USE OF HPPD | NHI BI TORS | N THE TREATMENT OF DEPRESSI ON
AND/ OR W THDRAWAL SYMPTOVS ASSCClI ATED W TH ADDI CTI VE

WORWEB17BBE present invention relates to, interPel/GB2007/003007
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t he use of a 4-hydroxyphenyl pyruvat e di oxygenase
(HPPD) inhibitor in the treatnment of depression and/or
the treatnent of w thdrawal synptons associated with
an addi ctive drug which causes dopam ne dependent
associ ative | ear ni nBQONATARIE BWHLRINGeci fically, the
HPPD i nhibitor is selected fromthe group consisting
of : conpound 1; conpound 2; and conpound 3. 22.

i . e o , | an .
IR b Bl SHRRRS ofF Brpholdtr, o
disintaplé Baildmgsiradtdie/i dual ' s soci al functioni ng
and/or activities of daily living. dinical depression
is currently the | eading cause of disability in the US
a ' d,i.s gxpgec
"hetBlds RLOSE OLILRSe A0CuL" PICREASLRY DERRERO
(adtaeibn gt SindlSBASE pr By cloberey sath 20 20rotaing rdstagrdno.
the World Health Organi zati on. The effectiveness of
anti depressants such as sel ective serotonin reuptake
I phi bitors 1) and tricyclic antj ress e
i Eﬂ)%earggt gélj(%tR er er'?%mgest hrélrl%pgﬁt %égﬁge?ef 2{2&@0?}2&&\%’ and
etb@elyu¥Rtly RBE aRkRSH bt aWodithd Beilefnr gabes dephlabdferdiating,
provi de a pharmaceutical which can alleviate )
degmaedsisorof Whetheghtuis smiall spédightcar ilerge laadt beayy, is not

ST e LB, O D BB g o
PHOHodSidet AH18 arRl EdhsiderBah TRAGQBIHL BlvehOlo h36ral Noddkeapplied

treatment of depression which pharmaceutical overcones
afdé 0o thebiuiiloing,cis pardicplaobduent wind ioorsethnhierloads, as well as

Accor di ngl h resent inveption provides, anongst.
ofiforetaniged SEahpBEntngr i ahanfdehsets, (hoir use

to inhibit 4-hydroxyphenyl pyruvate di oxygenase in

animal s such that an increase in dopam ne synthesis

afftiboy ig tharofoae d aeak horew adiatdldle drudldigg tserucherepthas entable to
invention there is provided the use, of at | east e .
CEMBELFREAIEABIO8 St H st RFRGOSIR BTSNy ByT ks able
dip )6%‘1%@8‘?69 eﬁl{_ﬁg@neh&l A0 135 nER radiBrd NG E%?i&ﬁfrt Wik, Ofeismic
a nedicament tor use in the treatnent and/or

peffeent dminy afiateny @senqrratupe.a parti cul ar enbodi ment

sai d nmedi canment conprises a conpound selected fromthe
group consisting of: conpound 1; 2; and 3.22 as

discl o erejn..ln t.icul ody S

e Stecanpicel EeBRG b R GIR ChiEhe" Hufloryre , har
lcdherRegsent invention still further provides the use

as described above wherein said nedi canent conprises a

sel ect awertenldy enfending pridding having voe qrIsmre flgatsior a
tricyclic.antidepressant_ (tricyclic).. In.,a partj.cula
enbodi frerft*&hi SO%SRFHHPSOYEeﬁ%%t PRV BREL ht&egf%‘ﬂédl_“g’ focated
CORSdtShti 1%y ebntr&ily BeRRItAMhe ®REIIA;0pr am fl uoxeti ne,

fl uvoxam rie, paroxetine, and sertraline or m xtures

t her eoh mtatabld dntuwlacyrivec sygemefactagatifig ghe tthdldgngupocated
consi st.i ng_of: jtri l.i.ne, cl om prani ne, dosul epin
QTP BIR. teoufifing HHWGH Fisrfentin SHOGHHIL, AQgecibRath the
i . : ! o , ; . 20 and
noe PR RENAR1nE TR 1RO oLl BE A HoRP ol el AFHAZSurPR an
ealjdshareliwesaudfas8Rl may be administered separately to

the nmedi canment conprising said HPPD inhibitor. In a
particul ar enbodi nent said tricyclic nmay be

adm ni stered separately to the nmedi canent conpri sing

said HPPD i nhibitor. The present invention stil

further provides a kit conprising a pharmaceutically

ef fective anmount of a compound sel ected fromthe group
consi sting of: conmpound 1; 2; and 3.22 or a
pharmaceutical Iy acceptable salt thereof and a

. - Y Y " o o . o



conprising as an active ingredient a pharmaceutically
ef fective anobunt of a conpound selected fromthe group

wa@omsiossshg of conpound 1; 2; and 3.22 or a  PCT/GB2007/003007
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pharmaceutically acceptable salt thereof and a
pharmaceutically effective anount of a selective
serotonin reuptake inhibitor and/or a tricyclic

anti depressant together with a pharmaceutically

accept alfieddbhitee Rt ?dﬁrt?%dait@f beddutla th@ahnglak arive system, the
enbodi nent said SSRI is selected fromthe group
cowppat i bayiog : @ cplentbpoRRT wutacealltir apRtaeiSyHiGippar lower

fl uvoxam. ne ar.oxetine nd sertraline or m xtures
t REFAcY ggﬂ?né §§l?l&af %F’cvfc%’is%nil’sg%c{el ected fromthe group
consi stjHageial at aBhdtr bRE Yo Mgs 16Werr fréavenef wesuhmyan drive

dot hi epi n, doxepin, maprotiline, manserin, trazodone, .
t sizsteqr and rtbe wppetapinfece ofrithe Mmtele SUPPEPPYURPFISES dnBearing

nortri.ptyline or mxtures ereof. In.a fur r te

Bt BE Yo, Tolts 8t e et Riter, Qi sYpfsBE oRF ARE! ixed
I ki ﬂ',n the treatnent of w thdrawal synptons
a?@oci%‘?@grwth an addi ctive drug which causes

dopani sacld¢penidendnmadandiise isystele dy notatedd vidor ddasar to planar
Such ,addi ctive drugs include: psychostinulants |ike

c beaFipg sYH8anphet ami ne and al so narcotic anal gesics,

opi ate, nicotine, ethanol, tetrahydrocannabinol and
phencyclidine.Ni cotine is a stinulant which _

t emeotsy of \a phmmoviesplaher bamssg aystenefor yotation 8l particularly
forns_a strong physical and ps#chol ogi cal cgem' ca{et
ddsaniieint as(HdRTatifoe drveotighemHe Sreeestiutly sptate, heavy as
ci S,. an B t 20, Nl j [ f he
R g, 0, SRS ERBFSE: o, 80 o PRECAT 14 on
hagideiesutmned what osnekimig loads. mBjhermote,i buchi agystem is
factor towards many heal th propl enms, particul ar(%/yé N unﬁ .
cdplesant eiphjerarfa, OAndnedHaslgvREc LIIFNIEN LS e 20N AYStafation
t?}g%cco' s health effects can be m nim sed through

S lr?fbcegessati on. Many snokers wish to quit snoking

but need pharnacot herapy to assist them as dependence

on nicotine is difficult to treat. Pharnmacol ogical _
opfhicongstémr of e tpresanteimyention ghaic b6 dgske frfefiedtiageany size,
cyrrently limted . to nicotine replacenent therapy and,
n&ﬂégefftead%lnwpﬁhtsﬁsmﬂ]fcﬁ%ll rel ease bupropi on whi chper. se

can have limted effectiveness. The present invention
provides for the use of a HPPD inhibitor to act as,

i ineparsicitkar, ahetsiystenof the prasansdseeion gty ba wed for heavy

1855 St BB 5 e e

t b i ugi navid190000 ton mass
B R
sayrehighent é.ge 66000 doawadsssymipgbes, (Wonchl (kg ncl ude
depressed nood, irritability, difficulty concentrating

and i ncreased appetite. Cocaine is an exanpl e of

anot Lcti A ' td i
rBaf g iRk mtE-lale HERARL LGt S4By bearng or roler
of pdrapticacns" syiein] pequdes edctecergd be@degaisnefacaron each ball

cause, physical and psychol ogi cal dependence, king . ..
wi heraaiingwart reliler o be tidemtivadiinoTHES I EBSHRE ¢Hd gorg@oﬁlﬂgmbutwﬂ-

t i del ed _recreat]j r 4N L&
arEiiiond JREaraehS GO EF g P dedebo o afiifheeg to be
agsibiselP ihfhle@ainEbt smaddhed ed Thos ceealtnan W syxemwhat is
fromthéir habit. The severity of w thdrawal synptons
i sexqreasiok if ieisvey be reléaldens for patients failing to
wi t hdraw. The invention provides, inter alia, the use
a HPPD inhibitor to increase the brain concentration
or turnover of dopam ne, and so reduce the adverse
synptons of cocaine withdrawal, and increase the
i keli hood of successful w thdrawal. The present
invention therefore also seeks to provide, inter alia,

oy - o, g, . o I



The present invention therefore provides the use of at
| east one conpound capable of inhibiting

wdad2ivga1 83y phenyl pyruvat e di oxygenase (HPPD) i nP@NGB2007/003007
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animal in the manufacture of a nmedi canment for use in
the treatnment of the w thdrawal synptons associ ated
wi th an addictive drug which gauses dopamnm ne dependant
associative learning disorders in said aninmal. In a
particul ar enbodi ment said addictive drug is a drug
sel ected fromthe group consisting of: cocaine, .
aifphetcantiahte, apmylar €lrive spitpmels &g gl for rotating the building.
t et rahydrocannabj.nol .an he i Y
oAeEPERED” arpaul e AR RERAY kT siekhedtares. e buitding
f U (iewiqreediciery roaktel dTHE hfayC Rl demplbe ber @send forces
invention still further provides the use as descri bed
aboake asvfeicdon, oaj ditentsd phpstenlt ceorestars diging wsaJargpnnect the
selected fromthe grou icted as conpound 1; 2; and
3apsulag é“ﬁﬁ§§gﬂ?t$ﬁ@%ﬁ9ﬂaﬁ¥%tilI further provides the
use as described above wherein the nedi canent
conprises a further conmpound which is al so capabl e of
i finioiet érmbodimyaht o xwhenetingl mtatable enuilox yibeasyst¢mprbytes, the
in an, animal. The g;es nt inv$nt'on LI further

a

an, .mal, stil
pPutiings 1 Hikanse atoged o BRMIG shiFe [P AP, Phitfoce of the
”Egﬁ%”ﬁ&%lg%mhbg 88 tfle HiSREASNE TIRPAALGIRE BPRPYue to the
Su ni cotne replacenent therapies are well known in
t ge ast ndidabctodecess fopatitkbmg talbuélding dreagedopndation
sprays and inhalers. The present anention stil

r . |
f GpIipeReRt oMl Eaativedy u JBICHON 4BaY PBEFeah Y F1RREY & flegree of
saj | C COppPr i i QN T t 1di
AR SR AP35, BRSSO e geoe 3800, i
abgffecivhietetausaind brEtliagnentotits whed the rearghlecninghar drive

with a nicotine replacenent therapy. The present

i Aysam oetatasi | For grample.pt MNEESCHAR SYE Cﬁénel}ég)@r'il%@‘don the
above wherei n.sai [ [ i ' {08 1
PR A B TR 5 T80 RTB b e 1566 FOLLHRR! beding.

ni coti ne repl acenent therapy nay be adm ni stered
separately to the nedi canent conprising said HPPD .

i Whi driet emboldimanipahiei prasant emtsadione ATOEASY aEJRtAMe dilding
may be adm nistered separately to the nmedi canent
c@ﬁb‘ﬂ"g?ﬁglats‘é?lapﬂﬁ’% inhibitor. In a still further

aspect ot NG+RAAYRter dINEPuilam PhAVhE &hedorkinbre PI0s;Si Ng

a pharmaceutically effeéective anount of conpound

sel ect ed fixedn tcoee gsopportorfsi stsitppoming 1the. 2building, 2 located

or phar paceuti cal |l y accept.ab salt thereof and a
pﬁ&gﬂﬁegEﬂ?6ﬁpﬁ?ﬁ¥ﬂF%8W%¢§eéﬂﬂtﬁFgDf a nicotine

repl ac %'T?&tatébtfﬁ raﬁHM%a"i‘ N0 sgk'b_@ﬁp Pb10 Po@fiHl ¢ 2 nEBBERd B! located
the delivery thereot to an animal. In a still further
agpwet thie tie ésiding anéntithritspeantid esbsapthaiyatigued ceith the
conpaQsition conprising as.an active inqredient

a
piVaF Hedlegentealing off hechildngndlift SYSted S Afy upper surface

S cie [ ; nd 1;

3 T BT b M BB B o R er SRTPENL ¢

t her eofa HREd @updraguppoeltibcatkt beat itdcthievennatauddvesysiem, the
ni cotine replacenent therapy and/ or bupropion togﬁ;her
wisuppertphaywgc duplasar | YoResc SWHagH dhal ICoBIICIG e oPlapar lower

The pres i nvention st f her provides a
pﬁﬂfﬁﬁ&éﬁﬁ&gﬁnng éﬁﬂ%?%#&gégééscribed above which is

in a fopmeul tabldst FneObalther lokarepiEhéd of the annular drive
adm ni stration. The present invention still further

prsysiesesanal pherumpeeusuréade obnihesiixpdnousr depeprthay a bearing
above which is in palatable formsuitable for ora

adm ni stration selected fromthe group consisting of:

tabl ets; |ozenges; hard capsul es; aqueous suspensi ons;

oi |y suspensi ons; emrul sions; dispersible powders;

di spersi bl e granul es; syrups and elixirs. The present
invention still further provides a pharmaceutica

e o o o e e r



descri bed above which is in a formsuitable for
parenteral adm nistration. Thus, the conpositions of

W@ @B/O0HBBD i nhibitors for use in the inventi onPOEGBR@7/003007
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in various conventional forns well know in the
pharmaceutical art and which are especially adapted

for pharmaceutical purposes that is for adm nistration

to man and ot her warm bl ooded ani mals. The

conpasill ippminfng hetatiovieot ilon amaylabelriid aysteth byer the fixed
conventional procedures using conventiona

pﬁaﬁeﬁﬁéén‘@ﬂcal exci pients, well known in the art.

Thus, comPasthe %Inhﬂﬁ (ﬂq d g?['émofsa}othléﬁ Wald Pﬁﬁfaﬁbl anar
contai h; for exanple one or nore cofourl ng,
sg@@i@@gpgfnflavourlng and/or preservative agents and

may be in the formof hard gelatin capsules in which

t he actlve |ngred| ent is mxed wwth an inert solid

plﬁbgg‘ﬁ ;ﬁy qejx%n‘p és&gﬁ,ﬁgg}ﬁt@dgns g?h g’rt]féé[: 3 >fe'd“ mlter support

L«rfﬂ(y ﬁ@dis@rét@%rf&fnmrﬂbué‘»o“ gel atin capsul es | n V\,hl ch
theactive ingredient is mxed with water or an oil

such as arachis oil, liquid paraffin or olive oi

S itable tically ac eptapbl e ex

R BB M S PR ERLABh Ep S B S
d'e;déﬁﬁﬁ Shetdath Qﬁe | AGAHAS $ow SO QhikALE %fowtaﬁnuﬁ@ ghiven system.
phosphat e or cal ci'um carbonate, granul ating and

diT$insimgiatongnagentised wekerasippornmsy dvec ANY suiikllienshape, for
acid; binding agents such as gelatin or

I GE‘T‘IF‘E i%%‘ageg gu cr?rage%lgcﬂ&%f urBrQY’é%patﬂéaq dt d8 present
a%éﬂezﬁﬁ s{gﬂﬁ&en@rﬁsﬁl‘évﬁt&e‘fesﬁgfd%t §f $HERnAdIaet e Qﬂlstem such
propyl p roxybenzoate, and anti-oxi dants, such
aslmrihbwmmlak difigb| ststefnoraaul Iaitatermvaraghebﬁxed]mmrewlmort In

coated either to nodify their _disinte ati
s@ﬂgmmﬁlmsgoﬁdﬁlmﬁsw tteﬂéa%lciq gt é’ﬁtag\n %ﬁﬁ% lower

? {i‘é‘bf%é‘éﬁﬁ&l‘af‘%‘miefsg&{emo'f to '”Pfove the' r

i 'y "and/or appear anc in either case, using
conventlonal coati ng agents and procedures well known
in the art. Aqueous suspensions wil| generally contain

t e aacprﬁaﬁseérqdngm@denﬁnﬁ the singly coshigerey PwdnPutsgetunmort is
\é\"&tgg%]%lgie ngl‘(harmr e%l%rsuc eHltagoguk%foﬁl?Cﬁae&%t @'Ell)ﬁanually the same

C g Pyl NBla et €€ lab UheSennul®t Byiveedystdrse The annular shape may
hydr oxypropyl met hyl cel | ul ose, sodi um al gi nate

poliablyyhaveysubstandietly, thgLsanter @ga@mitdiaraﬁ@rgﬂéirﬁhamvbﬁr drive

dIS ersing or wetting agents such as lecithin or
htéfsati on products of an al kyl ene oxide with fatty

acids (for exanple polyoxyethylene stearate), or

condensati on products of ethylene oxide with | ondq

chinian alteqhatitve cerabedinmng, tifeofixes ayere support is made up of two

hept adeca tIerneoxyc anol , Of 1gnd ns tugn produ b
Pf etRYE 5% dBI ¢ FPapYdapleedfls &d SPPB%' tay be
ei) d:fsfﬁg dorannﬁé | §i9brefd! ‘Et'ﬂlt@s pPé’ﬂeY@diy eleRYbeMeore discrete
sor nmonool eate, or condensation products of
emhydserseclms devenity forpaoté discesteensity eﬁurvwnﬁple rbidy tor more

acj ds and hexit ol anhydrldes for exa ol yet hyl ene
s GHEIr e BN S h st TOTTYART BISNS dASFEpienEt rrg%w g/. r%t% or more
I ontaln one or nore preservatives (such as
e%@&%g%ﬂxgropyl p- hydr oxybenzoat e, anti-oxidants (such
as ascorbic acid), colouring agents, normally together
with a flavouring and/ or sweetening agent (such as
sucrose, saccharin or aspartane). Qly suspensions nay
be formul ated by suspending the active ingredient in a
vegetable oil (such as arachis oil, olive oil, sesane
oil or coconut oil) or in a mneral oil (such as
liquid paraffin). The oily suspensions may al so contain
a thickening agent such as beeswax, hard paraffin or
cetyl al cohol . SMeetenlng agents such as. those set out

______ I T 2 .



a dispersing or wetting agent, suspendi ng agent and
one or nore preservatives. Suitable dispersing or

wowrisiomg3agent s and suspendi ng agents are exenptT/GBew7/003007
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by those already nmentioned above. Additiona
pharmaceutically acceptabl e exci pients such as

sweet eni ng, flavouring and colpuring agents, will

generally al so be present. The pharmaceuti cal

COMROSkdel 6N @foduler ispVRRT i9beMYicalSO TR ube tdTe kO & more
of oilin- water enulsions. The oily phase may be a
vediserte euity mayudie a¢vaniageows |inothaaridchilewsifor orora ready

m ol l, h as for exanmple liqujd paraffin or a

m SR Bint o YBY el For ABhce bithe SR gt gsies Surtace
Melyeddnest QorXaMR! Sne RABHEIet, O B i d RO IURESs SHERIN@S up the
gum acaci a or gumtragacanth, naturally-occurring
phisgthaitete supporh ase soptedeact; thaceddh nan dre pekedsumr This
parti al ters derived fromfatty acids and, hexitol ..
A PHBLes. 6 Akt AsGERth iRt o RBotEsTEjsoAn Lus relieving
condanadionOhe R QIUES 8ni®fto iaere ﬁk%drart'al esters with

et hyl ene oxi de such as pol yoxyet hyl ene sorbitan

nonool eate. The emul sions may al so contain sweetening,

flavo rlag and @reserva ive agents. Syrups and elixirs

may b e HiFa s EP%ttIﬂa(ie\ABBtféWn@VOaﬁéﬁ@%ms@léWe&% units may be
9l %L 5 Bikab1BTSARYE © les | & i
su%:if}ﬁse,aandg E%%/ a s%L o teaﬁﬁl%gadél%wgg%?arewﬁ%ug{r’ provided
pribseriv ag ipresent | meneathi sgffasiehtobf ahé dutvieh Guafeat of The annular
ph(grr, maceut i cal cqonpositions nay also be in the form of

a

Y .
L8 Py ey Bist dha guasla divesysiesysprhtagh ovenitlh fixed
| at e I o} rQc resusi ng.

e SRR, Pl SR Ol P BB SR iy an
agandls ofinble Sas@endifng: agend sanuM @hvBaystehgen
nmenti oned above. A sterile injectable preparation may
al so be a sterile injectable solution or suspension in
a fon- .C. P erally-acceptabl e dilyent . or .
S SPOLRF e S BRI b MR Sybhof HPadSigpcfrom discrete
DagageisT hen @R UNThe fan@Glar VéhabB I &F I seiabih Bhvd Substantially the
conbined with one or nore excipients to produce a
sisagleeinioud elitmetarwid ther@oeskarddive sgstgmdeBindiangular shape

upon th osf treagted . a he particul ar route of
OB By TSR oran &l e the annular
or@iveagtethstration to humans will generally contain

for exanple fromO dng to | Ong of active agent per Kg

of bodywei ght conbi ned with an appropriate and

canveni.ent amount of excipients, Dosage unit forns
wihe gféwf aPYT cHHRRATh uﬁ“eo.flxer?g GBe aBBRROBOM Ay df one
anRndsddi } pgr:edi . d pPecL{ .fo afl .
R 4 R R e
acmidteat,i obre tfixddirmaner wupbogenad atHey fixeat @ore fpport are
exanple fromO dng to I ng of active agent per Kg o
bﬁagaéﬁbht conbi ned with an appropriate and conveni ent
anount of excipients. Dosage unit forns for a

formul ati on conprising compound 2 will generally

c dlteaplanabapped sdrfage ©O tli@Cﬁﬂedl@@tef@upf)oﬁnarﬁptHeVplanar lower
i ngredient. However, it will be readily understood

t Kaffare @hythee apeelas sdriyet systamy mae bostheofamiee or different
agﬁ&gﬁaingredient adm ni stered in accordance with well
krown fedi cal practice in order to take account of the
nature and severity of the condition or di sease under
treatnent, any concurrent therapy, and of the age,

wei ght, genotype and sex of the patient receiving
treatnment. Generally, in therapeutic use, it is

envi saged that a conposition according to the

i nvention woul d be adm nistered so that a dose of the
HPPD i nhi bitor (or of an equival ent anount of a
pharmaceutically acceptable salt thereof) is received
which is generally in the range 0.00002 to 10

~ N A a NN L ) ]



bodywei ght daily given if necessary in divided doses.
More specifically, for a conposition conprising

W@ ourpousas 3. 22 or 2, in therapeutic use, it i SPCT/GB2007/003007
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envi saged that a conposition according to the
i nvention would be adm nistered so that a dose of the
HPPD i nhi bitor (or of an equigal ent anount of a
phar maceutically acceptable salt thereof) is received
ghsulﬁatgeﬂﬁﬁtafﬂays tayt be usatige Rro0aR phm]ar nop/geg/ saiaface of
01 to 100 ny/day. More speCIflcaIIy, onIbet
Oﬂ%flfiédlw ata@/p%@nd the ipjasgrglayesy Yt %Peoq the Pﬂﬁl\iﬁr drive
actlve agent per Kg of bodyweight daily given if
2R ary in divided doses. AUranges throughout this
speCIflcation are inclusive. For exanple fromO0.01 to
100 i ncludes the values 0.01 and 100. Interm ttent .
dbkiwryenf at HeasHPmrs jofHihpi plenay &pwer SaffﬁH%eraEb@u?I“@&Flr yrive

acc tabl sal t her eof) I b

2 plael TR Spfiae B uBe DFr L Bls? Subpoboqmprises
pﬁt H)e%'i‘fn hﬂﬁeﬁﬁﬂ %%rﬁn&fnga@'@ﬂaﬂbﬁt sfRthe an@ilat hivPERtem over
|nh|b|tor t her eof may be nonitored by standard

cthenfle:ad attenisgpporandAb| the drkilderhyran Iwwuépl @ppmcmt@r tihés only

ect of .the jnventiop there j ro
CRBSRPHY SHTch ook ST LHGC Ul BERE Pech R TLaE Mytoridl n the
?«?@é@h%ﬁét‘enﬁlet Quﬁﬁc@snirfrﬁke 2oRNRE reeelidthat i order to permit
ctive anpunt of a conpound sel ected fromthe group
cootatishi of tlod :anaolguodinide Bys@m arver 3h22f1md ®uter support via a
conposi tion as dgscrl bed above. ﬁn a sti furt

aBEer & PREar nhediRenSStRe | HPFSA de eail%t W&gerb%l may
t n f t SYIBhOWE these
- GBS T TN G 07 DL e el R
r gggfacsd.bl e for the devel opnent of dopam ne dependant
associ ative |learning disorders in said ani nal
conprising adm nistering to said aninmal a
PhAT ARG u

O GG en, B feBEEEE IR Bhanl v EORREHE of the annular
3d227/a Snterd @I theCPIAGS Iupﬁém s@ﬁ’adﬁﬁbtﬁ rthéeitkeabowter suppart is a
preferred enbodi nent of the invention said animal is a
h@mngénﬁgrlahwmnﬁm& irotion: patheqprndpp Ariygpiyateny over the
? Aré ent i nvention include conpounds of fornula I
( K& te'“fﬁ{f%m?ﬂf a | may be interchanged with conpound
1): (1) (Conpound 1)wherein; T is T Wierein: Gis C or
N wherein when Gis N then only one of E and R2 are )
piesere ,errtquémhyﬂrb@gerth@rplwr wer wydfieegerf Hre mpgnulgy drive

D and E t thrareCZCS K h_can n
osiEm 2006 Mind Sagtaniticy b & AlicBlpERE SR ER Comprise
b%egﬁﬁ% m@fer® .Y -SHRHIY | Bi@dobYhd3e; sxﬁfae‘és NBYa bearing material
additi®nally be carbonyl, oxygen or -N-R7- when D and

Eimrtbe ofefgéom twieene Ghe G3afdoph 6neyseREoniRYY orzs almhereramder to
R are.each .i nde fp%ndentlﬁ f.the thers ﬁ eOrlI gI +
4@6{&}}'[ r(ﬁﬁgﬂwo 1 Ib%?veh%ﬂs n veﬁy o 8 &y (o Suppor
h I carbonyl; or R2 and R4

Xl Qﬁggﬁ%rg@nn?langf bg:éln?é’@?étgﬂlxy y

t oget ene chain which can be
interrupted by oxygen and/or car bonyl and/or sulfur,
wi_ith the proviso that

t he oxy and sul fur, ato are
séﬂa@faﬁt sechyempodigpnt B‘h‘g %ﬁeﬂn@ﬁ elogresuprrtpge jof the. gnnular
4 r I '

S gy SR BhEBBar Yt sErfie o) 6 RO e Sprcht are
alpgRfind meRkialy), hal ogen, d-Ctal kyl sul f onyl oxy, am no,
Cl-Aalkylthio, G -G 2al kylsulfinyl, Cl-

C] 2al kyl sul fonyl, G -G 2hal oal kylthio, d-C

hal oal kyl sul finyl, G -C hal oal kyl sul fonyl, C-C

6al koxy- Cr C 6al kylthi o, G -C 6al koxy-C

1- C6al kyl sul fnyl, C -Ceal koxy-C - C6al kyl sul fonyl, C
-G 2al kenyl thi o, C3-Cl2al kenyl sul fnyl,

C3- G 2al kenyl sul fonyl , C3-



G 2al kynyl thi o, C3-C 2al kynyl sul finyl, C3-Gi
2al kynyl sul fonyl, G -C 4al koxycarbonyl -G - Qal kyl t hi o,

w@reogottmBikoxycar bonyl - G - C 4al kyl sul finyl, G -ECT/GB2007/003007
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4al koxycar bonyl - G - Qal kyl sul fonyl, (G -C 4al koxy)

2P(0 O, Cr C4dal kyl-(C r C4al koxy)P(O O, HGi -

Cdal koxy) P(O O Ro vRo sN, Ro39Ro40NNH,

RO41R042NC(O) O, RO43R044NC(O) NH-, -

CliBadik yd1gen ovy | axlyodigen€) diay kﬂmylpdmdromWen(ysur%eOof the
sal kynyl car bonyl oxy, C3- Cé6cycl oal kyl car bonyl oxy

chogilafr kfimwsaét@rrba%wns%b%ﬂﬁgtmétemlyl ul%abkﬁénﬂle planar

Sl e RS oD e B L B BB OIfhop o e

62d Kyph Suhdreny in ke RyntaNthe plfanﬁf)uﬁpefsstﬂﬁ&fw&ﬁ/ the fixed outer
phenyl t hi o, phenyl sul finyl, phenyl sul f onyl

pwemanrg unfcmdyr émmmlbn@tra;apgwff mﬁm@lar Wéh‘fzeoymw gyer the

yl C _6al koxy n.the Qyps can in

RO Sl P BlETo Rt RAERE S D gen
n| tro, cyano, Cl-C4alkyl, - C4hal oal kyl, G -C 4al koxy
and/ or Q (hal oal koxy, or R0O36 is a group HetO07-thio,
Hent ames sidhi rpibodHeens - eullyf trey plandctloper (TOf@eopf Hae ognnular
Fé 4&& mher I n. Het o7 t B, Het 9, Hetoio and

pgepyaem & er%gﬁéﬁd tly of the others a five- to
t enmenber ed nonocyclic or annellated bicyclic ring
system whi ch may be aronmatic or partially saturated
abhd an’n’wtlmm ril eirnative embodomdntyeidy ghatpdasarseppt sufdaeonf the
ni_t roge n and sul fu and each, rin
CHEaT ARieB  SIRIOE CREIPHA B/ BAGHE and AP oS planar

I Iy I
baP B SR s R o ey POy S 2P %@f&éﬁﬁ i @hegion
6alhcox Vit il ude Gbﬂﬂaoal Kox ] arf@r - 16 woel klydfadm (m,f Die- aﬁlular drive
al kyl sulf nyl, G -C 6al kyl sul fonyl, di(
A8YRgm) amoa%%rurq BRYINIL ERLEEon -BaBeK Py A rsiéw%ayscs@@nover the
c , nts on the
nylt§ rgggoeu?]é}a%@%%h 9%’ah£’ BW(IE Q3 altrgt%a?#%s%;’r Eé@t her than
hal ogen; Ro37, R038, Ro039 Ro4o Ro4i, Ro42, Rqg43, Ro44
and RO 7 are each independently of the ot hers hydrogen
ofn @ne Gueh|gayhodimenRogHyaiie MOBE tppRL HETacs Of-?é@aﬁéﬁé outer
Ro toget her 0 Ro42 t oget her or Ro43 and R044
t%‘é%[%(%gls §ear?rb%§1rag i'di'no, pi peridino, norpholino or
t hi onor phol i no, which can be nonoor poly-substituted
by methyl groups; or T is T2 wherein R3 is hydrogen,
Cﬁ“he;ztmakmg majerial anay bgm(yqsent@mea@cgb@r@bpm a coating or layer
or .benz

BB et praos Dot 1GVE Suttabt i anaar rive

oﬁyﬁ@ﬁleéﬂd'f@ﬁ t@u@ér@ﬁﬁﬂ%@ of freGebad @@tk Wupport. Alternatively,
koxy, C 6hal oal koxy, hal ogen, cyano hydr oxy

athﬂ cbreanmgr m;ateR%zﬂ nsyhyer pgisant CdlLeCﬂtaItktyI lowkrCsurface of the
4hal oal

Kk ¢l oal k C3- C4a| ke
aF‘W f %%V%%w “Beipe as f 5961y Bl fm‘i‘gﬂwhe upper

R e
haI ogen, cyano, hydroxy and/or nitro; R36 is hydroxy,

M+, wherein % an al kali. netal cation or anmoniu
c%amle%af oegéﬁabed @,ﬁfdP&;fFl%@H%WP@%Qe aHrxe, seehcas bronze;

ST s P R 0 7o, 6 A s

halaakd kel ok phse dGEtaingalskaxel; dn@&ﬁl kiyleti ads .
G - Ceal koxy-d-Qal kyl sul fi nyl, d-C 6al koxy-d-

Cal kyl sul fonyl, C3-Cl2al kenyl t hi o,

C3- G 2al kenyl suI fnyl, C3-G 2al kenyl sul fonyl, C3-

Cil2al kynyl t hi o, C3- C12al kynyl sul f nyl, C3- C|

2al kynyl sul fonyl, C]-C4al koxycar bonyl -C - C4al kyl t hi o,
Ci - C4al koxycar bonyl - C 1- C4al kyl sul fi nyl,

Cl- C4al koxycar bonyl - C 1- C4al kyl sul fonyl, (d-C

4a| koxy) 2P(O) O d- C 4al kyl - (d- C 4a| koxy) P(O) O H(C1-

™ A N N N A ~ A A PN AR IAN 7~\ 7~



Cl2al kyl t hi ocar banoyl , wherein the al kyl, al kenyl and
al kynyl groups can be substituted by hal ogen,

w@eo8BaisBDXY, C - C6al kylthio, G -Ceal kyl sul f nyPCF/aB2@7/003007
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al kyl sul fonyl or by cyano; or R36 is phenoxy,

phenyl t hi o, phenyl sul finyl, phenyl sul fonyl,
phenyl sul f onyl am no, phenyl s f onyl oxy, benzoyl oxy or
benzoyl - Cr C al koxy, it being possible for the phenyl
gPrﬁfpgahln, the Meapngemgigsils thavede stasicocoefficdenti pdrigtion of

l.pge nit L9 d-C 4al k
L8 Ty S Y D oRngiveR) ey Paferill P2 &Y owep sueh
Hed 6: 1400, 10Kt Snidih fpi¥leratbiot @16 fl(%’é!ll sudal aQO((@@ 6} %wer
Het p-N(R47); vvhereln Het 7, Het8, Hetg, Het10 and
pfaarexagzpdh (. ﬁaelprelnwenx slychoas OHE ot hever,®.8i 0e007t500r lower
t ennmenber ed nonocyclic or annellated bicyclic ring
system whi ch may be aronatic or partially saturated
aPEL BRI § OtePbdarid © Materifs ﬁabstaeapnﬁﬁﬁn@oe%ﬁb%& o4 1B of
ni trogen, oxygen and sulfur, and each ring system nmay
coOrd ar howet, smnheat Ba2b bmdowxygmmratpmaﬁerabﬂd’ B ombower, such

tha ul fur atons, _ an rlng systemit eIf can
& Dbl er dives HgPStPref@s%ﬁwﬁ 1 o1 Igvehaneh 1y P; V7. er lower,
I thio, G -
cearf‘ég“?“splﬁq ﬁ?fb"f‘lﬁa’&*" ydljggl ?ghﬁkf?& di (G -C
4al kyI ) am nosul f onyl , d| (Gi - C 4al kyl ) am no, hal ogen,
¥ano nitro or by phenyl and the substjtuents on_the
n

Y athsnbeasingmapistals baye | gatie ﬁ@e%ﬁc‘ée@ft plefrigtipmand a
4
ar e&glg% h“ﬁ%‘éi?ﬁ flﬁ%%on I%h# ‘h ‘%hlgfé ?158 r o%%sn rbqe gZ@y 0.01

6at kasls; for eRdmptnd. (RB’% 6@9@%!"%0@;@36@6@ B%GED@EUB@ most
or Rn and R42 to? ether or R43 and R44 together are
q

pBtiefenably AeD035i petassi ag- hBP19s1lesfo or t hi onor phol i no,

whi ch can b e nonoor poly-substituted by nethyl

groups; or Tis T3 wherein R4 is C-C 4alkyl, d-C

4npé Qaarar! surfite MYE RalubYlcafid/Brdage$ lé)l?sﬁﬂlﬁblhéﬁjted/ ungreased
C3-Cocycloalkyl; Z0 I is a chemcal bond, S,

Sopordsgr to @@@vemapwopmtmg@affmerxﬂ @fzmtitognl ene V\/m ch

can be substituted by the follow ng substituents:

hal ogen, hydroxy, d-C 6al koxy, C2-C6al kenyl,
CPr&aakkynWeari fﬁ@@éfﬁh?athgb’ hav&ls s%"ﬂ i&l@f%réﬁcg between the
6al koxy, d-C al koxy-d- Ceal koxy- d- Qal koxy,

(@rr;me'para;atl) sttic, cOeffiGendskwif - $ribsont ist guteferable, because a

béV] @jq &%Q]%%Xé/rﬁﬁ@ﬁw§yl %]%Iél?fég&t})‘len i fl;ﬁz%veen the static and

swhdayl or phenylsul fonyl, | t be| ng possible
for the phenyl and benzyl-containing groups in turn to
b e substituted by one or nore G -C 6al kyl, CI1-

hal oal kyl , d-C 6al kox d- C 6hal oal koxy, hal ogen,
Aﬁéhelwg%%&sﬁf%a?l dhawyui'or@a@vgw@e 1§ Pregsgt jon ﬁasnewfaces of

[ e n 0

(e P 85 TRt oo Bingd BEBRCI or SN HURS, B CHBs sty of
Ehaddeat ogburrGig, Gng@drki@u}ﬁr tArdughafgrasdk M}hcdiﬂh@@ﬁfhe surfaces
cyano, hydroxy and/or nitro groups, or R50 is

. e g3l anaratocplanag beariag RpgM.or G - C

6al kyl -substi tuted C3-C6cycl oal kyl, 3- oxetanyl or

C -C 6al kyl -substituted 3-oxetanyl; or T is T4wherein
Re4%hdse Chrfdtamkids, wHer{oha ol e | l%r@&\)é@xl Qakfete Bf the
hal o- substi tuted C3-C6cycl oal kyl ; and their
pﬂtﬁmutmcémvecaystyma@néptthabpbm@al tllmqerl sunf&a:es odnthe fixed outer
enantioners. The co SO ingc

CREBOH! TEn i p e AT Dats S ECa0maYy (i RBF HinFs Ruitable
am nes, al kali netal and al kaline earth netal bases or
guat er nary ammoni um bases. Anong the al kali netal and

al kaline earth netal hydroxides as salt forners,

speci al nention should be made of the hydroxi des of
l'ithium sodium potassium magnesium and cal ci um but
especially the hydroxi des of sodi um and potassi um



Exanpl es of am nes suitable for amoni um salt
formation include ammonia as well as primary,

waeewsntmsy and tertiary Q (sal kyl am nes, PCT/GB2007/003007
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C - C4hydr oxyal kyl am nes and C2- C4al koxyal kyl am nes,

for exanple nmethylam ne, ethylam ne, n-propylam ne,

i sopropyl am ne, the four buty) am ne isoners,

n- anyl am ne, isoanyl am ne, hexyl am ne, heptyl am ne,
ogfayéraal. NeEqudty,| anithese dedyoldamiens, vwhene adﬁcylllao:ﬁ mlee; planar
hexadecyl am ne, heptadecyl am ne, oct ag}e yl am

Wi serfpeafitnEie mtﬂyr idsbys 6psiERhRAL/OT not 2 “of the planar
Ei’ﬁ% g Ixffyl‘géel rgfnﬁlam négyétﬂgﬂ3§:|4gg{)ﬁers not a bearing material, the

adecy adecyl am ne,
et&bii y lsariate met byl di@pbweamuﬁtableemwmdt y [Fami example, the
hexyl heptyl am ne, hexyl octyl am ne, di nethyl am ne,
disetfhge araynes sigel pr p?aélﬁiﬁﬁsaﬁﬁeﬁ]e di i sopropyl ani ne, din-
butyl am ne, di-n-anylam ne, diisoanylam ne,
di hexyl am ne, di heptyl am ne, dioctyl am ne,
etrnanMAhN rive- Hfsefanal@pullging sogr ommoi antiether directly.
N, N- di et hanol am ne, N-ethyl propanol am n
I\I-Itoumel embadohenti rtbe muuyaradrwe smrmtfm&/buédmﬁ Ay contact

die Eent ﬁ'ﬁ}é aéldgl'l)ﬁ njga&?dh@x(ét?\%/ Fm%t g}:n%ﬁrte%{w - EofPfonal physical

prc@ﬁﬂécﬁ@ﬁsd'f@fn RAeacHifig "Bt hyilldikneo 4 r fRinAvtial Bémponent may
tri-n-propylamne, tFiisopropylamn ne,

t suttablyuteyigedi.ne, trii sobutyl am ne,

tri-sec-butylam ne, tri-n-anylam ne, mnethoxyethyl am ne

and et hoxyet hyl am ne; heterocyclic am nes, for exanple

pw1'té¥ngﬁvel u'tﬂ@'dnl?ﬁl y §1q%“ 2@!e&rﬂ@maﬂﬁﬁ’§@kﬁd"@u1ldmg to rotate
eridine; pyrroli ol i ne ui nucl i di ne and

az)ﬂmnna;t potiatesr yover yﬂoarmdnvsct fmeamarrplne emd | $undis, alternative

nmet hox anlllnes et hoxyani | i nes,

pSrafiRIE R s they ey 8n dgivans Hiiem @8@8}2@% may be attached
n%H&ﬁ"Qé’t:lfm o gﬁjﬁngm e 30 ePCrpARARE! IMEHuilily may be
especrally ftri m’'ne, i sopropylam ne and

dldoﬁﬁ@cft@@yﬂoamdlﬁppae@aﬂﬁee tdfetteo apouladsirdve fsystent aid one or

wherein T is T1 are preferably in enolised forns

t eoteopthen EOmAPNANtst o AlYentiona] &pans dppdEaching a bRfialn to a
enol | [ f Ic and Id wherein M
3"%@5‘0‘)“ Jgﬁogén&erﬁwpgﬁblgfbea%&gmm umion. (la)

(Ib) (lc) (1d) Since conpounds of formula I may also

contain asymmetric carbon atons, for 10 exanple in the
cdde ainuliedeize Fyateat omyche apy @gltpghle $hz@ iR VAW A the bu11d1ng

st er eoi > $Q. Lng d d [

S tlr ERee A DRl ThER: SR el Suftf B £ i 1ocated
deghdceth $hd UGE&ITR. thETMIdRE Ballal fém@x@mpppm@&heﬁ 0.5m from
formula | retain their action as HPPD inhibitors in

artheeldge dSubh tuéklisg bhse, hw@ asolep® tinals Ontay fisan dhe erag of the

out accordance with er i ment al neth d
qun%d P35er ei |%m? ‘?néblfgl r drive ffem has a

thanéﬂiQSéf ﬁylglenzgl;i;ﬁéylsucﬁyz{s' gy & n’ﬂﬁ%ereo I Ybo®@ 20IR0 about

especi a 2-1soni coti noyl and 2-nicoti noyl
delﬁrm{atlves the substitution pattern of those groups
being freely sel ectable provided that the conpounds of
formula | retain their action as HPPD inhibitors in
anynal Ak P d
oHE RGP geiP 1885 SEHapt, STRGPLEE U SPhtlafitifie ring an
WheeedMNore ﬁrﬁe&héammﬂﬁ’nﬁnmagtﬂhy dréteecihgd from

nmethine, C(Ra 1) or N(OP; (wherein preferably at

| east one of Al or A2 is nethine pis 0 or 1; Ral is

hydr ogen, d-C 6al kyl, hydroxy, G -C6al koxy, C -C

hal oal koxy, C3-C6al kenyl oxy, C3-C6hal oal kenyl oxy,

C3- Cobal kynyl oxy, G -C4al kyl carbonyl oxy,

C - C4al kyl sul fonyl oxy, tosyloxy, C -C4alkylthio, C

- C4al kyl sul fnyl, G -C 4al kyl sul fonyl, G -C4al kyl am no,

di- G- C4a| kyI am no, C] C4a| koxycar bonyl

~ o - o o R 1 o



bei ng bonded to the carbon atom of the substituent Al
directly or by way of a G- C4al kylene, -CH=CH, -C

W@20080CH30D- , - CH2ZN( G - C4al kyl ) -, -CH2S-, - CH2BOF/GBR007/003007
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CH2S2- group, and the ring system may contai n not

nore than two oxygen atonms and not nore than two

sul fur atons, and the ring sgydtemcan itself be nono-,
di- or trisubstituted by G -C6al kyl, (] -C6hal oal kyl,
C?Eh@afatt leank | drlm 0stns o2k dey bitaded GBathiy aynylar drive ring.

%1 L o l k oir @Ch%ﬁ{% B%}a}g éi%lﬁ%ocg qz{a‘o{%ga@e with the
C%n@ﬁﬁ'di’ﬁ}éq‘idgh't@,tu@ 110‘367l W'eh@h%l’ng with teeth on the drive
C3- C6l1 | al oal kenyl t hi o, a kynyl T hro,

Oiing€dal koxy- Ci - C 2al kyl t h| o, G -C4al kyl car bonyl -

C - C2al kyl t hi o, G -C4al koxycar bonyl -G - C 2al kyl t hi o,

cyano-Ci - C 4al kyl thio, Cl1- C6al kyl sulf nyl,

Grn&ehad L4l &M{fé WhdanB8}hay He- &gahhi’ib%”rﬁ@dﬂél forQunﬁng the ring.

hal oal kyl sul f onyl , am nosul

Cf‘of:kadamplamth@sdrweo mydans dm@ ¢ beC sekdcked Jfaomndsadaf omgthiators,
am no, haI ano, nitra,

(G-, Cdal k enyl .
a&%‘)‘rér( e{erﬁf@%m)%% ears thd; V%&é%(%/ 15 ge@foﬁ%ﬂgﬁwm%&nd grip

sto be substituted on the phenyl
ri ng¥gm&fhn@§ %ﬁg{}l Cr C3hal oal kyl, G -C 3al koxy,
C] - C3hal oal koxy, hal ogen, cyano or by nitro, and

substituents on the nitrogen atomin the heterocyclic
r Writpnakineast déHatoRnA ety dhescomapdie mechaucgl e plectrical and

r X n
%ﬁl I<1§I é’?}d Lgépcgal %{%ﬁé Celngmcg}ri\lh %ﬁ% {ﬁlgyi/l?}dy}ﬁ%ne cﬁuﬂlc and
@ta@rmsn@ﬁwscr@wv peky; slddedinf WatdsdigwhiakRgen
and/or by X8, the unsaturated bonds of the chain not

bei ng bonded directly to the substituent X5; Xis

[ 0X Coal ko C3- 06(: aI kyI
ohtkoky oF. KRH E8nor 1 SRl AR el besage they
6@1'16@th’1eQfelﬁ]erﬁ%@nlfdﬂestﬁk%wma@lxdth& drSeONYaR) . e.g. gearboxes,
-0(CO -(CO -0(CO -N(Gi - C4al kyl )-O', “O'N(Cr
Owalid&yiS) in, parfﬁxcalarstwefuln\yhell thd beilging tosl@mr@cedos heavy.
4al kyl)-, -N(Cr C4al koxy) SO2-, -N(C, - C 4al kyl )S@-,
-N( G - C2al koxy- Ci - C2al kyl ) SO2- or -N(C r C4al kyl) -
REO ohe dhyisdaaRm:, Me SARNAYlrive system comprises an annular drive
G - C4al kyl t hi o- C1- C4car bonyl, G- C4al kyl'sul fnyl -G -
Cdogramongig oCinaZddirept sotufatorg| fo€ tdrmdig dhd dnipie, r1ng
Q Qal koxycar bonyl, C - C4al kyl carbonyl, phenyl carbonyl
or phenyl, it being possible for the phenyl groups in

t a )
S, AL o oo g i o
C‘iwd)%l noxy dateo rigtyatits- fo’i‘atdmir@'rﬂrrmdrwe ring, such as four or

-Cl - Aal kyl am no, Cl- C4al kyl-S-, G -Cal kyl-SO, Cr
om@m lms@z a@ateasakwefswlzosvo QICARAT ARGAT - gctuagors, for

’{% | oa k f?ng!(qo)l%gra é%ﬁ%i%{ kSI(?-nS??ﬁ fﬂﬂ)odgnent the annular

Cdﬁbk}@ysﬁ&@)c&kﬂ(@lse@%i kmht)lar hialvegging Mmd twedty by more linear
cyano; Ra7 is C Cdalk % Ra2 i s hydrogen, G -C6al kyl,

qieteatoss dar kyrningtheadi ke wing. @Q:hcemwsaww| or yofpl linear

SRk, i Rappip i Bn bR bF Mie BlisAP B8R e et by

trimethylsilyl, hydroxy, G -C2al koxy,

G - C2al koxycar bonyl or by phenyl, C3-C6all enyl,
Brafeapbdy othekhiheartrtuaterthsane equadly gacabcycl oal kyl ,
C - Coal koxy, C3-Co6al kenyl oxy, C3-C6al kynyl oxy,

C - Cohal oal koxy, C3-C6hal oal kenyl oxy, cyano-C -
C4al koxy, G -C4al koxy-C! - C4al koxy, C -C4al kylthio-G -C
4al koxy, G -C4al kyl sul fnyl - G - C4al koxy,

C - Aal kyl sul fonyl - G - C 4al koxy,

G - C4al koxycar bonyl - G - C 4al koxy, G - Ceal kyl thio,
G - Coal kyl sul fyl, G -C 6al kyl sul fonyl,

CI C6ha| oaI kyI t h| 0, Ci - C6hal oal kyl sul finyl, G -C



C4al kyl, N(C, -C 4al kylj-SO C, -C 4al kyl,
N(C - C4al kyl ) - SO2- G - C4al kyl , cyano, carbanoyl,

w@eegHaisBOxycar bonyl , fornyl, hal ogen, rhodanoPCEHGBR®;/003007
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hydr oxy-C - C 4al kyl , Ci - C4al koxy- G - C 4al kyl ,

G -C4al kyl -S-C -C 4al kyl, G -C4al kyl -SO- Gi -C 4al kyl, C
CA4al kyl - SC2- G - HA4al kyl, cyangiC - C 4al kyl

Ci - Coal kyl car bonyl oxy-Ci - C 4al kyl, G -

Caatteompyabalrive Gieals datatyptl, ondy -auitside the drive ring, or there
4al koxycar bonyl oxy-Gi - C 4al kyl,, . .

et SRRoTere dpsayed gl sksitie dhe drivecsifia ot there may be
%fi%%d’n@ﬁﬁhate@b&ﬂ%ﬁ?ﬂé aflh e Gle SHalkde ri %.(0 -

C4al kyl') am no- G - C4al kyl, Cl-Cl2al kyl t hi ocarbonyl -G -C
4al kyl or fornyl-GC -C 4alkyl, or Ra2 is a five- to

ten- menbered nongcyclic _or annellated bicyclic rin .
sﬁgpa?nem%iﬁmﬁaw © 4re e aeﬁua&gﬁﬁpa@ﬁeg Q@ jnsidgdhe drive
apg,may contain from1l to 4 hetero atons selected from
nltgbgen, oxygen and sul fur, the ring system being

bonded to the pyridine ring by way of a G -C4al kyl ene,
-CHCH , -CsC, -CH2O, -CH2N(C - C4al kyl ) -, -CH2SO

ofn -aradiepnatiye pFnbetHmeshciiers riyesligedim aryatepnilacsfed only

n rg .t oxygen atons and not npre than two
Sl Getdiae L. DRV
di

ur  atons, the ring systemitself can be nono-,
i- or tri-substituted by G -C6al kyl, d-C 6hal oal kyl,
C3- Coal kenyl , C3- C6hal oal kenyl , C3- Cé6al kynyl , C3- o
Chhal P ey A emigydicwar Kbsap, ater iRatoasiveiars located both inside

C3- Coal kenyl oxy. C3- C6alkynyl.ox a

i AR AR RS v Fineoa et TECES b, Frtgatprs may be
Cord+ahied aalpkRBy kiitH One 6Be8iabkitMHiAHi6cated outside the ring and
d- Csal koxyal kyl t hi o, C3-Cbacetyl al kyl thi o, C3-

Clwl kibry baittgortyd aprgbpending Grcatimmyingiskel Wl ting o,

G - Coal kyl sul finyl, C -C6- hal oal kyl sulfinyl, d-C

al kyl sul fonyl, d-C 6hal oal kyl sul fonyl, am nosul f onyl,
Chrdréaloty| a8 nass A@niors th CHci-dairkarle) AMMaasilel ®M¥dch other;
di (d-C 4al kyl )am no, hal ogen, cyano, nitro, phenyl
amatreprbfer biglyztplet fnenr dadtuizeinin pestsipbireafeoangihd repch ahalt the
benzylthio in turn to,. be substituted, on the phenyl, ..

r %gtﬁ{%e@f@;é? Ry the @ireetdinn | ofpaing e desun [yg s additive but
a : - poe I r : :
ST E TR G et R RaTTh dEEnClond, Dld e, BiSetion f tming
r thegdrave rivighsrcanbalied aliogenhe othdRadiztus ot lie the pajr. - X

-X3 or the group -X -Xi-X3; wherein X2 is a G-C
al kyl ene, C3-C6al kenyl ene or C3-C6al kynyl ene chain

' bg. .. - -S ' e oge :
DG BT 0o RS HR o 2Bt Brainy
bordedldinpanhy Ybetrotdthblesinbat idegntl XdHioX4 byssebyakerexents, or
d- C 6al koxy, C3-Co6ecycl oal kyl oxy, G -Cb6al koxy-C -C
eedminypusti-- Coal koxy- G - C 6al koxy- G - C 6al koxy or
G - C2al kyl sul fonyl oxy; Xi is oxygen, -O(CO-, -(COO,
-0(CO O, -NCG-CHAalkyl)-O, -ONG -C4al kyl)-, thio,

SH bAY lemisodimeny, the- PN GirivéAabikitl is indeMed; &nd comprises a
4al kyl ) SO2-, -N(G - C2al koxy-d- C2al kyl') SC2- or - N(d-
AdtR tyd;annuéarddwealriegeam%ai seieplendemd maye dtige gngans for

a, G : C8al kyl . C3-Cbal kenyl or C3- I | grou .
WHTBITE Shafiore i, Bt ot Ay le Hlrghiinge single
sghetiidn e Th Sne'GhPeSimentY HeO3pste@TuPBer tOMIPHses Beb&RY set of
cyano, nercapto, carbanoyl, - C6al koxy, C’-

Conéd koxyoar drdve Imea@?; G6tickepydsiteGlir@bimal tatheefiydt, set of drive

C2- Coal kynyl , - C6hal oal kynyl ,, - Cbeycl oal kyl ,
EeaUG B it B b%ll%@gfa%%?éﬁyp,%@?— ’éa%thnf%ré%w-

C3- Cbal kynyl oxy, C -C6hal oal koxy, C3-C6hal oal kenyl oxy,
cyano-Ci - C 6al koxy, G -C al koxy-d- Qal koxy, G -

C6al koxy- G - Coal koxy-C ]-C al koxy, C -C6al kylthio-C

-C al koxy, G -GC6al kyl sul fnyl-d - C6al koxy, G -C

al kyl sul fonyl -d-C al koxy, d-C

al koxycar bonyl - G - Ceal koxy, Cl- C6al koxycarbonyl, G -C

~ o~



X3 and X7 are each independently of the other phenyl
whi ch can be substituted one or nore tines by

w@e08aUByd , C! - C6hal oal kyl , d-C 6al koxy, d-C PCT/GB2007/003007
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6hal oal koxy, hal ogen, cyano, hydroxy and/or nitro; or

X3 and X7 are each independently of the other

C3- C6eycl oal kyl, d-C 6al koxyq2or Cl-

C6al kyl - substituted C3-Cé6cycl oal kyl, 3-oxetanyl or

C - C 6al kyl -substituted 3-oxetanyl; or X3 and X7 are

each i ndependent|y of iahe ot her a flve- to

t &R PRBEr YR HY&YBRY besHsHRHePT SO Wyclic ring
system whi ch may be aronatic or saturated or partially
saturated and may contain from1l to 4 hetero atons

s®l eat ethodiment,t thegeis a gipderoatidusul fnnylat deiveingg. In an
system bei ng bonded to the substituent X1 or X5
dRiemariy e ymbgdimgept ofhe aralarcdev g yieh s, mede epapk BHY (O gnore

LA, 5 I B AL Sy e e o o

- §08-dd mofaldiydreRendin Yirefaablyerahor rftge shisdrets amiys, such as
contain not nore than two oxygen atoms and not nore

t faentywer sireudiserebamnitanfion peamplegthistyt ainmosn disarsts units,
cFudlagrant g RO HsERR Thip, & BaSpR A discrete units.

C2- Coal kynyl , C2-C6hal oal kynyl G - C 6al koxy, hydr oxy,

G - C6hal oal koxy, C3- C al kenyl oxy, C3-C6al kynyl ox%/
m¥leapthy adndaéadrkyd ringois deeQMaIOéallmyﬂemumts these may or

?F&nﬂ?ﬁl’*ﬁé] lact:trcuﬁa%h F{SSQ%(F@%A( ﬁfﬁ)é c}he anhular (ﬁlve ring units are

%b@%%&b@ld%kttﬂboﬁx&l -daté KQF &@rm 'tl?dtkﬁﬂet Bh®ular drive
- cyanoal kyl thi o, d-C al kyl'sul finyl,

Csymbmaﬂslqy)ttaadfvng/la pl&hatﬁ%pﬂahyﬂ belarﬁng]yysteml -
C6hal oal kyl sul fonyl, am nosul f onyl,
G - C2al kyl am nosul fonyl , di (d-C 2al kyl ) -
amL o nyl [y 0
nmh?oﬁégphZ% ma dlfi grsy%eﬁgelﬁzg%%ﬁcgﬁ |th;Pl ﬂkﬁ?ﬁg %f(:))st?:&blolé more
f dtscpétenuhnanldlapehz yddviantageous umntha e aHobst fomutredreomeady
the phenyl ing byC - C3al kyl, Cl-C3hal oal kyl,

REBATRERY of (fheCHRaYIA %5@ ripg| BydhS eXpahottyrlopier surface
n he gu [ t b
thé&ﬁﬂ?%‘?%%r‘ynd PR ABRATE, YOE AEPOIRE' A wp the
hygfi@gerrive rifg Gaé ladhpted su%hahtoezldhyban bR £8aldkemy I This then
C2- Cohal oal kenyl , C2- Coal kynty C2- Cohal oaI kynyl
csn@@@wheaadment@iw@@éﬁ REsEs | Tocpe aBIeaT Al x@ws Gelieving the

T e e

d- Cehal oal kyl sul fonyl, d-C 6al kyl am no,

di - C2- Ceal kyl am no, C - C6al kyl am nosul f onyl ,
dThezar@aléM(ylha’m 1og mnﬂoﬁyed omm@nwppqafh@mw %mh) be made up of
phenylsulf| enox

h
DBea145 Bort Mgk, Ty Ao s B M BTIAG bty il dnd fixed
Ooﬁﬁalrkéﬂppog 163086108, kilth - Quﬁﬁinkﬁi’fﬁg being rotatable over the

C - C3hal oal koxy, hal ogen, cyano or by nitro, or Ra3 is
r\*(X@11 et kyppors: MayDelatdyitled bi(Be-Geadkpd) bSDingCarranged

4glptgglénrlflg( %@@malﬁéuéﬁ%ﬁﬁg %yecré?(g%)l{zyl %ot cl)earmgs may be

g

6ak Kytty by droesypot Beatitgk kexgy., fotly GEbalromokepyi bearmgs The
C3- Coal kenyl oxy, C3-C6hal oal k%nyl oxy C3- Coal ky {1 >%
CPOEAB A Ea rBany hove , 20 - TARPIS | eombingiiopxpf sliding/bearing
tosyl oxy, G -C4al kylthio, G -C4al kylsulfinyl, d-C

4al kyl sul fonyl, Ci1-C4al kyl am no, di- Cl-C4al kyI am no,

d- C 4al koxycar bonyl, G -C4hal oal kyl, fornyl, cyano,

hal ogen, phenyl or phenoxy, it being possible for

phenyl in turn to be substituted by G -C3al kyl, Cl1-

C3ha| oaI kyI Ci - C3al koxy, CI C 3hal oal koxy, hal ogen,

o o o -, o ~ - .



G - C4al kyl car bonyl - G - C2al kyl t hi o,
C - 4al koxycar bonyl -G - C2al kyl t hi o, cyano-G -

w@RiokpisBd o, Ci - Ceal kyl sul fnyl, GCi - C6hal oal kyl Bti/GBR107/003007
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G - Cbal kyl sul fonyl, C,- C6hal oal kyl sul fonyl,

am nosul fonyl, G -C2al kyl am nosul fonyl, di (G -

C2al kyl ) am nosul fonyl, di (C] 1§ 4al kyl )am no, hal ogen
cyano, nitro, phenyl and/or by benzylthio, it being

POGFAEYsE i QecHiRAYe vl thesEilet disoudsion uf Bhé Suibgble materials
substituted on thephenyl ring by C -C3a

| kyl
CforC3hal planry | surfices; 3kark 6x§mply -ctlrmﬁ%aﬁﬁ‘iy surface with a
hq%ggen,_&gﬁnofor by nitro, and substituents on the
nPEPBEENS St oM T 1% he heterocyclic ring are other than
hal ogen; Ra5 is hydrogen, d-C 6al kyl, G -C6hal oal kyl,
C2- Coal kenyl , C2- Cohal oal kenyl, C - C6al kynyl, )
CTheshuisofdk yirey nn@dar dsesiec tingl 4ad/or the Onélal iymxsh,e fixgsl outer
6hal oal koxy,, C - Cba |'thi o, d-C.6al kyl sul fnyl,
CPORSSAT KPR ARy I OB a, A 1R o Pe. ey, for example
gg{%y P@l iﬁﬁl&ﬁé’ﬂcﬁen be GefechhiplrRmh l‘r)é%fa‘ﬁ%ﬁ%)”squ@e' @nd circular

am no, di-C2-Co6al kyl am no, C

Celadgeg| am nosul fonyl , di - C2- C6al kyl am nosul f onyl ,

phenyl, phenylthio, phenylsulfinyl, phenylsulfonyl or
phenoxy, it being possible for phenyl in turn to be

S ti - ' ] 3 i
AR ok & o CEy SoFIAL MMl B PBTUIEY IS for the fixed
obufdaSsupporiNpiyl bedadlkyte) - ppCopri@ady kinl yiewN©OE€ the weight and

STy T, Ao B s o
A3y e Py Bt gl e G baikbg: ©
phar maceutical |l y acceptabl e

sal t s/ N-oxi des/i soners/enantioners of those conpounds.
TREe abri}lingr SURSTESp RN (F@MBFISeh ON&DOY eMOGH P that are

50T R e A EIOLP 5 WRLGESEGe ) sien

NtRUYdiBEe GRUY Ibe bRoidUEN!, @hilserthe batintlar Arls@Xystem may
al kenyl and al kynyl radicals are derived fromthe

nmepmipoisedord loy| moaeli peations Thet aidvengnd dhat shadyhgar at least a

5B B R A, e e AL e, e

NHRUEREY strh&APAI @t Her SSBPAYI@ MeMs T ﬁra@éfbﬁﬁfi% load from the
Al koxycar bonyl is, for exanple, nethoxycarbonyTl,

estatboyeryr portydys tr treoxpreatbe ppttionsopr opoxycar bonyl ,

n- but oxycar bonyl , i sobutoxycarbonyl,

sec- but oxycarbonyl or tert-butoxycarbonyl; preferably
”%hﬂ‘?&%fi@‘i(?&ﬁmého@lrd 64 PAEALBPRY | the HALOSMe I Sortions such that
generally uorine, chlorine, brom ne or iodine. The
saifeni shalmoveahle pbrihadsogen movedn]thisctdaosesnirobatiithenf the
meani ngs, such as hal oal kyl or hal ophenyl. Hal oal kyl
gP8UBYEhavi ng a chain length of from1 to 6 carbon

atons are, for exanple, fluoronethyl, difluoronethyl,
trifluoronmethyl, chloronethyl, dichloronethyl,

t Mhehétarioniyhybrti@a? n2at, r fdrl exanostenydear 18G%uor ardtey| such as
2-fluoroethyl, 2-chloroethyl, 2- f]uoroprop-2-yl, e
p&Atapr wertsetengl 2590 pr angrefr e bwlding I’W%Eﬁb?"é‘é{l Hpe building
2.2, 3. 3- tetrafl upro a : - t.rdi chloro ;
bt SRRy S RBef e Byl IS BL Mdtonery the
P& dvledBIO pBridey mayd foenystandsld, dekiy 0% Js0URS 6RMhdSuilding
nmono- or poly-unsaturated, so that al kyl, alkenyl and
alwejgiyt, ecpanpeutimie B§%ne or nore double or triple

bonds are al so included. Al kenyl is, for exanple,

vinyl, allyl, isobuten-3-yl, CH2=CH CH2- CH=CH-,

CH2=CHCH2- CH2-CH=CH or CH3-CH=CH CH 2-CH=CH. A
preferred al kynyl is, for exanple, propargyl, and a
preferred allenyl is CH2=C=CH2- . An al kyl ene chain

can al so be substituted by one or nore G -C3al kyl



nono- or poly-substituted by hal ogen and/or by X or X
and wherein the unsaturated bonds of the chain are

woetshosaed di rectly to the substituent X or XPCT/GB2G00/003007
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be understood as being, for exanple, -CH 2-, -CH2CH2-,
- CH2CH2CH2-, - CH2CH2CH2CH2-, -CH(CH3)-, -CH2CH(CH3) -

- CH2CH( CH3) CH2-, - CH2CH(d ) , - CH2CH( OCH3) CH2-, - CH
20, - OCI—I2-, - CH 20CH2-, - CH2-, - OCH2CH2CH2-,

- CH2OCH2CH2-, - CH2OCH( CH3) CH2-, - SCH2-, - SCH2CH2-,
- SCH2CH2CHR-, - CH2S-, - CH 2SCH2-, - CH2S(O) CH2-, - CH

2 SMbeppload Iy IQ%(IJ—IZ@HQferredCI—WQSI OhipQeing is to be rotated, the

%ﬁé%%%&%% may cfé)zc?%rmf?}ear(%%ﬁ&@?zw mbye of the

%lﬁﬂﬁhgaﬁéﬁ@ﬁﬂﬁzh‘éﬁﬁh@ DM R "i@l’o e ﬂé@ét@&eﬁﬁélpﬁ§%0% or more;

interrupted by oxygen is accor Ingly to be understood
aspn@éerﬁgly ftbe woaepble, poft&(b:ﬁl—l-be&Q 70% GH=@r CHACHRe Towilding

CAaIk ylene ch ich may
i R e iy Bt B & b ot oy O Rp e B0 Gomord, e.g.
urui%%&ﬂer@ss&ﬁld%%%% l%?gpl e, -CC, -CCOH2-
or -GC=CCH2-. A three- to
ten nenbered nDno- or b| cyclic r|ng system Ral or

be interrupted once or up to three i
Ralzﬁe§”§e?ré‘!?g€’équtonlpoﬁ nto RArAE rottign ofcthe RoRraky, drive
&E@HM ['Sl)tvgfr:?%(%ltx%ﬁe) Rt ) %éfr’]\’?iazly pﬁe?h ocgﬂﬁgnérob&ﬂ%@ system,
orlt Q@ @ily hmcesisalrgcﬁolryatoteaby owayoibfhe&l pGmaciidiviet! €ace of the
G - C4al kenyl ene or - C4al kynyl ene bridge which may be
i EYeAhlE RPIEPE X9k éhe anguthe da:a‘rwwytem sk ghe planar upper
Stélufrfa'axlofaﬁﬁi:/ ﬂ&e? l{)luft%n%'eq%or t{)&f_ of beag fgsltg%?eirleﬁ in the region

bei ng, for exa raz
1-velidrg| thel prapyr advﬁ)br Supflace |crfpﬂ1@pﬂ1|ovhkb1§y15<ﬁ'¥f8ns SotY the annular
| H pyrazol -3-yl, 1,5-dinmethyllH pyrazol-3-y
4 dehieoprstpminpichyhe iplagarr upRAr- Suface PEHhy rfa&eai otiteyl support in
-1-yl, 3,5-dinethyl-I|H pyrazol -1-yl,
3- |so§é]%aot$ aéloﬁéetrhyl 3 i soxazol yl, 3-
nmet hyl - 5- i soxazol yl, 5-isoxazol yl, | H pyrrol -2-yl,
1-nethyl - | Hpyrrol-2-yl, II—I-pyrroI 1-yl, 1- msthyl
| Afey maesns3 fon trazwfwmgyllpafs fmtrhytheZStﬁltlDaﬂWI port1ons to the

3-flir I - thien 2-thien enyl ,
NN HoritpAY i Fox itnpIE | b6 deefer rsseyp hat are used to
1aﬁEI}hBﬁrééﬂuré 'ﬂrﬂﬁ%oihedfnidveaﬂl'e bRYdas lt++ ‘ﬂ[rﬁ'ﬁngFQbaé %Fm the
4- met'hyl - 2- oxazol yl', 5-net hyl - oxazo oxazol y
ZS’F@IOIWW Pootiazoty I:he trovetblel pattioxaz ﬁd)ryéxample inflation with a

4- et h 2th|azol 5., nmet hyl - 2-thj azol yl
2 Bty § )aF alb,_ %t‘%m a5llgmdaz%1|c§,\|as oil or w%ter or with wedges

ST Y BT B S AELTE g o ot

lioeet Hydm Lid siatﬁ)r&rytpd)ﬁtmis tdI t‘hb moveable portions. In one
H yl-2H1,2,3-trjazol -

46{}@9 WthH-Ia Qy@rqu,lqcazfmmzlmuse@ et qtgply Pepssure under the

t I trjazol

SRRt T A o BT Mo o

11rihv4aabrel pa@ions1-yl, 4, 5-di mst hyl -
1,2,4-triazol-3-yl, 4-rrethy|-4H- 1,2,4- triazol-3-yl,
A4H 1,2, 4-tri azol -4-yl, 5-methyl -1, 2, 3- oxadi azol -4-yl,

I Ql th 4- oxadi azql - 5- vyl
RS I 0 A (I g | R

3statidhaBaMNyértions "EEdM | the Zm‘b\f@% ' yl, i

5- net hyIIZ}?IyZ 3-thi adi azol -4-y By 3%%01% For example, if

t hi adi azol -4-yl, 3-nethyl-1, 2 4- thladlazol 5-yl,

5-net hyl -1, 2, 4-1 hi adi azol -3-y| , 4-methyl |,

2,5-thiadi azol -3-yl, 5-nethyl-I, 3, 4-thiadi azol -2-yl,

| -methyl -IHtetrazol -5-yl, IHetrazol- 5-yl, 5-nethyl-

| Htetrazol -1-yl, 2-nethyl-2Htetrazol -5-yl,

2-ethyl -2Htetrazol - 5-yl, 5-nethyl-2Htetrazol-2-yl,
2H-tetrazo| 2- yI 2- pyri di nyl, 6 rret hyI 2 pyr| d| nyI



is uninterrupted or interrupted once or up to three
times selected fromoxygen, sulfur, S(O, S, -NRa

wW®00g/0cmsphonyl and C(=NORa 7) and whi ch nay bePCT/GB2007/003007
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additionally substituted by one or nore substituents

IS to be understood as being, for exanple, an

annel | ated, bidentate ring systemof fornula R6 is

hydrogen hal ogen, Ci-C 4al kyl, C -C 4hal oal kyl, C-C
AptdsOupisérs de- Gsetnl Hivl pfvsgureRéﬂderstﬁwdm}@able pattbgencan be
Qal kyl or Cr C4al koxy; and R50, R51, R52, R53, RS54,

RBﬁeaSRdGDY REDrREBUCHHES-R5 are hydrogen or G - C 4al kyl ;

and Xi0 is oxygen or NOR 5 . A nunber of HPPD

inhibitors of formula | are described within the art.

| Th8 REVAdpt pakii 6D oditamnthadt d higph fivaldn enrfade sdPBIAt when
i nhi bitor conprises the conpound of formula | wherein:

Rﬂhfahdad? iare ahgfdrr@geho tk\e i @0@31@9 DR nihers gifgapdegree of

et.her ar C3al e; is
aﬁ?}}ﬂ%em@é e H bu? prg egggh@; i'%{I-Elt(l é)}'P; pis
O Ra is hydr ogen d C 6a| kyl, hydroxy, G -C 6al koxy,

d- C 6hal oal koxy, C3-C6al kenyl oxy, C3-C6hal oal kenyl oxy,
CiBﬁ(é&EI kpbpHoment, Ghe Guntaildey Huize bosianysxipcludes an annular drive

C4al ky] sul f on osyl oxy C4ak
111@4 %y&SSmOrVreﬁ ]:e a t%ﬁta%ﬁigissm ?%q,?yl 11.15 '& the building
Clve%ﬂ] fﬁ’eﬁ"ﬁl@%uﬂging { fo%k&ﬁ{e@%rﬁpthe bu11d1ng system includes
oxycar bonyl - C 4hal oal kyl, fornyl, cya
hal sigeionepheing that phamoshe; mdjotiti m@ @@sbuﬂdmgf @Melght (load)

ng\ﬂ@pphenylo I ;yélﬁrc{]g?tgo@gﬁgzﬂgsgtglg@g{m ﬁj&d |P§}<]§?A§nk as:t%ﬁ:glhre further
?Hli)lr%i/?é) %l%'n%%fgf &%fdrﬁégyl%%ﬁ QF n tik?g ns%ﬁ?éﬂ\%k ypd?ftl@ns to the

smelabm portlynsCt - C2al koxycar bonyl or by phenyl,
C2- Céal kynyl, C2-Ct6hal oal kynyl, ethynyl substituted by
tr| met hyl si | yI hydr oxy, d-C 2a| koxy,

G2 RBRLTR0RE by BE AR Bk, o GRAL W Mt ripe
6al koxy, CS OGaI kenyl oxy, C3-C6al kynyl oxy, d-C

hal oal koxy, C3-C6hal oal kenyl oxy, cyano-C - C4al kox {
ClnCnd Rmb)@dgnemaqh@og@nulg dgygsl RYFemi inchdes g3 I@é‘?é ar drive

yl sul f.i nyl -
Cflr@gl?aﬁy?%rﬂfnflg P2 Cn% ?%@ﬁablﬁ PES g%yacna{lr %rni'}'f“’e ring
kel Giny Soahby! ddthper of aﬁéﬂﬂﬁﬂrﬁ fprgferably comprise
Cplg'g% L iser i PHRAE thaloal kglthl 0, sy o
CAhat oal kprsuhéyenple padsOskal eiahkyirsmorenykch @scden or more;

4a| K X Car E?P nmorg(:%a!%)ngt hi 0 %Ong&HCﬁ al k?é)fyc?ra%ggyﬁmgeable
pgﬂglar{f‘y]?é“r{le{?édble b%izk@’ Cgr@feralﬂ?néé/ﬂl -mbve RENZVirchferential

am no al kyl am no, C -
Cﬁﬂd)ﬂﬁyﬂl ;amionp praferabyy thefi §@ile Eﬁaldngﬂumﬁenmtmlm@ﬁmw
benzyl oxy, benzyl, phenyl, phenoxy, phenylthio,
phenylsulfinyl or phenylsulfonyl it being possible

s 115 PRGOS ThE. PRGNS PPudileg HIfy Jfcfees one or more

C]st@ﬁ@ielfgaxpadﬁ CBihal lmaldmgystrhaiuo@em,aycyammrme layy su1tab1e
nitro, or Ra2 is CS-C -C4al kyl, OSO G -C 4q Q/
osulimr -ata stataneroepess caHiREIRRY it cegpnse? four or more

| k o2~ l§
4%%%})/@)(3%% Iéd’scgzsr%l ?(1%1 gﬁl(ﬁ%l@a Ebﬁ{x I?%rpgbqa&ore prefekra‘)ly 12 or
NfebreC 43l kb ) 0rS@Ror@l - suchahk B4, oeymbee s@zﬁl‘.dlfem’pypadscl -1 one

4al koxycar bonyl, formyl, hal ogen, rhodano, am no
hyainloodim@int Ctleak kape, atCeagtatiekenye qumbes0fkgy stationery pads as
G -CAal kyl -S-G - C 4al kyl, d-C 4al kyl - SCCi - Caal kyl ,

G - C 4al kyl - SO2-Ci - C 4al kyI , cyano- G - C 4al kyl ,

C - Coal kyl car bonyl oxy-C - C al kyl,

Ci - C4al koxycar bonyl - C] - C 4al kyl ,

C] - 4al koxycar bonyl oxy-Ci - C 4al kyl, C -C4- rhodano-C

- C4al kyl , benzoyl oxy-C| C 4a| kyI C2 C60XI ranyl

~ oA ~ A ~



Ri and R are hydrogen, A is nethylene, D and E
together are ethylene, Al is =N(OP; wherein p is O;

w@i08/00)835 Ra3 and Ra are hydrogen, Ras is PCT/GB2007/003007
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C - C3hal oal kyl, especially trifluoronethyl, and Ra2 is

G - C4al koxy- Cl1- C4al koxy-C 1-C4al kyl, especially

nmet hoxyet hoxynet hyl . HPPD i nhgbi ti ng conpounds are

well known in the art and there are nunerous tests

t hatveallle padsenpiedymd]y o thatendrief {wicheas apanyi statiohesy pads as
test conmpound to inhibit HPPD. For exanple, in vitro
sBYOFeAblsPad§says as described in the exanpl es of the
present application nay be use or alternative in vitro
screeni ng net hods can be enpl oyed such as the nethod

das corideghbotiexanpltke LthootabME0BAd63IBE ntterspianed hetorean the
HPPD enzyne is selected and a test inhibitor corrpound

i statigpenenads.n Ia Rarticrlary the&poerhile drde fndthe; fatlonery pads

i nvent i th PPD...i nhj, bi t ' - (12:-NL 0 4-
TS e R E g ik i fes A8 o yeable pads and
2§t.ati$h@r}xﬁ§d§1,corrpound 2 may be interchanged with

formul a | It will be appreciated that 2-(2-Nitro-4-
Tri fl uoromet hyl benzoyl )-1 , 3- Cycl ohexanedi one

( oynd_2)..may _exi.st in gne or r ' .
¢ SPRBCHE RuflginEs SioRipekho M ploriFih &R (b Systene Goad
CAMRRAUREE Dratiomtdy PhitEdhst Or ABwRKEr," &l Yhe building is to be
inter-convertible by keto-enol tautonerism (Conpound
2yotatedi, satt lpable auprtéiost ob dhishkpadt isetriansientedo Anion shey deeveable
the use of %éZ Nitro-4- . ; the moveable
TPOFEQS, BRLERS I955¥E, 8RS 1 898-CBPYh BSHRLNF o RO Y thih Pt
SH?ﬂi&ﬁukp‘i??rtﬁﬁl_ CREIBrAhtiBd & HeXbiil@inkh&i#fikient load should
2-(2-Ntro-4-Trifluoronet hyl benzoyl)-1,3-Cycl ohexanedi
ottere®racbeli tcarnferredati Ithe fropweatdal partiging hsechnithizt when the
vari ety of bases.Partic Iﬁ{ill y suitable sa

t

210ye ke, POIALORS | 4TF JBPY § GRESESYS @tfo’rg ) ttfsle %fuilding. After
QiR @%?Cthg%%vséé'bﬁégbﬁig)&{ 48 G08® i@ ¢lan¥ferred back onto the
i ngredients 1 n pharnmaceuti cal conpositions according

t statioaernpertiorsn Thelmdecatlopoeiamphmy then be returned to their
pharmaceutically acceptabl e baseaddition salts, for
eQBgHMA Posftief-i  metal (such as potassium or sodium,

al kaline earth netal (such as cal cium or magnesi un

and anmonium salts, and salts with organic bases
giMhengsphysi alobgix adylsyenac aepidablige cadedorfsr (auehtchst system.
salts with nmethylam ne, dinethylamne, trinethylamne,
piAsEitienally . iearingr patirialayeed only be present at the drea of contact,

2-(2-Nitro-4-Tri h [).-J: . 3- Qwcl.oh e
otefnayModeth: heti S BT AR R b plio bR  GpANEF arive
Op@@Nifd feesiist kippdrteady known for the production of
structurally anal'ogous nmaterials. Thus, for exanple,

2-(2-Nitro-4-Trifluoromethyl benzoyl)-1, 3-Cycl ohexanedi

0 may be conyveniently obtained b eacti.on of .

2 e ciobaabler DB ety SR Prenb T ERURR  flay be provided
CYGIPRE%aBL thed AbARCad MpbPepiPAi8SRN$RoREL 3RETPIARar to planar
cyanhydrin and a suitabl e base such as triethyl am ne.

. bTeng tsgsteimfrom mgress df dinit for shemestigmieatoy |

chloride may itself be obtained fromthe correspondi ng
benzoic acid, for exanple by reaction with thionyl

c r TP i :

Rt iRl SRR S Baf Bul o COPRIRE s Jod hearing body
196l6w ekl bafldingri ésgrarlicullr, dredldadelsearidy bodfomdy, bpm. sealed
767-769) and is generally used w thout speci al
purification. Simlarly,

2-nitro-4-trifluroronethyl benzoic acid may be

obt ai ned, for exanple, as described by Haupstein et

al. inJ. Aner. Chem Soc, 1954, 76, 1051, or by one

of the general methods well known to the skilled

person. hi a still further enbodi nent of the invention
the HPPD i nhibitor or precursor is a conmpound having

- .. -



Rotating structures are known in the art, which
generally relate to the rotation of a single |level or

wWe@pmBosI88E, such as a rotating restaurant. Howe@BEGB2007/003007
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bui l di ng structures nay of course be very heavy and
consequently the design of a rotating building that is
capabl e of rotating, regardle of whether it is small

and light or large and heavy, 1s not straightforward.
TheydRe i NgulEavhEeMRNEMtE0 MVYR 3821881 bo&y el 1HAd may be
can be consi derabl e and consideration has to be given

t presquetsad dsomdeiregpbiprdvitieea dosirérk ldvgl loflilagd bearing.
particular due to wind or seismc |oads, as well as

the weight |oad of the building itself and its
COPREMQusibies € shch tahﬁ)raﬁfﬁga?ilfg BE&Y it Wdvanfa@bahfhl Gvith high
bui I ding structure that is abl'e to rotate regardl ess
ofweilght Henildimes b |vdight iom tlieghbeawng heayybewathet ba high, and
able to withstand envjrqonpental and other factors, . in
patk@feéalreara%aﬁa}w@#s 8" B iees S Todnsos Aomeveight lon the
t §19a8!, t.urIE' -Egi%updrr,esv@fﬂ;n H{EV?(%%? BBarkh OHd§Sis?a sealed body of
rotatabl e buil ing Sstructure that conprises: a

vdiduidalsbiyh ext watkirnghd digudd pgedsave ngmoves aontedode the effective
floors; a fixed core support for supporting the, .
buF¢ignhée thebedrdpess ik ieamensdhe yea@ﬁ@f aptajiogaheasistiventorce.
buil ding; a rotatable annular drive system for

rotating the building, |located | ower than the buil ding
antheVptdysites of €Y liquiElBs§eanbivaédoughl 1ogstild enktife $thbility of the
vertical centreline of the building, the system having
arbuilbieg. ‘The fined pressaremayabe ppked it pdteadsr fagkege-g. from
0 r. support,.l.ocated beneath th nul ar, drj .
oy bFcisp BR e iRt BT, 18, RBHS idetec, ppgrarine
CQiteahiirs. t he planar |ower surface of the annular drive
system and wherein at |east one of the | ower surface

of the annular drive system and the upper surface of

t t i . i i terial, . .

eV et 1ok PR 1S Hepleriie” ik RE Mol TESSiismaipupined but
the fkbredt RIS WReENve HH4Gid IBS id RBe aRBleataldévate of seal
systemis rotated via a planar to planar bearing

- syfetlene. Theringerotdtien pheapagsstre plillnfe réamliedgard stamiored to
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for rotation is particularl eneficial as it rmts

{ st Gorgg raniingl bERaE ety TS aresREn b be sIfeted to

asrehh@é‘tfr%iholnqg% istAHRMbl th NP RENGEriGent WeBER load to

forces on the building such as wnd or seismc | oads.

Fusrehettmaye lifsuffhdarisy skemmies wind éoadingi nint ersesnok event any

manuf act uri ng mai_ntenance and installation tpLerances.

THETOFE1ainthst berrdngt s6lnfatsey 85ali BiPtiey apd Wik dnstgptaneously

r I.ng..an I 78 i d i . of bui | di n :

parPrE R BEaRE Sa MCAEHARE] kb # RfinetMpeourity

usfediuirey ifeAy yevieti lodli agsaborgnal uonkddliowgs a avi-agit®adbve will

of up to 10000 ton mass or higher, preferably up to

258t3se othendigidr presgier and yrgters mgetféﬂ%dm@%hl@ganb#ﬁsgo the

ogﬁgjgggr, e.g. 65000 ton mass or higher. (lton =

1 Eg “. In conparison, non-planar bearing systens,

e.g. ball bearing or roller based bearing systens,

require each curved bearing surface on each bal

bebld hyilding mdyebe trotafabledentanyasuitable raequnto fensgprple one

even | oad distribuyti Furt her nor e, thﬁ tr 55 on .
EHCS RE 0Py SUCR T L ARETFPE 0Ly sl @ F508erees or more;

pi}%férﬁbléz |5t @d diRes agd/ MbrdTRGBE n@ﬁiam% | 50r @flgrb&s idt amore;

systemthat is expensive if it is to be reliable.The

r girafearhbly 80 nielgagesdorn wersyfireenansple Ul I5atd greéoor more, such as

rotating the buil ding.



Accordingly, when the rotatable annular drive system
rotates, the building is |ikew se caused to rotate.

wabios/onmyy for exanple, be due to forces such B&ST/GB2007/003007
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friction, or due to physical connectors being used to
connect the annular drive systemto the building. In

one enbodi nent, when the rotajgble annular drive
systemrotates, the building is |ikew se caused to

r ot degitees tow mbse;uppes psefetatsle 150 Hbgresy WreMbhsi fg example
attached to the building. The attachnent may be due to

t e U 4RSBeS [PRyEPES| Meph peeiesttlyr 0 degrgeniongmare, for example

LBk SO | STy SR g oo

bedrwedtet hostp pesfedbly acntBfucubl s¥gifiTe anRE bAE revolution or
bui l ding sufficient to cause the building to rotate

WHBArS: Hee ribiafaldy sowphlear drive systemrotates. For
exanple, a high friction surface may be used on the

upper surface of the system and/or on the | ower

SUpref&@bDf, tHe il RY. rokatabRRe i@ MAHI Medlbek ¥ and an anti-
present invention provides a rotatable building

stHloefwise diteetiosonpri ses: a vertically extending

bui | di ng having one or nore floors; a fixed core

support for supporting the building, |ocated

S UbswaRdr, ald Yot inigddivheRe @R BuliBtm PUhbFi BY: rAatable in one
rotatabl e annul ar drive systemfor rotating t%e

budiretitiog, onlyc foedxhmphsr thtenbmilding ey Ibai rugatabte i bhlyi b8 anti-
centre substantially, aligned with the vertical .
CEROPRYRATER R th é?iuﬂ@,m& FRAYS DS erAtMRG Mgy fisherkwise
syifagent hat is attached to the building and a pl anar

| oner surface; a fixed outer support, |ocated beneath

the annul ar drive system the support having a pl anar
u&ger surface that contacts the planar | ower surface

0

t AR smRAdEmean the Sydeutg carwriereifishsel @dsenoms more
Offirfelf A ONEErsSIHChAGEsPhas ttp.eoeagﬁlél Mo ¥R EWIEEMA Y second
t he upper surface of the tixed ou ef support 1S a
beat ofigmaterinake lipeamativabgsriotakidn Bt dgpsasniitédtion so as
drive system over the fixed outer support, such that

t i@ bendfile dp push astisleaksvise sand thitsetie\hudlding [ia natatatde in both
PLANBEICART i P Y S il Pisk M- SYiahem of the present

clai med 1 nivent 1 on, the T1xed outer support nmay be

di screte or continuous. In one enbodinment, there is a
singl e continuous fixed outer support that extends
bdieabwilding ppy e roteiask akany svitable spredandulane embodiment,

S This single continuous,fixed. oyter support nay
ot Bgiit S bodRlues ™ o Bk REa b Bm LY oty suen
r et 2Re/k& or PROYE d@defled@lyl Bming/sBE Q}Qreﬁiorg,eré‘?g.t Bmm /sec or
sufficient of the I ower suifface of the annul ar drive
sy@erém such that the annular drive systemcan rotate

over the fixed outer support. In one enbodinent, it is
present beneath substantially all or all of the | ower

S gk i e

noar thcthe iy BORUI AL HL W SEHTbE O BERCSR, In one
i sndodithent, fhieebaihdinigacars hepeotatsd atianablsragavénean) annular
subst ant.i al he sanme internal dianmeter as the

afRtAh g 1%@7& éth MHE: Hsh 8 NREHRInegr spneapprpferably

hav. L apt Yol X1 di ter .

D SnaRgh WhLL Yo ) BRI F A AT Aod e, ne
t beilflingechrobi¢ eotatetpppbh averdfRdendetn) Anble PeeAWElmm/sec or
di screte units. For exanple, the fixed outéer support

may be nade up of five or nore discrete units,
preferably ten or nore discrete



units, such as twenty or nore discrete units, for
exanple thirty or nore discrete units, such as forty

wW@roosn1m3xli screte units, e.g. forty two or norBCT/GB2007/003007

10

15

20

25

30

di screte units . The use of a nodul ar systemis

beneficial. The use of two or nore discrete units may

be advantageous in that it allows for nore ready

repl acenent of the fixed outer support in the event

| tmongpaurchsay Rane/sbe o masrayqsRferablyo Btnelsbe drabte, d.188 5mm
da;crete units meking up the fixed outer support are
adapt & BYh that each can be jacked up. This then

enabl es the adjacent discrete units to be pressurised,
thus relieving the load on the discrete unit to be

r ePhadadldidgerdtiti@d spuéermay pROchafBéle diRidg @Bk, OfIn this
nore discrete units may be any suitable shape, for

exH8pTe Hududlding retation speedesmaynfel cressedvanitar tdeareased

ity r beneat h suff.i cient, of the |ower surface
of i SERERY, "B " o bl e SE agpeRd ohange
drduféng Yht eroie@adn f Q:t%ﬂt QwoVer inldgef isueH HULRFeeSWPPRLLe speed
In one enbodinent, it is present beneath substantially

alghapgesl | Tl spersl Clhanges sury deeindepemdendiynsdlectedrfirom one or
s%%gmnlna&%efare enbodi nent, the fi xed outer

sup%oer{ KRS TSRePd AH; e, U BogRdperaase imsneet-. The
annul ar shape may suitably have substantially the sane
internal dianmeter as the annular drive system The
anWiearthe irapsionagf she beidlinghiaviadexdbt et buldiyg they senme any
external dianmeter as_.the nul ar drive system The

f is%étﬁgg%tdéﬁla‘%%p BSF (10d&% ¢ %gff?%@é@qeorfée SUpkbirg may rotate by
ON@eRAPOA G pdi iddekeFieh, ask SO ' HHPPO

unit. In an alter hat Ive enbag'dlgerjrlghljf ?)rflﬁléke?%Ifg&ﬁg%?’ep}eferably
suddorn andnotee pei xiadex,osacts uBpa6Omat eors epacape: iddw, more
pl anar ﬁ@pgé surface of the fixed outer support and

t rPée%r r oY YRRy ok MargRer gnderesyrings £p O W& MLy pen index,
may s bgg %ﬁnﬁﬁn@ ' ent materials .Any suitable
nat%ria?s may gg%gg%hggg%ornwthe pl anar upper surface

of the fixed outer support and the planar | ower

syrface of the annular drive system However, at |east

ot e fHBOGIMGEy theohueiddiagr qascle yped e aatimgl piecelr ¢.ge a lunar
S : r er_surface.of the fixed outer
SAAE B WiEicR AOR pHRRCH: S0 HRRP Bicle W, ppfRe8hS other
r oheisupgmedt éthgmannul ar drive system over the fixed

outer support. As the skilled man woul d appreciate, it

is only necessary for at |east one of these surfaces

t earing,material i.n the region where the, e
sﬁlﬂrhgg%@gﬁlnﬁ 4% bE Y fype &feco%{a%?l PhigREMBEr B hiyifding.
r Pirafter MLy thehBuAdmgl & ad %bﬂﬁn&)éﬁleﬂh@éfﬁlrg_.t Neod ieXGthple, the
outer support via a planar to planar bearing system
Hbwddirg niryabe ray hotaleresthurmy, addfarencmicbytrbe npuleisgntey car
i n_SONe,.or | .of the r ining regions, of these .. .
sﬁflﬁ%cg 1ce %lrlwo“nep“eth‘%o‘fﬁﬁﬁnt ,in &ne| g@EPﬁB’ﬁ‘@“ofth? Hwilding is a
pkepagr. | ower surface of the annular drive system and

t he planar upper surface of the fixed outer support is

a bearing material, permtting rotation of the annul ar

d%vg?s tem over the fixeg out er sugport. [n one )
erml§ %@Pg BBbh DR 2pY sHEADIeHERber pf dloorst farmexample it may
a dri y t.hee: a urface qf

SRR B o RLE 300 LSS PP con o
Smidrabflyorsgaabh ofs twese @uioae Godrs, FoPeabinple MRS/ bdlmore
in the region where the surfaces in use confact one

ah@PRer in order to pernmit rotation of the annul ar
drive systemover the fixed outer support




via a planar to planar bearing system I|n one such
enbodi nent both the planar | ower surface of the

w@novshais3zlri ve system and the pl anar upper surP@EUEBRG07/003007
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the fixed outer support are bearing materials.In an
alternative enbodi nent, only the planar | ower surface

of the annular drive system cggprises bearing

material. Suitably, the planar |ower surface of the
annul ar drive systemis a bearing material in the

regi on where it in use contacts the planar upper

suF e peessht ientionedilbuowr bes fiopart daseribed e by taeansrofi example
ro [ 0 n r ive system over. the.fixed
oué@&’ gﬁtphp%erf &\%nggl{%?é‘fﬁgém? %n%ﬁgncgraw i ﬁnng?l% tem
In one such enbodi nent, only the planar |ower surface
of the annular drive systemis bearing material. In a
f ur t herFigugerdnist 3 geossriisetpaalrdiagoam pf the Ipvenpartudper

sur f f .the fixed outer support ri.ses bearing
e B bl i 1y RtfogRPREE sl I FSERABRT ne
fixed outer support is a bearing material in the
region where it in use contacts the planar |ower

sur f acdriglure Reisamnrdsarsediionad dygtaamshowinglar deiailpide rinhular
rotation of t nnul.ar drive system over the fixed
OLfiréYe W%r?y&e;"éwﬂ%ﬁgﬂmf‘ﬁe &fgéfgi*‘reoééri ng system

In one such enbodi nent, only the planar upper surface
of the fixed outer support is bearing naterial. The
bear i ngFigare3i ila phy diagpmesent aboee tshotvtieg én deiatgthe
coati?gdyt | ayer of bearing material provided on the

| ARULEr frue 8Y gey plethenbitildpg gfugturgyedt Biguands or t he
upper surface of the fixed outer support.

Al ternatively, the bearing material nmay be present due

to the Figwee 4sisrd pre dibgidme fesinubake GhobWens yis Hemibe et
made from bearing material and/or the upper surface of

t dternaiée aurwar duiypowstaseiling apstd be rusad bedhe hyilding

maf, 4¥yeoﬁ%llléq§ of suitable bearing materials
i ncl'ude:” al ggg, such as bronze; plastics materials,

such as PTFE (e.g. Teflon (r)) ; greased netals, such
as greased steel or greased stainless steel; and oi
filled ipguse Prisfaplisl diagtase fiymarabnye showing s dhtailea aecond

static coefficient. of friction o .3 or .lower, .such
o St il Bty sa sl sl omt Be g in HE G
astihchiret FWRE 1; BRat preferably 0.1 or |ower, such
as 0.075 or lower, for exanple 0.05 or |ower, such as

0.01 or lower, e.g. 0.0075 or lower. Preferably, the
beari ng.materials have a dynam c coefficient of

fricti dHEBEe 6 i8 BPeTSBtve Ligshshawvinson dtal gt of abr e
pr . . "

Do EiaR QungaliyEiTtent Uik BRGS0 ih PHEbUITRY
examptiere Mf@gare lower, e.g. 0.01 or lower. Preferably,
the bearing materials have a static coefficient of
friction and a dynam c coefficient of friction that

dig; by 9. r,| y or.less, for .
rarEtes 8 oty o) ERRtal BAUARL Y sityhe” 108 chpgises
myettigulBf exedlding. BO2Bingr 2| @8einge a0 nuhRPLloPrflb&ES2a. The
The pl anar surfaces na% be |ubricated/ greased or
umuigEn g it RIovidask wikded base slaliddd aoitabhseve an

appropriate coefficient of friction. The use of

bearing materials that have a small difference between
the dynam c and static coefficients of frictionis

pref erabl e, because a 'judder' could be created if a
significant variation between the static and dynam c
exists. It is therefore preferred that

| ubricant/grease is present on the surfaces of the

pl anar to planar bearing systemin order to reduce the
possibility of '"judder' occurring, in particular

t hrough forced lubrication of the surfaces



of the planar to planar bearing system In those
enbodi nents where one of the planar | ower surface of

wao b@samsss ar drive system and the pl anar upperPGUGB2a®Z/003007
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'sized such that it is |ocated c

of the fixed outer support is not a bearing material,

the surface nmay be any other suitablematerial.

Equal ly, in those enbodi mentspphere not all of the

pl anar | ower surface of the annular drive system
artieorstmotural 1 adfo chmppisamar fixepecenstul f faeadefiot depport 3 for
fixed oyter pport |s not a bearing material, the

S | ) :
r WRPAT IS She ga@@%%- ki SPBeHe? 1% i0qasest eentselby baneath the
Far..: NoY: I t ai S
SR Sy SUR RS B i R s Pom.
contact each other directly. In one enbodi nent, the
annul ar drive system and building my contact each
ot Hi sHwgtwse hiftsibpe gomprises athoukrsT seppastt,ywhich is annular

ent ] i cal. connector,s fQr attaching a .
bU|ﬁdpﬁgﬂ¥€h%&g%ﬁﬁghbﬁ%%uggﬁﬁﬁ@en{ﬂﬁbﬂngﬁﬁ{d%ﬁﬁrﬁ@Ppom:7 13
ugedated duhnidat 8BS YfixeldhGe@PAIUf A ddFibd Ssupypote M B its centre.
cause the building to rotate when it rotates due to

i nher egter seppert 1 hasomelansshuppler snrface ve. enbodi nent ,
the annul ar drive system and buil ding may be attached
indirectly. For exanple, the |ower surface of the
buriedinpiger@fRe TOSNARL Setet Qup st YPRESa B 8§ & 0f the
annul ar drive systemvia one or nore other conmponents.
Conventional nmeans for attaching a building to a

foundati on co nent nay suitably be _ used. The annul ar

dri e_Séy'zlg{]uéﬁ] ﬂg’{;xr@@ra BUf¢as égré"F eiq{m.\;.r,l%rwd&vet pgstem 4.

buidisli Yatedh Z8- 1RaRHETIARLY thérh?h&[am?ﬂid%g d%‘il Bt 56%8(,? r’t’thhs’outer
ose to the edge o e

bsippdrig/ .bd%e, arnoitaredidnpbpstbmss attsa i the aaildieg 2.

edge of the building base, such as less than 0.1m from
the edge of the building base. In on enbodi nent, the

S Bl 0,5 Oyl B B i e

anotdasersds foretisyhigeesdiivabing. conpri ses an annul ar

drive ring and one or nore drive nmeans for turning the
drive ring. The or each drive neans may be attached to

t a Y [ t tivel t oL eac

ar UL oy Bak L B o FRRTL UGS b Fekn ARched o the
dbuilding Rgadd at Wiweri urffed5b R ROPLINAG Mdt Boki@elshth@Nplanar
the drive ring. The or each drive nmeans may be any
syPPabs& faena of dhe puteristgperie’ri ng. For exanple, the
drive means may be selected from |inear actuators,

gears (for exanple gears that drive onto a gear

amnel sl drive ARE Vs RarMe:AUHLifE PFBvRICA 0 2 WiSiber of
| i near actuators are used, these may be nechanical or
ePegagingdeetding avaynd rtspewter culreed berfaet éctt autd fitsommer curved
rgnrg i §c| udi ng hydraulic and pneunatic rans, and

seP8d7§ d€ks, including bal | screw jacks. The use of

linear actuators is particul arly advantageous because
they allow the delivery of nore torque than other

dhi viee padbodimentgpicyead boxers, aretd thal of 84 qampinputedth around
useful when the buil %@2% to be rotated is heavy. In .
offé UHBDEUHES Suriage ndra dotal of s§4 reagraingpidesia eramnd its

a % n ng, OF. re n a L Qrs

PO b B0 o8 bR TR A L SRR St
didivabls ysineerceierils amyale aseddapertiihy Gipohngheadeditedonumber
or nore linear actuators for turning the drive ring,

st Aegrees dobedurnas er indexr actuators, preferably six

or nore linear actuators, for exanple ten or nore

i near actuators. In one enbodi nent the annul ar



drive system conprises an annular drive ring and
twenty or nore |linear actuators for turning the drive

WO 20wg/o1saEh as twenty-four or nore |inear actuR€DGB2007/003007
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for exanple twenty-eight or nore |inear actuators.
Preferably, the linear actuators are equally

spaced. There nay be drive neagg | ocated only outside

the drive ring, or there may be drive neans | ocated

only inside the drive ring, or there may be drive

means | ocated both inside and outside the drive ring.

| nlroilee eambbediment pistured artkerei Aeatwantueight slitesrasgdators 6,

s PRl Sac, Eftvodiond f BpleF) BNt Grustacy 54 of the
ouidiflgr bR edihyS hadPouttferhspiRlicddRilyeiRRAu®Rinner curved

there are linear actuators Iocated(aoth i nside and

ouswifeke tleeobirtheeamnudgr drivepaing Sul aAgatthethe Iskilkedr man will
act uat or be provided in pairs, wth one of eac .
el Thicate Gugtbs: tunPrb OF dhtpalies g B sl depending
bej; akaaeﬁg&fggggﬁgbpgmhggation.inside the ring.
Preferably, the linear actuators in each pair are at

an angle to each other; nore preferably the linear
actuators in each pair are angled such that the force

th 1?:7‘1“8‘0‘?&@ h ﬂgfgedé’ré‘btﬂi”érﬁné]?oqlmeﬁit ﬁéetlﬁaeaarqc\wéators 6 are
i DG vigedédihiie e.d e . i i D .

di ect1 (?eons Iar\éf Vét:iﬁlgr?tntg hoelc |C?1e fﬁ?g[%lo# q%érig(?ndéﬂ?ﬁ% the ring 5
drankthre ofher detrgnaieh lcetkespdndiyg tbeattdmaisidctheatiap 5.n

the pair. The annul ar drive system nay be indexed or

conti nuous. Accordingly, the building nay be rotatable

[ Lpdexed L-on, Wl n

copPRerBietf o EAER, cBYeREhed S BRI, Bhugjarg o6 may be
sypitogiddds ohlydexn e iddlde Gongl iheehing 3, adrChellyesh amndliide 5d of
drive ring and a set of one or nore drive neans for

t Uhei HaE the fdgukee4 rillygtrpies seh o wermatiye civewdar drive system,

a S i i nal Irection. .l n qgne enbodi t, the
oyt ePs A B8 PRl Eitats g oMo BB S B ype i 5. 1n
dr fhépiB@Tifenk Bf tEuRPP IR hndlhf @eivieding & LshBsd nbptatcheted.
set of drive neans, such that the building could be

i ndexed in either direction. The annul ar drive ring may

gl . e OB LR, L e
a'ﬂaﬁ%&ﬁldﬂ’}ﬁ B0 IBN thatt R agveu! ﬂfegdﬁfdﬁdé 'iﬂgth'teﬁ(élff@é’t%n of

up of two ‘or nore discrete units. FOr exanple,
armohiag dhé vdrivé ngnge§ e addideveupuof thel ferar eaoheprovides in
discrete units, preferably ten or nore djscrete units,
s@ﬁe%o%%th?{/ AR Hhsr SlTares 6f SUTIHPE She K eckiagpt & caticelled
t hddit ¥ Otrhe'Tth%rdécstﬁél%% Cinl M d &)gits.‘uc’fh@‘cliﬁ [t Ycihto?® @ may in
discrete units, e.g. forty t or nore discrete units.
Wyantithiar drenluy draute iramsrdrng@res jasicke up of discrete
units, these nay or may not contact each other,
provided that the annular drive ring units are able to

t [ e t . .
"ol e 0L NPt BRI el Ao IE mpyigen wio
beanbyg ofsheiingl heatesial davingrodebaffigyst M fréction of 0.3 or
beneficial. The use of two or nore discrete units nmay
bdo¥@y alnaRjroembpAinaerdtthis matearihgs PIFEor drpazaly
repl acenent of the annular drive ring in the event its
| ower surface beconmes worn. In one enbodi nent, the
di screte units making up the annular drive ring are
adapt ed such that each can be jacked up. This then
enabl es the adjacent discrete units to be pressurised,
thus relieving the load on the discrete unit to be
repl aced. The annular drive ring and fixed outer
support may both be nmade up of two or nore discrete
units. In this case, the annular drive ring and fixed
outer support therebelow, with the annular ring being
rotatabl e over the



fixed outer support, may be provided by the use of pot
bearings arranged into a ring shape. For exanple

WO M®80Y788F nore pot bearings nmay be arranged i PCDG&B2007/003007
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ring shape, preferably thirty or nore pot bearings,

such as forty or nore pot bearings, e.g. forty two or

more pot bearings. The pot beagings may have any

sui tabl e conmbi nati on of sliding/bearingsurfaces, in
acAccatdimy With® don@labavioe diygedin sd atabs e SWYlidk! ® planar
materjals for the planar surfaces; for exanplé dinpl ed
PRI $yssemwiveith shes planar dewes sufiace wffthe einntiter dmive sing 5

for.: dri [ d/ h [ f h
R e R

size. They may, for exanple, each be independently be
selected fromrectangul ar, square and circul ar shapes

. Qpléonplhbetheosurfp¢assof diistplenan bulpdanar bearing sgstem may be
a I its for the fixed outer support may be
sgﬁégfg%aappropriately in view of the weight and

hei ght of the building. Equally, the shape and size of
these units may be selected bearing in mnd the wei ght

arf@ wssi, ghe lofear retiatprdibrage ted toudiise e snmutdruddveaing 5,
con?ﬁise onpe or nnrflp%rtions that are statjonery and

t HAED RSP PRGN AFEAFQLy Oofngaging (Withi #Y eReAgHE t9QRd$ on the
Wi uldiedlve NG, 1 STHL afifuISE HrlNEY MLiost LBes over the
annul ar drive system may conprise on€ or nore por?lons

t hpensudfaatdattyas sethedtcheed aatouneast a portion of the
bui | di ng wei ght when the building is to be rotated,

the building structure further conprising neans for

t r@fas ‘] I - at i-openy,. portions to the .
oo el b B8l M 2 SR SER Sop@Bohdink Woation
t rodiniBé buildihg B thineisrmvaeabll o ps HrieBsriggsh that when

t he noveabl e portions are noved, this causes rotation

of the building. The stationery portions may, for

SRS SRR eSOy e o

| slepreebasseqtilredet . iABCRIIG @aidblavhen the building is
to be stationery the noveabl e portions nmay, for
exanpl e, bear 20% or | ess of the building weight, e.g.

a . 5 9% en, l.oad has been transferred,. when .
R R 1R PSR HETRL IS eron o
mayl, tHeoNin@sANgt atoBE e Ahodi 5Q%,0r1 XD fiqt Qe ;
bui I i ng wei ghtt hon trﬁef) %gdﬁlalg‘it“%g o8 e s iny Ieadf’IOCkWISe

sAHRCH_N60% or nor e; preferably the noveabl e portions
bear 70% or nore of the building weight when the
building is to be rotated, for exanple 80% or nore,

eHpweBP0 Qf iMMERatedUE 8950 B¥ oiHE’fu%ﬁné N EdHohid setu(ffalrinear

enbodi nent, in order to permt tation of the ann
da¢tuatosy Saepoiotieg inhbefdppedite ulirsctionpher buildiag aap! B adtated
to Elﬁgarlbe ring igstenl_it I s,only necessary for at_

| Eh8PMHACIBERNYITE HihARr ANt GOk Wity directieny nkn B earbodiment
pPef tey f rq digd S e nar

o B P ok T IS, SESLAT HHtal JRGBAERTS on the
beuatsidegSdrat ¢hé aingi 5 ahtiehe eigoin ndrahecHebe].pl anar | ower
surface of the noveable portions of the annular drive
system and the planar upper surface of the fixed outer

S [ t t her .. .The ans for .
AR S S b 050000 0 TR Bl
nesdadee upat thh aRs siBem fIrFgxadml. e TIRE aREASSHe! S8lifar drive
that are used to apply pressure under the noveable

pOISt§B neoMprifesa s epntlgadinyemingansdatiponér y monbéons the
to the noveabl e portions; for exanple inflation with a
gas, such as air, or with a liquid, such as oil or

wat er, or wth wedges



could be used to apply pressure under the noveabl e
portions to transfer load fromthe stationery portions

W eoosle7sadveabl e portions. In one enbodi nent, BCT/GB2007/003007
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hydraulic fluid is used to apply pressure under the
noveabl e portions to transfer load fromthe stationery
portions to the noveable portihgns. Suitably, the |oad
transferors are also able to transfer |oad back to the
Stabv &2 YaBO b oSy OPIdIe ATOVEAbkiglelnhh WISl afpteciate that
exanpl e, ifpressurisers are used, the pressure under

t hanyrrewigatilk enysobari oh she arovsebleepedsdd dould be used to make up

i R PR R, P, TG o1 NARRS Dhesisafh e USSF ay in
trReikalarese kelebhal P%eap! @fi ﬁfﬁ glg%hﬁ deRRis® & HRIBEAdIng;

of " attachnent, directly or y, to the building
byhdwéwstri dimere lmayni®rexiaogileeb¢ 24t he annul ar drive ‘
system i ncludes an annular drive ring that is noveable
and that bears at |east a portion of the building

. ¢ N . _
e T e s PR sPal &l HESeh MR g0 A7, JLinear
t hestwetpog L6 fooindvieg Ibhe haivegbleep gistare | absd provigad t he
building is to be stationery, the building structure
further conprising nmeans for transferring |load from
t ' [ t ' .
L pS BALUSP S OEL Sy SRS RAELE fng and
arnldvagr surfgee ihat o @laiab egidneitactt e piunararppdr isvieface of the
system i ncludes an annul ar drive ring that conprises
orf3igF SHRRAt noveabl e pads. The annul ar drive ring may
conpri se any suitable nunber of pads but my
preferably conprise four or nore noveabl e pads, e.g.
eifdth @bvet1e, pa8UtNisashdvel t@be MiaChe P @ h 5P by 1théaPhctuators
more, e.g. 20 or nore, such as 24 or nore noveabl e
palds forThw sy g ped padeweref, ethaikjlled mar weuld uaderstand that
circunferential., notiqQn; nos refer the lide i.n
o oSy SRR P b AT iR SRRRL el Fon, Bovidly cach
buidddi MYhs Gk UiRuaos® 1eha4des ©N€ichlar"BE Shydraulic rams or
stationery pads. The building structure nmay conprise
arfgrewijacits.e nunber of stationery pads. Preferably it
conprises four or nore stationery pads, e.g. eight or
nore, such as ten or nore; preferably 12 or nore, e.g.
2 u - Hhjat s r I
et TRfeabfy B 2 3¢ 5 dROP R VATE' BrBiting SRR (nor
stshbivan e syclpad sanasitovasall| iaflatida. syRterh ef@abinansteneing arkeast a
twi ce as ny statignery pads as noveabl e pads. In one
e MSGHPREA L the Heleftb 06 Abt ﬁ%@a&s dpad) i Hhes puysablsepagsehr from
t ' r . I Y :
e S PRT phaBAle. WRFR6S bittain sholEnd RUBRSEuRRNE load is
canprsfaesd abtthe nadveuplerpudallse wiads itaizsddsgrasdueisedythe load is
pads. Wien the building is stationery, the majority of
t Aeansenred hgckis dre stetioaayy radoh7t he stati onery
portions. However, when the building is to be rotated,
at least a portion of this |load is transferred onto

t Isuffieie@bload pRuti pestrafstetRe € ithe MBRHble Slls 15 NRRA that
actuators, nove the noveable portions to in'turn cause

r o¥kat te wpvetide paids dbraye wovéd,cthe fuilddeg is hotated .
therefore be transferred to the noveabl e portions such
t hat when the noveabl e portions are noved, this causes
rotation of the building. After novenent of the
noveabl e portions, the load is transferred back onto
the stationery portions. The noveabl e portions may
then be returned to their original position. The use
of such a system avoids the need for a ratchet system



Addi tionally, bearing material need only be present at
the area of contact, during novenent, between the

woreaealises porti ons of the annular drive ring andI/GBeo07/003007
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outer support. The rotatable building structure of the
present invention may be provided wth one or nore

seal s as appropriate to prot the planar to pl anar
bearing systemfromingress of dirt or other
COFE@HHPB@PtS%rfaCEh% 9t @k abh@r béél‘pggi"tngs proHakyr RithBY layer of
further "conprise a | oad bearing body bel ow the _
bidadinggmaterigahsvingl arcoefficienioall fiveaionngf Kodyommbgwére in the
a seal edbody. of liquid, such as watger. The al e dy
i MerL) et I gt O 6AF soad On
desired |l evel of |oad bearing. The inclusion of such a

| oad bearing body is advantageous as with hi gh wei ght
buAtairdggly heheeamghtlaoniritee she@ni ngtatay Wecanplaneo to planar
hi gh, and therefore_an additional |oad bearing body

r RFERE Sriee WHE BR RIABILEAY ¢ gUrTRRe (P becTRAFaDI RS 15
the. . Vor b ch
acbibg INCRFEIQR SRR IpeP SRELe P30 B it hfppott
effective weight to the bearings and |owers the

required rotational resistive force. The pressure of

t Hehq peipeesi of Gt Planar ép Glaprer theaging 9ystan mey Be Aphricatpd.

of the building. The liquid pressure may be applied

via a header tank, e.g. fromthe top of the building,
anwhehi tHE buildiRe hiseyRtibheryjesid aflajopy abf NYePIRSISW eon the
When not rotating it is preferred that the liquid .
presstsenesyi padsal it dlowevautwhen theobuildigngt is tovbg gotated, load is
excessive liqguid loss in th id al,.event .of seal
Arra e St ghe R 2T il pfEeBibe i porBliofeT6 move
I a8BRhbGELAE haB NI T @6 RudO r&AGBH EofC el BEUd@S| Alfidt movement
bearing | oads. The pressure nay be selected to reduce

f rafcthieanaveatds ipgdanibe load it transfientesi backupnioctihersitationery pads

b ing,.l oad to,prevent any |lift-off during,extrene . .
vvie]% I ﬁ@o_vqall??ea %azlissﬁ? CX’éVemenarR? IrF{‘Fpgﬁif%oftﬁ?lﬁeorlgmal
bﬁﬂﬁhﬂg§ w ||l cause seal rupture and wll

i nstantaneously restore the full building load to the
bearing. As a further security feature, in the event

of any abnormal conditions a fast-acting valve wll

rel ease the liquid pressure and restore the ful
building | oad to the bearing. The building may be
rotatabl e by any suitable anpbunt, for exanple one
degree or nore, such as 10 degrees or nore, such as 30
degrees or nore; preferably 45 degrees or nore, for
exanpl e 60 degrees or nore; preferably 90 degrees or
nore, for exanple 135 degrees or nore, such asl150
degrees or nore; nore preferably 180 degrees or nore,
for exanple 225 degrees or nore; nore preferably 270
degrees or nore, for exanple 315 degrees or nore; for
exanple the building is rotatable by 360 degrees or
nore; nost preferably continuously rotatable for one
revolution or nore, i.e. it is fully rotatable.
Preferably, the building is rotatable in both a

cl ockwi se and an anti clockw se direction. However, in
one enbodi nent the building nay be rotatable in one
direction only, for exanple the building my be
rotatable in only an anti clockw se direction or the
buil ding may be rotatable in only a cl ockw se
direction. In one enbodi nent, the building conprises a
first set of one or nore linear actuators |ocated so
as to be able to push cl ockwi se, and a second set of
one or nore |inear actuators located in the opposite
direction so as to be able to push anticl ockwi se, and
thus the building is rotatable in both



a clockw se and an anti-clockw se direction. The
bui I ding nmay be rotated at any suitable speed. In one

wepdpsaiisent , the buil ding can be rotated at anP@nNGBR@T/003007
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speed of | nm sec or nore, such as 2mi sec or nore,
preferably 3nm sec or nore, e.g. 5mm/sec or nore. The
bui I ding nay be rotated at an sui tabl e average (nean)
speed. I n one enbodi ment, the building can be rotated
at an average (nean) annul gf amgsd of 2.5mm min or
nore, such as 5mmmn or nore, preferably 7.5mm mn or
nore, e.g. 10mm/mn or nore. In one enbodi nent, the
bui I di ng can be rotated at an avera e.%yEan) annul ar

speed d¥ rptafgle buyding srugtyes, that CORIILES: or  nore,

prefer : d : . . The
T BTSSR EOLB oy AT, PGt

rotati an.fiked t kbse r eggpatt tfhe buppditing rtdteat bwidisgeedocated

may be increased and/or decreased during rotation. In
ostbeapbailsanirally degeaty hadwldingr e speed change

during th ti e . i dInee 1ocated
o0 o0 d! DAL s R SR Al S ocae
i ngdepenEanthy badtpst efd fwiinisnesmre sBbahtatpasigned with the
speed and one or nore decrease in speed, \Wen the

r oteaticareentreline afuihe diudlgling, thedwstaan haringan V@PRG Swgee and

r ot a]tﬁe aE(%/ suj t Eplee adi stance per index. For exanpl e,
t HePBART T Aot by 10mm or nore per i ndex,

such as; H8AMoQfer"RpDoRENobdid@ benpithf 1B e alainyl dkOfVR eystem, the
nore per index, such as 250mm or nore per index, nore
prsepportbhgviBgo ampmanorrpese pulf pefesthats goRtagss 1Benphapar lower
nor e, per_.i ndex .0,..800 mmor nore per index. In one
eﬁHB@iCﬁé)ﬁttBetaﬂgugﬂ%rﬁYenﬁy%%{ﬂ’ be used as a time piece,

e.09. a{ifRln ti"Raki @58 oM&RE| Dowldr MBuMFh&E ®FOtheA ahhiiRr drive
pi ece that indicates any other nmeasurenent of tine.

Thyy stem | abidnghereuppee sinfadey pé bk Eigedeodieal support comprises a
non- commer ci al. bui | di.ng. Preferahl the building is a

c IRRENE; MAteBiRly Bﬁﬁﬁ%ttlﬁgrr OE%E%Pﬁ?h%/ h’é“‘ir}ﬂh E}Vﬁgsyﬁg?“boever the
a & ant, conference centre, multi-storey
caf?%gé‘ﬁt,efgﬁwﬁ’ bl ock, pub or club. In one

enbodi ngich, thhhehebamtdangrive systeomds rofted yid ladplagamtyy planar
have any suitable nunber of floors; for exanple it may
haearingosysteore fl oors, such as five or nore floors;
preferably ten or nore floors, such as twenty or nore
floors, for exanple thirty or nore floors. The present

i vent i Die WotatableWulldifgistrhetire e$ Cliabad], wheremaths fited outer
exanple only, with reference to the acconpanyin

dreaRPALsisi t Sinsle Rontmyppselized guigr supperisivat Poigafls beneath the

di f | : l e buildi
PR or S B B EEMUER Ton: Figure 2

is a cross sectional diagramshowing in detail the
annul ar drive system of the building structure

of
Fi ur e The Fptgtatde Huilding piraptuae o§rGltinrbiheseipethe fixed outer
showi ng i n detail .the annul ar,.drive tem of the
bLﬁqp&’Pﬁtglssm?‘SeCFBroé t500 8f Giore dis,crﬁeg%@%ssﬁ is a plan

di agram from above showing in detail a first

alternative annular drive systemthat could be used in

t e bui Tl motasthie building strEcigue of 1Glangh mdeseinsthg fixeth outer
di agram from [ a_second

b howi det ai |
al TPPRAL ’is\}@a‘é%aﬁg?/ozrt%v&?ﬁ%ggéllgl%‘iee‘ﬁf‘?rlﬁé‘? UpEd d be used in

30 the building structure of Figure 1; and



Figure 6 is a perspective view showng in detail part
of an alternative annular drive systemthat could be

w@e®d/017833 he buil ding structure of Figure 1. F@uG82007/003007
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1-3 show a rotatable building structure 1 that
conprises a vertically extending building 2 having a
nunber of floors 2a. The builging is provided with a
base slab 2b at its base. The Structure 1 also

CONPr i Sehe RofakatRd padaidakirhoupe i ORiAWPRAekeid therfixed outer
I ding 2. This support 3 is |located

supporting the bui
cesutppatt is medeap oftfhetyoor hdiregliereigheriés.it contacts

the building and takes | oad therefrom The structure 1
further conprises an outer support 7, which is annul ar

argl | oopf edoloNpe btuﬂﬁﬂlé BEubHir Q)'frhglelzoneTB? _tl"i’@gi"@&ﬁing claims
outer support 7 1s located such that the fixed centra

f owhel@in ahe finpdosites siippatt ik tpressmtiemeaibheulosyidrgially all or all
support. 7 has a planar upper surface 7a. The upper

Uit BedoT Guriagg oéaﬁ%@ngulﬁsmvwsxswgt ai nl ess steel .

The structure 1 further conprises a rotatable annul ar
drive system4. This systemis |ocated | ower than the

buz.| di Ngh rotatidblahavididd etravfuee of myostie 6f tHd@revedidgrlaims
drive system4 acts to rotate the building 2. The

anfbesgin dhg fized PatIn§upPOBIisr 4198datan annul ar drive ring

5 and linear actuators 6 for turning the drive ring.

The annul ar drive ring 5 has an upper surface 5a that

| s8.at t avhedotatail®duididdisigcirand sy onebf sk paeeeddly claims
that is planar and contacts the planar upper surface
7avbereimdoduthe phappdewer surfapr ogﬁlrrm parulgr idyiver §yséers and the
i's ratcheted ein rovi ded with a nu r _of engaaqi

¢ OB et e A Pl UaPrd A8 Bpofing HPHRELAY

i nner curved surface 5c. In the enbodi nent pictured,

there are a total of 84 engaging teeth around its

ol.er clhyecpigiableadwilBingntrectuest aif ofy sanenefaglaigns 1 to 7
teefh around |,ts inner. curved surface 5c ut the .
S Pl S it PLRF cofireStnias® oy e AbngiiE drifpeystem is
of hda@fldmaByife used depending upon the desired number

of degrees to be turned per index.In the enbodi nent
pictured, there are twenty-eight linear actuators 6,

W foyrteen spaced.equally around the outer_cuyrved

ol acelhe EHohE S %i?li%reriq%gaeyaﬂ'aef%r#@gw 1 to 7
S . eq I r j u sprf.ac o
¢ PEREIET Ry Y (RN LBer, SAEface RE e el Bulke ppport i
appyaetigaimatdriedt any suitabl e nunber of actuators may

be used dependi ng upon the desired anount of torque.

As illustrated in Figure 3, in this enbodinent the

| ipear r ' i j ' . :
ot parde Baa Suffofd SRELAEE drbaibAc of the rERBIAL claim
othRércheithg IedaridgColat@sdlondprgehpdatinitiensiieng e coating or

ring 5. However, in alternative enbodi nents the |inear
aclenet of sbearing mydepplopreddedry thy lower isvsfage o thg annular

the.ring.5,  or,,0onl on_the outsij 5d. 0o e ri 5.
i StBm /P pte O SurPhlerb Ot LT Py |
system where there are only linear actuators 6 on the

outside 5d of the ring 5. In the enbodi ment of Figure

4 the ahhelraratahle bailding) sGupkiralofanyoene af ¢he peeceding claims
t he, enbodj nent of Figure 3, the linear actuators 6 in .

e AHETERR rLhE P B afetial ' sEFies €agh alrus. PRSP perials.
E o R PHIcHAs] Bnd BA SE@Ehien Of turning the drive

rihg 5 1s additive but the force each provides in
directions other than the direction of turning the

drive ring 5 is cancelled out by the other actuator in

the pair. The linear actuators 6 may in particular be
hydraulic rans or screw jacks.



The planar |ower surface 5a of the annul ar drive
systemis provided with a | ayer of bearing nmateri al

whamwsngrsas coefficient of friction of 0.3 or | OR&EF/GBRW7/003007
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one enbodi ment this material is PTFE or

bronze. Accordi ngly, the annular drive system4 rotates

via a planar to planar bearingSSystenl with the planar

| oner surface of the annular drive ring 5 being able
toj3.0t atge Q%S@Jtaﬁl'éeb&iﬁﬁﬁ? SHIdAEE of TREm! I WHBIn the bearing
support 7. Optionally, tThe surfaces of this planar to

pl materidddaselegteslyoambrreze bmd RBFEcat ed. I n use, the

| i near actuators 6 are used to drive the annular drive
ring 5, with each |inear actuator 6 engaging with an
engagi NPhd O0takaite PRildlE: 3ROLHRE AT orkd BE tRe pidRding claims
annul ar drive ring therefore rotates over the upper
suvhereén 7 usg thedmtaringt ohaedréal lrayoantaticTbecffitiadti ohfidétion of
tqf annul ar drive ring 5 lead to a correspondi ng

r of-atToPY the building 2 that is attached to the

drive ring 5. The building 2 is rotatable in discrete

i ndexed rotation through as nmany degrees as required,

i 3. i tThe rbtdthhyler bhiddiapl sirudtard ifsCexamidewhdeein in use the
building is only rotated in_ the clockw se direction as
aﬁ?ea{ We mrirel has autebe soatficiprish fraviéen 66 0ak of Aewpiish

in a clockw se direction. However, as illustrated in
Figure 5, by including a second set of |inear

actaiat omhebeotprabls baddidy shecarposi TRaigh eCwilePeihth use the
bui I ding can be rotated in both a cl ockwi se and an

arReariggIBRrigrad has redtiie goefficiemeofefriesiimehd . &F oFilguen
5, as in Figure 4, there are only |inear actuators 6
on the outside 5d of the ring 5 and the ring is not

r atzcheteseh rétatdbl@vubdfhgPattictate an aﬁgt &lat Eﬁ/@pﬁi&uirﬁg claims

drive systemis shown, which could be used in the

syEhesginoin misgthe bearimgematerid deasi v dyaamid apetfidient of friction
syst C rises an annular drive ring nmade up of a
n6§(g$ug$ﬁ$ﬁ%nnveable pads 15 shown in Figure 6. The
skilled man wil|l appreciate that any suitable nunber
of the noveabl e pads 15 coul d be used to nake up the
ardul arThdr rowtabiledghuildtieg t dtadtureubeCladh pAdehexeiben use the

used .may in ticular he selected |n.view of the
hiﬁeﬁﬂf‘géﬂ@eﬁ@%ﬁf aj Gynafuc k?@?%fb?lﬁ@t, O#BRA%%% of Ok o8 Inwgr.

for exanple, be 24. The noveabl e pads 15 are

i nt erspaced between stationery pads 17. Linear

adPuat ot t6tatairle nmildigg t teucronce abl @lapad$8 awBeisdn use the
provi.ded. The_ annul ar drive rjng has _ an_upper surface

{ BEFriag fhaleris! b aislineglA SORERIEN GWERCHY RO RRIOVer.

pl anar and contacts the planar upper surface of the

outer support. Each noveable pad 15 is shown to be
atOachdthet mtatapdd buiddinlg $ie@dtubc bfiahPronelst RN prRYIRG claims
the pad. However, the skilled nman woul d understand

t Feterainyinsuse His earinmarateriall hafeastaitn ceafbicient oufl fidsion and

Al TR ARG o WY AP0 FIR BRRE "t

noveabl e pad 15 is al so provided with a pressuring
S sten1&£ot shown) , such as an oil based inflation
séét emI heorotetadhe fhaildimg sttuckwras of Llpimt 2drwhdéreithdn use the

ight of the .building (load)_ta the mveable ds 15 )
r Pofhibpomabdielo fas. ap diatics For it ot Thenan, aRdsgs Canpmic
| SoBIFRISM bS8t dPAM l4SrrEs Bgsa‘. 665 8¢ 1L the noveabl e
pads 15; when it is depressurised the load is
transferred back to the stationery pads 17. Sufficient
| oad nust be transferred to the noveabl e pads 15 such
t hat when the noveabl e pads 15 are noved, the buil ding
is rotated. The upper surface 7a of the outer support
is provided with a |ayer of



bearing material having a coefficient of friction of
0.3 or lower in the region where it contacts the | ower

waosacs3df the noveabl e pads 15. Accordi ngl y, P€TI6B2007/003007
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annul ar drive systemrotates via a planar to planar
bearing system wth the planar |ower surface of the
moveabl e pads 15 being able tggrotate over the upper
surface 7a of the outer support. The surfaces of this

pl 2nar TRe pbaR@sle IRAIJING sEYstegoTanybend bbih€ pk€sbding claims
Wien the building is stationery, the majority of the

| owlernedn othet Hdasaratjusfasey peedslubricatgdndneordethdn tapkieve an

building js tao.be rotated, |oad i r.ansferr.ed onto

© rerpBals e e 3 3o OF it BebBR BAEEHE 16 ove

the noveabl e pads 15 to cause rotation of the

bui I ding. After novenent of the noveabl e pads, the

| 023l i sThe ansftahle durildbek stuctuire ld anyaononé ke paekediyg claims

The, noveabpl e d 5 may . then be.returned.to . their
or VHFTRAR i, epRiGE deiver Nisterm CRUNGISS b BUBiET 4lig ring and one
St SURIOYE Blriviaah e AR t%?ﬁihgathfté%frwecﬁhgy ext endi ng

bui | di ng having one or nore floors; a fixed core

support for supporting the building, |ocated

supbstantjally centrally beneath the building, a.

7ot ant B RIS DUbeoRatnY OF GBta g heigin the or each
bujdi g Mg V5t N8kt N b NG andnighl)y hha push
ce%tlgééqg% né?%ﬁ%e?a th a Ilngng%avm'rhtﬁ the \%}rgltrlgcgﬂ1 érlb pus
ceclamgl $yyeema$. t he buil di ng, the system having an upper
surface and a planar |ower surface; and a fixed outer
support, |ocated beneath the annul ar drive system the
su%ortTH@\fl %aﬁe%ﬁ?&ﬁguﬂﬁfcrtﬁrseu% %irhh@i WAL HR or each
t he pl anar ["'ower 'surfacé& of the annular drive system
whéxied meains lieadineareacafatbhsclboiot riromr faagead séde® jacks.
annul ar drive system and the upper surface of the

fixed outer support conprises a bearing materi al

pesm tt] [ j on gf.. th npul ar. drive sy .Qye

théeé"']fi x%@gorﬁg %t?ﬁseu .Bbfi%ffg Ebr%ﬁﬂ'\rﬁa f %ﬁ‘g §%§u&a?fgéﬁév%3 to 25
SY¥h&Mbih $hé @hatRd Mive Sy@NVmpsdd! ANahndIQAIdR@ ring and ten
system 2. The rotatable buildi'ng structure of aim1l
wherr mione linearf pgledtaratlier temppethe deive réigigl e cont i nuous
fixed outer support that extends beneath the planar

| ower surface of the annular drive system 3. The

ropat abige QoitdidbRI batIEHE YirdicRire Ry lonbesehiile23 to- 26
fixed outer support is made up of two or nore discrete
unwhereid théfheare glrinteatieend lndatkchgnlyt owisider e alriv@ singy 3
wherein the fixed outer support is made up of twenty

or nore discrete units .5. The rotatable building

SUEGICt UnheOto /Gl N KhilIRE Mefudihe T }&e] Qubesr SHRRME3 1o 26
i s made ug(ﬁ&%%{ty 6r n%?% é#screte nits. 6. The ©

r ovhélh ehdrei drdidrivestieant locataf oalyyineite bk driee ring.
preceding clains wherein the fixed outer support is
present beneath substantially all or all of the |ower
SUésf.a.Cerﬂé rto@ﬁflgf%nﬁhﬂai%'sﬁﬁcﬁ%gtﬁ?ang' of{é‘gotf QfAkAPLE 10 26
burl’di ng structure of any one 0 e preceding clains
whehedein ttherel hxedrivet @easu piratdd ibsttarniitarandSoutkide the drive
rotatabl e building structure of any one of the

priée&di ng cl ai ns wherein both the planar | ower surface

of the annular drive system and the planar upper

surface of the fixed outer support are bearing

meg@®ri afge PtatdbR batlaidbdlsgruetiredoNCHRIHULH UvBeRinathe drive
one of clainme 1 to 7 wherein only the planar |ower .
suntawe aoé limearanetwators dand/ ghesestlienar sactuators are provided in




bearing material. 10. The rotatable building structure
of any one of clains 1 to 7 wherein only the pl anar
wapwen1ses f ace of the fixed outer support is bREF/GB07/003007
material. 11. The rotatable building structure of any
one of the preceding clains wherein the bearing
material is present due to theye being a coating or
| ayer of bearing material provided on the | ower
supdipCewith ke ofAbh faidbbMRy FitaiRNbaRMOthd FiggUpRPEhe other
surface of the fixed outer support. 12. The rotatable
bubdidg rag asearoespending lapationrieside théigingr ecedi ng cl ai s
wherein the bearing material is selected fromall oys,
plastics materials, greased netals, and oil filled
pags. 13rpd Qstartm_@ttﬁﬁicﬁng Wik@he oHdChHE f Yhe Prbdlide claims
wherein the bearing nmaterial Is selécted frombronze
5 andh&YEEE thdrd. is Bheingbet adrebdvoub uinhdlanglréve viogur e of any
one of the preceding clains wherein in use the bearing
material has a static coefficient of friction of 0.3
Orq40 notat abl i 1. dinAg ryGt uee
Q B TISahR IR e o e ¥ hgdims 1 to 30
st whezie oled hhnulentdrdfe fing ds ncwleafp 6f iwororlmesyr distfete units.
The rotatable building structure of Caim 15 wherein
in use the bearing material has a static coefficient
of 2§ ri ciy .0 . 1.0 f TRE: I Ok at :

10 5 3351 ngpetofliplecByRiiga kot of CRBCHE PRl the annular
wheried Ringisusedé b dfervdndg oiah@fel dikcieds uaitslynam c
coefficient of friction of 0.3 or lower. 18. The
rotatable building structure of Claim17 wherein in
usg,t he ri i Al d ¢ _coeffici f
rrtti oneropiPoBTbiaNTe MRkt ¥R El G pC R VB EHeRE hg annuter
st aH6é wing Rfmeliaum Jbforieseintdre Mistsetet MeitPear i ng
mat eri al has a dynam c coefficient of friction of 0.05

150r lower. 20. The rotatable building structure of any

f di | ai in i he beay.i .
matri ot p AR ASe T RE S FOHEE P PPY S8itBh PhRGnE Laims
dy RaBtein $REbLIIBIRN s RftafabicChy aB0td¥3kedd & Rlorby 0. 05 or
| ess. 21. The rotatable building structure of Caim 20

wherein in use the bearing material has a static

coefficient of frictiaon and a dynam.c.coefficient of. . .

Froeti o Henetatabls Buiidnd Saugngy S duGiBol et o building
20 ro;s%@&hslebw !3%'1%%%&&9&} Hoge Of any one of the

precedi ng clains erein the planar surfaces are

| ubricated in order to achieve an appropriate

coefficient of friction for the b in terial. 23, .. ..
The'r ot APaBPEAtRble) Bifdingt %twtu¥%0§illahg_ dnehsroipngie building
Pr RoeHAGOGLY! MatBR Bl odd e 3Dy didrte system
conprises an”annular drive ring and one or nore drive
nmeans for turning the drive ring. 24. The rotatable
buildigg structure of Claim 23 wherein the or each

25 dr 3%e nthpgotatakle uulding isteeture; ofedity aBe @AttBe Pregreipg claims
an i d I : h b .
purhafe Y RiElE P ROREEE Bt BB an oni
dr tlvekwerRNGiré&ich.l | near actuator selected fromrans
and screw jacks. 26. The rotatable building structure
of any one of clains 23 to 25 wherein the annul ar

e o5 SRR AP ) 9 e P s
30 27whdREn r@ltea'bgﬁhﬁlgb Uk | gli Mgt FaieddtaRt, OboftYe e cBhire, multi-

clains 23 to 26 wherein there are drive neans | ocated
ontprayutsi parkt, edfide ibkeck,i mgp. o28lubThe rot at abl e

buil ding structure of any one of clains 23 to 26



wherein there are drive neans |ocated only inside the

drive ring. 29. The rotatable building structure of
warysonms3df clainms 23 to 26 wherein there are BET/GB2007/003007

means | ocated both inside and outside the drive ring.

30. The rotatable building structure of Cl aim 29

wherein the drive means are |gpear actuators and these

| i near actuators are provided Inpairs, with one of

each pair being |ocated outside the ring and the other

bei&g aﬁ a corresponding |location inside the ring. 31.
Thl 1 ot AhaBPEtRhie kiikng stivetuie ofofnyapye efdhefpre¢asting claims

pr ji ' in there. si ngl e conti nuous
ok arlﬂg?%ghgﬁ%ﬂ%%n o B debef o 0 o ng
structure of any one of clains 1 to 30 wherein the
annul ar_drive ring is made up of two or nore discrete

5 unitt-s. Bhe rotpsablet byilding wrndtaiengf &ilpinet4fr svhetei@ dienbuilding
32 ﬂ@g; [ nqular drive ring is made up of twenty
orhnnrégﬁ §%p§?§3ﬂ§P§% . 34. The rotatable building
structure of Caim33 wherein the annular drive ring
is made up of forty or nore discrete units. 35. The
rotatabl e building structure of any one of the
preceding clains wherein the building is rotatable by
180 degrees or nore. 36. The rotatable building
structure of Claim35 wherein the building is
rotatable by 360 degrees or nore. 37. The rotatable
buil ding structure of Claim36 wherein the building is
conti nuously rotatable for one revolution or nore. 38.
The rotatable building structure of any one of the
preceding clainms wherein the building is rotatable in
both a cl ockwi se and an anti cl ockw se direction. 39.
The rotatabl e building structure of any one of the
precedi ng clains wherein the building is a hotel,
restaurant, conference centre, nmulti storey car park,
of fice bl ock, pub or club.40. The rotatable building
structure of any one of the preceding clains wherein
the building has ten or nore floors. 41. The rotatable
bui l ding structure of C aim40 wherein the building
has twenty or nore floors.



