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DERI VATI VES The present invention relates to
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pharmaceuticals. In particular, the present invention

relates to the use of these conmpounds to inhibit the

activity of the enzyne poly (ADP-ribose)pol ynerase-i

al so known as pol y(ADPri bose) synthase and poly

ADP-ri bosyl transferase, and commonly referred to as

PARP-1. The nmanmul PEREGAIONeDEVERCE 1ANR NEZHRDa

mul ti domain protein) has been inplicated in the

signalling of DNA damage through its ability to
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al ky!', C3-20 heterocyclyl and C5.2oaryl. The aromatic
ring may al so bear one or nore substituent groups
wokiosi21soget her forma ring. In particul ar t heBeT/GBOM5H03449

of formula -(CH 2)nor -0-(CH 2)P-O, where mis 2, 3,

4 or 5and pis 1, 2 or 3. Alkyl: The term"al kyl" as

used herein, pertalns to a nonoval ent noi ety obtai ned

by renovi ng a hydrogen atom from 4 carbon atom of a

hydr ocar bon conpound having from1 to 20 carbon atons
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Wen nis 2, Xis NRX. In these enbodinents, Rx is
preferably selected fromthe group consisting of: H;
wopincoemit y substituted Cl-20 al kyl (for exanpP€&l/GB2005/003449
optionally substituted C5.20 arylnmethyl); optionally
substituted C5-20 aryl; optionally substituted ester
groups, wherein the ester substituent is preferably
Ci-20 alkyl; optionally substitutéd acyl groups;
optionally substituted am do groups; optionally
substituted t hi oam do groups; and optionally

subs ul nyI groups, r - abl.
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conbi nation with each other. Includes O her Forns
Included in the above are the well known ionic, salt,
sol vate, and protected fornms of these substituents.
For exanple a reference to carboxyllc aC|d ( CII}ﬂ

o o o,



l'i thi um hexanet hyl di sil azide, in a solvent, for

exanpl e tetrahydrofuran, at a tenperature in the range
wWoR00680BC t 0 t he boiling point of the sol vent PEEGB2005/003449

Compounds of Fornula 7 may be synthesi sed by nethods

anal ogous to those described in WO 02/26576. Conpounds

of Formula 4 nmay al so be directly synthesised from

conmpounds of Forrmula 7, by reactifig themwith a

conmpound of Formula 8: in the presence of a base, for

exanlmdgdeat byl e tei rortiiedtiald Hdemmet ool shregere,

in a solvent, for_ exa tetr 0 ;
t erpr Gt & i TG ange o B0 15 the o T n TR 17
of tihe salneentalkesedsoCangps urgso oft For muf acles whel et the
is: can be synthesi sed from conpounds of Fornula 9:

For A% 9 yF GG TS FPtHE hydroxy group with, for
gxanpl e, DVSO, dicycl ohexyl carbodiinm de (DCC) and

anhydr ous phosphoric aci d, Conpounds af Fornmul a .
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1lla and 11b: Formula 11b by addition to a re-heateg
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of thecptiothgtpobceébe.first step. The conpound of

Formul a 12b can be synthesised froma conpound of

Formula 13 by first reaction with iodoethane, followed

by dnepwisenadddi antbirdquepastpbhasshuentyani deovodas a

et hanol -water sql ution_of, the pr LLS
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DMF. The conpound of Fornula 18 where Het is: can be
synt hesi sed froma conpound of Fornula 2 1:by reaction
W th sodi um cyanide in an organi c solvent, for

exanpl e, DMF. The conpound of Formula 2 1 can be

synt hesi sed from a conpound of Fornula 20: Formula 20
by Suzuki coupling wth a conmpound of, for exanple,
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carriers, excipients, buffers, adjuvants, stabilisers,
or other materials, as described herein. The term
wO pivaopmceut i cal |y accept abl e as used herei n PET/GRRVS/003449
to conmpounds, materials, conpositions, and/or dosage
forms which are, within the scope of sound nedica
judgenent, suitable for use in contact with the
ti ssues of a subject (e.g. human)2wi t hout excessive
toxicity, irritation, allergic response, or other
pr obicemmnmprtm izc aftdwor;h cﬁzﬂﬁmt&urfdﬁa Mitentgon provides, a
reaso enefit/r L an
exci'pi C? g Jete Elr& ﬁté 09 accept aacf e' aq{lgsnerﬁee osjgense
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18ny net hods well known in the art of pharnmacy. Such
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one tWOIKWEﬁ%k%@%s@@?e¢%§@%dh%%t%eemﬁm@%%%r%¥omth@entlfylng
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bringing into association the active conpound Wi t
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past e8entt 6468, aspbaysy nhstsctépassicl ofi ansoodi| s,
bol uses, el ectuaries, or aerosols. Formulations
suitable for oral adm nistration (e.g., by ingestion)
2my bﬁepf@@@ﬂiedvaSmdt$onet&nuhéts sothtasncapsahgspther
cachets or table% each containing a predeterm ned
anpuREPBRTERE BREFOR conpound; as a powder or

granul es; as a solution or suspension in an aqueous or

non-aqueous |iquid; or a | - n-wat er
emul BEBheERPAYWEREBr STADB |1F|3 8£ nﬂ?glgnprg%erred

bol ugmpaaiABnel e@héaugher 1§Sfaoﬁa§t erafAsihabtet may bee
made by conventlonal mean g conpr essi on g
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opt i xed with one or nore binders (e.qg.

poviggﬁéggggpétin, acacia, sorbitol, tragacanth,
hydroxypropylnethyl cellulose); fillers or diluents
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acid). Mol ded tablets may be nade by nolding in a

sui tabl e machine a m xture of the powdered conpound

noi stened with an inert liquid diluent. The tablets

may optionally be coated or scored and may be

fornulated SO as to prOV|de sIom1or controlled release

o T o o



MySO4, filtered and evaporated to yield the product as

a brown solid which was taken towards the next step
wowaoaoets7purification mz [ Mlf 134 (71 % pur i Pgh/GBR)05/003449

The product of the previous step and

N. N -di cycl ohexyl carbodiimde (19.3 g, 93.0 nmol) were

added to a m xture of DVSO (22 nug & anhydr ous H3PO4

(1.4 g) and the reaction was leftoto stir 1.5 hours.

The reaction was filtered and washed with diethyl '

et hehich %r30 thenh awnthpaateer tE2 the3CurrentTive teeadti om 2

| ayers was separated and the organic _| ayer

wi t RE84EE S EBRHES 'xcﬁﬁr%ﬁ%,%ﬁrﬁe %N%: J%%ﬁ?%ﬂ

fil pereed canrd veveperaleed dat ay irelog iFieido duasi rgy ydl [lggst one

solid which was taken wards the n i t

pur PREdaETo O A ES Ty | g et iprﬁeé’%)a&t&ﬁsﬁg’(eﬁﬁ%o%%)data .

£a) t_ﬁg_lsz's@i'éafnfi%dmtchwifn)ﬂfddéisn@dtm \Mtﬁr nm;lqpm:tdntbdibming

equi val ent. of potassium pernanganate, The ution was

heatdd a3F lde T eQtRE By & oG %.Ooihéjurré@cgt is’cglne Was o

fol l;oued andPetasis WAPeTiARgaratle dds added until no

starting material remained. After cooling down, the

solution was filtered and the solution was acidified

unt i The e pidats was-ifdd1t efacth anebwld ethen a
(b) p!,&l ?(?F%%togr?%of 2-br or%e;-i soni clot,i ni c acid,

.5

1@quitwe leritas 1019 ViTRA BABhiRaGH tditltsAd%stBroe g used:
eqw%ag eiﬂssed?c;e ROt assd WP GOt ecHd IV Wed edd sl can be
was ‘degasse or twenty m nutes, then_ 0.06 equival ent
of paldradiUimd e15 dlie Raditee =y R dugRd i oy trom the
degassed f.0 herddydlgh RESONGS, Atz of the tuwo
sus nsgcioo%l%aegt&e %’p i%&aweta cr omgf/e at l17OOrCe f%r
t wentypdd wef niaid eseulthdoe esw kdyrf suspehad dhalas® tool

GoncBIt 4t 0 CE e CoI AT o T 2Tl T Soui ho] e

aci chf fedmeddaaod /DM Uddl weas rooot qer e - 78 G egrk brprighich
bubb) ed through it _unti]_t i co b i cal
st re]af?ﬁ%?a%??rg%h@%nr%sgkt%feng%%égeﬁjdét%% gh to te é‘%ée&lca

t he GZONGe exgRSiSe ahderit Bf tepli Mot esvtargpleet Hydt sulhé i @eong
added. The splutijion was all.omed to 0

t enpe? &t ut@ b%dtﬁﬁsc%%ﬁ%@HW?ﬁfgd%sT%gégé%%u%§ %?i%%erator'
owas then purified by silica flash chronatography.
2-Fornyl-isonicotinonitrile (iid ) (a) lodoe n .
(265T¢ , 03] SCHOPFY was %ld‘a%tﬂdfﬂ%p%@éﬂe ,g%g bPSERDENSE wnich
2-pi £9l L pep - exheertd@0 gr H.Bowbhg xet df haunaabine, the
25C. The reaction was |eft stan&%ng for 12 %ﬁuﬁﬁ' Thg:.Ln
reactPoh PeidarkraaehtiPekyee WaShdu WEhPEY 20 afig’ "I
dri %ai:f' 8o VAEHUEh OVERe f 65 SchotkSetiyhebtighie and thus to
product which was taken towards the next ste

. Wt hout .
26ur i €pRALFBNILEDPrASeRFEL #On? oFSEtkoDs KER §g§¢an8}nuatlon
0.8 gel _in m £of 52O oMAas . added dropwi se to a
ethaﬁgl?tﬂgéggfutionnof t%e product of the previous
step (7:3) at 500C over 110 m nutes. The reaction was
left 1 L1{0 - 048t BY8es ThRel 8AGLKONGE
was Fﬁ%ﬁg%%%l d£P% gg%§ag§%§acted intgszooent and ao ,
furthépndlxré08imkdohtdibhl seeRbVAENEUrThe EdABIFARER Time

ganic |ayers S Lt satunat gdebrhne,
%ﬁiean§FFﬁ¥EESE§g P???g?g m%ngaéggpgbgted to yigld a
dark red liquid (51 .0 g). This procedure was repeated
and conbined to_yiel t 102..0 e g; 1 h
reac&BSncﬁfﬁP&?5¥ %gﬁgﬁagggﬁﬁg}Fegagyvg%?%n% sgna Fsuc
chr ogst ogtaphy redéfvgdsihtoadibexaned &phyl sacht asep binary

to yield the product as a white saqli 10. g 0.9 .
2 PREES 01 87 G890 R, Fypnte) T RER (2719251048
mol ) was added to a solution of the product of the
previous step (8.6 g, 72.8 mol) in DCM (30 nm) and
the reaction was left to stir for 12 hours.
Na2S233(10.0 g, 16.0 mml) was added and the reaction
m xture was left to stir for a further 30 mn. The

. o " o - N N T



(1.1 mol ), triethylamine (0.3 M, 2.1 muol), the

appropriate amne (1.3 mmol) and 2-(1Hbenzotri azol e-
wa200b)27571, 3, 3-t et rar net hyl ur oni um hexaf | uor opPCEPB2G06/003449

(0.5 g, 1.3 mol) in dinethylformam de (10 m) was

stirred for 18 hours. The reaction m xtures were then

purified by preparative HPLC. The conpounds

synt hesi sed are set out bel ow. BEN?AM DE COVPOUNDS Thi s

i nvention concerns certain novel benzam de conpounds,

or pharfeaced izalily ecdeptal ol erareprndrRpt ofam Pe

t hereof , which are pate I _nhi bi t V.

hi st d:eeaacjetlcyjl%es'e %f% V%k%/rgnﬁeon a gs;%y Elue ?r
concithsr pacessesof otatheramrufertiglaoing heskahborship
benzam de conpounds, t har.nmaceut.i ¢ Sitl :
cont'5i Tt id'% Y o%iﬁae?%heu%ea iﬂnoﬁhefcg%g(gt%%éﬁgf o

get hagsied asy exespterdui t he manuf acture of medi caments

to inhibit HDAC in a warm bl ooded ani mal, such as man.
HDAC activity has been associated wth a nunber of

di segserptatpsy SUEHtasi €ancssl (dMarksmetaahpoWNatarebject
Reviews, 1, 194-202, (2001)), cystic fibposis (Li, S

et awi,liJ.beBi%ﬁﬂ?e%ia%%éh%&?ﬁezsﬁé%t%%ﬁ%? ?59 §g)or more sets
Huntd ngdons choreampStelfand datshe@! abreNatabby 848,
739- 743, (2001)) and sickle cell anaem a (Gabblanelllt q

1M eameint BPHod 90El BeeElwsg 12t (DppoyCeALThr Uf NPyt e

the %Meﬂfﬁf'Qntﬁféé’hgl(&efgsei@eé@é@%i@rpﬁgtﬁﬁ?t bng anyerval

of the aforenentioned di seases usi ng t he benzag1ge 1

conpoeristioe pheapy etehie | aleht® of2tasi eFFCas t0 Bhe® *-
use of. Lhese; bepzam de. compoundsy f nehbes mgnui agbesenot

a nedicanent for-the treatnent of such di Sease states.

In theaenkangothceerpld DNALRG FhwtiREryVebnpaghed Ponary 0
r event i ption factor accessibility. Wen the

12 ||l?sr%%?P§§ ed this conpacted DNA is nade avail abl e

t o DNAbi nding proteins, thereby allow ng the induction

of gene transcripti ( Y/ e with

11-7 nb?%’@%?‘;gsv@%f the ig%ﬂtl%\tﬁ#%w%gy beBbectined

(19973 Ferdickear DNA dsakhows, t ehassdtiate with

proteins kno as histo for : : [

known as Eﬁ?gﬂaﬁﬁﬁwsTﬁeagg?égﬁggt%%2%?8?g%§éahggg,ho the

2B, 1 hideandodinansesuasr aundetiby tdé6lbdséepaprrs of

s knoun E45t Ao RHEF oBsBrEc™ThtCNE L RERERAr 1 APe o 1o°

the gar@nhist gngsigontain lysine residues that are

sites for posttranscriptional acetylation. Acetylation

of the teFﬁgnélSﬁﬁWﬁoag&gBﬁgoﬁlfﬁgx%ygﬁﬁgrgpdg%c AR Y
neut kgli zes thetrpet eetiakieh tbeiskdenehai ant @iber m and 2;

ositive charge, and is thought to igga t. on chroma i@ions
ruct ur eFipPstane PBEcEt jRa¥es  pEBHABL} tafe ToPTESENTA

zZi nc,goRhai BhagaenzyMes whikchieatakyseshbanr émovwaly af;

acetyl groups fromthe e-am no term ni of IyS|n% .
resi dues EldsBesb@vWieiher RBVERTAGN 8FRnGE 6f diiferent way;
nucl eosong; Shigs - aH rAR¥ake cdirkigdaccnftia® itoad of an
cIasses,n?hghfi%g?%%HgAgé%é 2, 3 and 8) represented %y
yeastlRed3altiike orstraition afdthRe CdECHAFTYHOREYR, 18 Fig 37
0 7an% and10) represented by yeast Hdal -I1ike

roteins. The reversible process of acetylation is

known to Bedsnper eaxst bi whowandEeirpeitdval codddigaaddons of a
and cel l.-cycl e r iqn.. I i:ty.on, HDAC
dereSﬁW&Fﬁ%ﬁﬁﬁggkgggﬁ%gggggié&é g&f%ﬁLseveral cancers
and HDAC i nhibitors, such as Trichostatin A (a natura
prodyct i.solated fra .ept e gr iscus) :
Pave e 3 oW (0 ST Bt Aegn i Sast el ar osee 10
inhibition and anti-tunour effects (Meinke, P. T.,
Current Medicinal Chemstry, 8, 211-235 (2001)).
Yoshida t /, (Exper. Cell Res., Ill, 122- 131 (1988))
teach that Trichostatin A causes the arrest of rat
fibroblasts at the @ and & phases of the cell cycle,
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optional substituent groups Z1 and Z2) optionally

bears 1 or 2 oxo substituents; and wherein any al kyl,
wa@bdenyisy7 al kynyl , al koxy, al kanoyl, al kanoyl oRgT/GB2005/003449

cycl oal kyl, or cycl oal kenyl group within a R b

substituent group (including optional substituent

groups Z1 and Z2) is, unless particular substituents

are expressly stated above, optioBally substituted by

one or nore Z3 substituent groups (for exanple 1, 2 or

3), and ch mmyntbeng hersainet 630 didF ef BRtNg sehecded ¢¢ ohe a

hal o ano, r.cap (1 Kk I h

or-ﬁ@f 0° mh%?%l%fgich %ﬁaﬁé nyo {é = Hgf@ﬂgﬁ 4212 tool

|ndenendeﬁ&hylset@cbeddétewmé@dbngme @$tﬁcy@rk¥®

(1-6C)al koxy, (3- 6C) cycloal kyl, (3-6C)cycloal kyl (

-6C)al kyl; and wherein any aryl group within a R b

substidg uBnsh@wOUPhé | mheidiagi opt lonah sebstoruenghown are a

grou s Z1 and Z2 optional|l itute . or
RGeS e A S

mhlcﬁo@@yl@@ téﬁssamp of dufﬁ@tenighsepatheEZfranreflected

hal o, nitro, cyano, dr ox y g é: q

hydr bkgiF - IB@}%I RYt . ahé?%?t %J’C)g%l&%l (72 C?a?%%(o tegqe

6C) al kgnoytecé Vol 16C) atkyl ] aghnois transmitted nominally

[V-di =[ (I -6C)al kyl ] am no, carbanoyl, /V-(I-
MKDaﬁRym%htba yERe7voRLd30F (1 - 6C) al kyl ] car banoyl ; R
c is selected from hydrogen, halo, nitro, cyano,

hydr oxy, trlfluoronethg , trifluoronmethoxy, am no 1
carbbxghtcaﬁbaﬁﬁyfrome Baptasesul phafoyPCuprd3epRIRGiTately
( al kynyh 1(ho3§%aé§ &¥ted, al th
3% ?h gg# nt ﬁhg%%akkanoy?oxi 9 ¢y a-ong pe
3C) abRy| aWhﬁo tmew- QDtPHDQO}QP yBPahﬁnEresent the

3 V= ( | caeb

R R s AT Bty (1050) afrelthis"
(| 3ﬁkﬁlkytedlphghylpath 3&3a]R§fé@PEﬁ@n}P9ht 54 1is then

alko y I 7 a | 1gand
7v - P58 2?% 38 SR étmﬁﬁé &AEWFEEES?%. 35"t hat
at Ieast one of R a, RR. b and R ¢ is hydrogen; mis
O 1, 2,.30 s r
i s Sgpegpgdmﬁpgﬁpﬁggoenv1{8hme8téng%r%1g§es o¢ déeré can
Zdlfbb@baﬁethhb lhseﬁlbeamnﬁﬂhﬁﬂyandnthe 1easb@x94 16. To
carba pt noy |, [ -3C) al kyl
(2- 3@)1 rewéﬁtrre %%SBC)%F&H?P?X{&FF%E) iF?onlyﬁ is provided
(1 -3@rahkanoyl - @bp@@k&&&&ﬂhybhxflowéloﬁf)ahkplahenmﬁchlne
N, N- di (1-3Q al kyl]am no, , (I|-3C)al kanoyl a
|V-(Pn§€)r8PWP$aF’B§n%t}I aDP IR ( %&}JSH |?§ BAFoye
(1- 3Gkcalkeht hieds Q% ig)dbkﬁb$ukhbhnybqulred so if any

(I'-30C) al kyl sul phon (1- 3¢ al koxycar bon
231 - 3€¥5P@}ﬁ§uﬁﬁh§%&§l to the SUTThce OF %

a”d'g r¥l%u19|c%gk%lkhksehaﬁa&eylth@m@ R4 issifaticienar
hydr oxy; or a pharmaceutically acceptable salt

t her sofcface g oo IeBaiRdelsteog ERAL, thgs SRanads to be

cert gi.nqf, e %%U%O%%QS fs Bk h%%'@n(bhﬂyglﬂéaﬁdﬂ%ﬁdy so,

rray exist In optlca y ac ive or racenmic forns

Vi 1t tdeofredie ciredherignady wadt Cied 1edeh 3 Oat & Oﬂjﬁ'—émal path
ve I des dddsitesy definition any such
Jgtigéﬁﬁ%téggigg or rébentc form whi ch possesses the
above-nmentioned activity. The synthesis of optically
acti e forns Jmy. %v&%r r '1%d 191@111%83@_%1‘% Tye%m Q€% his
of organi’c ehemst known in the art
exanmrtstkayldeymdtm@ ﬁmm@pttlh@alde}flm e sthhe idgcuitry
mat erj al.s or by r.esq] uti.qn .of acemyg for £
Si ni 1% 1 98 ab ovékﬁén |5%%5%§£t|V|€§lnay &, clreuitry
eval uated using the standard | aboratory technlques
referred to hereinafter. It is to be understood that
certain conpounds of Formula (I) defined above nay
exhi bit the phenonmenon of tautonmerism hi particular,
tautonerlsn1nay affect any heterocycllc ‘groups. that

o "~ e, o -

oil film

o .



for N (1-6C)al kyl carbanoyl: N-nethyl car banoyl ,
N- et hyl car banoyl and N- propyl car banoyl ; f or

WO diosfot1576C) al kyl ] car barmoyl : | , 7V-di met hyl car PereBkq05/003449
i V-et hyli V- nethyl carbanmoyl and iV, -diethylcarbanoyl;
for -(I-6C)al kyl sul phanoyl : i V-rnet hyl sul phanoyl and
- et hyl sul phanoyl ; for , -di-[(I-6C)al kyl]sul pharnoyl:
, -di met hyl sul phanoyl ; for a hydr®xy-substituted
(1-60) al kyl group hydroxynethyl 2- hydr oxyet hyl , 1-
hy drdstyest ey | Qﬂhd’i@afhmb@ﬁﬁ?@ﬁyl aftgyo]a 30 "an output signal
hal o- substlt | o5.00EL Tyl io
2-f | 'tioroe oe #ge% Tor oﬁ%@%r gj(p lo(?geﬁyl Wloperations
2, 2- cdﬁf‘dhmrtomlhy3Q 2,2, 2- Q tr| fI uor oet hyl ,
3-f|uoropropy|, 3-ch|oropropy|, 3,3-dif|uoropropy|,
3,3,3-trifluoropropyl, and trifluoronethyl; for a
Ber caipto-Bubstid t i eshdw - &K@Qﬂﬂ@ﬂlxﬁCﬁmrangements of a

me tone nercaptoeth rc hy
neo?éﬁeepqeoa%cpvfcﬁ R TR T e e M
g@a&i@%itwjgtmlz hmdmom%mm l?ﬁ& rmn(g'hn@iﬂ}ylzcad

net oxyet net hoxyet oxyet an

3- néY%%&V%%%B%Ifr?%re é%u%@ilQﬂ %? Be) 3PR3Fate

gr0%9m1§ﬂ@@§”§@@¥éndZEGXGB@@@éwﬁlvélﬁyanD@thyg angd fyo sets

3-cyanopropyl ; for an am no-substi | -6C) yl ,
18ni riofrelt KRBt ek fioetd i §FCe Y ST okt ﬁ%j]ré S0 218) 210
3- an}é@%&éﬁW@elQ @ﬂén§@é@@y| E@db&tha@a@@@fODyé tfensmitter
aryl s for aryl - }%alk

2- phén?¢%@%v¢r Qabﬁe%y?%rﬁ%y$u Fie tl%ﬁ§$y¥%?oﬁ§me ygftical

hete§ lﬂﬁtglt@5§aékalradﬁéﬁiydﬁﬂy 8yl about the
pyrro |d|nylnethy pi peri di nyl meth

pi peraizd pymarerBiyf %rbh%|tmln%@hy|¥n one case 212/218 the

% azgly Pé”gfe&f%é}aéemgﬂffPé'Pé§y|€ﬁgﬂ|90 In the other
pi per1di nyl et - pl perazinyl et hyl

1- mocadel 2091 £20§1 | thar angle 2oL exhrpl 2eeBEnR bswhehwpen 90°

|s a gg poof the sub-formula I'l: R7R8N-[ CRaRb] a-
(FD |nclude (met hyl am no) net hyl ,
(ethylan1no)nethy| - (et hyl am no) et hyl ,

h h vi
O R P ot i
Aocyctbbutiyt an® nayaeshywn. (c?héo@emi@@aniﬁopﬁ@dhyﬁs twe
t hyl | th i T .
(ol 1 SV ErRRp ARe Ry TR Y &1yt o) *regopE: 28) 256 Bhat o
[(etbyiéﬁaethyé)aaseo]aﬁﬁhyhe fécond output is a signal to

F?L?ggé%égﬁé?%§%?ghiﬁ ?§%$ﬁ§t 23. The signal from the

[(buaybia@Etbyk&amtnebaehhgb at about 150kHz. At this
cycl opropyl net hyl ) am n thyl, . .
%ﬁcy@F%Eﬂ??FﬁeFﬂ?I; AEth ?gﬁiig]ﬁﬁtﬁ9P?tﬁ?E}Y flashing on
n?thQﬁMeBBF;%%nﬁtBﬁtéaﬂhﬁ@%?ﬁtbyh machine ogerator or
ZSO0 py met hoxyet hyl ) ammo| ne -
nEth@ﬁ?@?ﬁ?F)éﬁPﬁéfﬁeFﬁyP weak lése gutptg Thus the

(etQ¥E%§%en§EBH%y8hhﬁ taBEn@fnﬁhEyhaser 12 will be below
2- met hoxy- | met am no] et hy

I,
[(3 ﬁEFﬁ@RVbVOB?FFﬁﬁ?ﬁiFn@FW?FS F@g Unprotected viewing of
%@pfﬁﬂ Xiggggyl)égh@@hU@BBX# the output 52 from the laser
oxyet ) am no] net hy
Nbprmpoﬁyéﬁhﬁpraﬁhﬁopﬁéﬁﬁypr
[ (3- et hoxypropyl)am no] et hyl, [(2-
pr opoxyet hyl ) am no] nmet hyl ,
[ (2- Rethexyed- &eghy|pﬂopytyaﬁnng]ﬁ@thye 1ppps@$- and ambient

met hox h I) t

(2 Rty 2! A e Ry P atiop BeFRifiodp 38 and its analogue
hydroxyethyl)(nethyl)an1no]nethyl,

{[2- (di - met hyl am no) et hyl ] am no} net hyl ,

{[ 2- (dlethylanino) et hyl ] am no} net hyl ,

{[ 2- (di - met hyl am no) et hyl ] [ met hyl ] am no} et hyl ,

{[ 2- (dlethylan1no) ethyl][nethyl]an1no}nethyl



integer c is 1, 2 or 3; iointeger dis 0, 1, or 2
each Re, Rf, R8 and Rh group present is independently
wa@edoeoeradr f rom hydrogen or (I-2C) al kyl; R9 andP@L/GBag0s/003449
i ndependent|y sel ected from hydrogen, (I-4C)alkyl,
hydroxy(l- 4C)al kyl, hal o(l-4C)al kyl,
(3-6C) cycl oal kyl (3 6C) cycl oal kyl (1 -2C al kyl, (1- 15
4C) al koxy(1-4C al kyl, or RO and RO are li nked so
that, together wth t he nltrogen atomto which the
ar e sitgrached; aipdyi Fiordnia & TE-stegoRIRidRE &f /25 A
non omat.i ¢ _het CV.C [ (o}
opt |Qa§rl1£qs§): ESip ﬁ%;&ln(hdél ﬁdgdﬁt ion tor}ﬁ}hgglﬁ%}?{lo &g%&w
at OrBde:a\MILd)h/‘cR&aajw tRiLOstarpa iett tveegtvkedk irohedus twhanges

further heteroato sel. ect ed from @)
wher&eidr st d’anﬁ} n% bretc S20 Fi,s % %&ﬁaﬁ i nold
§Ubsélﬂdﬁle;d .0 1hsydd’1QL)©/geﬂ’Eﬂ Qat (dpp@ﬁ)mm@tlelmatrmme time

CH2] e-. NRLIR12 (wh t
and 9 i Rl W oSGt I el 6tTe T e cLook

?%dg%ﬁeiﬁelﬁlcffk@@ﬂwzz (?il@&)ﬂ@t&%l@w%dmed by the

CyCl Oa a r an

so t3eR 1:@:@@2?;%/( 1?Nl"f’r?bt Hégfhl??? ferPt ont 1D cﬁhghlaser
25 aifg}%t%hedq dh@yaf ogm ﬂré&ntﬂqé—%i@m@radd hold CerU.lt

L8ompts SAngEEadnaidl {1 BHED) {HE B 11 GYRRE 2T O oL GRS 22

R7 and, 8 ﬂ{egﬁﬁt@&hﬂth ofntyeadtédesndi ss0ge8 is
atons; or(1ii) a grou f the sub-fornmula IV. QL -Y1- 1
(|V)ta\}h@m PR i NEt @l Yii PEREY boer®r -leR sampled signal is

egera X1bs dal® Aiand-RI3 apd-&hdvare
|nde endenﬁ ]k&lﬁe%t?ed fromé?wydr olgen J:hal o and

(| 4@)@4111{’5/4301 hJ)@mgrg@ql@@q:jédn(pq;@@n d.“he gerioggr analogue
th Lhe peavtso

R Y T B ARO0) st e menie

is Sei@ndibdc(ﬁmpmfét@ﬂ,@uadikyefe(@n@@)@9]31:@g13k]9}:odu01ng

3-6Q) ¢ | k 4 c ete
53 6%;}5% ‘gg}’k%%y??ﬁnpggiﬁéy? &g?g %&gﬁé?aékﬁexbth detector
2C) abkyl a peteemtygéyﬁ;vhémgocyctynt(| 2®apuyputoﬁrom the

R15R16N- (| - 2C) al wh .
o orenatrirs Lol LepeaCErEhiae, 808-RI8 Bhfs ot borcentage
4d - 46¥atK@Xpeaklaﬁélabkexy¢gnamyatkyhgtb|fnqmathgnéyw pass
(3 &9 exel oal kyk, (3:86.e06L 020Ky L2 8EKYL: compared

6C3CMQtﬁatkénuhéhoéﬁéabkghhl aﬁdamhetbencamyarator 28
heterocyclyl ring within

stitu
( apaPEOfERSt ﬁBS@uFBPtV\ﬁPgH ﬁgﬁp gBFaF‘ng ngll t ue%f1
are %§8é@a§|xhét@b@er@h@éevo§uabeas mﬁﬁerwiyalhbppengsnly
formed when R9 and R10 are_ linked @tlon )é .
Fubswheot sheopmedrboRThy 16RE 61 ?epﬁf QGS%FFF &nt-°

9r°3B§PEEﬁ51§§aHEbﬁ ldeZ Qhed) thehigheay igatt ia sane
or |

erent, “sel ected from (a) halo |tr%§ c%% 38
hydraﬁﬁlepteﬂ|gat@nébﬁyphOFPﬂﬁﬁﬁsﬁsﬁe@ﬁoxy oy PUE
carb | KCapt Qs SHoRRamBY i o 141HAC) alfk)ﬂh, tool
hydrg%y/)znl ‘E?ll @FSE%Sa’ra[E‘;orC@@ Skenyl o 4é)g;| o e too
4epanboxpta¢un4cp@wk@@@yweer-@e)aﬁ@gﬁo9ﬁ6ﬁ¢ularltles
é}gl g((él)n #ﬂ {l]%al Fylllg(h)t ﬁ@t%'cl‘c%@yw kerylphotodetector

O al k
IV di( peé@) oyl Patin.s e, 1k aleyl S@Marsyio, the
N N- d | -4C)al I I t
@I)ué_ls{?%l éDlLJJL'I é.%lgﬁ ]5023 %%%ulsl?glrgjf@gﬁ%ﬁynsh'ﬂ which are
I V (Ideﬁe@)caleldylbgzultrhleamtlectw iN-.di -Ihe PGS lkaqur so

sul phanmoyl , aryl_, _aryl -(l.-.2C) al kyl c yl

et oG 120 MU R SO o pe” miesed By
sub-formula V:RI7RI8N-[CRIR ] f X 4-[ CRKR1] r (V) wher ei n
X4 is selected froma direct bond, or -O; integer f

is 0, 1, or 2, with the proviso that integer f is at
least 1 if X4 is -O; integer g is 0, or 1; each Ri,

Rj Rk and ngroup present |s |ndependently sel ect ed



(b) a group of the fornmula VII: R23R24N-[ CRRn] h-
(VI1) 2Q wherein integer his 0, 1, or 2; each Rm and
woR@eop7present i s i ndependently sel ected fr oPCT/GB2005/003449
hydrogen or (1- 2C)al kyl; R23and R24 are each
i ndependently sel ected from hydrogen, (I-4C)alkyl, (1-
25 40 al koxy, (1-4C)al koxy(l-4C)al kyl, (I-4QC) al kanoyl
(3-6C)cycl oal kyl, (3- 6C) cycl oal k¢l (1-2C) al kyl,
(3-6C30yc|oalkeny| or (3-6C)cycl oal kenyl (I - 2C3a|ky|;
or ( €hea dgreeun ioh thechdﬁmM-a VITI: (VII1) wherein Y3
is a direct bond or -[CR 25R26Jz- wherein z is 1 to 2
and R25 and R26 are independently selected from
hydmegenuwiput ¥r26) albky lcomke rag asel2dc tied Fadormnt@ eor

-C(O,-, if Y3 is - 23R24 -
bocg]a'?l%éblqog%sr Ilchetr[ g@r r orli% &&%%dn&rs%le‘% %dsdé%?&gtramed
sel agled fgrayrdmidQalikyiut (aS}CB@)aCEy(Ei @I:ilqul to keep it

3-6C | oal | k | - 2C) al kyl
(2 Sl Bk, a4 7é&¢%
- 20 gl dod cdrherieidy %ﬁl&]’ﬁiﬁ%e’ik&@ﬁ:ﬁd’i I ingependemdl over
?|e| eC;g;dq@g:)r@?g P%ﬁ?ﬁg%}n}d fl %lsglqéﬁ%gl 4(Qbac|aklor%.(é/d from the
(3- Ghgyetnal kiWher %@Mﬂ@ﬂ&ﬁiﬂ@ﬁdllé@)]@éd@&}ds (Zhis event

6C) cycl oal kenyl, or (3- 6C30yc|oa| e aJkyI
18nd asher &imadiiy het-er SERGIH JV‘%/ 1%\\( 20? g%rded

subsf i tyent &(M&P@Hé’r@ﬂﬂo@%% oS noge another way

substltuent groups (for ex le 1, 2 or(ﬁé(ﬁyh hich

be tite seamiwt Jeﬁfqrzeer erftth &tl’e%vqlrlbfrﬁ Ty hunic

trlf Iy CAshanDyd , pdBs DaDs 0, The

sulpcg%%§$§ %? el hydroxy?|-4c3a|ky|p

hal ox(écm@)mqqzlare( enfEredkenyio 4 RAG)HE kiggister 40 shown
Kox 4 al kAN &XYonstant 1

1§v- ria% ‘ﬁkyﬁ & AR m#“é[]%- 20 al kyl ] am no;

and d\t‘@sbacmramytmmm otaltd ohedee del@¢s! group within

a R b substituent (including optional substituent

groups Z1 and Z2) optionally bears 1 or 2 oxo
substitsentst g Mhe$@®msan@cei@ym95a¢ieh®$, al kynyl ,

al kox alkano al kano X '
cycl BAFReFYITY Lb% %? %n% %ﬁvﬁy %st|¥te%?égF%a% 30 which
2@'nC&@ﬁt@gp@@@$OD@|tB@bSigmmbmtS@O@MpanElgﬁd4ZZ§ndsp.

unl ess particul ar substituents are_expres S
abov%ln%pgl6%%¥?§e%5%s%?Y%t% 16y Baz %?C%%¢%d2§§£§gg the
substibyent i @hodpsa (f 661 epahptetd, tRe oredylumhdrhofmyhe

be the sane or differ el ected fromhal o, cya

mer chpP o, TEFORLFAl kDX ln?riflu@ n%?%?llno#l@ﬁR% g%ﬁobeen
wher gi By @Qé@dofr&lgliﬂﬁé R30 158 pﬁd@pﬁﬁdeﬂhéyrsghetéedls
fron1hydrogen (1-40)a 4C) al ko é g N
%&3c%@ﬂ@aﬁk?Pgh(@OGQS%QCgégﬁkVP%F 2E§ai§9@ Rl 8 ntvo

any ?é%:LSEQHHs%EhtHe arBb1brsuhsthfuent 1g00Ypm. In
(including optional substituent groups Z1 and_Z2

is

opt|pnabtyceubSﬂltb#édeﬁpoéﬁ@eﬁF hoP8sSz4 §BBS?I?%8HPH€
grougg (EpL.exanmple 1, 2 or 3), which may be the sane
or di gerent selected fromhalo, nitro, cyano,
hydroxy, am no, -4C) al kyl , hydroxy(l-4C)al kyl,

| | 1, £4Chal kapoyk

#h3C§%EEE¥%aﬁ$n% g%?h&dé¥ﬁ(?-2f)g yl]gmngr e

carbannyu51Me@y OR@ﬁaBRyBbQWbaﬁQyBetNtNedFeFPﬂtant line 3.
- 40) g' cat 9%**8}{? 2 2R B %géﬁ' e¢hed fAirgRy b hatch,
hydr hdt Vo cyano,
tTif Laeesmat hyH, 2twuﬂﬂumabnbthoky waﬁnnéhe&ah@@?ythe same

car bag?,{tﬁrnzgfg Sﬂl F{%}Sﬁy% d(l2 46018l k¥le the same

hydr & | &m no, or
N, N-di -[(]- 4C3a|ky|]an1no or (||) a group of
sub-formula Il: (H wherein: X1 is selected froma

direct bond, -O or -C(O-; integer ais 1, 2, or 3;
integer b is 0, 1, or 2; each Ra, Rb, Rc and Rd group
present |s |ndependently selected fron1hydrogen or

”~ ~\ —— o —~ o - o . o



integer b is 0, 1 or 2; each Ra, Rb, Rc and Rd group
present is independently selected from hydrogen S or

w@ keog@yBwrkyl ; R7 and R8 are independently sel eBCBEABRI065/003449
hydrogen; (1-6C)al kyl; hydroxy(l- 4C)al kyl;
hal o(I -4C) al kyl; (2-4C)al kenyl; (3-6C)cycl oal kyl;
(3-6C) cycl oal kyI (I-2Qal kyl; (I 4C) al koxy(I -4Q aI kyl ;
an aryl group which is unsubstit ded or substitut ed
with one to three substituents selected fromthe qgoup
con$1831t| cn‘f kit wiidnr @ ao@tenhyidrox T dficho;t

iéf;%s' Q{chl(éﬁ %ﬁéqoﬁ&ﬂo @@lé‘tylth@rﬁjame
group the aryl noiety
of \@faneft i3 unisibshititeedbanrh substiutiied off thedoqle ~ Thus
thr tituents .sel ected
B PTE SRR Ry oy T nat (1 g g at
Bydrtqie/(de—tﬂéataiﬂ(wlo hal o(1 - 4C) al kyl, and
(1-4C) al koxy; a 4, 5, 6 or 7-nenbered heterocyclyl
group conprising up to three heteroatons sel ected from
N, Q1S oradidl Wi ote i 3 wisubstntadrece bt Gubgten utsees 1

Wi th one to three s stltuen Iect dfromthe
consﬁ@% inF IR AL uﬁ c@@n angoss%fe'pwhen

- 40) al kvl ’lé'])’@f&(é/r{'& 4/@@41 kl’igh’rhaﬁmlh 3@3)3614; kydn staamatc 1y

(1 4C) al kox a heter ocycl yl-(l- C) al k
Iheres il e tleehet R cYRs I eih%‘?%?é/ b%h?‘? %e?%lY%ellght
al kyle group and &ét@éﬁ&er Sﬁée%i@ﬁerﬁif Omjzf'kefgtﬂoelpabove

consisting of a furanyl, tetr drofurang % % s
t et refRlE DpsRERYIY BYF i PRy | debSFERT ny? , T3 hF z%¥§ ger,
i ndoj y, g% 1 9roup,s&ach pfF Whi&h 1 sapiseibsdhtaiedadl 1s or all
substituted wth one to three substituents selegie
fronds hehem oupledher st § ngs oPnbaFed &F tARD ¢3&fio; Only
1Rydr gx ( ydioxyél o AGQ st kyl1i 0s, and
aIdY gﬁCff%gg ! %?écaaék%k%ig,ggf ¥%eoheterocycly
noi et yné s3 sek e@lbd0$ réeed, eheuzmé@hwtqa Hpy+@ger - 2B- grtput.
met hy r in
> o HaoortArgl o PER £od EpPPRoLa Tt R 18 rocating
R9R16]Nj {aéReRé] re%ﬁi{:e@RERhHdeiuvxheael putxeti rew| Beeed
roma_dirt nd r 1
or SClFﬁ?ég 28 s 6n qeger E(e% H%é?@ i§ féd E?l 2pachine
muou@o@Leeentro$lendéﬁemdenWhytseseknewnfaenahy&iEgéhﬂe
or (1-20a R9. an in d sel ect ed
fron?ﬂ?@%baeﬁg flsﬁﬁfg?i%? Erogggfg §g§£%%
hal o(l -4C) al kyl , (3- 6Cbcycloalkyl
(3-6Q) cycloallyl(l-2C) a - 4Qa
(5-sQ st ol byl (1202l (1 20NN Leparaen gata
Wi t hwh'i‘@hnhbl’sOgégnab@mbt:Qewhb@hdbhﬁyoaﬁedalﬂramhadhlstorical
they forma A- 6-_or 7- gegbere nﬁ aro ti§
1%%teﬁé§?cﬁpérpﬁng i§aFBlﬁe?@ BPRE r FhBEpti SR4I Py
CONPEL&bRYsel RwBdGEligReke tvh@cﬁl hregesmphesdt anwhhehmanner
R9 and O are attached, one or two further
hetepesﬁeﬁﬁséelé@ﬁéﬁlpﬁéw1N Oor S, and wherein said
heterocyclic ring is optionally substituted by one to
three substituents selected fromthe group conS|st|ng
of hidr exyerhaltd veomethodCpal RPRLas oR7 O&ndhre davdce
nk g er t t FQger .atomto
%% ﬁggﬁgtEE?%daﬁga?% ¥ ?Ee%h%g?n?g 4 ?g 10- nenber ed
heterocycllc ring, said het erocyclic ring optionally
Con’pwg g n%’ro A qddit gnlgctfﬁnteh%o%'lta‘i*l%g%%t%tr%@et @nehi ch
& att ache one or further nitrogen
atonenvam©HMQm¢e@@J@@E@theb@r@@@dlWﬁﬁ@cﬁpﬁglﬁsls possible
opti qnal Iy subs t n n
subs gﬁtf Ssel” %ﬁe %fggw%%Pg% haig% %ﬁ?%g%&géghgf the
hydroxy, trifluoronethyl, am no, carboxy, carbanoyl,
nmer capt o, sul phanoyl, (I-4C3a|ky|, hydr oxy(Il -4C) al kyl ,
(2- 4C)al kenyl, (2-4C) al kynyl, (I-4C)al koxy,
(I-4C) al kanoyl, halo(l-4C)alkyl, N[(I-4C) alkyl]am no,
iV;N-di-[(I 4C3a|ky|]an1no an aryl group mhlch 'S
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sel ected fromthe group consisting of halo, cyano,
hydr oxy, am no, (1- 4Calkyl, or (l-4C) al koxy; and, if
W@ a0od/obmsver ocyclic ring conprises a nitrogen aPCIGBRESE/003449
said nitrogen is optionally substituted by one or nore
substituent groups (for exanple 1, 2 or 3), which may
be the sane or different, sel ected from (a)
(1-40) al kyl, hydroxy(l-4C)al kyl, ¥2-4C) al kenyl ,
(1-4C) al kanoyl (1- 40 al koxy- (I 4C) al kyl ; an aryl
gr oupathi Bhund sipgnahal | S0 5 UbETAN AP W L, ohe PBevent
thre ubstitu e n
b LR 5@%§ et &5@%%@{%4 f@fcgaggg £QNS shstidg out
- 4y @t ke Hmere(te@@mﬁkaSMer ein the aryl
rml ety is optionally substituted with one to three
substituents selected fromthe group consisting of
Ba|Qh1QMﬂ@06IﬁyU¢@XNg patterns of data are sought over
(1-4C) al kyl, orl -4C) a] kox a4, 5, red
het eroeSR I {4/ %r% %Lnﬁ?%@%lﬁﬁl?fbst%g Hige (Iggﬁer 0aP IhE
sel egteduftomMe @08 S ehewmhighris @osubsprodted artool
substituted with Ee to t ree sug stituents sel ect %ﬁle three
f r ok 2pec gF HUPA tohSi SPFHY ?ﬁ“ﬁ%l 2Layanot oWy r%n
an1n§ar{g 401l kyhg er 6i-tdé&)abkexyn a register 41 i.e.

het erocycl yl -(1-2C)al kyl group wherein the
1Ret erakyleiyy |%¥y0§s aMgre5 han %hﬁ%ﬁbgggalutlons could

het exocyghy! OrREPAELERHESAAToNPoE OcbhteBabebar aatams made
selected fromN, Oor S and is optionally subst tutﬁg
Wi t hoope everir BeveliBsiprushPBSsehebbed FRBRAPARE! gro

Con8%§g%€ ?Qfg?a% v B¥%anAy h¥HEexYpruBMBBOpits of

- 4C) al koxy; %‘P group of the
for nuhéomatlmsmﬂl\lrﬁmhm?hto( | yEAK&Fei ni nteger h
i 0, 1, or 2; each Rmand R' group present is
1hydrogen R23and R24 are each independently sel ected
fronThydragencer ¢terdthal kyp; revosutépng §hewp op thas 4.
for VILL; 3 [
i v cERCb3RAC S O CRERBE B ke el e e dt 5P g  the
R25 andlRa6edr eoicndepeﬂdehﬂ.yyssebécpeduﬁr bﬁpﬁyéﬁoééﬁ short
or ( 2C)a|k| 0_X6 0 r
if oy 1@§ pFE% gSﬁﬁXO%ved Sﬁ% $§g£ ghegﬁygcpoggg become
i selecbedpheem sSgnifSGantiR2- Adbso, CoOFen &he QQmagded

1 S LT Bt 0L B g g e

het ee@gyehyl. group conprising up to three heteroatons
s selected fromN, Oor S, and which is unsubstituted
or substituted with one to three substituents sel ected
frgngaévQEOUQSQQpSm%%ergeﬂblbahansntFr@gfmfaame data

r ox am no -4C) a oxy(l-4C) a
%%|o@pcze$§ﬁk§ba aﬁ@e(floﬁé)ﬁﬁ%Biﬁ &eed Adthe rotation
het epecyelylooh- %ﬁb@h@y%egbéﬂﬁewh&éﬁbﬁeﬁth glve accurate
heterocyclyl noiety is a 4, 5_or 0 6
het ergsydityl. gféds @@ﬁppﬁs@ﬁgfﬁﬂ 26 Fﬁ?@@ % ar d&t Gns
sele%h%@t LAMSN, +ReO0lspeed@Rd irStaRtbanal It Subsidtt wee@ssary
with halo, nitro, cyano, hydroxy, am no, I-4C3a|ky|
hydr &y (letegrdney laCovalasELyAChal Rptatanpad) SRERS Koxyhe
§@d W%%ﬁehqt%n%h%o%r%%%g%t%%sg%hprocyclyI group within

R D "substituent "group optionally bears 1 or 2 oxo
substltuents 515) R b is selected from (i)

hydr en am' A |- [ kyl (i f

cub- 10 e e AR AR & R sagles per
X1 i s:eSze:Ilemlem faremusedi riectt cbohd,f @rlxt©en,| At-ggerong every
is 1, or ;|nteerb| r

and R %gr 01}%‘ r ésent” 1S thﬁedgiﬁéc#dgjetllzfeg]g)l é%t%gjél f%?jolr%%%md
hydrogen or (l-2C)alkyl; R7 and R8 are independently

sel ected from hydrogen; (I-6C) al kyl; hydroxy(l-

4C) al kyl ; (2-40C) al kenyl ; (3-6C)cycl oal kyl ;

(3-6C) cycl oal kyl (I -2C)al kyl; (1- 4C)al koxy(l-4C)alkyl;

a phenyl (1- 2C) aI kyI group, the phenyl rml ety of \Nhl ch



pyridinyl, and wherein each heterocyclic group is
unsubstituted or substituted with one to three

W@ ws21soent s sel ected fromthe group consi stiPQI/GB2005/003449
hal o, cyano, hydroxy, am no, (l|-4C) alkyl, or
(I-4C)al koxy; a heterocyclyl-(l-2C)alkyl group wherein
the heterocyclyl noiety is carbonlinked to the alkyl
group and is either selected from%he group consisting
of a furanyl, tetrahydrofuranyl tetrahydropyranyl
pyr iaditmd -t qutazianil | (suttazs i dyiddolit gricue Bagh

ich is unsubst.i 1 &
thrggﬂsﬁﬁsttt ent qé §%ﬁé§%ﬁ§Lgfon1ﬁﬁgﬂgﬁgﬁ%i%o sriélé?m'
of flaisﬁ.ea@/ar@ tﬂwdi&)soyt;echrﬂlﬁﬁﬂrp(m AQrekydnalogue 31gnal

hal o(] - 40) al | : ;
rrgl g%( : %Dc(t g(rj qgr % ahfklﬁne Hyl Erﬁﬁi Of)’f%yi?se ted
8, o- 1d"lﬂ’ﬁ?tﬂ]w}é ddﬂreprytr qu_&%xﬂrm oﬁntdag‘]lsrt&tmyéll As before,

I H-| m dazol %/]% i3 Tgr O%] SELI% I;I?ejrwnu ere|pnus}3(]2n?sout the

Sel e&lt&éjsﬁ reqea, divesd dbonikst rﬁml s 1s pec@ived the

integer d is 0, 1, ; each Rs rou
pr esEHie A} rﬁj]éb(é]ﬁdje%tjf%s%%l%%ﬁg‘ba r oM It%‘?cgjg%n th

- 20 1Y 1 6 c R angk: Rkl af@céﬂdtepemdeenjxta/l s&f &ci eeI the
fronthydrogen (1-4C) al kyl, or P %ﬁ €r nke
180 tieHt BHethettwEh %h%m%l:t?“?)%%n H Ot o° St aper) -
are attached, they forma azetidinyl, pyrrolldlnyl
pi peri di nyl perazinyl, or nDrphoIIn or R7
and $§¢Qu%ﬁl¢£k @%nthstcut%g%t%%rn%I hgtﬁg %?Fr%@%ﬂ
ato n%@et"@éﬁhféf‘e&o ecpttaghed, they {0&MmAcd, tand then

ered heterocyc |c ring selected fromthe g roug

conseserympxgnake$7©t@ywhl©®r@%¢mﬁ$n@fteblb%?lEWﬁ§f h

per azi I iC X d f 60mS .
1ﬁexa%y%‘?fg 3}9%%1? 1}(1%9;[311% ?%@%_ys rcollecte or 60m

opyrrolo pyrroly
azabi cycl o[ 2. 2. 1] heptyl, and 2- azablcyclo[2.2.2]octyl,

and erei n_sai erQc I.C ti,gpa ;
subs*ﬁ?%teﬁfo g%$g£ E%y¥§%%ﬁ or ?geé uggt%?gek%é tool is
sel espedrétaning &h)ehatolycyahorphydtoy, the tooth and the
trif]uoro h m 4 r oxy

40) aJF? gE£F¥%?r4 T?kb%] %ﬁgiﬂ@_{!}nlgé{g X élfery

20 V- ﬂévbittﬂéhalkyhianmnansatphepyttgroupfmﬁath which

optlonall ubstlt ne_or u
SeleeF%Hr H?tﬁ% g& ﬁeégﬁgfg?Pﬁ %m@%%|g8é£5 %QE% not
hY?VQEthaﬂFﬁgss(Fhéc}abﬁyrerOpoéhtﬂﬁhalkox? @Qoﬁpsm one
it) a pyrrolidiny 0 perazinyl o

yr i BPFOFOPERG, eadhOBRERn BRI §iBh FoRaH Ty n " the same
SUbSEé&HE@Qr%bglﬁﬂgnoﬁuEMg( kadRk) abkyllugtodpspeoto( bhe
a group of the sub-formula VI

I
Ather sRAYNYRrpRigagiPecPTHoRE SFOCFCﬁFEéRﬁéﬁ L ﬁieﬁglﬁaCh

i ntegeroyuk$od, or TgugnQanﬂc@@QsBaonaﬁtbe!rndepeﬁdemhltxlons
sel ected from hydrogen or X5 i,s. sel ected

é %alk¥ h
fromeag( Open BAdueedi songepR6E AjR: t20laNlichs tegiges the
heterocvel LGB Bg ¢QARE! $€3 ¢8Rkt HbRgBAJAEe:ERER 0Baisd
n|trogen is optionally substituted by one or nore
substituent groups (for exanple 1, 2 or 3), which may
hif ekegt ed 69k okak ', b’ and 11

%@ 4E§ Egeeg%mg%%xgﬁgah4cialkgl f 54C)§Ikeny| and ¢’ a
(1- 4ﬁ)aa|ekmawh,1ng tataCygiskd kp- (ch64(9p9|lkyptaiisn§ at only
phen rou opt. LY sSybstibuted i\wih qne
or t&gogggsﬁﬁ?53%§3%§§|g%Egga § 4 ttgrou Q;!Ilon3|st|n
of halked a yeyasad i ghydyoky, aanﬁm@un¢ld4@rahhv t@ﬁrteent

-4C) al koxy; a 4,,.5, _.aor _6- e eter I 0
sele &} gﬁéﬁlpyFPoIF Inyfg%%ggérg gn%% %%§§pﬁ%r?n ool
pi perazinyl, pyrazinyl, pyrimdinyl, and pyridinyl,
and wherein said ring is unsubstituted or substituted
with one or two substituents selected fromthe group
consi sting of halo, cyano, 5 hydroxy, am no,
(I 4C3a|ky| or (I- 4C3a|koxy (b) a group of the
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each Rm and Rn group present is hydrogen; R23and R24
are each i ndependently sel ected from hydrogen or
W@ keod@ymrkyl ; or (c) a group of the formula VIPECT/GB2005/003449
@3- X6-Y3- (VIIl)wherein Y3 is a direct bond or -[CR
25R26] Z- wherein z is 1 and R25 and R are both
hydrogen; X6 is -C(OQ-, if Y3 is -[CR 23R24 z-, and if
Y3 is a di rect bond, X6 is selectdd from -SC2- or
-C(O-; and @B is selectedfrom(l 4Q) al kyl,
(3- 6Ebtythnglkyb qnlpyﬂyolldnn§UChaﬁﬂ Whéténﬁeaﬁye duration
non- ar.o Ly r.au t
subs?thg FSup %B ?ongFg nggﬁh ?W%%%Eﬁoggmple will be
subsbutuebtShatlﬁheRhebtlsamgﬂecﬁ@drtsoﬁhﬁmﬁré@é@r-
cyano, am no, nethyl, hydroxynethyl, 1-hydroxyethyl,
(et hyl am no) net hyl , (et hyl am no) net hyl ,
|5(eﬁh)éﬂ&€l aget byl peﬁrpﬁ:ewllaltnio)m&*ishph:eferred because the

(popropular ol methvl (Greloptoovi am pghas! bW e o sactor

ggycb@?%ﬁa}lk@m l”Q)ErTebhyFt{eﬁ(clh meﬁ:bxeltﬂbnpysllja_;mﬂ(s) lméilliylo,ccur
- e pr opyl am no am no) e .

( di - éphﬁ/l&nfﬂﬁéﬁﬂfst Ryl )C?l?( E%H‘W% y PP&n? ﬁo}ctr%t R iphery
[ (WopKORYE) BB Xameno] @%Tn@,ﬂq,uently, there is a reduced
[ (propyl) (et hyl ) am no] et hy

1G bukrys){( Rét By )DQP%Pnél]eﬁ?@[CﬁwOH signal floating from one
[(Cy%l %%ﬁ%p}bb@gttli)bb) 2 Re] mehAYent sample position during

[ (cycl obutyl et hyl) nethyl)an1no]neth [F
met h@i@petthyqe)e( Rt ﬁbﬂr)ealaﬁe,y@]lhaﬁlms of he detection, and
[(Zs?lgl’rl%%y'l%%sn%tngﬂ&eb&yla) aFoNoLB LY hindet2cted due to the
nethoxyethy am no] net hyl

[ (et Byck( z-fn@plﬂr@ﬁ)l@tthyllg) itro] mBOMEV 1] ( 2-tmitifidx el -

th ;) d tool d
ﬁs )rér% F}r%)xé)})g?%lpy am X reraért ﬁ)?lmple é:ates an ool speeds can
wopr @;aaoyaysmdopyﬂd) arn p,@] raetsh,yiple task for a person skilled in
[(2 oxyet ) A
Zsopr%‘& )ay;gth %mcng]a ﬁ)ﬁle r[el%tlve sample times
[ (3- &mmmﬁwmhpyl)an1no]nethw [ (2-
pr opoxyet hyl ) am no] et hyl ,
[ (2- met hoxy- 2- net hyl propyl ) am no] met hyl , [ bis(2-
ﬂ@t hexyethy,) amitneltetdaydhine tools have rotating tools.

hydr %ﬁet@%ﬁ hgﬁ) n%zgi][ rrettrl:}{:la’bl[e( 2cools and a

{[ 2- (Drmeilapinam dm)cﬂ:th&il]camm}aﬁﬁéiyl The tools are able to

E%Z %rgqlvgtqgl 3 nO) )rg]%ﬁ E&éebrr‘fﬁt ?‘éﬂnﬁdﬁ ITEtFHﬁ 5 shows an
{[

2
2- (St am Qﬁf) et Vilnlv drretdiy | foamuyed ﬁﬁtthtylLathes and the
452 (G et by am 0 o rgreu et AT AR My snoun

pi perllrpll HH‘Q}H@CJ fliwdd &Qf't@ienﬂe%td@t'ock 51 on the lathe
net hyl’, “7-azabi cycl o[ 2. 2 %&?eptyhneth |, 2-

glzggrag';ilu%t[@cz:eg] d’@t lh';the chuck Lathe chuck 56

[2 (RW L dip ﬂhé’@ﬁ?é’%ﬂ(ﬁ{nm}é@dﬂ\ym As described

{[2-(pl peridin-lyl) ethyl]am no}nethyl,

(3 flakm'\@ym@];qﬂuﬁq @ﬁayqﬁgt:tq?won the chuck will produce an
fl n ) I r

%6 s L‘ipc{gﬂpc: %%(djg{ql déro%p%:}%/ldﬁcnl‘gl%lﬂ%%lpw dalddidy 10
hydregxytmeperhuﬂm -ratatds ethpever, when lathe cuttlng

(4l
Eg,trt;‘; Gy 03{'3;%%%%% r’gﬁ%ﬁéﬁ%a&z or 54 then the

met h)dlmmsﬂgjugnan -wil )Imetttod., Consequently the presence or
(4- hydr ox Ip| eridi <yl t.hyl

(3, 3- Sf%%/ perti% i A-&yl EHF ﬂ'@/ determined from the
[-ChydroxynethyC)S—azablcyclofS I O hex- S-yl | net hyl ,

(3- nethylam nopyrrolidin-l-yl)nmetliyl,

[ 3- (di met hyl am no) pyrrolidin-1-yl]methyl, [3-

(di et hyl am no) pyrrolidin- 1-yljmethyl,

(3-phenyl pyrrolidin- 1-yl)nmethyl, (3-phenyl piperidin-



yl ) benzam de;
- (2- am nophenyl

)-4-[3-cyano-5-({4-[ 2- (di met hyl am no) et
whgiopo23er azi n- 1y

4-
[} nmethyl)pyridin-2-yl] benzanP@BGB2005/003449

I V- (2-am nophenyl ) - 4-{3-cyano-5-[ (4-pyridin-2-yl pi pera
zin-I-yI)nEtllyI]pyrldln 2- yl}benzam de;
- (2- am nophenyl ) - 4- ( 3- cyano- 5- {[[2 (di met hyl am no) et hy

| 1 (et hyl ) ami no] met hyl }pyri di n- 2191) benzani de;

- (2-am nophenyl ) - 4- (3- cyano-5-{[ [ 2- (di et hyl am no) et hyl
](neshyt¢anfnohﬂebhypppyBndnﬁlzfrym)béﬁzaﬁtaéltry 20.

ophen 4 {3-c¢cyano pyl-a 0 h

yri d?ﬁeﬁg E} 88%? acyt Zan Ano5 B k¢ REAPY Fag}Ro) RLRLNKLER 52
-(2-ami ﬁopbeeyﬁl ):o4t{16 pobhutylhrirropméahik] t8odyasopypected

di n- 2-yl 2- h [)-4-{5-

rgg EB??%genz?ﬁﬁ 5?? g csgLSSSrESYn)Z yf}bgg;anide;

N (2- am nophenyl ) - 4-{3-cyano-5-[ (cycl obut yl anmp) net hy
ridin-2-yl ain

Oy SnFRshehprsLAeS: oyafbes. FP28 SBPobIPAnPRSTASERy the

L]Zpybb@*t@ﬁ% W:f%ﬂzﬁtallﬂtéeacgs w1té1 tthe beam) thtuﬁ It]he
am nophen ano- ~obu amn r

i di npgpylﬁ}:[gé)éflamfdi; attern eans )Elh t t% m‘% oBi psy

4- {|5 &@@lka)kﬁgl amED)l@ettml i ndeeyanepyiiadinn2- yTk- ii¥ ¢2eam

nmopl i en enzai i

1q2 éﬁlséﬁﬁl‘f’e & hg- p@t&%ﬁopgf)ﬁ(i&?& beit SRS Medy s

I pytigm-2ykiberzamiden belng[ Fresent In either case, a

2-am nophen 4-{3-cyano-5 hyl am no) et h
d|(n zhytm}g%eﬁz%ﬁ?h@e {ata )étream elthe)J/: produ)cr{%g yth] p%attern

N- (2 ra | pigear azi

Y (2GR BRI, e By, St nlas
- ( 2- riesephienyl ) - 4-[ 3 - cyano-5- ({[ 2- (di met hyl am no) - 1-
thylethyl]an1no}nethyl)pyrldln 2-yl ] benzam de;
2- ammophenyl ) - 4- ( 3-cyano-5-{[ 3- (et hyl ami no) pyrrolid

|n | Iyll Jtinet lemjdddayneindisn d2s oydijssh zanifge:, light which has

noph | n 4-
azi n%eeﬁ %‘ﬁeﬂy C')tl & (FC Y g)b%ﬁ{cg (24 X%'lo%h%ﬁ RIPS chuck

pyrldln enzam

-(2- ammphemdt)edél Bty dBififed.( 3 I@ymmﬂrt@mat}m

)?Eper%ﬁ%gﬁénw]rg??%lcyaggdgﬂPﬁﬁéq) an1né§e§ﬁﬁﬁt s

et h)dﬁ)@dﬂhmrbyﬂk}ebejmm for examplg, the object is
(2 A SORREDY e 1Y AN Sl ! ) TR 1Y Tene
- (2- ¥ inpphay | gndt-{F cyayied t{c{ (RiaR)snB:thyidrghnty piyr r ol |

|d|\/n( lza-%irﬁ]%%py“ Olel( 258‘5%!#01 q[zj?%n} g))e 28 Ay 0 ation
I dl nds )‘dﬂémih}hyd]& B idve2-thd ) anivde;respect to the
am nophe

3- d |
B9 51 ) Ry ] gA L 8 e 26 OB when

| V- (25 ariophenyd 9 kﬂfc(@g-rpa/qrm:& -{H{eA et aam f org i p
erazin-1-yl]methyl)pyridin-2- yljbenzan
i V- ( 2-ran siobHersy ] )iy @-%y‘%ﬁﬁﬁﬁ the Rﬁﬁrﬁ%ﬁ%?ﬁ Aghipreduced

razml;y 1Py Tl nsicw e d€%th in intensity and
4- (5 |%%?@%ﬂ%yano 6- et h j:pyrldﬁ%%?yl) i V-(2-am nop
henylljmquz@zmyﬁ@avelength This can be used to ascertain

362" a%%ﬂ?ﬁfyl %yr | ésgg%&l}’@nfpegec({ [£d 47 vt hd REOPpYkdowing

- ?Stmmmmm)s ot oo 5] (11 ek gy oo
I hyl

]vaTzslfi%\?hb Hg%?l?{e% g%g L%ﬂﬁslb 1;‘;{%[4 (et hyl sul fonyl ) p
|perazn}l yI]netllyI}pyrldln 2- yI)benzan1de

ophenyl - -

mdo‘gfn gt‘ﬁl)’%th% 1fam o klllﬂg St%i &%%@if& 50 can be used
2-yl ] benzam de;

7V- (2- am nophenyl ) - 4- (3-cyano- 5-{[ 2- (wopr opyl anmp) et ho

xy] met hyl } pyri di n-2- yl)benzam de;

- (2-am nophenyl ) - 4-(3-cyano~5-{[ 2- (et hyl am no) et hoxy] m

et hyl } pyri di n-2-yl)benzam de;

= Cr o~ Va



Mis a netal, Lis aligand, and integer z is 0 to 3;

and wherein if any one of said groups Ra" ,Rt >lb'
WORORVIBE7 i ; s a precursor for aR, la, R or RPCT/GBR005/003449

group respectively, then said process thereafter

conprises a step of converting the conpound forned by

the reaction of a conpound of the fornmula (A) wth a

compound of the fornula (B) to a édnpound of formula

(1) (by converting the precursor of any one of groups

RI a, tHl hndlorﬁl thegmegpine thistaper epodare Rioa caRly ¢m the

f or n&lfa g% %)1 (r%)c ey%e wh%?ic ta' oq_f n3 € %'Q%%U %\gz t% tteQ? (either

Berein I nt eger are
def i pedoabaveg wich @rcawpenﬁdoahtHMQ'ﬂaﬁmw am@g tED)L) -
wherein Relaa ' , r R>1b'" andR 1lcc' are as defined

above andX is a reactive group; and wherein if any one
of saine @re@ura& Rnda thret aetRlods ®fa detecurisg aookg Rt

a, Rl or rOUD respectively, then said process
CO”DP@§@S ks ?% 5 hel'8aft &° 0P oV hg @1t

t he m%@lﬂlnd:hfeoramm)bft heer dactsna cof mmmmmly
the formul a (C

npound. of the f
a CoRPEFFETSt ortn']i’19 &5 )(1 Coy ERPES - ng%trorice eﬁ?a&gﬁ'rs'or
of a'ai)ét%@cl% foOlé%% e@t@, othle rore HRINC tgfdlliap its0 gd¥sible
appropriate Rl Rib or Rl ¢ group);

}@acmirevided ttfli’@ W@?@ﬁc@ooibe detected or( Cs)ome epart near
4- (46 digmBthax yi-d mdnAnly.i aZ®Hatd-of Jodthe object to be

nethylnnrphollnlun1chlor|de, of a conpound of the

for n@leée(CE)e(CE)ls\quh;Cafl@&‘?p oftheth & SRS i i g Betdpn s
V\’herg} f‘bE\Ae 3 1%@ HRleC 2 2L s defd neiaaﬁ,{?cV@Jl has

wher one of said groups R a , or C

a pr @aars@}esmlb@dmk@weme@,oranm éfl@rléu@ roé%ﬁlﬂ?t‘l‘&ﬂeﬁlyble
GO S 4 Al SRR udi bient

%%ereggi ggpcon ertlgg t he conp fofhed b;1ﬁ$g mbLen

reacwughuﬁ @anﬁm%mﬁdquiheaR%WhM£G@Wﬁmﬁﬁiwf the
compound of the, 1‘%{ A1 d O'H%%“'l%c%‘ro]tﬂ{ 2 the
(1) (BY Corverting the precursor of any one o oups
R a, aRldurar & dlg;’rmmﬂett@cttleei @rtpmkqtra'ca:tcef RI8 aarRide or

r ou nd thereafte r i
convé%t rﬁ%?ge on‘péiﬁluendT 57 e %%}?Ir)y Q{ln‘c%toeranoo i to 3@
zonpang ofad hedrordada ideg baxtd/cdiheiﬁ )srasr\E ey rrpsible
protecE{&%_%geup t A sui able baseeg process (a),

(b) Ot RS5S¢ ami ne base such
as, for exanpl e, yrldlne 2 6-1utidine, collidine,

4- dlnethylan1n i di ne, trle yl am ne, r phol.i

N ey RSO oh° desriacy oI BT S dae oA gheean be
or, fﬁe&&@ﬂ@l@c@%ﬁ't‘?@ isi®glal kald nearidedred@ve. In
carbonate or hydroxide, faqr exanple sodiu

2ar boere IpsttEnGaimidarddrat&et IR T ot gecord the
sodi %&Mﬁd’% e Pt Qﬂe%%ﬁi&@ﬂ‘)td‘l’eoﬂé&lﬁr, frft just an
exanpl e, an al kal1 net al ¥9r|de for exanple sodium

hydr icd¥. 0% iU led idafstl &hcarbonat e such as

sodi um | i ydr ogencar bonat e, or a netal al koxi de such as

sodi um et hoxide. 5 A suitable reactive group X is, for
exanplre, ara W@Qﬁm@tsmopﬁé}%ﬂa&qy%r Gupinifforcasy dfpIRr erided
l or.Q, 'm{ Yo the light which
rlflurone nes oxy or toluene 4- sul phonyl oxy
gr ouproullve l:reearﬁtﬁlcfr@:%ﬁr € men\eerfiamit | y Wars i ddhouioddn
the RIS oefc cha bseuI tr?sqga%_lé?:?gnéqjhhve%ﬂﬁecpr I{j a l‘flpli{ghll’le tool
for exanple an al kanol or ester such as et hanol
et hanalthowr agenaoleast tet pding acdtatle,ady mrdge'lm etbtector.
sol v t sucl a chlor c I
car bor's &t ac orl dl'eygmnrk Sﬁﬁ a élqnale moogaoglq{énn%_rror or
tetrahydrofuran, 1, 2- dlnethoxyethane or 1, 4-dioxan, an
aromati ¢ sol vent such as toluene, or a dipolar aprotic
sol vent such as
, 7V-di met hyl f or mami de, N, Ndi net hyl acet am de,
-nethylpyrrolldln 2 -one or dlnethylsulphOX|de The

.



whol e cells and tunmours. They al so assess the ability
of such conpounds to inhibit proliferation of human

wo vo/0275¢El | s. (a) In Vitro Enzynme Assay of rePCIOBa@in03449
HDACI HDAC i nhi bitors were screened agai nst
reconbi nant human HDACI produced in H 5 insect cells.
The enzyne was cloned with a FLAG tag at the
C-terninal of the gene and affinit§ purified using
Anti - FLAG M2 agarose from SI GVA (A2220). The _
deacetytasecassaysveeserface edupuisi arafggahiy a solid

reactjon. HDAC (75 ng n LIyt [ ;
reactFancoarfapora R kR e pETR P el BT e Lot
2.7 iV KE€spoheM MyCh2pimasanm redsai shnei bHekchbutped
along &10 m ) or buffer containing conmpound (10 m)
for 80'RFRAfes at anbient tenmperature. The 25 mM
acetyl ated histone H4 peptide (KI 174 Bionol) diluted
in 25m of buffer was then added to the reaction and

i ncubated for one hour at anbient tenperature. The
reacti on was stopped by addition of an equal vol une
(50 M) Fluor de Lys devel oper (Bionol) containing
Trichostatin A at 2 M The reaction wasallowed to
devel op for 30 m nutes at anbient tenperature and then
fluorescence neasured at an excitation wavel ength of
360 nM and an em ssion wavel ength of 465 nM The |1 C50
val ues for EQDAC enzyne inhibitors were determ ned by
perform ng dose response curves wth individua
conpounds and determ ning the concentration of

i nhibitor producing fifty percent decrease in the

maxi mal signal (diluent control). (b) In VitroAssay of
inhibition of proliferation in whole cells Inhibition
of proliferation in whole cells was assayed using the
Promega cell titer 96 aqueous proliferation assay
(Pronega #Gb421). The HCTlI 16 cells were seeded in 96
wel|l plates at 1x1 03 cells/well, and allowed to
adhere overnight. They were treated with inhibitors
for 72 hours. The 20 ml of the tetrazoliumdye MIS was
added to each well and the plates were reincubated for
3 hours. Absorbance was then neasured on a 96 wel |

pl ate reader at 490 nM The | CsO val ues for HDAC
inhibitors were determ ned by perform ng dose response
curves with individual conpounds and determ ning the
concentration of inhibitor producing fifty percent
decrease in maxi mal signal (diluent control). Although
t he pharnacol ogi cal properties of the conmpounds of the
formula (1) vary with structural change as expected,
in general activity possessed by conpounds of the
Formula (1), may be denonstrated at the follow ng
concentrations or doses in one or nore of the above
tests (a)-(b):- Test (a):- 1C50 in the range, for
exanple, < 0.060mM Test (b):- 1C5 in the range, for
exanple, < 0.80mM The follow ng table discloses

vari ous biological data for a representative sel ection
of conpounds of the present invention. Conparative
test data is also provided for N (2-

am nophenyl ) - 4-pyri di n- 2-yl benzam de

(Conparator). According to a further aspect of the
invention there is provided a pharnmaceutica
conmposition, which conprises a conmpound of the formula
(T), or a pharmaceutically acceptable salt thereof, as
defined hereinbefore in association with a
pharmaceutical |l y-acceptable diluent or carrier. The
conposition may be in a formsuitable for ora

adm nistration, for exanple as a tablet or capsule,
for parenteral injection (including intravenous,

subcut aneous, intranuscul ar, intravascular or
infusion) as a sterile solution, suspension or

N - - N D 1 N L R - - . o



and under an atnosphere of an inert gas such as argon
unl ess otherwi se stated; (ii) evaporations were

W@ 2006i02$7Dut by rotary evaporation in vacuo anPCTNOBRO0I003449
procedures were carried out after renoval of residual
solids by filtration; (iii) colum chromatography (by
the flash procedure) and nmedi um pressure |iquid
chr omat ogr aphy (MPLC) were perfor&8d on Merck
Ki eselgel silica (Art. 9385) or Merck Lichroprep RP-
18 (ALATIMB303) reversed-phase silica obtained fromE.
Mer ck, Darnstadt, Germany or using proprietory
pre- packed normal phase silica catridges, for exanple
Redi sep(ThH deivipesahloe 10M0r, dtet, @draEhy ) c diotr iddgessting the

obtai ned from Presearch Ltd., Hitchin, UK. Qr hi.

pr es SGFE SHGuiCH @%F&f?ﬁleoé’lfa SPHBCE) (v%/aHS 5p6§r ' grl%gld ROy
G 8 repeerisa vehase isinl,i eae deriexampgrdsiamgDynamax

C-1 8 60A preparative _reversed-phase colum;, (iv) _.

yi el ds, \Aﬁerrécﬁrlé@ént(,warlg&gngﬂ8§e%§§s§ﬁcleﬁvtlﬁ%’ %)ﬁlﬁjnr%l
att aifRal] &nd Wpijidttgeneidal , the structures of the

end- products of the Formula (1) were .confirmed b

nucl ear mEGAEUIE WedaNand@X (ﬂﬁ?ﬁ)eré(ﬁﬁylé‘rg Fess eq °r

t echniQuesse fAstral em kemadmRN AR dBSS spectr al
data were obtained using a Platform spectroneter and,

Wher ehapmdpriises i@ e positive ion data or
negative iQn dataweng cold)ectedrNMVRehemieall shidit the

val ues were neasured on the delta scal e [proton

Magnetsas iveso fén e PEpdETa Afece tdetdriinte @ tudiafgta Part of

Jeol M SREGIATE! & QPR Rt Rufdfldh the data

st rer%tlgh I%ée}g%lﬁ/%z, o{/ari an Gem ni Z-JOOO 'spectﬁr onet er

oper atiitiy aatp e viicelsd vs tnegregide o fde3B0 ML terra eBrdrk grroduces
00 _spegct r onet.er _gperat,i t el d th,pf

Som TS retS re ateh 2 T S

tenperature unl ess otherw se specified; (vi)

I nteryredi at es _were not neral | y.-f.ul ; riﬁﬁéj :

and ri t?% 15 a5 6586 yn% hih Cilf;/ienlr ﬁcﬁ%?n%%odr aphi cs,:Lgnal

HPLC, (3Mf rigs reckilv)d ahd/iorg NNR caredlley Sidgne (vitigrvals.

melting points are uncorrected and were determ ned

using a Mettler SP62 automatic nelting point apparatus

op arg.oi | -haidviapparaddisiimeldd nglioi rt of & wWhierein, the

end- product s, of_ t f (1) were determ ned after

cr ystsd{qr}%]atli%r%lfqgg}n gg?’n@e’nti onal organic sol vent

such as ethanol, nethanol, acetone, ether or hexane,

O e e e d IS T P e, ene 1igne

N, N- dii dvet g, fored e ISOd| 1Bt Iy s W Hehaxd el Vi (18)

tetrahydrofuran(ix) the abbreviation smis us]ic‘ngqto

PEf errqerivrs sttt dgrauctdrs dizangmitden (ihg TRt eriQIRroduce

wer e tqunggcdag-l Avail abl e unl ess ot herw se stated

(by refer enlce tlo(yna preparative nethod described herein

or by reference to a published reference). s EXAWPLE 1

N E 2-Am NOPNEIV] ds 4 dch Y ANPPYNS T4 -l bR &N dlfin Aunerein,
t - Butitdxy cai bhomit 2y fphedsit 9 rrfi(ess cylsm opakusli o 259k

amde (210 ; - r 'Jbﬁ] i tyhod
Eél ov@e,C l,‘ﬁe-%r%%(aﬁéee%%&nﬁr gaﬁg&aﬂ4 s%{su{\%on ofﬂy value.
hydrogen chloride in 1,4-dioxane (6.8 m) were stirred
at anpientt eratu 0 LT an
pr ecin% tat’® ge/aw‘gl%%l#ecg Ee%{%%q??lﬁéa I?o%%g% %/\Ii/alg'hei the
W th sietdyl refhectdd fyom stlsperioteect n(Wates) destédeda
with a 2M aquepus.sol uti.o f ,.sodium, hydr.oxi d
ext r R TR © ?eo?}b%eé)h%ﬁ%e.hrhr@él récgl)r%’l gleaelx & the
was dried over sodiumsulfate to afford the title '
conpound as a creamsolid (130 ng, 82 %; NVR Spectrum
: (DMSQd 6) 4.94 (br s, 2H), 6.60 (m IH, 6.78 (m
IH, 6.98 (m IH, 7.19 (d, IH, 7.65 (m IH, 7.98
(d, 2H), 8.14 (d, 2H), 8.46 (m IH, 8.98 (m IH),

A A . - ~ A - AR AT '™ o~



earlier rotation. The term previously recorded data in

this specification includes both data recorded during
w@pooearisier rotation of the tool during the saP€r/GB2005/003449

i nspection cycle and historical data. An advantage of

using historical data occurs when a tool having nore

than one cutting edge is being used. The absence of

one or nore of the cutting edges €8n be identified as

the pattern produced will differ fromthe historical

dat adasdvast ageousley, ag @ Xt-ure of the two types of

data coul d be enployed to flag that a tool should be

changed soon as surface finish will be affected and

t he t7ool iBs deorieep o rddnyr éakiany wrieckedimg edsde terein,

risk of creating_scrap. An eonetyi.cal _chan

i denf“’?lleine&%@o P I%)Y&r?&sg',y trﬁétogtdﬁg V\d/rag%lg ht‘—’%ol%l %23 r%ﬁe'?%a]ﬁtgng
chuclee 1whiich sihs of aage d hieo pan teper atfordatEhehaln ecttardy found
be a cutting taqol, toﬂ yprﬁsence of.tvvhi ch is to be

conf FHABGT dr° 4 ST\ 3’ palr't 658 tachi ne, the tool

bei ng brought between the device and the noving part

to prevent the .object detection sign nd thus .to

confi®rm i ts %Vé§égn@éjcé’§d&nrge§lfﬂ tané’l9 Cl?héﬁalms Trds

di scomdraual i emeaf e hjeedlofsayndesiogitrld dRrtef ersabley longer

the circuitry determ nes the anpunt of signal rgﬁliv&ad. 1
R t metchest Wb T iRRg tEe Ot datened SRt & Yt aind signa

prodyces R 48 fiofe @aghdinterval . The circuitry

ei ther converts the value of signal (such as light)

received into digitised formsuch as a binary val ue or

an angl ogye &i@nal dd88Gg Bany isieierediasin twherein,

enabl'es sinple processing that can be done real tine,

Pr ef dhablaj gitsdn aaee piasary Fieue s iotatert pataidaried from
ta S @. td jponship with the previous

ggtatt aeer? gcﬁq%%ﬁ!o?édligngje;t%gcﬁcgcpl s issued by the

circuit. In this way a rotating tool or simlar noving

obj ect, wi || det ec t tier of . t r

nor eclsoe't S Aofc{Oe adcge Zarcte&%gnlﬁgﬁj eté;I %r]{gﬁ rgafc%:adl %SPrgg%edr)agbl y

t he ameuntingf tSHgradarsdabesd latghthel 328ceivearramssmitted with

noni tored and i.f a .threshold is exceeded during any

one iMerVE YHEHHHe bi nary val ue of the data is
pecorded as a 1 . Alternatively, if the value of the

signal, does nat, r h t t hr.eshal.d durin he

i nt eﬁv_lal ?11&?1&5100?6%% %ecieschtrlél&?%leed.prﬁ%e%l e Sgience of
t he igwendjaut Wid, 3owWe deserd begbeni itthi veefrerteinge, tithe

the drawi ngs, wherein: Fig 1 shows a detection device
accofitiyd & FHEF i vehtitsn SHFRS€SEs a cutting t ool

det ector; Rk idishows & gelienmd)c iagram adbider at a
device shown in Fig 1 ; Fig 3 shows a block circuit
dPagrifiofVSircuitry for use in the detection device

shown in Fﬂegzsor]di@{lﬁ the iR ¥&Erdh Atk csdWWer as a

di agrammatic representations of the operation of the

ci r cRatieghovh 9t Fi Y Eng By Batow tthed isntiRptitive

used jidt @ didf enghtoyayst i g b shows a diagrammtic

representation of an alternative operation of the

circuitry etenaring Aikp Fataid s et bl s hggorded data
ter i c jgurations of a device according to

tghe iﬂr;ésgeﬁnét/lﬁ%'n%Fc?g 1 shows a pictorial view of a

det ect i on mevdeelndan e muntd ik ackdt BEgpron the

fixi n&ﬁgrijseé/' ce to a machine or the Iike. Shown al so

is a portion of a tool 30 which is to be detected by

the detector 10. Fig 2 shows the sane device 10 in

sectian. Q rdi.ode Jji.ght tr iiter :
SOt RS Al sre gl e oy
52, areflected light path 54, a receiver lens 16 and
a photodiode |ight receiver 18. The light is
transmtted nomnally normally to the tool 30. Light
issued fromthe laser 12 is focused approxi mately at

the point where the tool 30 is expected, along path

= N - e



In practice, over the two revol utions shown in Figs 4
, the speed of clock 21 and the rotational speed of

W0 b@otoomsli7 need not be exactly synchronous becaPCSEGBR@S5/003449
short tinme period involved neans that the two do not
become out of phase significantly. Al so, often the
demanded and actual rotational speed of the tool do
not match exactly. However, usingZhore revolutions to
correlate data dictates that the clock sanple speed
and paetephabifodabh fheatbbdhaskionhtthenbetter matched
to give accurate results. This can be as few as three
but, is a function of the speed of rotation. It is not
necessaryAtmedhbdratneramngraDebyauhelﬁoWhEI@mab épekle
of the to rese S
illu§f'93?gdrﬁrﬁFL Fé é E vghgaé%ﬁggkpesofe%&rg%?%%dgr8
usedpi-Bateadmohedi xheeshollde (Von€) eveey BhS vaThisof the
reduces t he data revol tlon col l ected. A two-tooth
t ool dg&d@chSa §esoaaﬁﬁ|aslﬁ) i's being detected which is
rotating at approxi mately 980rpm instead of the
desired 1 OOOrpm When anal ogue si gnal 3& niseﬁ a%oveBa
threéHoIdAvW€Fh°§ BPHQFnggI S A8Er P&d SRSt Hé

curr gk -ResI t eBnOkheegirskebudly Aetokekar datbheas a
register is scrollln% t he. new dat a Edshlng out éh then
o) deseraslativBescaafipashdpghalriafac g&bvet fr&a the

i nternal,gl eckinks shesal $@ thatctheymtdd eigkutihe
sanpl e occurs at thé receipt of signal 37a i.e. the
next sanple starts 2 .5nS5 later (and ends 7.5ns
laten). Such ‘%?1 @db%\%%%ﬁhgo%%ura%yv‘@%n ANQisisgnal thadg 4
been recelveg or 605 (1 rev) in"this instance, and
thenweeeley_nsl ghal pgewlo@sm ek ceEsers dateei nHeldes data
fgel L S%%%eﬁfoh@k% Wtk NQAatA o cold egtedt.
X fobthis com ng round agai n but
the tool is not rotating at exactly | OO pm then the
t oot d t he I r 1S t
very ovel A GRS TS aads e At era of data ahich
occumeduﬁrt 0 ’d:hlaae prrefvllea;ltal(ynge@fortd@ei Cedteh Imidludest
drlfﬁﬁf}ross t.he, register positions 1 to 12 from one
revol 4G afGtRer, but will remain in the same
p@gi ster position during each revolution due to the
resynchroni sation, of the .clock with t c
revollt- ot RO %hA GGG ELTe & n e o revoE¥%§%§q6
can then-die used td qdetlects 2, Itel )t dad lvkyith aretudes ltilght has
occurrence of, fal se triggers or undetected tools. In
the &P SAMGTSYTYRig 6 register a',b' and ¢ ' al
have matching data despite the tool rotating at only
980r pm because the recordings in the register are
del ayed slightly by an anount d at each thirteenth
recordi ng. The same concept can be used for a
toolrotating too quickly. In such an instance the
duration of the first sanple after each twelfth sanple
w Il be cut so that the next sanple starts 2 .5n5
| ater. Twel ve sanples per revolution is preferred
because the nunber of teeth of the cutter is likely to
be a factor of twelve. If so, teeth detection signals
Wi Il occur in the mddle of the sanple tine not at the
peri phery of the sanple tinme. Consequently, there is a
reduced risk of a tooth detection signal floating from
one sanple position to an adjacent sanple position
during the three or nore revolutions of the detection,
and hence | ess chance of a tool being undetected due
to the lack of correlating data. However, it will be
appreci ated that other sanple rates and tool speeds
can be used and it is a sinple task for a person
skilled in the art to calculate the relative sanple
times involved. However, not all machine tools have
rotatlng tool s. Lathes generally have non-rotatabl e
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