SUBSTI TUTED QUI NAZOLI NE COVPOUNDS The invention is directed to certain
novel conpounds, nethods for producing them and nethods for treating or

arel i or atwogosy/dsmer der i nvol ving tyrosi ne ki nase dysreguiragroan/osseh as

di sorder associated with increased vascul gr perneability or angi ogenesis.
More particularly, this invention is directed to substituted qumazoline
conpounds useful as selective kinase inhibitors, methods for producing such

conmpounds a i i kN i - i

i sorder. | PUMPARGRNCEVERTINHE 5o e sy SRR SE Bt Bieithap .
di sor der |nvoIV|ng tyrosine ki nase dysregul ation including cardiovascul ar
di seases, di abetes, diabetes-associated disorders, inflammtory di seases,

i munol ogi calThdi prIsder Snvertionerelated tdi aqamﬁ attartdmemefcﬁthnpmg fluids, a
retinopathies or macul ar degeneration or other vitreoretml diseases, and
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contributing f death in a
variety of ci r%&ht%{naetﬁggbe di'lﬁh'reérsﬁzadi fyglcgh'g@ﬁlgg s'g%h;érr%!%rjng y',eé@oxr ¢ shock,

burns, trauma, allergic and i mMmune reactions. Vascular perneability is
regul ateddin part by cell-cell adheJHEMINVENI@N endot helial cells. The
endot helial cell nonolayer lining the vasculature forns a barrier that
mai nt ai ns t hPump eagrarigensdnts hef foldegdcdn bied positipardismiatembnt ppeipsi sechpassage
of soluble factors and | eukocytes in a requl at ed rrannerm%séegul ation of
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conditions. Vasc ar perrreab ity 1s a finely tune unction th can
positively coumpdat@ds dorihetsei@piw@f ﬂutdmatearoeaptmsbesemde wathrat vinidad ut gy
however, ,jn n er of t hol.ogi cal situations,. nmassive apd/or chroni
eakage 30"t TGS, 1eyaralons 6 Phbeme ki IEs BEIT IS LG 14 CUE Rainhave
Serious, andtﬁégﬁiﬁd@ﬁts ltdh E%ﬂmé@ﬁi@b%eégﬁ%mrawr%e retinal
vascul ar perneability ' éading to oedema In the area of the macula is the

| eadi ng cause of vision loss in diseases such as diabetic retinopathy,
exudati ve macul a eper.ation ret [, 0ccl usi ons
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rrechanisms the cytokine VEGF is known to lola a major. role as inducer of
vascul ar 5eak@§ef0r\@E@pliAﬁ§fff|W%9t wifBse [coptalled paewemf spdd dlyidg: The pump
perneability e pid
and rever si bl |t|9g¥n ee(é‘geﬁ“ﬁéme?‘té@gs%% Et)r%(ggésn%a%drﬁmpga% Wngbgilﬁ%cfflé@%B,
Sci ence., 25,0f232R) fl988-Sitabipthecpsed amatzgdrnentpernrm@bsécu toy supply scémrstant
reti nopat hi es and gossr bly also in_exudative macul ar degeneration and
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ret mal / nB@ul aarran‘gémmntmnthrreeaﬁamnﬂ eonteylabid pressae Is;rnttdaiticas age-rel ated

macul ar degeneration |leading to stabilization or even inprovenent of visual
acuity in a subset of affected patients. The way by which VEG- i nduces
vascul ar per R tHd ré%@‘ht irﬁ/éﬁﬂthei%@@si‘thﬁrrﬁh‘@d bedngEmERE Coraslin kilids

2006, Nat Cell Biol. b 8, 1234) and it has beengshown t hat @hg: i nduced
vascul ar | eak:@gtprlsmgretjie&ise@ gt epdopsaepiad ppnit Bt kivitssmaydemhdetined ashe
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regulating cell proliferation, activation, and/or ntiation. It is
now wi del y adeeptasglly h@PV?fﬁ'ﬁypdi@e%é%Stpés'ﬁl paidr QH{TWQ)%P @lel The dross-
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ki nases form-a ache non receptor=dependent rosi ne
ki nases encompaasgulgr@irgiauermtVMer soitalershlape. $he, ptEiymIng\rﬁﬁonFigrleaH_trght
Hck, Lck, and Blk (Boglen et al 1997, Annu. Rev. | muno], 15, whi ch
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the famly such as Hck Blk or Lck exhibit a restricted expression. Src

ki nases play a pivotal role as nmenbrane-attached nol ecul ar switches that
link a variety of extracellular cues to intracellular signalling pathways.
This is the



basis for the invol venent of Src kinases in cell proliferation and
differentiation as well as cell adhesion and mgration (Thomas SM and JS
Brugge, NWO?%p103w1pr4d) . It has been wel | -documented that Bce/gre@bests2t evel s
and Src kinase activity are significantlyoelevated in human cancers

i ncludi ng breast cancers, colon cancers, pancreatic cancers, certain B-cell
| eukem as and | ynphomas, gastrointestinal cancer, non-small cell |ung
cancers, bl adder cancer, prostate and ovarian cancers, mnelanoma and sarcona
(Summy and G&YIiNdg, incosIMdaicalen VEthagheArsMRes, pPupip pegs-fosythe fivigds tq benas
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signal ling imstrokeel s (Appl eby et al., 1992, Cell, 70, 751). Hck and Fgr
are involved in Fey receptor signalling | eading to neutrophil activation
(Vicentini et al., 2002, J. Immnol., 168, 6446). Lyn and Src al so
participate iTheFedertiofeat Qimpi gned inigy heakkmeomrisg! m@aRs Ofor Hetemminig and
other allergic nmediators (Turner and Kinet, 1999, Nature, 402, B24). These
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VEGF receptor signalling in vascular endothelial celTs. Thus, activation of
Src ki nases rtressducergfol deterstininglthe ivalueodepg@Eent enepeqrositioroohite puroping
factor |ocated Nold engr(])t hel i al cei |.s oreRro eni I}.&o{rs triggers..angi ggene is, a
response whi APRANMHANGePWNRING GYINIET o7 ndll AR NEbYH R PAFLIRYs 488 aNa UGN ch
mar kedl y contgebBHEEst bA HETROSHBH LA BRNth&ngd agt ¢ purhGihgt pistbn, Seeer al
cl asses of conpounds have been discl osed that nodul ate or, nore
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inhibitors for treating cancer. WX008079988 descri bes qui nazaqli nes as PDKI
ki nase i nhi bidegeranipga Y&'é@ldﬁﬁénﬁ@'ﬂﬂ o1 Ereappsitionyof Exgsddvigg diistas in the driving
cancer . WO200 Prﬁc?%‘S (oF A AUl Nazel r Vs as RK i nhihitors
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in treating protein kinase-nedjated disease, including jnflanmmation, cancer
and rel ated CORUPHD G PORERO05I:95880 R IE RO B9 alb MO VEIP I e | ¢
net er acycl es poBrligrerdie/ b EBHARGK 15 eraRbbDiT Bl SI@ALHI The

di sorders such as cancer, WX2004065378 déscribes 2-am i nopypdines as ¢
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di seases (e.g. age-rel ated macul ar degeneration, diabetic retinopathy,

di abeti c macul ar oedema, cancer, and gl aucoma) are |lipophilic and water

i nsol ubl ewb2em/0MRB061 33411). According to the inventorsTEP200R636433411,
these specific properties are particul arl y advant ageous, particularly for
opht hal m ¢ uses, since these drugs being insoluble in water (water
solubility of less than about 0.1 ng/nL at a pH range of 4-8) possess high
ef ficiency of |oading and negligible | eakage due to high partitioning of
the drug into the |iposone used for delivering them conpared to the water.
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i s probably st difficult d,chal |l en of dru di scovery as
evi denced byt]'f‘ﬁe%gatiﬁf‘sﬂprtﬂ?gtrh%afg’ﬂﬁjtt?cb%r?&”bc?%} B Rk RS B, ent
and saf est f qtifferQorfibiie ARIANEY rdQuility Bk vbRnRY sfmeqw RN &e Iddst bhenon
i nvasi ve, does not require nedica SS ance an requests small vol unes of
drug sol uti omf sBitmhwep units afithiefluide tbeb&smumraedi based ondbec/alue dne;pendmmt oan,
nmol ecul es haeto ot ent...enough towards .t hei.r ular tar

bresent - phys s SOREAR PoHigE et NP aMPbR hibios bl e dneantfe Rt i,
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onto the cornea. In addition, it is crucial that such drug nol ecul'es are as
col ourl ess asba|§@§s¢fblthetQDSfbtﬁCé\/@ﬁtht/%mﬁnh@fdheo@Uﬂamgt pistare invihe pumping
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i s obviously thereferedoaheguidied aqiickiy articodtieetly upcrpa@r ahange iiS operational
"hi ghly"col oured, Additionally, due to the nultiple cross reactivity

bet ween ki na$e8ditiopsiog the PWIND AAEANGEAMN. t hat sai d drug nol ecul es i nhi bit

the targeted kinases with a high degree of selectivity. A feature of the

present invention is to provide novel conpounds whi ch have increased water
sol ubility cdhneadedrnmecovgiet ivhicts is depeéhaagntfeathe Bosifiorh Ineaypbe senteasure-

invention_is to prowd mpounds that are highly potent rtlcularl
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i ncludi ng an ophthalmc order, 1nvolv t'yrosi ne ki nase dysregul ation
such as di sotdeoniekta sokichevof the lonwetiordsaidspurprurnpler realetarmnest value
angi ogenesi s., Anot her feature.of the sent i nvention js t rovid
conpounds. whideReRFETL B PaSEOR mal albeDe s EsTerbah esdleilatn oLar at i on
Addi tional feahveeforaftfthadycelaassn of a@mﬁnﬂh@%ﬁé}bnllrﬁ“é%ﬂmﬁﬂmﬁﬂ WheRsystek
forth in part in the description that follo and in part will be appar ent
f rom t heZdes¢nedits ton regelaiiag the fpwaehiee fbydwraam beeisef tor@nypémfampmg
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particularly pointed out in the description and appended cl ai ns Accordi ng
to one enbodinment, the invention concerns conpounds having the structure
(1) as well &etﬁrrﬁ'ﬁgﬁﬁ@(ﬂ&ﬁqi%%ﬁﬂ%?”é@@éb@&@ﬁ@'oﬁaﬂftthe Wm%'ﬂgaptﬁto%solnv%@ra'
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cycl oal kgb, rpelnmeni:gmttmt kqmblrwdybehdmlﬂfr Barrpgulatlﬁlglthe @B®, baseGRdh tHECSiRA
-COR4, -NR4R5,, .- NRACORS 4 COORS Cl- C4 al kyl 4,
_(C1-C4 al kylof thezyRYIes. Q@f napwmpm@&é@@a the éﬁbdﬂﬁdaﬂﬂ ﬁ@(ﬁe a

bond, or (CH¥; ;ba|s6%8b§¥\é@'d%)tlﬁ§(cﬁ*rbraq%e%fthé%l@%&?‘?&eﬁ%h(t%be [(
CHZ)CY(CH 2) d] erel’n : a, b, ¢ and are 1 ndependently 0, 1, ,

is 0, 1 or 2positidnnoaindany ather snii@pendsntly 0 or 1, and Wis -CO, -0-,-SO
2 ,- CH- ,-CHOH, -NR6-, NR7CONR8 or NR7SO2NR8, , and Y is -CO, -0-,-SO

2- ,-CH -CHOH O -NRe-, NR7CONR8 or NR7SO2NR8 and
30 The determined value dependent on the position can also be the actual position

of the pumping piston in a pump unit. This can be utilized in order to detect
problems within the pump arrangement, such as leakage or cavitation, and the



Zis selected fromthe group consisting of cycloal kyl, heterocycl oal kyl,
aryl and heteroaryl, and when e is 2, then each Z noiety is selected

i ndependewol2g10fa7ersone anot her R4, R5 and R6 are i ndepemrdempkyoohydeogen,
Cl-C4 alkyl and where R4 and RS together gan forma 5-7 menbered ring , R7
and R8 are independently hydrogen, Cl-C4 al ky! and where R7 and R8 together
can forma 5-7 nenbered ring. As used herein throughout the entire

application, the terns "a" and "an" are used in the sense that they nean
"at | east onéneansyiorregigating the dew of thabuids terpeeuniped gapbacaranged teihalthe
referenced c : dj E WM re
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or greater tlm@oidbtiee problens opetoi sdaghr ef eoractevdlametrie, lawvoCoangds ée. thehe
term "and/or" erever. used herein includes the neaning of "and", "or" and
"all or any 8Viotp 1hithe LGP @fraf‘ﬁé”@r‘gn%%%t%r%rﬂ\%P&%hGyV%%ﬁ%ld?@?ﬂﬁ"?”tThe
term "aboygt" or ?gg i i i 4} dRAR bl Rt 02 ably
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excl udi ng ot hesténs AS dHResShthRINeb nits hisy Vafidliorkaih QB kycRStirfe @ @iffereht @%F of
a group is generic for fluoro, chloro, bronp or iodd. The term "cycl oal kyl"
means a sat unaite®@rmynvaiaiions iedhe velasity of ehpampingyPistamina finTe galt iseiing

at ons, e phefe om t car ons. Exanpl es of nonocyclic
cycl oal rk@{) rg@ﬁga‘#r{sﬂe%ﬁt(yrr{?d@ec@]ﬁ%@g&%ﬁbae&ycI obutyl, cyclopentyl and the
| i ke. The term "heterocycl oal kyl " neans a saturated nono- or bicyclic

het erocycl e having from3 to 14 ri nI[% menbers, preferably from5 to 10 ring
member s and rbeePPNBfEFHKIGMEMEATBaEE PR mMaaAnsrior measthingdhe ArRsSWRe or

nor e het er oat j S C fr j e .and h and
T s ope S DB e, SEhEC bfhny RfAe it fhayP YOIRAHED mEBh 8" Hr
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e | Ke. e er ar I N U S no- an I CY | C aronatl C car nocycl es,
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nmono- or bicyclic heterocycl Ing fromb5 nmoers, pref
from5 to 6 wminitg. rbabeonspuiehized cootrohisysteoneanrbararranged dog=ceiver amgnput
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a

RO/ R10 are independently sel ected from hydrogen, Cl-C4 yI', cycl oal kyl,
het er ocyéPoalotyhe flaidg to bemeinreds| The oniput ipgraygeier mayde uspd taorantroll thR4ARS,

al oy ) Koo B BPOH e R to b e B s el g 0Sraiging

defined aboveisibes.Ctipernds wed toecoumiemact any Miyalanoé ar Raoatorobetded tobi r al
centres, because of the presence of asymretric carbon atons, and they my
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at each chir Q’?ﬂ?é ' [ LACkHde j [ rsn~and
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of the pR&semrrangeardntosuchfapleaitagg omegvikatiosn. deri vative of a biologically
active substance (the "parent drug" or "parent nolecule") that requires
transformation within the body in order to release the active drug, and
that has i Wprm\éegc@%tdrwag 8 @PRil SSweN BbuldtSr BATBASIAr VP e Tae
transformation in vivo may be, for exanple, as the result of a pfocess,
such as chenirecipranallg mgveide drikingr pisiosi i sfid arivingoolipidiet,, whicbsip leonnected
sul phate ester,, or reducti on or oxi.daii on of .a su cecpl.tni b e.func%i Ocrll'aldety’
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with a first and a second drive port for drive medium. The pump arrangement

may comprise a second set of valves for controlling the delivery of drive



di astereonmers or prodrugs thereof.For use in accordance with the invention,
the follow ng structural characteristics are currently preferred, in any
conpat i blwocom7emsi on, in the compounds (1): R is prePerarbyoanrsaz yl ,

nore preferably a phenyl. R is preferably\g substituted with R9 and RIO
wherein RO/R10 is C1-C4 alkyl (preferably CH ), halogen (preferably -d),

or -OH R is preferably a phenyl and is substituted with RO and RO in
positions 2, 5 or 6. R2 is preferably hydrogen or nmethyl. X is preferably a
bond. Alter né‘ﬂ?dﬁ@'ﬁyto)(thesdfb\f'@g &hap1bers ofith e \wuoH }Jﬁlt%ﬁwé@el@w@ mediasmay W

s 1 and o 1 OGS abofidil B Ble Leflufoh ey e HaILaRa . MHE g advet ¢
A D ot T ol i - m%'r?s'virmid'“m orazne o "
Accor di ng Lo SRS heatid IYiay T ARHEGR WP BB 6 CGiYeImas it BPTPHES fleny!
i ety. Rg i $BEANRNAALYioichu T Ah Y dTRACaPIGH! SiA, Vo ReticAb REBRRLY Sy 3

is ad- alkyl group, prefe y a met hyl group, bstituted w

where R9 is pmuafuq;ealihgre@ﬂ ONet advantage| of ﬁBvung m@fmatablaﬂtwﬁonsetsetmmb
group, preferabl. Al ternatively pref.er a o

het erocycl oaln@f'%uagfeesrséﬂﬁ? Fap\R& Eﬂqu&?tﬁg n Br%%p@l W@'mgfeﬁé sk of gelVgsinge or
nor phol i ne, oG ®igh Ef@srs@bé bnpm@rdénvéryﬁ@.de%ﬁm@r@ﬁmﬁeelrt/ar%méntprrﬂéeg@bhm a
het er ocycl oal kyl substituted wt where RO is prefera
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regulation of a continuous fluid flow or an on/off valve for pulse width
modulation of a fluid flow. A proportional valve can be any suitable valve with a

30 variable cross-sectional flow area, or with a variable flow resistance. The

means for regulating the flow of the fluids to be pumped may comprise means
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30 cross-sectional area Ap. The cross-sectional area Ap of the pumping piston can

suitably be smaller than the cross-sectional area Ap of the driving piston



Invention will be within the skill of those in the art, in light of the
present disclosure. Typically, such conpositions can be prepared as

i nj ect ablwe,2omit7bms as |iquid solutions or suspensions; PewIEPA00HOE T2
suitable for using to prepare solutions ok suspensions upon the addition of
aliquid prior to injection can also be prepared; and the preparations can
al so be enulsified. According to another enbodi nent, the conpounds of the
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2 drops of these fornmulations would be delivered to the surface of the eye
1 to 4 tinmes per day according to the discretion of a skilled clinician. In
anot her enbodi nent, there are provided nethods of treating a disorder

i nvol ving tyrosi ne kinase dysregul ati on such as di sorder associated with

i ncreased 20 vascul ar perneability or angi ogenesis, including the

adm ni stration of a therapeutically



effective anount of one or nore conpound of the Invention to a subject in
need of such treatnent. As used herein, the term"treatnent” or "treating"
enconpasswe priapbasaxi s and/ or therapy. Accordingly theprcompeswismes and
met hods of the present invention are 2 no,xp limted to therapeutic
applications and can be used in prophylaxi's ones. Therefore "treating" or
"treatnent" of a state, disorder or condition includes: ( i) preventing or
del ayi ng the appearance of clinical synptons of the state, disorder or
condi ti on deRelNPNG@istan & ﬂlﬁ)?@@'i'o"t‘@iéﬁ"VmCEH@dﬁf-f&mﬂtaé@OW@ﬁ'Qﬂ mMEgP8diC8Pposed
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regressi og of ; y c@Qh QT bhican Qr | easds O i
clinical gr é’Smtﬁ'f'%ﬁe g(ghnt%?ocr}?s’[éiﬁs (l;dg)@gbﬁieegei%, tﬂ?e terrrsfs '[Ff;aﬁeeni%@mp
"subj ect in methgehentof he @oeputenedacynt@s sysiamalcanreefirandey fo réeeiemianal

i tebrat e; ticularl. nb f th .j ' d
o udes, bRl FREMAtR e6rsantie nedl] Vardn HRReIAERT o dheebRBi <X B85,
horses, dogs ?%fﬁis&bn 'iﬁrthéﬁiuﬁﬁpihgcdyuﬁ}d@g_dﬂwgﬁﬂ&esg kRaid _ﬁ‘fﬂlm palarhiefdtto

"subject in nee ereof" are in noway limted to a special disease
status, it e@OSrPdBeEsOBIEULPpERMelers farttonialiegdhe saegnsitor segeating thi 8ewse

"t ner apeddi o158 BrSap bodindt by W BUA- AT dEnbIhE Broddlfntdh oo

conposi tion tsystemvinhdy &lsoctdntidiendifiedtognd abcores penstvalled td icpeneandiozel ,
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tyrosi ne kinase dysregulation is selected in the group consisting of
nyocardi al infarction, stroke, congestive heart failure, an ischem a or
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retinopathy or v|: tr eor et.mal gi sease, di abftfi c. reti nogpg’i?h)ﬁ .Or;%)ch ar oedens,
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such treatnent. In another enbodi ment, there are provjded nethods. of
treating a s@NLYPEROT pytatie pzzlps Rre AlswRqssile age@idinthia thgiingention.

adm nistering to the subject a therapeutically effective anount of one or
nore conpound of the Invention thereby treating the subj ect In another
enbodi ne@b, tTher pumpeanparmyendent meat hemohspride bt Esst go puah juads, Waeraig eachat
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or at risk of having macul ar oedema, including diabetic nmacul ar oedens,

i ncluding adm nistering to the subject a therapeutically effective anount

of one orworom/werpound of the Invention, thereby treatiPpog/EPR@IseisRECt. | N
anot her enbodi ment, there are provided neighods of treating a subject having
or at risk of having glaucoma including admnistering to the subject a
therapeutically effective anmount of one or nore conpound of the Invention,
thereby treating the subject. In another enbodinent, there are provided
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and/or a kinase inhibitor, to a subject in_need of such treatnent.
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the nmethod including preparing a conposition including a pharmaceutically

ef f ect i v80amginan priesaure ledek one conmpound of the Invention and delivering
said conposition to the tunor of a subject in need of such delivery. To
prepare a conposition of the Invention, and nore specifically an ophthal mc
conposi ti on dheaptddent nvertionoaigosidiates, toathehas@usus i guahp Yaredrigepiénteoraaount
of one or nore conpound of the Invention is placed in a vehicle as_ is known
in the art. BYPEBXERPIREISINGBI RUNP GBFRANGENMEH PoNHOAHES dividscibie & aPMiUoUS
Sterords, ar e dibRfLASEcld dis Tl Indtifle, WiE kims W AIGRRTL AeBRANGRA!HR) I ©
formul ati ons of an ophthalmc drug and a hi I"'ecul”ar wei ght pofyner to
form a hR2fhl ynwerdioousagdle hsack withean cdemical beactonotd fihv2 MiodiAE. Bxamples of
4,407,792. Further GB 2007091 describes an ophthal m c conposition in the
form of a gelSULBRE CONAUAYS LHEEHER §%"1“i§?'isoﬁro¥|°‘é{ E’?ﬁdé’i@(%/\ﬁrﬁyp'sﬁ SgRelY a
vat er sol ubl e \hasipoyesabascarans aE Yyl ¢ THeUGorihSidRldY She/: plifp
4,615,697, discloses a controlled rel ease conposition and nethod of use
based on a biastdigesiend anadthe cortituoug chgmical seadioraer santimidus flow | aoduleor y
agent. The am)unh of td;z conmpounds o& {he Inventiton to_be adm niftgr ed and
i ts concent r &E'oR®i FEhECBHIIONPi 6 aﬁ%%’i%?ptaﬁ%'% HOEK ?tﬁe Cn¥ERENon
depend upgn tchenfied|gfbEsksdissePtaBhafiBRethertlgl.i very system or devi ce,
clinical condition of the patient, side effects and stability of the
conmpound within the conposition. Thus, the physician enploys the
appropriate preparation containing the appropriate concentration of the



conpounds of the Invention and sel ects the anmount of fornul ation

adm ni stered, dependi ng upon clinical experience with a given patient or
wi t h si mwenotypesizof patients.|n another enbodi nent, trergrasos/ oprseyi ded
processes for making one or nore conpound,;@f the Invention or its
pharmaceutically acceptable salt, hydrate, solvate, crystal formsalt and
i ndi vi dual diastereoners thereof There are nultiple synthetic rout es for
the preparation of the conpounds of the invention, but all rely

chem stry knJ\m PEegans Byantien | Aserigiaies tohanimethodhigs, C@Hfﬁildﬂgtdﬁe pump
repr esent ed
described in BFH]{QQ?Q# Eﬁata?% gI)Fh(Ra}[a\F/]I/e(I}rH -Z-ﬁﬁeoﬁm%ﬁﬁod%ﬂgpps%ﬁofh%dﬁlgﬁé tsﬁe art.
Typi cal i ter(e)tfﬂlrr@ theupoepiry ehdmbesnodtt fuidsino daecbenmpedrtyﬁ‘ttl edich fugmpingn
(Wley), J March, %%%rg)r ehensi ve Organic Transformation”, 2nd Edition
(Wley), R @istpay S'HRPOSIIOBF Het er ocycl i c Cheni stry , 2nd Edition
(Pergam)n t i o]
"Ace. Che?n &re?s.gﬁl,egﬁﬁc(ﬁeafnw%? I?ﬁ'ﬁ‘b gmfélﬁnda(r@ﬁ ||rt%g(r‘eg?%t?|gbsgﬂm%;b Olrr?éﬁtlﬁllﬁgd by
st andard |i teauamm'n@ s:banmnblees bgnlacheatmg fmpesmcmndaugtwouThes astidtions of
"Chem cal Abstrac % n‘g 83 f the |nver}FFédon can b
synt hesi zed B§SHfEt 'NSd@CtHﬂ oﬁ%rlhsa§ SN GLETAVENBP | PN Gy T ive
herein for cerédium freRr éﬁ\%‘tcﬁbmfcférclﬁ”@%%dﬁve wuwa%wuhaeproeoadmt@‘auéﬁﬁfbi bed
in the Exanpl es section, and known procedures,” one sk ed in the art
can prepare tCIqléreditbHﬁp@)&iﬁtﬁlﬁ1 @%@Db‘é@d'eﬁﬁ’pm%netlﬂ a@htﬁtﬁreﬂ'h@rﬁﬁb%ﬁtmrﬁf the fiieste

i i nt AG packlny i e BERER BRI lo. A e dhy SRERER S ehet BORE LSS

| abel which Iamgmmhgsoétmbntth@pgmms.tgem y ©fteriBngised for treatnent of
di sorders associated with conprom sed vascul ar perneability and wherein the

conposition includes one or nore conpound of the Inventlon I n anot her
enbodi nment , r ng material and a
conposi tion jg‘%t@leﬂ’{eogj fBFtﬁEI 98;‘}# hbés F%}%#ﬂgqﬁ%tge , Wwherein the packagi ng
mat eri al i ncl(iijleelectingbahotivei cplmmmdlnttaWIaentthat pmrhplngomstmi fof waid actibetedsed
for trea nt of disorders q%%ﬁgm at ed yvascul ar

Gomrom <et
permeab| t y PARP éIaII'te&aéd“? nf 028U IPOP‘HIOQr cf’tri rI”' I3nG NPy BIg &L thee
hear t fallur f r ritis or

ot her arthr og)atnﬂ@r,] ?gtg%ggt? F\hf gﬁ.‘t‘”ﬂ'{gggt Pklércy‘é?tg@;ﬂs% acrtrg%tghar

degener ati on (lvaltalkm\/\mngjrtmtm a@ae’@rs viasbel activieedkeng 3 yaettabmegmouwdtl afntimer y
di sease, edenm ra .ant tion, .burn,, or ,acute o ratory
Gl Strocs oyndbereby BRRS Brk e ufiheRl HseRb a8 THiofe AhoRiher bRl
conmpound of td@epdrﬁy@@tarmw In one preferred enbodi nent, there are provi ded

kit includi ng packagi ng material and a conposition cont ained wthin the
packagi ng0mat(er inaptlvauﬁ@rt@eraqt%@tOp@éﬂ@pu@pm@ma&reacﬂtﬂd@m@ sgcpad Positiench

i ndicates th t f I

di sorders as%ﬁqgl @ﬁégﬂ%@ﬁhégﬂp p%?@ﬂwé;l gpm%) r?qi;ﬁgﬂ]tqe?yw@ﬁglh&%er 2Rt he
conposi tion lmuerhputﬁsnmm@ePummﬁgap@mmmmegfsatd“rﬁrst pgsitibhon or its
pharmaceutical ly acceptable salt, hydrate, solvate, crystal formsalt and

i ndi vi dual di astereoners thereof . Those skilled in the art will appreciate

that the inv i

nodi ficati ongmct)}t] Begfrﬁé;é ?’ﬁgsgﬁ%g%g? r?c(gﬁﬁg%gjtéﬁsa gt?tl sﬁo?@%‘ré‘éh@ér}%eml cl)lr?d

i ncl udes2al | vdich foewardtactimgapumping IblrmmtBy)laﬂow'ﬁgetwmwamp onitsike bei aativedes
all of the steps, features, forrmlatthn an oun %ferredto tr

i ndi cated i n B9 EETRINCHNERENIOd JYithoNE pre tSFm 4§19 8‘("| &1 RHTBR\IRIFORRd
all conbinati I Su &
docunent, refozﬁgﬁgg/oa%rpgﬁ@ gglt%gitﬁvﬁﬁ%?uz@ 2@3@(@5:@%?&%8{ -I’?I S tei?tla”%/ I
expr essly i npotsedesst pumpimgediihe flutchisiach@veidt ety by ref erence, whi ch neans
that it should be read and considered by the reader as part of this text.
That the docunent, reference, patent application or patent cited in this
text is pot I‘Iﬂfiée%laﬁtd Bf the folvekbm &t Ié%fs@'o)ﬁef@Ifsé@aﬁQﬁE WHitscentHespoeped The
present invention is not to be limted in scope by the specific enbodi nents
15 descr i bed finigseisreguisitech based onttbadeiue dep@mfterﬁmfptb@eccmtln@saémﬂqsﬂma@fu on
only. Functi I n t r n

clearly wit h?ﬁgtdtdénéggpée{gﬁ htg'{ i?%\r/ggn |eor(1)(?et[§?é(1Isals 5:1&%';118?%@%?(@@&3'” a

i nvention described herein may include one or nore range of values (eg
size, concentration etc), A range of values will be understood to include
all values within the 20 range, including the values defining the range,
and val ues adjacent to the range which



| ead to the sanme or substantially the sane outconme as the val ues
i medi ately adjacent to that val ue which defines the boundary to the range.
The fol | owonrgiovea¥pl es are given to illustrate the prepacatEpeondob7sepnmpounds
that are the subject of this invention but,should not be construed as
inplying any limtations 5 to the clains. 1I'he proton magnetic resonance
spectrum of each conpound of the Exanples was consistent with the assigned
structure EXAMPLES 1 - SYNTHESI S OF COVPOUNDS OF GENERAL FORMULA (1) 30 1.1
Gener al netoRpaBNEproime diawl they veluesdepentetiuehdbe| Rasitiany 04 heePuBPingeq

of optionally; i tu B e I g p o] at
100 to 300 %’@%3{‘ éptr Fee%gtr gb?y%%l?@%&@@%% Ehgc'%ﬁpcﬁi tﬁS ‘g‘%lag't'gg of e
4- subst i t ut edotwardomphiegy butnpirly @istofis aptthe naurBgingubgindews.e@he flow of the
Bl , B2- phenyl - qui nazgljn-2-yiamne in ol ar solvent at - 100C to 300, K 0C,
oSt pref of abyPRRSE 19S0mae TRAVIEEHEYRAUSING (e Pél6ast:0Ne AalreaPSEne
starting t eyl bHiRE {08, ; i
deacri baci n Gohes b Lo P Sl BIRE R IAER arplic S BPRERE oY pTRAIRE RN BV e
literature (floe cesaspdreding astuatorard wor ks, such as Houben-Weyl, Mt hoden
der Organi schen Chernie [Methods of Organic Chem stry], Georg Thiene
Verlag, Stuttgart; Organic React ions John Wley & Sons, Inc., New York),
to be preci seydmderalfepdsiveoBribaftthéhianss MY ehestin® iKieibraark _%féﬁhé@liﬁkth@r
are known

the said reactions. Use can also be nade here of variants whic |
per se, but &amsoln thenfollewing weiieus emgedinentsditthae linvertienswids explained

by not i 381 at? M erET FAm ERISE: Ee, i IRt BBt Bt abthode)
converting themustratihgthd mventibre andmpewotmt@iddd® Ifroit vlsdope.. On the ot her
hand, it is possible to carry out the reaction stepwi se Preferably, the

reaction of the conpounds s i in S f a suitable
solvent, which is pref eraﬁwEﬁﬁéé%%uﬁgﬂoﬁfQﬁH%b&&&iﬁﬁ ction
conditions. Exanples of suitable solvents are hydrocarbons, such as hexane,
pet rol eum et ég., benz@h@WSt&)PU@@earbanQM@ﬂeacc@Fglﬁg toaneemuasivest 8bhe, such
as t pchl orethyl ene, Jrn 'nt%inChl or oet hane, tetrachl oronet hane, chl oroform or
di chl oronet hane; al cohol's, "such asnet hanol, ethanol, i sopropanol,

p- propandb, MHEUR anol shibwised priipt @rrarigersditerceording o anotheeembodimbeat of
dusopropyl ether, tetrahydrofuran (THF) or di oxane; glycol ethers, such as
et hyl ene” gl ycol monomdf®INVeREiORpnoet hyl ether or ethyl ene gl ycol dimethyl

ether (digly ;2 ket o e?ﬁ'@n - ; !

acet am de, di 't?ﬁyl ac%ﬁgms?ej,ﬁnrgiﬁsn%t ﬁﬁ or &génchgalm)% f%ﬁﬁ%\f%@?ﬁémt%?
pyrrohdi none (NWP); nithe plvesfiosuch as acetonitrile; sulfoxides, such as

di met hyl sul foxi de ( O ; nitro conpounds, such as nifrongethan r

i 11 obenzene &<t or 5. Qs ARUEATERR SR ACHIRg Ja Uptaraer Aabedipent
sol vent sogr m xtures Wrike WRERfionPol ar solvents are in general preferred.
Exanpl es for suitable polar solvents are chlorinated hydrocarbons,

al cohol s, gl yi®I5 et hershowsi a ppmgsarrangeateentangosling &x yeleanaiheneabadissent

t hereof . More preferreqtare am.des, especially dinethylformam de (DVF). As
stated above, the reacotir?)%'ntvg @P-ature i s between about -100 OC and 300 OC,
dependi ng on Ftiéa.eﬁ r eactshowssd fowdhdritdie metibd fo@'&ént#élﬂﬁ? agﬁﬂﬁbla@@nb'emtar e
generally in the range between sone m nutes and severa ays, dependi ng on
the reactivity of the aceophng ie thecioupdiitils and the respective reaction
conditions. Suitable reaction tines are readily determ nabl e by nethods

known inzghe art, for e’ﬁlﬁﬂ\ﬁ_ﬁ @Eéeﬁlﬁﬁ@ﬂ@# FRAE IWT@NWE reaction

t enperatures gi ven above, suitable reaction tines genera he in the range

opt i onal 1y bd 13 i ByuBEaings Fr b Rh e85 ibeedHarE o ifiaf & nuios.
i sol ating pregedsinge. linsgi drallsedstacilugirae eidus &8 vifes Tor@ighdls) dute & tontrelr
exanpl e from standard works, such as Houben-Wyl, Mthoden der organi schen

Cheni e [ Met h&iEN2s aCA gusHals CAIBIRG iq fieaseEast BarAMeiRES. Ve PLUAY aRpNgeRsnt jor
Exanpl es for spueh, prpedubimrisig % st BUmRlfit MWlank F1de@8nl D ipRMieE! B9 2

sol vent,
30 shown in Fig. 1. In the following, index A or B is redundant since the numbers

include both where it is relevant. Fig. 1 shows that each of the pump units



distilling, crystallization, fractionised crystallization, extraction
procedures, washi ng procedures, digesting procedures, filtration

pr ocedur e’ 20twooemB ogr aphy, chromat ography by HPLC and ecCyirpgoopmesedur es,
especially drying procedures in vacuo and{®r elevated tenperature. List of
Abbrevi ati ons and Acronyns: AcCOH acetic acid, anh anhydrous, atm

at nosphere(s), BOC tert-butoxycarbonyl CDI |,I"'-carbonyl diimdazole, cone
concentrated, d day(s), dec deconposition, DMAC NN di net hyl acet am de, DWVPU
|, 3-d inet hyICOQ‘Flf'S§S@- @@Tﬂpwlﬁd@“ﬁﬁdrﬁ/rq&ﬂﬁrepﬁ'b‘n@w@wp pumping piston 2 in

NN- di et hyl f |
azi diameED%/:I %%Ebg%%%ﬁe?hgﬁ%gy ? @ %ﬁ’yl carrﬁ@%%: P%gﬁgpéﬁﬁggét%hml
ﬁgﬁ'; ?;)e I\E/:sgflhﬁ;[st hang?(mg?@n,eﬁder 9 wbmdnﬁléermggglﬁ I ngU?mE e 30|tm8
00 Lo e ot Ator RApspatRuy Bl Kie S 16 bR R pedis Grets pUiFom e

fl h Eﬁlﬁzp qup%q t
angﬁ[?gﬁscg b ﬁggcﬁr)ﬂaarrﬂ%@raccor |2§%{§tlﬁg&ﬁ{n%(|?teé uﬁ(ggthé buﬂérﬁgﬁlsgémﬁﬁgd}
Steps A and Brabioyesadl pehyseg mstdntlhethexrwrppieg chambeén. Aidiepar displacemegritods,
Starti ng mardnsAud o coiEtedlo R FARnglpiS Bl A fiacd B HEREg the
starting mat %Usﬂion'cﬁtlk@@\’)’ﬂmi’rﬁg woreﬁtﬁthbxplﬁﬁﬁﬁg @%ﬂér@m known starting

materials by the foll ow ng general nethod Br NH NN HH N NH The
conpounds can be prepared by the general rret hod fol |l om ng procedures

depi ct ed J 5 99 ' Nt ermediate 2
ceploedsbn It ShOR P P BluoBRsd SR Gu BHRt RGeS pub e
2-chl oro- 5 MpiuhX Brriagemient sisowin (i #igt20to d dodrkendrahd aldelr@ly line 10 for fluid

6- Br ono- qui nazol i n~2~yl am ne (11.55g, 51.56 nmmol, |eq) and Na2CO3 (21, 86g,
206. 23 mmol tQ@&)pLirﬁp%d nl e M?‘@eéﬂn i@)f*ﬁs’f@ﬂtﬁ@ mraeg@ﬁ#@ammm@dlow&%ﬂa@éed
2.311g (5. 16 R I h
react igoﬁl was I]rgl:(igl uxg%la'r(c%g%1 O%éﬁ)éragllvh%g%rhﬁeﬁmylear gon. Q;%)?rpéﬂk \%ﬂlﬁeh Sggoleed
off to room thenhtm@T'HtarrcE8’tm Iéugt Rat,tbutleanpao do cltehyatDévbend/dif valees Tt are

product is then dvmth r and ether, then drlledto gIV69010ﬂ(32
mol , 619§ ofcCRIg ‘P% 9&996»@“@@%?9 dURng - FreRtimaRIBY 10YClgs Of the “arrangement i

(2, 6-D et hyl @é}eﬂaybémqy?rfwam.asyﬂoﬁmwﬁom IPrRED t& YH¥ Bef qi.nacﬂpo.gl ng
to the met ho di scl osed Internediate 1. Synthesis of interhedi ate

3~( 2~Ani no- quinéprolpimg 8A¥s$.) - 4 chl oro phenol To a suspension of 9 01Qg
(31.53 nmol, leq) of 6-(2-Chloro-5-mnmethoxyphenyl)- quinazolin~2-ylamne in
300 m of dichioronmethane cooled to 00C was added carefully 95 m of a |
Msol uti on of The\bBRPBrraHa@nfetteohfitises héand fRA réQuIaﬁ%ﬁe fidWefRkE figidshen

adj usted to pH8 by adding a sturated sol ution of he precipitated
product i 80f i [beepepgddbazethen e Nakeheeperdendreordhe oasiian vf 306 gPymrings

Syt heai o of Pisiab fregst Bile BF Hithomb s R LB De e T bichE Siyeryy
Pd2( dba) 3, 1-é|dmof ﬂwé)ﬁuﬂmmig Inﬁ)e (Dq?ﬂﬁé prnp‘Sarrangement The valve 11 is controlled

(Di -tert~butyl ~phosphanyl) phenyl -~IH[],4"]b f yrazolyl and
253 ng (4. 52%%6 fd opthe p@é)t'oaf VR@Q'%M @%‘erﬁﬁﬁ?'ﬂ Mhamplnaa@smaéa theom
of water and f
of Neer 203 ey SHAPSH B el 1 L BYkS30rERA e Fp Aol
1 2eq) o5l - [le-ltﬁaunaleotmpbe/amey’H|searh1y>h]ofpyalr/elsudabie far pulsbevidddohedulation
foll owed by a ILthe%h , rﬁ of tertanyl alcohol and 400m of water and the
mxture is st Uigio¥60C under argon for 5 hours. The solution is
evaporated and the product then purified by flash chromatography (gradient
DCM MeOH) to obtain 110 ng (0.25 nmol, 129 of a yellow solid. The
f ol | owi ng conpdidsllayfing ldescription obhigner-4, whee referencs is madevayfeakires on
descri bed ab%\ﬁ% O?L{INP ARRAN GEI\{E \{KTH TWO PUVP UNI TtS %YSTEM Lg AND
VETHOD pump TAItS in the pump arrangements, the™ same Tfeature Is
30 applicable to both pump units in the pump arrangements, analogous to A or B

in Fig. 1.



The present invention relates to a punp arrangenent for punping fluids, a
system conpri sing such a punp arrangenent, the use of such a punp

arr angenmew® 2and7ee4aet hod for controlling such a punp ar pemgeomnoine7sIHE

| NVENTI ON Punp arrangenents of today can pg positive displacenent punps
such as gear punps, centrifugal punps and plunger or piston punps. Known
punp arrangenents have problens which are related to the control of the

fl ow of punped fluids, to the supply of fluids at a constant pressure with
or without arhnef PuNg arangernent,show iinfdgi A frbescerPHses Rgcemprpiendasedt he

{1 ui do, L0 CRBHIBE blehtad BERHER b8 ye ARLNb M Akt B9 e QeRireer FB0 O

oper ati onal noise. ‘AcC he rnvention pr nto
?_bove magti orwmmn&@tpjismashrytrmf @mhtﬁim@_c&limn?rpfi?rfpgngﬂrmrﬁlog\br(dﬁgitaiblrmgitises a
irst and a second_punp unit for punping o ids wit controlle
pressure of SN MG HeBIA5EMEMTANTGLRRIH Olohe NP PRt PoR aRTanged o
provides g C%%hbrﬁb?#é%gf)haw’{gg{otrﬁ‘ro‘i’%!g%%% {d 9N FhesRd fbrfrbggggn%%tnew o thie

punp arrangenent can be us 0 supply a constant pres or w thout
any fluid fl dwidsntb tiee pponpedarihengemgniareageprent i fdeher capiptiset aa tpragsure

dure. A further bepefjt. of the i tion is t t ai .
P Pangonent  wetROR2S aPaNg sty g ueBlrEai dk rabsns T 2eBuRiRE e fow gl
present invenké aRidsetbesSpliMpad PTHE @drﬁgun@embdf@ntmnrmﬁmgyétbm ds.in the

conprising at least a first and a second punp unit. Fluids may be defined
as gases, |i quins arigagemanésshowminkthig-eg isharraged hireeeivarsigraladgamtitber | ow

under an,applj j i i j_nder
and & relpr SR BB Ty b e WS ERCRAIRE: 75 B TIsne, B
crosssect i on sijndl$ Penadtngtops 5tapid thevabe sUbAtleederdry liper cul ar,
elliptical, rectangular or have any other suitable shape. The punping
piston is leak-tight fitted in said punping cylinder by neans of a sealing
or by any ot NG ~Pi L g J er
'n the: punpi nuSy P Teeargemenl ShBbTh Giolis pifeiEes MAF poul R iR RED
the fluids tonddngusqiedpuiptgwigtonnint therr pimapingompantes. dachc tluad gower

connected_to the punping piston,.for poving said punpin iston, The .

ot vt or 18an a5eaibr PRSES 14, NGy Rulhdes " S & Ge ARl oy Shle BRvgnt
and wel | defiy f1@r; i f ok Rﬁﬁq' i £ i o ; hout
t he rel evant p{'l‘“‘gﬁgﬂﬁ Igf%atldqhgﬁgﬁggggﬁdér}hgé@gdnrti 0 Eﬁ%&u%’%ﬂ@%@@ﬁ?tﬁwﬁ
conpri se nearstofafirstid#end asagord ¢aldiwingegeEmleen inmomrenication mitbhus figsddot | on

f th i i ston i.nth ' linder. T | b
cont | nubus” varges SsEoa i &b ST AT Gt Helinmor ne BulitediiaCuBiors aecn a
resol ution t@rsAged watH BsceBME senbf 9blvebe 18I 1 O foPlcohhtelliRg Thé @ iPérstem

sufficiently high as denanded b%clt he application.” The contihuous position
can be déPer drivednesivBuighibetiirshed aad segand dbrdsivindehambersueighaPus LBiES. The

ol or nat 1 ves 1 VAR ALY | ORET ofelBrs o Pb iR e, ARG PlPrBtY s b Afpideg 10 "0

i nvention. S@odtid@(bwyﬁréghmatmnﬂﬁow@ﬁ’ndmrméis&@reaoﬂthémmedfm istet&r datni ng
t he val ue dependent on the position of the punping piston in the punping
cyl i nder. As M &#Q 89'??8%@@&5?'@@) dﬂagiqhiampers-hﬁhwuw aepegrdrnt showndn Fig.

posi ti on_ can Pdfie UShBALLY Lbrddfr@ WRIKY A SbAflectbl oA e lsBRAMG Yut Pt the
punpi ng piston or any ot her paraneter dependent on the position of the
punpi ng Pbst emlveshef fraespunygn uaits tviee rpgutpting ypiitst 22 fon rédd apogrih@gregsureder

may al so be deternjned by a transducer arranged det er m ne val ue
ependent on AR of BHvEMediuald Gers Bo ot TRerREUANNY RIS FHEE o
on the posi t'ir‘i’dﬂvi%aﬁ)h%oh%lléd]‘ drRl akkantot Qubﬂg Ardivbrot BtesHEPbNthe drive

cylinders. The transducer can be a [inear encoder that ‘encodes position and
converts the medium oneacht puspalinit iroordéirgotagicopokfaridifferenty nanditiond siich as

The t r ansducditgah i FEPoS M8 S ieo e bR SasBd oo VN Svhliie il Meday
current, 303971'I¢éipﬁjm?rarﬂﬁd@ﬁént”ﬁ%\ﬁnfiﬁrFi@Qsi id urtHEragHERGBA!S §8nd and/or

conbi nati ons thereof.
receive signals to/from the valves 18 and 19, and the regulating units 22.



The position transducer may al so be a rotary encoder or transducer coupled
to a rotating part that rotates in relation to the notion of the punping
pi st on amstoeormsiss t he angul ar di spl acenent i nto anal ogCworEPdiogiotzk2
position signals. The punp arrangenent may,gonprise a first set of valves
connecting the one or nore punp ports of each punp unit to at |east one
source line and a delivery line for transporting the fluids to be punped.
The punp arrangenment nmay further conprise nmeans for regulating the vol une
of the flow flienPEMPl aE3RgYRENbEheWNdNPligp 4uRPMErises ik PPwesatrtes Minped
based on the : nt i i L 0 J
piston in at rﬁ@é@f Sgﬁgsgﬁ?’m&éb%ﬁ‘u@% éurﬂhiﬁ@icl’ﬁﬁb%r’l gfvrl’:}eoéurﬁﬁﬁalrps (SH et
punped t hr oudirthérecatmprises § dressurempubee 2égidnateiddbiastbe setohlesghasivalves or

novenent of the punpin iston in the punpLng cylinder of at |east one of
The punp uni @8GRI GulsrvipiTgoueting Baipadans Rayof resupbie 58 Rregg: ca
qui ckly agd %%Vc?rngvVofJ&ﬁ\Vé %e‘&ﬂﬂ‘ﬂ%thé‘ﬁﬁl{éﬁé@tdr%}gﬂ clr&ebid mﬁeiﬁunﬁﬁﬁni?é!”p

arrangenent. The determ ned val ue whic ependent on the position nay be
a measur enentThef regulataigcuhia?2iBois afangedhta deineersdrive teditme teetheciinst dafing

i i stop i it, whereby the. f lating the fl f
Phe t1ai s meyanens 84 T s tedetingeth 25 i 50 noRd o Ivef e mattumg”
unit. The deties BbBGSH ¥AliHE HHRPAEISAB SMhERRIMSShits OTheTRagLAdtHTY BSits?23 and R

neasurenent of, a calculation of or a conversion to the accelerati on of

punpi ng pi st @4 ¢an Repused ionsupplwrediEferent iweasasofithe dragumediung te fiee ffirgw of

the fl ui . he I r i f fl I NGL i r
decr casi 1 ¢ AEVAICSH TS anB O Ssebe OB Semters BEe MheaR g aLdé 8
dependent on ddiest pAG ifbicenapyliedhen BrETPURDIY ?tsnms dorisg \fi#lingl amdi@pnptpingsofcan
be conbined in order to regulate the flow of the fluids to be punped on
thei r combi ndle PERWRING GhamBers eftheapimg uniie withiherBuiddodie pywarsdn Berebie

val ues depen : LiQn o ; ; The
fl ow may alsgﬁ%§”®§§ggﬁgd §hé“@i?Fﬁﬁ§%§g§§1B?ﬁggigﬁﬁgﬁgéggéﬁ en?gghggﬁg
posi tion, or leakagyeyindhdéeunging ehdmbeagan Pbeoteoledi ned val ue dependent on

t he posi%%on can al so be the actual position of the punping piston in a
punp uni t? This can be utilized in order to detect problens within the punp
arrangement, Tﬂé?&brﬁ?ut'e%%@@& cBhtrE6PYhil 8fdteRh z@ﬂfitﬁeh&ﬁﬁ rdrifentGAGhRWANG the
flow of the fluids to be punped can be arranged to halt thé system or

adj ust the dhig.i Agisparrangecte send hedAactneaetye signaisoto/iromotheedisptaceroent t he
probl ems or to reach rrect volumetric flow. nges i n,the vi our of
Phe punp ar r dgerars Guahheeiies Rednn, d find K el ARHE Fnlf 2o 741 B8
posi tions of puWiPidtearephditsshewena Pfg.sﬁvﬁfemreg&lﬁﬁng'rlhﬁi@g af@top@rolsg ot O

i ndicate Eroblens wi thin the punp arrangenent. Problens within the punp
arrangengdt egulpte dlee quessuney anaior alownef drive enedivny toethee diffesemtp driging

pi stons in di itsS. . &t [ - e ti of .

G 71 oront | puitpeUIHEL LABP0 Ry el fogiith, Iy 8 e lbst (5 Y Bl irhBRegP siogeon
in a punp uni thFun@ dinitd. iAsgar altemative ng thid requidiomef ghanreidiunt eopunip
arrangenent can aﬁso conpri se means for npeasuring the pressure in the

arrangenent . Fi%e3 ody drivampdiemicanie delivared o mafididmawearaciyatprsdiremly
pressure in el I 550, r t fQr

regul ating tﬁ@ﬁ??%&#%ﬁb¥%ébgﬁﬁi sv?oé6gmﬁﬂ§%é§gm?ﬁég6Eﬁb§§§$§ﬁbg#gﬁ§$ﬂgy
have neaB$ f oeguetsuAsragfurther pitesstive, drive mediummsamgbe kativered tofthé ivalvesnp
units. The caqnputerized control systemcan he arranged to receive an input
par amet er  epCodbik g BarenseieBLMeh Uikl 140 pPOUEE FCUAIArS ERIT pePERter
to one or oG GHLAN cORIGITEMIE PedRire BUFER! lor ibrh REcHMABh bisslURISbEENY
the flow of the flui'ds to be punped. The out put paraneter nmay be used to
control the oid aiseyoblegutaiingounitst eash canoecied to @ sialglasalvuentd boi8es suppl i ed
to the punping pistons. This can be used to counteract any inbal ance or
variation between the punp units. The neasured pressure paraneter can also
be used BOgetHigrs whbWstdpuipl ateandgtenemoRnérethet AtuaRPé tobAprice Heh&ditional
problenms within the punp arrangenent, such as | eakage or cavitation. The

actuat or may Ped ef driving gyiineersade wenoeciednier the mgin daiving eyingers ridelEach

additional driving cylinder comprises a reciprocally movable driving piston 27



reci procally nmovable driving piston in said driving cylinder, which is
connected to the punping piston for noving the punping piston. The driving
pi ston diwoaderydrbm3driving cylinder into a first and a sermpdoodnsiseng
chanber in comunication with a first and;a second drive port for drive
medi um The punp arrangenent may conprise a second set of valves for
controlling the delivery of drivenediumto the driving chanbers of the punp
units. Suitable drive nedia na;_be fluids according to the definition

T

above, or pardividingvihewraditional drivingl cyéier iaker adirel 2émncha secPRehdriving
fuator. whepei ) Oy . N .

Pydraul 1 ¢ aciarmer s ERESA ORI 2R oy BEce s PRriGk oo Brye

known i n t he naediusudineagriving pistan €7, insyadthatiditionaingrovimgl syliideriix tconaected

t hereof . One advant age of havi pneunmatic, actuators is that the Xi mum
oresour e can thdEcdiaa KSR & darMEMRhAG CHECE S/ &1 CORMASah 17 Boo

hi gh presgur | i & o\ FECONHeset
of val Ves§Ca%rr%@g%ﬁftgﬂfé@sﬁﬁéﬂsﬂmgofgé%@gﬁogﬂ%eﬁggﬁgﬁglggﬁ%lgg -(:Egﬁl:[]l nuoﬂtgley
regul at e t he nidiowdeividgocylpmdess iy @fullinge foncev ennété woninectrowilblreék oimet he
correspondi ng drive chanbers. The s nd, set . of val ves can. be used Lo

vent | ate. t hEOBBPFERbIT s a9 RoR dnBerecrinnit ad v eccaaer iy Fisntidive
to a ventingigigrevidbdf With tAgodr éorRpABiAG UM cUp it MeedHdnical "&sHtHED GRAPAIRES a
gas, such as air, the drive nediumcan be vented into the anbient

sur roundi ng. CPRBEEEMP fige dyivingdustonrigyofdbapraisalrvingseyliader-second dedi cat ed
ventil at i18n val ves for drive nediumfromsaid first and second drive
chanbers. “The actuator nay be an el ectromagnetic actuator conprising at

| east one st atthematiey ppATind@pibtemef seuinks aaRlih ynye¢ &g e1Bas ol daglavdre

conprising at |east one coll and one magnet. The el ectromagnetic actuator
may be of a Wiipg 889 of {igePumpiiesherabeldisp il KUMPIRG PiTIPR ik MmaMed Padheco |
i s surroundi - t r ent t ;

el cot r omagnet o2 8f 2R PESESHS, oGR8 ot AR AT nUIRERG ctmber, i
novabl e magnéd dvawnofroch tte Gousee linantthesudly tlae stahte @ ar V8 einextthe galmpiogl .
The nmeans_for requl ati the flow of the fluids to be punped nmay conprise
21 oaot 18ne CHATREToH PRMGS (&8 16 onieff YEbgh. I YAVBE 5 BPopED: Bhal
val ve for reggialy Al tAE QMg bivth hdg ATheh N&er! Th

pul se width %d\%} aﬁ“g%&g? 0fadtplf Pui g Tl gwd) Agpédori)égﬂ%i gn IFSl{/aPI\?g (\érgdn er an?

sui t abl e val vatial filing of dhé ghinepiog cianslearsi duridg fHeoatasi-ep , phasevwtt theapump
vari abl e fl ow resi stance. dThe énsans .fortre ul ating the fl V\ﬁ of the fl uti ds
Lo be punped H&/OEBIR T SeIRBENEY dPoYBgLIS RHsToE Pistans SpHecaUT® s
punpi ng pi st @RgkR¥rd BRd FOfWRENARBVBEI 3EbNas ehsH thBh@JrﬁFf@tcfﬁﬁﬁbé}% aralfyies may
conprise two check val ves connecting each of the first and the second punp
uni ts to20he agdutheepumpigdapigtangoarchatcR firal pesitiennsridtfiraigpesition éndicaiéndg Br st

and e SeConh TREUR 1, Lnkiy Ebter od e OB R ARG B

chanbers to tanefilked by @ny dbh@elingserokeios the ptmping/pistees. may conpri se on/ of f
val ves that are controlled to open and cl ose during a punping cycle of the
arrangenment in order to permt a flow of fluids fromthe source line via

t he punpi ng : i A n [ val nay
further conpslpggpgrﬁ%gp\%g@%ﬁ%gﬁ }Sﬁé Q @Bgﬂﬁd?ﬁ%‘g‘tﬁ r\Zl(rg'r’dt g%'ﬁ@ e!@ﬁtylgg %Cr
del i ver y2bi neéheipanspipgrghapdrdr, oa. tre plogping pistdre isrovalddeinptingpdingctimnsoba,

such as integrated with the sealing of th unpi n iston in the punpi
Syl nder. ThlCGHRANTE YIUBE QaleEOmasPBIR IRETRID AT B 5 USRS he
delivery of Gy e BANPRgEhdmBePiPS ,té;!/al%’ 7'[(5}"37’firﬁt"olf)theCH'éIi\ﬂal"ilgliﬁ‘er| A grs

of the punmp units anhd/or drive medi um w a pressure to the 'secon
drivi ng chantyvatwesof anded prenpn/oiii vadveithe eyalvied® ismchaised amdethewradveri’ iamgpen2

may be suppligd tq, the pu. its froma.comon.pressure supply via at
loast one. resurasitg eyingaldhe Poupseoiialiterls PP HBSE nanber s of the
punp unigg may be connected to individual pressure sources supplying drive

media with pressures Pi, P2, P3 and P4. The driving chanbers may
al ternativel ya5e@ pufiietibgomprising arfluit pewsr @stuater, Asushewn Wi &idnd add 4vor e

regul ating umhd $y,nG0R5 bAibh W9 rdePloRRaH By Yupplying a drive medium to the first



flow of drive mediumto the different punp units and/or to the different
driving chanbers of the punp units. The regulating units can be pressure
regul at orwo 2proapez4si onal val ves, various control val vesPOT/EPReID/0GER2 ONS

t hereof . The punping piston has a cr oss-s%ti onal area AP and the driving
pi ston has a cross-sectional area A . The Ccross-sectional area AP of the
punpi ng piston can suitably be smaller than the cross-sectional area A of
the driving pistonthereby bringing about an increase of the pressure in the
punpi ng chaniséivej eharabert il dnard eRENG rtBg sspe@Ndndiive Ghiepdierdtd.vil Ag RUKBRIBST .
The fluid po ; [ r [ A Y ;

oyl i nder s, " eaoRdei T B, PRBFAREBY SePing e, BRNE ACLM R Bie SeLthPrive
movabl e dri vichgniestiérardl verdingothedirst driledi ¢hamnloér th.i vi ng cylinder into a
first and a second driving chanber in comunication with a first and a
second drive port for drive medium The driving piston in said additional
driving cyli Iy} & RY. i MG firSikon
in the ma?n giré)? ve} Rgmg)afq?ﬁg%@%%qg acfgrggggmafg@ﬁgﬁ %ra&@eéégggﬁéf?l@hgﬁgv?ﬁg@i%st on
in said addi movesd faward ngna yaokderd i sy suppbblgy dusegts of heppasite directions
cross-sectional a A of .the driving piston in the main driving cylinder.
The one or nﬁh’r@ughgﬁ?iCBﬁQFE%'?%PﬂE’rcyI i nders can be used to apply force to
t he punping pistons in the punping cylinders when there is a need for

hi gher punping pressures. The main driving cylinder can in this case be
used to appl Y908 cbows & Heowshayi elgthsi BIOSASS il aohEropingpihegPWYPi aTERNIGENM@IN

- the adfl ¢ Fanarees ot BOFPRHEY drdp BV ReE oG Pistes® e Sohtpliganhe "
driving cyli pdefp aidngement cd'thrigés)m@ﬁ@\t\/ir@rabpgr ea of the driving piston

in said yet another driving cylinder is suitably larger than the
cross-sectional area of the driving piston in said additional driving

cylinder. By; i S ; r pgm@p Y i i

range of for (I:ie@m'c@%th%eﬁu a’ﬁ%ﬁ”@% ﬁb{%e&ftﬁ%i [ n% héé“\/\g%]rr@%ﬁ' ﬁ%@%ﬁgﬁ%uerﬁp%\qi %? he
cor r espondi ngngwing thieipumpiing pistos Baslevarf untileseh pumpingrpistompiass esachaldves
for controlli n\% ﬁh? del.ivery of drive nmediumto the driving chanbers of the
addi ti ondP dSRld WSt BYPHiAers. The connection neans for connecting the
driving piston in an additional driving cylinder to the driving piston in
the main driving cylinder may be arranged to transfer a pushing force from
t he additi onail) Selectingy ac¥itstnelenpt enit enddinitidting enmtpingi af the cosiespdndingng

oY ovidi g meenmachetEney alfelol el 55 sailidn Sthe Bl aRing
cylinders. Thericgbiy iH@ﬁ{)UﬁH hdl bistoMdn akk i BERErdCafe@orU SRS ohe MrRafiveli Hef rom

t he punping chanber with a high precision, wthout having to nove
t hepunpi AQ pissteshionrpftthe fatpumeniel ramdiot. s eyppthedealtersative, dne seraadioni @n

i i ng cyl i ABnte AnkErEan 8% BoRF BecPhdivh a8, L PaRReR, e oo, =5,

punped nay ceieriaihgaevePyptie? tinZe detvdr e m)yep enitsonnected to the val ves
in the punp arrangenent. The conputerized control system can be arranged to
receive an input paraneter representing said val ue dependent on the
position of t i L Ston 4 I inder, and process said

i nput par arret-ﬂgfr% fpﬂ&@h@%&?b%ﬁéat%g%?tﬁ%@gﬁ@@ry controlling the neans
for reguRating the flow of the fluids to be punped by the punp arrangenent.

The conputeri, control systemmay, also control the first an econd set
of valves. ¢ o TDIIHANEE BV PO LS AN EHRHTP it iSeiedned grsagond
predet er m nechqRARNt 's@fé%tiﬁ% thE StReRIMP UHiS R EhdtRert PEmBUIR ﬁghﬁﬂu'r’r%@réﬁ as
determ ned by the neans for determ ning a val ue dependent on the position
of the punpi mynp sinita isnmohe thanpiwey ayd iimtiating Emeptpingpohtherngerespondiag be

provided with a nozzle on the deljvery |line, sald.nozzle conprisin

B oper ser el OHEMING ShanTtpbsadifaling e ARl Gty Bt o R by
conpri se3gne féicen®r iehslhrapingt pistyd PUtheeforRBfl tife&icte THOsEbSREPESItIbAM@ah! Ui d
exiting the nozzle. An exanple of a nozzle that can be connected to the

punp arrangemensef & indigatenfhadtthenpenping chaabien of BenpumBouBit dhedRas4| to
reactor or ab%'cBWe”@rﬂH{y‘? is further disclosed in WD 200705001 3 A 1,



ot her types of suitable nozzles are also possible according to the

i nvention. The punp arrangenent may conprise at |east two punp units,
wher ei n ewmohlopum4ani t conpri ses a punpi ng cylinder havipog/Ee2@unp7spprt, a
reci procal |y novabl e punping piston, a drjying cylinder having two drive
ports for drive nedium and a reciprocally novable driving piston, wherein
arod is interconnecting the punping piston with the driving piston, and

t he punp arrangenment conprises further two or nore check val ves connecti ng
the punp ports of the at least two punp units to at | east one source |ine
and at |east n e i

arrangeren corgrRar Eitah e SerbUlichiy B AGuaRre TR i BH% 1o be
cylinders to a@tuvém applgindy foree rte%enpwoprr@eplsm trhmeptﬁmmmd réiregtior nof

conprises further fIOM/rggulﬂﬁl ne ns for ulating the vol une of tge
flow from at SAEAAUTBAES GISteR; WEFRRILALIYINS 25 Qe PHITRAY PEIENS HuneE an
dependent 5on g RO S B3N 196 rbhe ré&é’?@ﬂnﬂﬂe@M%&Pprmlp'iiqep@Wﬂsng

cylinder. The present 1nventl "'ates a o to a systemconprising a punp
arrangenent amoviag abatoenmupomhmmmaldum@csa)d tiore aetf|d>d)vVthh\quefnpmgqmehon t he
delivery line of sai rran nt, s connected to a port of

Cont | nusus. et s B R pr IR el e e porfp EBRES Ster A8 Ban
arrangenent AgdtidpCoMEuH ﬂﬂﬁﬁlﬁg’fﬂst@nﬁﬁzrébﬁeét%tpdrﬁplﬁgldyﬂﬁb@r afd vhRhRSHs iR a
fluid into the flow of another fluid. The nozzle may conprise a disperser

el enent sui t domereistangs withingheudispeasgegenhe fluid to be punped into a
fluid ch¢§nel in the continuous chem cal reactor or flow nodule. The nozzle
can thus be used to produce fine dispersions of mscible or non-mscible

|'i qui ds that \arAdter ddid diee getiod o|nacmxra1mgst$1ef|d>mplumtt theit ebgdhatnbaitiesont or

fl ow nodul e. The di sperser nmay conprise one or nore fine holes in order to
produce fi ne PgSEE8r SNIn&NGRIINGe the LFAUESSPPREINASIURtPRNGe fBIRE &I RHMPINg

The punp i s SHEMRryHERY 3o PEPUPRREL Sy Mol ok TR iiubR ckipRF >

pr esent |nveMﬂummeabbedBekhmeBpOQHOME use of a punp arrangenent or a system
conprising a punp arrangenent to introduce fluids into a continuous

chemi cal reactor or a flow nodule. The punp arrangenent according to the
invention may be used wth a chem cal reactor or a flow nodul e. Exanples of
sui tabl e conti nuous chem cal reactors or flow nodul es are disclosed by WO
200705001 3 A 1 or SE 0950247-7. The conbination of the punp arrangenent
and the continuous chem cal reactor or continuous flow nodul e can be used
for reactions, extractions, separations, mxing, etc., to design chem cal
processes, or conbinations thereof.The present invention also relates to a
nmet hod for controlling the punp arrangenent of the present invention. The
met hod conprises the steps of; (i) filling the punping chanbers with fluids
to be punped until each punping piston reaches a first position, (ii)
selecting a first punp unit and initiating enptying of the correspondi ng
punpi ng chanber by activating respective actuator. The activation of
respective actuator can as one alterative be done by introducing a drive
mediumin a drive chanber in respective drive cylinder or by introducing a
current in a coil in respective electromgnetic actuator. The sel ection of
the first punp may be done randomly or according to a predeterm ned schene,
such as alternating between the punp units every other tinme. The nethod
further conprises repeating the steps of; (iii) selecting another punp unit
when the punping piston of said activated punp unit has reached a second
position, and initiating enptying of the punping chanber of this other punp
unit by activating the actuator, (iv) allow ng both actuators to be active
during a certain anount of tinme, thereby allow ng any of the punping

pi stons to nove and deliver the fluids to be punped, and (v) inactivating
the actuator of the punp unit that reached said second position



and initiating filling of the correspondi ng punping chanber with fluids to
be punped until the punping piston reaches said first position. In the
descri bedwvoayio/oemsor nore of the punping pistons are alPeayeeappiseed with
a forward-acting punping force. By aIIovviEg two punp units to be active
during a certain tinme period, wthout predeterm ning how the punping

pi stons of the two punping units are noving during said tine period, a
substantially pul sel ess punping of the fluid is achieved. The vol unme of the
flow fromat |east one of said punp units of the punped fluids is regul ated
based on the val ue dependent on the corfe FAMRs posi tion of the punping
piston in at |east one of the punp units. In order to obtain aconstant

vol ume flow, thé vA PeMpEsEngemension plempingi ftuids comprisingpaheraba prsieed i n
at |l east one of th ' ' At 2l.ocities of the forward
novi ng punpi ng pi st%o%;&ﬁgmrﬁeﬁﬂhﬁr’p%@ é%})%étréb?n%%éﬁﬁl ow of the punped
fluids may be regulaasetpibyg gtihdet i ng the at | east one valve on the delivery
line or by adjusting the force applied to at |east .one punping piston by

t he correépondi ng &ceqirerallyripyade PAMRING QISR INesde PUMRDS CY¥indeiespflesent

invention are defi (i 0 ¢~ g B o Y=0 1 i ; [ents
of the invention wrbl%ﬂ]db"gg E%g?@%@'ﬁﬁﬁnﬁ ﬁ%‘#@f’ﬁiggﬁ%&?ﬂ\{ﬁ%r"gr ﬁﬁggg“ﬁ’e
drawi ngs. The dr awsagspamnpinigochanhizenheing secahmunicaionavitmgné lbe more gninpn
and are not intended t(% I'rﬁmi tg)cscoge. Rl EF DESCRI PTI ON OF THE DRAW NGS
Fig. 1 shows a punﬁoétﬁr%rn%@ S IRSPUMRE% 0 one enbodi ment of the
Invention. Fig. 2 %F\Oé/lﬁuér’topHHﬂ?n@dtéé'ﬂSJﬁ{@ﬁlﬁmﬁﬁ@%igﬂdhgfdr%&ﬂﬁé kefd Guﬁ*ﬁﬁﬁ'ig”em
of the invention. Fig. 3 shows a punp arrangenent according to a further
enbodi meh® of the ipisiemtangh. Fig. 4 shows a punp arrangenment according to
yet anot her enbodi nent off thﬁe L nvent i on. Fi g (g s,[hOV\ﬁ1 a. PYmRoaL pan erre?t
according to yet anStHer 0598 JiRIAE @0y 't'%ge RV Bh e @ NEOURBREMIN A ow
chart of a method fgs gg{gﬁﬁgbibtmmqh@ 0 @%?mm according to the

i nvention. DETAILED DES | PTION OF THE | NV ON In the figures, double
lines are used to iSPIURYTPRAEGNGeE®ENt fubey GMPhiseSs for fluids, and single
lines are used to i} j Y I I trol
signals and signal § drrgf%%tgog%tah)e%ee%gﬁ%@ﬁ%gfeaé@% 8??%'?%@@%5@% gflge;%%pent for
punpi ng fibui ds conmpun® okt & ai least gnevpowraetind smida delvsrgide fompangpdrtify i S
shown in Fig. 1. In the follow ng, index A or B is redundant since the
nunbers i ncl ude bothe {nEedoioe F?UégFP%CI',evant. Fig. 1 shows that each of the
punp unitsconprise UNR| i : i lie punpi ng
Bi'ston 2 i n sai d posrBHTRG R ohaHGEmenP o Brises beRGa: teolHRR felt 0
chanber 3 in the pwopinmgotife flakefronsai léapuome afsaid suiogy ubiks afthenfluids to

i cati ith t 4 f t tati f the fluids to b
punped [ n to and obE HuERRd Rasediapithe veRis ArRendgnt da the eARtInIQUS RASHASLY ed
to the pygpi ng pi sigPhe HQpIRYPIBBNSAIHA |EUSTRNBDINE bAMJ thitdle punpi ng

chanmber. A linear displacenent transducer 6 is connected to the punping
pi ston and arranged to determ ne the position of the punping piston in the

punpi ng cyl i ndeg. first set of valves., 7 and 8. connects.the pu port 4
bf bach purp unfi (e aRsraPrERy aree Rl een TAREEE i S8R L 5 and
a delivery line 10cbaipriskyiaddrivindeylimogped. The valves in the first set are
arranged to permt a flow of flurds fromthe source line 9 to the delivery
line 10 . The val véseaipsoelydrovafle gsivingaeistonrinpaid driving cgtinges, saig. 2- 4,
bt Can 25, 3n 21t CERfiaYAeRE GNPAL kAR LiPheP o 694 fld £debanerern and
cl ose during a punpingycle 0 e arrangerent 1 n order to permt a flow
of fluids from thedsigingcshdnitver i comrhbeicddn withya firshand @ sgcentiiiziveyppt ng

units.
for drive medium, said driving piston being connected to the pumping
piston,
said pump arrangement further comprises

30 a second set of valves for controlling the delivery of drive medium to



The punp arrangenent conprises neans for regulating the flow of the fluids
to be punped based on the val ue dependent on the position of the punping

pi ston i rwetologeeissone of the punp units. Fig. 1 shows acvaipe@obdrson t he
delivery side of the punping line in the np arrangenent. The valve 11 is
controll ed based on the position, velocity or acceleration of the punping
pistons in the punp units. In one enbodinent, the valve 11 is a
proportional valve. In another enbodiment, the valve 11 is an on/off val ve
suitable for pul selif divWngshamaarsef Hie PWaPUNESd flow. In the fol | owing
description of Fig. 2-4, when reference is nade to features on one of the
punp units in the punp arrangenents, the sanme feature is applicable to both
punp units in te ﬂm]emmnpangmgemwi aaoaidogpiesartyoorte of thig precédigg claiffise punp
arrangenment shown i rther conprises a ter based contro

2yst em 20 ar r anged WSTe Bbp ve s eRadaEh e das pos oS i RHTFS BF i

punpi ng pkstons in i&wﬁ f

position glgnals fF%%&B ?gﬁﬁgétwgﬁﬁkﬁwgﬂg%ﬁ§@%§" rﬁggﬁﬁ%gﬁﬂ?ﬁﬂé and
arranged to send coeistesponttierureponit®l signals to sald means for regul ating
the flow of the fluids to be punped. The punp arrangenent further conprises
a pressure sensor 25 on the delivery line, upstreamof the neans for
regulating the 4| ovvh@fpurhs awaﬁgéﬁweh@a%oramgo@enyw@e 6ptﬁé%r@be&ag%mnt rol
unit system 20 in the punp arrangement shown in'Fig. 2 is arranged

receive signals fr (W’ﬁetrﬁl@ sHi¢ prearsrfentegulatingothediow ef f@ﬁd'ulfﬂfétq@%%mp@dsensor

dei i very D1 ne. - The CBUTSSER ARz HE BT e ey or  ses fiuid pover
actuators for noving said punping piston in the punping chanber. Each fluid

power actuat or conq_lses a driving cylinder 12 with a reciprocally novable
driving piston 23 r'i‘es%Her @rra@gﬁ@e@pppwgfng DLt WNALPIPSIIcH laRstiAeng

the driving cylind i chanber in
conmuni cati on mnth%él Jéél %ﬂ%g@gﬁgségﬁgﬁﬁgéﬁogépﬁ¥@$ drive nedium
The fluid power actuators are prOV|ded with a second set of valves, 18 and

for ntr ol the delivery of drive nediumto the first, 14 and second
Io" dr i vi 18 charber dGPue SHREETANE SCCing @ ae 4 wherinERIallead oty

can as an alternat y4gelish fife FEIGBHY firke E&r’ﬁbh%@ﬂﬁ'eﬁ/éfﬁ%‘lbé?@r ;Buh§e Wu@tW and/ or
pressure of the drive nmediumintd or out fromthe corresponding drive
chanbers. The punpmodwuaiimnent shown in Fig. 3 further conprises a pressure
source 2 1 connected to the second set of valves of the punp units via

regul ating units 22 for regulating the pressure and/or flow of drive nedium

to the punp units. Tﬁég)drﬁﬂ@P@hg@ﬂwelhﬁbbéoraﬂwgﬂﬂbr%ﬁohéléfl\HedéléH'nﬁsyﬂaontr0| | ed
and used to supply a different pressure of the drive nediumto each punp

unit in dPder to addwugn Faid measdperaguing thiediey elibe Thads te be pumped

variations in fric 0, S n the
punp arrangemnent S%éﬁﬁwsgggn&QHQH%gégﬁgﬁﬁgyﬁ%?ﬁéﬁé%@ﬂ%O §%§gﬁ§h§£8$ﬁ¥tcelve
signal s to/fron1th@ywaéte&eéﬁommd Betuaacd the regulating units 22. The punp
arrangenent shown in Fig. 4 conprises fluid power actuators for noving said

punpi ng piston in the punpi ng chanber. The punp arrangenment further
conprises a pregsu ; t ; of
the punp uni b5 1 a FSaae erengel PR St o SREB eiiectint Uite 0l
and/ or fR6w of dri whereidisaid ficst sbeotdlves eanpdses twig cebelnaves obniéatingunp

nit The regul atin 3 ran ed, to de er drive nediumto the
et i me o hansate O e fist Ra e SaFGY RamiHmtsh the safrdmIgE PR ! T ver

drive medium to_thenser0adedichih el BaLEmnGS of ardihersBRnd o ublieto
regulating units 23 and 24 can be used to supply a different 'pressure of
the drive medi um t ¢he delivery $nedri ve chanbers and to the second drive
chanbers of the punp units in order to adjust the force applied on the
punpi ng pistons during filling and enptying of the punping chanbers of the
punp uni 8g WIth9therhélwrﬂpbﬁahgemémpgacor’dh@t@bdahhs Whetdingapf cHdt® punpi ng

chanbers can be fast and the risk cavitation and | eakage in the punping
chanmber can be Conwabpsémeanangedtopewmtaﬂowcﬁﬂwdsﬂomthesowcehnevm



The conputer based control unit system 20 in the punp arrangenent shown in
Fig. 4 is arranged to send and/or receive signals to/fromthe displacenent
t ransducewe 2610/d7bm3val ves 18 and 19 and the regul ati ng woirteP2@8/0615d2 24. |1 n
t he punp arrangenment shown in Fig. 4, thgzdegulating units are controlled
to regulate the pressure and/or flow of drive nmediumto the different
driving chanber based on the position, velocity or acceleration of the
punpi ng pistons in the punp units. As an alternative to the regul ation of
drive nedi um shown thépringingschambars tarthe deleeryliRecan be delivered to the
fluid power actuators directly froma pressure source or via a conmnon
regulating unit, such as a pressure regulator. As a further alternative,
dLi VfGI npgi um cam.bérhéqiljm}e]lcaer@ngemelmeatzeémimgdtb%rgﬁdﬁ.ef the premlaieiog:cﬂmm, th

t he ui d power actuators from separate, individuall ontrol | abl e pressure
sources, of from a WSHRBNGCEYE (PESIUBLFBPURES BESEUTERd BR3ul at i ng uni ts,
each conngcted to a single valve 18 or 19 . Fig. 5 shows a punp arrangenent
where the actuators conprise an additional pair of driving cylinders 26
connect ed to thél.ndine glmpiamgnggemd aceorting toReaim adehereimashiddséonndgset
cylinder conprises reciprocal | vahl e drivin i ston 27divi di ng.the
Sud honal ar vi g CbyRRREPTRSE A aesdp sl e B AURAn 6T G MR anber
i n communi cation Wi @Pfésrs@rre @9, ap thexfise aAPidgThhntlidry of Y Furfn@rurﬂt_rsl ve

medi um The driving piston 27 in each additional driving cylinder is
connected to the driving piston 13 in the main driving cylinder by a

connect o 4t hat r [ shi ng: C e iLtiona
i vi g 091 i nel 21 SHETUATE hBabbOiER) SeofoReEle Odtn) Thufreied baeGRBRb
connector will breakvalvesconeiesaalvesifor omtrolngy Hesdélvedy of driidimedium

addi tional driving q%%%nder in the figure is provided with a rod conprising
a cup i n mechani caWifohPERSSUGR {fe) 40 fRRiseeniiteeti\iag champersiet WerRppp sés 13
of the main driving cylinder. Wen the punping piston of a punp unit in any
of Fig. 1-5 is noved backward during filling of the punping chanber, i.e.

t he punpi ng pi st®nThe powedriangementiaceardingntoodlaian 12 pwheasn dgve ohediemof t he

correspondi ng punpi ng chanber luid is dra romthe source line through
The valvads or "5 T MGSERBIE RSt AG0 (Pelibarobiad oBe AR NS AT 8 ar e
on/of f val ves, the c4alnién %rés%u?é’@ﬂp@?@ﬂlé ﬁgle‘é@ﬂ d%e Pressufd Féb;?ﬂ’z?l | tgering the

filling of the correspondi ng punpi ng” chanber. The initia ' ng of the
punpi ng chanbers during the start-up phase of the punp arrangenent is done

by noving the p i istons of th unp.uni ts backward.and forward in
several st rokes i E RUTEP AURBERETLT ARER RIS oTP 1T PokNaie P HiREId
pistons are at a fipigibn PSial ¢r8Bs-sealiéhdliarsd (R9Hrd e driiifpistdrohas ul |, or
al nost full, punping chanber. As an alternative, the punpi ng chanbers are

filled bg0only onecfess-senjiosat alee (o) BRE Wharpinbe@rea ¢hs). is\aeailer Hrampiepi ng
pi ston of a punp u yé kR nmoved forward during enptying of the punping
chanber, i.e. the %uﬁ% Hﬁ'piston is noved in the direction of a decreasing
vol unme of the correspondi ng punpi ng chanber, fluid is pushed fromthe

punpi ng chanber through the valve 7 or T into the delivery line. |If the
val ves 7 and 8 hv-e THR/RMMP @Eapgemenk aceiding 9 ¢laim2owbarain e Aetugidrve 7 is
open during the e | f i -aﬁpai- [ r punp
unit conprising a Fm%gggﬁkﬁcﬁﬁgﬁﬁﬁgﬁs’élgﬁg I rﬁ'ﬂg?g]%gpgﬁgdﬁg’”taﬂe
]E)_urrpi gg_ pbst (ﬁnni)s njgzmg %}&Ijndau:brbpf[iﬁng[ml rﬁcrméolwrmoe?]mngirwm%pﬁsﬁe _

i rstdrive chanber and venti. . second drive chanbe : € _.punpi ng
i ston i 5 moved badkUiR SBIY SURHRYR GG peeRino adireAihe seeeRmdrlintve
chanber 15 and venthRgdehth Ebmaturfiation wRRETRE kb a SBE0R BHIP pBRitbr drive
conprising an el ectronagnetic actuator the punping piston is noved forward
and backward by suppgdiimg currents of opposite directions through the coi
of the actuator. Fig., 6.shows.a flowchart. of the progcess of caontrolling the
oD ar rangement aCoBYAIED PEIERE SR ARRLRoLOGinG KR ORI bR c oot
for contgglling theyripealicRRERMBRS t§O ARVINGSHstbRe td d@VIhg &yRicRor tb)
Filling the punpln? chanbers of the punp units with fluids to be punped by
novi ng t he punpi ngthe dEvWAg AisiERWAHE diting cylirder ol @poker @dgitiomahedgvingached

cylinder, said second set of valves further comprises valves for



said first position, ii) Selecting a first punp unit and initiating
enptying of the correspondi ng punpi ng chanber by activating the actuator of
said firswvopump7enast to apply a force to the punpi ng pi etoErRevoobs21 or war d
direction. As one alternative, the sel ect%ﬁn of the first punp is random
As another alternative, the selection of e first punp can be done
according to a predeterm ned schene, such as alternating every other tine
bet ween the punp units. The foll ow &%dsteps iii-v are repeated durin

: : . : I g
punpi ng: iii) WhenCPREOWDGENRgelay gre seediuAcoi the CayinguiamPeTs ahde
reached a second pQsii i he ot her punp unit (or another punp
unit if the nunber%§P&%ﬁ%{)dﬁ\ﬁb§§§/qlﬁ;ﬂar¥%'re than two) and initiating enptying
of the correspondi ng punpi ng chanber by activating the actuator of said

ot her punp unit tfo_apply a force to the punpin istop in the forward
di rect fon: The 6cda RHbap rgROBEITN, SCCuB I arul 238 BT R eCRENB IR
chanber of the pu Ly d ﬁﬂ%h% é{ﬁﬁé’c } : Wn tinme
peri od, Iétti ng tgg\lHaérg%lhaé’taz?s 0 bf%tph punp%utﬁigﬁ?a{gw g%ﬁ?@e@%ﬁg pgl yi ng
force to the punpi cgmprses@scomptitieazéd coarrd siisterotcoonectieddadihe patves iy
pi ston, thereby allow ng any of the punping pistons to nove and deliver the
fluids to be purrpe('ihe pyrq]psa ge[gp et erm ned whi ch punping piston is noving
at a certain point in time during said tinme period. Wiich punping piston is
nmoving is a result of individual conditions in the pu units, such as the

friction of ea;:ripJﬂasimgnrpiagnaaemenltegp@rding/@ Funpegf @rﬁae@in?rﬂ&aims, )
Ctio . " 95T . A .
Ve per 18 i nact MUETPRGTE RE MG (oot BREABE oal  setond posi ti on

and engagi ng the corresponding actuator in filling the punping chanber wth

fluid to be punped_by noving said punpi ng. piston backward until it has
reached said fit&t TheRumMBRIMENaeMsM aceorgifigplofipighdénwherainthene#iag

fluids, conprising c@Fn&Jr{%%? &\S[BérrséF oftisb . second punp unit, each punp unit
conprising a punping cylinder, a reciprocally novabl e punping piston in

sai d punping cylinder, said punping piston delimting a punping chanber in
t he punpipg cylinder, said punping_chanber being in conmunication with one
or more panp pot s A RHMDIATANGRTRRIT (T BANBRGTLACS SAMALE DY ICAt e BLERP t o
the punping pi Sto”unft@fwﬁ@ﬁé‘irﬂ@a@@k)ﬁr’rwﬁmi E6mpFisd ngs%nﬁ@ﬂg%gmfrﬁvin one

determ ning a val ue dependent on e continuous p e punpi ng
pi ston in the punpiongarglgumieportsad cegpnocatby mavgbleepumpungt pistonc edoivinges a

first t of I ti t he . , t f h it
to at Ieast one sobERGHTRYINHIVATAE PO JPTdHE TR AEBFITHECERe 11 ui ds

to be punped, wher %@dﬂf@dﬁ%ﬁ’? pAStbANYRERIM aGeaTS ind&eoRREdMd e gurepihgt | ng
the volune of the flow fromaf | east one of said punp units of the fluids

to be puABed based pigton Methvihe givingoriai®enandthe REMEoATangRINENRAUNPIITES of t he
unpi n iston in f i - enment
P 18 D=L 1 S oA TR ined s MV 78]

according to claim1l, ac nmpri's er, a

reci procal | y novableasttwgipagnmpusitdm atlesdsti shedsowca tingdndngteésastomed dri vi ng
pi ston dividing the driving cylinder into a first and a second driving
chanber in communi S&tiy@ liRetaf the flpidstto Heowmped dha Rymr argagemest dri ve

T ¢ Soninon: "1 COTRABLSRARA 000G 4 e HERNEY I ol

t he deli28ry of dritvat leadi one davéenatiiumi soyircdyaariaethe mimp berapgemenhi t s.
comprises further flow regulating means for regulating the volume of
the flow from at least one of said pump units of the fluids to be pumped
dependent on the continuous position of the pumping piston in the
pumping cylinder.

30
20. A system comprising the pump arrangement according to any one of

the preceding claims and a continuous chemical reactor or a



3 . The punp arrangenment according to any one of the preceding clains,
wherein the val ue dependent on the position of the punping pistonis

rel ated twoths/wemmsof tinme derivatives of the positionspof/Epb@9opuTspz ng
pistons in the punp units. 4 . The punp a%éangerrent according to any one of
t he preceding clains, wherein said neans Tor regulating the flow of the
fluids to be punped conprises at |east one valve on the delivery line. 5 .
The punp arrangenent according to claim4, wherein said at |east one valve
on the delivery |i GentoyHs 4w r%pqw@p@fa@neahme delivery lige of saié pﬁmﬁ)
arrangenment accor di i | he
delivery line corrpr?%egggﬁéngrlll oéh é\%k?d ?ﬁpéjltgéc\bmﬁﬂow%ﬁ at ggrne%&#. The
punp arrangenent aocof thengoritihuany flomemotiukehe cl ai ns 1-3, wherein said neans
for regulating the flow of the fluids to be punped conprises neans for
regul ati ng the force applied to a punping piston by t he correspondi ng
actuator. . T u NASAE i ng

cl ai s, erel nﬁfsaa?‘dﬂ% fagt{h%set O?P@ﬁ?\%@fseﬁil‘(t:g%%érﬂls che(c:)L é@%eg
connecting each of 19h therssstearmdccd'rdlngetomiallrrpia@qbo umrotdsjcecﬂumdﬁelnknar ce line
and two check val ves onnect f the first and the second punp units
fo the del i very || FaNTRROUS eeTcReRe R oy hasntriiond Airivgoedec  ai m 6.
wherein said check valves are arranged to permt a flow of fluids fromthe
source line viathe punping chanbers to the delivery line. 10 . The punp
arrangement accdé?difmgeti iwccﬁﬁowngﬁh@ppm@rdam@erﬁeraﬁaﬁscordmmt@uaﬁym@oj‘r|ve

Clai m 2, Ther of n dracubéar 48 s dactt e i BRI bR BT ol 1 ng
t he delivery of drlcmmpmmgmmevgté,bs af pressure (Pi) to the first driving
chanbers of the purrp units. . The punp arrangerrent accordi ntgf to claim

11, wherein said s&dBig @@tpwﬁpmmr@gn%ﬁwthsfé@ ¥ 10 be pummedcnt €8chi ng t he

delivery of drive %%:%ér he second driving
chanbers of the pu@%mﬁﬁgstt%ﬁgg e pt??ra;)fla })géliggh’ent according to claim
12, wherein drive iipdelesting aﬁlrarmﬂaplmlt(dﬁd)inmdng BPptyisgsipipd i ed to the
punp uni froma comobn pressure sup Vi | east one essur e

Fegul atol 14 The COURRPAIIEAGLAIING Soedidr Ry Bcivaing rspeciirgiAtrhe

punpi ng pi ston hanlﬂatWérq%Beém H'®kpgbga (AP) and the driving piston has a
cross-sectional area (A erei n the area (AP) is smaller than the

area (A) . 15 . Thig Mtharpmnglemtoa@fsadi acjiviated paing Uit hdseregiched lae
actuator conprises g t onal, driving cylinder each

Saai T onal dF1 vi ng SeRPnd heSTes, S e ATt EE Bl b Bl S Pyingger

pi ston dividing salrés;%iﬁwelp@ﬁedmgibhym@@r@yla«cﬂdﬁi dqﬁetsgeatufe a&lafitd a second
driving chamber in communication with a first and a second drive’ port for

drive nmedPum sai didrallpwig peidt aiuatersta Iaeaatm farrg adertgimgmeynt edénebei ng
connect abl e by con
cyl i nder or t)c/) theg‘gr?)\lllj? Bé%?és@h% H}f‘l’h grfgﬂ ﬁ%ﬁﬁtﬁgﬁg%w

addi tional drivinguejs laf‘@ﬁfowr&ﬁddnﬁ@@@ﬂ%rﬁ@@ntcﬁf trr@é \tesreloyrdlloaiing anpof ses
val ves forcontrolling the deljvery of drive mediumto the driving chanbers

of the additional ¢ PURGING PisiNste mage angdheliyemipeduidenigerdmRedor ding to
any one of the pre I fl ow
of the fluids to bg’?gﬁ&rrg\é%@o@?égggogb&%%@gpiaziieﬁh%gnetaicﬁﬁag?sd g&m
connect e@d5to the vapbsmsmamd|h&|apngmllmgrcdngenerrespdﬂd|ng‘Dhmmugrpharmbengﬂhent

f th
according to any O?Iﬁ d% totbeept%;e)g Cli.lln?lpthe pumplng piston has reached said first

position.

23. The method according claim 22, wherein the volume of the flow from at
30 least one of said pump units of the pumped fluids is regulated based on
the value dependent on the continuous position of the pumping piston



wherein the delivery line conprises a nozzle. 18 . The punp arrangenent
according to claim 17, wherein the nozzle conprises a disperser elenent. 19
. A punp wonrangesaiat for punping fluids conprising at | eaStEP2ew/0p1s2P UNi t s,
wherein each punp unit conprise a punpin §y|inder havi ng one or nore punp
ports, a reciprocally novable punping piston, a driving cylinder having two
drive ports for drive medium and a reciprocally novable driving piston,
wherein a rod is interconnecting the punping piston with the driving

pi ston, and the puHbabkﬁéh@@%@ﬁgﬁb@#ﬁpﬂ§@§ further two or nore check val ves
connecting the punp ports of the at |east two punp units to at |east one
source line and at | east one delivery line of the fluids to be punped, the
punp arr angenen24 .cdimermethedfagcohding tovwalaimn 28y meherainvhe floanofebeipugngdoe
driving cylinders to t. | east, one drive d|u source, and t

o anganoat | Conpr i 0B/ EaURted DIPSING A RaskTa balve OgUhadRlgT¥he

vol ume of gthe flow;feom at | east one of sald punp units of the fluids to be
punped dependent on the continuous position of the punping piston in the
punpi ng cylinder. 20. A systenlconpr|5|ng the punp arrangenent according to

any one of the d|n clalns ont us chem_cal actor o

aconti nuous flo nﬁﬁ&l’@ eqCé;Pﬁ (IJOH 'mﬁﬁﬁrﬁ'@qﬁ ﬂ?&’%{tﬁﬁrpb'r%?% ngement
is connected to a palds |§fregilh18te'éoc551 bdi‘jUQHﬁg EHEEOr 6 bp pIRRL004t |845tUne he

conti nuous fl ow nodul e. use of punp arrangement according to any
one of the clains PUMKINGpPisterebY jrRa @@rﬁrasimohngwgcw@tcm aim20 to introduce
fluids |Q¢o a continuous chem cal reactor or a continuous flow nodule. 22.
A nmethod for controlling the punp arrangenent according to any one of the
claims 1- 19 or the systemaccording to claim20, said nethod conprising
the steps of i) filling the punping chanbers with fluids to be punped until

each punping piston has reached a first position, ii) selecting a first
punp unit and initiating enptying of the correspondi ng punpi ng chanber by
activating respective actuator, further repeating the steps of iii) when

t he punping piston of said activated punp unit has reached a second
position, selecting another punp unit and initiating enptying of respective
punpi ng chanber by activating respective actuator, iv) allow ng both
actuators to be active during a certain anount of tine w thout
predet erm ni ng how t he punpi ng pistons of the two punping units are noving
during said anount of tine, thereby allow ng any of the punping pistons to
nove and deliver the fluids to be punped, v) inactivating the actuator of
the punp unit that reached said second position and initiating filling of

t he correspondi ng punping chanber with fluids to be punped until the
punpi ng piston has reached said first position. 23. The nethod accordi ng
claim 22, wherein the volune of the flow fromat |east one of said punp
units of the punped fluids is regul ated based on the val ue dependent on the
continuous position of the punping pistonin at |east one of the punp units.
24. The nmethod according to claim23, wherein the flow of the punped fl uids
is regulated by adjusting the at | east one valve on the delivery line. 25.
The met hod according to claim 23, wherein the flow of the punped fluids is
regul ated by adjusting the force applied to at | east one punping piston by
t he correspondi ng actuator.



