EP :0 168 042 Bl Description This invention relates to a novel

1-met hyl - 4, 5-di hydroorotic acid derivative, processes for preparing the
same and a pharmaceutical conposition thereof. Mre particularly, it
relates to 1-methyl-4,5- 5  di hyBPo& 368042sB1dy| - prol i nani de” of the

formd a: 20 . . [err] or apharmaceutlcally
accept ablé‘ﬁlﬁ'&“addi tion salt thereof. It is known that TRH (i.

t hyr ot r opi n1}ghRAGHIIreRs B AGovei- PHERYI-4/5-8iYdrobrobit Stil Qetivative) r&&de@@mf&@reﬂa‘ﬁmg
usef ul ashé sHRE! dniNE ph¥mdchRRhI BSmEc¥tioR HdFddB SMofdl partictasdy, dticelites o kaéthyl-4,5-
dysf ufict idydrddrdtyldistidiieproimamide dfeheformula: possesses the TSH (thyroid

stinul ati ng hornone)-rel easi ngaactivity, which is considered to be an
undesirabl e action for its thefapeutic effect on the consciousness

di sorders. In this connectio nited States P t Nos. 4,100, 152 and

4, 045,,556 di scl oses thé&ﬁﬂ 3,4, 5t tetrahydro- ngg\lL 5-furancar bonyl ) -L-

hi stidyl-L-prolinam de and protyl}L-histidyl-E-prolli 1 de show t he

t herapeutic effect on saidQnsci GQT@@% Qo Ter s W £ss side effects(X)
as conpared to TRH. 30 O AsNa result lof various investigations, we have
now found that the compound (I¥ of the fffbsent invention is useful as a

medi ci®ne for treatnent or prophylaxis or]f céentral nervous system di sorders

- (e.g., consciousness disorder). Nanmely, e ¥ ound (I) of the invention

is quite characteristic in that it sho onger activating effects
~upon the central nervous system(e.g. a tic effect on pentobarbital
anestpesi a, increasing effect on spontaneousBl oconbtor activity,

ant.agoni stic effect on reserpine-i nduced 35 hypot herm a, potentiating

- ef Pect Olor aphareacéutically[3efuplabld ddid sddittdnl sakhiyeresfss si de effects (e.g.,

; TSH-rel easi hds lmovvn\t!natty‘}mansa,cmvrpaomd ralbdsing Ferinamal Ligysogilgamylelt-histialyl-lrprotinamidel is
above. A@wnlchsragnetdmrteﬁer tingeqnscinvsness disprderh duetorpuin dygfunction: !a:t at the same t'me
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prol isaamn deAgarae&zwr afdustinv@st qationy, de heve omﬁr‘éunm@«m&nﬁmha mo?merarésemgﬁmaon
or a protiscabdcl bgranmedicias for Qfeatinght| dr plophyiadis or cehiral ner(dus68ysteé? disbrdely (e.g.,
condensi monsgioisneed disdrder). Bladielyy thecompbynd (hiof thednveaticwismoiie chagdcteristic ih dhratitlshows
[err] 15 muebpstsgongel @wqtmanﬁeqt%qu the centiabneseaus sn%eruéq g ne@gmv effecaos pgrttobarbital

t her eof @pesthesigdperpasingopth §pgatap ?féﬁs Q’h‘* istic ipgtinduced
[err ]35 25 y;eﬂt eémgapqte? wely ess side e ects (eg SH-releasing
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salt thereof can be prepared by the step or steps of:
{A) condensing a 1-methyi-4,5-dihydroorotic acid compound of the formula:
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50  wherein X' is imino group or a protected imino group, or a reactive derivative thereof with a histidyl-
prolinamide compound of the formula

Nﬂz?HCO-N(\l CONH
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65 wherein X? is imino group or a protected imino group, or a salt thereof,




wherei n ['err] and [err] are the sane as defined above, a salt thereof or a
reactive derivative thereof into the corresponding am de thereof. (D) when
[err] and/or [err] of the product obtained in the reaction step (A). (8) or
(C) is (or are) the protected 45g@ ) H8EHRYP Y Jroups, further renoving

t he ‘pf ot ecting group or groups tﬁg(ranf?om aﬁd'ﬁf) if required, further '
conver t i ng (8)irengensidg et1-methyl-45-¢imatroarotylibistididd somprueg phthe dorawilal addi ti on
salt thereof. The starting conpounds (I11)-(VlI) may be used either in free
formor in the formof salt thered. Exanples of the salt of the conpounds
(I11)-(Vl) include inorganic acidladdition salts such as 50 hydrochloride,
hydr obrom de, sulfate or rtHLalNe, ofganic acid addition salts such as

tosyl ate, net hanesul fonate of t|rifl udroacet ate, and so forth. Suitable.
exanpl es of the reactive derivdt{ive dicohracaaoomd (11), (1V) or (V) (IV)
i nclude the corresponding acig h i es (e.gé, chl oride, brom de), m xed :
anhytrides (e.g., a mxed anhydride with al gy carbonate), active esters
(e.g., ester with pentachl orophenol, p-nitrppRenol, 2,4-dinitrophenol,

N- hydr oxy-succi ni m de, 55 N hydroxyphthali aﬁi—d-e-,u§ydr oxybenzotri azol e or

1- hydroxy-2-pyrrolidon), acid azide and ot hgr reaC®sve derivatives such as
am dg; with imdazole, 4-substituted-imdazo)le org4+71 azole. Esters such as
al kyl esters (e.g., methyl or ethyl ester) and aral kyl esters (e.g., benzyl
ester) nranereh X0 ale Xt 3RcthaSainbas rdefidd abwveles saltathisreef of a réeetivodgrivating thatfiedf wilin
t he ot harolimamitie ofi thel fdenular i ety of protecting groups which have been usually
enpl oyed to protect 60 imno groups or groups in the peptide synthesis can
be u¥ed as the protecting group or s (X and/or [err] Exanples of such
pré‘t—écti ng groups [err] and [err] inclug@e | ower al kanoyl such as fornyl, )
acetyl and propionyl; substitutedBr—urs@®NH uted benzoyl such as benzog/‘f,
| oner al koxycarbonyl such as nethoxy carbonyl”, ethoxycarbonyl and

t er t zsbutopy aiamaaoy br nNono-, di- or trihal ogeno-| ower al koxycarbonyl such as
2, 2, 2- t ri cld) osre@iting ay aandiyals-dispdesdroty Libistlyiproliiesoipbirididfante formula:

benzyl oxycar bonyl such as benzyl oxycarbonyl 65 and

p- met hoxybenzyl oxycar bonyl : substituted or unsubstituted phenyl-I|ower alkyl
such as benzyl, p- EP 0 168,042 Bl net hoxybenzyl and

3, 4-Hi net hoxy- benzyl ; @HJ=&~< or\tri phenyl - l-oyet kyl such as benzhydryl
and trityl; substituted Or junsubgtituted phenyl sul flonyl such as tosyl; and
substituted or unsubstitut p o4 NHSHJ ‘O0H r ophenyl sul feqx}I)
Reaction Steps (A) and (Bp Thetondensaffi on of the compound (I1) or a
reac#si ve derivative thereof with the cogpound (I11) or a salt thereof and

t he condensati on of the conpound (I1V), dalt thereof or a reactive
derivative thereof with the conpound ( salt thereof can be
acconpl i shed in conventional manners fol}the hesi s of peptides. For
exaqgle, t he condensation reaction of t r ifve derivative of the
conmpound (11) with the conpound (111) or a salt thereof and the

comdensgh i gf % Sa6 & QR 108 sdh€ad &éﬁ%b YGowles kéi?fhh%%f 8 a Fe,Q&'vS%QH%Oﬁtrfele\Q intd {Ha
t he conpRkEsbridh aMidethembl. la1er eof -can be conducted eit her I'n the presence
- or absencaDPikhedX’ akd/Br XFQE Satpbdduictobiaind iN Gietreactih staPlag, (BXaNDicEr avh) théiprotueted
accept oiminmgioupler grokgd, furtet eemavindrtbx pubeestifegup optosips therafleydeoki de, sodi um
hydr oxi de)(E) ifrdauired, ferther cenvepimgabe graductgnto a phrmasavtiedtly rseaptabipoacids additinn salt
car bonathgieot. 5l kal i net al bh@ir nat es ée. g., sodium bicarbgnate, pot aisi um
bi car bonat s“t‘}"lga? ou ﬁj‘ syt ey, ot *W.’h I"i‘i agdorm of d ﬁy Qb salt thereof.
N N—5gi af:ka,y éﬁ._ 2 r{‘ sgit of ‘the 'ﬁﬁﬂ‘ LII sti[' é include OR?_EQIC. g.?')’i ﬁ‘fn sets such as
v 'V sg. i jﬁ\ﬁ §dr brobhide, 1 iF or+ ¢ d "a Jﬂ? c? c? s tosylate,
pyri di NQethbhesal erﬂ?"tmlrda@&&efﬁjcgsq rAEt hyT mor phol i ne ~and so orth.
Di oxane, tShsROyGHPIdslonMe r@RBiRril4tive @f theBoMbEIGIICIN OF (Vil@nciude the corresponding
di met hyadidhatidas tha., adlonige.rbrbmiel, anikalbanhytitidds (a.getaahited pyhyidddea aith atkelt arionatel)
wat er atctivesestarsilelge estsr wierentachioraphenql, p-gitrpphengl, R ddlinitvonhenelyN-bydroxhsuccinimide,
readfi ON‘h&Woévpf‘gﬁfi@}dat_yF@'@fVbg‘!‘f’@"t"’@'ﬁ SF ffhydroxy-2-pyrrolidon), acid azide and other reactive
derivatives such as amide with imidazole, 4-substituted-imidazole or triazole. Esters such as alkyl esters
le.g., methyl or ethyl ester) and aralkyl esters (e.g., benzyl ester) may also be used as the reactive derivative
of the compound {Vi).
On the other hand, a wide variety of protecting groups which have been usually employed to protect
60 imino groups or groups in the peptide synthesis can be used as the protecting group or groups (X' and/or
X?). Ex:amples of such protecting groups X' and X? inciude lower alkanoyl such as formyl, acatyl and
propionyl; substituted or unsubstituted benzoyl such as benzoyl; lower alkoxycarbonyl such as methoxy
carbonyi, ethoxycarbonyl and tert-butoxycarbonyl; mono-, di- or trinalogeno-lower alkoxycarbonyl such as
2,2,2-trichloroethoxycarbonyl; substituted or unsubstituted benzyloxycarbonyi such as benzyloxycarbonyi
65 and p-methoxybenzyloxycarbonyi: substituted or unsubstituted phenyl-lower alkyl such as benzyl, p-



especi al I’y at -15 to [err] On the other hand, the condensation reaction of
the conmpound (11) with the conpound (II1l) or a salt thereof and the
condensati on reaction of the corrpound (I'V) or a salt thereof with the
conpound (V) or a sdlt theg ofo 988 B8zc@Hucted in the. presence of . a

dehydf ating agent in the solvent. Sw tabl e exanples of the dehydrating =~~~

agenhoxyheizvicand di, £gicletlveybéreal; bodl di- ot tliphenyi-lower alkyl such as benzhydryl and trityt;
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mhth anmm n|a or ammoni a-r el easi ng substance in the presence or absence of
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When the protecting group is benzyloxycarbonyl, p-methoxybenzyloxycarbonyl, benzyl or p-
methoxybenzyl, the removal of said protecting groupd may be conducted by catalytic hydrogenation. This




EP 0 1687042 Bl catal ytic hydrogenation is preferably carried out at a
tenperature of O to [err] and preferred exanples of the catal yst include

pal | adi.um [err] palladiumcharcoal and palladi um bl ack. Methanol, ethanol,
tetrahydr of uran and water ar EP U188 843 g e ~eaction solvent. When the ___
protetting group i s nethoxycarbonyl or ethoxycarbonyl said group may be
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obtained in the above-nentioned reaction step and steps may be converted,
i'P riegoianeltep (Bt 0 an acid addition salt thereof by treating it with the
st oi chiToamredustithuy obtinedrn dhe abpygrinengipnechregedan step avd feemAdY bgj qaRverted. if
con\feﬁ«f'fedrfaw ar’r‘éﬁ'ﬁéF'%'“mP ﬁ'tttme%weaw@r\w'ﬁh@a Sfpﬁaemeﬁﬁs"v PHELTAVALL! 20

A X ) .n ollef Rl b rJnyo 2l ve
?;01 ﬂ%yggg ure ht rt §of£e@%\%nh@n¥t )

'750”§I ca. '8
l‘&m a’i‘u E‘%J g3lnd G 1€reSAIVRIBYH; d(the'fém{ 6?% lo tica 741 érfbytt stagf:maOf
an QfetreSpdhn Mg%atadawam@mrnekyoftzhecm@.m s ipeqor respondi ng optically active
i soner anadngtthe s AiRp @um@sur(ds) the (chinpouriTilin ghaly Ibe pedparddi fog erampiebydeactinh e, 5-
conpbiyaicbardtic) aarhid. Ben. Ghepabed, 75 60861853 with bynayebatide irg the, gresedchptismesiot i ¢
ati d <geptor Ag. Grietyladie) at 750 WOHBC,( 1B9SBIG) they 'tewltmhb Zvlhézﬁhdémpwtqthe"'th a
pr esd Ewéa ﬁn'éeggt?zw;gg@éﬂ$gwg éssgnceqf P é‘t' ﬁ“ﬁ' (;ﬁ) fg:vummdffé §°]t°
r eacy:
rret h gdgo ég:g fﬁ ﬁwﬁ bi\r g\ehfutaﬂmltp?hcf rgcceatpro r]:a alyic%;% orﬂep| td)n d e)
dhality ﬁaeﬂsu bre red B é&qu@.mhacmasﬁamnmhw&umelonw &b.%md
thusna.latnala&e&a#agnaw cohvemioAy méthad dfliaptdeOfntledic CTIY comngbRal Livp ndyhsy eeé and
t herpregabgde by icBgenkiag nEs WopoLchdpip chitit mt-ﬁnyomtoahg/br ehehyahmgan atV) ositlt pratieerove
benzgtording tpa téreeatianelmetdbd of peptidheyrglmassound (1V) nmay be prepared by
condeny\rhﬂg theirempownsdll atthg presengjnvantigneed existén he fO[r@rOf ig roet'@étsemeﬁudy@ mr"he
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€%l trgegtigpoh as acetate, nmleate, tartrate, succinate, citrate,

met hané% mer\mmﬁé\efqmemﬁe them&mr&ped 8} otybe peasens inveDRY feas mMysk stropgro @etivaling or
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n of a) wi as ng activity} as compa ith
sAl trrilehE nvm l\BQm 1§2 deidtall M is
CONteRdrBdtéiheit h&amommm tﬂxé?a&e‘ém: By %nQJ’y E&%tnlrhru%uw tbudh H itself
phaimes adinirtaére€Xedlpi s@bivs nbistblaheal ftRdragduait eféctd) Therioes, ahe aetapaUnat (1 af .
Sui pedskm irveoiiqni ie ntush anoes uskll aspedingxtiessias i spootanedua etovaeent glimoasy or paiaassd UM
g{(losphaworsc*mnﬁ RBtoaitedierivativeb mentrned abe\waf hecoawpundil) isrisearsefuhfonthe treatimennal
ciPpP@Rbaxis pheenyrhranqus srstem| digrdasa suh anforayarile,icanseisiuseess disaidstse Bhatk

for s an, speech disorders, hypobulia, Lennox syndrome, senil dementia, hypnotic intoxication,
. ypérkmes:a schizophrenia, depression and parkinsonism in a warm-blooded animal including
human being.
Therapeutic dose of the compound (I} or its sait depends on route of administration; the age, weight
60 and condition of patients; and the particular disease to be treated. In general, however, it may be used at a
dose of 0.5 ,.g to 5 mg per kilogram of body weight per day; especially at a dose of 10 ug to 1 mg per
kilogram of body weight per day in the case of oral administration; or a dose of 1 ug to 100 ug per
kilogram of body weight per day in the case of parenterai administration (e.g.. intravenously,
intramuscularly, subcutaneouslyl.
65 Throughout the specification and claims. the terms "’1-methyl-4,5-dihydroorotic acid” and “1-methyl-



tabl ets, 'powders, capsules or granules; or in liquid formsuch as, for
exanpl e, solutions or suspensions. Further, when adm nistered parenterally
t he pharmaceuti cal preparat|on may be used in the formof 45 injections.

As mentioned herei nbefore,*t he CEPOogTEd Bt20fB1 he present inventign has
much~$tronger activating effects upon central nervous system (e’g.,

ant agoni 4$5-dibyerbbeoil” ameapehtrelivi-bREa15 heebyiieR&;didxadrrysgiidicecefbordic asid aﬂd 1-

spont anefaﬁi!;v'rb%%%-ﬁtﬁlﬁxm#ﬂ(’ﬁ Q‘?‘OXWE@DMW’EOMJVW“UHM eserp | ne in
hypot her mi é‘f@ﬁg gyf Riaperily-Preferead amhodiments ofthe present i "gﬂgoﬁg i) % q;? n the
| ess |o;8 lowing Exrerimen a"df mplas S04 147 CHRPIURF 7d e Shpaing x@\?’ﬂ’f’ “s

its der| v%ﬁvfs\/es di scl osed in U S. Patent Nos. 4,100,152 and 4, 045, 556.
Especi al4g¥ cdnippugyiround (1) is characteristi c in that it shows excell ent
t her apeut | qhaCédn¥ddubid €€ theDYorddeAd im@RiidH: S 11mbth@LL-dikiipoNH, SHaRhl drbsretvl)-LihiQrdyl-L-
adm ni stwele@dmideal | y shows no subtantial therapeutic effects. Therefore, the
conpd@nd ( INo. oft: t [%:8,48-ewreintdro-2 oaoli5efaransarboryh-Lehistiglyiepiolinanzide  {U.S. Patent No.
pal i nest4¥8i183, spont aneous novenent stinulants or dopam ne potentiators
than TRH oMNo; 2:O@Bi--Pistidvhbrofinamidsibes- -ABteoENosTA42 & Bound (1) is al so
useful for the treatnment 55 or prophlaxis of ?entral nervous system
i sonsler's 3He rarReliolicP§ATRIE or GO %& leR %, 45l SonBifflioRl L ent i on
span, speech disor ar onme
hypnot i QudiRédaxi cati on, aut | sm hyperki neS| a, SChI zophreni a, depr essi on and
par ki nsqni;amg’omsacwcfm,bl»e@adm-imucamhyﬁmrmﬂ;ng human bei ng. Therapeutic
dose of t hateo3MDBdYOmice whith shdwedsthk bodiceepdatoes of@0iCorddwesidbouti13 ta 20 haung after
&Y e submitagiepuss adrainidtretinmdéft fesatpiod (D ma/kohmwere used inHbis paperimantsa A t!lsts@sawur\é
eatdé%O'V‘PW"q’éﬁ'ﬂH?Qa‘I“‘eWé'fV aqrn'mﬁtaspdbem G%it‘d ﬁ'ed%% t 803'5' g@‘
@7(1 mé%x ett \ %? ole%fgz% of ’étcw:gé
:0 4
T e e e D T o

admi p4 st raTl on, per kil ogram of body wei ght

. per day (mn&mu@aemmfn saaﬁ:eﬁudasadcoa\dmrrawwat I on (e.g.. intravenously,

i Nt ranuscuMald $TD/adN it WemUBIdiv)duadpb placed inl Ambuighatdr (té’J,EarS PEsardtus 46ri MBasaFidg
cl ai ns. sporeatepusvcdbotwe bitivity Amdrufadiyred by aHARA 1€4iQ.) fan2 mibutes tth ptclimatizeie the
168 042 apgaratus.- T@pmmf@mggmpoung dissolved in distilled water was orally administered to the mice and,
1- mefthy limmegiatplyzafisr grimipistsptianas the test gorpreund. ?}W amv'%tcwaa mAaEHred
et hy| - {0523 hours. SiliefbyaiRs wes admipistresk to- e ot Eﬂ"ﬂé’é&?‘lﬁdﬁi’? 4 ¢ dupleet samaoy
Practicd f’ 3'1:1 present|y-preferred enbodi nents of the present invention are

i |l ust rﬁé\g,lA\ﬁ nSBOYct §h pdhtoaMitaPMedtheli¥per i ments and Exanpl es, and test

conpsun umsf’ cBmpoldidsbiO¥d MOiStNBE WatBP a8 ofalld adimisiéredto thalb ISODFdY HAES. Fifteen

conpoundsautdd) afterothp Cadntnistratioheofpthe stest conipoRd, petitobarbital sodium was intraperitoneally

( 1- met hybminigleray trtbemicd aba dode\of BompyyThe-duratios bf aivpsthdsia wasgheasaned dethé@ime from

No 1 the disappearance of righting reflex to the recovery thereof. Distilled water was administered to the control

4 grquataf AHcaiperear of tbe testeampoyAd 8PIBERTYI ) - L- hi sti dyl - L- prol i nani de

Lte/ P Lent No. 4, 100, 152) No. 2: Orotyl-L-hi stlﬂyl L- plrollnalmde (U.S.

Pa armacol ogi cal activities

of test co?r}f)eoﬁ%ugg aggtg?on“g?ggﬁl)y 6(}%'2 Jraéréns 1niagqt :rrl_%?? gn Met hods (1)

Ant agoni stic effect on reserpine-i nducgggtgpot herm a: Ml e STD/ ddY m ce

whi c4# showed the body tenperatures of 30C or |ower about 17 to 20 hours

after 20 subcut aneous adm ni stration of redfotepenentiodf A kagtrater e used in

this experinments. A test conpound di smiy'eed—nr'drm‘fﬁ‘rvd—mﬂ'rer—wa?-mal |y

admini stered to the mice, and the rectal rta?:@r}??nve%’non tas rnaa§ur§d

50

Ar “agonistic effect on
reserpine-induced
hypothermia 91.3 3.4 13.0

55
Note: a): The therapeutic effect of TRH tartrate was taken as 1, and the potency ratio of each test compound
to TRH tartrate was calculated by parallel line assay method.

60
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30, +60, 120, 180 and 300 nminutes after the administration of the test
conpound. The increase in the body tenperature of the nedicated group of
m ce was conpared with that of the control group of mce which received
distilled water instead of t&E tBICSB4RoBU sol utd on- 25.(2) I ncreasing
ef feet on spontaneous | oconotor activity: Male STD/ ddY mice were

i ndi vidual |y placed in Anbul ometer TABWE.2 an apparatus for measuring
spont aneous | oconotor activity; manufactured by OHARA | ) for 30
mnutes to acclimtize to the apparat usM'W’H%T@ﬁF?B’PBQSﬁ'Jeﬁ?lg%bnpound

i ssolved in distilled water was orallyyad@d Msh80ethet © theggi ce and. 30
iI'mmedi ately after adm nistration of the tpeégnggmgg,ma, t heargt@nt aneous
Lfvity was nmeasured for 3 hours Distilled water was

| oconpt or actitvi
-adm ni st ered Amagdmesticefiéstoh group of mice instead of the test conpound

sol ution. (3)peArdbacdital Btestbesid f ect on pent obarbital anesthesi®: 35 A
test conpound—dtssotved—mdistitted—water—was—orattyadmmTstered to nmale
STD/ ddY mi ce.IngrpasingAffesi ofut es after the administration of the test
conpound, periPRIAPEAYS AACOBITUM was i ntraperitopeal |y adni @@éer ed to the
mice at a dos¥"8F 55 ng/kg. The duration of a 6e]st hesi a was asured as the
td e fromthe disappearance of righting reflex to the recovery thereof.

Di st btk os): PRBRIMNES effidtd Uosh Re8ith 4 Aintriein 0658 Wifith 19h&d8saR to Bidacd d\ddcrask iaf
t he thegdlraieNFIPeRBbsrbitallahesthesih@r Reprdbilice alsteticals SighSicabit heMASHNN thespohdneous
f ol | lovanmgorTaxkivigysas kompdurihwitie that of tABLéntiol 4oupef etleey rati o of TRH
tartrate[err] The conpound of the present invention No. 1 No. 2 50
Perr] effect on reserpine-i nducedERgfOeEMER N a L

91.\g” The pharmacologjca) activitigs gf t9st qqrRoUNds estimated: by faraptase!jagminist@lien-of  TRH
tart,{;‘gigdswas taken as 1, and the potency ratio of each test conpound to TRH
tartg a%%ﬁti@é"féé%rﬂte??pljﬂ&irﬂ?liéﬂ HypbthbHE aRP Rerbadii] HRE: orfifPoRBneous IdeBinGte?
M nigpumyet fective dose[err] (nmg/kg) 5
The corrpewpdrigents Ware carriedldditlinthe 88Ré mianive? 3 HESaribed in Exgidriidhe1 tbyRdtiadést C

ef f emmpounddisdobled irha blysiclogiet $atise solution was administered intraperitoneally to mice and, in100
10 |sestimating the incfdasipg etfect on spontaneous locomotor activity, said spontaneous locomotor activity

was measure for 60 minutes immediately after administration of the test compound.

30
(2) Antagonistic effect on pentobarbital anesthesia:
Pentobarbital sodium was intraperitoneally administered to male STD/ddY mice at a dose of 556 mg/kg.
Ten minutes after the administration of pentobarbital sodium, a test compound dissolved in a physiological
saline solution was intravenously administered to the mice which had lost the righting reflex. The duration
35 of anesthesia was measured as the time from the end of administration of the test compound until the
righting reflex regained. A physiological saline solution was administered to the control group of mice
instead of the test compound solution.

(3) Potentiating effect on action of Dopamine:
40 Reserpine was subcutaneously administered to male STD/ddy mice at a dose of 3 mg/kg, and about 16
\_? 20 hours later, L-Dopa was intraperitoneally administered to the mice at a dose of 200 mg/kg. Thirty
minutes after administration of L-Dopa, a test compound dissolved in a physiological saline solution was
administered intraperitoneally to the mice (when TRH was used at the test compound, it was administered
45 minutes after administration of L-Dopa). Spontaneous locomotor activity was measured by ANIMEX
45 (i.e., an apparatus for measuring spontaneous locomotor activity; manufactured by FERAD Co.) for 15
minutes starting from one hour after administration of L-Dopa. A physiological saline solution was
administered to the control group of mice instead of the test compound solution.

50

55
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spont aneous | oconptor activity 10

>100 Note: B): The mininmmeffective dose neans a m ni nrum dose which is
necessary to produce a decrease in the duration of pentobarbital anesthesia
or to pr oducé & &tastically si gv\khiad]h n&ea e in the.spontaneoys.. .
| ocdmbt or activity as conpound control group of mce. 20
Experi mm%a ¢2 The pharmacol ogi cal activities of test conpounds estimated by
parentera Tﬁ@@s&ﬁéé‘ﬁdvﬂﬂn thetolmg(Thbleédt agoni stic effect on

reser pi ne-i nduced hypotherma and |ncr easing effect on spontaneous

| oconbtor 25 activity: The experinmentgAsege carried out in the same manner
as déscribed in Experiment 1 except that a test compound_dissolved in a
physi ol ogi cal saline solution was admi ni st er edoteney wpieof TRHfLal by to nmice
and, in estimating the increasing effevmn@?menggsﬁ’mﬁmtl vity,
sai d spont aneous | oconbtor activity was ey )Bi ut.es diately
aft e, admi ni stration of the test cor[poundpmgﬁm(ﬁen \ai aqonl 5‘1"?};& on
pent obar bi tal gp RES by gt obar bi tal sodi um was i ntraperi toneal |y

adm ni stered t,gse%r indldegddY mice at a dose of 55 ng/kg. Ten mnutes after
t he adm ni st r alyperRerafia pent obar bi tal sodium a #:igst conpound.xdi ssphved in a
physi ol ogi cal -sald+re—sel-utioenr—was—ravereusty—adma+stered—toe—the- m ce
whi ¢l had | ostindaremsingieffattiong ref |l ex. The duration 35 of anesthesia was
measur ed as t Iseontpraeus loseMewwe end of admini stration of the _test conpound
until the rigHeii®y reflex regai ned. A physiol ddi%cal saline3ol ut¥®n was

adm ni stered to.The confrol group of mce 1nstead of the test conpound
gonl tlc ect on

sol utii on. (3) ffect on action of pam ne: 4 eser pi ne
was—<ubcut aneaggg y a%ér?n }r\l%ghfgr ed to nmale STD/ ddvgtr)n ce af gnqe ofB’% ng/ kg,

and about 16 Zaetehcmrng effadt®n, L-Dopa was intraperitoneall y adm nistered to
the mce at aadmseofcmfop%merrg/ kg. Thi rty m nut 685after adm mSSt rams on of
L-Dosa, a test et v S : was
adm™i st er ed |ntraper|toneall to the mce (when TRH was used at the t est
conpounfote; gk F‘Eﬁ"éfsé’d i ws takenas 1adndshe pRipRGyiratioes pach ﬁesb@'l‘_p‘ﬁdﬁéf)m“
Spont an¥8Y &Y ?ﬁw’b‘t%afa 73553 B feasured by ANIMEX 45 (i.e., an
apparatus for neasuring spontaneous |gpgéviméfrs activity, manufactured by
FERAD Catethodor 15 minutes starting fromone hour after admnistration of

L- Dopa. T8Hpélatigalctngiydsite eféactine sol uti on was admini stered to the control
group of A dest cerspauad ddﬁSO'D'h‘é"t eé’t”’cé émvweswmlamﬁ'm"deoefsmw FB'EIS""OQEF’ safine

168 0428auYensyey strayee 4G %91&5 Siftes! m"q" °§ad'ﬁ*ﬂgﬁb§'°§
v d h
5 ngenE%uble-anu‘? X y ram}_}:&n n am@ B%Z gl§$hisﬁe E‘:wr:;:;c:‘:rlnologve 7.;' e;g (:Ssg;;m;he \ééﬁ:

containing physiological saline solut:on was administred to the control group of rats instead of the test
compound solution.

Y,

Result
,\/o ‘ The results are shown in the following Table 4.
' TABLE 4
Potency ratio of TRH®
45
The compound of the
present invention No.1 No.2
TSH-releasing activity 1/30 112-  1/20-
50 ' 1134 17409
Note: c): The effect of TRH on TSH-releasing activity was taken as 1, and the potency ratio of each test
compound to TRH was cailculated by parallel line assay method.
55 d): Published data (cf. Brain Research Reviews., 4, 389 {1982)).
Experiment 4
Method
Acute toxicity:
60 A test compound was intravenously administered to male STD/ddY mice and the acute toicity (LDgo)

thereof was determined from montality of mice 24 hours after administration of the test compound.
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pr esent i nvent i on No. 1 No. 2 10 Antagonistic effect on

reser pi ne-i nduced hypotherm a 31. 4

5.7 7.4 15 I ncreasi ng effect on spont aneous | oconotor activity
27. 4" 3.57 38 Antagopis pent obar hi.f al .apesthesi a
2.7 1.3 19Potent|at|ng éﬁé@?{w}action of Dopam ne

18.5 Result 2.5 2.6 25 Note: c): The therapeutic effects of TRH was
taken as 1, anégrdshies 410 kdvaYinlthd folowingaatia st est conpound to TRH was

calcul ated by parallel |ine assay nethod. Experinment 3 30 Met hod
TSHrelating activity (side effect): A t848LESnpound dissolved in a 0.1%
BSA (bdvi ne serum al bunmi n) - cont aj ni ng physi ol ogi cal sal i ne soI ution was
intravenously admnistered to naf e campognd of the teen S after the
adni ni stration, blood was taken fPB‘?'?P?'HB“é’BB’bm naI ?aortg‘mug ? Hnest hesi a.
Serum TSH Ievel s were depermned by the 35 doubl e- anti body
r adi oi pgrunoassay neth lz ‘pgl ey et alysgg Endocri nokgy@y . 12069, 146b( 1966)) .
The BSA- cont ai ni ng to the
control group of rats instead of the test conpound solution. Result 40
The resul tNotardd: Riblishad idatat{tfeBrainl Researcy Rédbdse 4389TNBBE).4 Pot ency rati o of
TRH[errs] 45 The corrpound of the present |nvent|on No. 1 No 2

TSH-r el ea5| n act Examp

% 90 mi
1/13[err] 'e'*"‘ g ‘th"ﬂEEélF gee;"%tw?t ,ﬁggg o gissqivad 3( o
was t ake” Dfekor 1 ng}f g)% % i ot 8%} ?gﬁﬁ i of
Cal cul at edy; Nyl%'ﬁ eeJdd dt REth@ SRR rd & and the ml &30 ays
31-»2 e s ok ¥tbﬁ%§ are fhterealod¥, (ah88Re Yltra@@%hé@l%ta& uNBE %sure to remove
ity: dﬁﬂezhyifonndtmm.sthec:@ﬁmwnddumeu M Idayted Gyddoghlevibinadid, sa*nermbnmn madedals are

STD/ ddY nifigerednéf. Thecfilratatiewashed ovithycHigopfdrmt sikatiesf witl sodien dricarboadtefandthen passed

mortality thypugh @ ecofunrh pegked afithe sty e adivinylbenzene reopelympg resins imanvfastivh @y Mitsubishi
Chemical Industries Ltd. under the trademark “MIC GEL CHP—20P’’; hereinafter simply referred to as

25 “CHP-—20P resin’”). After the column is washed with 300 ml of water, the desired product is eluted with
water. The fractions which are positive to the Pauly’'s reaction are collected and lyophilized. The product
thus obtained is crystallized with water and recrystallized from water. The crystals are dried at 60°C under
reduced pressure for 3 days. One g of (1-methyl-L-4,5-dihydroorotyl)-L-histidyl-L-prolinamide 1/2 H,0 is
obtained.

30 M.p. 158—160°C (decomp.)

[a)3® -16.4° (C = 1, H,0)

Example 2

(1) 1.56 g of 1-methyl-L-4,5-dihydroorotic acid and 1.15 g of N-hydroxysuccinimide are dissolved in 30

ml of dimethyiformamide, and 2.06 g of dicyclohexylcarbodiimide are added thereto at 0°C. The mixture is

35 stirred at room temperature for 2 hours. The solution thus obtained is hereinafter referred to as “’Solution
A”. On the other hand , 3.43 g of benzyl L-histidyl-L-prolinate-2HCI are dissolved in dimethylformamide,

and 1.67 g of triethylamine are added thereto. The mixture is stirred at 0°C for 20 minutes, and insoluble
materials are filtered off. The filtrate is added to “Solution A”, and the mixture is stirred at 0°C for 4 hours

and then at 10°C for one day. Insoluble materials are filtered off, and the filtrate is concentrated under

W 40 reduced pressure at 40°C to remove dimethylformamide. The residue is dissolved in water, and insoluble’

materials are filtered off. The fiitrate is adjusted to pH 8 with sodium bicarbonate and then passed through
a column packed with CHP—20P resin. The column is washed with 500 ml of water, 500 ml of 20%
methanol and 300 ml of 50% methanol successively. Then, the desired product was eluted with 70%
methanol. The fractions which are positive to the Pauly's reaction are collected from the eluate and
45 concentrated under reduced pressure, whereby 3.65 g of benzyl (1-methyl-L-4,5-dihydroorotyl)-L-histidyl-L-
prolinate are obtained as an oil.
IR vehiorform (o ~1): 3300, 1725, 1680
650 mg of the product obtained above are dissolved in 1 N—HCI and then lyophilized to give 690 mg of
benzyl (1-methyi-L-4,5-dihdyroorotyl)-L-histidyl-L-prolinate-HCI-H,0 as powder.
50 [a)3 —-39.8° (C = 0.5, H,0)
IR vi.2 (em™'): 1720, 1640—1680
NMR (DMSO-d,, 8): 1.7—2.4 {m, 4H), 2.90 (s, 3H), 2.4—3.9 (m, 6H), 3.9—4.2 {m, 1H), 4.3—4.5 (m, 1H,
4.6—5.0 (m, 1H), 5.09 (s, 2H]}, 7.2—7.5 (m, SH), 8.96 (s, 1H)
Mass (m/e): 496 (M*)

{2) 700 mg of benzyl {1-methy!-L-4,5-dihydroorotyl}-L-histidyl-L-prolinate are dissolved in 20 mi of
methanol, and 20 mg of palladium black are added thereto. The mixture is stirred at room temperature for 3
hours in hydrogen gas. 20 mi of water was added to the reaction mixture, and the catalyst is filtered off. The
filtrate is evaporated to remove solvent. The residue is crystallized with m ethanol, whereby 290 mg of {1-

60  methyi-L-4,5-dihydrooroty!)-L-histidyl-L-prolin-5/4 H,0 are obtained.

M.p. 233—236°C {decomp.)

f2)@® -17.2° (C = 0.5, H,0)

IR vaus! {em™"): 1715, 1680, 1630

NMR (D,0, 8): 1.7—2.4 {m, 4H), 2.6—3.9 (m, 6H), 3.03 (s, 3H), 4.0—4.45 (m, 2H), 4.95 (t, 1H), 7.27 (s, TH),

65 857 (s, 1H)
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EP 0168042 Bl Result The results are shown in the followi ng Table 5. TABLE
5 5 The conpound of the present invention No. 1 No. 2 TRH [err] 10
(my/ kg, i.v.) 1589 558 [err] 1200[err] 1450 err]

Not e d) ;- Publ i'shed data (cf: 2t o Ras ch Reviews., 4, 389, (1982))._
Exakple 1 1.03 g of 1-nmethyl- E?a@agﬁﬁﬁo ic acid and 760 ng of

N-hydr oxY§UGCinflialtel &t 4.8 %‘?0!1\4ﬁﬁlhwll42@der%roWnE@ﬁul§%yfQaﬁ FekRb,da, 153-Bdof1 M g
of di oyatdbaierihmaad2dsigdr dRyddixAcHiBshii@s #dB0ah! df Ainidthy|fbRBarfiidstidiétiereti 3t 0°C
st i rr efdr 40 minites 2A4Bt ro@Pe eiratu@ f6r080 rMinbtel(B0INSl.of 25% aghnadnia-methanol are then added

L- hi sttbehe miktupe a0t amd te miktirg drstitred at 0I¢ fon Aelminutds apfl at iopextemberaiunefonens hadtied
t o § hdnsnlybiamatariatscare diiered off, anththe: fijtrate) ix reMarorated 49 rw‘w ethv{fef 9@?‘1’ Ther

2 daygesigypis Fﬁsqsrq&ibr §° mhefeyatey ag‘da'rse'qu'q ‘r'éﬁeéds aga'a 'He aglluatad
concerff’ ra thLPR éﬁ aB ls elu 3‘: 3&1\? % th sﬁéé:a:t:;ne
resi d"tﬁn&h ar i ﬂ/ h te s" pro u @tﬁ'h uhdér @
ar gof iy %é&feei d% Ived 0 nh ? a'na a\’f@ﬁ&? é@éﬁj\ frig R:rr r'@Zryégt i bé&grté% $}e
sodi Uriolctedl yamad: dVaith Waes Bt thBr 8k bt 25°CObruNE dBAWHRFELWEIZY of (1-methyl-L-

styr emssdhwrwbbﬁmmﬁym.omelwmre we:ﬂ,o ateotisihed:t ur e by M t subi shi Chemni cal
| ndust ri &p.l172d-75%¢nder the trademark "M C GEL CHP-20P"; hereinafter sinply
ref erredlald a18.0% = 1. &1- 20P resin' 2 After the colum is washed with 300

m 'df watfeYme fome ' 13490 é?fodeBu‘@ﬁo i181%'84%d with water. The fractions which
are posltlve to the Paul y s reactlo%gare coI | ected and | yophilized. The

e o S R R
) c rbBdj Iv ) t
Che 90@5 ankdtHe @ ifardo- hﬁﬁb b rdarBbDiiagidfbolidat PSTU]
\obtaai nerdg oBQ-histidyl-L- leiaam[dGFZHBr (adecommf)métwwdwme ard @ddedthersi30 Théoxrtbrpleds 2
( 1) 1 .sbed)atod°C Tormebduyd ard &, 15°Qlfoh pde day. ddsotubiecinatecialsl afe. fiiterayl off, and the filtrate is
I\L hy d rdéstilfes tocempya sdbveat Thetiesidus i digsolveddio SRiml of 1%iHG end washedmith gblorofersn. The 6
o dYaé%féqYBh'&??lPﬁta‘F m&wmodmb' CfBEEPff me&oweafo yend fepyenadayiinp gef" r?g
St ae afeqotse '" . ﬁ}ﬁg ! 'tg"dé'ﬁ:f’ S SBELEPK e 8¢
herer 5? (:ET.,.{ g'm‘@ Vb R’°'“tﬂ"f’ﬁé° #8f%hand, 3.43 g of
benzyl 1: r are di ssolved in dinet hyI formam de, and
nﬂq-2|7ci gm%n%ogepgggd tz;)iberet 0. The mxture is stirred at 0OC for
203<m nut amn (BMO—d&S&l uble 211t &H)j 2653818, 6l 8.00 a3l 4.0—TBdmi ZHI #.85-6.1i(m, aeled
" S619:#7. 10lm, AH), 78A<7.8 (e 6H1, 811Ubre 1HE 886 ilbrriedHRt OC for 4 hours and then at
[er r] f of2) 5emalefi3-benrovitibetbyirked. %ﬂnhaqirgowr\é-tfmﬂtrv\elrlerdowfarmdewe dispelved in 8 im0k

IS CO ﬁhla%, raepf A%% regioy F ol n{;\é ter 9é:stStlrreddat:emac’nmd
é?e mari? TE\\:% wggsrl ergnma sadwn o} ;ga ét gﬁa 8'?4 ad oone

owiE: o FeSvcinde, W ‘téi i B Eﬁ

b Gl ae@ dimmara ![145- he

cOl UMAity8rodRBIEGRdyIL-BRAIndTh rd@ IZ/HJOE‘é’ret edZOA: met hano and %3 of

50% et htheophyside-cmswital propertibl @n thid be;ddesara eﬂnmaodmtmms:f mhmambwvobtlamw%

rret haBgdmpldRe-(3)r acti ons which are positive to the Pauly's reaction are
ected fromthe eI uate and 45 concentrat ed under reduced pressure

vvhereby Pé/l 9!“?: %}J o ?
prol i pat Erohbs idatbo ) ﬁg o ﬁ' e
pr sdu Erﬁngk%ﬁ é 9 asns% 'kvrs ?l‘uﬂt:r bt g 34«%&6 tﬁq

9' ve 888 .58, Bf7 WM and 75 mg of triethylamine are added thereto at ~5to 0°C The mixture is stlrred at
(1- nes"rd.yfbr 3 hdurbarti A Gydro Gantteydtyre korfbrﬁtdad.yhsoluwh’ @bierislk @retilered|o?r dnl théfiitrate is
powderoncentrated under reduced pressure. The residue is dissolved in 80 mi of water, washed with 80 ml of
ether and concentrated under reduced pressure. The residue is purified by silica gel column
50 chromatography (solvent; chloroform; methanol = 4:1), and recrystallized from methanol. 6.0 g of benzyl
{1-methyl-L-4,5 dinydroorotyl)-L-histidinate are obtained.
M.p. 184—195°C
[a)3' +21.8° (C = 0.5, dimethylformamide)
IR viyie! {em™'): 3300, 3200, 1735, 1660
55 :

{2) 2.7 g of benzyl (1-methyl-4,5-dihydroorotyl}-L-histidinate are dissolved in 50 mi of water, and 50 mi
of palladium-biack are added thersto. The mixture is treated in the same manner as described in Example
2—(2), whereby 1.8 g of {1-methyi-4,5-dihydroorotyl)-L-histidine- 174 H,0 are obtained as powder.

[a)3' +68.8° (C = 0.5, H,0)

60 IR viuie! (em™'): 1720, 1660

(3} 1.23 g of dicyclohexylcarbodiimide are added to a mixture of 1.56 g of (1-methyl-4,5-dihydroorotyl)-
L-histidine, 565 mg of N-hydroxysuccinimide and 15 ml of dimethylformamide at —10 to ~5°C, and the
mixture are stirred at the same temperature for 30 minutes. 570 mg of L-prolinamide are added thereto and

65 the mixture is stirred at —5 to 0°C for 2 hours and at room temperature for one day. After the reaction,



50 - [err] (C= 0.5 H0) IR [err]: 1720, 1640-1680 NMR [err] :
1.7-2.4 (m 4H), 2.90 (s, 3H), 2.4-3.9 (m 6H), 3.9-4.2 (m 1H), 4.3-4.5
(m 1H, 4.6-5.0 (m 1H), 5.09 (s, 2H), 7.2-7.5 (m 5H), 8.96 (s, 1H) Mass
); 496 [err] 55 (2) 700 f nzy, . : .
ﬁe’th -L-4,5-di hydroorotyIrTgEE Hb'gegcéﬁzLBﬂrol I nate are dissolved in 20
m of iﬂ?&lMﬂEmriﬂggregﬂem oft EndPRhdndd WitHsE kit elwaRbE TR e bAERSdnthgs BRtoMibirled! ©
I S stigndOWashbd WIRNBHIcPEMAK.tHE! Biitish i adjasted 1d PHNY AitP G8du@dbicarB6hatd, aali pasdear
was ad@emsigh @ cbldmnrzacket iwith GRPXL20P eesiri Mhle édkema &ivadstied witls 200 it efrvederpirdd thdhthe
filtr adeeurecspredmtsremttediwttm 20% mptieneb Mhe fractionfwhick siechesitive tacthy Seualy s irgagtionire h
m &t haqq:djecteq/m rm}foo@n rg_ted g@0der reduced pressure. The residue is cooled, and crystailine
net hyl nremmtalqm Y m'isepetbyi )ttatomﬂst7|a19/fi (3 ymethyddiSrilinydpooresy-L-higtigvidrrralinsadcs - 2 p.

[err] 'i E?g Hga;{;fﬁ%;F A;tglpfzae"géﬁgoféh rﬁrd Hzol)eéém(:% WIfL7 5$e ]TGgO iarﬁgl‘g’(oob alrgﬁ)m

[err]  arhy 7"_‘1(

T8 57 (s, 1H). 65 8.57 (s, 1 H  EP 5165 042 Bl (3) A
mxture of 4.29 g of (1-nethyl-L-4, Sedipwds oorotyl)-L-histidyl-L-proline,
1,15 g of1)516 ing@F DxB1YEE,EAINFEGOr0tiC a2t afid 845 g 65/ hgdrexysucdimidb drertlidsaddn 80
M of i ofedidngthf/i6armamidde ands 680 g rof dicptliofexyicdrbbditmid arwi avided shemetd atD te SInThe
t e ermixwreis Stinred30 thei saoe campefungifordD miguesandal reommeningratire égféomeneteéiae@ft 0

m&TiRSié' la't"ﬂ[fh’i'iC ffoém“tfmﬂhé"fhﬂi'%cﬁia@ Byll. s@hem e%’c-a*fap Aor 59I5d|’97§@ "r‘i’i" é‘s
2t odfat nw? blq Be B ERd stired S s géo rrgtﬂ /% %f@%‘i ftor were
and ”ﬁ%ti‘i ‘t‘ﬁﬁrﬂ’ RERs Ka »%ﬁ/ m 333 i %ﬁi’ ed S
di ssol v,@ iue @ Bt %.smt h biftbiatdgfaphy blents

faL» 5ta e@hansi ‘3 ee‘Bypl oW'( lyaAloRsIRN®-B5ALL IR Byi-L-
s Cbr&ih&&%%r&o&@h% d with P- 20P resr n After the colum is
washed Wd)3t £8.3°I(C er 5 dbfhetiydfoenamitble desired product is eluted with 10%
met hanol JR iR (dm 3k 117200 368@N1676, 184@ positive to the Paul y's reaction are
coI ected and concentrat ed under r uce he 10 resr due S
di SSOI\r{ #itg qul ydr {fz { tigyiéﬁwm "Hd?é E 10 mi of
a VSt% {gi%atﬁﬁ if] aBi ehucss, f%u‘é esél% li& %tigﬁii‘ % Wittt

i} ;)iufi T\JQ hml;precipitates
4 i"-a/el&ieeree mlm , Sbas nrm a mm ed, rear,eazoba 107§ flmebyPL-4,5-
[eucr] dirgdrdorot(fL-mistigyl- l:lQJQ)lméﬁlde 7/2 HE &rp ob{armsh) 3400, 3250, 1710 1660,
1610, 157Z%e RaitpicBerdicdl Iprofdiesray tiié prbdoeinate ydenfieaiwiith \these-of tive shintiptel bbrained i
aci d, Ez4®ple@-(@ N-hydroxysuccininide and 782 ng of dicycl ohexyl carbodil m de
are dissolved in 13 rrt of d| rrethylforrramde and the m xture is stirred at
[egs] fo at ure

orer 4 jl‘bgi,% it st ?;i o bl Pﬁ‘l’h{;?ftiﬁég%? ﬁ;@gﬂa@ff at

[err] 4f 7Qﬁ| haiamiad e%&d Eno@ﬁﬁ'&nd@)&t - th xfUré & stirréd & 10°C for
f i | terasdsf Afteraiswtibtbenéted.ansf ab ﬂltérSd 6k, 3hd filtrord |stdaniseame ufAddr ¥édiked Prissufecs0 mue
di st aqueousR0Fcitnic aooﬁ sdluttdntded adued tovhs nastiueiahdhinsdilible ofatarials afdfiiterss off. The
r filtepterigl pgjusteditopl SyyithGodiumibicadtingtr dndsatupaserhwvich sadibna¢tleridedTheo. the Bitratefior
ne d “icif 'Ffie‘f'i"i' ferraﬁs'r’ th%ﬂfﬁ 'e's 'Féi"ﬁ?‘?‘ét@g regidue ineryeeltized v Theepasicon,
washeds fg @efriffg t,g et S Mg oL Dy e O gyt
mes hyl %— pd"r arety g’t‘a p'r ‘i nam de are obt ai ned.
{a)& —16 8° (C 1, dimethylformamide)

(2) A mixture of 1 g of (3-tert.-butoxycarbonyl-1-methyl-DL-4,5-dihydroorotyl)-L-histidyi-L-prolin-
amide-4 H,0-1/2 n-hexane and ml of trifluoroacetic acid is stirred at room temperature for 30 minutes. The
50 mixture is concentrated under reduced pressure to remove trifluoroacetic acid. The residue is dissolved in
20 ml of water ind adjusted to pH 8 with sodium bicarbonate. The solution is introduced into the column
packed with CHP—20P resin. After the column is washed with 300 mi of water, the desired product is efuted
with 20% methanol. The fractions which are positive to the Pauly’s reaction are collected and lyophilized,
whereby 560 mg of {1-methyl-DL-4,5-dihydroorotyl)-L-histidyi-L-prolinamide-H,0 are obtained.
55 [a]3? —-65.6° (C=1, H,0)
R',;:‘.’:'(cm"): 3250, 1720, 1660

Preparation 1
{1) 5.0 g of L-4,5-dihydroorotic acid (J. Am. Chem. Soc., 75, 6086{1953)} are suspended in 80 ml of
60 dimethylfarmamide, and 4.4 mi of tristhylamine and 3.76 mi of benzyl bromide are added theeto. The
mixture is stirred at room temperature for 2 days. 6.6 mi of triethylamine and 3.76 mi of benzyl bromide are
further added to the mixture, and the mixture is stirred at room temperature for 2 days. The mixture is
concentrated under reduced pressure to remove solvent. Water is added to the residue, and the
precipitated crystals are collected by filtration, washed with water and then recrystallized from methanol.
65 5.8 g of benzyl L-4,5-dihydroorotate are obtained.



Mp: [err] (deconp.) [err] +27.2 (C = 0.5, dinethylformam de) IR [err]

3400, 3200, 1738, 1680, 1620 30 NWVR [err] @ 1.6-2.2 (m 4H), 2.6-3.8
(m 6H), 3.00 (s, 3H) 4.0-4.8 (m 2H), 4.9-5.1 (m 1H, 6.9-7.1 (m 2H),
7.3-7.8 (m 6H), 8.1 (br, 1H), 8.65 (br d 2). 510 ng of . _

(3- bénzoyl - 1- rrethyl L- 4, 5-di hydroﬁ%t -ﬁ_dﬂl"g | -L-prolinanide are

di ssol ved i ny %ﬁq Saget hanol, and 136 ng of 15% ammoni a - nethanol are
added theretgzs ﬂﬂﬂgﬁé@,@%gﬁ,gﬂ at roomtenperature for 30 m nutes

and distill e(d) Sggr(ﬂrﬂéH&l Rjshfm@roor&tatdl ar® Hisv@V&t incgeempoitdiphetrifbiAtanti@s i ady &, mi of
and 35 i nsethylibdidemreadde teratoe.29 ¢ dfasnaimtyidridd (62 %vaitdispetsiong sreiaddadttio sietminturéat
et hyl #&cel2to@8 Caardl themixtune isistinecd a8 dbaud 285G dordD miimuteso Manethe Afixtare is rfustedto ghid with
is all ovve%Fet'Q) agdam f'@r’ cen@naatyduah 3a‘°WPﬁFlgErb&t°®‘f 40° FH@"E’( yasugad prggsure to remove
preci pi ta?!8 #nd ihe preginitated crrstalf ara goligeted by

[err] for rls added to the crystals and the aqueous mixture

di hy dr,gor sgrr %%ﬂ:ﬁ? l{]—: crfgﬂ 1115'&? o ta on and {hﬁn r cbngftallbzfa% frﬁe Gathﬂ.ﬁcetate
physi co-c qé Y'es are |dent|cal with those of the
sanpl e obt al[@] +lsﬁl 7EPC@4TPdlﬁrea1y(f&)nanEe¥@”p| e 4 (1) 6.37 g of

1- met hyl - 4, §3)digof dem@l Binkbylalc4, Stdiipdrodrbtate §re@issS108d ip 80 i 6hteBsAFetMah, aal 840 ml of
di ssol VedEthamoB@rer‘ddded trarawe 0y § 00 6 %epuillaidiym8harcgal 04 adied)ta |t anixtiire aarisbttie inmfkides is
ar e adé@edshekger ¥t oot temperaturg én hydragrh gdscatr®spliexe underian ymoswmceqreqsm Aftercthe
t enper at UPECIPBrs sprEPiatedr msngls teffa'sQerﬁz%erqﬁ off-i tenfiirate ds cp gmr | jeduced
Chem 50cpfe§fa§ to dB’i"’”?EQP ‘(’i%é‘)‘?%{ﬁ%{y%" fiom peratdy I 4 Phmyg é &3 {iydroorotic

thereto a?' ? J: The m xture is stirred at [err] for 2 hours and at

room t;errperq&]gw§4ggx(caqed,g,@%y,fgrn,§m&5ﬂ e materials are filtered off and the
fiNfate i s TR @haR JdsHiSy the SRHIRERpBSRIERExaBR T esi due i s di ssol ved
in 80 mM of water, washed with 80 m of ether and concentrated under
reduced pressure. The residue is purifRrephrimionsd | i ca gel col unm 50
chr omat ogr ap H smbmbhemcerb@ﬂmm arecadtied ab a-mixtute of g @f Netariutonycarpeayl-N'"-
from A ?YJJI- SBd'Oe' 961906 3 i'lﬂ'?iﬁﬂﬁ}-l L33 94°f9“ﬁﬁ’ f‘ﬁé’?‘b‘i LQ‘WP!Q'PEI'FWaEQéd
are obt al ggron i< rrie e tlr.re at5'oo .d f eactton.
3300, 32 gte f'l atﬁ ora ed ore ove so vent. IQE tate is added
UBO satur uJ lcar onate
it e
(1-meth |so ’ iR 9&% s@ BURRLEAS bl HHied svdbered o Rlont,
and 50 mTh@ redidlel i8 Gritkbu & daﬁ agnﬁcaaghﬂe ehﬁérothe lQmIi\i\ IKWEﬁ'od with bfhaf, Qﬁ’e Hésired
t he sane preduacis eRitedd@tCathy) acktats. ﬁxam}a{aﬁs 2or{ddpsednb @ryebys, Whéreby 6.0 g of benzyl (N°-tert-
(1- net hy|butbxgecarbdmyN'Boosyt-ihiptidylii-molirditeare obfathe@sah odly € obt ai ned as powder .
[err] +68 8(4) 6.0-g of tgganzqug teFbut )@parponyj_mmosyl-gg'@tl -L prdgga age dissolved in 50 mi of
di cyc PB’&H ami f 1-h bngogxapﬁlg(@mqug nxture is stlrred at room
(1 I’T’Et??o’ly|te qﬁ he ea

S S TS r:\igd T

at the Saifac %rm@aawh@n eVkp umm &ama dd by
ther eto amda @céub.anaha@hufdardpﬁy&uvemeauabfma hﬁtl{aﬁblﬁl 9: 1pr~n3re PUESG otb zat(w tert-
Qggn B@® Mbetoxydarniicl-hisidyl) dayolindfet 26 obthined @6d biln, EP 0168 042 Bl
| ubl e MRAVERTEMSlcrar's: 3400.t380®d of f and washed with 50 mMl of water. The
f iltrate anﬂ” dEoaf R 'df“e“%b‘?%?’ﬁéﬂbmvétLMH\édeq'hate H(ecﬂ'i?Pb!F‘m" 4ptral of APtH@ -
i s adj usI‘I a?eoa?ﬂ-?hS v ?S'Efeﬁ ?'Eé? Eefmé 5?% Aereae 'xét"ﬁﬁe}”?ﬁ?'ated

packeg, wf. WZ ﬁds";? U o ﬁ%ﬁﬁ%%‘b@, ggz:w ' ‘;‘? &“ﬁﬁ
then th eh a,uIL 0 rﬁﬁlatm ROfrodUdd Soah ' EAC §99 ing
are posi tcbmsodrfa dfleﬁad?ahlbwﬁomemn@ianar e

Preparation 3
50 (1) 2.62 g of benzyl 1-methyl-L-4,5-dihydroorotate and 10 g of triethylamine are suspended in 25 ml of
dioxane. 2,81 g of benzoyl ehioride are added dropwise to the suspension at room temperature, and the
mixture is stirred at 60 to 65°C for 3 hours. After the reaction mixture is evaporated to remove solvent,
chioroform is added to the residue and the mixture is washed with water. The mixture is purified by silica
gel chromatography (solvent; chloroform) and evaporated to remove solvent. The residue is recrystallized
55 from ethyl acetate — n-hexane (1:1), whereby 1.6 g of benzyl 3-benzoyi-1-methyl-L-4,5-dihydroorotate are
obtained.
M.p. 110—111°C
[a)@® +63.0°C (C=0.5, methanol) _
(2) 150 mg of 10% palladium-charcoal and 30 m! of ethanol are added to 1.5 g of benzyl 3-benzoyi-1-
60 mett.yl-L-4,5-dihydroorotate, and the mixture is stirred at room temperature for 40 minutes in hydrogen
gas. After the catalyst is filtered off, the filtrate is distilled to remove solvent. The residue is crystallized with
n-hexane and is recrystallized from ethyl acetate — n-hexane (5:1), whereby 850 mg of 3-benzoyl-1-methyl-
L-4,5-dihydroorotic acid are obtained.
+  M.p. 186—187°C
65 fald* +95.2° (C=0.5, methanol)



5 collected fromthe eluate and concentrated under reduced pressure. The

residue is cooled, and crystalline precipitates are collected by

filtration. 1.17 g of (1-nmethyl-4,5-dihydroorotyl)-L-histidyl-L-prolinan de

7/ 2 H20 .are obtained as crystal. @ E@/ i.co-chenical properties of this

product "are identical with those 0 Sbbt ai ned in Exanmpl e 2-(3).

10 Exanpl e ( t acid and 345 ng of

N- hy'droxysJ@glp%%dn‘lﬁ;garg%e&%?éséomv%%ﬂwgnmgn%mc&g?{r@tltel formam de, and 680 ngy

of dicycl ohexyl carbodiim de are addedrptdparatib@sat O to [err]. The m xture is

stirred at (titemixaure of EIMPRofdentye1-frethyOL3iSAdibyeitoamdteat .2 gobdirtea eyl dicarbonbter 0.7

80 mi‘nutrelsof trietBylamink, A.65 § ef 4.4-dimmgiyianiinppyidiray 1.7 ml of tekriahyediefean and 3 ml of dimethyl-

trifl ur daceamideissoied at 263 fso%hoqraﬂhe "94’9"0"1’395"{'2 tfﬁrﬁjumﬂ%'qﬁw@ﬁpressure

triethyl érnf?féd dﬂe'asq diipdO my E?}PYJ agetaresy] waew F % F"B %“H iy Fc'g

(ne’ cace TRty edor e car ket %'?h" A

reS|d6ued; dg 4SSO ved T orm nso Ierraerla 4re

filtere andqkde filtrate is vvashed with vvater and dried After t he

m xture i srmqm,'em-r)anm vradersgs educed pressure, the residue is purified by

silica gel (D onwwrehuf Go®rggefajehsyl Gs@rt.\barxycatbdryl-bimerhyl-Died.Srdihydroorotate, 200 mg of

acet at e: 1A%t pailadibm=chBrcoalZind Smnequgbryetllar@l shBken at room temperature in hydrogen gas atmos-

( 1- me*t hyphereunder_agiapesnyenion” ye far 3 0“1'?: { the ragetian; 'aw'ulte"g raISﬁ ltpgedgfp and
0 1C

O SN B codgeor

167 xd are obtain
( 5% thyI E@w&lcw yysog-mb)nﬁgr,rs}stosyl L- hi stidyl -L-prolinam de are

di ﬁppl ved iiis Hodike & b2 %A istring BEMIA oPBmMd @ed to stand at room
te rature for one day. After the mxture is concentrat ed under reduced
Pr eSS U @lailnl for'tRS COhEacking State? 'BEQRH bE Fit &a'Tr LPLy and washed w th

chl oroform The aqueous solution is concentrate to 3 m in volunme and
cool ed. Thé. tMpgiyad.biditgdppbenylistiayigsolmsmid0ditretondulay filtration, washed
wi th®water and then dried, whereby 620 ng of (1-methyl-L-4,5- 30

di hydroorotyl)-L-histidyl-L-pr®inamide-7/2 [err] are obt ai ned. The

physi co- chemi cal properties ofH{his product are entical with those of the
sanpl e obtained in Exarﬁﬂg—ﬂ (3) YExanple 6 Sﬁ/{g 1) 1.24 g of

di cyol ohexyl car bodi i m de addegl to the m xtlure of 1.36 g of

3-tert.-but oxycarbonyl - nihnyl -%HHGHG%WM 690 ngy of (I)
N- hydr oxysucci ni m de and 20 Nof di met hjyl f or mani de at 0 0 [err]. The

m xture is stirred at roomtengerature f@K 1.5 hours. 2.06 g of
L-higtidyl-L-prolinantde 2HBr and 1.7 _o triethylam ne are added to the
reaction mxture at -5 to 0C, and the m stirred at 10C for one

day. After insoluble matferials are fllteied of}the filtrate is . .
concentrat ed under reduced pressure. 30 aqueous 20%citric acid

sol utlon are added td the residue and insolufgle materials are filtered of f.
Thes |Itrate is adfjusted to pH 8 with sodium b| carbonate, and saturated

vm't sodiﬂ Hraseregally ﬂ‘ﬁé‘?fab'F gida T"f‘? her d wi or.of Qrm . and
the extrag hﬁ"&a@gﬁfgﬁ%}%g$ %ﬁ E ﬁj egrb‘s'?gfqufe"d'?mf Ehf‘f"ﬂ‘gg' glingyde
thé crystah |A FockdsSHol Plepdting 1ar§1 h oWhEprl%rJhngmﬂfe of the formula:
(3-tsgrt. -but oxycarbony -1 - et

orotyl)-L-histidyl-L- prollnamd;e [err] 1/2 n hexane are obtained. 45

Mp. 80-90C [err] (C=1, dinetpylformam de) (2) A m xture of 1 g of

(3-tert.-butoxycarbonyle~g- DRty -4, 5-di hydr yl)-L-histidyl-L-prolin-

am de-4 [err] 1/2 n-hexadeland of trlfluoroacetlc acid is stirred at
é\\ I ntrated under

>

roonftenperature for 30 m nytes. )
reduced pressure to renov hJ-Ooroacetfc acid. The resi@lue is dissol vedI

in 20 nl of water and adjustedgto pH 8 h sodi um bi car bonate. The
solution is introduced into the columm ppcRed with CHP-20P resin. After the

colusm is washed with 300 mM of water, t R ired product i's eluted
X
N
- H

50
“ora pharmaceqtically acceptabie acid addition sait thereof, which comprises the s*ep or steps of:

55



with 20% nethanol . The fractions which are positive to the Pauly's reaction
are collected and | yophilized, whereby 560 ng of

(1- et hyl - DL- 4, 5-di hydroorotyl )-L-histidyl-L-prolinam de. [err] are

obt ained. 55 [err] (CEpP 0463 lig+ 3250, 1720. 1660 Preparation 1
(1)k5 0 g of L-4,5-di hydroorotlg1 acl Sﬁ(% 57 m Chem Soc., 75, 6086(1953))
are susﬁemleahtlcah Béused ae theGflartioly ot inunti@f BExample 3. and 4. 4 m of
triethylamne and 3.76 m of benzyl brom de are added thereto. The m xture
|s stlrred at roomterrperature f(ﬁ’rep@rada 4 6.6 of triethy Iam ne and 3 76

?\téte -te “E thg,
E% s a%g- *rfﬁ@“ﬁ.ﬁ%'a%éz:s“’eczaﬂ T
redlﬁfee \Z?e W&Q& '} AR 1}@ élgfu ,mcaaa@ the
pr esdiRich tﬁ ya $s aree ha pr%méﬁ'h%e ol na Ha?

t hegtngecr b(—‘ﬁ& l&ﬁ‘ el ePtabwtoRycBrb8hyi A anagthyi-OL=4]5- &h?ﬁrb&r@fa@@&@t ate
ar eotftbihad.ned. EP 0168042 Bl M p [err] [err] (C=1, dinethylfornmam de)

(2) 6. Mpg1&7f—1lsmzyl L- 4, 5-di hydroorotate are dissolved in 66 m of

di net H IVHS'Kmm d@60, a745. B9R1  of rreth | iodide are added thereto. 1.29 g of

sodl u AYXHER Q1FH0ms of bepsy) éﬁ%ﬁ oxmaebomhbdemi Plpfles- wr e?retaaq 280 me “Pfo
A’&H dt“r‘i‘é“?ﬁ"i?@h?"@ °s‘“ ?“P BRnokt 5

at l’ l OS-
reo terial an
L Hs %“ﬁha @gggﬁiﬁfi%ﬁ oy o
mﬁa o538 Seif
Ethy m e«;szewg a e to t e resid e preC| pitated crystals are
col | edaem:'lmjn‘f‘) l17g5211 74001 728/21808 d vmth et hyI acet ate and then dried. Water is
‘added This drbduct tasstiealssd asithe stamingampoeousd of Béamipe 6.5 stirred for 20 m nut es.
Thé—trystals are collected by filtration and then recrystallized from ethyl
ac eClaive. forl the Tonbaqing fStdres BE| CHIDEER IGB! IT LI U RL @Ehydr oor ot at e are obt ai ned.
Mp. [err] [err] (C=1, dinethylformamde) (3) 4 g of benzyl

.4 - met Ry [-Methyi-8.5¢iitvgtpoersyl distice-raeiinachidesafItheefgrwia80 ni  of tetrahydr of uran,
and 340 m of ethanol are_added thereto. 0.4 g of 5% pall adiumcharcoal is
added to the m xture, anthhe m xture is 15 shaken at roomtenperature in -
hydrogen gas atnmosphere er an at nospherj ressure. After the reaction
is conpleted, insdtBpr¥ mateyials are fllr“{elkg off. The filtrate is
Toncentrated under réddced pjessure to dryness, and the residue is
recrystal lized from nepkangl—CQ BEOrNm GQYE 5. di hydr ooroti c (@i d
are obtained. Mp. [efr] 20 [el’r] + 49.2 (C=1, dinethylformam de)
This product can be used & the st ¥ ?ﬂng conpound of Exanple 1. Preparation
;2 (1) 2.61 g ofi"dircycl ohexyl car bod i de are added to a m xture of 5 g of
[err]-tert- butoxycarbonyl [err]- 25[; to¥k-L-histidine, 2.94 g of benzyl
L-prolinate HO, 1:23 g of triethyl E'm ne% 50 m of tetrahydrofuran. Said
addition is carrled out at [err] and—th¥“m xture is stirred at room
terrperature far “one day. After the reacm on, insoluble materials are

“Filte (OO § dthe filtrate.| ted to remove sol vent. Et hy]
armace tl a cce t ble acid itio P
%1/ 2eTI'leSc Eg gl% ﬁh‘ 33 @%ﬁﬂ]%g E{hgdpjo m\‘)@)s ﬁ‘gn l-yar inami e
N‘S& pHarhacdGlidally a&eé\gbl@gbiﬁ aaéﬂt&‘ e er%Q rum onate soO ron an

sal i Ns. a@rstesDr pRPSIRSSIEBYYA,5-BhirboReShtid/I-bAYIRIMILS of tHeGEransl evapor at ed
sst 0 renove solvent. 30 The residue is introduced into a silica gel colum.

After the colum is washe® with ether, the desired
]

CH,-N m
50
I o

CO-NHCHCO-N
9] N
H

2 (I)

H .
CZ

L—— N~

B

60
or a pharmaceutically acceptable acid addition salt thereaf, which comprises the step or steps of:
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product is eluted with ethyl acetate. The eluate is condensed to dryness,
whereby 6.0 g of benzyl ([err]-tert-

but oxycar-bonyl -[err]-tosyl -L-histidyl)-L-prolinate are obtained as an oil.
(2)°6.07g"6f benzyl © EP Uie8 042 B v~ - - _
([ehr]-tert.-butoxycarbonyl-]err]-tosyl-L-histidyl)-L-prolinate are

di ssolppsbnidénsiy 1inetail4,Bihpdrgchoté acidinf tharfiermlat g of 1- hydr oxybenzotri azol e
are added thereto. The mixture is stirred at room 35 tenperature for 4
hours. After the reaction, the mixQure is evaporated to renove sol vent, and
ethyl acetate and 1 N-sulfuric aci 8 are added to the residue. After
insoluble materials are fildgmprelOf f\the aqueous | ayer is separat¢gzfyrom
the filtrate, adjusted to pH 8 with sddium bi carbonate and extracted with
ethyl acetate. The extract is drfed OOHN evaporated to renove renove
sol vent. The residue thus obtaphe g¥;rnnified by silica gel colum

chromat ography (solvent; chloroform nethanol = 9: 1), whereby 4.5 g of
be ih bTi& kG droyg? i ik opia Steh iVl kietivdiive kiehedt avigh Riswly-ai ned
o5 B SR G Sl BB BHG A S SEn el o/ e

([err]-tert-butoxycarbonyl-L-histidyl)-L-prolinate are dissolved in 40 n

of 15% HCl - di oxane, and the m xt hs Stirred at roomtenperature for 30
m nutes. The reaction mxture is egaportted to renmove solvent, and

di i sopropyl et her i s added NH QREO+ Ns+ .COWRCi pitated powder is collected
by 45 filtration, washed wi4jh diisopropylethér and dried under r&lGEed
pressure, whereby 4.0 g of b@ryl L- histidyl-L-prolinate.2HO (yield:
guantitative) are obtained. T[his product can be used as the starting
cohpound of Exanple 2 withoutf~purgdi cation. Preparation 3 50 (1) 2.62 g
of benzyl 1-nethyI-L-4,5-dihyProor§E§§<a and 10 g of triethylam ne are
suspended in 25 m of dioxangl_2,$4-0 of benzoyl chloride are added
gropwi se to the suspension at roomtenperature, and the mxture is stirred
at ORbrbif XB ARGty grduh 8Ms Brotedldaamidod ot a¢ bis@tiest,Uur e i s evaporated to

I enov @BIS@hiiéiing 1chébyIof Sodinydreoraniinietidine bfhtbe Femudtie and the mixture is
washed with water. The m xture is purified by silica gel chromatography
(sol vent; chloroform and evaf@orated to renove solvent. The residue is
tecrystallized 55 fromethyl llacetate - n-hexane (1:1), whereby 1.6 g of
benzyl 3-benzoyl -1-netdw! =N§-4, 5di hydroorotate are obtained. Mp. 110-111C
[err] +63.0C (C=0.5, methagol) (2) 150 my of 10% pal | adi um charcoal and 30
m of ethanol are added tojl.5 obgBéxtoddenzoyl -1- 60

gret hyl - L- 4, 5- di hydr oor ot ag®, the mxture is stirred at roon1teﬁ5¥?ature
for 40 mnutes in hydrogen gas. After tgg catalyst is filtered off, the
filtrate is distilled to renove solvent} Zhe residue is crystallized with
n- hexane and is recrystallized from et hjH—agetate - n-hexane (5:1), whereby
850 ng of 3-benzoyl-1 -nethyl- L-4,5-difjydroo ic acid are obtained. Mp.
Terr] 65 [err] (C=0.5, nethanol) EP 042 B1 This product can be
used as the starting conpound of Exanple 3. Preparation 4 (1) A mxture of
1. 3&hdgeiiX' BEIXYdre the MRhEYY ddihedtatiove] T4 IRESI0RS Ractive Le@vatile MlerdofWvith prBli-Y

di canidenathe forbwia: Ml of triethylam ne, 0.06 g of 4, 4-dinethylam nopyri dine,
8.7 m of tetrahydrofuran and 3 of dinmethyl- formamide is stirred at 25
to [err] for 2 hours. The reacfiomym xture is concentrated under reduced
pressure. The residue is disg ved iél%? m of ethyl acetate, and §@ed

wi th water and an aqueous 10% q g solution. Then the solution’is

citric
;9rhﬁqsgﬁﬂwﬁ%@Q9rated to renove solvent, and the residue is crystallized
Wt {C) converting a 1-tnethyl-4,5-dihydroorotyl-histidyl-proline compound of the formula:

0

!
35 j ]
CH_- .
o. 1 CO—NH?HCO—N COOH (V1)
CH -

X
0

2

N
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ether - n-hexane, whereby 0.7 g of benzyl

3-tert.-butoxycarbonyl - 1-met hyl - DL- 4, 5-di hydroorotate are O obtained. Mp.
ferr] IR [err] @ 1760, 1745, 1695 (2) A mixture of 600 ng of benzyl

3-tert. - but oxycar bonyl - 1- net hyg o 6% ﬁhﬁy orot.at.e,. 200 ng of 10%

pal 1%@i um charcoal and 30 m of met hanol s shaken at roomtenperature in

hydr ogehergia X' ahdX3 areThe §dnty & dofided aidvepd SISREBROT 6r PifedivE derivative thehuo¥i into the

Af t er d¢omespomdingiaotide thareofl ubl e naterials are filtered off, and the filtrate
i s conceriPywhea' aMmX’roém-e@eq#um taingddn tifﬁheacnersstam@).uta)qfé@nygt el the pratetied m
et h5yl gwg @ormrow%er RMeYiep vheprot ghgroup or groups therefrom, and

3-tert (equisgdy GHiper i°"r¥é?'ﬁ9|‘“ rogudl igto A Ritagppcutically arcepiable agfst %ﬂ"n‘f@& salt

b o gAarJnE%Juﬁsa. lar?&f;% oA D LA oA E o
Eﬁeosgt;'*;'%% h Gy tfalRy ackdprADIPad Pbdcitiln suff tHobédF bid Wpharbsstic
1- Met hyl -4, 5-di hydroorotyl h| stidyl-prolinam de of the fornula: [err] a
phar netisions ferahé Qorteaeting Sakee ATCi d addition salt thereof. 2. The conpound
claimed in Claim1l1, which is
(1- met hy[-A sepcessdprarenasios dtryathy!¥.Sikydrenypty|-higidyl-protindraide of thg formula:
phar maceutical |y accept able acid addition salt thereof. 3. A process for
pref)arl ng 1-nethyl -4, 5-di‘hydr@orotyl -histidyl-prolinanide of the fornula: 0
55 l [ery] 60 or a pharmaceutically
acceptabl e acid addi ti:a% t ereof, whicheCo ises the step or steps
of 65 EP 0 168 042 jills roduct can be usefl as the starting conpﬂmd
:Exanple 3. Preparationjd (1) m-NBCHG:OS-fN—l.—S&—gpoNHBenzyI
é’e{’hyl DL- 4, 5-di hydroopot ate, 1.2 g ¢f di-tert.-butyl “di carbonate, 0.7 nl
of triethyl ani ne, 0.06 g of 45 4-dinethggam nopyridine, 1.7 m of
tetrahydrofuran and 3 m of dinmethyl- fosmamde is stirred at 25 to [err]
for,2 hours. The reaction mxture is cf at ed under reduced pressure.
The residue is dissolved in 30 nml of etFyI ate, and washed w th water
and an aqueous 10%citric acid solutiop_T the solution is dried and
evaporated to renove solvent, and the resigue is crystallized with ether -
n- hexane, whereby 0.7 g of benzyl
3- per tor ’tﬁlr@ ewtichlbracreptabiepadin kdddionlsal-tiérigfowbiol obraprises ti stép orGidpaioned.
M p. [er 4 cpréengipg i-methyj-4;dilyRrmmroticesii ¢f2he farmislat ur e of 600 ng of benzyl
3-tert.-butoxycarbonyl -1-nethyl-Dl -4, 5-di hydroorotate, 200 ng of 10%
pal | adi um charcoal and 30 m of net ha€bl is shaken at roomtenperature in
hydy ogen gas atnos- 5 phere under anMat nospheric pressure for 3 hours.
After the reaction, insolublegmieNials™re filtered off, and the filtrate
is concentrated under reduced pr s;&e. he residue is recrystallizedqifyym

et hyl acetate -n- hexane, whereby OO0H
3-tert.-butoxycarbonyl - 1- net hyl - Dp*4,"5di hydroorotic acid are obtained.

MQ/ 12-[err]
wherein X' is imino group or a protected imino group, or a reactive derivative thereof with histidyl-prolin-
amide of the formula

45 m
N’HZ?HCO—N CONH

CBz |
| >
—_X

wherein X? is imino group or a protected imino group, or a salt thereof,

2 (III)
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IR [err]: 1795, 1740, 1725, 1675 10 Thi s product can be used as the
starting conpound of Exanple 6. Clains for the Contracting States: BE CH DE
FR.G.IT LL.LUNL SE 1. 1-Methyl-4,5-dihydroorotyl -histidyl-prolinan de of
the formula: 25 [err] ‘@ pharmaceutical | y -aceeptable-ackd addition salt
ther86f. 2. The conpound cl ai rrecEPnodﬁzrﬁ‘llz ichis

(1-met hyl - 154, 5:di.hyqroor | )= L-hi sti.dyl=L-proli Lde or a

phar maceut ?”85?1'%”38%36’%"3‘81%%%#@'°§' 'f’f%'rﬁ”"lsba t"?“?g}?%f. 3. A process for
preparing 1-nmethyl-4,5-di hydrooroty -histidyl-prolinam de of the fornula:
45 0 60 or a pharmaceutically acceptable acid addition salt thereof, which
conpfi ses the step or step f;N condensi ng

1- net hyl - 4, 5-di hydroorotic acg8djof the fornula: [err] wherein [err] is
imno group or a protected iniqiégrou .c8LN Lve derivative thereof
with histidyl- prolinam-de of f i g ?‘i wherein [err] is im(mv)
grouf@ or a protected imno group, & a salt gfreof, (B) condensing

1- net hyl - 4, 5-di hydroorotyl -histidine of the + orul a: [err] wherein [err]
and [err] are the same as defined above, a SEIL hereof or a reactive
derivative thereof wwth prolin- am de of thefor . [err] 20 or a salt
thereof, or (C) converting a 1-nethy|-4,5-dilydroqg | -histidyl-proline
conpdund of the fornula: [err] wherein [ el [err] are the sane as
defined_above, a_.salt thereof eact i derj vatj t £l -
Cor r espyRRAnC g Xearie3iE % pinel AbRACh bafing 801 of I raablg A il whehBrotin
obtained 1n the reaction step (A), (B) or (C is (or are) the protected

ino group or groups, further renobying the protecting group or groups
erd J(EE\\

i m

th from and 5 (E) if requi ,further converting the product into
a pharmaceutically acceptabl e aci addité§§%salt thereof. 4. A (v)
phar maceuti cal conposition mhichﬂébnprls 2t herapeutically effective
anoynt of the conpound clained in Claiml1l or 2 or a pharnaceutically

D s e : .
ggcr:re:ote?%ﬂt ?‘Ea)?épxg?ggglat1-ln9£hy -%,lsztdit;[y Fgo?gt];l-tﬁsg%yapr%m%r crnr)?ncp%ldgcli g tlhle ¥or%% aept abl e

o]
30 ' |
CHB- . ( ]
J\\ 1 CO~NHCHCO-N COOH (VI)

35 ° X I

CH,

~— N

>

wherein X' and X? are the same as defined above, a salt thereof or a reactive derivative thereof into the
corresponding amide thereof,
(D) when X' and/or X2 of the product obtained in the reaction step (A), (B} or (C) is (or are) the protected
45  imino group or groups, further removing the protecting group or groups therefrom, and
(E} if required, further converting the product into a pharmaceuticaily acceptable acid addition sait
thereof.
2. The use of the compound obtainable by the process of claim 1 or a pharmaceutically acceptable acid
addition salt thereof for the preparing of a pharmaceutical composition for treatment or prophylaxis of
50 central nervous system disorders.
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dains for the Contracting State: AT 1. A process for preparing

1- met hyl - 4, 5-di hydroorotyl - hi stidyl-prolinam de of the formula: 15

O [err] 30 or a pharmaceutically acceptable acid addition salt thereof,
whi gh conprises th& step or stepspf R4S RS NG s o v

1- methyl - 4, 5-di hydroorotic acid cﬁptge{ﬁr I alerr] wherein X is inino
group or Ratdntstispratiackir Vertragsstaatyn; BBICH:DE FRRGBIIT &l IAENL 8Bt i ve thereof with
histidyl-prolin- amde of the formula [err] wherein [err] is imno group or
a prot ect ed 1i hiMethybt.Hdipydreerotyl-Bistidyl-proiparpid degformel Ep 0168042 Bl ( B)
condepsi ng 1-methyl 4, 5-di hydroorotyl hi stidine of the fornula [err] 15
wherein X and x2 are the sam®as defined above, a salt thereof or a

reactive derlvatlvethereof rolln- am de the forrmula [err] 25 or
a salt thereof, or (C)CHomiftin m

1- et hyl 4, 5- di hydroorotyl hf stid I-prollne cohpound of the fornmula O [err]
wherefon X' and [err] are t Qe sape-Ge-NBCHEQ ¥pbove, —QONHLt thereof or a (I)
reactive derivative there imMo the corlrespondl ng am de thereof, (D) when
[err] and/or [err] of the procmct obtal in the reaction step (A) (B) or
(C is (or are) the protected 45 im'no grooup or groups, further renoving
the pgotecting group or groups therefro E) requi red, further
converting the product into a pharnmaceu ca&cept abl'e acid addition
salt thereof. 2. The use of the conpoun nabl e by the process of claim
1 or a pharnmaceutically accept abI e acid addigion salt thereof for the

preparl n of a har maceuti cal 03| t| on for treatnment or prophyl axis of

f M ng? : r 3‘% gzeg %& 'IL:Ee alzc;’:'ggrojx_)ro%y-\f.-hnstlf ﬂ.—%%l%n%w (%;eb%m
1 NEt hy | P Il'u 94n e!ﬂ%-@ dﬂ@m' r&GhidtRYIBbliddmid der Formel 2E

CH -N

30 ' CO-NBCHCO-N CONH (1)

2

35 ' ‘ N>
—N

H

- 40 oder eines pharmazeutisch vertraglichen Siaureadditionssalzes davon, das den Sch-itt uer die & ‘uiue
U umfafit:
{(A) Kondensieren einer 1-Methyl-4,5-dihydroorotsdursverbindung der F~...uel

0

45

3 .
}\ L /-COOH

50 0 X

wobei X' eine Iminogruppe oder eine geschiitzte Iminogruppe ist, oder eines reaktiven Derivats davon mit
einer Histidyl-Prolinamidverbindung der Formal

NH CHCO—Q—-CONH

2} 2
CH_

55

(IIX)

60

2
TN
N
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i> N 20 " oder ein pharnazeutisch vertragliches Saureadditionssal z davon.
2. Verbi ndung nach Anspruch 1, die
(1-methyl -L-4, 5-di hydroorotyl)-L-histidyl-L-prolinamd oder ein

phar mazeiiti sch vertriglirches  Saur eagdg; t Ssalz -davon.ist. 3. Verfahren zur
Her Stel | ung von 1-net hyl - 4, 5- di hydr&? Cdaﬁ&éél | - proli nami d der For nel

35 Cd'-v ine Iminogruppe oder ei t-zi\eI lr%?nogrupp ggj Salz d von,
densx ren ﬂneﬂ eth droorotyl-Histidi v@ Forr ei nes
phar mazeut i sch d| onssadl zes avon as den Sch tt ue,

die :..hLL unf aat (A) Konden5| ereroel ner .

1 - Met hyI5 4.5-di hydroorotsi ureverbindung der F...lel 0 45 C3-N(I 501 COOH
wobei X' eine |nnogruppe odgg &l chut zt e | mi nogruppe ist, oder eines
reaktiven Derivats davon mit ean;H'

i stfi dyl - Prol i nam dver bi ndung der For nel
55 NH 2CHCO NI I I I CONE (rrr) 60 c2
B5~~~~ N~ EP O 16U4. CO-NHCHCOOH (IV)

‘wobei X2 eine | mnogruppe odor & ne ’ﬁeschatzt d m nogruppe ist, oder einem
“Sal z davon, 1B) Kondensi eren einer
1- Met hyl - 4, 5-di hydroorotyl - Hi sti di nvet bi ndung tgorrrel 0C 3 -NCOCH3 |
CONHCHCOOH (1 2 wobei X' und X2 w e
oben definiert sind. eines Sal zes davon oder nes,, 2 tiven Derivats davon
mt Prolinam d der Fornmel 20 jV) HN - CONH2 2 r einem Sal z davon, oder
(©) UmnandeddbeekNahd X2 Wi bben dbfifiek shdllemes Ghlvés diveh icdyl BIREY teBMReR IDBENVLTE ds\n mit
{Fornel O  Prolinamid der Formel
20

% _

- (V)

HN CONH2

25 oder sinem Salz davon, oder

{C) Umwandeln einer 1-Methyl-4,5-Dihydroorotyl-Histidyiprolinverbindung der Formel

30 ’
CH - .
; ”1 )
. 1 CO—NH('!HCO—N —1-C O0OH (VI)
O X

35 CH
2

— N X
40 . l X2>

wobei X' und X? wie oben definiert sind, eines Salzes davon oder sines reaktiven Derivats davon in das ent-
sprechende Amid,
(D) Entfernen der Schutzgruppe oder -gruppen wenn X' und/oder X? des in den Reaktionsschritt A, B
45 oder C erhaltenen Produktes eine geschiitzte Iminogruppe oder -gruppen ist bzw. sind, und
(E) falls erforderlich, Umwandein des Produkts in ein pharmazeutisch vertragliches Saureadditionssalz
davon.
4. Pharmazeutische Zubereitung, die eine therapeutisch wirksame Menge der Verbindung gemaR
Anspruch 1 oder 2 oder ein pharmazeutisch vertrigliches Saureadditionssalz davon und einen
s0  pharmazeutisch vertraglichen Trager hierfir umfafit.

55

60
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330, 30 * ~~~CH -N KIL 1
COOH (VI) 35

2 *0 >x2> 40 wobei X' und X2 wi e oben definiert sind, ei nesummﬂwm/mnllll
oder- ei ne§’ reaktiven Derivats dav@™i 0 438 94R -Biprechende ¢ W)W s e .

Ent\er nen der Schut zgruppe oder -gruppen wenn Xt und/ oder X2 des in den
Reakt i ons PatentdnspricheBiriden \astragsstagy: | t enen Pr odukt es ei ne geschut zte

| m nogruppe oder -gruppen ist bzw, singd, .und 26 Rt sl deE Formel
Umnandel n ded- YarBBgR 2y *.'fﬁste'f%‘gaﬁar’ﬁ?@ﬂﬁ%@%@‘?}'?‘&%%‘f“&'ﬁﬁes

Saur eaddi ti onssal z davon. 4. Phapmazeuti sche Zubereitung, die eine

t her apéuti sch wirksame Menge der jVer bi ndung gemaB Anspruch 1 oder 2 oder

ei n pharmazeuti sch vert r%ig ureaddi tionss avon und ei nen 50
phar mazeuti sch vertragli n frigerf hierfO unf@aBt. 35 60

65— e i L h#‘%ﬁé&? ﬁgl Vonngtansmuche ffir)

den Verdragsstaat: AT 1. Verf Z

1- Met hyl - 4, 5-di hydr oorotyl - P sti ﬁyl -proli id der Fornel 5

0 CH-N 10 H O NECHCO- N
CONE2 (1) H | CR 75 H 20 oder eines

phar na;seuti sch vertraglichen Saureadditi orn sall davon, das den Schritt
oder di'e Schritte unfa~t: (A) Kondensi ererf|einer

1- Met hyl - 4, 5- di hydr oor ot saur ever bi ndung dé—FHNfrel 0 25 25

~~~~~ CH-NJ - 3-14 H (rr) 30
OoX COOH 30 N 0 bei, X, .ein . :

| i nograippelendaes iarmpazgetsch e2tglighan Rageedsionseyzes 86‘@”@?%8%"%%"5% (?d\?éﬁ'e Schritte
DexLvat s O rtone ot 3 et a B Ry REUTL UG LRI dpForkl el S5

X wobei X2 eine Imnogruppe oder eine gesgutzte I m nogruppe ist, oder

ei nem gal z davon,

CH_ -N

3 (x1)
/;\ N COOH

30 ' 0 X

wobei X' eine Iminogruppe oder eine geschitzte Iminogruppe ist, oder eines reaktiven Derivats davon mit
siner Histidyl-Prolinamidverbindung der Formel

35 m
CONH

NHZCHCO-N

2 (IIXI)
. 40 CBZ
N I
N
| >

P——

45

wobei X? eine Iminogruppe oder eine geschitzte Iminogruppe ist, oder einem Salz davon,
{C} Kondensieren einer 1-Methyl-4,5-dihydroorotyl-Histidinverbindung der Formel

50 o]

CH_-N

(IV)
55 _ 1 CO-NHCHCOOH

o) X

CF{2

0 |>
—X

wobei X' und X2 wie oben definiert sind, eines Salzes davon oder eines reaktiven Derivats davon mit Prolin-
65 amid der Formel




(O »Kc_)ndénsi eren einer 1-Methyl-4,5-di hydroorotyl-Hi stidinverbi ndung der

Fornmel 50 OCH-N3J55 1

CO NHCHCOOH . (1V) C H2 60

i> N 22 wobei X und X2 wi e oben d&®i 988 X B ei-nes- Sal.zes davon oder
ei nes’ reaktiven Derivats davon nit Prolin- 65 amid der Formal (V) HN T
CONH2 5 oder einem Sal z davon, oder ( ndel n ei ner

1- Met hyl - 4, 5- Di hydr oor ot yl - Hi sti dy' prol i nverbi ndung der Fornel 0 10 o x 2 (V)
20 wobei XI und X2 wie oben defini eriNsTIe,-CON¥¥es Sal zes davon oder eines
reaktiyen Derivats davon in das ent- sprechende Am d, 25 (D) Entfernen
der Schut g dipRs SHiedavorlloappen, wenn X' und/oder X2 des in dem -

Reakt i onssche) GinwAnddih sifer1-Metbyihes-Dibparoofana-thisttie protinveebigdwwhder Founei

| m nogruppe oder -gruppen ist bzw. sind, und (E) falls erforderlich,

Um/vand,el n des Produkts in ein ph@rmazeutisch vertrigliches

Si uredddi ti onssal z davon. 2. Ver ndung der durch Ver f ahren genmaB
Anspruch 1 erh3ltlichen ¢ bimdung~pder eines 3 mazeuti sch
vertriglichen Siureadditionssél zes flavon zur Herlstel | ing ei ner

phar mazeut i schen Zusammenset zjing zul-dSINRCHEO0S . ©OHgung von (VI)
Storungen des zentral en Ner\ghsygtens. Re\gdi cations pour |les Etats

contractants: BE CHDE FR GB IT Li LU NL 35 1.
1- et hyl - 4, 5-di hydro-orotyl -histidyl-prolipa& de de fornmule: 0 40

CHR- (3) CO NECHCO N CCON2 N PH-4G2 45 N 50
H ou yp sel d'addition d' acide, pharmaceut|jquene accept abl e, de ce
conpose. 2. Conpose revendi qué A | a revend]icati 1, qui est le

(1Nt hyl - L- 4, 5-di hydro-orotyl )-L-histidyl =T= prol i nani de ou un sel
d' addi t i ORoKki RTIAHEX? wiklGBeRRISRIIEr SIHE BRYRE SAISERIBYGH Y dRr eif&s ré&ktiC6HDEIRBLs davon in das ent-
sprechende Amid,
25 (D} Entfernen der Schutzgruppe oder -gruppen, wenn X' und/oder X? des in dem Reaktionsschritt A, B
oder C erhaltenen Produktes eine geschiitzte Iminogruppe oder -gruppen ist bzw. sind, und
{E) falls erforderlich, Umwandeln des Produkts in ein pharmazeutisch vertragliches Sdureadditionssalz
davon.
2. Verwendung der durch das Verfahren gemaR Anspruch 1 erhiltlichen Verbindung oder eines
30 pharmazeutisch “vertraglichen Saureadditionssalzes davon zur Herstellung einer pharmazeutischen
Zusammensetzung zur Behandlung oder Vorbeugung von Storungen des zentralen Nervensystems.

Revendications pour les Etats contractants: BE CH DE FR GB IT LI LU NL SE

35 1. 1-méthyl-4,5-dihydro-orotyl-histidyl-prolinamide de formule:
0
i
0 CH 3-N
| . ()
A% CO-NHECECO-N————CONH
2
o N |
H CH
45 2
N
| >
. N
50 H

ou un sel d’addftion d’agide. pharmaceutiquement acceptable, de ce compossé.
.2. Cqmpose revendnquéﬂé la revendication 1, qui est le (1-méthyl-L-4,5-dihydro-orotyl)-L-histidyl-L-
prolinamide ou un sel d'addition d’acide, pharmaceutiquement acceptable, de ce composé.
55
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- - 3. e
1- 6t hyl - 4, 5- di hydr o-"or ot yI = hi §t Fay & 5881 $43AnBde de fornule. .0 QQNHCHCO, =
$COt"N~~~~= Q N F . ca N2 L . T
(1 ) 10 3.q\r|ocedé pour préparer le 1-méthyM,S—dnhygro-orotyl-hlstla%\-lpr&lpaigde de formule:
N H ou un de ses sels d' acide gohar maceuti quenent acceptabl es, ce proc6d6
conprenant |'etape ou | es etages consistant & 20 (A) condenser |'acide
1- nBtshyl - 4, 5- di hydr o- opgt i formule: 25
3(I O X COO 30 dans I3aquel | e |X' est un grloupe | m no ou un groupe imno
proteg6, ou un de ses dé6riVles re A f Cy_ histi ~Ppr ol i nam de de
formuile: 35 o Ny Céb'ﬁmf%%'d cotm ! O\ BGHo0 N o
N21X C2 " (rrr) CH 40 45 dans
| aguel | e X2 est un groupe imno ou un g gnpe I mno prot6g6, ou de ses sels,
(8) condenser |la 1-nmnethyl-4,5-dihydro-o -hi stidine de formule: 0 50
C - N CO . NHCHCOOH X (I'V) 55 .
CR CH 2 60 dans laquelle X et X2 ont |g nepegens que celui d6fini
ci -d&ssus, un sel de ce conpose ou un dert ¥ r6actif de ce conpose, avec le
prolinam de de fornule: 65~ ~ ~ ~ ~~~~~~~~v Heooom _?-<t nlit
11 o& %% d% jéesE sl.e sl Jéci&% Jh%rmc%sn‘ﬁ'&hﬁ%ceptables, ce procédé comprenant {’étape ou les étapes
consistant a:
20 {A) condenser I'acide 1-méthyl-4,5-dihydro-orotique de formule:
1\ o
25 _CHa-N .
(II)
1 COOH
o X
3% dans laquellé X' est un groupe iminc ou un groupe imino protégé, ou un de ses dérivés réactifs, avec
I'histidyl-prolinamide de formule:
- )
2(I:HC0—N CONHZ (III)
CH
2
40 P—
N
- >
—_—X
45 dans laquelle X? est un groupe imino ou un groupe imino protégé, ou de ses sels,
{B) condenser la 1-méthyl-4,5-dihydro-orotyl-histidine de formule:
o
50
CH_-N
3
J\ 4 A-CO-NHCHCOOH (Iv)
55 -0 X I
cH
2 .
N
| >
60 i X 2
dans taquelle X' et X? ont le méme sens que celui défini ci-dessus, un sel de ce composé ou un dérivé
réactif de ce composé, avec ie prolinamide de formule:
65
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5 ou un*de ses sels, ou (C) converter une

1- met hyl - 4, 5-di hydro-orotyl -histidyl-proline, conpose d N
3.CONHCHCO. .~ | COH | VI') m‘ “l“ I“ ‘

I N2> <<<Sillllox dansttaquefie XS] 222 8 te -nene sens Gue tcekui s d

i -'dessus, un sel de ce conpose ou derive 25 rdactif en |I'am de
correspondant (D quand X1 ettou[ﬂéQBX produit obtenu a |'etape (A, (B)
ou (C) de reaction est ou sont unlou d upes imno prot6g6s en enl@gmer
encore |l e ou |l es groupes protectgﬁrs é&g33| necessaire, convertir
engore le produit en un de ses sels d' addltlon d' aci de phar naceuti genent
accepdabt @e sedQels, ou 4. Conposition pharmaceutique, qui conprend une quantitM
t h6r apeyt) dgnesrninect-meMACES-ditlydrobpagichistiyiestolingliGonfpdsé de éormutd: cat i on 1 ou 2,
ou d un de ses sels d' addition pharnmaceuti quenent acceptables, et un
support ou exci pi ent phar mfceuti quenent acceptabl e pour ce conpose. '
Revendi cati ons pour |'Etat icontractant: AT 35 1. Proc6d6 pour preparer le

1- n6t hyl - 4, 5- di hydr@H o«Rt-y| -1 st i dyl - proli pdm de fornule: 0 40

CH N 3 CN | 3 >
OJ N CO- NECHCO-N . co2udHCd~ COOH

Hrs CH 2 hi> 1 . (VI)

R ou un de sels d addition d' acide pagrmaceutiquenment acceptable, qu
conprend | ' 6tape ou | es 6tapes consigtdnt 3: (A) condenser |'acide

1-nbt hyl e- 4, 5-di hydro-orotique de fofmulg 55 0 CH3-N 60 0 1' - COH
dgps laquelle X' est un groupe imnojlou u oupe i mno proteg6, ou un de
ses deriv6s r6sctifs, avec 65 | hist dylka i nam de de formule:

dans laquelle X' et X2 ont le méme sens que celui défini ci-dessus, un sel de ce composé ou son dérivé
25 réactif en 'amide correspondant,
(D) quand X' etfou X2 du produit obtenu 3 I’étape (A), (B) ou (C) de réaction est ou sont un ou des
groupes imino protégés en enlever encore le ou les groupes protecteurs. et
(E} si nécessaire, convertir encore le produit en un de ses sels d'addition d'acide pharmaceutiqement
acceptable.
20 4. Composition pharmaceutique, qui comprend une quantité thérapeutiquement efficace du composé
revendiqué a la revendication 1 ou 2, ou d’'un de ses sels d’addition pharmaceutiquement acceptables, et
un support ou excipient pharmaceutiquement acceptable pour ce composé.

Revendications pour I’Etat contractant: AT

35
1. Procédé pour préparer le 1-méthyl-4,5-dihydro-orotyl-histidyl-prolinamide de formule:

‘0 CR, -N r/”\w
g

co—uacnco—n ————CONH, (I)
45 2_
—N
t >
LN
50 H

ou un de sels d'addition d'acide pharmaceutiquement acceptable, qui comprend I'étape ou les étapes
consistant 3:

55 (A) condenser I'acide 1-méthyle-4,5-dihydro-orotique de formule:

0
ca3-u (1)
“ A
COOH
| _ S xl

dans laquelle X' est un groupe imino ou un groupe imino protégé, ou un de ses dérivés réactifs, avec
65  I'histidyl-prolinamide de formule:



EP 0168 042 Bl NH CHCO-N- -CONH2 5 CE

2 N~> dans laquelle X2 est un oupe_im no un groupe imno prothgd, ou
de ses sels, (B) condenser |a gbnétmﬂ“? oéﬁydro-orotyl - hi stidine de

e f“@f mjl £ D30 20 = oo LT sazr e OO NHCHCOOH —= o+ -~ - =~
(1Y) CH 2 25 m rN> 30
dans laquelle X et X2 ont |e _nene sehs qu i défini ci-dessus, lirtdls)el
de ce conpose ou un dérive r CE COo avec | e prolinam Ae e
fofnule: -e ' | (V) 35 ~ ~~

H LCONH2 ou un de ses selC#,ou (C) convertir une
1- et hyl . 4, 5-di hydr o- or ot yl - hi st}i ale -proline conpose de fornule: 40
0 CH 1 CO HHC2- COOH ( VI') CHC 2

N
50 I > U2> dans | aquelle X
et’oX2 ont | e nene sens que cel uiLde.fX I ci-dessus, un sel de ce conpos6 ou

son derivé 55 r6actif, en |'am de correspondant, I\/([a?sguar]d X etlou X2 du
pr oduidansolbg@allel XA edt'uatgagee (iAo qUB)N QJ'GUF(FO)“_'%P’PE?&&TI‘?“‘ 869%u sont un ou des
groupes (Bricondepseniacydethyh5-givargronsiigidine de fgIMY'%s gr oupes protecteurs, et
(B)s si necessaire, convertir encQre le produit en un de ses sels d' addition
d' aci de pharnmaceuti quenent acceptabl e. 60 2. Uilisation du conpose6,
gue |'on peut obtenir par le pr d6 de la revendication 1, ou d un de sels
d' addition d' aci de phar nﬁé"egrt guenent acceptable, pour |a preparation d une
conposi tion pharmaceuti que depstineejau traitenent curatif ou prophyl ak&t‘})que
., de?® roubl es du systene nerveysceptrSO-NHCHCOCH
lililil 1ili1111113 HE yoli Xi | -

/ _ 2

25

] é i défini ci- 4 ou un dérivé
30 dans laquellé X' et X2 ont le méme sens que celui défini ci-dessus, un sel de ce compos

réactif de ce composé, avec le prolinamide de formule:

™~

35 BN CONHZ

ou un de ses sels, ou o ) ) .
{C) convertir une 1-méthyl-4,5-dihydro-orotyl-histidyi-proline compose de formule:

40 0 .
)
.~/ CH3' '
. J,\ . co—nacuco—ng—cooa (VI)
o X |
CH

2

50 N>
| 2

dans laquelle X' et X? ont le méme sens que celui défini ci-dessus, un sel de ce composé ou son dérivé
55 réactif, en I'amide correspondant,
(D) quand X' et/ou X? du produit obtenu 3 I'étape {A), (B) ou {C) de réaction est ou sont un ou des
groupes imino protégés, en enlever encore le ou les groupes protecteurs, et
(E)} si nécessaire, convertir encore le produit en un de ses sels d’addition d’acide pharmaceutiquement
acceptable.
60 2. Utilisation du composé, que I'on peut obtenir par le procédé de la revendication 1, ou d’un de sels
d'addition d’acide pharmaceutiquement acceptable, pour la préparation d'une comgposition
pharmaceutique destinée au traitement curatif ou prophylactique de troubles du systéme nerveux central.
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