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A FLOW TYPE LABORATORYHYDROGENATI ONAPPARATUSAND A LABO
RATORY HYDROGENATI ONPROCESS USI NG THE APPARATUS The

WO pwsnvioen rel ates to a flowtype | aboratory sPel/@u2005/000046
hydr ogenati on apparatus for perform ng hydrogenation
of given sanples. The apparatus conprises a reservoir,
a feed punp, a collecting elenent with two inlets and
an outlet, a hydrogenation reactor and a
pressure-adjusting unit, all connected into a flow
path, as well as a hydrogen source and a val ve
transmtting a gas streamonly into a single direction

t
AR EARBRRTORy NS PRUIAIPCRRFFERERGS O} Lamo-
al so el FOrRE HYDROGBRATEOR PROTIRE & SiNd HAGERBP A RRTUS
process exploiting the flowtype | aboratory scale
hydr ogenati on apparatus. Hydrogenating processes (from
now_on, hydrogenation) are w dely used net hods of
nod ERG INVRRREEatesa s Y-ty pniebergiany seale Bydrogenation apparatus for

' . ' i.s used in the
P e LS K B o RS it o feea
punim acroblectiigeel ementowih awd iinlgtsnavldemub e kt,-a ppirogenatiby réddtor and a
the presence.of a catalyst -_at gjven positjons and
presHE Y a4 Al FRRBege PP @rfloy PHABIBHATERS hysirogen source and a
val\&e@eﬁfsﬁﬁ@i@?_far 848 $themSsAY tihidta BRERCHIREon hid connected between the
pharmaceutical industry, to devel op a new active

hydiaggn edirependvibleseednd inleypbthie cnlledtiog cbfimene W eoheauioasildosrelates

A tR AT A R O S
drogehatiéd figparadhecul es of a subsequent synthesis. A conmon
feature of the processes applied is that generally
onllyydogsnainaRingatses (fram ngw orp sy dregeragion dieivgdalysisedmethods
. . ] 0 r . .
of R e RO R ol M NP RGP R Blenation i
usedper ther auhicansamthesisved yrganicr easgsindaphydirygen is incorporated into
Conse&%egtly, the effective handlin zﬁf t he nunerous,
StartT OIS e PRETGUN AP APE PTTEhar &yHARS, e ot BYER mositions and

theréﬂﬂﬁ]d&'liﬂalﬂi@&%( REEEhOh6lcanRy e Rher@iti TR teatdrBRe hidldclifs.
process. This roblen1e%§FC|ally strongly arises in
t hén phaimpcenticas msiuptay.dei deaklop ierdve adtiveyingted s movatea great

' S: ed synthesi s/ derivation
numflef G bl KRG A0 S AAPHBY e SPE RickielRlt Pkl phg new
molatekdedn elbiShe Raiddater b as Ghel G698 Indlachidsnsfer nakseéqral synthesis.

Publ i cati on hg. WO 03/099743. bot h di scl ose a.flom#ty?e
A cQraBeR At o dBF Brargry geriad isnhalgsaratiy onking tigy amount (ie. at
mos%%o GEMNBHNRY drRfer®d Ss BroRLeLd InNgsiAge ggmeag%wvyé the num-

e apparat uses concerned conprise servair
ber aflrers sulstmceshebtsinbd irmnoeheses berfhryidogpasautdelprindrtases rapidly.

Consseallléjxlttfy?{}xe(gffe% o H%d?i?lg otfl'tll(lee r?l?nqgrlol(?s goonllgounds being generated in the
syntheses requires the highest possible amount of automatization in the process.

This problem especially strongly arises in the field of combinatorical chemical
syntheses, where a relatively fast and automated synthesis/derivation, as well as analysis
of molecules of a whole library is needed.

U.S. Patent No. 6,156,933 and International Publication No. WO 03/099743 both
disclose a flow-type laboratory scale hydrogenation apparatus and a hydrogenating proc-

ess exploiting such an apparatus. The apparatuses concerned comprise a reservoir that
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tion), a feed punp in comrmunication wth the

reservoir, a mxer connected to the feed punp by one
wo@boostie79Bsl et s, a hydrogen source connected t oPEI/HU2005/000046

further inlet of the m xer through a conpressor, a

hydr ogenati on reactor connected to the outlet of the

m xer, a heating/cooling ne@&s and a pressure

reduction unit connected to the outlet of the reac

tor. A catalyst is arranged within the reactor for

effecting the hydrogenati.ng reagtion . The pressure
strFe B SO PSRt o i G GG s gl FRaEE Semgte solw
tion9 W k&USumNB ¥FhMBniBaticsWithghé GeseBRir @l mixBE chhddtetiabehe feed
nmeasured in the reactor, and thereby the pressure .
punpr by @it iofigtsvinters B RyREOZeNGRUESAL $9BECtEch &0 apfgﬁh%rt igket ofythe mixer
usi ng sai d appara . it hi e i NG
o e AR SRR BR e gl B PREBRRS KL M, o

hea®y/6ctling dn&mpane kigréwate feyaitingant ¢anectdheo thei sutieobfithe reac-
of su percritical hydrogenation_is that a carrier )
tor. deeritaliit (warsanged Mk thegragtorder pldedting the hydspgeting fragtion. The

pre Qfire b §W10 .uquaﬁxgﬁﬁéastd Ofe bt HRCH 1491 RS SR, T valve’s task is
%ygrogena ion ch, due to I1ts spe cific pressure an
to doafrpetiat fivw, ratesmeaquadl & dfe oactoy,i angl thembyethanpasstireoprevailing
..disso vedtgﬁgrogen. The advantage of supercritica
‘“ﬂHQHFﬂééﬁﬁ? tEADPAIRMT ogenat i on per for med under
norB)ﬁHQﬁ‘é §a|[i6 ‘é%ﬁ%ﬁ‘iltué‘ésraﬁﬂ RB AR BRSprb&estdiahakiydiidsithe apparatuses
i's

whi ch poorly solves in nonsupercritical organic
congphadeaes perfama| anessealtedravpercatigal thysleegsnetion. tThe main point of su-

supercritical flujids, and , i | Ag: uge: of:
percFHRRS Sl o P BRIEE, 2T D814 S8 Elp g 50m e
poirit BE vRG $fuBldrdea@idny s @ed tfhee ffaag hodrogdetion dgh, yine thés spe-
__apparatuses concerned al so conprise a unit for, .
cificapresRurignd WEPPEABHC O CEPRPIS PLFAT YRR BHEHYMPYY of dissolved hydro-

oo SRELFLERE K NAERRSISRI AR o U Bl piorhed e
nonByipkrogemt ¢icnunissantekiinghpl Aydrogan,t mdichp pacdy udiesplvashen non-

the, fl ui

sanpl e sol ution, | uid and the hydrogen nece A
supt GrtaR) BB bt Artmar copalEe kAT A Bt RERER Tt ds. and
hend® ¥§ WA&iRIRD QBN A freft ddaBoNhyd@bgdnScaheniefassedo the ac-
into the Teactor. In the neantine, the mxture i s made

tual $apptiow of thegedetipRhat is, its pressure and tenperature

RSP L LA e g e

pol nt or an that), as

of thie faaseeisdrgehebuptdritivahlyyttrogemntiomnpl et eltlet Bie noig isarimected
the fluid getting_supercriti cal. The hydrogenation
to a hykd g o dhe FitH; }{\iﬁ%j‘yggog@pagon_ isjtakipg, g}/aggb € anparagyses, the
sampit &bfition 2 leﬂ@ af WelsRird RRAVc0Esshiyefof B3&oRENaARE are all fed into
ontal ni hg the product” then flows into the pressure
the mbgtcinidahe iktire befivey Srmed yvidhire theamixagistthen passedsintthe reactor.
In t}}ehneqegnrti?r(ljel',l %ttle }n?xtlsireepigrrr?atc{%dsu];)er:r%migaq Gftﬂtat 5’9, gts pressure and temperature
values are set to fall into the vicinity of the fluid's critical point or to be higher than that),
as a consequence of which hydrogen completely blends with the fluid getting supercriti-
cal. The hydrogenation takes place within the reactor — in the supercritical state — and the
mixture leaving the reactor and containing the product then flows into the pressure re-
duction unit, wherein by decreasing the pressure, the product is separated from the fluid

and is withdrawn for further utilization through one of the outlets. The fluid and the hy-
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and is wwthdrawn for further utilization through one
of the outlets. The fluid and the hydrogen that had
woodoshemss consunmed in the reaction are sinply pet/HORI0S/000046
to the surroundings or circul ated back to their
sources for recycling purposes. A common di sadvant age
of the above di scussed appaTét‘Uses and processes is
that the hydrogenation performed under supercritical
conditions requires the usage of structural elenents
drdb@Ahd Bed hWBebddnUi o sirhdBinf B dedttion afd @fiplN Gt BFTHARISurkdundings
I'ts pressure and tem perature and its separation). The
or aippilatedbackriodlicit smgeesdorigeydnglpuanasaent s i ncr eases t he
di mensi ons and .t he operati,onal,.risk . .of th :
appar S Sdrantegtrd ORGP diten i Rat e e prespes is that
theOfly dr RnARHR pe SRS, uisr YWekcratal BendifiéreCley@itdsOme QkadedN6f struc-
hydr ogenati ng processes nore conplicated and .
turali Jernénts hpndlipgrthe Slal titsdeqsting edlierdng @ sBange i i \pressete and tem-
dj sadvan . sali S d 1S :
g AT 8RRl e PRRRARHA P IRSRE SRk hbRhscs he
dinhdnsiohtl apd akkicpératioral ridly df olge appreaded, tnaketht aonstilveion and the
hydr ogenati on, undesired and reacti.ve - pr oduct ('s)
OPEHREQ HUIIEAPEFratHTCh &8 VHRlsas: the eﬁ%ﬁ%ﬁﬂ%‘} egtyfhet hydgogeapating grocesses
o i LR DSk BRIt PR} iRRRage of
saidl eppavatutds and ppereates enhatdependibg natte stedingahaenias nsedafioe the in-

_perforned,..as in thi ase the library synthesis is .
sin Rrgvtog 414 fenee B efled \ABSHAY tiey VAEOS0RUeh PBIGTTER apgeactive
by-bRABLLHES BUliRI(SXIpeiekided tHRUTRIN pidduel heteRh@sasds Furthermore, the

certain cases this can also result in a need for a

appligstionapithappratices s@IsPHEe it Also Gisadyantagrens Whenitke Gpel deriva-
tior} ggﬁ:rﬁé&%' é{fsE?rHEﬁQroaiifcégﬁfh‘éf%éjﬁi %&&%‘f&ﬁ%@é Be i+\b<'i‘139 "ALOEE library

€ appar at uses cl ose

synfhedfbs S3Riraddo take gilavatas eallyRisiyossblei with Nie. leM®possible extent of
03/ 099743 are not. condi tioned at a*L. Acqﬁgdin ly, .the

hureas) istarfesgnce @ Gepai@fpesAlis Sap alspassultdp adgehiof arlpgRnd phlomated

rep{a Lt e AufdyAd0ge Ratal 3D u R 862 HRhARE flow-type laboratory
aboratory scal e hydrogenati'on process using the ap

scaleadpphuasusey direbused of Unbi RtersrNo.he 1 90183 hand [ntamatipea) ublication

L sady es can be. elimnated or significantly.
No'm&ﬁg&’g‘?fdﬂr%ﬂ&tcr?@g%lf)ﬂee&thaglhd even a library anmount
of ABlREMERS tHadhjke ob el inashtion iatd @sielopndcinuflomatypd laboratory

manner. According to the present invention, there is
scalgrivdranssatior arraratypend ey sgRls O eRYAIIoBRERLRSS Yping the ap-

pardBEBY g{egﬁ% oévﬂdg TR oR thdénel &gqttﬁymde%i@dpm@g QA 'b@(sii{x‘lgnated or

ume rate an e reservoir contains a
siglifesitlyae8wdedeamid omsheaothasimngavan iadfhranf amdet o4 mpileculas can be
be hydrogenat ed, and wherein the hydrogenati on reactor
deriyved jriyt FshandauoPHed Magdfpat h via de tachabl e

Conﬂ@&&amgso adyrksenf QfvEREbASheRe GRbAAEARIRWEBIE AP Rory scale
whi ch contains in its inner . _
hydrogenation apparatus, wherein the feed pump is a pump generating a constant volume
rate and the reservoir contains at least a solvent, as a base solution, of the sample to be
hydrogenated, and wherein the hydrogenation reactor is joined into the flow path via de-
tachable connections and is formed as a replaceable cartridge which contains in its inner

space a packing increasing the flow resistance and facilitating the mixing of liquid and

gaseous components, and wherein the pressure-adjusting unit is connected into the flow
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space a packing increasing the flow resistance and

facilitating the mxing of |iquid and gaseous
w@oosaomset s, and wherein the pressure-adj usti NBCT/HURO0SH00046

connected into the flow Apath after the hydrogenation

reactor and is provided with an electrically

controlled regu |ation havihé‘a control range of a

ratio of at least 1:6. The hydrogenati on apparatus

according to the invention preferably conprises at

t'heﬁéI trer}?yd%»@gaah@orpfya&@k AR isCRBYiabD WG émeétflemﬁcommued regu-

sanp e or a solution thereof, wherein the sanple
latioohhaing@rcongokmpge af?edltlbrcxﬁm kehs Ir@eservoir and is

con throu h a dosi sec

Che 1FF duiinsenetit hebnpReoihe FribRlintdBnrmiciaid; famprises o
leawdeeﬁﬁlbn&oeta%@rébmaemg waerqlelmsasﬁpee 6ES S5 IMAbR tHeRIHF AlvRAdrein the

only the solvent of the sa e to be hydrogenated. The

sarhglel conleingt iiosepapased ﬁrpmsthacréwmlhgnd & ¢Hacetad drongiha dosing in-
Jec]%ﬁ éetr %Q{%e%9gﬁgeg§§ a?h Qf’fge[t&gg&“l%&%ﬁe e%grlﬁlyggr '(%ngg }]he collecting

ele@ht, @fd vaﬂlefdi)ﬂi ﬂﬁdre@efr@f)le Fcabﬂaitls hml)athel ﬁﬁ&:ht oNeheasayiphd fo Be hydro-
pressure electrolytical cell. Preferably, the packing

gengfedt he hydrogenation reactor conprises a catalyst

ngrgo dyoge 5t1<§1rh %#'Maq{lé) 9&3@?&11‘1 b th%rﬁ(ﬂ(/aﬁfon %Jlf comgrlses a

nt o drogenatlo appar at us accor
hydrbgeni swmetgencrapngheszabﬂhy gasmm hpdrsgen, pthereah tlteyhyrdfogen source is
hy gro enati.on reactors Mhh are c nne tted1 to the
forppd greberp Ry SGRT APeARy DERICRICV RIS HRDGE! Elhmul i way
CONpLrdtahl ;yofheeﬁackﬁg%tf tROhi B gdatieh r&dcl doRfpiRE a chtalyst neces-
possi bl e further enbodi ment of the hydrogenation
%uwﬁpahahmkoen@bomung to the i nvention preferably
conprises a plura n er er ei ;.
t he B(B@Fre Poss le e bo%ﬁ’{n t ot P thgdl%g rtnaq og gg)araw% %%oﬂimg to the

eac sarrp e con necte

invédioaygéfembSytdrapyigeg a\phlruktytod htyhmgsmimheeadnqne attich aré'hennected

¥grogenat|on appar at us ac?ordln to the inventio
intop thiowgh domishinecTee asit a mulisiey sppeiygion at least on

theg#g@ﬁ&gﬁgggfmhlch i s connected through appropriate
ectric connections with the valve, the

pr eAsposgbidfuthes ctngmI‘rtenaaﬂth(eHydf@datpm@pparatus according to the

1nveFrﬁu1réptnhe%%qu‘?¥) ﬁg%%’éig ?%%ﬂgqat%Loglﬁﬁaa aéglthtglilﬁ%g;ﬁlege&l S%he outlet of
cachBARSle icBRBIHeLf ddghyRanththghuiighingfvalweao ted daagilé l’i@ector

el enent and the inlet of the hydrogenation reactor,
wheFld hydiegensiani grEss] 1eegrding e the inseation iprefgraply also com-

P TISHC M S EPOMEELbTS, ORI oy
conhdddionpaith tfld‘ oatvé, hiee preesthre-adjusting unit and the feed pump.

Furthermore, the hydrogenation apparatus according to the invention preferably
comprises a heating/cooling means inserted between the outlet of the collecting element
and the inlet of the hydrogenation reactor, wherein the heating/cooling means is electri-
cally connected with the controlling electronics.

Preferably, the total inner volume measured along the flow path from the feed
pump to the pressure-adjusting unit is at most 10 cm’.

According to the present invention, there is also provided a laboratory scale hy-

drogenation process for hydrogenating a sample being present in a solvent, wherein
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punp to the pressure-adjusting unit is at nost 10 cnB.

According to the present invention, there is also
w@e@silamas a | aboratory scal e hy drogenati on prPCEEE2008/000046

hydrogenating a sanpl e being present in a sol vent,

wherein(i) by neans of a feed punp at |east the

sol vent of a sanple to be hyf@rogenated is sup plied,

as a base solution, into a flow path; (ii) a given

anmount of the sanple to be hydrogenated is supplied

(l)wtrgeatne @ ffal feVY p@ﬂhb ‘at {dakt the @BIVAnSECA kAplk @6 Bk 8 d@fokRited is sup-
e sanpl e supplying position hydrogen is fed'into the

pllf:dl awapascsolitramu igito a foackatipr essur e valve; (iv) in t he
resence of cat al ys

(i1 glg%ﬁmgurﬁ)pg Iﬂbegsgﬂgx %) berh ?18 ed § su%ﬁppc& t%ﬁlg Oé)s(/jpath

(111?1 85 Q sectRAAbEAE ﬁfer&ﬁ@saﬂﬂﬂWsWﬁn% positiedl hadrbgén isiFed into the flow

drogen feedi ng position; e pressure of the
pmmé@@pgbnba@<n@$%vﬁvﬁé@ in a given pressure range by

f :
(1v15mnatﬁ]1§ ggeisEf’i‘cae%feascc’#{]lgstqgé Hﬁgélogc% Ikﬂglll l? é%%tggffﬂ%qg{l/ ?;hgfg}o%%natlon re-

rogen

actby dhbas atsertédinted swedtiohi of thdn Eohwyshtio ren@tiatier redotdesgensfeeding
collected in a product re ceptacle connected to the

PogfeNof the flow path. Preferably, the sanple to be
(v)Kéd F)P%S&@to?q}l%%a%ff&mé ﬁqudteﬂhéh the JiveavphRal the8ivyefeans of a

per Furt hernore hin successive periods
predsmé-edjasﬁngxanuhwednetosthcpﬁbwamtlambrtﬂhmhmmamgemte@stor

: er at ed r|o re separa .ect l.n a
vif g P Qe Bulrant s e EPaalsh feEBr if fyRing @ Loroduct re-
ceﬁtmeemdn@ae&aﬁme%ﬁar@f@lempﬂhl s hydrogenated in
different hy drogenation reactors. The sanple to be

hy dPesdernbl etheissmplectpiedbidyogsnpigtl ieshrphee ttie thesflew patein given
%Ivent Preferably, in a section of the flow path
paﬁ}ecedlng t he hydrogenati on reactor the tenperature of
t heFditlssmlovs dvistdnpluecdssive hmngdml dtfﬁ:rém esapip&scare bsa;iphed and the

enperature of the reac tion. ven
hydé%gf‘éliﬁﬁ gendater dn petigdy ang ehete >éF%1 iﬂ rfar%er embodiment of

AplEl (BH08 id hidroBermtiEMBliFfErent hy-
oS g 18 B SR

mvgyﬂumgeaaknsn apparatus accor di ng to the |nvent|on
Bl oc ot he

S Ir g%?e gél&ﬁl%%a%(sjlfl:yh ?ﬁeng d 1%%reﬁer%blg upp ted tog AL NG the solvent.

Preferably, in a section of the flow path preceding the hydrogenation reactor the
temperature of the dissolved sample is changed to the prescribed temperature of the reac-

tion.
The invention will now be explained in detail with reference to the accompanied

drawings, wherein
Figure 1 is a schematic block diagram of a preferred embodiment of the hydrogenation

apparatus abcording to the invention;
Figure 2 is a schematic block diagram of another preferred embodiment of the hydro-

genation apparatus according to the invention; and

Figure 3 is a schematic block diagram of a further preferred embodiment of the hydro-

genation apparatus according to the invention.

The hydrogenation apparatus 100 shown schematically in Fig. 1 comprises a res-

ervoir 104 equipped with a feed pump 102, a collecting element 108, a hydrogenation re-
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genati on apparatus according to the invention; and
Figure 3 is a schematic block diagramof a further
w@e®saomed enbodi ment of the hydrogenati on appeCEHUS005/000046
according to the invention. The hydrogenati on
apparatus 100 shown schematically in Fig. 1 conprises
a res ervoir 104 equi pped Wit a feed punp 102, a
coll ecting el enent 108, a hydrogenation reactor 110, a
pressure-adjusting unit 112, a product receptacle 114,
act@r qep@t 20}k k- &i}ﬁﬁmtgr&}ﬁi ¢$2, 131 roddctVRb¥facidq 1ang c%gtzrollmg elec-

hyd rogen source 126. The inlet of the feed puhp
tronies fl Il G ajvaimﬂﬁmandaﬁt hyxho gent $purdeel 26e $be wdetrof1be feedtpulg 102 is in

i fosbmpp Caits Wi R ereigot O TR 5 OB Rghifeshal infchieh o pive
105 QY5 &8st SR8t bﬁth@‘?:@ﬂ@& ngdelérﬁerﬂ I@QCWHQ hycﬂ’ﬂogén %ur&é‘ 61326 is connected
|

col l ecting el enent 10 rou% 1 and
to ¥ a¢opad ilet pfths eptleading elamerrid §|tlpr@ua}m pmﬁhbﬂlo@nd @le vgive 120 in-

ser50Bh R £, EhE TR MO0 | LERAP B AL A0Y RUOR R Poen
pipeuto7eb thé inlbeofnie hodepatdton reeact 0r0. THe cﬁm@nsf tHH leydrh@natlon
product receptacle 114 through a pipe. 109 and

reagfioed $ O opaiej W theprodict raceptac blf‘t@boq&kitaopkpﬁeloa Bé)é thg gressure-
adjﬁ\ft B Jn%Sﬁ'ztl O e gnﬁg 1b81ead | 3LeM FE&{B%E‘&E% R 188G lements
h H 8 ng to

drogenat1'oh appar at us 0 accor
to édeR dtimargtie }grairwgehhtub;nsamramtus dew avgarding to ot nmmie;n fwibvbe pro-

RS RO A SRS S ko Sl D SFPHIR 0103 13 o e
mléiyd%rtﬁg%ﬁﬁtdcpfbc@p@atealtms ThOGQytifog8h&RnPAPUI A8 1 98 talBo provided
heati ng/ cool i ng neans 130 which is arranged in the

w1th|adwapag/hoqlmgtmws dr3@ wfhéh Iyarnggé nthiediow eaiditjost before the hy-
has_a h C . .
drog%rragpp (W]ac\}ﬁr taﬁlgq‘ﬁ dd E{}gns%{nplg;%% élrg&a(lt &% xgg relation with the

plgqoyrolllng el ectronics 116 is electrlcally connected

with the pressure-adjusting unit 112, the valve 12
andThmrergé@ampb}myomglhvg slatipics (1387 Fléa%alm?omff@d with the

preésﬂfie %%g%t 8Gbi ¥Ehhtve emer@l:& bmqumara@étﬁéaﬂéﬁs 117,

B a
Feca Iy connecte ﬁso W t
11&umﬂ1h@k@meunmgrﬂham&nasmngwkmannebé¢6n$chtuke&ﬂcmamcwdabo

reservoi.r 104 c ains th ol ution, that
with g"et}l”?@“ gfﬁgqlglﬁ({%ea{léqgévm% zrﬁ%??g%dce)lﬁt he sol ution
t hetgofesedvbira 0B QHPQ&@QI%J%&&E 3btib€, th&ds theoubb@néetol® hydro-
performed, the catal in a suitable form is
genatdiox gl s@ummtl@mﬁl aslmrmgeaﬁpusmlﬁémﬁécmqn jsstodtesperformed,
the 3({%%/ gt Iéiln%u:ltgglﬁrfe Op’t Ongrr %Qdd' Eo ‘;Ltlaesafn%?edéa 15H atnlaqﬁence it is also

ontal nirn
preseat & Mﬁ:t fesdrindio 10heThd ﬁwdp@tdsf ihs sen‘nbkx:ioéuh(hy(ctphenélbeclontammg

alsoRapREYE) B0 BredlEPHY OB LE T arp |7 TBadpipump 102 s
pref%fﬁjbw h b pump capable of providing continuous flow of the sample solution at
a constant flow rate. In practice, the HPLC pump is a precision pump that operates at a
constant rate of feed preset according to needs under the pressure created and continu-
ously maintained by the pressure-adjusting unit 112; here the rate of feed can be, of
course, arbitrarily modified.

The collecting element 108 is preferably formed as a T-shaped member. In order
to assist the reaction occurring within the hydrogenation reactor 110, the element 108

blends the sample solution and the pressurized hydrogen which enter through its inlets.
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a constant flowrate. In practice, the HPLC punp is a
preci sion punp that operates at a constant rate of

wo e@d/1pmaset accordi ng to needs under the presBUT/EU2005/000046
created and continu ously maintained by the
pressure-adjusting unit 112; here the rate of feed can
be, of course, arbitrarily npdified. The collecting
el enent 108 is preferably forned as a T-shaped nenber

In order to assist the reaction occurring within the
ment 108 bl ends the

hydr ogenati on, react o 0, the el
AsQLFERERERR Gt BHORATI-PHETH SUtF 9BORyatbGERaRTEhoutet of the
18Rti8S elefeab DS i TS di heA§i . -
Oy arogen-bubb edogg%ﬁ%ﬁsseg?‘ﬁ?f’ SRTCSIPOIR (BrefChaply; g greate micro-
bublies).ehe dilet plethealollevtrigngembrink)ft thi@gh Waichl dydrgse chiees is pro-
. 1S] 0 bubbl es referabl reate
vidgd ffuln SEPLP IR of B TR intent JpF 67 bR formmedmbavevaggas any

othtthimergbr whidhhis RytdgeniRefies addgar Mk IeeheWelin A0 '
end piece made of frit. Thegeléﬁ%nt 15 canebg fSrﬁéﬁ?ﬂunon

andfpqisslegaseqys hydtpgsiher nenmber which is capabl e of

I NS4y | degu L X%l fed sanpl e.sol utign

and T hotBcPAL At B R o SRR S RipuBe hydrogen
soutded 26aThd Vawe 620 ismrefetaidy an slebuibriodllyt @ntdHcNYFEAIR Yegulating)

ource 126. The valve 120 is preferably an
badg]péet??‘FSn‘ﬁS‘éﬂ ngcé‘oﬁtarc&alteé]dbx pheesiffalling glerwenipgy) 16. The valve’s

conRBCKNPE, SR B (¥ahy 6F %?@%Js_%& AfdeY %tsfe‘lgli@éd th Elger \giwe chamber, is

controll1ng electronic The valve"s co

of arratiyef atd¢ase h:6i and prefesatdy 1te Ipiessure val ues
esgﬁbkisheﬁ in tqg val ve ﬁq?nber, i s of ratio of at .
| edSt ! 15 WEITKRAWRy 1Br &RseRHy Midrgeqnys gn pytremglyjdangggous material, its

hand®lg atkin@¥hng tbeer8lds @&}é&eﬂ% Fﬁ%@ of peBMiBXhERNEBINY 2 ccfrfl{/)liance

..dangerous material, its handling and storing genera
withy prgpet w@dety Haeagaigge L larefors un icase ofetha sohrign accandig tarntbe inven-
- i : Le. Jdn _case of th
ton b By B RAE ko RGP Lo R S, BN ER0 B T B ety pdSrogen
is ohigiged palferglyldrfagm N\ﬂﬂt&rgjy mSang @Iﬁerefatreki'gil@ mlihﬁy @e@@fnpéilgon of wa-
situ).. rogen.i s obtained preferably fromwater by
ter). %&Hﬁil‘é&éPeﬂc&fF%ﬁﬁé i© tbeih.f%fént By ydeeaspse e JRO spmpgises at least
hfmetriBRAGEE REcH ol vki r i | is con-
one hS%{jreorée_% sour ceclgglt lgzgarrcpepi gggﬁg%qftg?g?}% o%qg%y%r%eg 1s con
trollep? e tharietensiootfithe gleticaziogdirect Theregudhe iphytiabpresduge of the gen-
l,ved hvdrogen is con rolled. by the intensity of
eratef Rl Gidn BEETTE 38 Terlner Bk el iin® effiaSis b iaprostallyk to 500
bar, afort pecfg@bBr 20@dahydsegasieiter Bydrbgent QRUNU6 Bt Q1dBIytical
coIIectlngPelenent 108 is preferably 1 to 500 bar,
cell(pgnakes the dyagyrgust gperatign o Caprstling candngjoring: of adiogem absolutely
r legt Lol yii Ll (s .t . :
e SR 88 B ) Lo SRy F e v o
redudigndr ogen absol utely safe. The hydrogen source 126 can

al ﬁl)e Eeeatﬁlgpc%gfiggg ?nrzaarsfst ?gd Qfgrvgsy oir ggj%rstiggq lflhiepr%ggire\:,\cni Eetr]npaerature of
the hydrogen-bubbled sample solution. In its preferred embodiment the heating/cooling
means 130 is constructed as heating/cooling filament(s) wound onto a given portion of
the pipe 107. The heating/cooling means 130 is actuated by the controlling electronics
116 via the lead 131 on basis of the signal of a temperature sensor (not shown in the fig-

ures) performing continuous measuring of the temperature within the heating/cooling

means 130.
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reductor. The heating/cooling nmeans 130 serves for
adjusting the required tenperature of the

whyasogmsee bubbl ed sanpl e solution. In its prefeeT/@AD2005/000046
enbodi nent the heating/cooling nmeans 130 is
constructed as heating/cooling filanment(s) wound onto
a given portion of the pipe8lo7. The heating/cooling
nmeans 130 is actuated by the controlling el ectronics
116 via the lead 131 on basis of the signal of a

:J:r rl??%dﬁégeeggﬁc?rf ﬁe{% §qﬁr% i Merélﬂg%bﬁ&{cg{%@ é‘% 3tclljosed (preferen-

t1alchS/h1'1c[hcta?Q:ahﬁ§gé pOboal sige Meding ad HetTdne alﬂ)dihltleg dmatréaor 110
reactor 110 is preferably pmanufactured as a

is Jo(nrmdem@r enuitatdy formegtirortent efaihy nipgr 1G9 by eeans ?Mﬁﬁ%\able connec-

L
e R 0. LT 71 A e e i 100
inlel 4R 1Y oEaNSre @froxd@écaﬁzhﬁbhxea@samr&aretwmm irito tiee pipe 109 by means

AR S SRt AL e TR o
mq\%r ?ér% @1 &% tcgmtep{u‘?rﬁgfsteqﬂ Qneﬁfeeoﬂ a‘%lcf-‘?x@of Qﬁ@c&?@suﬂi RRisld? steel)

are joint along w the use of a
knoWwhiyes paeal biilied o the reldedra alfadsineeqoaliyn be tisadgiot gahing the reactor
gues (e a qui ck connection system made of
lloéEP@ﬁWWBBgO%nd corrosion resistant steel) known by a

per hlRereh@beYBNts Relerabdy 586Ul thieDiardés @khan th
ogﬁﬁgpﬁ%kg&ﬁggkpgactgr 110 |€#§ tﬁgﬁﬁ ge 1009. eThqgﬁ e

inner diveretets affets entletfant helet. ddetinmer tangter qfrt ¢ Eqagior yf 16 1g preferably

e in its outl et
4t°§ﬁ8“¥ﬂW%FSﬁ?g§IFEE§?lgﬁghétere%gi e%?%EE?br 110 is
pr eftRraidtyr 100 equdl appishridis fdr @egfbiming hBﬁlogmolG&ndﬂxeteroge-
preferably 40 to 50 nm_ The reactor élo I S eq@ £1
@pimd@mnaW@ f@rlrrgé@‘?lb?erﬁ MEAHBNO Geh B EheF het ?@&i@ of leaving
the rﬁ% o 11"% &%P Wlfhocﬂ é‘}‘é@@}& k@B HoEd bt ddd- Withifd the reactor

lncapa Ing the reactor 110
110 baged bhghlﬁm’aﬁtﬂly td?ceeafsd:soms ngtesamlp Limesd] the isonpleisoludionaspgedin the

MR IUARL O G PRAMELIieEonbl R i’ Bhae e Tir cle-

mentSRAGHhO F’eal:gog ll@ﬁ?tﬂe@ﬁ%@blké EndsQherb b wiidh filfari efements do not trans-

acconpl i shed eg. arranging filter e le nents IP
mit theaedinml moaherwaef f@p peyidiag aRmebil ke b de, meHppnisit %%ﬂs pro-

t d t..1 h
duce&r\g{}rg glsﬁﬁnal %2@8)8 gﬁqusspgggl{sﬁteg %H{Ugt g Qe? a W@M bl up of a

plurRitQ $AGBErsWMif Eus@ of a@hb@édeyus:byﬁromum pemmlauex:hum does not contain
geonetrical structure, eg. as a web_buil

a sopldueasaly sty Ipfcage g@hgterqgﬁn%gereéqthqé,nglﬁerﬁ %Hgl comprlses eg. solid
PSR G0 R0 R sl il b ot
tiny Beﬁlswm&dlmth sesalgsl, osaly gbmbination thereof. The catalyst used is chosen
in accordance with the actual hydrogenating process to be performed.

The pressure-adjusting unit 112 is an electronically controlled precision motor—
driven pressure regulating valve which is arranged at the end of the flow path and adjusts
the pressure necessary for the hydrogenating process in the flow path and maintains it at
a constant value. Due to its construction, the pressure regulating valve is extremely sen-

sitive; it is capable of tuning the value of the pressure in very fine steps, almost continu-

ously. The operating pressure range of the pressure-adjusting unit 112 extends from 1 to
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catal yst particles, a web or a nmesh of fibers coated
W th a catal yst or made of a catal yst, tiny beads
w@oasAaad9ss t h a catal yst, or any conbi nati on t hpeEEU2005/000046

The catal yst used is chosen in accordance with the

actual hydrogenating process to be perforned. The
pressure-adj usting unit 11795 an el ectronically
controll ed precision notordriven pressure regul ating

val ve which is arranged at the end of the flow path

50?8%, %@féﬂeﬁﬂ? floRESPIEERIER. TIRCHS SR adjstifd\ @it 112 is actuated by the
ydrogenating process in the flow path and nmai ntains

conttollatg @eatomsisdid. val ue. Due to its construction, the

pressure r I afing.Vval,ye is_extr Ly sensjtive; it .
"< ahpanes B Fhi Ryl e ESHETTRL SRl Rin el di

ambleREasdifP FronPb TBTAMGONLO fin,Préfeyablyl BEO GRRMAaAE of pressure-tight
pressure range of the pressure-adjusting unit 112

magggiglsnds from 1 to0500 bar, preferably from80 to 200

bar, T I ur,e- adj [ i [

o, SHF; BRFALYE; SRHEH 000k Dhborkiey FBIARIRIGRY cras
100l AischRed af @etamnuf actured as capillaries with internal

di aneters ranging fromO0. 05 to 1.0 .preferably ,

of @it mﬁhyﬁmﬂén@worpawgaavsequw% begatupyeq: éfto|Astipiaipon a sie-
nalfﬁ)}?gl&eo&ﬁrtrohp%nﬁgﬁfoﬁdsoﬂ 6Ohe O HARPT 8 CEMNRABLE o feed the sample

ogenat apparatus 100 is discussed in detail.
soldrefrotbe haseirvogeliit thoghphapmeudS100 thadldye eathtat aughset con-
into actiqn, on_a. Si | of .the.controlling .
sty Fi ety HRS rere R 202 UG AL T oAt dgpame time,
updnhéesiémf?hegéﬁdﬂﬂoillﬁ’]{% sleQrBriidyel 16es e MiRie1 20Qheh ) rat Rnédgaseous

pi pe 105 into the ow path at a preset con stant flow
hydreges fwhcintd giel o methefrems| the hadingemn souree A6 shrghgh thy pipe 121

m/s. At the sa [ ' h .
To Prnids R 5oR n‘éﬂ“&;@ ‘F‘%rﬁ’ i cgd%%gg’t %‘gsﬂvra{ég%ee @8{ eo%}édr{g%enaﬁ%s flowing
thrW@AGRe PipSEIQUSs hipthengan thitwfshe simplehelvtioavilqyany if thenpipe 105.

t he hydrogen source 126 througgaiggggige.lg%, %g
To great ¢lBresctaksdt RIATRITR (eeesgyrion genatnpineg floyv gpth, the

) : £l ovn pd &b | i —
prejlfe NS RATIOTE 5t O aRh Y PURL Hep kol ietonies 116
clogek pendlbeoukty witkdtecomningedche vadde p2@®slhgried (aneple selatign and the

for the hydrogenati n the f ath, t.he
fed fpser ansp et o et @ Vil idfig eftne o sueams
takds a0 ThE Pdshitig BliRsIchBbBRd kiipte W@sRSflows through the outlet of
si'mul taneously wi'th the opening of the valve 120.

The |
the teldecsiagplemendll 0 preshthermipe heY i theyyidargenatipisreagier 1 §provided
the,cal l.ecting el . Q: m xd t :

o FSASIN ESOALEE SO e hOGKR, i e 10 i onic
116388 BE&ingodlih® hebho W80 hdjnsts gie tehmpecanirt @if tiof sanide solution to the

col ecting el ement 108 and thergelég)er 13187prcl)gr}tess)se§ t%%vards the outlet

requijedrsiien 2he sample selugpn fedinty B

of the reactor 110 through the free (unfilled) space available within the medium arranged
in the reactor 110, and in the meantime it is thoroughly mixed with the hydrogen carried
by it. At the same time, the desired hydrogenating reaction (which is either a homogene-
ous or a heterogeneous catalytic reaction depending on the composition of the sample
solution and that of the medium being present in the reactor 110) takes place within the
reactor 110. The expansion of the reaction to the whole sample solution residing within
the reactor 110 is provided partly by adjusting the temperature of the sample solution be-

fore it enters the reactor 110, partly by setting the retention time (which is accomplished
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as a repl aceabl e cartridge, nmeanwhil e under
supervision of the controlling electronics 116 the
wheasilomscool i ng means 130 adj usts the tenper apdT/@URGI05/000046
the sanple solution to the required value. The sanple
solution fed into the reactor 110 progresses towards
the outlet of the reactor Iiﬁythrough the free
(unfilled) space available within the nedi um arranged
in the reactor 110, and in the neantine it is
by 'fi tf@(ﬁfgotﬁg Bhokig G RitWubdl e Gk Re 6atridRCkyBY rdabior A0 with the
he 'sane tine, the desired hydrogenating reaction
me(ivdnm uhthlesfalmqahen prodeemtibgeend, aispatly é?yn@ftléiﬂog@m dugessure in the
ﬂoglgp[%{l tgnle [Rergsgﬁ%eogd d ﬁe nlgnll 9 2;”r1¥e ogﬁnggs&%%t o {jléeg Ell){%lpoegenate)

whﬁdl‘l dptRnAIAEkOoddidl ghadeas hp&h@gen Wetngl moﬁlli&drfﬁﬂﬁ s sample solu-
10. The ‘expansion of the reaction to the whole sanple

tiom aamlh@mtm@@honhﬂ grediumiarranged Wwigha thy reagtor | KO prtersi the groduct re-

AT A -
unis@12.i Tige hykogai fomi e Hydrgehabibeingi discharedphicsthedbyeptacle 114

fixin the acki ng den |t use the filling of th
simphy e¥1Sdgdbe 55@%@%@? and/en w{ﬂglet g3 s ARG §9Tichlgd and then re-
mrJu"i)tHéd fatht Qthafo@@l%S@d&@ge; heRlidce 1§@d partly by

mal nt ai ni ng the pressu in the flow path by the
pr eSheinboedflississert conbbdindeh? of Thee hpdrogmatlos cipptiatrs {ocheling to

T e
is thiiakehp ﬂrB@nétQVfQHg{é tdRinBE Hﬁﬂ@ét[(ﬂlﬂgﬁg smgl@lh?didgénate in larger

react or O enters the product re ceptacle 114 through
ameoumds.out | et of the reactor 110, the pipe 109 and the

pr efs urfaa&‘l h Uﬁ trrige HNQ) ﬁ.\r&lt]hz%re}g?fe o%gxﬁ&tg P H(i\’_}mype labo-

hyd ﬁﬁena e belng di'scharge e receptacle
ratcy RPAlY hediogsndtiontdpparatissraeoordingg® thﬂ difventityy. Bhel hiyabbgenation ap-

means it can be collected and then recirc ted tq t
pargys 289 sbewn He gt aagwes%xﬂre%enﬁ@ am?éa%g()@ SgPWER d%ng%‘ 3 are

mai?)ﬁgﬁfyﬁ{)}ﬁ'%e ff; ;;e g8 RALLOL @H&l‘a&t@ﬁé{ﬁ: e(}geamy fwthwema-

ntion en t e reservoir 104 is nti nuously
tionr @feir:iti(md ofiicoinbiraersahgesistof)ut iaorutomaedraianhar, wherein there is a

neea)}g 05 g:a:p fuﬁe{l‘t;é?) é;}lag% nﬁ gdsffgrregdgu agg%so% sama al%lognts (ie.
varl'olu!; Hldcales cbl\i\éi’ltlfltﬂfgt PehoRNBIAYY. ed enbodi nents of the
om&t%pe | aboratory scal e hydrogenation appar at us

accb‘lned m@rog@wttm anpEAS 890 s Ay driggérreninsiseng reservoir 204
F
equﬁ) r a A eggfg»'[l%“g{”zm%”a sbrgplezcog&g}eté Bg%w&f)gl%g;ﬁfg%%éasubstance to

be }fy@lfogéﬁﬁtfe@rzm iRgEcs A2 roean:ddtcmins the beaigle temtasies, @ collecting element
especially to the deriva tion operations

208 ariyidFracartiaarcagRe ! 8t ry PrashreA SRt o iapduct receptacle
214M0% r“r‘ﬂr&hh@% e%trgﬁlfcgzﬁ‘@eéjvéloe poOdHE S @dpdgéﬁ%bhﬁcx 206. The inlet of
QUa Itati erent substances i'n shall anounts
the fdedepump 202 is in fluid communication with the reservoir 204 while its outlet is
connected through a pipe 205 to a first inlet of the collecting element 208. The inlet of
the injector 242 is in fluid communication with the sample container 240, while its outlet
is joined into the pipe 205 through a pipe 241 and a safety back-pressure valve 246 in-
serted into the pipe 241. Furthermore, the hydrogen source 226 is connected to a second
inlet of the collecting element 208 through a pipe 221 and the valve 220 inserted into the

pipe 221. The outlet of the collecting element 208 is connected through a pipe 207 to the
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various nol ecul es constituting a whole library). The

hydr ogenati on apparatus 200 shown in Fig. 2 conprises
w@20084em30i r 204 equi pped with a feed punp 202PCEHU2005/000046

sanpl e contai ner 240 which provi des the substance to

be hydrogenated, an injector 242 connected to the

sanpl e contai ner, a coll ectitg-el enent 208, a

hydr ogenati on reactor 210, a pressure-adjusting unit

212, a product receptacle 214, a controlling

mlﬁtz(gctfxerﬁ drggﬁn El gn Fe%f:ﬁ)?b;f dl?eg ulﬁ%g Sgtﬁgmgﬁﬂ%@%tﬁﬁg%géor 210 opens

int6 SEPBH A kR Pratlie2N 4 tthi@uple a @ipeal 09 add4he pﬂessluee adiJ&st(ingt lu€it 212 in-
i s connected through a pipe 205 to a fi inlet of
sertafeinteothe gipg HP- disehiashlt PESONNGFENE hcekist el@ﬁ)@ntSﬁpé@% pther, the

hy%réﬁ%ﬂg,ﬁlﬁé :Lpg%,u‘évﬁfé”&w h& aﬂrb@ﬂecwvﬁﬁl 5 Q@nﬁgﬂ%g How I%)ath extending

ts ‘outlet I1s joine nto
fropi e o206t sfhvhoded punm Pe2 4 theankbt af ﬁafmb@ucbamepmnkeszsm &@he hy-

al ve 246 inser ed nt o 241. Furthernore, the .
ok S RP YA B0 57557 BB B by ot er i S wich i ar-

FdVeRsh RaddbPEl (2l Meafs fer-
o RGOS 0L UL 1RSSR S Prnst

ﬁngbeh@nbkdnmgmgréh@mewﬂhzmapms2@6nnected t hrough a plpe

207 to thelnle enatj.on r ac to 210,
out 8 pegeieRmehscrlaind SrrER P s EERsR Ny PRess it e
pre§§19gH§Jhsﬁ1%C§rﬂf Qpi ahe V4lvemough Re®@ipR@p22 @ridththgjector 242 via

pr essur e- aJ ustln unit 212 in serted into the E@g
elecztogal lagdsa2 ¥7e QB4 Zkﬁ ar@daaﬁéclteﬁwgutfﬂé The eeiradliggglsegonigs 216 is

ele%tpgal Ot h % reétfx% |é‘l%o W&rtﬂg ﬁ@zﬁ’n‘ OW %g{ %{SUZ% 0499 a?%fel:trfagl lead 231.

contlnuous ext endr ng
t heTﬁbltrJ:s%t"vdi)tf 2(lllheorftﬁﬁd apbigp saBon;otht kemblel &t. Of dubstance to be

roduct receptacle 214. Th y..drogenati on apparat us .
hyogggmagedaﬁ 4 thsr SRR BOHRIRT SQ sty SePier ThUaHE Bage and is
preﬁé?%}ﬁg disSolRkd PRI SEmE 93‘4@%[&%@ tHAtIc8R BE Yol iR feb&voir 204. The

enation reactor 210 and has a heat transfer ring
baodilfprh‘}sate ‘mxvmmlm@dcet}athaohﬂwtotﬁ thdw@splswelt@@?ntomfesamme con-

pr a bl.e co oII electron
tingr 9807 TRAMIGE G LUbEE v R 1t Sl Pinkdrpays g providing 2
confiRlibusahd cohhslldtedey@ing20, the feed punp 202 and the
injector 242 via electrical |eads 217, 218, 219 and

247The e@rper@@mmbaryl thehenctighof 8iel rplﬁ@m@}gelarwé |t1af‘shyzifegffn§tlon ap-
|
LD SR SH0EF B2 Lo Potdnd By LR 50 ROrerrence

nurﬁ&‘i’s)&fﬂtﬁ@h%o@erﬁ&ﬁﬁ appdratus AO) shéven safigl @, ad kenct higese parts are
substance to be hydrogenated is in the sanple
not¢issbssied &t menpdetdibre, the sanple is in liquid phase and

i s W}ﬁfeetfl@ng&'ro%érﬁﬁgh\éﬁgarhﬂlstj@@ i$ ?J'@Qrebﬁﬁﬁl ﬁEJ)IUBiﬂ?& Sifil of the

can foun the reservoir 20 he bac pressure
convralling eﬂécﬁrdn[qse?déstltehejebm|2f4[2cfﬂﬁd§fth© semplagbrosigh dh¢ pipe 205 and

the Qé&(gp%gﬁlﬁg g? 32 krqu aﬁeo 3 gpzaég 5 a}}-lg-:Feem 4y ea%{aavé 8%431\/&6‘1% the base
solution continuously fed by the feed pump 202 which results in the creation of the sam-
ple solution. The feeding of the sample into the flow path is ceased upon a second signal
of the controlling electronics 216 arriving after the elapse of a predetermined period of
time. As a result of the controlled feeding, "columns" of given lengths of the sample and
the base solutions travel contiguously after each other towards the reactor 210 in the flow

path. Mixing of the columns of the sample and the base solutions (which actually leads to

a dilution of the sample solution) can be observed merely at the ends of the columns,
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conti nuous and controlled feeding. The construction

and the function of the remaining parts of the
whyasogmea@t i on apparatus 200 is identical to tbket/HDR005/000046

the correspondi ng parts (denoted by simlar reference

nunbers) of the hydrogenation apparatus 100 shown in

Fig. 1, and hence these part'@-are not discussed in

nore detail. Wile the hydrogenation apparatus 200 is

in operation, upon a first signal of the controlling

[P BIRERAY widiin RO R SRR 2

Smg%]r&g%g mteﬁ‘z"‘%%g%d‘%g‘? t he bacin pr 2@?&% 3‘2 ve F%r%tus 00 (a
flowntte of i0el ol lcﬁx/mbsa)tdmd a\aﬁaeemltmftthe1rmarr7biamethrséméfe&$ly ®5 mm), the

the base sol conti nuausly fed the feed punp
colbigs Qe RoTBETEanS Frof R LEP B B pam el il &

sol ytik @Rar e Whes T GhjRkort 1R S &ypRtaLed éﬂlﬂnh@@sl}f t&%y@%é&natlon

i s ceased upon a second signal of the control

appakatet 2Whisivsilatysodhe thirngeraiﬁlpé 1appretug| 1@95]@ cspakée o? producing the

et ernm ned ri od of
choBGh OGO A iNge wRorlrien dfe SR At it CBreiefesontinu
ouW%'d@srﬂﬁlﬂaéth@ op@sgoBef thk igB&ot 24WV/6de 1880t BieQUsIsYibility to wash
after each other towards the reactor 210 in the flow

Ovepé}nehﬂO‘N/lp%ﬂh@f the appasated LUPmorpven e sasesif dcksrrpenpusgiydeogena-
sqQl,uti o ]

s PR AP Ssbo ot om0

obstefved q6lottimeg., Hienfaet dae atsneadllllyemtdeasrmgcmdjuht oﬁsunreacted substance
mai ntai ned with the dro enation a us

reaghep s AESHE 610, PO PEy S G ST s it bast StHECh one has

he :
o B OB LA o e O MR ..
catalytner. It is clear that when the |nJector 242 is

t ed t the, h 2
P oo, e SHtanst AR ar FofrORp R LE L aRRa Hefiné Bake solu-
tiorCid RBRi o0ty FEQPUC IR GatpR: CINQHRIT Zmyods egRRE endnlally, ladfagfple so-

anmount. Wien the feed punp 202 is operated continu
lutioruepamnbgf ainew sPbstaRgeoan h@g@péwqeérﬁnéfre@qﬁ@l imjhediayy patioby the

mjec{(])? %H??) cg%tgt JI](? aaédt% @%ngﬁ' lt}b%cotnﬂoymﬁhelgéﬁ%lhlcts hg Pf 1l"f?é’ilefore, one

appar reover,” in case o
has hl&t BUsipe e ol Solleed thegndeo gehatn obwdiel ia aiftst @astion in théiecceptacle

em cal reactivity. of th diumwithin t
2143065 rondpgenyednceri) s dis rydTESTHEP cRerayS PRaG fiy Sample in-
Jectbrnfbeﬁsd f&tlﬂﬁ@&rﬁpegtloﬂquﬁ&h?&jroéém&)ﬁrﬁﬁglrﬁﬁ@@b@%ﬁ%ﬁﬁavmg re-

receptacle , by introducing a suitable solvent as
placetiehd smmpls @bulteun@n 260 er hagingatcitduéateb 8 idregepatego the outlet of

rovelregenerate the chemcal. re
the R (40 A RTRGTRARAT G ParPleeribpisct e S8 hyarogenate
to a%H&ﬁM@ﬁ@?oéeﬁathﬁl RYPoaahedo derigbangedsubsancd therdfidse As the
solution is contlnuousI§ fed, eg. the sanple container

reacot@ 1i0sis peqyidesein thaderm plan gasg,lgrfﬁp lacegble cartridge, in case of hetero-

geneous hydrogenation it can be replaced with an other cartridge containing a catalyst

selective to the second hydrogenation reaction.

The apparatus 300 shown in Fig. 3 is of particular applicability in performing the
derivation operations of combinatorical chemistry quickly and in an automated manner.
Considering its construction, it is very similar to the apparatus 200 illustrated in Fig. 2.
Therefore, only those parts of the apparatus 300 are discussed in detail which differ from
the elements of the hydrogenation apparatus 200. Furthermore, it is also noted here that,

for the sake of clarity, those parts of the apparatus 300 which are identical with corre-
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[ ution columm of a new substance can be produced and
reacted in the flow path by the injector 242 brought
WO ndos/16086 on agai n by the controlling el ectr onPCEHR1®5/000046
Therefore, one has the possibility to collect the
hydr ogenate obtained in a first reaction in the
receptacl e 214, and then to t&introduce it into the
hydr ogenati on apparatus 200 via the sanple injector
242 at a continuous operation of the hydrogenation
spGRRAL BfeHendOfF @t taﬁﬁar_@t%k”mg € réibReLh EE €heS ¢ Seference numbers
container 240 or having recircul ated the hydrogenate
us¢cbearher iodtig.&t of the contai ner 240. This neans that it

i 11 b i bl e to.sybject the obtaj h t .
Vo, FeseBRE thionSica PHRS rbaE rE R ip B HEIER Goeenation
apFareW 380 RILANGEEs LRA&THBNRandle LHRain8ACIAL1,210 348-n (n > 2). The

rovided in‘the formof an easily repl aceabl e
sarapletcontigers 340-tase 340-nhet epbgethad usmmydn agienarittoeachtother, thus

can be replaced with an other cartridge c ini a
Gl Rty aniey oo Be e o REEEa- B Hoh are pref:
erabBP&rARd id R&uPPRAEA! Uivt 30OWS oW ﬁghrgi)gand%ahsqeoﬁe?l_aced one by

particul ar applicability in performng the derivation _
on@pBreasanumie cofitangrebd 4tat.or. i, c0-1t hatkrilse by fgumedk ay aasiele gontainer
.an _aut omat ed nmanner., nsi deri its ,construction, it
wiff deBith e e Feied appar Boh e PR ot e i n |
Fi .Thé corfest &f @tiesar@plb Yohthidee34miI | S., GH0mhie irtpRReed o the flow
300 are discussed in detail which differ fromthe .
path| bynthatigieeipr £hd Hedinisgtas2420h capisstost iasthe ggmple containers 340-1,

E it. is al her: : .
- EHLDSEIRGS  MchglR S EH Ut G50 ey ik gnicay
coritehdlet] i mmalkiwal tshlector velyponldicin gomipeiresnd singfe ¢utket appas abary inlets

200 are referred.to by the same reference_nunbers used
(heggy p) jag (thg ﬁlumbﬁl: ob the ff%nlblgrcﬂ}fal’ﬂeéﬁgéﬁtlormt ?’ébl'é‘hgrl]ilﬁ eouti%t of the

swiREIRAY vAIRE 388BLESIntPtHREnfeelr 2ubewhisdeagestatd Rifets is in a separate
apparatus 300 conprises ‘at |east two sanple containers

fluig4@nimunication, wig4Ongof thessapple Tingaiserapte-lc ont 3 ther Bhe switching

340Q-1, .. . .,..340-n are not. in fluid co nication
valj PR Sl gALY OpReE  HE? S i Hule PRI 216, 9 o tead 345
Thé BRRQF the ¥witdHisy SANP3E0 GOR apdresie e kample contdddts 340-1, ...,
are pref erably arranged in a support rail_ (not shown
340-p uppie at pdrauels)elesiric v amal19E thesiomaediesiketigpics #d 0 amhéo introduce

a s?x@ﬁf@nggtoctgggr"f}%&gf ?42?’ﬁlgfe]from whilezke%ﬁ"ig% Ihé ?é?nzﬂhi?xg Bhtainers 340-1,

‘as a‘single container wt par at e
...,Caopadlosednt s bei ng di sconnected from each other. The

content .of each.sanple container ,340-1, . . .., 340-n
o dres Bitec e irRohem o FR A PRI geRalion rictiohe o By performed
il By € | RRGIER Ot QnifiReS HNMBAR 06O AL @oB&aSion re-
Cong%-uli/?ﬂyf &feq{.y,da%&tﬁontc%r@ougﬁ a sw tﬂghieng val \(/)e BgO.OQThelon e
act@Vvil lt0ehi.ng 3 Vaunv 6n 350 previded alset therfoualoff y replacaablel eatridge. The

im%ﬁ%ﬁlg%%ﬁ)lﬁgﬁ%yy t%{al?{gatcgqré STOH?.ITPHI -erfci a{rjle Pcfeggéa? or different; in
case of 'eg. a heterogeneous hydrogenation the reactors 310-1, ..., 310-m might contain
identical or different catalysts, as it is required. The inlet of each reactor 310-1, ..., 310-
m is connected to a different outlet of an electronically controlled multiway switching
valve 360. The switching valve 360 comprises a single inlet and as many outlets (here m)

as the number of the applied reactors 310-1, ..., 310-m. The switching valve 360 is con-

nected to the pipe 207 through its inlet. The outlet of each reactor 310-1, ..., 310-m is



10

15

20

25

30

(here ) as the nunber of the sanple containers 340-1,
., 340-n. The outlet of the switching valve 350
WOpP®@sa07ss 0 the injector 242, while each of i tBCT/AIURINS/000046
is in a separate fluid comrunication with one of the
sanpl e containers 340-1, . . ., 340-n. The sw tching
valve 350 is electrlcally cotthected with the
controlling electronics 216 via a | ead 345. The task
of the switching valve 350 is to open one of the
coRfIR e o CP RIRI AR iR 4P ai‘x’electromcall?%@nt@ol%oﬂluﬁﬂv@dﬁﬂllééﬂlﬁg valve
el ectric signal of the controlling el ectronics 216 and
370 ol liersvri wlingev adves Hiftpécanpiriseas meny hyjlee thore 2225 theeruairesiof the ap-

phg(gg:aﬁto&q gfg g,g L 5?9 rg?e:gxi? ? Igllrnl chtglteﬁ &lgrr??l lg’ té¢ switching valve 370
is irnbQEE R )hel'})iﬁé Qg@ nmd Mtd}ﬁ?g:t'éll%‘ss36m 3be aRebbtrddBAected electri-
consecuti vel enati on appar at us 300

Calbomih|tl@e@napﬁlr@a@é¢ctr@n68%géwmmm@n lgad 38¢t or 3 10-1,
oAt 8 Beklle ShgBLRARES, 2 S0 AR wfh the samples,

theSddsited tHae®PADKINGS 31() thhave daat m&&tefﬁllﬁrdlihe hydrog@ﬂzﬁrdim appara-
are identical or different; in case of
tusd0 s Beanedvitshag ap.otpeRa Sigial phibe ceneqling el@cti@mis 216 via the lead

3453th]a mcmrggwal&@n d@bxﬁkhdggsfﬁé Giatth% gLfJo%Ea‘?ﬁErsg% 4l y3t§1o n and

urre et o react or 31021
forms Wlth?lﬂ. the \mlvsbmrmﬁe& Bawtchamnetlilfaf extends foernItied inddt bamg in fluid
el ectroni ca 1%ﬁcontrolled mu tlma
l

coBBBHIoTRE: St b FHEPIS ADE TSE AR (ISPl g £ ggme time,
thea{m At ﬂye LT |chs§s ﬁﬂ‘ﬂseinfe'id beift %n‘i mRid eehsfunRhtib&vith the re-

app e actors 310- m The sw tching
mairahg eard@e costapsrs. rﬁé@teewlert by meCFiV m@vgmmg the sugtighingsvalves 360,

The .outlet of e C
574 B4 SO SH SRR RRRbRfod Db a1 BARGED e e
siretloRRhdtor 1r6@h thel kdactt@y 3 BoM | CHi3ng-nyY ahd em&%ets nTimeo ﬂrwﬂ(ﬁvh ipA®. Then
val ve 370 conprises as many inlets (here nm

a floundethe drse prdutign prerdhe ceaiguers flgyopath, as well aS ﬁ@ofeﬁﬁhng of the
hycgggenl %3%' &)gl]nﬁ I?CLé dﬁmeaf maﬁé@pﬂﬁ%}ed ge%l é%‘i‘hfﬁhgmfmet ;ﬁ@ésﬂg: %{(ﬁh%ﬁlg unit

connec tot e swt ng val'ves
2123@@55113&95 thedldvopithcAftaefitleg wpl tﬁetﬁompdth,yupmntzfﬁrigger signal of the

conm E:gr,go!f :;I%t?g o fg E}%ﬂljpgq%ﬁlg@?’{i%% t%ogrerg rEhe ?E FER SHgnpée into the

ﬂO\g%gﬂl hih 'ré‘sﬁilt"Mftvhn&hE SRR Fthe tdHEp16 asitisf bﬁi%cxhpmhm the flow
-1, . .., 310-m have been inserted and t

patlnyﬂmé}bmhydrogﬁrapplat@ei HbC@OOd masndy desqussagl ?@fhé'd on,

upo a sign t he contr | ect

¢ heTpastiodians RubRrvERnrY s EoaLEEh SABe Yupred the
feeding c&@féﬁ'o@t B Miedin E@f(ﬁs 231 Ghelswitching vl Bsngod asihal of the con-

within the valve body a free flow channel that extends

trolfing glectanich R &4, esebhigfies @ o chanwshivihithatamnie gpatainpporing the
(0] t r {

o AL DRGSR 0 BEODLEHAT 4, i 2,

chokéll &lcend&iniigle entefd the dloegmnm Af aag desivedithé corimllimg electronics 216

can also effect a change among the reactors 310-1, ..., 310-m simultaneously with the

change of the sample. During that time the continuous flow of the base solution also per-

forms a washover of the flow path.
The hydrogenation apparatuses 100, 200, 300 according to the invention are also
equipped with a display unit and a keyboard for data inputting (not shown in the figures)

besides the structural elements effecting the continuous flow hydrogenation.
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mai ni ng sanpl e contai ners. Moreover, by properly

governing the swtching val ves 360, 370 with the
we@sab79sent over the |lead 361, the control i NECT/HU2005/000046

el ectronics 216 chooses the desired reactor fromthe

reactors 310-1, . . ., 3 10-mand connects it into the

fl ow pat h. Then a flow of th& base sol ution over the

contiguous flow path, as well as the feeding of the

hydrogen gas commence in a manner discussed earlier,

and fieroRM] %ﬁﬂﬁeebﬁgieu&)tnhﬁgo%nﬂéwgﬂaau BF BRSHEWZAPS FaB@ratory scale

flow path. After filling up the flow ath upon a
hytiriggapsionsipgaratuses 1 Q%éOQ;@@QrIbM Mgy 1@|C@”ct pl@fﬂr@bjy 21@osthiecm’.

| SFURE g e T SRR Rk S B rormes
un8&! Wy prechylyl emirdRamik trdictioh kenditions pathe. laBhiafdr B&ile hydrogena-

hydr ogenati on takes place in a manner discussed
tloe@pparéwsesrwopép%}% 5%5#@%@@@%&1@ Hefl. Ahelcpyrse efthe method
hasf@“?alqg ble%K 2611?, us@@% Z{Ez%tlah oﬂrtH Q{i@ﬁPéer‘? Fﬁ%‘ %gggr%‘{d%%sﬁ?oao? Yoo, 300,

an@ﬂ@ﬂﬁbmdfs&hﬁﬁ&ﬂﬂihﬁ@l|Ing electronlcs 216,
establishes a flow channe] with the sa Ie cont ai ner
st orlitgydrreenaide athodniice thearrrRicataR iohdhe domiprrdsealfe hydro-
gelddtBfla aDard@Sds s R1B, 944, 38y aE&ﬁdin@h@ %e%vaﬂr%n &lheoegheﬁfa 1 by a few
secontl sanpl e enters the flow path esire
sinifle exaomtlesobdlowig el ectronics 216 can also effect a
change anong the reactors 3 10-1, . .., 310-m
si mul taneously with the dwmgdedf the sanple. During
that time the continuous flow of the base sol ution
al so per foﬁhs a washover of the flow path. The
hydr ogenat i_on_appar at uses 100, 200, 300 accordlng to
the i nven@on Al Sy equi pped wit ]
It a i nputting (not :
figures) besides the 'structural elenents e
conti nuous flow hydrogenati on. The total volunme of the
contr, GUAKS of 0% RRUEI Ym eﬁ(ﬂﬁd 65' 91%61}{@&6 @Q(Q!o?&a‘ﬁﬁé’ v@@latlh@ above
hydr ogenat i on appar at uses I's at nost
reactitB), schem@é étoab hipirmindob)s thebreserBoir 104 ph ﬁneriatdmgltnatwoamhar@us 100

e SO PSS 3 DS ROPCR! LS E3EL D SR RSr 1

mlmretd}%tbama@}p E¥ntainalees AnelifaR At @RcaRRAbALEDES HBDdm>. At
200, 300 discussed previously in detail. The course of

the tshiae rfizndh accakrdest Aif @y w@eghtdaoge biasks dailadipel @d) en Ragey nickel
wag ?{éanégg rw&}{hl reac%} ]tl‘pgz{a%taté%E%ﬁSét };’a%gmgh gt‘e ?}950 f?(ﬂ)g rate of 0.1

ore I S no ogenatl on

ml/§elal o6t vaiftdn tieappaithsCat memsodf thé el @bﬁrpal(mc whsleal peessure of 30
hydro genation apparatuses 100, 200, 300 according. t

bar s generatediiBrihaflpw Rash Py mrans of die BRssire-adineingppndt 112 During
the %}Sé&%ﬁbr?ﬁf be! aPParatus these values were continuously maintained. The produced

hydrogenate, i.e. the S-aminoindol was collected in the product receptacle 114, and then

was subjected to an analytical assay (HPLC UV, A=254 nm). As a result of the analysis,
we concluded that the collected hydrogenate was of the purity of 99.9%, and the yield of

the reaction was about 96%.
According to the literature (see Bioorg. Med. Chem. 8, 2000, 1415-1422), if the
same reaction is performed by means of a traditional hydrogenation apparatus under at-

mospherical pressure and ambient temperature in absolute ethanol, with using a catalyst
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Exanple 1 To reduce a given nodel conpound

(5-nitroindol) in accordance with the above reaction
wa@ edvsme798¢ o 5- ami noi ndol ), the reservoir 104 oPCT/H®2005/000046

hydr ogenati on apparatus 100 according to the invention

was filled with, as a sanple solution, a stock

solution of a 1: 1 m xture-of6 £t OAc: Et OH cont ai ni ng

5-nitroindol in a concentration of 0.05 nol/dm 3. At

the sane tine, a catalyst of 10% by wei ght bone bl ack

| 0

of B bAALH PER). L rRENEY, ageésg&gtaectéffsﬁtgad FARYRRAA il bt dbBut 98%
caff bowchiaed. of 0.1 nl/s was set within the apparatus by

means of the feed punp 1%5 Ie a pressure of 30 bar

was generated in the flo 8& means of the

pressure-adjusting upjt 112 During the operation of

t he appar at us thesg_galues wer e continuously NH,

mai nt ai ned. The py, ed hydrogenate, i.e. the?

5- am noi ndg

114, and

(HPLC UV, 25
concl uded that the coIIected hydr ogenat e was of the

purity of 99.9% and the yield of the reaction was

abod® @gwmf&aawa@ magle} ﬁ%mP?‘t‘lé’r ey aBmeBin gpgprdance with
86y SRS AR 3 S SElo PR SRR SAEL R g
tiorapp;aaratbmsl OOradeordatg twohphavéntiah \perseﬁﬁ;w evithnds andaimgid solution, a

erature.in absol et , Withusing a . .
stogeRANUSt B £ 401 B e G OBt BOH Fettbipihe: Sy Bleming fngg goncen-
tratidh of .6 RolaP Sat @R Rade Yin®l, d cafalyabout 099 8% waBhitone black palla-

achi eved. Exanple 2 To debenzylate a gi ven nodel
diumowpbeamanged Brthin (het igastae) 1§ as Biecotalishpeckmg: %ﬁméhab@t@w rate

ion.s to 3-et am.n the reservoi
of & B AF TR bt S o AT L P B peb RS Bressure
of 3("Barl WNEpércPatedas tHd flbwhath bl maags afﬂanptees@@bctjmmtg uit 112.
stock solution of a 1. 1 mxture of EtOAc: Et OH o
Durgnshthgi enerafionmef theappaiusdhess wleesnves qontppgishomamtgged. The
t.ne at, 109
prof e 0 el U o TSP WleeH ST by receptace
114 erd tien \&é@StﬂﬁedtehbtoCm ahafgticapassay {HPLAS Ud, A=264 nng mass spec-
flowrate of 0.1 nm/s was set mthln t he appar at us é}
was of

trosgensAH R reyl of, é]éﬁ‘dam TG EonglHfedthat tBF selceted hydrageng
the E?@gg%?z%é ﬁ&j tHerylélla%f Eﬁe@é’a&%ﬁlmﬁ)’ab%@ﬁﬁ of the

justi'ng unit . During the operation of
t h%ampangtmﬁtetlhexstwwédeae‘k)lm}emcﬂntm Aubi#g) y128), if the same de-

ben e AT BPRHBI e CSPIeEt Aot HobH A Biashtaion epparatus un-

der LBCRBhAEa€ pressure and ambient temperature in muriatic ethanol, the yield of the

reaction will be about 95%.

Example 3

VS I

To debenzylate a given model compound (N-benzyl-phenethylamine) in accor-

dance with the above reaction scheme (into phenethylamine), the reservoir 104 of the hy-
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114, and then was subjected to an anal yti cal assay

(HPLC UV, | =254 nm mass spec troscopy). As a result
wobkoosher9anal ysi s, we concl uded that the col | ece@HU2005/000046

hydrogenate was of the purity of 97% and the yield of

the reaction was about 94% According to the

literature (see Helv. Chim—MActa. 2, 1946, 1128), if

t he sane debenzyl ation reaction is perforned by neans

of a traditional hydrogenati on apparatus un der

dr m&hgaggﬁ&s PE St Ana M 1Rl &Rlont WEPRN &L Witk %p%gample solu-

rrati anol, the yreld of the reaction w
tioabautst@kYosokikianpbé 8 Mo debenz yfatteOAcditOéh condehing N-benzyl-

co und ((N-benzyl - phen | ami, ney i.n,accordance wth o
PhERRRABBYE 1h adon o COR -5 T TN Habh STaH A & cHabt of 10%
by! ®SightVBbie bR Yallbiemhnas QERARI AthaPRR! Ahbtdr 190 as the catalyst

according to the invention was filled with, as a

pagang| Asfterchig, @ fflow, rate ef @& kmldowas sebrvidiin thelapparatug biy meatis of the

t OAC: cont ai nin zyl n l.ami ng in
feddmnt DAV GRS RGO o s R HERER i Th o huth by means of
theCte ubesid; Qtink QY1 2gThe hempaBRrdbRGK Bl AHIMBRSs set to 60°C

arranged ™ within the reactor 110 as the catal yst

by paesins 0f thenhtasingtdepling anefahp\3¢,aind Giring, the pipewatipaodbe apparatus
wi thin the apparatus by mea aof the feed pu 102

i iR BRI gty e putds BRORER TRty phenein-

ylagahdwhay coBansl @f the eodiice sedp@ciadjivs bndithed Wids shbfcteli® an ana-

tenperature of the sanple solution was set to 60C by
lytiselaassayofHRIHe LReati23¢/ memonhssPREENsSoPy30As anesudfutti thg analgsis, we

oper at.i of th ratus these,val ues .
cot e it g so leafes AL, e o¥ BulBoTE an the vield of the
reattiéh whdgophemethyl am ne was col l ected in the product

receptacle 114, and then was sug{qect ed to an ana

| yt Acaprdingstaythe ipgratuesy(see=h g rgnfrretadd Sidc ' doc sypresent de-
ek Pk Gt DR IPL KR0Bont, S0RCh IR Spbile Ul e

of 3.hébay aed dmbfent teenpreesorei iorm K6 baboright3Sh8:94, aAdabe diehtjof the re-
to.the literature (see J. Org. Chem 49, 1984, 4076),

actiofds H}®&ent debenzyl ati on reaction takes place in a
traditional hydrogenati on apparatus under a pressure

of Broly BRrabatEeaiiiieNt: id fTBRIEAY ble8r thht Be %58/pogynmhgbbaratuses
et hanol, and the yield of the re action is 100% From

100, 80260V ecenrdimg| testhi tinyentighsaniduthe| yy dedgeaptiamhprocesses performed
thefdhg - SRR 20 RRARAIIRGR A or 2000309 AEEH LD d Bime reac-

ntron an rogenat 1-0

tiorPE eI KHie darl heeddhiaved byahd deditibhe reduanst ages out | i ned

earlier - provide approximately the sane reac
Furthermore, the hydrogenation reactions discussed in the above examples can

also be performed by the hydrogenation apparatuses 100, 200, 300 according to the in-
vention in a fully automated manner. For this, the above three model compounds are ar-
ranged in separate sample containers 340-1, 340-2, 340-3 and are supplied in given
amounts successively into the pipe 205 by the sample injector 242, wherein the solvent
of the 1:1 mixture of EtOAc:EtOH stored in the reservoir 204 is continuously fed into the
pipe 205 by the feed pump 202. The hydrogenation reaction of a certain model com-
pound takes place within that hydrogenation reactor 310-1, 310-2, 310-3 which is filled
with a catalyst matching with the model compound concerned (the switching valve 360

provides for the entering of the model compound into the appropriate reactor), and each



tion yields that can be achieved by the traditiona
reactions. Furthernore, the hydrogenati on reactions
walb@msuse®ed i n the above exanpl es can al so be pecT/@EUR®E/000046
by the hydrogenati on apparatuses 100, 200, 300
according to the in vention in a fully automated
manner. For this, the above three nodel conpounds are
arranged in separate sanple containers 340-1, 340-2,
340-3 and are supplied in given anmobunts successively
D . . a ’ . _
of oS0 B BRR-] cHAEaEml ol R BIRs MREREIP iin e
prdsanttdase thessame giatal 20410% byomtightumns| bjadkephlladium)tik eppliqule the us-

205 b h eed punp 202.. The hydr nation reaction
sl 3 S BYAroROUEP CE Mo A T oRehiA FR bR dpivent sup-
pliby @Bﬁgﬁlﬁﬁﬂx PRovi@ACHoP thedwhbholer 3f #R- BidrSddaBovidaetbribetween the

filled with a catalyst matching with the node
sucsesspUndregsnetergusdct{aie swit chi ng val ve 360 provi des

for the entering of the nodel conpound into the
appropriate reactor), and eachof the produced

hydrogenates is collected in a product receptacle 214

separately. If in the present case the sane catal yst

(10% by wei ght bone black palladium is applied, the u

s age of a single hydrogenation reactor is also

adequate. In such a case, the solvent sup plied

conti nuously provides for the washover of the

hydr ogenati on reactor between the successive

hydr ogenating reactions. CLAIMS 1. A flowtype

| aboratory scal e hydrogenati on apparatus (100; 200,

300) for hydrogenating given sanples, conprising a

reservoir (104; 204), a feed punp (102; 202), a

collecting elenent (108; 208) wth two inlets and an

outlet, a hydrogenation reactor ( 110; 210, 310-1, .

., 310-m and a pressure-adjusting unit ( 1 12; 212),

all connected into a flow path, as well as a hydrogen

source (126; 226) and a val ve (120; 220) transmtting

a gas streamonly into a single direction and

connected between the hydrogen source (126; 226) and

the second inlet of the collecting elenment (108; 208),

characterized in that the feed punp (102; 202) is a

punp generating a constant volune rate and the

reservoir (104; 204) contains at |east a solvent, as a

base solution, of the sanple to be hydrogenated, and

wherei n the hydrogenation reactor ( 110; 210, 310-1,

.. ., 310-m is joined into the flow path via

det achabl e connections and is formed as a repl aceabl e

cartridge which contains in its inner space a packing

increasing the flow resistance and facilitating the

m xing of liquid and gaseous conponents, and wherein

the pressure-adjusting unit ( 1 12; 212) is connected

into the flow path after the hydrogenation reactor ( 1

10; 210, 310-1, . .., 3 10-m
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and is provided with an electrically controlled
regul ation having a control range of a ratio of at
wo eastio3®. 2. The | aboratory scal e hydr ogenat POIYHU2005/000046
apparatus (200, 300) according to Caiml,
characterized in that it conprises at |east one sanple
container (240) containingthe-liquid sanple or a
sol ution thereof, wherein the sanple container (240)
is separated fromthe reservoir (204) and is connected
t hrough a dosing injector (fj24Visto a section of the
flow path situated between the feed punp (202) and the

col | prge ha&a&h@is%afaté%%zleorﬁ@gor%@hg&i cﬂné)taﬁ%s 98! y@%gom for hy-

(20 ) cont s only the s sanple to
drdpedatigegiatreshmies, chmpribiaparaseovgir Siddt 204y dfaglenanp 6102; 202), a

appar at us 300 ccordin o ajm1l, .
colémlpge{e@ﬁni @d)% %3@%}1 rwg H@% P’i“g%‘%g‘é\t dew@g%%{en%a? gegetor (110;
216 126:1,2263 1 @R GhAL] P&s&x@%‘d}d&txh%‘ 8ni@ eSI20 9 52) Y1 EGEHRRted4nto a flow

The | aboratory scale hydrogenafion appar at us SlOO
path0as W@y aduydorgtnrsgutce (E2&i 3263 and hat t(é?-ﬁ),zw itransingting a gas

t he hydrogen.s .126; 226 by, at | east
sty OBy Y 1 o p U epat Brd Sppsel R RMIEEHTY oGP Shurce (126
2260 @k QEdbndGalee ohiHRr RUeftaig aema;aqao&tz(m (HRact@RRed in that the

00) according to Caim1l, characterized in that the

feed pRIPG 0SF202h & Tyenp Gerrapting ?Célﬁ@flbY‘)l(lmi ratg ang gl reservoir (104;
201%?) contlaﬁns eﬁ l%ast a '530137? tnas §g§£8fhﬁlﬁﬁagoofﬁg% )}tﬁ& t@ﬁ& ﬁ?&%&é(nated and

rogenati on. sca
whbigth ﬂ@e}f}almga:natﬂppmaammm]((sy) apeor di, ngOtrn) @ jairmed2nto the flow

patf g GesebIcotPrnsins rad (s orgeq o & replaleghls Capy gl tich contains
in 4 ﬁmEP%%@ta%ﬁcklﬁg Qnér@%ufé QW fRAY Pestshined ahd %&Waﬁﬁ@ kH¥Omixing of

val ve ('360) "having a nmultiway construction at |east on
llqmltlemldrgaetmsudmlmhnem@o&nd whefﬁhre theabt@mwm@au@m wnit (112; 212) is

tion a 00 ccordi.n ] ' ,
congpaata e 2 BRAAL eV adRspRl TR g g GHRE - 310m)
andSid PROBd&PRItR A eleStr{cdlPcdntrolled regul@dfir Hzi)nngvd'lﬁfrﬁﬂom rdnig€ of a ratio

outl et of each sanple container (340-1, . . ., 340-n)

of 4tdeasbhlect ed t hrough a switching val ve (350) to the
Sar‘rEI fhé %)81%{09% s&ﬁé" g%dro e(nfggﬁ ag%agﬁ[xggﬂfoy3 aa!c@ordmgt t8 Claim 1,

hydrogenat i on appar at us ordlng (
chdch@enizell, inchariacinaprises dt leasttdmtsamplecmmm@re(34®) @atdiniag the lig-

uid SRR P STHPBBARESp PUBIS A BT YIS Gh 00 ipfparated from

| a S a ttbNOsedfibh of th
the\?%&pv&lh?zzo\f )aﬂg rl}% %ctf%gg%mg%lh d@)%ﬁhg Hfzegté) @24@ tThrhgs of the

flow glatr sitwited buwken Hedicod enawi @ﬁ%mﬁaﬁmm& eetmn)elemt (208), and
wherelfr)l)the re%grrvg)lrQEOi) contains only the solvent of the sample to be hydrogenated.

3. The laboratory scale hydrogenation apparatus (100; 200, 300) according to
Claim 1, characterized in that it comprises a hydrogen source (126; 226) generating in-
situ the gaseous hydrogen.

4. The laboratory scale hydrogenation apparatus (100; 200, 300) according to
Claim 3, characterized in that the hydrogen source (126; 226) is formed by at least one

asymetric pressure electrolytical cell.
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Claim8, characterized in that it conprises a

heati ng/ cool i ng neans (130; 230) inserted between the
woniosab7966 t he col l ecting el ement (108; 208) apdr/HIIE005/000046

inlet of the hydrogenation reactor ( 110; 210, 310-1,

..., 310-m, wherein the heating/cooling nmeans (130;

230) is electrically connect €4~ with the controlling

el ectronics ( 116; 216). 10. The | aboratory scale

hydr ogenati on apparatus (100; 200, 300) according to

G aignthe GBaaRY achieetdrooenh@dén bpgaritat &1 00; I8, 300) WeBrding to
nmeasur ed al ong the f|OM/Eath fromthe feed punp (102;

Claipp), ahoradierized s that Ereanfickiggiof ghaulmidrogenatiqrpreaptpp 1§05 249, 310-1,
enati on
proceigo?gnxﬁaémul%ﬁa?gﬁ@ﬁgEMWﬁgﬁgﬁBg%%gggresent in a
SO| \69ﬁEhe Gbafaasy %chléelﬁgldrﬂgetnbatbn (apparb)lyas l’(BG(D])Sa@:for@né GtedClalm 2,

(102; 202) at | east g nt of . a sanp
chwafeé@%m bat %t§0§‘ui’;5‘1§?~°1 a@lur badweemtion rG?FtO‘iSr@ 60 é , 310-

m)legWhpa% Ronddclel i%t(g't}}’eeﬁo@ I'i‘tthx‘atl i tﬁesvﬁ?éﬁmr%evﬁlge ?608 having a

rogenated 1s su led into the fl ow pat (i1
nnﬂhW&ﬁtmmnuhnnaﬂéﬁwaémém1nhE$Q@ﬁpk®fsupply|ng position
hydrogen is fed into the flow t hr a . .
pack: Shgslefatiuisgae fhsBoecs3uit ahyaslh R freawting do fflaim 2
ch@deRh by ot tHabh &t &hﬁ}wey%d 15PNy Of |s§mbl@dcdn|iﬁ'11§7éig fmo 1 , 340-n),
hydr ogenati on re actor 210, 310- rﬁ

whettiie the gutle 9 cadtsdmiple can@ét,etf i(3A40-bF --t. rﬁé“)%n)olw cgatlwt%through a

hy. e position; (v) the
SW&%%E%U? g%“@ﬁ%ﬂ$egc 5 ﬂec{%?ﬁ%{ﬁﬁtained in a given
pregsune l&l&ﬁ@t@ryb}!cd’[é&h@&rdgfenﬁxomr SFALHTES Gld]OUQ’O'On GO(D»neitdco(dmg to
1 12; 212) inserted into the flow ath ter
Clih?’d]f O@Qﬁaggqr&qdﬂé t]afgtlbicoppg}s%oa cgmi@ canigR &ng electromcs (116; 216)

Ox f e
whﬁ rsg%grrl]egc;(e%dz) tr}]@(%%ﬁget{p%gﬁ?ﬁ%ee ilg%%nﬂ%&ﬁh@ wifh the valve (120; 220),

thelﬁess)lrekasljusuhg eoit €l ;212 p]ddhqéqedmommaz,l %)20 1 14
214 ted t d of the fl
a0 06, C°§§t8fyeo?f{'/%$é§§§g’§8‘?%tﬁ9ﬁ BB 00 3o cording 1

Clihn8, Phdact s od 36 HER iZ&@npriset Baieatikpgc SoNRB | edn® (D); 230) inserted
hydrogenated is supplied into the flow path in given

betpeen thedpaitletid, thq’h@llchbg) ﬁ’@ﬁ&ny( 19827 @) 1apd rt}éﬁglél}?épif &W hydrogenation
rea &)?EFI%)S 236 C?fdj ng tﬂ Oq\ delz]r%x]p tﬁg %Egtﬁgt_rﬁolhﬁgqnéaﬂs t(h?d 230) is

succeSS|Ve perlo erent s
eleatipglly @shnagied wvivd thy cormgdiigl dectgaisrai@@1bn periods are

separately collected The | aboratory scale .
hyd#%gglflfai/% ewtwoseélgs*@ewaﬁlﬂbamr@%ﬁiﬂ%%ﬁociﬁ%q)a?&cordmg fo
c1aﬁ r %ﬁéﬂra'cfér&m;n BACHMe SRAPInRePEIRE mcas ¥ LRAE AL 88w phth from
fferent hydrogenation reactors
the feed pump (102; 202) to the pressure-adjusting unit (112; 212) is at most 10 cm’.
11. A laboratory scale hydrogenation process for hydrogenating a sample being
present in a solvent, characterized in that
(i) by means of a feed pump (102; 202) at least the solvent of a sample to be hydrogen-
ated is supplied, as a base solution, into a flow path;
(ii) a given amount of the sample to be hydrogenated is supplied into the flow path;

(iii) on a section located after the sample supplying position hydrogen is fed into the flow

path through a back-pressure valve (120; 220);
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(310-1, ..., 310-m. 15. The |l aboratory scale
hydr ogenati on process according to Caim1l, charac
wo esosae™3é n t hat the sanple to be hydrogenat edPCEHU2005/000046

supplied together with the solvent. 16. The | aboratory
scal e hydrogenati on process according to Claim 11,
charac terized in that in a4kction of the flow path
precedi ng the hydrogenation reactor ( 110; 210, 310-1,

., 310-m the tenperature of the dissolved sanple

(i) $n eR3iERACE Of h REtaBieths AidsbRdd taRpRIialdd ®rdfshtd drogenation re-
reaction. 17. The |aboratory scal e hydrogenation
actor 6Ll 218ceti-di ng }18-m@ ahighlis inseHad ate e segben iof thehflew path lo-

LRSS LB TE Bl e, [l ow path comether it

(v) the Presyogt oflheaftion is maintained in a given pressure range by means of a
pressure-adjusting unit (112; 212) inserted into the flow path after the hydrogenation re-
actor (110; 210, 310-1, ..., 310-m);

(vi) a hydrogenate formed within the hydrogenation reactor (110; 210, 310-1, ..., 310-m)
is collected in a product receptacle (114; 214) connected to the end of the flow path.

12. The laboratory scale hydrogenation process-according to Claim 11, charac-
terized in that the sample to be hydrogenated is supplied into the flow path in given peri-
ods.

13. The laboratory scale hydrogenation process according to Claim 12, charac-
terized in that within successive periods different samples are supplied and the hydrogen-
ates generated in periods are separately collected.

14. The laboratory scale hydrogenation process according to Claim 12, charac-
terized in that each sample period is hydrogenated in different hydrogenation reactors
(310-1, ..., 310-m).

15. The laboratory scale hydrogenation process according to Claim 11, charac-
terized in that the sample to be hydrogenated is supplied together with the solvent.

16. The laboratory scale hydrogenation process according to Claim 11, charac-
terized in that in a section of the flow path preceding the hydrogenation reactor (110;
210, 310-1, ..., 310-m) the temperature of the dissolved sample is changed to the pre-
scribed temperature of the reaction.

17. The laboratory scale hydrogenation process according to Claim 11, charac-

terized in that the total inner volume of the flow path together with the volume of the hy-

drogenation reactor (110; 210) is at most 10 cm’.



