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the Invention The invention relates to novel

w@b@vosmweut i cal | y-useful conpounds. The i nvent PONYGB2006/004104
further relates to conpounds that are useful in the
inhibition of the activity of 15- |ipoxygenase and
thus in the treatnent of inflammtory di seases and of
i nflammati on generally. The invention also relates to
the use of such conpounds as nedi canents, to
phar maceuti cal conpositions containin % them and to
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Consequently, a nunber of drugs have been devel oped to
inhibit the formation of PCGE , including "NSAl Ds"
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(sel ective cycl ooxygenase-2 inhibitors). These cl asses
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R3d to R3g, R3k, R3g, R5a, R5b 5R5d and R5f to R5h
i ndependently represent Hor Cl-6 al kyl optionally
w@amsnstet ed by one or nore hal o atons or - OR PCDGB2WG/004104

of the pairs R4a and R5a, R4b and R5b, R4d and R5d

5R4f and R5f, R4e and R5g, and R4h and R5h 5may be

l'inked together to forma 3- §40 6-nmenbered ring, which
ring optionally contains a further heteroatom (such as
nitrogen or oxygen) in addition to the nitrogen atom
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cyclic. Further, unless otherw se specified, such

al kyl groups nmay al so be saturated or, when there is a
wa@fof7iosliognt nunber (i.e. a mninmum of two) of PEr/GBR06/004104
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fluorenyl. The point of attachment of aryl groups nmay
be via any atom of the ring system However, when aryl
groups are bicyclic or tricyclic, they are linked to
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identities of those individual substituents are not to
be regarded as being interdependent. For exanple, when
wor®7954031 i t uent represents -C(O R 3b and t he BECTIEB2006/004104
substituent represents -C(0O OR30, and R3b and R3c both
represent Cl-6 al kyl substituted by -OR6d, the
identities of the two -OR 6d groups are not to be
regarded as being interdependent. Conpounds of the
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Rdb and R5b are not |inked together as defined herein.
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t etrahydroqui nol i nyl, isoquinolinyl,

1, 2, 3, 4-tetrahydroi soqui nolinyl, quinolizinyl,
whewzoswsanyl , i sobenzofuranyl, chronmanyl, PCT/GB2006/004104

benzot hi enyl , pyridazinyl, pyrimdinyl, pyrazinyl,

i ndazol yl, benzi m dazol yl, quinazolinyl, quinoxalinyl

(e.g. 2-quinoxalinyl), 1, 3 be@zod|oxolyl
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R4h, and R5h, are linked to ether they forma 5- to
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further heteroatom (such as nitrogen or oxygen) and

i soptionally substituted by nmethyl, -CHF2 -CF3 or =0

(so form ng, for exanple, a pyrrolidinyl, piperidinyl,

nmor phol i nyl or a piperazinyl (e.g.

4- et hyl pi perazinyl) Further preferred conpounds of

the invention include those in which: R3a represents

C .6 alkyl optionally substituted by one or nore

substituents selected fromF and - OR6d; R3b, R3c, R3h,

Rda to R4h, R5a, Rob, Rbd 5 R5f to R5h independently

represent H or optionally substituted C al kyl (e.g.

nethyl) or. the reIevant parrs (i.e. R4a and R5a R4b
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nore preferably, nmethyl; Rde represents Cl- al kyl

(e.g. f-butyl), which group may be substituted by one
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R4h and R5h i ndependently represent H, nethyl or

ethyl. Thus, preferred optional substiruents on W

i ncl ude phenyl, brono, ethyl,spropyl, -NHC(O O -butyL

et hoxy, propoxy (e.g. "-propoxy), butoxy (e.qg.

n- bnt oxy), trifiuoronethoxy, particularly S(C»ZNHZ

2N(CH3)H, -S 22N(CH3)2 -S(O N(CH2
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het eroatons (e.g. oxygen heteroatons), so formng, for
exanpl e a dioxolyl (e.g. a [l,3]dioxolyl) group. Such
groups may be substituted but are preferably
unsubstituted; when Wis a 10-nenbered bicyclic ring,
it is a bicyclic heteoaryl group in which both rings
are aromati c and which group preferably contains one
or two hetereoatoms (e.g. nitrogen). Such heteroatons
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her ei nbefore defined by 1 to 3 substituents; when W
represents a thiazolyl (e.g. thiazol-2-yl) group, it
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5-position, by at |east one (e.g. one) chloro group;
when Wrepresents a pyrimdinyl (e.g. pyrimd-2-yl)
group, it is unsubstituted orgsubstituted, for exanple
at the 4-positon, by at |east one (e.g. one) nethyl
group; when VVrepresents benzodioxolyl (e.q.
benzq di oxol is preferably |
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dlchloropyrld 2-yl, 3-nethoxypyrid-2-yl,
5-butoxyryrid-2-y|, 5- et hoxypyri d- 2-yl 5

5- propoxypyrid-2-yl, 5-propyl pyrid-2-yl,

5-et hyl pyrid-2-yl, 6- trifluoronethylpyrid-2-yl,
5-(NH-C(O O -butyl)pyrid-2-yl, 2,5-dichloropyrid-3-yl,
5-met hyl pyri d-3-yl, 6-nethoxy-5-nethyl pyrid-3-yl,

5- phenyl pyrid-3-yl, 5- clilorothiazol-2-yl,
benzo[ |, 3] di oxol -5-yl, pyrimdin-2-yl or

4-met hyl pyri mdi n-2- yl. However, nore preferred
conmpounds of the invention include those in which W
represents quinolin-4-yl, unsubstituted phenyl,

4-1i sopropyl phenyl, 4- diethyl sul fanoyl phenyl
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hexaf | uor ophosphate, 2-(li ?-benzotriazol-1-yl)-I,
1,3,3- tetranethyluroniumtetrafl uorocarbonate,
wo 2@y050B8EXY| car bodi i m de- 3- propyl oxynet hyl  PCT/GB2006/004104
pol ystyrene, O (7-azabonzotriazol-1-yl)-N, NN K6 N -
t et ranmet hyl ur oni um hexaf | uor ophosphat e or
(9-benzotriazol- | -g |-N N Ny, N>-tetranet hyl uroni um
tetrafl uoroborate). Alternatively,
I,2,3-triazo|e 4-carboxylic acid may first be
activat e t.wth e rea ent,e.
oxal yl fsféeda e tﬁﬁ&?ﬂdﬂﬁiﬁ%?%@ ogee)r% Yéﬁ‘HPPS/quHOH of
th%hdosrtaae%a &, 113 RBRIRNALE Rlafor POLIENUS thesdeen t
di chl or onet hgne THaF 1J%lptuenej%éﬁ) hen;uené:fs eeél g operate fully
suiin ﬁblseamatgaofﬂslwct e PreferBiF,) the begkwash agnduit ste,ures less than
for of t acyl chloride. This
actl ge F)ﬁg&@g&iﬁg{%‘%ﬁ,&@t@ﬁ%ﬁcrﬁg rTeacted with a
conpound of forrmula Il under standard conditions, such
5as thosepd %ﬁ&ihbl%%ﬁ\ﬂ?‘ﬁ?a bgra?raﬁgéd Au%ﬁi tlfa% E&%‘rai’ﬂnllé function is
appreci ate that when tonpounds of formula
| i gigipged for aprtiicelar staiyerhagked svhile tlmbaubthls@ewamn isheing
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pep e 2eFeBlt BR%hIrE oo R b i S
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Reaction of 1,2,3 -triazole-4-carboxylic acid am de,
or a |V-protected (e.g. at the triazole nitrogen)
deri vat i@ further agrect, wetmesane@mm@r@\fl SG rmuhad of ftraining a
I in L1 represents a suitable |eaving
groéulldclo @{ng halo (e.g. chloro, brono and i odo),
-OS2CF3 -B(OH) 2, -Sn(Rz)3 (wherein Rz is Cl1-6 al kyl
an dam;higf the dhid to fﬁydm e duHidH of a stidb{ebh ROl 3)eB, a strainer

- Bj ( OCH 3)2, -Bi (W2(0C(0O) CF3)
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sodi um xi de, potassium carbonate, potassium
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t [ Pd2( dba) 3
(t irglgésl,{ %%E@ g‘?ﬁz@?ﬁ I(Ejfg%b %eeﬁ%e%agm?% a(ﬂ) %131 gﬁn( O), bases
that may be nmentioned include cesium carbonate,
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E - bi s di phenyl phosphl n@%l - bi napht hyl dp
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re
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at stospdrehasketi i i) Reaction of a conpound of formula IV,
wherein Wis as hereinbefore defined, or a
TV—proteg gd derjvatiyve thie?@i’i‘; vvlth , sui table
reagent PRRIELON IEHFFA0YY eRmprses dapigflowing flgmyigside
o) v AN il ons
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performed under standard 1,3 - dlpolar cycl oaddi tion
reaction conditions, such as those described in
Katritzky A.R et al, Heterocycles 2003, 60 (5),
1225-1239. For exanple, the reaction nmay be perforned
wi t hout solvent or in the presence of an appropriate
sol vent (e.g. water, nethanol, ethanol,
di met hyl f or mam de, di chl oronet hane, tetrahydrofuran,
di oxane, toluene or mxtures thereof) at about room
tenperature or above (e g. betvveen 40 and 8(I)C) (iv)
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WNO2 VII5 wherein Wis as hereinbefore defined, under
standard reduction conditions, for exanple, by
weepioyiosy tin (I11) chloride dehydrate in the PCEEBR®ME/004104
of an al coholic solvent (e.g. ethanol) at reflux or by
hydrogenation in the presence of a catalyst (e.qg.
pal | adi um on carbon), w th ajgource of hydrogen (e.g.
hydrogen gas or nascent hydrogen (e.g. from amoni um
formate)), optionally in the presence of a solvent

(such as | coholic solvent (e.qg. t hanol )
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acid with a conpound of fornula Il as hereinbefore

defined, for exanple under reaction conditions such as
t hose d&bebadkecish emreiuitbedydweembmdrtebtiee theatrainee paeent afdhe

of co f. formu ce step, (i above
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condltlons for exanple in presence of thionyl
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presence of a suitable solvent and catalyst such as
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dlnethylantnoFropyl ) - 3- ethylcarbodllntde (EDCl, or

hy 8 seeh ofrthelplurtley ebstyaiegsteghess |y in the presence of a
sui tabl e base (e.g. 4- dlnethylantnopyr|d|ne)

Compoun of f nulae [ 11

cormer o i Ry g0 BEToa o i e YeGiast cpn i EisFron f o0 % of

or tH¥Ryirf€: 4184 &f the dtrahérttefeehYmaRalro@Yably frBmtd1Eto 4 % of the

processes descri bed herein, or by conventiona

15 sy purfrse AEca Geectii@ings SCIRen. accor dance wi t hst andar d

techni ques, from avail abl e startlng materials using

approprlate r and rea ond ti.ans IS

e o e N
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Fl emi ng, Perganon Press, 1991. Substituents on W

( i backiashpanduifs A?é?@t&ﬁbéﬂ@ p durgher psnset, theyprewnhsarmtiosd
d th
o BroPlde Ry st B e 0 O O b unds of

formula | by way of nmethods that are well known to

20 t h@sigaifdi Hdusilg havih B @n adlét foleanhie Sn@bn Sugd HRSRHAE fluid;
i ncl ude substltutlons reductions, oxidations,
al kyl ati ons, acylatlons hydrolyses esterifications
and pbralgy iof smm;rdaasketsmhepq@ccéwtxwhe gomntg opanf the internal

GeP TR el g RoRe e B ag omEPIUET wipe

s eqmem@ dluid tidt laﬁd gRSRhoMe (e ihlenas ihd §XtEM1@D§urﬂ6esVMf the
represents a hal o group, such grou%

i nttEHDE davket beine dhBowcomgumiqatipe yithdhe &trauaﬁd e iondett he
processes described above for the preparation of
compounds of fornula | . Appropriate reagents include
NiCl 2 (for the conversion to a chloro group). In this
respect, the skilled person may also refer to

" Conpr ehensi ve Organi ¢ Functional G oup
Transformations” by A R Katritzky, O Meth-Cohn and
C. W Rees, Perganon Press, 1995. O her transfornmations
that nmay be nentioned include the conversion of a halo
group (preferably iodo or bronb) to a cyano or

1-al kynyl group (e.g. by reaction with a conmpound
mhlch |s ‘a source of _cyano anlons (e g. sodium
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Medi cal and Pharmaceuti cal Uses Conpounds of the
i nvention are useful because they possess

w@b@rosast ogi cal activity. Such conmpounds are POEGBR@6M04104
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i ndi cated as pharmaceuticals. According to a further
aspect of the invention there is provided a conpound
of formula 19 as hereinbefore,defined, or a
pharmaceutical |l y-acceptabl e salt thereof, for use as a
pharnaceutical Al t hough conpounds of the invention
may possess arnacologlcal activity as such, certain
phabageshiceledter-asseaelly semarigiag g backyrash eendaioperable to
de d exi st or
pe R EELY B iCLest ARRANAE, B B S B bl 0 3.,
may be adm ni st ered parenterally or orally and

t her eaf hvast hdvanepahgly, ﬂ%%ak:ﬂw&dh&:olﬂ@ﬁblr dsBerhBIyTY arranged to
conmpounds_ of the invention. Such conmpounds
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i neasitigdhe fluidgoipag firete thoomsidndscachaf a pbrality of sigidemnd
of v n er.l nent al dete bIe
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hour), follow ng oral or parenteral adn1n|strat|on
Comu@%b&kwaﬂﬁcdnauﬁ mmﬁ% %M{o%om&&ﬁ%s to 1h8 outer
particul ar, they may inhi he activity of

| | pefasg oh sacbstratney sqygﬁns wh@teby ithe postion plotky gesineresereen. e.
t h {

B 08 2 0P PR AR bty
apapaa@mﬁ/or may elicit a 15-1ipoxygenase nodul ating

effect, for exanple as may be denonstrated in the test

descrlbed bel ow. Conmpounds of the inventionmay thus be
us ef ul iThe pheality ehstrabrar besketstvse prefeablly shbineted fp ahadkivash

B#Qbﬁdnoﬁmﬁ tafboLifpoxygenase, and particularly
oxygenase, 15 required. Conpounds of the

|nvent|on are thus expected to be useful in the

15 t r eat meRinaflf, dstotednabBl ¢, aRe prébgrt trivefion dfvha@BEIusBbllows a

wi || be understood by those skijlled in the art to

i nelurldy ahseratsistiaing masdalesceash cemprispg ane ocaplestgingr
i d

O T R R B R

aS nioltmrsmdmnhgle foeckvlmh synarf O this @ASLCY thechressne ﬁiventlon also
and/ or . physi ol ogi cal reactions to external stinu

( ePpVides, 132 fhrthar aghechia v assqnaldlp dorsusy in mbaglgwh assembly

re
20| SOPERSe R TNSSEAP OSSPl g

25

ti phuity nbyadyeasteciridess edop,having aeroattpl apeningathe valve

d i | ati f. |
o araB R R Bing BB riecRy a0 ABRURE BT R Ta T f i ol
ar BenP¥noveiBle tddbRRtkhe 8péifing oS 8li@imdny a@ﬂﬂtﬁ@o@r@ bPEniRRYE a

ot her synptons known to be associated w t

i nbackiash eenduitde therehyrponnady &q@phwashrﬁomémﬁh@n oulet |
thg&xﬁ_so be understood to include any inflamatory
dlsease di sorder or condition per se, any condition
that has an inflanmmatory conponent associated with it,
and/ or any condition characterised by inflanmtion as
a synptom including inter alia acute, chronic,

ul cerative, specific, allergic and necrotic

i nflammati on, and other forns of inflammati on known to
those skilled in the art. The termthus al so incl udes,
for the purposes of this invention, inflammtory pain
and/or fever. Accordingly, conpounds of the invention
may be useful |n the treatnent of asthna chronic

I - NN PN\



adm ni stered by way of known pharnaceutica
formul ations, including tablets, capsules or elixirs

WO 200705287 adm ni stration, suppositories for rePCHGB2006/004104
adm ni stration, sterile solutions or suspensions for
parenteral or intramuscul ar adm nistration, and the
l'i ke. Such fornul ati ons may begogprepared in accordance
wi th standard and/ or accepted pharmnmaceutical practice.
According to a further aspect of the invention there

el ud n Aol EPBFIRGT fefele 1k b areplte causing
def theegenify tiRrdi & MBSCIHD & b of ﬁﬁg‘fgﬁ@@ !\Af?thlsslﬂl):/éessive backwash

thereof, in adnm xture with a pharmaceutica
ac cepeaiy- dndredeead arangement, the opsaingiisen arbhate opereng.i Bhis

fur ' ess . for .th repar,atjon of. a
phas ot B SRS BeBbARER e o sHY bR G the e
Swhi dtthpognassdaanindsss ldapihngiting thidte RUFOE dHeh ORoA
coqfound of. formula | as hereinbefore defined, or a
phatRTERHoROf Ehe SpIngE psspmbly of thepreserh épveptionitheppening
phaBR ' I | o i n
G o) bBLRRET Bl Rl B 1 B0 bRy from 1510
cordi’ néle apeningmhg be sized sphat 4 singlg datlsvishabnduitis epefed|at
ir1ép§.tre neqt ?f i nflapmati on as defined herein
(.5 IR DEeTnitNel, dhe Qusning daast b Sreddo allpwitye oF spre
10 nhsabick@hscofiiuib-tbibeQp¥@Nase, inhibitors of FLAP
(5-1ipox}' genase activating protein), and | eukotriene

receptor antagonists (LTRas), and/or other therapeutic
agent s tWhile theevalisehayl bd arraniged suchahateitdre afe periods when no

i nfy] i on)..According to a.further, aspect of the

| nERTBH SEuRar ooy firbuding bigkaiisalimanng et ey make
COmpratisn 68the (vhlve plAOBIFANE Biis fsPalltubhrly thé8ase where the motor
her ei nbef ore defined but w thout the provisos, or a

phairiviiedhe velye platelkasdntuifivientderque tchesreeavine thadlydBplic

an : ' at. that is,useful in the .

13 Skiling RELEDRAEBEE M s bRfares 3R Hoter Pl pige are
( Aprrangbd(sB)thatshdre isalivayed 1¢ast GEBaskwhsh dbillit & least partially
phar maceuti cal | y-accept abl.e adjuvant, diluent or
caPPPRt ALY NIERGOLRASIR IpPBYaEeSs provi de for the
adm ni stration of conpound of the invention in
conj uncty i er apeuti c..agent,, and .
Thus be ot e n e AR e R e B AR T  PR theB Aeloste in
whepwimnctan witatie baclevah syhesof b efabid fIREHGLABEMBISSit will

ZOCOEBO%%gtOf gge i nvention and at | east one conprisés
t h&® Jrdgstoed, tabthe pringipleg b the aiverasseray pravdhsrapptied fo. the
f obpat; ' ' i..e .presented
s R Bl o A B ARS W o ki et oy
i ndigiAt¢.on and the other therapeutic agent). Thus,
there is further provided: (1) a pharnaceutica
fornulag%gp including a conpound of formula |, as
her ei nbEFRPAIRRIES ?fége pigeenkigvestien WHbn@w b idswssibedybyavay of
phag SUhINCRI iy f..another. .
e it S e R e R R
i nflammati on, and a pharnaceutically-acceptabl e

25 adj uvanFigurti | iseﬂbngitud@ma? bf)o@f-'seoﬁ'ﬁdal(v?éw thrkigdh Oftraddht S
conprising c onents: a_ pharmaceut i cal

f o?grj?fff‘gityi %ﬁor {8 P% SIHEO%HWBB‘%HHC Bresend inyenton;, as

her ei nbef ore defined but wi thout the provisos, or a

phar maceuti cal | yacceptabl e salt thereof, in adm xture

Wi th a pharnaceutical |l y-accept abl e adj uvant, dil uent

or carrier; and (b) a pharmaceutical formnulation

i ncl udi ng anot her therapeutic agent that is useful in

the treatnment of inflammation in adm xture with a

phar maceuti cal | y- accept abl e adj uvant, dil uent or

carrier,which conponents (a) and (b) are each provided

inaformthat is suitable for adm nistration in
conjunction with the other. The invention further

S r . o



i nstances where higher or | ower dosage ranges are
nerited, and such are within the scope of this
w0 pooesiosn. Conpounds of the invention may havECT/682006/004104
advantage that they are effective and/or selective
inhibitors of |ipoxygenases, and particularly
15-1i poxygenase. Conpounds ofjsthe invention may al so
have the advantage that they nay be nore efficacious
than, be less toxic than, be |onger acting than, be
nor e po%gnt éhan roduce fewer side effects than be
nore easi§we b%q)?rggsdsepﬁgna VisHueldhe asembly ofdtigwe 1 along the
Pha,BRC ?klnetlc profile (e.g. higher ora
bi oavai lability and/or |ower clearance) than, and/or
have ot her useful pharnmacol ogi cal, physical, or
c hen caFiguepey 4 sieplifivdreprasepnomeSthl auipenient Hstiater
% mhet r for use in the stated jndicatigns or
é%lwssa@ B?lsvaa gicenguitrassordingdoaguaipried pmbgdimenppldhe
5ad*ag&aggwgﬁoﬁ3& ability of Iipoxygenases to oxidize
yunsaturate gatty acids, containing a

1 4-ci s- pent adi ene configuration, to their
c o r r esp®iglire\d 1@&0@&9@1@&@@1 otevhyftthe x3sbmbBr o\ gre @ slorgithe

AL A RSN s AR B i

arachldonlc aci d. The assay is performed at room
tenperature (20-22C) and the following are added to
each well in a 96-well mcrotiter plate: a) 35 nL
phosphate buffered saline (PBS) (pH 7.4); D) inhibitor
(i.e. coepptndo Mukdhiteleishovon BlstrlY&QssdblF Ogetibrad
10 x concentrated solution of 15-1ipoxygenase 1 n PBS.

10 Th @%‘Faaftde@ ZapemprEndahewing? inthgiferm aka seneradlympright,

e by ool B ARy,

r oembbdammt gitowmein tle) figures anizdismkied heedigdfico is drianged

tern1 b tion of nol ; and f

t h&S§ tvegifcak w% Eff)@mssa;ats% 3@%%&@@%@&&3 Py deiogiepted in
15&1%% ryais%eie@ﬁaeﬁsﬁt&nﬁg) ds hédh@ss.ed by reverse
phase HPLC. The invention is illustrated by way of the
foll owi ng exanples, in which the follow ng

15 abbr evi ahe bossimglyasaa upper dopsd: end @f. seaupaé cnithe PFA body 8 of

a Iy Ea PR B e ! TR e a BB Spciadan o

NVBagaue! a@dwﬂ%meegssanm?%@%%aree% ﬁhpaldaﬁré' 196%{1 The
activated car Brop Bronotripyrrolidi nophosphoni um

hehamsmﬁ @mﬁ@‘gémwsth |at1 mlgtom fioe hipeid 40 be strai@¥ sand an outlet 16
hazol,- 1 "ii1V -tetranmet hyl uroni um
f%negﬁgggate THF tetrahydrofuran Starting
naterlals and chemnical reagents specified in the

20 synt hes ASstaﬁﬁ-@ hdsbRgl gb B AAIRY adféalgaag 90 ak kéfalﬁé/@wktﬁhl tBe
from e. Si gma- Aldrich Fi'ne Chemical’s. Unl ess

ot hevsingtbewaermand lmp@r pkatqﬁ%@dtaalowonyatec% orhemuppér plate 22

or SRS o belrd RN ATRe Ferh i s Mihes 0B b o P end S
of aﬁcomnytmdﬁth@hoﬁsmeg £XBHpbESoBRES (d? @onbh@ra@é feltteensure a

consi dered to be dlsclosed Synt hesi s of

] n é\“ﬁﬁwle’éff‘ék betwoersthycpmpenesandthp daygssc Asshewmmore
25 1 Bt ORI R A GBEh e hoprled €yt oL e

MeOH (10 nL) was stirred at 80 OC for 3 h in a sealed
vial. After cooling to rt the white solid forned was
filtered off, washed with Et O (2x50 ni) and dri ed.
Yield 2.11 g (74 %9. 1H NVR (DMSO-J 6 400 MHz) d 13. 30
(br. s, 2H), 8.40 (s, IH.

1-\2- (Tri et hyl si | vDet hoxynet hyl J- 1,2, 3-triazol e NaH
(60 % suspension in mneral oil, 1.10 g, 28.4 mol)
was added to a solution of 1,2, 3 triazole (1.90 g,
27.0 nnDI) |n THF (30 nL) and t he n1xture was stlrred



A m xture of 2-benzyl am noqui noxaline (1.30 g, 5.50
mmol ), ammonium formate (3.13 g, 49.7 mol) and Pd-C

W@ 1@90F937 130 ng) in MeOH (60 L) was stirred BET/GBRG06/004104
for 48 h. The mixture was filtered through Celite(r)
concentrated and purified by chromat ography to give
the title compound (278 ng, 23% as an orange oil. 1H
NVR (DMSO-J6, 400 MHz) d 8.26 (s, IH), 7.74 (d, IH),
7.55-7.46 (m 2H), 7.30 (ddd, IH, 6.95 (s, 2H).
4- Chl oro-0-anjsidine A m xture of 4-chloro-2-nethoxy-|

 nPRadslsE 3B e#Eh FBCTOUUE compRING a peHEl PyckevasloRibg2S and
d 1
R R L LR B LS

( adiigurbbcomPrisds)a tmﬂtoﬁsiderdstra’fﬂm nmicdalasr2é. wasinghe tbaelotvat tube

(NG5S 5 Sl CBHEERRRaR ULete BB ITEHB: Byrel for essons of
Schggﬁ%tography gave the title conmpound (511 ny, 65%
as a red oil which solidified on standing. 1H NWR
(DMSO-J6, 400 MHz) d 6.78 (IH, d), 6.67 (IH dd), 6.57
(1'H, d) Eadh 8Pife@khodBle B iarfaBgdd substantially vertically within body
S) ,2,.4- 0 chl oro0-?2?7-1ql ui his inter dlat

o 85 e iingcdo Jath vtk RS SsTostt B a0t b baver
ab%lé@e 34, Ql’i@ ﬂom%r B 188 BackwiiBh Ribk 24 tRinklphea %?"t‘l?e I(ﬂvepﬁlate

g, Yﬁrow de an offred oil which solidif
on Aétlta mﬁpwgnd e baclevesh pe 2R@xognds thepughRhe mms@pmt@zmam

10, SBpef il JEhatiCty ObvaSer el rhyaned{a kiR fhesdia”

solution of diethylamne (5.2 g5 710 mol) in pyridine

(15 nl) pABSH&RVaSittubB 285 15r6€1d@@mh3arl€ngltudmal slit 32 extending
JV-acetyl sul fanilyl chloride (10 g, 43 mml) was added

i nalonaits Igngth atdhe peiot fapigs tachefithe Ertm;nfm beslkete3Gweesociated with

t t

or SlEB Pty TS i o B SROGE AR Pt iR 4o

c oag alt&ﬁaﬁﬂe) to g :elt ag dad badkavash eabgi msatytﬂeeprwﬁe@ W1thfa%€r16§ of
00 OC for 3 h ter cooling to rt,

15 ad polss-eq fiqy path f%rybatdﬁ%fas(bdmd Eﬁhleﬁffomm)(t@tﬂma@om@the region
Th f
IS LS5, NS LG o LBy o
gi weckwash tubel28 aond dutuche ﬁ@eﬂcegaty@? tBé) hasingel. IAnw)utlet (not

cr é t al 'r r%ql_gplq/sR g‘%%r %q)bagkxga qelgd 173 M%‘?‘géqf_iléfg{%éper

F%omﬁnemuﬁgﬂhh@@tmylbenzenesulfonan1de a)
i V- Met hyl - 4-ni tr obenzenesul f onam de A m xture of

4-ni trobenzenesul fonyl chloride (1.20 g, 5.42 mmol),
20 met hy| aknctest{aiidr |bask'EHB?(5 e@eidsefwéendherapypey plabhEPar(diie lower

G plare24 BT om0 €ty g bisker Ty Bptost i e e 15
i iﬁb}b&!’r %n&‘@éj a@édt H{e%p\% ﬁlBte@Uz thts (léa%} éﬂd?seacﬁ@ﬁﬁ‘i%gr WSI((?[ 30

aq’ ) dri ed
( Naxtm them@h @mh opfms rnatp ébb camw |bf310®atlhﬁ dﬂwmplate 24. Each

CunTESRE N shiRaEG gty CFRARNE! T sl s priencing
25 neeﬁﬂs%ltlallﬂﬂgmlfe[%ﬁ:@l &:f ﬁhe stReMritketB O%e@@e&lahb uﬂ%ﬂ plate
8.1 (2H_ddd) (IH, . br, s),
% Byd meAﬁwmlatv%fhvr%@na Srwaatt fos élﬂil@és zh

f 1

A A R s"%ﬁn %ﬂﬁﬁsn
NbCH (20 nmL) was hydrogenated at nornal pressure and
tenperature for 3 days. The m xture was filtered
through Celite(r) and concentrated to give the title
product (207 ng, 7 1 %9 as brown crystals. 1H NWR
(DMSO-J 6, 400 MHz) d 7.40 (2H, ddd), 6.90 (IH, q),
6.61 (2H ddd), 5.91 (2H, s), 2.32 (3H d). 4-Am no-JV,
-di net hyl benzenesul f onam de ("a)
i V. 7V-Di met hyl - 4-ni t robenzenesul f onam de The sub-title
conpound was prepared fron14 nltrobenzenesulfonyl
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accordance with the procedure descri bed above. Yield
11.68 g (92 %9 as a white cotton-like solid. 1H NWR

W@ DvB@s2036, 400 MHz) d 11.05 (IH d), 8.62 (I HCHEB2006/004104
7.79 (IH dt), 7.49 (IH, ddd), 7.40 (IH, ddd), 7.33
(IH, ddd), 4.37 (2H, q), 4.28 (2H5 q), 1.42 (3H, t),
1.41 (3H, t).
2-r(2- Chlorophenylantno)nethy?ene]nalonic aci d di et hyl
ester The sub-title conpound was prepared from
2-chloroaniline (4.74 nmL, 45 mol) in accordance wth
t hbmbstrtﬁc”e alenoeglaﬁeétrmewcm@é, dopvigsyayds plopg the intgriongf the

s WG 20 o AN UENBob i 00 b1
(1 platectdf). SThe. difle( 16Hs pdallideddo 28no@Hbraiped lifquildflfréxﬁl-the hgusing 4.
1.27 (3H, t), 1.26 (3H, t). (b)
6- Fl uor o- 4- hvdroxqu|noI|ne 3-carboxylic_ acid ethyl .
est er 217 the appagsmsph wnamt%@%%w@h%qcmmube aga@ﬂ its
di Fg_gq;,

5 Wagstsg éteg §tr$[18§‘9dsl|§%sr ?ﬁ@ 4n(9va rﬁ_t)t fe%%]c% tcﬁ]&;(et(%t)rog%p BZ ﬂvmg
he‘dteestiainer @eme?sammmmat Tab dtinabssemirpefoatatateng the st‘calﬁer

A i th filt
o PGS0 K ekt } s faaa) Bl AR 2178 bt SGF g pepr 40
4. ﬂsﬁn Sviled m@un?e‘él dh aytféhtrﬁl cferle'sﬁaft 1@6%16%%@1 e uﬂQ&

zad1243 (IH5's), 8.56 (IHs), 7.80-7.58 (3H5
4.p te(@Hmdqyrlven bps n(uger assgmbly (not shown for clarity). It isa

d b .
10 ¢ PO b B B Rs R USRS ke P af Elblaieer
2- bz(sﬁcffsbtmmréhéﬁtyﬂl a@inglé)motﬁﬁésl@b’rhﬁryej rral oni ¢ acid
di et hyl ester (see step (a) above) in accordance with

the procedure described above. Yield 2.46 g (66 % for
two st epagh sieningn beagket histpeoddd with a xrilVBedrBYBOILY upper end

7. S8 obfior o 22 xRl s 4 By sRoto i bl 0 Wi

( 35ty rela&oﬁimlﬁawamhehstﬁimysmn @hamaatanmbh OX¥Hel géalacm d
ethyl ester The sub-title conpound was prepared f

15 . f@(uzc&theémﬁﬁtrﬁl}mabqskﬁdy wotpfst Rprlebrelvasbibe 284 provided

di s a
n g@@%@ g%%gkrﬁéﬁl proceg%re deggﬁﬁ% dﬁp%%vghgeg &%m
6. 44 isfr€eq8 réfateabount thhbackwash ube 28 HvhRIt (CBBBEE htBjonddthe

7. %ekma%tz%lbau 51@ lfger%ar( ?@Pfg@aﬁa E'ﬁwk%séglb@%se'ng&gew%he

( 3HRdd gead44Bh @A &ﬁﬁéfgerseeax@a 's@ﬁhé@da%k&@B@oTMé irﬁeﬁﬂds@
et hyl eéster The sub-title conpound was prepared from

20 2- ﬁt(agnezrlti@ﬂ@p l&@,rtmtamhqcb)askeﬁétspweénhqsnﬁlt@the@eatmlcﬁms of the

d| th see a oye
e £ i et bty 5 e PR M BER E MR s ira AR
Ylgé@m@ 94 g (74 %9 as a white solid. 1H NVR (DMSO J
6, 400 MHz) d 11.89 (IH 5 s), 8 41 (IH, s), 8.11 (IH5
dd), 7.88 (IH, dd), 7.41 (IH , 4.22 (2H, q), 1.28
(3H t)In Qpﬁratwncmtajm 06?i11iq ctfr:@tr iviecgepdl %@ern@t@tlyn io€ the

o PReBYseBerThsk AE Bl ol iish ipgumiyeghsmaining
25 estteﬁne(r%aélfetsgby I’hZaI@ offitd idles @earsticad dabh badkaxsh tibedsPOC
(5.40 g, 35.2 mmol) was stirred at1000C for 30 m n.
After cooling to rt, the m xture was poured onto ice
( 50 g) Ira«vrdelﬁe @lpr:latq the Backiveah Ametion to ¢laay ths atraingiserren on
(

gacﬂ]s% Vgg?(tt Fact S%g}\kig’g% mV%Hd achrlrtT%m n‘?ag‘;e(aasgg_rhﬁ/l (%Bf)
nL) and concentrated to give the sub title conpound
(4.29 g, quantitative yield) as shiny flakes. 1H NWR
(DVMSO-d , 400 MHz) d 9.22 (IH5 s), 8.33 (IH dd),
8.16 (IH5 dd), 8.02 (IH5 ddd)5 4.54 (2H, q), 1.50
(3H, t). 4-Chloro-7-fluoroquinol me-3-carboxylic acid
ethyl ester A mixture of
7-fl uoro-4-hydroxyqui nol i ne-3-carboxylic acid ethyl
ester (2 45 g, 10.0 nnDI ‘see step (b) above) and

~ ~~l N oy e A PNPN NSNS



7- Fl uor oqui nol i ne-3-carboxylic acid ethyl ester The
sub-title conmpound was prepared from

wa2@mosa0s7 7- f | uor oqui nol i ne- 3- car boxyl i ¢ aci dPet/BR006/004104
ester (1.50 g, 5.91 mml; see step (c) above) in
accordance with the procedure described above. The
green crude product was used g thout purification. 1H
NVR (DMSO-J6, 400 MHz) d 9.33 (IH 5 d), 9.07 (IH dd),
8.36 (IH, dd), 7.88 (IH, dd), 7.69 (IH dt), 4.42 (2H,

q), 1.39 (3H1). S Fluorqu|noI|ne S-carboxylic acid

et pive @semblyTPRIMELRSS eictpeacwhsorle Seshopmdpaletad in Fégpre 4.
4- C
cstiar TP8e flote AT ARG ff Bion A B B SuBBloshe by plse
ab@2eds shywhyd Frpgenht Adnackwash4iBivh assenﬁ:@c@fodsimm foir tharity) is

B O TETA OPPRe INE  YhiBe B S
5 M"@on@at@ afb’i”la{e e§1n§)52 %:s@c?on@él Ehich tﬁg)rétaﬁoﬁ) Bf £h|e 'ﬂaﬁ/e%‘l@te 50

78- "7.65
8 @MS@SF thqmpnmhg ﬁé i@pm mmme ppelmdd)f@aﬂybmkwadr tubp @8 in

Zedihi ThE P TAe 2iBae BRERRE 57 abEQhes the lenethuaf e thar

( 524dh WickwBshltubaDs i 1s dpRfeds Wich(ig hurdkiewehirRy the length of the
hydrogenatlon for h in accordance with the procedure

deSerkveh ongraten apnh@d i ergh strainasmpdiple s Waith thy width in the

0RO BRI bk B ELISPIRIghs !l o

9. 4dch(Habkwth, tuBe, @19 kehgth od )1me&ha?c3§aéh chﬁwdﬁl) tub8 islébefalis,

dd : t (3H 1).. (
?P{Pé’PH Hioithe it i o 7 b tronamesd qagiation ot revelve
| "ﬁhl YRS ref ARl £0ma Orfb )Sb‘u r &s §fown in Figure 4, the openin
Pluorqu|no [ ine-"3- carboxylic acid eth% eSter ?92%
ngexmnﬁﬁhﬁﬂ@hangssﬁﬁﬁép (d) above), MeOH (15 m) and
dloxane (10 nmL). The mixture was stirred at rt for 30
m n, dified wt, 12 and extracted with
15 1 O BOGR0)OvE SRmnti e b drmiaeha St of the
( Na@st)as @bl $.ARAGAE 63 LA RitBinRe h&glﬁgl 4 t&wemg bolted
(600 ng, 74%  as a light yellow solid.
Dk@@emperme RPizpd thedower ylatei24d JThe gie %rs(artHshcd&n inFigde 1,
8. 01. d
7 Bro% bt i ot Bk rerfibectsikes o ascume el
conpound was prepared from

7-fluor ﬁ%’;bdﬂ&idnnﬁhﬁui‘a% lB@’éﬁféuh@d %ﬁélfjasesteﬁ‘\\(rﬁtele% 4 t6 afetiﬁl%t
material; see step (d) above) in accordance with t

20 pr b¢ efithediodsing Ai ow valkeoe i entefsethel catgl aayi(y1e the @wnbltwﬂhe

st ﬁg@i)i f)%%fgﬂ‘tr?%he ggtlrasl?er sgreggl y&o&aac %cr‘glgljebégs%:% %Befjaction
8 3Bwhichlis %dkave@n@@n{rmh'ed stlids ofh e/ outéddurfdtd of the strainer
8- Fluoroqunnllne carboxylic acid The sub-title

coRPERIN whlte shatied digwtick ok wong e sBgurHeAskeiciOZind into the

-C e r

e g LR R 24 Eb A et R 1GvEL e dechitt Rrpygh the

25 pr ovtbdddbe descri bed above. Yield 3.00 g (60 % over

three steps) as a light yellow solid. 1HNVR (DVMSOJ 6,
400 MHz) d 9.30 (IH d), 9.01 (IH dd), 8.00 (IH dd),
7.74- 7.62 (2H, n). 8-Chl oroqui norine-3-carboxylic
acid The sub-title conpound was prepared from
8-chl oroqunol i ne-3 -carboxylic acid ethyl ester (712
ng, 3.02 nmol; see step (d) above) in accordance with
the procedure descri bed above. Yield 495 ng (79 % as
a white solid.1H NVR (DVSO-J 6, 400 MHz) d 13.7 (IH 5
s), 9.40 (IH, d), 9.06 (IH5 d), 8.22 (IH dd)5 8.10
(IH 5dd)5 7.69 (IH 51). (f) 3-Am no-6-fluoroquinoline
A m xture of -fluoroquinoline-S-carboxylic acid (595
ng, 3.11 nmol; see step (e) above), diphenyl phosphoryl
azide (991 ng, 3.6 mvl) 5 triethylam ne (364 ng, 3.6
nnDI) and anhydrous THF (15 nL) was heated at reflux
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formed was filtered off, washed with water (3x100 ni)
and dried in vacuo to give 3.54 g (64% of slightly

w@ edo7ose03pl i d, whi ch was essentially pure prodRCt/GB2006/004104
1HNMR (DMSO-de, 400 MHz) d 8.41 (d, IH), 7.80 (d, IH),
4.06 (s, 3H). (b) ~-D nmethoxy- -nitropyridine Sodi um
met hoxi de (927 nL of 30% sol ugyon in MeOH, 5.2 nmol)
was added to a mi xture of
2- br ono- 3- net hoxy- 6- nltropyrldlne (750 ng, 3.22 mol),
DMSO (6 ture was stirred
at rt fo&:%‘d1 Irlﬁf’r?%{%tg4 Bﬁ%‘a‘s\?n 3he %?@ﬁn‘ﬂ LPTFSSHRSCPORRSS e Sginer
24 Rreeh®illMinttddEs dvefo MEBLAG ub BF %lidclﬁat@fgﬁl%d Qil‘ﬁr@s My
and the precrpltate filtered off, washe wat er
( 10uedatgrmyngd Riessute drnp,\th@ba;ckmslpomatdm i4 5Btiatized76%) of
the sub-title conpound as a slightly yellow solid. 1H
NVR 400 , VHz , 5 7.5 , I H),
3 97( (s ackrgasélzpp(egatlog ,_5 conax%ynced Iggr start17ng tlsue (dgve asl_s%mbly to
52- AB’taEB)ﬂlé sRaibMRERAXYPBY hiARs 6F tﬂé Eédﬁraﬁdx‘?{fe  gear 40 40, ;Fhe action

2, 3- di met hoxy- 6-ni tropyridine (4 ng,
Pd-af this @ trcangCherpytire RErsyige nﬁ)eachm&ammreen(mo pys

A RSRIRLAS 15 PN S5 DRI GuRPARLBESY! S

andatbeinid, tervale glaw G0 fo@dt@cﬂ chlﬁlsuv%a@rbl @rduﬁtegjp\éfﬁng 158 to pass
title produc (356 ng ht brown solid.

1R IRjore: El adrgnmggbwﬁh&l)e qppyr anl qf@ac pyckwastpimbe @8 in turn.
10! H)

O As tRe An‘?er{l aslgig)i%vpe{/ r§|bé?{n‘)&ea§ X%8 Uﬁlgqgtfel(ﬁr of the tube is
2 bflemtrd 1@ thwmr«tﬂsmyc-lﬁ el domeadyenid di O“fehe( HowdthggwhichTs tyida)ly 5
hydr zine h e. (6 nilL nd 10.9%,.400 ng) in
Et éﬁ“‘ (0 Ot aéer EEVEl AN seqsrq%;ﬁreé,a sggfiqant Pl‘FPﬁélre

m @ﬂé@nﬁ@fbetﬁﬁejeh Qe i d[oMe Belﬁ%ll b&\ﬁ? rof tl?é"lgousm and the outlet
concentrated in vacuo, Water and (g

s at0f theiqpened bmJSW@Smwlbe a&ethd efﬂm Oﬁwhmlnrle twdslde )lesadtqeuﬂ is
bj, ned t L
( et ot slther sOEn S AP PRER s iTonal P&,

pr dsifrotn 1(1ﬁdé5t}ﬁgtra&61%asﬁ& 30 th ehve sTRiEd A G O @hre;zzsm the
SO|Iq ﬁ (DMSO-d6, 400 (% d 7.64 (dd, IH)

clvrs! tlllbrq)28 e>egond, (yrgu1d| sHyrogn ngrgle(sggmegscrgmys c@s@@to
( S '
g e TR B Iy o
2- dntkversh tebe. dibmetahdualriipwi tdickeashstystpm(is pstablisheg
3-net hoxy-2-nitropyridine (1.598 g, 10.4 mmol) in

pl ace of2, 3-dj met hoxy-6-nitropyridine. Yield: 961 rrg
2074 oy dPeparion ofdhssitmaner seieons? thehsexpeed sothestiyin
7. $2cIGHER vldos a;’ [
& SR el bt o s AR A RS it sdfoe e
2 Bf thewti3inet $voeeypyiypitate, tAisis fomreel af 10% of the total surface area.
no r|d|n--I 2.00 g, 11.5 mol), doet hane
(2T B 5 Ve Pty Sk Sesiepio Mg 1 Bemebted ey fopwery
( 1Righlcleatvdy eFfitier@ofahe &Pedn. f"[%/t‘plc]aﬁ? BocRwash oWV EbMiEs of 2
was concentrated in vacuo and esi due partitioned
25 petifpand Helmeap boochityedzand matteined.50 nl). The aqueous
phase was extracted with EtOAc (50 nL) t he conbi ned
or gani c ,phases washed wi
(ag., QFQ ° ORPe) lilpeegaqr a@é@)m‘é\‘ﬁﬁ Oélbﬂg@rﬁnfnﬂlfeﬂlth phe
VaGH bhekvilisN eD, idtbubiitdsh GHOPRGN RS thed <tk a
brown o R e R G PR a Tty %‘flgrs‘%%%‘?%u
IH, 7.51 (dd, IH), 7.39 (dd, IH) 4.15 (q, 2H), 1.36
(t, 3H.(b) 2-Bronp-3 -ethoxy-6-nitropyridi ne Prepared
by a procedure anal ogous to that described above for
2- brono- 3- met hoxy-6-ni tropyridi ne using
2- br ono- 3- et hoxypyridine (1.827 g, 9.04 mmol) in place
of 2-brono-3-nethoxypyridine. Yield: 1.53 g (68% of
slightly yellow solid. MR (DVBO-d , 400 MHz) d 8. 39
(d, IH, 7.79 (d, IH, 4.33 (g, 2H 5 1.42 (t, 3H).
(c) 2 A«nrno 5 ethoxypyrldne Prepared by a procedure

o - o o s N a o o o



2- Am no- 5- but oxypyri di ne fa) 2-Brorno-3-butoxypyridine
Prepared by a procedure anal ogous to that descri bed
W@bwvmes5%08T 2- br onp- 3~ et hoxypyri di ne usi ng 1-iPUDOBR@AGO04104

in place of iodoethane. Yield: 2.185 g (95% of yellow
oil. 1H NVR (DVSO d6, 400MHz) d 7.94 (dd, IH), 7.51

(dd, IH 5 7.39 (dd, IH) 5 4.46 (t, 2H5 1.77-1.68 (m
2H)5 1.53-1.40 (m 2H)5 0.94 (t, 3H) (b) 2-Bronp-3

- but oxy-6-nitropyridi ne Prepared by a procedure

| to that d ) f b
o GOy LB PR e GRS g s GO BUBn b Ry piphicclsle 5O
( 2 v@liﬁ bgngtsl?%clEWéPslh)c bR dRbefe o@gramg fZ Ihthe V(a Vf(%late 150 comes

br ono- 3- nethoxypyrldlne
sI iigfhtalignipent|vath the backwashi tulioRR 8¢ M@ajﬁa,ngém%tm-;b\)m idlthe

. S8 2t B e e S8 38 e s o 52

52- AitHsibe thdt Oy BYE baikdRsIPhudR28dn BY oﬁelpz{t%ﬁ? %Weﬁ time. In
anal ogous to that described above for” 2-am nho-

mettkis X4y lgppemadilg gmgerg@m-hgctgwash ata tlme If de31red more than

( ! | ac
o7 OBt RAPLE LB A2 e Myl STl P
( 81&fperofuchhhdtencye thath onk ISR HEMBONRG und&@o Maekiw4th 4t 6:3
(d, IH. 57.09 (dd5 IH 56.41 (d, IF) 5542 (br. s,
2HSENQUEE. (t  2H)5 1.68-1.58 (m 2H)5 1.47-1.34 (m
2H)5 0.92 (t, 3H).2-Am no-5-ethylryridine D ethyl zinc
24 L ded
1057 opui s 7§ e et S8 StnTR b P e
g cdﬂnrﬁlesmahilé iraiidid (sdamél) bdwlesCind Ghderg @i ackWasB8 Indeed,
in deag d|o (45 m). The m xture was
T Preh e SOy Dbt A, be RAE MBMEBR ohH FISTGIEceR bYng
an
Tl Bl B By B 1GR AP ALARERIE o
an(thee@@tqea@tf@tabh foh stEidihg. (4x100 ). The conbl ned
extracts were washed W|th NaCl (aq., sat.; 100 ni),

s o8 (R B e g o S o e
Ve Weﬁﬁ@%\?g i (ﬂa'ei/a%n% r&?rcﬁrhgku?ceg CIH'?QHQQI}&? @he%ggge ?r% do@ of

1H NWR
| Hpolsl @atq:oal(lu thq ]H)uld beipg s(rmned sOn®H}1¢: pRs88e (dfer@itlal across

1. 2- Am
o Ui ek Sherd o o Pt S, grcipppet
di epé‘ry’dlorefts Refpped ZndiBHnk] atﬁﬂﬂ@@oﬁtﬁm@d sgl éﬂch‘é'@:a?@‘ it is

Zi nc chlorlde(lapln di et ether, 6 mL,
20 yn@gryisagsd thay hw&q@rﬁéﬁtéﬁwﬂ]mp@fatwmmlb’o dlowgeser, the

di : n nsferred i nt

2 SHURE by pf o R M BT AT BRGHAGE sl e

mrbégvila Ipdllﬁ’(d(i dinpfd} ChRaiahRG Righ S&Idﬁon&nﬂﬂxam btkaihél and the

1,4-0%\;) %% The, m xture was heated atrefl ux

f ob® SX&F Pp%fsﬂlcﬂlanwuw the m xture was poured

into water (50 nL) and NaHCO3 (aq, IM 20 nlL) was

added B t 3x50. n.)

and thengg%} neg1 nfi 2 pﬁﬁcttﬁébagls%&)?%eﬂ H%] nﬁa%% tﬁelr b
25 50asp@§vts, lehve deler( d‘il&:l&@d)ané ddsceibad emhréfefice to fh@@wﬁinin@ of

ﬁe 575 g& { g 13 ol |, which was used w thout

f uHtE, I patticrias apids. ImiysnpReclpserne oty horgaderstondaa a

( dsurt:

1 55_4{:‘;} ggfz%tﬂnﬁrogfésrfé ﬂggrrélilgl(stﬁgal%ﬁgn bdilvech o183 ahd thedtlid in

2- Am no- 5-but yl pyri di ne Prepared by a procedure

anal ogous to that described above for 2-arnino-5-

propyl pyri di ne usi ng butyl magnesi unchl oride (2Min

THF, 12 ni; 24 mmol) in place of

propyhnagnesi unbrom de. The crude product was purified

bychr omat ogr aphy (Et QAc/ heptane) to give 405 ng (45%

of the title conmpound as brown solid. 1H NVR (DVSO d6,

400 MHz) d 7.71 (d, IH, 7.21 (dd, IH), 637(d IH) 5
5.61 (br. s, 2H 2.37 (t, IH), 1.46 (p, 2H5 1.25-1.30
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and the conbi ned extracts were washed wth water (20
m.), dried (Na SO4) and concentrated. The residue was
w@eo7Osm®a7 by chr omat ography (el uent Et O Ac/ hepp@neB2:106/004104
give the title product. Method B A mi xture of
l,2,3-triazol e-4-carboxylic acid (65 ng, 0.50 mmol),
S&d (1 nl) and DMF (1 drop) (¢as heated at 40 OC for 2
h. The mi xture was concentrated and the residue was
dried in vacuo A m xture of the resulting solid, DNAP
d the relevant aryl am ne

68 mmol ) . an
m‘?i themeepﬁalpsd ?fﬁ expEple 8% remowl o %(hlépmahe& sfeé@r than
t e t
coneaht & &l 6 Hﬁ&?%éﬁf&%ﬂ&ggm‘é’%s%ﬁvﬁ%‘ﬁ Y Eor G tso
m_p¢ apy sdenl othiet ﬁuid@ohdaqparaMn 2réessds) swhds BiGitiopaigeluding

sat dri MySO 4) and concentrated. The
éf’@ﬁgm\%ﬁgo p%ﬁ 155183 by chromat ography (el uent
EtOAc/heptane 1:1) to give the title product. Method
5C Oxal ylppe E%égéﬂtqﬁvégoﬁ_’ ﬁ?sn@eeg %%ﬁlcﬁﬁﬂg)de @ﬂgl% tion to the
dropwise tO a mxture o - carboxylic
ac sebafind afgolids. flormadiqpid. Didvever, (Dhenpr)ncaqnieb diHie pRBentl)
nder an ar.gon .at nosphere a C. Th ] Xture .
ot irenfitu ek Tepbeth ity lso e doplet edh sl & Splids fom
solfytds g g@ﬁerauhﬁcma @@%ouawéa@m ne (2.2 nmmol) and
DI PEA (0.76 ni, 4 mmol) in THF (1.0 nL) cooled to O
0C. The m xture mas stirred at 0 OC for 30 m n and
heated to the indicated tenperature for the
i ndi cat edperiod of tinme. After cooling to rt the
m xture was poured into a stirred m xture of EtOAc (30
10niL) and water (30 nlL). The organi c phase was
separated and concentrated. The residue was purified
by chromat ography (el uent Et OAc/ heptane, 20-60% and
then crystal Hs ed from di et hyl ether/heptane to give
the title product. Table 1 - Exanples (Ex.) 1 to
69STRAI NER ASSEMBLY The present invention concerns a
strai ner assenbly and its nethod of operation. The
assenbly and nmethod are suitable for use in a w de
range of separation operations, in particular, but not
limted to, the straining of sea water for use in
of fshore oil and gas exploration and production
operations. The renoval of solid material from water
and aqueous streans is required in many processes and
operations. One such exanple is the straining of sea
water required, in order to renove solid nmateria
i ncludi ng mud, sand, gravel and plant and ani mal
matter, enabling the water to be used in drilling and
ot her operations associated with the exploration and
production of oil and gas. Ot her applications for
straining include the cleaning of water produced from
subterranean wells, including oil and gas wells, the
cl eaning and purification of aquifer water, river
wat er and estuary water. Known strainer assenblies
conpri se one or nore strainer screens extendi ng across
a fluid flow path in a vessel or conduit between an
inlet for raw fluid and an outlet for strained fluid,
the fluid being caused to pass through the screen. In
a sinple configuration, the strainer screen extends
across a pipe or vessel through which the fluid being
cl eaned is passed. In order to increase the capacity
of an assenbly, it is known to arrange the strainer
material into one or nore baskets or candles. One or
nore such baskets nmay be arranged within a vessel, to
provide a higher surface area of strainer screen per
unit volune of the vessel or conduit. As straining
proceeds, solid material is retained on the screen.
The accunul ation of solid material causes an increase
|n the pressure drop acr oss the screen, |n turn



around the candl es and | eaves the vessel through an

appropriate outlet. Solid particles in the raw fluid
w@ae@7/082081 ned on the inner surface of the straP@EGB2006/004104
candl es. A backwash systemis provided to clean the
strainer candles and renove the accunul ation of solid
material. In its sinplest foryy the backwash system
sinmply reverses the direction of fluid flow through
the vessel and the strainer candles. However, in order
for the backwash operation to be conpleted, the entire
vessel nust be taken offline. An inproved backwash
assenbly applies the backwash procedure to one or
several strainer candles, while | eaving the remaining
candl es in operation. The system conprises a back wash
assenbly having one or nore rotatabl e backwash
conduits in one end of theciegs®d . The back wash
condui ts are brought into cooperation wth successive
strainer candles and cause fluid to flow along the
interior of the candle, renoving the accunul at ed
solids by nmeans of a shearing fluid flow This system

Aconplex to construct .and maintain. It relies upon a
se

Pt SEICTBSPRBENDEhe backwash conduit and t he

end of the strainer candle and is prone to | eaks and

poqr,

o RS R0 0D GRS e ot i

required. One such systemis the Metrol (r)

Sea-sfiaineetrskyt haviap aetrbinkAsonesn, and alspesdl Wwithiy tky/kiushig| te

fron1Pe o International. The System conpri ses one

or CKEHE e&rf CR QF the Airaiper seresarbegdR oV cammppiedtian Wikh thegaw

ge [ tis

o o et A eSS e o S e AT o
10e|oq@HnmuhBQmwﬂhMmmﬁwnﬂﬂﬂmdhmtﬂ extendi ng the | ength

of therespective strainer basket. The collector head

co rlses a slot or lurality f sl ot s adj acent the
" nAgrciitash sellec ey FamRESng A SRAEVaRh QORBHHEH G o
a t I

oo B ot e s AT O SRR sbtepiathg pashovash
st cetdvétrand Ak eitaisp basket beinguuwweathereddtioe to eaghaglkerasrasgs

t he,i nner sur e of the bas et. The b sh conduit
o SIS orbine]S Bt astoRE e S atdtpe B et Seteet
typically by being vented to atnospheric pressure

15 capsi ngThb Yirfln i
head t hrou Sﬂﬁﬁ? h eS &gb%técgi@rdﬁé ?isal%l?a\;\w% El%qn {hg% %ghﬂglﬁdgkﬁ
st retitable Vijthelespect to thtbackewash e@ndality wheneby] SIICGeSSIMBrpﬂ)Il’tlonS of

fl in th acent the.coll ector  head, as

wo e dilersfiadeCt e P S5t biaf o6 Grodiin e SPupE T the
bask&twash Bodduits way, solids accunul ated on the inner
surface of the strainer basket are renobved by a
reverse and a shear fluid flow While the
af ér enedhe etmzéuerssystsmmcpmdingde sitherhif ghims 1 ar ) wherein the

20 2R Xt e A S R D

Spﬁﬁkégﬁsaﬂmﬂé§QMh@ﬂ@eof the straining concepts. For
exanpl e, the systemrequires a notor and gear box

assenblﬁ‘for'each strai ner basket. Wile this is
gefter al 96 atmfumrtsaﬁble accwém tackini3; phewimthc epening irethe

th ht .of the strajne n it needs,to be

re %C%é‘%sgf?ndv\l\%lfg 4 PP 5" éThOf%L‘{}lg B@l slifs ¢ ﬂ@lessurf ace
area of straining material per unit volune of the
cont ai nnent vessel could also be increased. This would
all ow the dianmeter of the vessel to be decreased for a
given straining duty, reducing the size of the unit
and further reducing the overall weight of the vessel,
both enpty and when filled with fluid and in
operation. Surprisingly, it has been found that a nost
advantageous stralner systen1can be prOV|ded by

. Y r - 1. i e 1




backwash conduit being one or nore slits or holes in

the tube. The slits or holes nmay take any suitable
wo eoomosddenever, it is preferred that the backweshGB2006/004104

conduit conprises one or nore longitudinal slits. In a

particul arly advant ageous arrangenment, the opening in

t he backwash conduit is a longitudinal slit extendi ng

substantially the conplete I ength of the strainer

screen. The strainer assenbly of the present invention

may conprise a srngle strainer basket and a single

backwas T hgstamsr systen acspiding tpelaim 4 wherainthergpening pmthes

of L3LERSARbndARBH %tlénﬁfhngﬁﬁh%ﬁgo Ce%éﬂ&fntg.% ngntﬁﬁy the

housed wthin a sin wever, it 15 an

advampbgeleafthtdfechqutesentcresivent i on t hat a single

backwash conduit can service a plurality of strainer

baskets, such that a plurality of strainer baskets is

asSoci atldg SUAPRN PEEILAEREEO @8H drRceding glaimc whein a plurality

arr, X conpri ses
Y e A L LA

baskets. The plurality of strainer baskets may be

ar rfangedhie Btrainyr Svictpducerdiat tb @ldimag, awheebin iR vasiekahsBnduit
condui t,. A nost, effectjive_ arrangenent is for the

pl GPBPTIESH aBropeRing; Weerac%agqbéﬁ’@@l&)’% sEipeirhaelety-adi al |y
around the backwash conduit. In this way, the m ni num
amgunt : C Y, I Wi |
b b sc a0 SHARE: e B GUPLER BEBHORMRTS b7, Mherth e
ar phurgityefstraihathaskdtolssrrangarrbdially arduyr&fcﬁeafabkweshdroh&ﬁt.
assenbly to be enployed to nove the backwash conduit
and strainer baskets relative to one another. The
10nufper dhestrpiaprwptemaasrendingte an gédaamb@ booiS twherein at least
' n he size and
cod%%%%?%@%gﬁgg% %ﬁé&%@rﬁdggﬁp &8s zgﬂ%ﬂn& Packwash
conduit, the housing, and the duty to be perfornmed. In

panpj cu T strainer gysRRelccOidinpl tb ah @fecb@tl 8lafm ! élﬁ‘ﬁprﬁmg de

F
arran%ed around a single backmasg conduit may rang

f r Bhrality of stpaingrimegidespeach masiwficanpprisingn baqkmglemdwt and at
co t S
pa thglgﬂc e%gflafnegfd;%/sgﬁtt agsogé%éd flf ‘ﬁ'L t%%ﬁ}%%h e ?mb askets
arranged radlaIIy around one backwash conduit being a

15 pr ef er r @lie atrsiaBOBRMA accdidingab BB EITERVhe@fn &WaN nt@uf
plurality of strainer baskets arranged around a single
baSRMBLEHS dgherality ofjsirainer haskets h@oﬁiﬁ@g &vith gash baekvsh conduit.
be applied in a nodul ar approach. Accordingly a

ol (a0 ST SR e B SRR TS B9 Bhfircsrng

a bemMesh a@ﬁrlgthkiﬂve%gﬁelﬁtfoﬂ ﬁaﬁfhg@ﬂ%_f e anRE bhaelsetlative to
associ ated with the backwash conduit. A single vesse

naysﬁﬁﬂg@KﬁlEF“Wﬁhéogﬁéh modul es. Preferably, each
nmodul e conprises a plurality of strainer baskets

20 Va2 i phibokSSERARRE I AR LR Yt 0 ot B

| nv@npiising b Falvbaisembsi g beledivieopyiloatie 8fthe ®ackwash
arranged for . novi g each of the backwash conduits with

r e SPRAGts {Qinitiade & 8ackeagh eprrationaion die srauieebasketsgssociated with
Pafak 6atkash Bofu@f erred assenbly conprises a single
drive systemtor noving all of the strainer baskets
relative to their associ ated backwash conduit. In
addition, the present invention allows for a
sinplified systemof valves in the backwash assenbly,
in order to performthe backwash operation on each
strai ner basket. In particular, in the nodul ar
arrangenent di scussed herei nbefore, the assenbly nmay
conprise a val ve assenbly for selectively opening each
of the backwash conduits to initiate a backwash
operation for thestrainer baskets associated with that
backmash condurt Detalls of a preferred valve

Y T | o Y "



In a further aspect, the present invention provides a
nmet hod of straining a liquid conprising: causing the
wO p@aioskosd pass fromthe outside of a strai nerPOEEB2G06/004104
through a strainer screen to the inside of the
strai ner basket; causing a backwash conduit having an
openi ng di sposed adj acent theojouter surface of the
strainer screen to nove relative to the outer surface
of the strainer screen, whereby the portion of the
strai ner_screen adjacent the opening_in the backwash
cordui t Tihe seibprewsiem aceorging:fe lnn sreopfiog atiinwhorsinibe ed
ab %lﬁ@nin% Bems BE%JV\;HSH gorﬁﬁ?i?ﬁ{sﬁ&eﬁ e, HREPERENARE external
operation nmay be carried out successively on a given
st saifaverof seskteiner bimketithnt, dprief £badidwash dfeeatidr, fluid isgrawn
an kwash operations are continued. concurrent for,
2" BpOfr YR BeBRis e S Ak I GhinGp B9 from odtide
5 Pr eleii@bley bAREPIkG8Shd dsthal silfAvd Gand Epdrisicds the
strai ner basket through the strainer screen and into
t he opening in thebackwash conduit and liquid flow ng
f r dm adjTae smaintirsystont ®codingfto tckmdid; evherein thasketing in the
across the strainer sgreen, as di scussed above. _
pr BRSPS Hisprd shlt et APRNE & PqvYor BPSTRASLGH rati
t hef flerfRiid BbwHRfRE fhe%ﬂgin'ef‘;f;c@eetnhtfg HIRPRRE W Rrddf tlﬁe strainer

backwash conduit and the flow of liquid across the
st sereereis fam 8drioilrt.0 t he opening in the backwash

conduit is from3:1 to 1:3, nore preferably 1:2. The

backwash,conduit may be npved rel ative the strajner

10 o lfen ghe ouneL e BEgIed Cl Sh ey A S5 g @ogvash
be opéradibid) M dtio IPWRMRIA flbv defosP RS BhlRAsdrO& to e fluid flow
backwash conduit is stationary and the strainer screen
i s throwgthe etrainensereen i3 #wubPdni ng i n t he backwash
conduit. Most advantageously, a plurality of strainer

b t iated with the back h duit.
e dfer P Sud R S et h 3oy DREAIRS CebR s the g

f obp@aghinthe bAgkwidkh tadduiths 8f a SibtaAld WTTrd?R9Kab0.0Ms from
area of the opening in the backwash conduit is from

15 0. thaexterpalomgpceafdhesiraizasecraeea of t he strai ner
screen, nore preferably fromO0.1 to 4 %of the surface

ar of .t he strai ner screen. .nqt,ed. abov the .
cotBept THRGERMG o AR TR P TLAEF QBT Fein the

Pl BaEdwaEY cOldusEpal AdiStafidd RéM @ 7DB KBt HrOmPBe Bk eAAD/R ace
and assocjated with a single backwash conduit.
Ac@ﬁﬁ@ﬁﬁ@ﬂ@{sqﬁﬁna further aspect, the present

i nvention provides a strainer system conprising: a

st rai ner,, housi ng_havi n ninlet for.raw fluid and, an
outPet 1B SRR e BhesS 5R PiePraipe blaity phorPBnS rea
20 _baskﬁks)lpemiﬁg a5 bakitvidsh cbiduitie i Yto PN, &fthé B@face area of
internal and external surfaces of the strainer basket
beihsgtiapef p@egte onmuni cation with the raw fluid inl et
and the other of the internal and external surfaces of
the,strainer .hasket being.in flow.co ni cati on with
t hest r 3R SRR B e ating i sl Sn gDt afea of e
as seeHhy incBEPAIKSI A chRAGK REID HONAIfithORETRE hRalo? the
conduct a backwash operation on the plurality of
st PEHAGETSCISgBket s. Most advant ageously, the backwash
col l ector assenbly is arranged to conduct a backwash
operation on the plurality of strainer baskets
simultaneously. In still a further aspect, the present
i nvention provides a nethod of straining a fluid
conprising: causing the fluid to pass fromthe outside
of each of a plurality of strainer baskets through a
strainer screen to the inside of each strainer basket;
causi ng a backwash conduit having an opening to nove
relative to the outer surface of each strainer screen,
whereby the portion of the strainer screen adjacent
t he opening in the backwash conduit is subjected to a

. .



be understood that the principles of the valve
assenbly may be applied to the opening and cl osi ng of
wa@eo7ose0ge of openi ngs, tubes or conduits, as PEEGBAWEG/004104
di ctate. Enbodi nents of the present invention will now
be descri bed, by way of exanple only, having reference
to the acconpanyi ng draw ngs,,3in which: Figure 1 is a
| ongi tudi nal cross-sectional view through a strainer
assenbly accordi ng to one enbodi nent of the present
|nvznt|on Flgmre 2 is a cross-sectional view of the
bl YL hSURNg§ystem %ﬂceng& teeny prreeding clangwherem the a
si mRLidsE QOﬁcEHf K2f48 Eh Hﬁn%‘ﬂ{e%mt pgrfatlon the
stral ner ts an bac mas condui t -accor dl
pr gbsioned thntimiiersaterniwahfomtissepeninigivieind ﬁ)e&hWa@h’lcbndmt
Figure 4 is a s-sectional ,view of the assenbly of
g?fp%mi(’%ﬁr% \o1 lflﬁ € fifaung QPY¥idhoni ng the val ve
assenbly of the present invention. Referring to Figure
1 her I, ly, generally
> | nd2ftzcat Zsahlgts&g%\ﬂg%%%ﬁ?saﬁ%&?%% ig 4 in the form of
a generally upright, cylindrical vessel of
C ggmgmg tha éllulhcﬁteqjagﬂfratﬂdhfmﬂsiﬁé St ] htgairclje;r\ﬂﬁislt& tltdrb@gh a strainer
enbodi nent shown in the figures an I scusse
he SEFHhIC e 111S§eé)rfrt%ﬁﬁ’@&leé§§§ﬁ¥i ally vertically, it
will be appreciated that the assenbly may be oriented
in
dlgggt ;i&%%h&%oggpﬁé ggégﬂghgﬁgfﬁgé&ﬁgggﬁ%a% §E%§red
t o stitfceed tier sifaiteo Sireéh ImdRachusioe dutey swdite of the strainer
10flan es %ga a&ﬁ 1Ch. Thg@assenbly 2 |s supported on a
baSEO> WhEFRb hBPTAR Oh e SHRINGT eEPep ;gaé%rurt oRgning i the
su SR qvided with an
|an?Q%§hFor ﬂlgﬁﬁﬂg Egﬂé%gg?ﬁgg§ an outlet 16
for strained liquid. A strainer assenbly, general ly
i n@Bcat dte astin, acbsrdrr%ttaichﬁd 201 Whéﬂaintthe bixskweish gpékation
bet ween aggiggge ate 22 and a | Iate 24. The
up PP Vg Em sug t ?/Stb?éﬁ"?i W‘b%betae BEdinRen
t hecrbdradigl frddne
oca g o e Padk DR POg B uad thatHodi@
15 engdipeené thej ayidide of t!;htstrese@xlbati@t agess thhetrdoerporeent s and
the flanges. As shown nore clearly in Flgure 2, the

G e Lt L R e PR A e
c ee@rmﬁt iD3hHRE at I8 s%%n@ﬂéréeﬁﬁ@ﬁo%cf RINARE t@ﬁékﬁﬁm

shown in Figure 2, the arrangenent shown
fuﬁ@ﬂ@dﬂ@wwpmnéas a total of seven strainer nodul es
26 A S|ngle backwash tube 28 and a single strainer

omn n Fi rely for reasons, of
Zg i ty%geE %cﬁ?rﬂ’léllg t?r{?x uP CI%‘B’SIO tﬁrz%llaw grgn a plurality of

20 S uRsdiadbadltdtyar¥ @Edobaldl WithMht BhecPREY o ef t he housing
4. Each backwash tube 28 extends upwards fromthe
| ower plate 24, the |lower end of the backwash tube 28
beRfhg chs&@ﬂh@echmdhmMacbph&ﬁgwhé@nﬁhsbumpaﬂnanﬁmnthe

backwash t ube 28 extends u r plate 22
anBH&TS ait RPETHES gﬁ\??‘f ofithe Pﬁéaqﬁ}ﬁ BE?traé‘?Fg %BSI@FS t he
housing 4 above the upper plate. Each backwash tube 28
I sypr OVTH@{;leMOHréc@orhfﬁ%% bf@% il otto 38, ﬁﬁér?ﬂlqhg htio of the
along its length acing eac

st Alawré fluphkeigh tBOstedsw xscxaereahd/\mtd%ht: loperting kviths batksizah
This arrangenent is shown in stylized formin Figure
4. As an alternative to the slit 32, the backwash tube
may be provided with a series of holes. A flow path
for backwash liquid is thus forned extending fromthe
regi on of the housing 4 surrounding the strainer
baskets 30, through the slits 32 in each backwash tube
28 and into the upper cavity of the housing 4. An
outlet (not shown for reasons of clarity) for the
backmash Iqu|d 'S prOV|ded |n the upper portlon of

— 1 o, ~ N o o, o



wo mvens87 t 0 cl ean the strai ner screen on eachPGr/GBR0V61004104

strai ner baskets by nmeans of the idler gear 46 on each
backwash tube 28. In order to operate the backwash

basket, the assenbly 2 is provided with a valve

assenbly. Theval ve assenbly conprises a circul ar val ve
plate 50, shown in detail in fgure 4. The valve plate
50 is mounted for rotation on the upper surface of the
upper plate 22, as shown in Figure 1. A backwash drive

assenmbl.y (not sho for clarity) is provided to rotate
¢ heropdiil andiis flgve) uidacros the shiarécisen inso fiecapeaiag in the
W tacRRadlBREdE B s Yatig 19peni ng 52, positioned such
that rotation of the valve plate 50 causes the opening
52 to pass over the open end of each backwash tube 28

i n 28ur n. THhmethed gtdordihg tidelaimi CNakeereipeld Rgo 22 flows is about
determnes the length of tinme that each backwash tube

28 I opened, which in turn determ nes the [ ength of
t he backwash operation applied to each strainer

5oyl €. T\ﬁve%tﬁ(;@ac\@%)ﬁg% ﬂto%& Iéz ﬁ%ﬂg‘i’s 9% F?g}.gl’, ﬁxtﬁltg}re(gﬁ]afh%faréahoef the

lobaﬁé'ar

arcuat e openi ng se

di apenieg imthe bactwashckudghistiiohe] td hEY etthé burbice bida®f the
tha% each backwash tube is open is proportional to the
ar Tt §¥E6°Bpeni ng, for a given speed of rotation of
the valve plate. This is preferably from 10 to 30. As

shayn i AyEi ' Q rc
of 305 ! TTHEIR dbooldify GREHTD, SHLRNe LG Atafiuin the
i ntheckdshsbndidt is fwno? td H&6 of thasmEiceaserfhhy/strdineg sbRes

60 extend within the housing 4 between and are bolted

to_the ggger plate 22 and the | ower Plate 24. The tie
mRAkRe] ascpding te any o gleimundetontie herein the @ortiagmt

t hewt enmicn . »

e SPGB SEASRNE I ol ndlf s o

i s sfreid frudd péssingihretigh theafrainbesdneenstiang odtside tienstisiiest ®adliet to

enters the.central cavity of the assenbly. The liquid

pa?§Q§$FﬁPB ﬁ&@ﬁ@ﬂ§Fk§iner screen 34 of each strainer

basket 30, the action of which is to | eave any
enggaing@mﬁﬁﬁ&g§ggﬁcgglﬂgﬂgpr surface of the strainer
screen 34. The Straine Iduid flows along the
strai ner basket 30 and into the cavity bel ow the | ower

15 pl atsgraidd; hdusmphahingeniihlet foayves flufiend saentlbyfot ban@hfluid;

20

the outlet 16.After a period of operation, the
differential pressure across the strainer screens wll
i néPEHalEy of sEaiper hagketpdispebed within the housipgtoae o&thednigrnal
deby i 1J: . d ~Lhe backwas
opera el SRR SR UG BhE i SB coblftng L M
cotheemwethidinlstaad thenghérte thl inkensl 286 Bilethat Qurfetasfhe he
strai.ner g?sgels.Sg'%y means of the central drive gear
40 SUEY bagkgt BRingfn flapcomumyrieatian suth the steained Buid puget;
surface of each strainer screen 34 to pass across the
re ' ' l: [ bac sh
{ ube g M eOlodordbe P eoioliflub D BpdSRSR LFARE AREHIES

r otendadt a bavlisiastgopdnaticar ariiat elueglen onNgrdidertbasikp@ass i nt o
and out of alignnent with the upper end of each
backwash tube 28 in turn. As the opening 52 passes
over a backwash tube 28, the interior of the tube is
vented to the pressure in the doned end 6 of the

housi ng, which is typically anbient or atnospheric
pressure. This establishes a significant pressure
differential between the liquid in the central cavity
of the housing and the outlet of the opened backwash
tube 28, the effect of which is twofold. First, liquid
Is drawn through the strainer screen 34 in the reverse
direction of normal flow, that is frominside the
strainer basket 30 to the outside and into the slit 32
in the backwash tube 28. Second, |iquid surrounding
the strainer screen is caused to fl ow across the outer
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100 mMmm It wll be understood that the various aspects
of the invention may al so be applied in other

wo bwrds2et | d separation processes, such as fil PCHGBRIVS/004104
including depth filtration and the |ike. The present
i nvention has been particularly described in relation
to the separation of solids fysoma |iquid. However,
the principles of the present invention in its various
aspects may al so be applied to the renoval of solids
fromfluyids i,n general, including gaseous

st Péans. éﬁAﬁreraSS%l@t/ PEGORERE &3 elaiai SOHhsLFiE ithegbackwash
st
oue TRl SRR KRB0 iy & baliQlesh Bolih th Bk ey
st ohstremer basketssimantdardosgpsed wi t hin t he hou3|ng, t he
external surface of the strainer screen being in flow
copmuni cation with the raw fluid. inlet and the
i nPér na 8§ &P%@@Stb?mlpﬁé ¢ eompRIIsiRG r een being in flow
conmuni cation with the strained fluid outlet; a
ba [
SWHQ Al detS;o%s o n?l%%g&%?l(é% gfs)é(;a g ggjg g@lédﬂ y%ﬁ/atraﬁn T
s ubhskes thxfougm e s’@:ilhéu S08%en $€ thedisidd bfeabla saiB&basiendui t
and the strainer basket being noveable relative to
each other, so as to allow the opening to pass across
t heausiiigex sk wasly qonguit baving en sperangiermevs wslative 1o thyjeuter
st f
ot PARE of B AL S, Dty fioRid gIE Gl e
baead#jacsi thempémtng in tifeeaclbyashuwondssis\sabjpeed toonbackivatie
out er Surface of the strainer screen nmay be exposed to
10{ haPFELH ng in the backwash conduit. 3. The strainer
system according to either of clains 1 or 2, wherein
t hgsbac
b agﬁvvas Eﬂ%gﬁgfﬁa{b@g i g%o %laﬁlﬂ %ﬁ wﬁ&gmﬁgg E u'ijzght#r1 gf Etnﬁner
t hbaskefsere ibjcthed ts tarbaclmeaish&ps:taanm gicadadéciglyt o cl ai m 3
wherein the opening in the backwash conduit conprises
one or nore longitudinal slits or holes.5. The

st P&i nef ‘@ aspsmally deiisadn the @PbW&ﬁh@ssemkéy ef mstrayeer
oP SRS, eGP BB Rt 0ot gl RIS A IR el

15 t headathawnlgezn omdeteqrning, th@lvalvstasﬁnrbey caypligimg acgos gdiatgy

an recedi ng cl aim er.e pl ur
¢ Pt it Baging demit il A e elnovRbe S bR opening
Copfiylhfignndent m tﬁé 6@l Sper %5%&%@\@5@&&@1&% ﬁ{e?éb‘yc@nnect
wher ei n”" t he backwash conhdui rises an opening fo
eaths betkwash cohduinvith pn @fltlsttqoader baskets. 8. The
strai ner systen1accord|ng to either of clainms 6 or 7,

e|n Iura of strainper bas ets ed

ol al 1 Phereineenbhteria 0 bt Mhgee bt 2o

20 SYﬁtﬁ%l@%%l@lh R tHeQaBRYp18E c&ds?dgniﬁe @pérﬁnégthew{oerhav@ﬁlto
| east three strai ner baskets are associated wth

ba@NWagwf@bﬂQU@ﬁywmﬁwcmhsvsba@mmmhC@WEMEn1accord|ng to
any preceding claim conprising a plurality of

Conful ¢ THRGR S STEmED BELIE R HT A5 BY S48 pLriat th

vv| bﬁbnqﬁgqsaﬁg{@ﬁa@bpg&ﬁgwt 11. The strainer system
according to claim210, wherein each nodul e -conpri ses

a plurality of strainer baskets associated with each
backwash conduit. 12. The strai ner systemaccording to
either of clainms 10 or 11, further conprising a single
drive systemfor noving all of the strainer baskets
relative to its associ ated backwash conduit. 13. The
strainer system according to any of clainms 10 to 12,
further conprising a valve assenbly for selectively
openi ng each of the backwash conduits to initiate a
backwash operation for the strainer baskets associ ated
with that backwash conduit.14. The strainer system
accordlng to any precedlng cla|n1 mhereln the openlng

o - .
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screen, whereby the portion of the strainer screen
adj acent the opening in the backwash conduit is
waaiyested to a backwash operation. 23. The nepdiDGB2006/004104
according to claim 22, wherein the backwash operation
conprises fluid flowing frominside the strainer
basket through the strainer sgreen and into the
opening in the backwash conduit and fluid flow ng from
adj acent the outside of the strainer basket across the
strainer screen. 24. The method according to either of
cl &Pms The yalvosssenhlbirascordingdo st dss Whetsiuie opening is
st at | i en . ative
¢ ot E heAleiphi Bidhilite RAEEST AP TRIER GO 1T g
acderenhings the length afftime thatthe 28lveds @gkn. Wherein a
plurality of strainer baskets are associated with the
backwash conduit. 26. The method according to claim
2540:hed B¢ Helypasseabliagsordingria glamaSnphersustha ppenies exignds
fo lwr.ahkidy of strainer baskets. 27. The
5ne?ﬁ@%ﬁgg%%?g?ﬁaﬁggtggg'of clains 22 to 26, wherein
the ratio of the flow of fluid through the strainer
screen and into the opening in the backwashconduit and
the flow of fluid across the strainer screen into the
openi ng in the backwash conduit is from3:1 to 1:3.
28. The nethod according to claim?27, wherein the
ratio of flows is about 1:2. 29. The nethod according
to any of clainms 22 to 28, wherein the area of the
openi ng in the backwash conduit is froml to 10 % of
the surface area of the strainer screen. 30. The
met hod according to claim 29, wherein the area of the
opening in the backwash conduit is from2 to 4 % of
the surface area of the strainer screen. 31. The
nmet hod according to any of clains 22 to 30, wherein
the portion of the strainer screen not adjacent the
opening in the backwash conduit operates to strain
fluid passing through the strainer screen from outside
the strainer basket to the inside of the strainer
basket. 32. A strainer system conprising: a strainer
housi ng having an inlet for raw fluid and an outl et
for strained fluid; a plurality of strainer baskets
di sposed within the housing, one of the internal and
external surfaces of the strainer basket being in flow
conmuni cation with the raw fluid inlet and the other
of the internal and external surfaces of the strainer
basket being in flow comunication with the strained
fluid outlet; a backwash coll ector assenbly conprising
a backwash conduit operable to conduct a backwash
operation on the plurality of strainer baskets.33. The
strainer assenbly according to claim 32, wherein the
backwash col |l ector assenbly is arranged to conduct a
backwash operation on the plurality of strainer
baskets sinultaneously. 34. A nethod of straining a
fluid conprising: causing the fluid to pass fromthe
outsi de of each of a plurality of strainer baskets
through a strainer screen to the inside of each
strai ner basket; causing a backwash conduit having an
opening to nove relative to the outer surface of each
strai ner screen, whereby the portion of the strainer
screen adj acent the opening in the backwash conduit is
subjected to a backwash operation. 35. The nethod
according to claim 34, wherein the plurality of
strai ner baskets are subjected to a backwash operation
si mul taneously. 36. A valve assenbly for use in the
backwash assenbly of a strainer assenbly, the backwash
assenbly conprising a plurality of backwash conduits
each having an outl et opening, the valve assenbly
conprising a valve plate having an opening therein,
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