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Flow lines are_provided so that the required products nmay be taken out from
t he fraction-&%ﬁgﬁé.ﬁém%_kb feed into optional reaction flasks RF1,
RF2s RF3. Many flow passage opening, closing 5 el ectromagneti c val ves and
sensors PS10 are provided as shown in the flow lines. The reaction m xture

I s adapted to be fyin en fro her of the reaction
flasks RF1, RF2, d§2j>_99 EE%%e pu%ithhdﬁ%peraT|g<fB} ~¢H=CRC the
obtained liquid gathered y the fraction collector FC//an be fed to either
of ®he reaction flasks 2 RF2, RF3. The tenperatur &EoHEBdl unit 17 is of
construction shown Iﬂ F g E&ﬂFcold te er ure nedia_are nade to circul ate
10 into the reactio g &@ #%%ket typ%°§§ﬂ7§h§%PH adj usting
flasks PH through flow g nes shown in the shown tip end signs 5 ) through 12
so gs to control the tents at tenperature within the rangé f -400C

t hrough 900C. The reaction flask RF3 of the oil bath type effects the
control operation with the use of a heater froma roomtenperature to about
2000C. The cold nedia are being circulated into reflux condensers of the

respect i vehe dboveldestiibed rdaBéctive Syrithesis prodeBurdidvhadid inlkNétdp shdvirigin 1Aé aoRy tebdribéitFigd N

shaen 18,randrasgshovinlin @syeithesisgrocadiire diia @ormatihg prograrh biFiy. 06 aneindalld il a stBEsho@sih the gbdve qui d
i S sidescidhed Big3 3, cBUE nsadebydhe carsetitianiot the syatizasis progedurp deldli0 be stdire, fetotded erathé retaining | ask

f| ow Imearssompededba tinppy ane eb dnoWhenyisyrithesis progedure (Fbgeanbappiokimate todipaegisteradisyrittesis

- et c Progedyse pegraw i the registered synibesisipfacesuregrogramisicelled Wihasyrttiesisprenadure datamanie yi ng
oper ap 8o [eglagethe difisrentanit operation pypserkirerwiih Garrsetien, pi/and R unitjogeration proesdrel ndceasayy for
wa? e Hejdgsedlocsiion iginsedpriand the §’t°é'd° H?‘PB?’““P%@’%?E 'wgplacer' W H{j‘h 8‘15’@?‘8@ |amther By

this & f?;%ﬁf"’?g% ?‘f‘d aratl on.i s o éan
dr awi g&m ré" 2 ﬁ, S i Bt g
gggs ste) otrﬁnb"ﬂte abdib'4 'b I‘-‘:f Y3 o;%% Iar m&%%a 9:”1 9 gc:eisl

ra
c ngl/ @bu %6’9@!5 %Mﬁhe("éﬂn‘iteéi 'rﬁﬂe"%f ﬂg dgrantii §&Bt|%a :fﬁhé ough
PS2¥! ilktiont bifd pfoglainebnat tl'(e'éﬁﬁ@bréﬁ&de&fre Prgheni i& fFoﬁ1 tﬁb?ret&i'ﬁhé RSwilhthe syrthbs

S145 pidecddud prograh béify siofediin i THe uhifoperativh pREEALTe ndhSEreadIRA tHelsphiebiaiSi5caaRe ﬁf@@éﬁl ng,
cl osi ngjasdd et thexmapgetied unit opeatiangrocedutes HErMAE repIAINY Means Withies LBl opfafion@Rsdate®@ing N
accor gared dheunit bperation procadures ¢ogplestinarcaidanes with the bperationulet debwiththe syrittesi§pdbedre t he
25  c o] Theglearpmaanetic raiveswitclr st sa piiel tha synthesisprecessivgranparetas (1)ys soq.entiatyegersted as
to ef Reeds drivep ypughas KO imteriasaaan AT inipriace ayvhseiorfin paserdanceyithdife unibengfatiop procedureat er i al

into a r o8 gytonaated syninegis gagtrolling pragigm 5'ﬂ 1§ﬁ@%§l‘h°ﬁg‘“ﬁ's RY penepiug Manf t er
the s s 'Pf%%'f‘g ?‘@thl ve flesgribed sy p&l??‘!!ffﬁ operate the.sy W@’°d§§'t‘,9| bed
| p’B Efég%? }"SE’@QI&'F‘ ghowa in Figy 6
Qk../ ﬂﬁ i s's PrOQrAT AN Re BXe; o
e G e 7 F?g%‘“ mﬁﬁ §4Z° r.oﬂ?fy&s%?”e
s 5

rérﬁ‘s
COMPOFRuR ro'bl’a rﬁ e%Qech%n thé sﬁfh@éfé‘ﬁr&c peratlon
| NELIt inBiGdes AWoperafion P&l RG bf tHakeadtiof, )é&fo@rﬁﬁﬁoﬁ tnﬁé fhfo™ Hﬁtﬁnahf?n ¥YBkiohd
for exoHipk eet tirhéby the é\/nhéslslbﬁ)cﬁﬂaf‘afidi'dg Aclan prrﬁtlon %thﬁm tha akdlyee Gﬂfﬁﬁ&a pldiAgTE "
namel yime kdirethesebiinecofthe syithesisprocadint prayehnts an dptibnkHirA8, 'an oéndtiorsof BhaRgiag the dahdioREIUT €
s hows ofttiee peijfyingtinmiinlo dsef coaditioniisyrttre drayay) soBs foletievye-aétingiopezation Ao, Thé illastrated
cheni intefrupt pragram isienly ar exarhrle ilustration, mmd isinot feetridtesiad thé deseribbdbopératiofhen, t he
opd&? at i Giendigielw thefime getling obthe akeve Qﬁqc eaction; esncantmtipreinputs; Sety the synthesist tesedure st
step PQIRM l!h *t*eer"t oneralion priqpedurg atf F‘d*r'? rpahﬂe time pfdie synhesis mi9cesing pobran:.

sub- p?”dg'r % ° aﬁ 19 % 3 W’%&FFW%:P’H@%W&&; i on

f h Se,

gf fe , c gﬁ'}s éHaP ked?pe '%i?lﬁ'tg §'f°§’e'fﬁd P’I‘F"'F'H’Bgmngat Sqiting oRARiN:

descrl e IOn Sa) on to l'e n HGUK e
n@w»%%l e i Qroeco%é&s c%ﬁmaas meé QB&to% HRL 9&. f a’

appr oxd dpd oberdtibn dimi ré L
regi S&f@fe@éhdudﬂnﬂ?@eln\fé&igﬁted)ﬁﬁgﬁ s ls 4MA5TRA to BSco l@tedé{'iﬂr unﬁB&ﬁt@f*h Rey 6}&6 ure

For exanpl % an operation of feeding the materi al he gi ven amobunt to the
first reaction flask RFlI of the reaction flask 40 unrt 12 fromthe liquid
storing container RS1 of the sanple supply unit 11 is registered in the
- "unit operation nanme" of "RS1 - RF1". The "unit operation procedure” to be
inputted at first is a procedure for jpputting, .setting the conditions of
the synthesis registered under the register nane of the "START - 1" to be
normal |y described |ater. The above described unit operation procedure is
adapted to optionally | oad under the "unit operation nane” with the use of
- the retalnlng means, W th the storlng operatlon belng effected under the

o Y b1 . . o o o o



50 continues till the input of the ation nane" of the final step
|s conpleted. If the inputted " unltEBygﬁgf&pﬁ nanme" i s not regl stered, the

"uni t oper @i r8Bottihg BRihe donditioRP4t e r’i fme %%Lptm fe%gtjﬂid bofHitid ur sgl

SO as 1 Quyhihdiis plofddurk brolyrEim béire théd thcebing Sarts hs'of th %ﬁﬁgﬁ kgpcﬁ ohon
IS cont i yhdf for exBinplB fthelc mb@%&ve baui\I,Jdgéam%e%Lé.reﬂo Bédifer condition

| nput t ecbonditiohd, operation nane"” is printed in order as shown in Fig.
Then, st he mindagh Q€ ndt Béscibad fn FRYP ¢4, @Te'c@nﬂplﬂiﬁ@ﬁ&ﬂr\éﬁt@of th rdaBiidh i FRb& a%hﬁlcsllp By the
title ofautohgtic afidiytislorthé RadiérNiGadist o tobihheMaiotdn plocessiity bpbrafdn bthééoripldfibn RNt & O
as to cahgresiich s lhat siitkdni@enpt pidg@mIybtiddeRéed tqtheeRdiep Mayieérpled. The synt hesi s
procedur e. ps tbgreastiomprobessing opdnatiorsil eat i tiche $1the dysthbsis ppedin® poainy thérélis & aiBeWhére the
descr i beeactiancentines gven if thereadtion i$ gompletetiniealily, andiifthe réibtion is ndt reallytcomgletén the athet Haad,

ri ght 7oc gheugin arpeonvenignne @kcompleting the seafion pro¢easingcas ifehe Redaraw Inj suchBedsbep witen aif higerator

r es pect |°€‘% W%‘El'b?‘b Gﬁ?f'ﬁ%@"ﬁﬁ'@s r“@gP%Pt'@r“éﬂl bg epmplated hy: the bpve dascribedhiey opgation (Whem the

nipgs gongtion at niglat or e Bleéﬁsmoeprme@gmwm@n
rra e -by d%%? 'Pa" HﬁWP %“ﬁhﬁlme"r%myfheﬁ |°B‘H““H&?F§’°°€WH' pniyggment _
No 4
pleti
N

: o

heni | nto cri i0 to cel ud egzr nues
3:3?34;;& e e Bﬁﬁﬁ?@ B e
synt he5| S proce ures ae ng printed on |t (Table 1) 5

‘i’he reachon

0

formwt

Progr am nafyermékid of thé pediddPhéltalv@aferial is inputted in advance. If the peak of the raw matersid QHrin&EtS
No 1 2 i nphtve bedA fedidceth byosd3eldrimof S a result of the analysis, the reaction processing operation is stopped.
1 10 2)(ViHen theBemfrigna biNné\a@imaleRaTlis thel simibihrough e compatison with Bi& prievickd ahdlyaie K
manual 3 QOBsiitGhe Badtignpidtedsing dpdfatidlsdtoppett N- NaOH 12m are added dropwi se with
st ring 9).TBe sizp of the geak ofthef prdduc isrinpuited int agivance. If B8 Ghak 4f the produetiis confirhedrighane béaeC,
stirring ofseghed hy$R% opnere asihe analysisTedulb thereackionys stoppedt es. 7 15 5 THF is
renov¥d at 400C, 8 6 Washing
with Ac CEt en the synthes|s proceeslng is executed in accordance with the sygthg_sg pg_o_ged_y@ p103 7
AcCEt 3G 3:%'3 %r‘gfg‘“é’ﬁh‘“? A

di

Ao et o e
stirri n : Sk ﬁ"? spmess' [o} ' ed'd
dri edso ng :--:‘:Tl stisd controll Wigu au mzt
After r%mm rol : o firaal Qpkrdtion e 1R F. 161 19
(76-3% fﬁ%rﬁhﬁ P ﬁnnﬁ&WsﬁﬁlH&the above described "synthesis procedure program”
22, 23, A%illde déstived I‘iere?r)afteﬂ#h EidWh hé?@naQWG Qe "t operation procedure” is composed of oNunit of operation
oper at i @rocedureldd sampl®P & ad ordBpecific Alactior AGK 6 the @éhctibn flask LB frombne specificdiquid $idring

- STR-35 Oldontairir of tHeEahple subply wioktl1 71" "sollbrilin onefdbdcific reactioftiask iEEdoled™or the liokas dicribedtkre-

- STA - OinaBdye. In the present invention, the subrouttine prbffrdm is R@de in hdvance&bout &fipfoximateXohll types f unit F1
- STH Qqpergion pgcedures3p be enumeratpd hergiriafter 89 BS to@ive therfh 2unit fgfiation ridliBdS fot Storindtbm-in the

RF2 1 Aetaipiggmeans3y- 15 RF2 - PH16 PH ADJ - 17 PH - RF2

18 RS2 - AF3 40 19 RF3 - PH 20 PH - AF2 21 RF2 - X - RF3 22
ALARM 23 \WASH 24 PS WASH 25 SRl - SF -DR 26 RF1 -

SF 27 SF - SR 45 28 SR -SF- DR 29 RF2 - SF
30\JSF - F3 - F2 31 RF2 - SF 32 SF DRAIN 33 RF3 - SF 34 SF

DRAI N 35 F1 -STR ON 36 RF1 DRY 37 F1 -STR- OF 38 F2 - STR -

ON 29 RF2 DRY

50
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50 40 F2 - STR- OF 41 F3 - 42 RF3 DRY 43 F3 - STR - OF
44 FINI SH 45 END 55 E%ﬁ%&gﬁ@b5§7 Bl (Chem cal Formula 11 5

g- COIH  The donfeft8 61$H8 unitoperation procedures ahdtheiredit Sgfekalibn h@mes” are shown in Table 3 given hereinafter.
NH2  The concrete operation contents are given later. NH - Cat 1.8g(12mV) :

2. 1g(12mV) 2.60(76.3% tvi (1)

(2) 15 T agﬁgvg descri bed respective synthesis procedures are nade in a
step show ng In ?he above described Fig. 20 13, and as shown in a

synt hesign Pt O688Ea€18R1 @ correcting programof Fig. 14, are nmade in a step
shown in t gve described Fi gopdBatEan Qg%e@ﬂgsby the correction of the
synt hesis procedlure data to be stored, recorded on the retaini ng neans
conposedR®I -a KFDppy and »aeagedthdm RSIydishgeeatifdeddinel pndowaits :
appgfoximate to the registerefloi}owedsby k¥ansfepetrgr tptogREN.i s nade, the
regi st erRSIl synR®2si s proceduré& progranRB3 cal 'ed RFEh a synthesis procedure
data name so as to replace the different unit operation procedure with

CORr ect i Rpk orRBAd a unit opefation prB88&dure”"necBE3ary for 2z the desired

locgtion is inserted and the grder of the unit operation procedures is
repl aced®SBy~s&®h correction, "another B$At hes's pRBLedure nmany be made with

better i Ci . The program for driyiLag, contr ing the synthesis
processﬁ%%idbggggtus is storeg]in t he ﬁggainiﬁg ngghs as the aut omat ed

synt hesigggontgpsl i ng program.shown inRgbg. 132 W gpathe use of a synthesis
preeedure program made in a step shown in the above~described Fig. 13 or
Fig. 1l4.pd¥en gpparticular target conpggRd i sesyngpgsi zed in accordance so
with the synthesis procedure program first an automated synthesis

cantrol IRS® PrRERamis inputted into tRg3conputerrREBU so as to input the
"synthesi s procedure data nane" of the synthesis procedure programin
ac®rdarRe3 wtRF3he instructi 6ns of thBSBrogr &m sBFBhat the synthesis
procedure programis read fromthe retaining neans with the synthesis
[N(xxxhn%sgrndﬁ%h1being stored in it. R8& unit opBF&ei on procedure nane is
read fromthe synthesis procedure programso as to read the respective unit
opegg at i r'o res fromthe"retaini nBSfeans™w t RE€he unit operation

pr ocedur. ei 5 stored. The unit opgratiop pr dure is coupled in
actef da ixigﬁkfhe operationhorder segS ith Fhe ggﬁfhesis procedur e

progr amRs'@e_ tromagnetic yal ve sw #EE and,so /P gf the synthesis
processi ng apparatus (I) is sequentially operated and is driven through an
VO nterdge, g AlD interface and so Rﬁsi n aecorﬂg?ge with the unit
operation procedure. The automated synthesis controlling programshown in
Fig. 15 set so that the synthesis processing apparatus nmay be driven in
accordance with the above described synthesis procedure programis to
operate the synthesis processing 4o apparatus as set in the synthesis
prd%edure program The automated synthesis controlling programshown in
Fi.g. 16 shows a nodified enbodi nent of an automated synthesis controlling
pragram where an interrupt programcan be exe- Q< cuted by the manual key
operation of the conputer during the execution of the synthesis procedure
prqgram The automated synthetic controlling programshown in Fig. 16 makes
it possible to interrupt the various types of interrupt prograns during the
execution of the synthesis procedure program as shown. The interrupting
operation 45 includes an operation of changing the setting of the
reaction, concentration time, into an optional time, by key operations from
thé&set tinme by the synthesis procedure program an operation of changing
the analysis starting and conpleting time fromthe set tinme of the

synt hesi s procedure programto an optional tine, an operation of changing
the conditions of the purifying tine into a set conditions by the program

so,as to effect re-setting operation, and so on. The illustrated interrupt
programis only an exanple illustration, and is not restricted to the
descri bed operation. 60 Concretely, the tine setting of the above

descri bed reaction, concentration inputs, sets the synthesis procedure
programwi th the unit operation procedure of the "START-1" at the making
time of the synthesis procedure program Wen the programis executed so as
to effect the actual synthesis processing, there is a case where the
reaction, concentration time is obliged to be reduced or extended by the
condition of the reaction, concentratypen. In this case, the



time set in programat first by the |IB'}<§¥' operation is changed,
shortened or extended so that the sE?p:y"ng operation 56 may be effected

again., The interruption of the above described analysis start and
conpl eti on sanples one portion of the reaction liquid for an optional tine
by the key operation during the reaction to nmeasure using the HPLC so that
t he progressiig ition of the,reactio y be, in i gated. The anal ysis
i s adapt edsﬁ%gb'é onpleted at this tine Bﬁ%t by th\é&%'y operation. 12
EP 0 510 48{sPL. Thwyre-setting of the corghigdions at e purifying tine is
adapted to re-set the conditions of the purifying set by the synthesis
procedure pgegrampzfore the synihesis prgggessi ng stgwd.s, the conditions of
the purifying by the key operation when, for exanple, the conditions have
been jPudgedR$® beRERSired to be bther corRB&ions' i nR®RXardance with the
reaction conditions. 5 Al though it is not described in Fig. 16, the
conpl eti on Toagment—of-—ttre-TeactTonmrTseffectedt wutomatical--y-15y"t he
autiomati ¢ anal ysis_of the rfacti on liguid so as t.gnstﬁgg the reaction

t

proceégsi ng RRtratRBh oyTPRRLcBRAPRE 8F PuUHBREREL, r &8cFFBRSBETERY:
such an interrupt programlong a ﬁ%gﬁgﬁséoa& O{ﬁtinsfzﬁgiér?%’e e RC-1)

interrupted. As the reactiOn processrng operatl §sé Tme 1n
synthesis pgRsedu® pFogiegn there is ggicase wherewthe reget Lop conti pues
even if the reaction is conpleted in reality, and if the reaction is hot
real |  conpries e- oyri he ctg®r hand, 10Rrgihere (s anw«i nconvegi enge of
conpleting the reaction processing as in the program In such a case, when
an oper at orRR&nN- VBRL " t IRR4 eact i on colR®2. ong, the“reacti B8 ead be )
cogpl eted by the above described key operation. Wen the reaction
processi ng RperatRBh 1s BRI ected in aREnl esd cond”i Wwon aRCnight or the so,
the r&action rocessi ng operation can be stopped aytomatically_in :
accor dance R h'tIT'r“ézj uddg'ént by the &ftomat dd operation BF rhd conpl &tion
0
[

j udgment K> f e, a descri bed ctign, ang the steap_can nove,to
t he next st%%’. SR'H] Tﬁgﬁgorrpl etion jl{fgg‘rrent of the abovgédes ri bed )

reactjon i a L y jddge wh r the reaGtion cgptinges further
by th_!’éo analstﬁé)c %@Jﬁts%éthe reacti gi}l ‘i und, or the reg?:ti 0?1 stopssto
move-t o t herpoext 2P Foxg exanpl e, thgedol | qwi ng whree mpghadg are

provi ded as a judgnent neans. 1) The size of the peak of the raw materi al
I'S 1 NPUL t €0 = BethVeteh kD o= ot of == o $10— DTk O = o 1O~ F B B =B =B = A =5 GOHH4=2d t 0 20
have #een reduced by 90 % or nore as a resul't of the analysis, the reaction
processi ng RPperatRB2 i s Thepgelatiyn \WreREhd g ammansiperted itw &F2.he raw
material is the same through the conparison with the previous analysis
result, thRFkactBHh processihg operation is stopped. 3) The & of the
peak of th odugt  is inputted in adva | f the peak of the _product is
confi fmed t aveken reached by 90% o%&ore as the anal ysis ult, the
reaction |§us£ o_ppﬁ;l3 25 As degcribed above, when the synthesi gy ocessing

i s\ekecuted 1’n accordance with the synthesis procedure pro- gram it is
fundament alggfhal ggye synthesis processingfpparatus 4 is contrggdil.ed, driven
in acgordance with the automated synthesis controlling programshown in
Fig. 15. |rre¢dhe- pe hesi zi ng of conpounds* where el ements diffirrgd to
predict (the reaction tinme is difficult to predict correct or the like) are
many, synt hest-s--pf-oeesst+rg--catr-be--eff-ect-et-f-easonabl---36--wm-t-rbBet-t-er
efficiency when the synthesis processing apparatus | is driven and

contr®l | ed HFEG the usé srmHe frosnfRddisyeharged o HRLG N FagEayPRMm

whi ch can be interrupteq with the nual operation shown in Fig. 16. The
"unit operation procedFEFORALS AR unit for constituting the above
descri bed "synthesis procedure program’ will be described hereinafter. As
shovvnssher ei nabove, the "unit operation procedure" is conposed of one unit
of operation procedure of "sanple is fed to one specific reaction flask of
the reaction flask unit 12 fromone specific liquid storing 35 container
of the sanmple supply unit 11," "solution in one specific reaction flask is
cool ed" or the like as described here- inabove. In the present invention,
the subroutine programis nade in advance about approximately 150 types of
unit operation procedures to be enunerated hereinafter so as to give them
"unit operation nanmes" for storing themin the retaining neans. 40 45 50
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55 13 EP 0 510 487 Bl . The COE?E%H§4§;B{ he unit operation procedures
and their "unit operation nanes" are shown In Table 3 given hereinafter.
The concret,e operaton contents are given later. (Table 3) Unit Operation

Nanes Operation Contents RS1 - RF1 A reagent in
RS1 is quantified in 10m wunits 10 fol |l owed by
transferring 1t 10 RFL. RSIT-"RS2™--~—-—=7=7==7==~ or—=""""T"""RSI~""""" RF2.
RS1s - RF3 RSL . - RF3. 15 RS2 - RF1

: RE] - BUBB . BubbliRd in RFI. ; n .
RF2. RS2 - - RS2 " RF3. 20 RS3 - RF1

" 5?? RUBB RF1. RS3 - RF2 ) RS3 "

RF2. 25 RES3 - BB “u .RS3 " RF3. R4 - RF1
noT RS4 " RFL. RS4 - RF2 " RS4 " RF2.
30 Y} RS4r -REUBB " RS4 n RF3. RS5 - RF1

" RS5 n RF1. S5 RS5 - RF2 ' " RS5 "
RFZ, 40 45 -56-56-<drmetl0-510=- 484~ Bl= RSB~ = RF e mc ool RS5

n RF3. 5 RS6 - RF1 RS6 " RF1. RS6 - RF2

" '~ REOOL m1RFON10 RFoolimg start of RF1 RS6 " RF3
RR1 - RF1 _ Total amount of a reagent in RRL is transported 15 to RF1.
(Dropwi se &@QL ivt i Fe case EPoRERg)coppletiqpriof RRR RFL.

RC - 2 20 - FR1 RR3 " \ RF1. ( RC - 3 R4 -

RF2. ( coon - 2 RoF 2 25 Cooling completion of RF2

- e e
* RFl1 - RC - 1 First cooling reaction in RF1l
RFl1 - RC ~ 2 Second cooling reaction in RF1
30 RF1 - RC -~ 3 Third cooling reaction in RF1l
N\ RF1 - RH - 1 First heating reaction in RF1l (Room
reaction when the temperature setting
* is RT) |
RF1 - RH -~ 2 Second heating reaction in RF1 (Room
40 reaction when the temperatuie setting
O _ is RT)
% RF1 - RH - 3 Third heating reaction in RF1l (Room

reaction when the temperature setting
is RT)
G0 = e e e e e s o o o e s 20n e e €0 O D e e P o S S B S e e S

RF2 -« RC - 1 First cooling reaction in RF2

55
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RR6 - RF2 " RR6 RF2. RC - 3 . ) RR7 - RF2"
RR7 " RF3.  ( Bposogegt o Cocs . s

RF3. , ( , " RC - 2 ) RRO.- RF3 " RRO RF3. (

RC - 3 35 RF1 - RR2 The solution in RF1 is transported to RF2. RF1 - RF3
RF3. 40 RF2 - RF1 " RF2 RF1. RF2 -

RE3 REg - RC - 2 , Second cooling reagpgoang RFRFl

RF3 RF1. RE3
RF2. 50 WEE - RC - 3 sanpégiFgoﬁ?g ng repastion 48 RB2c to carry out

chromato gr. y. EP 0 8 RF B

Bubbl i ng i ¥ BB 15pn Botst ﬁﬁgé?ﬂguéﬁagﬁlfmsﬁﬁskm (ReEm

R LR LR R R PP P PR LTy el -
1 - N Coollng start of ﬁggeff§kre feacE#on Whe&o Pe_g gﬁhpfétlon of
RF1 X0 cocL - ON setROhingsskeyt of RF2 COOL - -

Cool i ng conpl etion of RF2

- A RF2 - RH - 2 Second heating reaction in RF25 (Robm RC - 1
First_cooling reaction in RF1 RF1 - RC - 2 Second cooling reaction in
rRF1 3 RFL - RC - 3  ThemperatursgreeatipnnwhenREbeREEmpeREture

First heating reaction in RFl (Roomreaction when the tenperature setting
35 is RT) RF1 - RH - 2 SegehbingaisnBTheaction in .RF1 (Roon140

reaction when the tenperature settlng is RT) RF1 - RH - Third heating
reacts on | REE 1 B&om A5 reatRi® IR ﬁiPHerFéﬁﬁéP&t éPeREGtt(Pﬁ’@“! s RT)
90 - ---- - LT tempers ture reac tion when the @F 1
First cooling reaction in RFoSBBejgture reaction when the emperature
v setting is RT)
25 ‘ :
RF3 - REA - 1 First reaction in RF3
30 RF3 - REA - 2 Second reéction in RF3
% RF3 - REA - 3  Third reaction in RF3
35 .
RF1 - CONC1 First concentration in RF1
RF1l - CONC2 Second concentration in RF1l
40 RF1 - CONC3 Third concentration in RF1
(U RF2 - CONC1 First concentration in RF1l
RF2 - CONC2 Second concentration in RF2
45 -
RF2 - CONC3 Third concentration in RF2
RF3 - CONC1 First concentration in RF3
50 RF3 - CONC2 Second concentration in RF3
RF3 - CONC3 Third concentration in RF3
55
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EP O 510 487 B1 RF2 - RC - 2 ?%%3%&489%1‘”9 reaction in RF2 RF2 - RC - 3
Third cooling reaction in RF2 RFZ - - First heating reaction in RF2
(Room, 10 | tenperature reaction when the tenperature
setting is RT) RF2 - RH - 2 Second heating reaction in RF2 (Room 15
tenperature reaction when the tenperature setting is RT) RF2 - RH -3

Third healTTig reaction 1n RPZ (Room tenperat ure reaction when the

t egper at Al o _ : t ) 5 A" - -1
‘First r ealg: I on }I( n 32_ 90 T}ﬁ:f%a%%fq sﬁﬂ%%c&%d%r%ac% o%E&lrnadél%'RFB - REA
- 3 Third reaction in Rifried to transport upper layer liﬁ:id to RF2.
: 1 - CONCL
First cormEnts &t i0RF3N RFITHE IreadH TP mixtud®ee did REANdeniesdddamted) RF1 40

RF22 - CONC3 Third concentration in RF1 K> RF2 - CONC1 First
concentration in RF1 RF2 -dxd@dC:o trassport wppezheyeri biguid RPRES.RF2 -
CONC3 Third concentration in RF2 RF3 - CONC1 First concentration in

RF3 50 §E% = XondFl HR oRAOMRIeMisti im RR2; iseextragiedt,  Third
trati in RF3 55 17 P 0 510 487, B1L 5 REL - X : RF Th
eRtTon m xture in RE1 | ST Ao BEARAPPEL WP AAYREALATA S5ke 1 qui d

to RP2. - X - %rl?aacé' 1 4 s Is géﬁ.r ety 10 dried
to trans_;lgé% ui)sf)er%%yer 1 qui toﬂ%é’i%.rmlé%{r{% )%q‘ I@I?’l l§_ eI%r eact’i on
mxture in RF2 is extractqhriddto tr nsport upper laye@ifghid® o RE3POrt
upper layer liquid to RP1. RF2 - X - he reaction m xture in RP2 is

extract eRrF2r+ &l 4 RRY ans[Theé rexretidmyneixtdurpliih RF3RES eXxtrdidéted X - RPL
The reaction mxture in RP3 is extracted, dried to transport upper |ayer
I\guid to RP1. 25 RF3 -dndied Rp2trangpert axppembayextliguid tRFBFLs

extracted, dried to transport upper layer liquid to FR2.
25 RF3 -~ X - RF2 = The reaction mixture in RF3 is extracted,

dried to transport upper layer liguid to FR2.

80

k/ Fl - XL - F2 The reaction mixture in RF1 is extracted,
dried to transport lower layer liquid to RF2.
] Fl - XL, - F3 The reaction mixture in RF1l is extracted,
dried to transport lower layer liquid to FR3.
F2 - XL, - Fl The reaction mixture in RF2 is dried, dried
_40 to transport lower layer liquid to RF1.
\/ F2 - XL - F3 The reaction mixture in RF2 is extracted,
45 dried to transport lower layer liquid to RF3.
F3 - XL, ~ Fl1 The reaction mixture in RF3 is extracted,
dried to tiansport lower layer liquid to RF1l.
" F3 - XL - F2 The reaction mixture in RF3 is extracted,
556
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so FI - XL - P2 The reaction 1is extracted, dried to
transport lower layer liquid to Rme-*to%ﬁ“wB - XL - F3 The reaction
mxture in RF1 is extracted, dried to transport |ower layer liquid to PR3.
F2 - XL - P1 The reaction mixture in RF2 is dri ed, dried 40 to

N RE2 15 extracton. 45 - aifedh einspdi Jobds 1aye THEROR T BRer | ayer
liqued to Regy E3p-_4g2 Fl A sol-gﬁo"ne?r.?xt ke ﬁkxéﬂﬁfaéfécﬁ':%vals%e’a“troaﬁ ed,
dried to transport T over layer litquidto RF1. 50 XL

reaction mxture in RF3 is esgamgpioad, l%ei-BlayeEPlﬂqﬁ:ﬂ& t4£7aﬁ. dri ed to

transport lower layer liquid to RF2. 5 RFI .- L - RF2 A solution in
RF1 | s ext rae‘t-ed--wa-s-lfred--t-o--tﬂf-arﬁpor-{--l-ewer-r-ayef-+1--qtrr-d--t-o--RF-2- -----
CO ON
Sel ecti on oPEtnhe P PEgFABhTORER sk FRPra SFéE’M'ran‘iS
DE - CO OF Sel ectl on of r romat ogr aphy and reset a
det ector. RFl - %ﬁ:ﬁ% :Aglr%eft%cﬁg}l is transported to PH RF2 - PH
RF2 % oF PH gelection of the coﬁﬁffh Rdx dRzbmatograpfySghdlion
in PH IS transported to RFl. PH - RF2
RF2. 30 PH - RP3 reset a detector. ' . RF3. PH ADJ
PH adj ust nent 35 FRACT - RF1 Aliquid is transported fromfraction tube
40 t 0 RF1T=FRACT—-RF2 - RFE2-=+FRACT -
RF3 20 \ RE3. .45 FRACT - M A liquid
is transpor®BH Trigh fracti oft SHSEENGLY B@i FFaE’ia%?P%teg to PH.
; RF2 - PH n 2 w
o | RE
2 RF3 -~ PH | ® RF3 "
PH - RF1 A solution in PH is transported to RF1.
PH - RF2 " » RF2.
o PH - RF3 " " RF3.
—/
o PH ADJ PH adjustment
FRACT - RF1l A liquid is transported from fraction tube
40 to RF1. '
(y/ FRACT - RF2 » RF2.
FRACT - RF3 . " RF3.
45
FRACT - RFM A liquid is transported from fraction tube

to desired flask

50 94 e ermacosoomaorcs s oo e e - — - -
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EP 0 510 487 Bl RF1 - SR3 | =l | in RF1 is transported to SR3. 5
rro ARSI B

RF2 - SR3 RF3 10

------ T M e e e e eeeeeeeeeeeeeiecieeecieescs-ececneenenae------ RF1 - SF

A solution in RFl is transported to SF RF2 - SF RF2 RF3
- SF RF3 20 SF DRAI' N A solution in SF is

wasted. Sk1--3R3 DR A sadoldtion MnSRFY 9t kizanppbi-eddt BoSERaNd wast ed.
255 SRO- SF - DR A solutionin SROis transported to SF and wasted. 30

SR3 DRAI \RF2 - SR3 SR3' SR2 DR&E2\ " SR2 35 SR -
SRO A solution in SF is transported to SRO SF - SRl A
sol uti on PR3 SE $R3t ransported t'o SR1. RF3 "

40 'SF - F1 - F2

A sBlutionTn SF1s transported by halt to RFI, RFZT25 ""SF-"FI"- R3 A
sol ution g4y SE 4@ transporg nal f. 2 aF24 A
sol ution ifﬁnl SF é|s transport%]lé%/‘:'l?g1 r{lﬁt %ﬁ%?ﬁgﬁﬁggrgggzso EEEP 0 510 487
Bl.5, RFPF- gF RF3 Arpol ution in «SF is transported to
RF1,, SF - RF2 A solution in SF is transported to RF2. SF
- RF3 RF3 - SF A solution in SFRE3 transported"to RF3. 10
RF1 - SR2
A sol utiomr=tTmRE-TS tTamsportetto-SRE - t6~~~—~~RP2-~=~SR2~ =~~~
it RF2 RF3 - SR2 . . ! RF3
20 SF DRAIN A solution in SF is wasted. 20 RF1 DRY
[R){:é' ng Ofsﬂzl-'- §¥°- & A solution in SR1 is tra_nspor%:ezd 1:205 SF V&SHDRY
Washi ng of XT1, M2, RRI wastdd,  VAashing 30 liquid renains in RFL,
RPZés RF3.
SRC - SF -~ DR A solution in SRO is transported to SF and
wasted.
20 SR3 DRAIN " SR3 "
U SR2 DRAIN . SR2 "
% SR - SRO A solution in SF is transported to SRO.
SF -~ SRl A solution in SF is transported to SR1.
40 T o - CTTTTTTTTTTEE T
o SF - F1 - F2 A solution in SF is transported by half to
% SF - F1 - R3 A solution in SF is transported by half to
RF1l, RF3.
SF - F2 - F3 A solution in SF is transported by
50
half to RF2, RF3.
55



36 START -

. EP-0510487 B1
1 First subroutine program of reaction three tines,
concentration three times. START - 2 Transportation fromthe
flask is also 40 included in the above described program

45 WS -

RF1 Solvent for washing use is transported to RF1 through
PS1. s\ - Hp2. RrF3 A 3Y1u¥ibor @ \@Sw&m&g&ﬂe&awwﬁﬁed to 50
RF2 t hrough PS1. 55 21 EP 0 510 487 B1 W5 - RF3 Sol vent for

washing usgri s RF@nsported @O splution in SF is tranBE%r&EBO%?hRﬁg#h -
Stirring oSFRRIR®Barts. 10 Bl solifRon G SF is transportedemdsRFR2 - STR -

ON "stirring of RF2 starts. 15 - F2 - STR - OF ends. F3 -
STR - ON =S8tirrrirng-of--RFS-starts~-F3-~-SHR~~-CF-======< Saimiateiatateieet —emds. 20
A - LC ON Swtch on the analytical HPLC 25

of f PURY RFl = SR2 A [eact PoRohutii@ne it RERs iiss t&eﬂweﬁ t® §824pLC. 35

ANAL ], r,eaction mxture in R s sanpled tq analyze wth HPLC
after dI|UFF3n gﬁ&Lz reactE%# m xture in RF2 is sanpled to 40
anal yze w HPL fter d||ut|0n“ ANAL 3 A regction mxture in RF3
i's sanpledh?3 sxd analf;g with HPLC after dilution.
.......................................... MATU. .
Al'l owed to stand for five mnutes. 50 ALARM I nput-wait with
al arm ri ngRE@, DRAVEsS next 5Brx3dng oEPRFIR10 487 Bl
o RF2 DRY " RF2.
2 RF3 DRY v RF3.
MR WASH Washing of MT1, MT2, RR1 - RR9. Washing
30 ‘
W liquid remains in RF1l, RF2, RF3.
i START -~ 1 First subroutine program of reaction

three times, concentration three times.

START - 2 Transportation from the flask is also
40
_ included in the above described program.
N e
4 WS - RF1 Solvent fdr washing use is transported to

RF1 through PS1.

o WS - RF2 Solvent for washing use is transported to

RF2 through PS1.

&5
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with F1 KEY 5 FI NI SH final picture plane WASH
DELETE - washi ng pict urEPBFA?\%”ﬁETE ~ subroutine
erasur.e 10,15 Excl usi ve extraction subroutines are enunerated in Tabl e
4 given hereinafter. (Table 4) Unit Operation Names

OQperatio nt s. 20 ESF - ,SRO . A solution is
transpor t'5 T SF to SREBEJent for washingnusg ig; 5RansPPFERLpEPt ed from

SF 40 SRI ESEP - SRO nd for five mnutes, |ower layer is
transported to SRO ESEP -Rig%%‘}& %Itﬁq'dv\ed to stand for five mnutes,

| oner |ayer-ds transparied .0 SRU_28 e ESE_-_DI___Fl___ A
solution in SRis transported to RF1 through a drying tube. ESF - DT - F2
A sol uti &1 i-0 SR i-5 OGN ansSyitmdng JAFRFihsekegisa drying tube. ESF - DT - F3
A sBlution in SFis transported to RF3 through a drying tube. 30

ESF - F1Fl1 - STR -AQflution if SF is tramsgéeted to RF1. ESF - F2

A solution in SE is transported to RF1. ESF - F3 ~A solution in SF

i st panspgtt tedto ROY EFStizging of RF2\s&grtfron in RF1 is transported to
SF. ;535 _ - - SF . A solution in RF2 is transported to
SF. EF3 -mSF STR %:5:26\ solution in RF3 isef‘%ghsported to SF. EXSLCT

A\ sol ventpd or gpd LAGN On e Guag o R¥3agdabeansported to REL, RF2, RES.
40 EWSSLCT A sol ution tor washing are quantified and
transpor 73 4+ GTRFL OBF2, RF3. ESF- RUBB ends. Bubbling in SF. K)

ESRr - SF A solution in SR is transported to SF. ESRO - SF

A sol uti er4-r-SRO—~a---arsported~Sk==45c—c—ccmncaaac S e A
solution in SRis wasted. ESRI SR ' A solution in SRl is transported
t e 8F, afd A& O ESRO DRwitch on thesapaivthcah MPESis transported to SF
and,wast ed. g& EXT .- START Nu ﬁr of extraction operation
times is“tal &Fed. In the extraction oper- atPbh, it is arranged at the
head. EDL_SLCT A_drying_tube is set. EDI_RST A drying tube

is reset. 55 23 EP 0 510 487 Bl The program contents of each of the
above deggrybed unit operat reRcRiencHikear¥i Lh §R3IESHhLeAi Lerpigafter in
detspi | . Al the specifications of the respective el ectromgnetic valves are
dig@layed as switches Sl1, HB1@Q and so on for operating all the

el ectronmagnetic valves. [RS1 - RF1J Reagents of RSl are quantified in a

gi ven anoontttOrt-rnthepresent--erbodrrenty-ant-ate=-t+ersporiee-o-4-0 RF1.
The titles_of the synthesis unit operations to be perforned are displ ayed

on % he CR¥ALFhe switches #1¥8aciionsmixtyye incRE} cls samplesh $9r a gi ven
time period so as to star

with an air cgrrp][ ](cassi ng p H%Eg’FtSrfa'ﬂgﬁgfi%ﬁ{:: ?g?%% %’}(E‘éé l U:Fi g\r,lm ?ih;r;:s:l?ill: I
116 . . i A
det.pot or P ifhe phot osenshr PoBCosPAcRERFAze) f R, cd b ey ¢d 0t hat

“thé required amount (1 OThnd®yk8 iehPHPEENALE€SP Qi Y ®¥idn has been
quantified so as to output the signal. The output signal is received to

turs of f ANAB3swWi t ches S118, BBattishopikinerée rimsyEs tid isampifed o MI1 from
the RS1. Thereafter, the switch S61 is turned on so as to

g analyze with HPLC after dilution.
MATU Allowed to stand for five minutes..
50 s M N
ALARM input-wait with alarm ringing, moves next

55



transport the quantified reagent fr
110 are on for the required tine pe
which remains on the flow line,

reagents,

to RFI.

LR s e

The swi tches 867, 86,
to conpletely transport the
to RF1 by the pressure reducing

punp. The switches 8110, 67, 86, 55, 61 are turned off so as to turn off

al |
ei t her
storifng cont
-RF3", "R82-
"RS5- RF1",

%tqf:‘éﬁ

the el ectromagnetic valve&
of the reaction flasks¥

RS1 - RS6
"RS2- RF2"

" WS RPBLETE RSS- RhdashidpGpidthre plang RF2",

t operations for transporti

hr‘%éﬂth 1 om
g RGN

unit 11,
"R83- RF2",
" RS6- RF3"

ng to

the reagent of the liquid
"R81 .- RF2",
" RS4-
are

"R81
RF3",

omtted |n description asthe unit operation procedure of t he abovedescri bed

"R81 -RF1" iBELEPESane in opesubhrautine tdradureswi t ches,
volum8tric tubes are different fromtheir correspondences.
anount-of-tie-reagent -1t the R4 trarspor-ted-to-the-RF+- The

-RF1] All

20

phot osensors,

[ RRL

titles of the synthesis unit operation to be perforned are displayed on the
The switches S118, 53, 43,85 are on for the required time period so as

to stgrt tﬁ&m&v

trans-

phot osensor P812 After the transportqmmnn)start si gnal

Gk

ron s

oo VoS B oY

e

|§f" \gln?i]ieren?ﬁrrj ng this period,

1S ¢con |rned with a

Rl pRbesll i

t he

has been confirned,

the swi tches
"sol ution whidh

Uit Operationt Narfis |

UTl IUI LIIC T PCII’UU, d.ll

tlhe line with ?gﬂ$ﬁﬁmﬁégbn the rpdurlnn

l. IIL

punp is

transported t
confirmed by
transportatiqgn
akg /turned of
of the unit d
" RR6-RF2",
t he reagent ifn
11 to the res
operation of
t he syitches,

2], The sol
th ynt hesi 4
Swi tches S84,
SO as to star
35 wigh the
transportatig
phot osensor H
conpl etion si
as to turn offf
uni t Bperatign
trans- portif
12\_t he abovd
in operation
bei ngdi ff er g

is charged intoEBRERHPLC tcA@dmpyméﬁstﬁﬁénlato graphy. The titles

synt heses uni
switch S21 i 4
rotary val ve
the i tches
pulled by th
into the | oo

!

()tﬁﬁ ﬁﬁl The
t heesphekpsensda

f toEFlgﬁ d On S

urn off
perESEP oPR! " RRZ

" RR?-E|§F3bT FR8- F“Jnoruuon RS- iFadspoftédito RF1AhEWA & diying wubé.|

ct | on HO'L%(
th@sﬁbBVé*desc

plEsFopensor s
ut i trang
uni eratid
6&SF1B% 03,
t tere-$F anspor
se _Lhe pres
n start and cd
PS1EF3 28R ert he
gnédxsuhhe SWit

%&EEPQF eIec

g tERE- BéBRIt i or
t despy | gred "RF

-ntE%rontthe cd

0

t @gRISRIi Ons t
%SPQB the o

S3 EXP- ﬁP@Tturr

requi red anou
OofEDT BECT nj ect

t he sol ution
runs 59ut )
receives the

The—phot osensor

SO A% RB'P r epei

] i operation of the piston unf
B ohyitf bl o0 OPST 2 P

Asplion jsansperted fone 8HBISBRi on of the sol uti
IA sbiitlbn is tréisbéied bR SE®IBRI r mat i on of the

1Rl el B B b 8,

Aliqwed to stapgﬁgr fmmutes lowgRlayaRiE Hansoortashin WZ €
é%&bﬁﬁy%?@ﬂh%%? toOEth tﬂ%ugﬁcr | ﬁ,ggppl y 3

on as the

1Ajsplkign inf3R js trapgppried tq %F3t"l't@’9§ aﬁ'ﬁ'"il Woperat i
A'solutidh InfSFiswahspbitedtdo RAICi 1 correspondences

f the RF2. The titl{
A o ARt Pen. 'C o ayed on CRY

f@'"@?'“sflmaﬁpe"ﬂg@ﬁ'@r the required tine
AgbiltoR inGF1 isi@nspéitetito PN fromthe RIF1 to {

%%F,ﬁ[oﬁ%ﬂ#gfsr}g sg Bro %}Jrl ng this period, f{

ion are confirnmed by
é@ﬂ'f@ﬂmﬁﬁ@rﬁ'&@wm@ﬁ@sﬁ ansportation start

AlREFentiSt4xtrabiidn ard quanititiSPand Fahspottddho RFE RF2) RRS:
WA gl s D RSB 5P . 5
Bphblingdn$F. t he f| asks of the reaction flas
lA-sGtﬁBnmiSRﬂshﬁnsS&EEtdS’E 40 operation are t

R 2olutiolin'sRo lsn % es and the photosens
ences. %

rrespon ] A reaction m xture

@ sbiction MISRY isfkkpéited toiFsdall aysted. on t he CRT.

i -t itch the i
O| BBl o SoB Biphtrtl i efgetaS ! C0 1
Bemirof expetion epeeatiqniises i calswlatech o thepeapligaonst
Ationgtjs areanged akheiRpd, i nt r oduce the solutio

Adfying @beisgetval ve. The phot osensor PS5 de

DN i S

43, 85

Ttions

arroumt of

D unit

174

bn Wi th
[ RFI
ps  of
The
peri od
he RF2
he

t he
and the
I of f so
b ot her
F2" for
K uni t
he sane
DI S
of SR3
pf t he
The
Nj ection
pd on,
P IS
h of SR3
ects

il it

he solution and the conputer

gone si gnal

The switch S21 is on for the given tinme period so

as to switch the RV2 to an INJECTION fromthe LOAD for starting the HPLC.

The anal og output of the detector is converted into 50 digital

out put so as

to successively display the chromatogram on the CRT The purification is
ef fected by a peak division nethod. The detection nethod of the peak is

calculated with the size of the sl ope.
effect a collecting operation at the fraction collector.
di vision conpletion tine, the switch S24sis tuned off so as to switch the
outflow liquid to the waste |ine.
the tube of the fraction collector,
the preparation of the next peak division.

- (S03, 55 SO4) can be used To change t he developrng solvents can be

Y T e "

o

Then, the switch S34 is turned on

by one stroke portion,

M 1 NN PN M -, =

The switch S27 is turned on to
At the peak split

to keep

transported as
Two types of devel opi ng sol vents



EP 0 510 487 Bl initial p05|t|on ﬂiﬁ Wtches 8 are turned off with
the switches S3, 16 being turned o 1 RUBBL Air is bubbled to the

RF1 t o efrde@fdgramtcomitéridd eachdPhb Elﬂvé)&@ornﬁéd' A Sperafibordcl Jrﬁaﬁi %sﬁ Yok J?yﬁ
uni t GReEN. Al hegRcificatioRSof BRIrésPéciR@GledtfofhagHefidih I@éé% disPla 84,
67, ga,perauﬁg)aangadmﬂﬁggﬁeﬂemegl ven tine period. Air is taken in fro

out si de (st {RFIIFR of ##51 5r8 QuaRiiiBHialgi Sr%iHmoﬂﬁ v m
sol ait itorFiof t he aRélgliteto ef f ect they%urt;bl I ng opgralfFlpsgrr‘ttle %@%&%gﬁﬁansgﬁ% 84,

67, 86, Thbitlewthé synthests ok Speralidne tolbaiperionnieehd displafied oiRihe CRIBIRS switcties 811848585, and

" PH- BUBE' 16xire tuted ot forar divery timeryzesitel sogs & stalrthies tahdpentatioreal G ischitioh bfalksRSA Nlihtah gir PH

f | ask cemrsessing pumpio the qepniifing tubieiMT. Swdlches18116,146 are tuoted btto tyethe alinemiedsing binep.

oper athsmthe fiquidjguel Qﬁm OHMMEG&I’ PSarcietects e Miid levab tifoflowsithakithe fequiredharbauhtg tomibei ng
chalig éfbfh? Rt?sa"fteﬁ so mpm the signalc e oulpie kignais escaivet! toddin offibe RF |
10 Td o the RE1- Thereatter. theyswileh 6 isftesnedion seasdo

di s pI etel t E 8E1. @W""h 7¢fi8110 fre pyfor *t‘?féq pd time periogso
per\_p ’(5 I}i‘e éaﬂ” ' rST‘?'?‘Frﬂ"" fow '8 R@ ’b‘ﬂi BrpsstYe reucnoPHeP. Rhe

nsCf(Q ns[: ithter of J T 3Wl 10ml the r

corpl esmrscn{*' g .tjuﬁm Gt Sa(sﬂ : ?ﬂ%?ﬁ%ﬁ""q o be
per f oIRFeChRBS-RFAY] ﬁﬁlﬂ# REHIRR1 @nsEEﬁFe .‘&éfrs ed
of f SGe@ﬁpﬁbﬁs&fsﬁﬂob*iﬁnoﬁﬂ&ieﬂd%fiﬁ@ﬁfo?éde&ﬂbedqﬁ@ HF"I"' lgthélﬁt%iﬁ eﬂﬂorp ith %wﬁ:ﬂ& i ng
st art phdostrsers Rbidrmaetic tibe ik differht frontIhéir cordtorBeREsat i on of the uni't operation of
t heocool i [RR1-EEHMNI ehountof b réafient infha RRT istri@porle@iothe RFE. - OFF" are the sane in
oper at i ofe tities of thvei syrithesil anitabeation thds peroined arleBigplayadionttiaCRITVIh. elRRes I3¢18)18p, 43, 85

di f f eAw@en for the eequired timd netidasa as kelart the transpantation bRA1 frbiRiie RA1.Rring thi} pefibd; th irarst

cbm i %@F‘@aﬁ‘ﬁﬂi @ Hhejsalution fscconfised; with @tphotpyensor PEI2. After thip trarspartition staft sighed hasyleéhesi S

=§

it pwitches §6Z. Bpet‘?erﬁ ﬁefertaﬁremm# Reriod apthe sqlgioraptiich ramsiss onthellingwith a

ar 55 c G fhg r tht' o ﬂ"swﬂet?nﬂt@'eﬁwOwﬁé@uﬂgt-egonﬂmw 100
bei ng ‘:;f ﬁ:;{ °§I °’f?§?h°§f"fsf’9rtaﬁ’§ WW‘?’H’?‘%‘F‘ wiehat FUA. SSW?eHS-t{ﬁe set
conpl 4%) g‘gpélai %_ﬁ% svm t ches
S109, gﬁﬂ%a gqq,:g. Qﬂﬁ% s{&? wn t i on.
They, pﬁﬁiﬁﬁﬁiﬁér!ﬁtu&t@l %eg de o eeé ¢’ ' rmed
Wit h thbeam.abnérawﬁm tgr

op&rat i onRef- RFd]mhe[seNfbhmlr]ansp rtéafr&ﬁﬁhhlnﬁﬂto%#b' 0“ ' S car ti ed OUt even

dur i Ng tThetittas oflthezsymigesio air ipbriatidhs to bb Perfoiiriel ard ARpIaed &ﬂcﬁtorhe%m.;ﬁ&stsw%at 3¢ ggecond
cool i Pij92 axeré ariorithe rédoisedina p@ibd o8 to'sRirttheiansportation e thel Sdlllior FRATtRE RFA o thORF2

ef P& cwithite ush of thetirgssre tsdicing gumpeliging this périod, tttiedrahtipdrtation stdfteand EmbletidnF tBe sofifiéh
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anount. The extracted liquid 1s dehydrated and is transported to t

During this period, the transportation of the solution is confirned by the
phot osensor PS19. The switches S115, 134, 136, 78, 93, 30 73, 92, 141 are
turned off. The switches S130, 131, 10, 135 are on for the required tine
period so as to transport the extraction nother liquor of the SROto the
SFwith the use of the reducing punp. The switches S130, 131, 135 are turned
K> off and thereafter, the switches S115, 134, 137 are on for the
requrred tlne perlod so as to transport the extractlon nDther Ilquor to t he

o ~AaA A



the reducing punp fromthe SF toROtﬁ,&%QP svmtches S115, 134, 138, 110
are turned off. 40 [ ESEP- S usi ve extraction unit operation.
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operation. The extraction sol vents are selected, quantified and are gui ded
to the reaction flask. The set extraction solvents (RS, RS2, RS3, R$4,
RS5, RS6) are selected to quantify the set anountfor transporting 25 the
extraction solvent to the set reaction flasks (RFlI, RF2, RF3).
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Wumy\mwsﬂ" NWMIMbaﬁm&laaQnde&BHa 110, 135 are on for the requr red
t i Me  perih thel secondambibdimént, asishpwrd in Tdbles, tRe@dyhthésiproddduleldata dmfe (brograrfi nankd) §ynihbsized\f t er
t he sW-cabbleszyBh3-0;phdrigialanytl-Qlanirika&showvie this etemichldarnedl2 i the "AA-CEN4S Thd syhtR&isprbl 5,
1345 t&inres are@equentially effdcted, in dvecordapcpwith dhe unit aperajipa procaliure (subrsutine) shawamsTable 6, i d1e
sol ut iPtepederes shawn igfable. Thedletdiled pperationdesciption isomitied besduse Fleopesation entests 113t 134,
137, onerligh Reqsruses shevn in Tabixg argviggcrined boreinabeMey e extracti on unit operation. The
titles of the extraction operations are displayed on the CRT, and the
nunber of e extraction f erations are counted. 66 [ EDT SLCT]
Exdf usi ve M&M&w tion. Dehydrating tubes are set. An
switching operation is effected to the lines of the specified dehydrating
tuges. O the nunber of the dehydrating operations ef fected |s cal cul at ed
so as to repRatedl yturn on, off the sw EoN S14 hﬁ HC
nexg newde x@ FHg- ¢l trs RHISHEL st o efloSp as ecY the Swi ﬁ&hr ng
operation to the.line. [EDT RSNH, Bt uswga;oextractrlsh-umt @herati on. The
| ines of the dehydrating tubes are returned to the initial posi- 34 EP O
510 487 Bl tiidenssmMThe | i n®g6of Se dehydrating tubes to be used at the
present tine 2039 cal cul ated s{as to turn on and off the switch S145 by the
nurfber thereof for tching the lines of the hydratr n tubes to the
initial posﬁms@ thﬁm p-r-oced Ht he above
enumer at ed &8t ent e crl herelﬂﬂhbove hems.yil- t SI S procedure
programis nade through |nputt| ng of the "unit operation naires" of these
unigt procedure procedures 5 I n accordance with theigpp&43%ti on sequence. In
a case where the synthesis processing apparatus (1) i<spperated with an
aut omat ed synthesis controlling programshown in Fig. 16 with the insertion
of the above described interruption program being all owed when the
synthesis of the particular target conpound is effected in accordance with
the synthesis proce- dure program the operation of the synthesis
processi ng apparatus can be instructed with nanual key operations in the
optional |ocations of the operation contents of the above descri bed
respective unit operation procedures. gg0 In a case where the noving
start of the solution cannot be confirned by the photosensor within the
required tine period when reagent is transported to the reaction flask from
the liquid storing container of the sanple supply unit in,




for exanple, the "RR1L -RF1", the i i can not be displayed on the
CRTwith the key operations. In thewﬁﬁﬁgﬁl", cold nedia are circul ated

into the jacket. Wiile the inner solution of the reaction flask is stirred
by stirring of the stirrer, the switch is turned off by the key operation
so t hat th? stirr%gg reaction can be conpleted. is The synt hesi s
processi ng "6?)’(3. StPén in the above described first enbodiment will be

descrg bed h j e n the.fiJsst, enbodi nent, in accordance with the

synt hesi s pref' fqamb SGons t he above described Table 1, the

synt hesi s ggocessi ngodRPak3bHe (/) is controlled by the ?{;Q%u%&nbh@ld%nit
oper ati on procedure %g'u%m%rﬁrre) shown in Table 2 so as T0 synthesize

N (car bobeﬂzylgﬁyﬁt&ahe&ybﬁl dondgd +3loen in a chemcal formga 1 as
descri?bed here- Tnabove. The operation of the synthesis processing

apparat us goup(8y,t he4dgesaMjeder disdolp@dalinoICHOL3t ent s ofmahi@l?x  unit
operation procedure shown in the Table 2 in the nunerical order, and is
degcri bed here(penlg, Lsugakyintd RF1.’ St(49t @n,76g(SmBacti on conditions are
sequgnti ally inputted in accordance with the picture plane of the CRT in
accor'dance withstaddedi tooper.ati on procedure of the "START-1". Nanely,
reaction tinme, reaction tenperatures, concen- tration tine, nanes and
amount s of 3t heEtdhdgich: 3 ( FRMpACECL 3enlOmd] uds, addads of col dmsS«t & be used
for purification and so on are inputted. 25 At a second step, 1 .8g

(1 2mg | N- NaOH ¥Ride( stianyring undexn @l caoding wpematione first reaction
flask RFI. At a third step, No. 2 through No.. 6 of the unit operation
procedur es? ar HOBRuEAr BE PIRMY ¥ DMEF; dPmINa 8 pdded.cxt ernal st¥rrer 31 of the
first reacfion f%_as RFI of the "FI-STR-ON' i s erated so to start the
stTTring of thSciFFiNg, QREFAGOn yder, §P0lNg &% redia ar® circul at ed
into#®he jacket 30 of the first reaction flask RFl with the "COOL-i -ON' so
as to start the cooling operation. The above described solution within the
first reaction flask RF1 is cooled, stirred at OC 30 by the stirring and
cooling operations. CBzZ-Cl 2.1g(12mV)/ THF 20m and N-NaCH 12m are dri pped
to thg above > described first reaction flask RFl. for fifteen m nutes
fromthe liquid storing containers RRL, RR5 in accordance with the
opésation procedureof the "RRL-RFI". Afterthedroppi ngoperation, the cooling
of the first reactionflask RF1 is stopped by the "COOL-1 -OF" and the
stirring of the RF1 is stopped with the "Fi -STR-OF". At a fourth step, the
unit seperation procedure of the "RF1 -RC-1 iof No. 7 is effected so as to
effect the first cooling 35 reacting operation at the first reaction flask
RF1 and the cooling stirring operation at OCis continued for thirty

m nutes. Concretely, the cold nedia are circulated to the jacket of the
first reaction flask RFi and the solution within the first reaction flask
is stf¥rred by the rotation of the external stirrer so as to continue it for
thirty mnutes. At a fifth step, the unit operation procedure of the "FRI
-CONC1" of No. 8 is effected so as to effect the first concen- tration
operation of the solution in the RFlI so that the solvent THF is runs out at
40C. goncretely, the hot nmedia are 40 stirred by the rotation of the
external stirrer into the jacket of the first reaction flask RFi while the
hot nmedia are being circulated. In this condition, air is brought fromthe
output with the use of the reducing punp and the contents are concentrated
with the first reaction flask interiors being bubbling. K> At a
sixt#ostep, the unit operation procedures of the Na 9 through No. 13 are
effected, the stirring operation of the RFi is started in the "F1 -STR-ON',
reagent 10M of the liquid storing container RS2 irs transported to the RFi
in the 45 "RS2-RF1". Thereafter, the stirring operation of the RFI is
stopped in the "Fi-STR-OF", the RF1 is being bubbled in the "RFi -BUBB", the
solutfon of the RF1 in the 'RF1-L-RF2" is extracted, washed, the |ower
extracted liquid layer is trans- ported, and the washing operation is
effected twice with AcOEt 30m . Ata seventh step, the unit operation
procedures of the No. 14 through No.. 17 are effected, the reagent AcOEt
(10mM) in the liquid storing container RS2 is transported to the reaction
flask RF2 three times in the "RS2-RF2", and the AcOEt 50 of the 30m is
added to the solution of the second reaction flask RF2. Then, the solution
of the second reaction flask RF2 is traggported to the PH adjusting flask
inthe "RF2-PH', is adjusted into the PH2 with NNHCL in the "PH ADJ" in the
PH adj usting flask, the PH adjusted solution in "PH RF2" is transported to
t he second reaction flask RF2 again. At an eighth step, the unit operating
procedures of the No. 18 through No. 21 are effected, the extraction

I 1 - I N N1 \ Y M 1 1 o, . - N ~eNS T Y T T



EP 0 510 487 Bl Concretely, the Eg g%hgg¥ 1 Xxture of the second reaction
flask RF2 is transferred to the % t §¥funnel SF wi.th the use of the
reducj ng punp. After standing in the separatory funnel SF for the required
time period, only the lower |layer is transported to the storing container
SRi so as to gransgort t he upper layer to the storing container SRO. The
extraction nbtVerminwt®®# of the storing container SR is transported to the

o quantt i CHRCRE-EpLrBRS, FRBPb A LHBAM r cact i on f1ask Rz and (s
transported @fr?$§%§§ﬁﬁﬁ?ﬁﬁF%3tfaﬂfh ﬂgtgdégg.use of the reduci ng punp,

whi | e bei ng e"second reactron flask The air is fed to the
SF with fhe,s'ﬁfrﬁﬁin%henaséueaaagiﬂgnaoﬁof;ahe? sihesksan gxyregting

op& ation with the bubbling. After standing The inner solution in the SF
after thg regeireing 88 poomotdempbeatawer fbgyer only is tLansported to the
SRi. The extracted liquid is passed a small anmount by a small anount

t h{ough eitheinetytiinatesct ed dehydrating tubes DTl through DI5 so as to
10, dehydrate the extracted liquid for transporting it to the third

reacti ondf | aBhd@E3coplingni At ANSHED (BRml)ctBtaddednnualByldehbvdd out so
as to obtain 2. 61 £6.3@a white crystals of the chemcal fornmula (2).
Concretely, aRg %g ¥Eetled |iquid is taken out fromthe RF2, is concentrated

it opet 81 i BrCHF G et 4 S9BSrdESLE Ehaihtng, a5 adf ATl oo as
eftoat the i TpEEeRa EnebRatkBR 8 Saeas", Tnc roxt Stop by the key
Wi ng The Hrlauky CAfet T TaNGY Regara) e 1o 200 AT T
Finnel 2o HELS B8 PR LD Siilagd, NRRNEY | B L 1 e e et O

reaction flaégeﬁﬁgfggrtggnagggaqd to the separatory funnel SF, the solution
transported to the separatory funnel are transported to the storing

cogy ai neg3 SRhMPN(1bALY) SEsSREded!, NeHRY, £&!rdmawvred rewsf erragl, 2% the SR in
the "SR1-SF-DR' is transported to the SF, is wasted. Simlarly, the
sondti on of apecsecond reaction flask is also processed.. In the "fF2-SF",
the solution of the second reaction flask RF2 is transported to the '
separ at 014 fNAKEH F.5mhd)t he a8HeB2wikSh, stheringutndert r 26spdRted to the
segaratory funnel SF is transported by half to the second reaction flask
RF2 and the ¢cboliingeaction flask RF3. In the "RF2-SF", the solution
transported to the second reaction flask RF2 is transported tg tgg
separ at o}y f uBREFTERg| At FeomSEepRArAtuTenfoZo| uti on trddzpbred3Po the 25
separatory SF is wasted. Simlarly, in the "RF3-SF", the solution
tr¥nsported t%iFﬁEYtﬂiPHtPéaction flask RF3 is transported to the

LoparSLofy HRRRk Pipmtd hB aShaEiot et | sesaecpd 1o (e
stirring of QE? bgst reaction flask RF1 starts and in the "fF1 DRY", the

; & ( : :
dryi ng of the ?f%st reaction flask RF1 is effected. Thereafter, in the

"Fl - STR- ", th8ewatbir 'u._ar%eef isheeparatelgasbtainklysisRF14i0s 44t opped.
Simlarly, in the "F2-STR-ON', the stirring of the second reaction flask
RF2 starts. washéd agaZnDitith ROERE2 is dried. 30 In the "F2-STR-OF", the
stirring of the RF2 is stopped. Simlarly, even in the third reaction
flésk, th8 sCHEL; ngtQml) his Redded arwhile being FBimged ON'42tnS5@he "RF3
DRY", the RF3 is dried, in the "F3-STR-OF", the drying of the RF3 is

st opped. | n whderFeopling,t khegeafter M-HEd f8mddedSan ended one. In the
second enbodi nent, as shown in Table 5, the synthesis procedure data nane
(p&ogran1nane) synt hesi zes N-car bobenzyl oxy) - D- phenyl al anyl - L- al ani ne as
shown in the chemcal fornmula 2 in the "AA-CON4". The synthesis pro- 36
cedures are sequentially effected, in accordance with the unit operation
procedure (subroutine) shown in Table 6, in a procedures shown in Table 3.
The detail ed operation description is omtted, because the operation
contents of the unit operation procedures shown in Table 6 are descri bed

her ei nabove. 40 (Chem cal Formula 2) CH C&xH CH3- CHCO2CH3
Et N < CONHCHCO2CH3 46

l~~~~~~~~ HO~t tf | 38 I NHZ : NH3
HO . WEDNH- Z CH ' $ 1.43g : 5nM 0. 76¢g
SmM (1 3) (4) -CH - CONHCHCOzNa - J) CH - CONHCHCO3H KOX

/ I HC I I NHZ CH3

NH-Z OH3 5

a ~ ~ -— 7~ O TN sy o\



36 EP O 510 487 Bl (Table 5) 5 Nanme AA- Con4 No.
Qper ati ons Epgagégﬁﬂe | nput reaction

condi tions, . | 10 2 (3), 1.43g(5mMV) is dissolved in
CHC13 manual (20m ), is put into RF1l. (4) 0.76g(5mV) is added to
it. 3 Et3N [O 59(5n1\/9/(]—|C13 10m ] is added. 2, 3, 4 20

while stirring uddided #f@;’-‘é‘peratlon 4 HOBt (O 8g(6mM)/DMVF 10m ] is

addeds | rrin erati er cooling. for 6 26
30 35 40 U 46950% ?Pd SPHAYALREY (HURRGL a7e HRSNEd \wBLr=85| ubl e
Car boi i m de (W5 79(5.5mM)/ CHC13, 10m ] is added. 10

7 Stirring unggorcégﬁ r{be’ftbrolﬁﬁé?’ym% nut es 8,9,10 8 Stirring at room

t t U d ,
0 NG (3080 e FHSts lafbesRbptabely) Shebined Sype TS ER AT | ayer

is separately obg;gﬁgigi ith watedb 17,18 washed, thereafter is dried. 11
i's cr

M NaHC03 (20m ) stirre 19,20,21,22 25 12 CHC13 is
seRayately obfai thesithg is compf@té&'er%iéﬁrcﬁél ri edmatfhal 13 DVF
(10OM ) is added, C13 is rem)ved 24,25 400C." 14 NKCH (7.5m) is
added with sti ”'s'&ﬂ.dﬁldﬁ{ i Galdeh Qﬁxﬁoﬁaﬂgthé&ea&iéﬁ' ng at room
tenperature for 33, 34, 35, 36
flask (RFl), is concentrated to obtain
2 white crystals 1.31g(74.3%) of (5).
22 Washing of all synthesis lines _ 58--86
)
25
30
N
35
40
45
50
85



40 ninety mnutes 16 Watgg g m) nd AcCEt (30m ) are added,
37,38,39 stirred. 45 17 The water ?ayer I'S separately obt ai ned, is 40, 41

vvashew AcCEt. 50 18 CHCL3 (40m ) is added, while being
stirred 42--50 under cooling, thereafter NNHCO (8m) is 55 38 EP 0 510

487 Bl added to acidity. 5 19 RF1 and the separatory funnel are washed
51--55 for the next operation. 10 20 The CHC13 | ayer separately

obtai ned runs 56,57 washed wi th Wiable6) K> : 21 Synthesizing is
conpl eted. Wien CHQIZ [staRBNUAl | 25| FPSTHONT] 85 g@@@nonuélfz(;? g?/()e rfeaz:tSl)on
flask (RE1), is congenty taLn whitel cr g . o] .
22 V\aghi nzg of all sypnt h%e'ﬂql I n g hﬂzm é 'aé --86 pP5 30 35 40 45 50
55 39 EP 0 510 4477 HIRRRFdr of 8 SLb-SR-0Mels9 5| COOL-1-OF
(Tdble 6) 1 START-1 10 |RF1-AE-1 FinSTﬁhGM-z |3:112 :rmmlomsl 4 R R(F]‘i: " 5
RR2- RF1 6 MATU..7 = - - COoOL- 1-

10 RF1-RG-1 11 qﬂFf‘ﬁi{ﬁ%ﬁ ® R%'?FéTR-O\‘T’_LgAT%- 1-ON 14 RS4- RF
15 \VMATU 16 F1- STR{d8 |F1-STROFCOIZ | CQPL-1-0A 8 16-[EDAL-AB3 1p
19 15F3- STRON 20| BYPoRTAON | o lnskAkaSTRY 6| Rleral-PUBB 23

wn

XL - q HLETE 27 DELETE 28
EEL)E('II_'EFZ 254 DEL %fEF%s%ﬁBB 3? %%%"Fﬁzoﬁfs 24 | RSS-RF2
RF2-CONC1 | 26 | DELETE 27 | DELETE
28 | DELETE 29 | DELETE 30 | F2-STR-ON
2 31 |cooL-2-ON | 32 |RRa-RF2 | 33 | cooL-2-OF
| 34 |F2-STR-OF | 35 |RF2-BUBB | 36 | RF2-RH-3
(U 37 |F2-STRON | 38 | RS2-RF2 39 | RS6-RF2
5 40 |F2-STROF | 41 |F2-L-F2 42 | COOL-2-ON
43 |F2-STR-ON | 44 | RS3-RF2 45 | RS9-RF2
46 | RR6-RF2 47 | cooL-2-OF | 48 | DELETE
49 |RF2-BUBB | 50 |RF2-BUBB | 51 | ws-RF1
s 52 |RF1-BUBB | 53 | RF1-SF 54 | SF-SR1
~ 56 [SR1-SF-DR | 56 | F2-STR-OF | 57 | F2-XL-F1
58 | ALARM 59 | WASH 60 | PS WASH
35 61 |RF1-BUBB | 62 |RF2-BUBB | 63 | RF3-BUBB
64 | RF1-SF 66 | SF-SR1 66 | SR1-SF-DR
67 | RF2-SF 68 | SF-F1-F2 69 | RF1-SF
o 70 | RF2-SF 71 | SF-F8-F2 72 | RF2-SF
73 | SFDRAIN 74 | RF3-SF 76 | SFDRAIN
U 76 |F1-STR-ON | 77 | RF1 DRY 78 | F1-STR-OF
79 | F2-STR-ON | 80 | RF2 DRY 81 | F2-STR-OF
5 82 [F3-STR-ON | 83 | RF3 DRY 84 | F3-STR-OF
85 | FINISH 86 | END
50 In a third embodiment, as shown in Table 7, the program name synthesizes 7-(m-methaxyl benzyl)-9-phenylpyrimid

(6, 1-b)(1,3)thiazine-6,8(7H)dion-1-oxide as shown in the chemical formula 3 with the "NAKA-1". The synthesis proce-
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31 COOL-2-ON 32 RR4-RF2 3 - 34 F2-STROF 35
- = TNt Tl

RF2- BUBB 36 RF2-RH-3 37 F2-ST RS2- RF2 39 RS6-RF2 25
40 F2- %-EBE &E sequerfiiéllé eEe%fe& IIF a%oordance V\ﬁlgthe gmwr% smn‘ﬂ?’rablg 3 lrﬁﬂ_ﬁr@lshown ﬁH‘able 7

RS3- RF2 RS9-RF2 46 RR6- RF2 48 DELETE 4

RF2- BUBB 50 RF2- BUBB 51 WS- RF1 30 52 RFI -BUBB 53 RFI-SF

54 SF-SR1 56 * SR1- SicHImicadb rJﬁmﬂJ&Rg 57 F2-XL-F1 58 ALARM 59
WASH 5 60 PS WASH 35 61 RF1-BUBB 62

RF2- BUBB 63 RF3-BUBB 64 RFI-SF 66 SF-SR1 66 SR1-SF-DR 67
RF2- SF 68 SF-Fl -F2 69 RFI-SF 70 RF2-SF 71 SF-F3-F2

72 RF2-SF 40 73 SF DRAIN 74 RF3-SF 76 SF DRAIN 76 Fi STR- ON
77 RF1 DRY 78 F1-STR-OF 79 Fg STR-ON 80 RF2 DRY

F2- STR- OF 45 Phg2 F3-STR-ON 83 _ REB DRY

F3-STR-OF 85 FINI SH 86 | iCEHCPRR r d enBeg

as shown in
N9 phenyl pyrimd
c emcal fornul a
0 487 Bl dures

Table 7. the program nane synt hes zs J7- ( mgg};ﬁo‘ Xyl pben
(64_3-b) (1, 3)thiazine-6,8(7Hd on ot - oxdde shown i
3 wWth the "NAKA-1". The s nt i § proce- 5 2['0 E

th

are sequentially effected, coréance w fzﬁ t he su nd& shown in Tabl e

8, in the order shown in Tabl e 7. (Chemcal Formula 3) 0 10

Ph | Ph Over Se (CF3CO z1 O

SON N. p- TsOH YN NR ~~~ 1_

~~~~~ 2o~~~~  Tduene 0d 15 3

120*C 20 (Table 7) Program Name NAKA- (fadgd)

Operatl ons Program®latne daKA-nes 25 1 I nput
tlonco g T[omns : e 3 (1

is put &t eﬁa—r-eacdt—i-oﬁ—f—l—a%!fﬁommons s“b%ﬂ{‘&& 3
Tol ue‘ﬁe (201 ¥ i|inputaenstien carpiions o T 13 4

The tol uene |sel YBi(tmmnof) Bt itb a teastibd flagk. oacet i ¢ anhydride (2.1 g, man@mgl) is

added. 4, 5 ? 5°,uenp@5ﬂigggbgd§m}e§om c acid (40ng) is added.] 5,4
manual 6  Refl LXI n 00C ‘over '

6--8 g  Tollugnd ™ v@wwmvdaﬂ%&%ﬂm&mgm@-sadded 45

9 35 8 pmncﬂmnictammmg)shaddnd is effected to cool V\h t imasdal r 11i ng.
10, 6 | Refluxing at 130°C overnight. 6-8
7 | Toluene is removed out under reduced pressure. 9
85 8 | The resulting residue is effected to cool with stirring. 10,11
9 | Separation using a separatory funnel is effected after addition of chloroform 12--17

(30ml) and water (20mi). After drying (Na2S04) of organic layers, solvent is
removed out under reduced pressure.

40 10 | The crude product is dissolved in chloroform (10mil) so as to effect a purification 18--25
operation with silica gel column chromatography (AcOEt-n-Hexane 1:4).
' \_ 11 | Washing of the apparatus 26-43

50
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9
chl orof orm

organic | ayers,
10 The crude product
purification

sol vent

Separation using a separat org
12--17 (30m and vva

kil

is renoved out under

effected after addition of

After drying (Na2SO4) of

reduced pressure.
is dissolved in chloroform (1Omi) so asto effect a
18--25 operation wi (Teblesd)| i ca gel

col um

40

chr omat ogr aphy

e P exene O I OT TTE SPa AT ol subrouti nes 5
s5- f o 3-0—4- S rBl—Fabtf—8 =S feEnof Subroutines
1 START-1 > | TRESTEY  [ 2 [BRBRRZ; ohR ORFATHONSY RF3 5

F3- STR- OF 6 A-LE RY-RF3 RH3S RE%S'J'R'OFB 6 A{ ACCQON 9 RF3- CONC1
RS- FE3 14 ro Rrk R Ee STBL@EBB%Q' hesboney, 171-2RF2RS?C,:-C]ISE:§ e
18% F2- STR-ON 19 efsrroy P ke Y2 BB D e 50 Do on

23 RF2-SR3 RSPRES 25 1DEEXRIREGF | 28 | RERBYBB 27 PS WASH
28: RF1-BUBB 29 1 PelRBF2 17 | Ré-carios- PYBBrZ8TR-0N -

3o, SR0 DRAIN 37 FFISHESIRE L | ST POY Rlagobie. (Foy 10 1 0Ry
41 RF3 DRY 22| DEIQQ O 2233 NRF2-SRYD 3024 |HPLG a fqurth enbodi ment, as
;h?wn i?hTab:g 9, It 85 BFUEQ?C%P Nagg: | WxsH hesi ’QﬁEPSWASH (1.3)-thizi 6

- (m et hoxyl benzyl ) ; 91 - > mi - , 3) -t hi zi ne-6,
8(7H) - di one as sho 2 1%}%@&%%%:}% a'I:'Fzﬁ%{B 3§l V\ﬁl'ﬁué%e "NAKA-3". The

syat hesis pro- cedu &Fe-SEequ %ﬂ-lFSyFZeff b 88 4 BF3-8A2 acqdor dance with the
subrouti nes of Tabl D .sRrb BRAINE] 84 DEre-sHaown| kg | SAPbRAIN: |36 (Chem cal
Fomula 41 Ph A
Rh 40 WriSP" | o8 |ggpman, | o | AF1ORY, s PCI
0 S r NyN% ;@szaﬂcd,u RF3DRY /Ny Mg FINISH 0- o

N & 3) EtN END 0 OR{t 9 4

RFt 5 46 50 65 42 . 0516487 B —(Fekt-e—9—

In a fourth embodiment, as shown in Table 9, the program name synthesizes 7-(m-methoxylbenzyl)-9-phenyl-2H-

30
i pyrimid (6, 1-b)(1,3)-thizine-6, 8(7H)-dione as shown in the chemical formula 4 with the "NAKA-3". The synthesis pro-
_cedures are sequentially effected, in accordance with the subroutines of Table 10, in the order shown in Table 7.

a5 hemical Formula 4
Ph 1) m-CPBA e §
{ }
0. s CHCy, stlht (o) 3
) 0 0
N N 2) aq. N3HCO, NYN
j O 3) E4N 0
/ n-——é ‘ a—-é 5
- —_—
50
85



Program Name NAKA-3 5 No. Qper ati ons
Subroutines 1) Input reaction condlEl'.E’log"%"wB1

12 4 (1 mol) is put into a reaction flask _

manual 10 8) Chl oroform (20m ) is added, with stirring under cooling.

2-4 4) Chl orof orm sol ution (Sm of nfEBReBA(196ng, 1.1 nmol) is added.
5-7 5) Stl rri ng at  room terrperatp,ggﬁ,n{mem\mgrs

8- 10 6) ope HCCR(30/ ) — The or ganiy
| ayers 4re EREOPS 111 or of or m sol ut i on ( S foroptings
Et 3N( 0. Q54 lnplsrimt@eebndquh stirring at roomtenperature. 8) Sol - 13- 22
\égng)s an e)r eapwRd) Rkt muuie&cﬁérﬁrd#l@eur\)ﬂrze;sure- manual

sil dyes, ar i.ssql ved | ).
24, 25192( %? Lg§i°'° s‘%q"ﬂ V&'@%’n’t“’é’gﬁﬁ(w‘{aﬁcont ai ners 24
26-30 1])4 ﬁ'ﬂorsfmfpluvn (GBiof )-CEPARBI@( 1itbtwol) jsaeienl ) i s added wi t sti sed

forthir ys)

_ gmﬁ@g{@o,ﬁiagpg,mgbmﬁbw&l 37 solution of the 9). K .. a-1b2)
Agleous

H an extraction operation is effected vvlth
ey 30 g poearoie Aaddhin &1 eI B, Rrhordoei et ki Re- 0 238) |
sol vent $ 7ar eChieoformediutivn (Smi)rofi EtsN(0.efi)ieatidmi vith siirringakt rodr3 Jempétaturd 8) Selqd uctze2
di ssol ved i phvestsew@rentayedaul ynderreducerpeessyea: i fi ed with silica gel col ym

chr omat ¢g. 45- 52 h n- Hexane 1: 4 through 1:2). 14) V\ashl ng| of
the app %t gee:duesarec[ssave\é d?\ﬁ%zﬁ) 24253 64
30 33040 185 | Washihg oipther reackion contdidePs 487 Bl (Tabl e 10) Order of Subr|outaeses 6

1 STAR[-1}) | DMF soluion 5::%@0 3mnol) i aEc?e‘dﬁH%ﬁQHfo‘hh‘ s ion |° - RF2
6  F2- $TR (olufion of d’zﬁ hgomrbpis g %ﬁﬁf’fﬂ%" 31370

10 AL . 14 F2- STR} COF
15 e e ot o e R ] B

50 AA icl gve removed out under redu prﬁur 1- STR- OF 28
RFI - CONC1®) | Gride progustsidiis sewdzsch'omztm {2omyi) are purifigdvith yilksa @pi Zolumn chrom@fpg- | RF45BRBB| 28

raphy (ACGEt-nigxpng 1:4 thraygh 18> pDRY 20 31

COOL- 1- O\4) | @@shingetdherapparatus 33 COOL- 1-OF 34 F1-STR-OF 35 |A- Lég.ggN
36 _RFl-RC 2 37— AtCToF 38— F—STR-ON—39—RS2—RF+—46—RS6—R-—
1-STR-OF 42 RF1-BUBB 25 43 RF1-X-RF2 44 RF2-CONC2 45

TR-ON 46 RS4- RF2 47 F2-STR-OF 48 RF2-BUBB
35
40
U
45
50
55



49 DE-CO ON

50 RF2-SR3 0 52
DE- CO OF 53 WASH 54 E@éﬂ)é@l’%f 55
RF1-BUBB , 56 RF2-BUBB 57 RF3-BUBB 58 RF1-SR2 59 SR2 DRAIN
60 RF2-SR3 61 SR3 DRAIN 62 RF3-SF 63 SF-F1-F2 35 64 RF1 -SF
65 RF2-SF 66 SF- SR 67 SR1{t@ble @R 68 W5-RF2 69 W5-RF3 70
RF2- SR2 71 S DRAMN m 73 SR2
DRAAIN 74 F1-STR- QN 75 D':1 e Eﬁm@' ~STR-COE /77 | F2- STR- ON 78
RF2 DRY K) 1 [START1 2 7pCOPR-NR; &F | F-BFOM3{ STR-ON 81 RF3
DRY 82 F3-STR-OF (88 |m84MiFSH | 5 |RRe3®F2 ENDe43F2-8TROFi [t h enbodi nent, as
shown in Table 11, th.fe DESULA0R Negrepa by Biihes| ges Rﬁi-ﬁh?’-i(N (et hyl sul f anoyl )
propyl thio]- imdazq(l,] 2- Eyrldaz ne as shbwn|in the chemcal formula 5
with the "AA- SER ES'|. 10THELGYRt hest's| R T@EMNr né"’ APELEJE 55|44 - EP 0 510 487
Bl sequential |y eff ¢ctsepRS2tRF2ac clot4lpracSTR/OR h| tifi¢ RE2BURBIL | nes of Table 12,
in the order shown ifngTEBLE.FA1. [( GERleRoN O 13| RrRArP CINLH2 KSH
CH2CHZS02C- -- |[C3Q CHzCH S ﬁ]—lj Cgmld\lz oC
70C_CH30N4 HSCH2CH2 QHES(® 20 | ALARM 2!5 eFcropeN' ¢43 € 11- 20
(TaBle 11) 25 22 | F1-STRrOFar |aza NafTECONG1 FEER-GS No.
Oper ati ons 25 | RR1-RF1 6 bropibi g BB I nput reaction
conditions 30 2 The kol ution |o 55%559 HS ﬁﬁ her 15m ] 2,3 1is
putted into the vesqet® |F@& stif# 330 |2 'ﬂ 93)g(30mm| )/ et her
15md] i s added 4, 15316} COG.- 150N pV82S =Rma=m=e|r cpesiiogoat-0BC] 4 Thirty
mnutes Stirring is |effpataRcE (X aLcon 38 | AP1-k@b 3P m nutes. 45 50 55
46
U 37 |A-LCOF 88 |F1-STR-ON | 39 | RS2-RF1
40 | RS6-RF1 41 | FI-STR-OF | 42 | RF1-BUBB
* 43 | RF1-X-RF2 44 | RF2-CONC2 | 45 | F2-STR-ON
46 | RS4-RF2 47 | F2-STR-OF | 48 | RF2-BUBB
49 |DE-COON | 50 | RF2-SR3 51 | HPLC
30 52 | DE-CO OF 53 | WASH 54 | PS WASH
(N 55 | RF1-BUBB 56 | RF2-BUBB 57 | RF3-BUBB
58 | RF1-SR2 59 | SR2 DRAIN 60 | RF2-SR3
o 61 | SR3DRAIN | 62 | RF3-SF 63 | SF-F1-F2
64 | RF1-SF 65 | RF2-SF 66 | SF-SR1
67 | SR1-SF-DR | 68 | WS-RF2 69 | WS-RF3
70 | RF2-SR2 71 | SR2 DRAIN 72 | RF8-SR2
40 73 |SR2DRAIN | 74 | F1-STR-ON 76 | RF1 DRY
. 76 | F1-STR-OF 77 | F2-STR-ON 78 | RF2 DRY
\/ 79 |F2-STR-OF | 80 | F3-STR-ON | 81 | RF3DRY
45 82 | F3-STR-OF | 83 | FINISH 84 | END
In a fifth embodiment, as shown in Table 11, the program names synthesizes 6-[3-(N-(methylsulfamoyl) propyithio]-
imidazo(1, 2-b)pyridazine as shown in the chemical formula 5§ with the "AA-SERIES". The synthesis procedures are
50
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EP O 510 487 B1 5 water (30m) is Fgﬁeﬁq | B,'stirring. 10,11,12 5 6
Organic | ayers are separated and wate gws 13 are extracted with

et hyl .acghahfun Hedidd) in adddrdance with tHe ibo@E i Rillie 95, 4ARd draer Sh6h i Takier1vashed wi th
water (30m ). ‘An drying operation I1s effected wth anhydrous sodi um

sulfate. 15 7 Organic |layers are concentrated. 14 8
Met hanol ( 10M deradisi gt a1 d hg psul f at e 15, 16,17, 20
[ 1. 08g(| 5mml )/ et hano are added, 18,19 and heated with stirring for

one hour at .700C. K> 9 Sodi jrethylate (20m (0.81g 15mmol )] and |11

20,21,22, 25 .  [2.3g(l5mol)/Ethanol 20m | are addeggyith
23, 24,25 stirringeal,chk@Wo,bor—ninet . ghidh&h,soahen, 10 _Loncentration is
ef f ect ed. 26qe@7 K> 171 ter (’SOml) seved et hyl acetate

(30mL)° are 28,29, 30 added, with stirring. 35 12 Organic |ayers
are separated and water |ayers are 31 extracted wth ethyl acetate 30m .

The comnbi ned organi c | ayers are washeB"af#h 40 water m.).. yi ng
opeation is effebt@UCKEHISOMNHCH\ T anhydr ous sﬁjl\,p%éﬂgg'r‘f%fsg@m 3 13

Conceptration is effected. cr 00 M4 Chloroform (20m) is
added to dissolve the 33, 34 r@ue%. S0 Teas chromat ogr aphi c

purification (silica gel 3§; 3,37 56 46 EP0510487 Bl SI - 60,
colum 20 X 500m)is effected. 5 AfteHitwenty mnutes, a devel oping
38, 39 solvent is changed fromchloroformto 10 chl oroform :

met hamol (45:1). 16 Purified elute is concentrated, followed

manual by recrystalization with nmethanol and ether to give the 15 desired
conpound (613ng, 15% . 17 washing of the apparatus

4Q.-65 20 (Tab3e @ajpletion

66

Program Name AA~-SERIE .
No. - Operations ~ Subroutines
w Input reaction conditions 1l
\/ 2 The solution of I [2.655g(15mmol)/ether 15ml] 2,3

is putted into the vessel under stirring.
3 3 II [0.930g(30mmol)/ether 15ml] is added 4,5,6,7,8
dropwise under codling at 0°C.
4 Thirty minutes Stirring is effected af: 0eoC 9

40
for 30 minutes.

50



25 (Table 12) Order of Subroutin -1 2 F1-STRRON 3 RRI1-RF1
30 %ﬁm%_ RF1

4 COOL-1 6 COOL-1-OF K>
7 A-LC ON. 8 FI-STR-OF 9 RFI-RCG1 10 A-LC OF 11 RS1-RF1 12
RF1- BUBB 13 RF1- X- RF3 14 RF3- CONC1 15 F3-STR-ON 35 16 RS2- RF3 17
RR7- RF3 18 F3-STR-OF 19 RF3-REA-2 20 F3-STR-ON 21 RR8-RF3 22

RR9- RF3 23, 8:1.C -l 25
RF3 REA- 3 SRaferc(phl) is gdagd-aveh Seffking. oo 10,1112 2 30
RF3- BUBBgK. ) organic layers are separdtedi@hdiwdtdr 1aZes?- COMG3 33

F2- STR-ON 34 RS4- RF2 35 RF2- SR3 36 F2-STR-OF 45 37 DEECO ON 38
HPLC afé BEtfAcCEd49ivWSethyl acetHte/R3MEH. 42 Fl-STR-ON 43
F2-STR-ON 44 F3-STR-ON 45 RF1-BUBB 50 46 RF2- BUBB
A7 WF3- BUBB The4gombinedrozgamicrbayers amg RF3- SF 51 SF- SRO 52

R, SR 55 SHASRSADRAFR VBEeRE(IORY - Kn Gl BRFRHOINS Dy 62
FLSIR OF 63 E2SIRLCF $0nFausI R By ol Millara, 00 END 47  EP 0

510,487 Bl Inha SiX nty; as shown I n e 13, the program namnes

synfhesi zes akhh@sytalBesyhiaatonbentraedd., - hydrox- 14 |
yet hyl ) - 4- acet 0Oxyazeti di ne-2-one, as shown in the chemcal fornula 6 with

t he "VACBS: N\#&thahbd {30mh§sandppotasaiws thiosddiade i alllSy 161,086t ed, in
accordance with the subroutines.of Table 14, in the order shown in Table
13.205 (Cheni €3l 0Bg(ASmmod) /ethanol20mi@ye added, 18,19

CH ~~~~C

| C:
OAGa 15 and heated with stirﬁ g ggr one hour at_ZO°C. + % soiv.

0 N Oiyn 30 ab 33) 235

Pgb/gram_ Rlarressomﬁﬁ&?l‘lél%% _[201“1(0'_81? ﬁm&da#)ﬁohga x512029,53) 283

Suffout i nes %,2.3g|(ﬂBﬁoi??ﬁéhﬁHn@PnﬂOﬁlPr&e added with 23,24,25

1 sn 2 1 Cinmmdl’) is put into a reaction flask (RF3). manual

stirring at 100°C for ninety minutes.
30 10 Concentration is effected. 26,27

\_ 11 wWater (30ml) and ethyl acetate (30ml) are 28,29,30
added, with stirring.

% 12 Organic layers are separated and water layers are 31
extracted with ethyl acetate 30ml. The

combined organic layers are washed with

40
water (30ml). An drying operation is effected
Kf/ with anhydrous sodium sulfate.
% 13 Concentration is effected. 32
14 Chloroform (20ml) is added to dissolve the - 33,34
residues. '
50 .
15 Chromatographic purification (silica gel 35,36,37
55



3 Under stirring, reaction solve I nstance, THF
(lom in RS2) is added. B 0 si¢ker B 2.3 4  Base, for
i nstance, DNAP, Py (2mol/THF 2.5m in RR8) is added at room tenperature.
540 5 Reaction solvent, for instance, THF (2m in 45 50 55 48 EP O

510 487 Bl RR9) is applied to wash |ines. 6 56

Chl or oal | yl estgﬁ__g@r MBL a8 & TEhommy 28! elfteBELy .| s added dropw se for
abouts one hour 10 ! at room tenpgrat ure. o _
77 Stirringet8rStRERLY minutes, a developing 8 8 38,39 rring is

effected for about 120 mnutes 15 at roomtenperature (RF3 first reaction).
9 9 RF1 is sobvent idcEhangednifrom BRIproafidrzi ol (10n in RS4) is added
under keeping 10-12 10 Under reduced pressure, solvent is renoved 25

at 400C (RF3).chloroform : methanol (45:1). - 13 11 RF1 cooling is

st opped. L. ) 14 12 AcCEt and N HCO having been

cool ed i n ¥F1 Purifiednlnter ég Fenreptrated, followed manuafs 13
bukbling in RES3. ] 16, 35 14  (rganjc
Iayeerggof RF3 (PR CERCFY§Ep}iratinonad th methamalcans i@the¥ dtangiveatieer r ed
to wi thout drvin 17 40 15 '
Anal yti cal HPL(?%%#)E?% ﬁ%‘“??“ﬁﬁ. (613mg, 15%). 20 16 Organic | ayer of
RF3 (AcCEty4 a | hed.4 with water including coppersesul fate
(10m eachl-}l nyﬁéyiwfaﬁgei gpﬁr‘.’%&“ﬁy Na2SO4 and, then, is %ﬁbz?ms 5ered to
RF2. 20 18 Completion 18.19,21 50 17  Under reduced, solvey is renoved
at 55 49 EP 0 510 487 BI

# (Table 12)
Order of Subroutines
START-1 2 |F1-STRON |8 |RRI-RF1
%0 4 |cooL1ON | 5 |RR2-RFi 6 |cooL-1-OF
o 7 |ALcoN 8 |F1-STROF |9 |RF1-RCA
10 |A-LCOF 11 | RS1-RF1 12 | RF1-BUBB
18 |RF1-X-RF3 | 14 | RF3-CONC1 | 15 | F3-STR-ON
* 16 | RS2-RF3 17 | RR7-RF3 18 | F3-STR-OF
19 | RF3-REA2 | 20 |F3-STR-ON | 21 | RRe-RF3
22 | RRe-RF3 23 | A-LCON 24 | F3-STR-OF
40 25 |RF3-REA8 | 26 |A-LCOF 27 | RF3-CONC2
| 28 | RS1-RF3 29 | RS3-RF3 30 | RF3-BUBB
N\ 31 |RF3-X-RF2 | 32 | RF2-cONG2 | 33 | F2-sTR-ON
- 34 | Rs4-RF2 35 | RF2-SR3 36 | F2-STR-OF
87 |DE-cOON | 88 |HPLC 39 |bE-cooF
40 | WASH 41 [MRWASH | 42 [F1-STR-ON
43 |F2-STR-ON | 44 |F3-STRON | 45 | RF1-BUBB
50 46 |RF2-BUBB | 47 |RF3-BUBB | 48 | RF1-SF
49 |sFFaF2 | 50 |RF3-SF 51 | SF-sRo
52 |SRo-SF-DR | 53 | RF2-SF 54 | SF-SR1
o 55 [SR1-SF-DR | 56 | ws-RF2 57 | RF2-SR3
58 [SR3DRAIN | 59 | RF1 DRY 60 | RF2 DRY
61 |RFBDRY | 62 |F1-8TR-OF | 63 | F2-STR-OF
64 | F3-STR-OF | 65 | FiNISH 66 | END

47



60C (RF2). 22 18 Acetonitrile (10m in
RSG) i s added, and solvent is agaF%°Pﬂ%ﬁV&ﬁ. _ 23-25 10
Abetonltrlle (10n1 in RS6) is added, and the solution is bubbling

r2r163a§Zr |20 e%ymth em |me asshown m'TabIeRgé-nchl & ef f eCt %d egl egé@&xéa@oomhﬂﬂ rFo?s {1-

29 20 X d el ?%Et“ hwf',"sigiﬁasa raitenhy ab|Q1 eom el e e osg_Rgs' '25

(un er ma
t us, | she%; 34-65 30 36 40 46 50
| e 14) Order of Subroutines 5

1 START- 1 No. 2 F3-STR ON No. 3 RS2-RF3 No. 4 DELETE.

5 RR8-RF3 Na 6 RR9-RF3 No. 7 RR7-RF3D No. 8 F3-STR-OF
9 RF3-REA-1 10 No. 10 COOL-.1- ON Na 11 RS3-RF1
12 RS4-RF1 No. 13 RF3-CONC1  No. 14 COOL-1-OF No. 15 RF1-RF3 No.
RF3-BUBB  No. 17 F3-EAF3 goooMlo. 18 RRi-RF1 No. 19oRklvRF3 No.
A LC ¥ i CICPOCHRGH:ONY F2] 15 45, Y NoNé

\75 RS6- No. 24— RF?°B % =
1527  RF2- No. ZBSRF2-RH 2 o. 29 A-LL

31 RSE'RF2 ~ ° No®W32 RF2-BUBB, No. 33 9 2°°§é’§ No. 34
.35 RR3- RF1 No. 36 RF1-RF3 No. 37 RF3- BUBB No. 38%RR7- WASH
39 RF3-SF No. 40 SF-SR1 No. 41 SRI-SF-DR No.42 RR8-WASH 26
. 443 RF3- BUBB No. 44 RF3-SF No. 45 SF-RF2 No. 46 RF2- BUBB

47 RF2- SR2 No. 48 SR2 DRAIN No. 49 RS2-RF3 No. 50 RS2-RF3
51 RF3-BUBB 30 No. 52 RF3-BUBB No. 53 RF3-SF

54 SPrasdeNL3) No. 55 RS6- RF2 No. 56
Y RF2 No. 57 RF2-BUBB No. 58 RF2- BUBB No. 59 RF2-SR2 No. 60
SR22sDRAI N No. 61 MAPpogram Namgs VASORRNGIRY No. 63 RF3 DRY 35

No. Operations Subroutines

1 Input reaction conditions.. 1

55

5

§6665858c0555

an .
1 (lmmol) is put into a reaction flask (RF3). manual

C

Under stirring, reaction solvent, for

W

i instance, THF (10ml in RS2) is added. 2-3
4 Base, for instance, DMAP, Py (2mmol/THF 2.5ml
in RR8) is added at room temperature. 5

40 . N
5 Reaction solvent, for instance, THF (2ml in

50



No. 64 FI N SH No. 65 END 40 ynt hesi s processi ng apparat us
(I') is of the above descri bed constFﬂgﬁ%h%Ft he synt hesi zing the target
conpounds in the above described respective enbodi nent, the advantages on
the operation to be enunerated here- inafter are provided. Firstly, the
target sanple is selected, when the sanple is added to the.reaction flask
and so on from tikr9e yai®!| £pplded Yedkdsh Sdrddeat the vol unmetric gnount or the
entire anount can be transported to the desired reaction flask In this 45
case, the s@npl e€hlercatlyhestinsi fauatioy 2mel/THIJd@dSal any tinme. The
vol unetric anmobunt and the dropping speed are correct and reproduci bl e.
Therefore, the |$3sRRT)tHe %U&?%ﬁﬁ doxaRbout; @nachaur| n accor dance
with the tem perature conditions, the transportation can be effected at a
tinme Bnd the sl oW tTEABpEFIRTTIESN be effected by the droppihg at the
cooling ting. Se reaction flasks, between the reaction
Ny §9fﬂ:¥n? ﬁg& f"ft?éaské%g. 8

flask and the PH adj ust tween the reaction 50 flask and the
separat ory gunnestitfingoisitéPfecrdt MR aboueonedmepttasal |y even to each
trap,thus making it possible to effect the various operations. As the
transportation iatnmeoonytenpexttadra (RE3 fdidstedepceden)e, harndul vapor is
not | eaked external gﬁ As all the flow lines are closed, there is no danger

of |eaking $he cRRtecht scooded dl ACQRE t(ROmdyudny RSAJ ande, the whol e anpunt

of the solution of e spective reaction flasks |s ipjected into the HPLC
col urm so as to D@T‘F&t(gg’bﬁr Ify‘ﬁ?g’ &Eerafﬂne&“@th%eEH%ﬁat ogr aphi ¢ met hod.
At this tinme, a colum to be used is uS5 selected fromtwo typgs_

colums, and the solvents to be used fromtwo types of devel oping sol vents
a(e, el ect edio Furgiér iduded §Sretfsdrdt, SY1vRRMLS igabeBvadi tched with tine.
The various purifying operations in accordance with such target conpounds
can K& effected at k&0tti gRFINe di vi sion nethod of the outflowiny |iquid
fromthe fraction collector is effected by the peak division so.as to

coll ect at the IRFhccepling iksctappeshl | ector. Therefore, the l4ter

processing js Si ified, Aste radi ent nethqd, instead of the peak
dVsi gp net , c]g‘?fg%fe pb N HGL q‘ag‘E@% EQ?S'B? AR REL above descri bed

pugifying tine, i c tography can be freely sglected. I|f
anyT hi ng unusual£$§lﬁﬂé{%fc%?c§$1&o°r ri{g@e;"rﬂrpl e, when the devel opi ngfésol vent s
have run oufz on g, t1G, tg§e3 chr omat ogr aphy, the col um presggre has
becone abnormally high,” the tube of the fraction collector has becone run
out, %&nd sadn, difariit AWier o AFY qMOBLALagerdt ishwashede can be
stopped, thus preventing the chromatography from being prevented so that
the 5 sanpl es areitinthybrocisicaric Acidhand asankfedzed td RR2 chronat ogr aphy
can be preserved, the arrangenent is sinplified. As the peak circulation
can be effectedWkthowtadxyigig+« he respective peak can be easi|¥7? under st ood.

Fourthly, t bubbljng can _he effected by the air blowi ng into_fhe
respective ltiac ﬁﬁﬁsmgﬁ paretst 18 Q¥s, and the stirf?ng

&8
operati on b f i ter L rCoO of stirrers and
SO on, so tclfagt &zgaﬁ%% ?%%%%rﬁ%ﬁg‘g%%ni%gg%ﬁp%%vgggﬁﬁen necessary in
accomglance W th gy k@AY AheldBnd icoppes ggggaﬁgoplgﬁg be effected Yo
even at any tinme. Fifthly, the cooling, heating operations of the reaction
flasks, PH adj ustadlg ifl ®&1s ®R2)handadlsetirigpfebgaNalso,cand;ol led in the

wi de range of 900C from -400C. Also, in the reaction flask of an oil bath
type, the contrdhemg igpdransferred e BF2ected fromthe room &S24t ure
to 260t C. In such a w de range, the tenperature can be controlled, and

al so, the tidhpelndax: resnced . isedvepsr isi samewadpatcorrect|y ef f ect ed.
Further, tenperature rising, falling can be effected with better i5
reproducibility, and the boiling reflux operation can be effected in terns
of tige during the reacting operation. Sixthly, the concentration and
drying of the solution are effected by a bubbling nmethod wthin the
respective reaction flasks. At this tinme, the end of the concentration is
judged with the use of the concentration sensor in the reaction flask of
the jacket type, the deconposition of the conpounds by the excessive
concentration can be controlled. As the con- centration is effected by
reduced pressure, the vapor of the solvent can be prevented from bei ng

di ffused. 20 Seventhly, the contents of the respective reactionflasks
are transported to the separatoryfunnelg and are extracted. Thereafter
the solution of the upper |ayer is separately obtained, is washed when
necessary, is dehydrated through the tube and is transported to the
respective reaction flask thus resulting in no waste. As the above
described separate liquid Is effected with the sensor, dispersion is not

- N 1 I T N 1 o 1 1 o T 2 1 I T I LR 1 o I I D




2s effected by the PH adjusting Eb3§ﬁ§48 be easily adjusted to the
desired PH |If the PH adjustnent can be effected if the organic solvents
can coexist at the PH adjusting tine. Ninthly, at the transporting tine to
t he respective reaction flasks fromthe fraction collector, the purified
solution can be transported fromthe desired fraction tube to the desired
reaction fracti @ @o{RB2jor. In this manner, the yield ratio i 22 nproved,
because a plurality of reactions_can be effected while being purified. 30
Tenthly, t¥ sAcetenitrilec(38pdr &noR§6)uhfeprddedneandspective traps are
once transported to the waste ,liquid trap. K> Thereafter, it i ted out
of the system FO HRAL S 2gRLN REMIFRdrhe waste sol ution is c?Ppg ted once

to the waste tr t he, processing i LBR! L Li Lt 4l S wasted each tine,
t hespeed trég%?%ﬂﬁbg+$3tighm?iﬁaighgg é%a%ﬁgegz %hg capacity of the

waste trap is Y, at Rl y, the washing liquid ¢ desired
i's transporteda¢¥%h$?%£€%§§nF§pgésgﬁgh shing liquids to the reggf?gn fl asks

3s \whi l e bgyng g@shrd +bacHEBneeANRKQ! WBEEEFGCdls {BBrsanpl e stock tube.
Evep either of water soluble, organic solvent solubl'e washing |iquids can

be washed. Twelhimhtest f6ranelgt méabukgagtion traci ng sanpl es 28e sol ution
of a fixed anount from each reaction flask so as to effect a diluting

oper ati on.2TherxadlypticabeHPLEcdppavatusi $si OFFcted i nto an an&8ytical HPLC
so as to start the analysis. The chromatographic chart is displayed on the
CRTzoThe r a2l t SThe coptained cgudeTprognslfedd BRERJLSi on of the reaction 40
can be investigated correctly at .the desired tine, Thirteenthly, the
conditions of t¥eARGRERESAStPoSBE RrneeTeWagPingeb¥se of the aut omat ed

synt hesi s appar at us arg lfgxtted.-ln the conditions, the appar IS; | S
control led, th CSRPRLEFS Pécor ding notes can be simul t aneousl ¥ made as V>
t he®condi tjpns Lhied_o the synthesis recordi ng not eg_gfe t he
simlar tj%gs c%és%gé%g%vgaeﬁ%spﬁg'arrangenent becones sinplif?@ﬂ?ﬁHS
Fourteenth, when the operation control of the synthesis processing
apparatus is effected by the automated synthesis controlling program which
hasgnake it possible to interrupt of the interrupt program the
prqgﬁternined programis changed in accordance with the progress situation
so that the operation can be effected with a faster step. Therefore, the
synt hesi s processing operation can be effected efficiently. As is dear from
the foregoing description, according to the automated synthesis apparat us
of #he present invention. so. Many types of products can be automatically
made through the conbination of the substitution values of the different
materials of many types by the synthesis processing apparatus. As prograns
for controlling the operations of the syn- thesis processing apparatus can
be extrenely nmade easily, the utility of the synthesis processing apparatus
can be inproved. Nanely, nmany (approxinmately 150 types or so) unit
operation procedures assuned necessary in the various types 56 of

synt hesi s processing operations are nade in advance and are stored in

retai ning means such as floppy, hard disc, I1C card, magnetic tape, CD and
so @gn. The synthesis procedure program may be made sinply by the inputting
operation of only the unit operations nanmes of the above described unit
operation procedures in accordance with the operation order when the

synt hesi s procedure program of the particular target compound is made.
Therefore, the synthesis pro- 52 EP0510487B1 cedure program can be nade
eas® y even if the synthesizing person is not famliar with the know edge
of the hardware nechani sm of the synthesis processing apparatus and the
program for maki ng the synthesis procedures. Even when the synthesis
procedure program of the target conpound is nade as an original fromthe
firgt step, it can be easily made sinply by the inputting of the unit
operation nanes. In addition, when the synthesis procedure 5 program
simlar to the synthesis procedure programnade like this, it can be nade
nore easily with application of cor- rections, addition and so on upon the
above described synthesis procedure program Even those who do not famliar
sufficiently with the know edge of the program can nake easily the
operation program of the synthesis processing oper- ation which has

approxi mately one hundred and fifty switches, approximately twenty sensors,
and so on, thus resulting in consideragl e advantages. As the synthesis
processi ng apparatus can be operated in accordance with the program 10 by
the maki ng of the programto be desired by the synthesizing person with the
advant ages, the automati c synthesizi ng apparatus can cope wth many

synt heses by the sufficient exhibition of the intrinsic performance.
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17. Procédé de commande selon la revendication 16, comprenant en outre, dans le programme d'interruption, un pro-
gramme destiné & changer le réglage du temps de réaction, la concentration pour le réglage de durée du programme
. de procédure de synthase, un programme tel que le début et Ia fin d’analyse doivent &tre réalisés & un moment
\/ _ choisi qui peut &tre avancé, un programme de remise & I'état initial des conditions au temps de purification, et un
25 programme modificateur tel que le jugement de fin de réaction peut &tre obtenu par analyse automaticue des con-
ditions de la réaction et non par réglage de sa durée. '
18. Procédé de commande selon la revendication 16, dans lequel I'étape d'interruption du programme d'interruption
est destinée & &tre mise en oeuvre par manoeuvre d'une touche d'un ordinateur au moment de I'exécution du
an programme sous la commande d'un programme de procédures de synthése.
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