EP 0194 443 Bl Description This invention relates to novel peptides of the %
formul.a: 5 S 10 [err] 15 20 wherein R °
i s hydogen or | ower alkyl group, or phar maceutical ly acceptable salts
thereof. It is known that TR gh?rgt‘r opi n rel easi ng hor none;

L- pyrogl ut anmyl - L- hi sti dyl - nam I's useful as a nedicine for
treati r?gscom-m| ousness di sorders due to a brain dysfunction; but at the
sanme ti maTh in ntson SSES t he ITSH‘%t hfy{I d stinulating hornone)-rel easi ng
activity, U MERTQnelRISH I NpXF! 2gPYdss pidhey "'Efﬂ?fe& rable action for its

therapeutlc effect on the consm ousness disorders. 25 As a result of

various investigations, we O% nowf ound that the conpound (1) of the
present invention is us f W a nedicine faor treatnment or prophyl axis of
central nervous system orderls (e.g., cusness di sorder). Namely,

t he tonpound (1) of the igyent INRCRCOLN @éingristic in that it shows

much stronger activatingoefT®¥ct uponjcentral nervou% system (e.g. (1)

ant agoni stic effect on pentoBarbital CAgest hesi a, increasing effect on

spont aneous | oconptor activity, ant ad&r_l_i stic effect on reserpin-induced 30
hypdt herm a, potentiating effect on 4pti of L-Dopa) with relatively |ess
side effects (e.g., TSHreleasing actllvigy¥) as conpared with TRH According
to the present invention, the conpound (g) or a pharmaceutically acceptable
salt thereof can be prepared by the step or steps of: (A) condensing a
conpo umdierelh R ik bydragenot lawerdkyidlodpe oir gharnieeéwically aecepthble saits thervof. gr oup, a

pr ot ectﬁ Ea(?‘isr'ﬂ‘?w‘ ?"Jﬁ%"@ﬁ ﬂaqutr@merfe'%@lslnqhq’rmomj Lepyeog taaw!:l'—-b@ﬂqvlsL prafinamidgtisup or

a \pr,ot tin petea vefpactigas hut a the sam '@Peof
\Eﬁ chalrfe l{sqﬁzﬁﬁtl atn Ol'q g . sa '|V| A chgds cons%ﬁe?%o ﬁ

(11 k9 [ erada resnitehariqisinvistigations, meﬁﬁlegbﬁmn@thaﬁhdh’oﬁip&ﬁfd@ﬂoﬂtﬂﬂMeﬂhﬂhﬂiwn or a
salt t h:ep@ml ,as0F n8gicips for treatimpht(Oor1®dphylaRis B central nervous system disorders (e.g.,
consciousness disorder). Namely, the compound (l) of the invention is quite characteristic in that it shows
much stronger activating effect upon central nervous system (e.g., antagonistic effect on pentobarbital
anesthesia, increasing effect on spontaneous locomotor activity, antagonistic effect on reserpin-induced
30 hypothermia, potentiating effect on action of L-Dopa) with relatively less side effects (e.g., TSH-releasing
activity) as compared with TRH.
According to the present invention, the compound {1} or a pharmaceutically acceptable salt thereof can
be prepared by the step or steps of:
(A) condensing a compound of the formula:

\]_ | (11)
40
coos

: wherein X' is imino group, a protected imino group or a lower alkylimino group and X?isimino group or a
45 protected imino group, a salt thereof or a reactive derivative thereof with a histidyl-prolinamide compound
of the formula:

50 _ NH CHCO-NQ“CONB

21 2 (I1)
CH,

. [

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




B) condensing a conpound of the fornmula: [err] 15 wherein [err] and [err]
are the sane as defined above, a salt thereof or a reactive derivative
thered with prolinam de of the fornula: [err]

2 qQr a salt thereof, or 25 (C converting a conpound of the formula:
[err] 35 40 wherein [err] and [err ERire198cd84081 as defi ned above, a salt
thereof or ar hdéBsi ' ' ' .into the correspondi ng am de
thereof, (D) V\hq}%(rzl;ga‘}téﬁ?"%:ﬁo@%%@ﬂ%ﬁgerﬁ‘g{a'[err] and [err] of the product
obtained in the reaction step (A),o\(gb or (C) is (or are) the protected

I mno groyp or groups, further re “hg the protecting group or groups
therefrom and 45 (BE) if requk 6&1further converting the product into
may be used either in free form i 2 a salt thereof. Exammireg

of the salt of the conpounds (I119-(%) incl i norgani c acid addition
salts such as hydrochl ori de, hydrobronide, spyl3ate or nitrate, organic acid
addition salts such as tosylate, methanesul f‘qrratteg%gr trifluoro- acetate,

e

a pharmaceutically acceptable sal{ theteaof. tarting conpounds (I1)-Vl)
ﬁe-%iiﬁs’?
1

and so forth. 50 Sui t abl e exanpl es of t r tive derivative of the
conpound ,gl 1), (IV) or (V) include the corré-s-pdh ing acid halides (e.g.,
chloride,” brom b il a dri de e.g., a mxed anhydride wth al kyl .
car bonat e), gﬁ:&fﬁ%ﬁéé %g’g ;ﬁgp%sapeéggg&eeﬁt[%e, esﬁlf ﬂ‘@ﬁﬁ%‘f’@ﬂﬁéﬁvﬁl‘{e""atwe thereglf wuth.
p-ni trophenol, 2,4,6-trinitrophenol, N hydroxy-succin- imde), acid azide
and ot her reactive derivatives such as_qm.de with imdazol e, _
4-substi it ed-i mi dazol e or triazole. Estdrs such as alkyl esters (e.g., (V)
met hyl or ethyl ester) and aral kyl d8{ CeNRy, | benzyl ester) may 55 al so
be used as the reactive derivative of the conpound (VI). On the other hand,
a wide variery sgifthpreefi erct i ng gr oups whi ch have been usual ly enpl oyed to
protect i no Gr SUWeYPe YFAAGUNd of tefermiit i de synthesis can be used as the
protecting group or groups [err] and/or X3. Exanples of such protecting
groups [err] and [err] include Pow? al kanoyl such as fornyl, acetyl and
propi onyl; substituted or unsubyf%ﬁt:d benzoyl guch as benzoyl; | ower

al koxycaebonyl such as net hoxyX¥” 50 darbonyl, efhoXycarbonyl, and VI
tert-butoxycarbonyl; mono-, di-| or_thdodghesEiar cagioxycar bonyl suc% 35
2,2,2-trichl oroethoxycarbonyl g”supstitutepl or unsubstituted

benzyl oxycar bonyl such as benzyl oxy- carbcayl and : ,

p- met hoxybenzyl oxycar bonyl ; substituted of unsubstituted phenyl-|ower alkyl
such as benzyl, p-nmethoxybenzyl and 3, 4-d metth y-benzyl; di- or

triphenyl -1ower alkyl such as benzhydryl @nd 431tyl; substituted or
unsubsti tuted phenyl sul fonyl such as tosyl; substituted or unsubstituted

phenyl - @b SiHefefi | X2IHER® RSth@sdmielat BRI 098! b b Mereor 8N reldde delitifiive tRereof into the
corresponding amide thereof,
(D) when at least either one of X', X2 and X3 of the product obtained in the reaction step (A), (B) or (C) is
\_/ (ord are) the protected imino group or groups, further removing the protecting group or groups therefrom,
an '

45 (E) if required, further converting the product into a pharmaceutically acceptable salt thereof.

. " The starting compounds (1}—(VI) may be used either in free form or in the form of a salt thereof.
Examples of the salt of the compounds (lI1}—{V1} include inorganic acid addition salts such as hydrochloride,
hydrobromide, sulfate or nitrate, organic acid addition salts such as tosylate, methanesulfonate or trifluoro-
acetate, and so forth. -

50 Suitable examples of the reactive derivative of the compound (ll), {IV} or (VI) include the corresponding
acid halides (e.g., chloride, bromide), mixed anhydrides (e.g., @ mixed anhydride with alkyl carbonate),
active esters (e.g., ester with pentachlorophenol, p-nitrophenol, 2,4,6-trinitrophenol, N-hydroxy-succin-
imide), acid azide and other reactive derivatives such as amide with imidazole, 4-substituted-imidazole or
triazole. Esters such as alkyl esters (e.g., methyl or ethyl ester) and aralkyl esters (e.g., benzyl ester) may

55  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
_imino group or groups in the peptide synthesis can be used as the protecting group or groups X', X2 and/or
X®. Examples of such protecting groups X!, X? and X? include lower alkanoy! such as formyl, acetyl and
propionyl; substituted or unsubstituted benzoyl such as benzoyl; lower alkoxycarbonyl such as methoxy-

60 carbonyl, ethoxycarbonyl, and tert-butoxycarbonyl; mono-, di- or trihalogeno-lower alkoxycarbonyl such
as 2,2,2-trichloroethoxycarbonyl; substituted or unsubstituted benzyloxycarbonyl such as benzyloxy-
carbonyl and p-methoxybenzyloxycarbonyl; substituted or unsubstituted phenyl-ower alkyl such as
benzyl, p-methoxybenzyl and 3,4-dimethoxy-benzyl; di- or triphenyl-lower alkyl such as benzhydry! and
trityl; substituted or unsubstituted phenylsulfonyl such as tosyl; substituted or unsubstituted phenyl-

65  sulfenyl such as o-nitrophenylsulfenyl; and the like.
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( a salt thereof or a reactive derivative thereof with the conpound =
(I'11)\or a salt thereof and the condensation of the conpound (IV), a salt -}
thereof or a reactive derivative thereof with the conpound (V) or a salt i}
t her eof can be acconplished in conventional manners 5 for the synthesis of :
pepti des. For exanple, the dgﬁd@ P4 443 Bdaction of the reactive derivative
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[t | Scompalned withth Hage. Saitabls eﬁiﬁpléshesdcﬁﬁfsbirﬁmdaimrﬁoﬁle Foas-dk ik ower alky o) 20C
espec(lewdrgiky rous in thisSae iSiformiimynlé, ovethyiriethe!, ischropy -butyif andisddium alkoxide
{e.g., sodium methoxide, sodium ethoxide). This reaction may be conducted with or without a solvent (e.g.,
55 methanol, ethanol) at a temperature of —5 to 0°C. When the protecting group is benzoyl, acetyl, tert.-
butoxycarbonyl, benzhydryl, trityl or o-nitrophenylsulphenyl, said group may be removed by treating the
compound with an acid. Suitable examples of such an acid includes formic acid, trifluoroacetic acid,
benzenesulfonic acid, p-toluenesuifonic acid, hydrogen chloride or hydrogen bromide. This reaction may
be conducted with or without a solvent (e.g., water, methanol, ethanol, acetic acid or dioxane) at a
80 temperature of —30 to 70°C. When the protecting group is benzyloxycarbonyl, p-methoxybenzyloxy-
: carbonyl, benzyl or p-methoxybenzyl, the removal of said protecting group may be conducted by catalytic
hydrogenation. This catalytic hydrogenation is preferably carried out at a temperature of 0 to 100°C, and
preferred examples of the catalyst include palladium-BaCO;, palladium-charcoal and palladium-black.
Methanol, ethanol, tetrahydrofuran and water are suitable as the reaction solvent. When the protecting
65 group is methoxycarbonyl or ethoxycarbonyl, said group may be removed by hydrolysis of the compound

P 0194443 Bl [Reaction Steps (A) and (B)] The condensation of the conpout
1), '
|1
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‘and tetrahydrofuran are suitable as the solvent. 40 The am dation is
‘also carried out, for exanple, by treating the reactive derivative of the
compoynd (VI) with ammoni a or ammoni a-r el easi ng substance in the presence
or_absence of an acid acceptor in a solvent. The sane acid acceptors as

mentioned in the reaction steps (BP Qrﬂ)(ﬂ:'snBy al so be used in thi s st ep.

| t IS pref%; gs Reag EX‘IG ll#‘n; n n ai’t u gv m r%r
207 or] - VeoRa e e e i e ARt g, o
sui tabl e a$<:|ﬂ hﬂs Erofei&itb carﬁﬁou Reﬂﬁ/anomsts 8taean.4&2)nl. Was 7¢°erwi enarrecHraécn @grblup .ef
t he proguctosybsaid anew may be Feenovedyy efefiyolys(sB)asetreatr@nt prarefting with d)hydrieybpnzotrieteed
| M NO gr OUfReAtticHSRPIPH} the protecting group or groups may be readily
renoved from Thaergluactbict oﬁtatnetdon\zwuowabnmmmaa@pn Bep ask staps ©ay bdreonvetedyidll
of the professirs %gmgrpbir a@ﬂ“f'?nce a'ﬁé‘*’é@hﬂtﬁﬁ'é@“ﬁ'}“thW?'@J’I'W"S“"BGU'mNa'
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group is ber&arﬁ tlron &ﬁi! mgdstmum ERYIR Gbﬁiﬁéﬂ]u fdans of Srcxipti¢allPactiVedsaraPtieIGbe W thél a
base. Sui t ayrrespadingpptisallyzctivelissimelsed theicambaeinids @lhﬁﬂﬂua mono- or di- | ower

R e e

et hoxi de) . fo| ﬁgsa{g lion nay be conducte or vvr ut a so vent e g.,
55 nethanol, ethanol) at a terrper ature of -5 to OC. Wen the protecting
group is benzoyl acetyl, tert.- butosghemebonyl, benzhydryl, trityl or

o- ni tr #Phenyl s phe_ |, said~group nmay be reno ed y treating the_conpound
{th an acid. Juitab exanpl s of such an acr des form c a¢id,

trifluoroacetidq acid, jpenzenepul fonr C el - oI uen sul foni c aci d,

hydr ogen chl orildez-wn-hydcogen) k2 omi e-bu ) re Z-inn daoy CH m ug¢ted with

or withBdut a sol vent (e g., water, nethanol, ethanol, acetic or

di oxane) at a 50 terrperature of -30 to 70[err] When t he pr ot ecti ng group

i s benzyl oxycarbonyl, p-ngjhqxybenzyl oxy- car bork)ﬁj bgnzyl or

p- met hoxybenzyl ci he rermva 2 sai d prothﬁ I ng group H;}pbe conduct ed by

cat al yts¢ c hydr . This chatalytic enat ion id preferably carried

out at a tenperature of 0z +HN 00T eo0g (C pr ef er r gdurXanmploceecoéut he

catal yst include palladium[err], palla m char coal and pal | adi umdl ack.
Met hanol , et hanol , tetrahydrofuran and water are suitable as the reaction
sol ventss \Wen the protecting 65 group is nethoxycarb O or

et hoxycarbonyl, said grouggy®y ghe renoved by hydrokygis t he conpound 4
EP 0 194 443 Bl or by base tre?at nt thereof. The hydrol y$is can be carried
out in conventional nanners, for kxanple, Dby TT eat | It Mth a base such
as pot agsi um hydroxi de or an Eaeri d suegecdSELYydr ochl Ori c Mci dcopc romc
acid. It is preferred to carry out said hydrol ysi s at #Htenperatureof 0 to
70[err]. When the protecting grog tosyI said group may be renoved by
electrolysis, base treatment or I ng with 1- hydr oxybenzotri azol e.

[ Reactigon Step (E)] The produqi_utrhu obt ai ned in the above-nenti oned

. reaction step aacidslgessgay be ateed if required, into a

phar maceutical |y acceptabl e saI of by treatr ng it wwth the

stoi chionetrical ly equi nol ar (2 = benzyloxycarbonyl,
y €q R = a lower alkyl)

50

Further, if required, the protecting group or groups may be introduced into the compound (ll} (wherein X'
and/or X2 is (or are) imino group or groups) according to a conventional manner.

The compound (V) may be prepared by condensing the compound (ll) with histidine or N'™-protected
histidine according to a conventional manner for peptide synthesis. Moreover, the compound (VI) may be

55 prepared by condensing the compound (i) with histidyl-proline or the compound ({IV) with proline
according to a conventional manner for peptide synthesis.

The compound (I} of the present invention can exist in the form of eight optical isomers due to the three
asymmetric carbon atoms involved therein, and all of eight optical isomers or a mixture thereof are
included within the scope of the invention.

60 Among those isomers, however, the compounds wherein the histidyl and prolyl groups are in L-
configuration are especially preferred for medicinal use.

The compound (l) can be used for pharmaceutical use either as the free base or as an acid addition salt
thereof. Pharmaceutically acceptable acid addition salts of the compound () are, for example, inorganic
acid addition salts such as hydrochloride, hydrobromide, sulfate or nitrate; and organic acid addition salts

8 such as acetate, maleate, tartrate, succinate, citrate, methanesulfonate, malate, oxalate or




amount of an acid in accordance with conventional manners. 10 In the ""'_;-'
above-mentioned reactions, the starting conpounds (11)-(Vl) may be used in %
the formof either an optically active isomer or a mxture thereof. Since °

the reactions of the inventi hout racem zation, the conpound
(f) is readily obtained in tﬁé Boﬁfgaawht'opt ically active isomer by the

use opertzmmdignatesTpm@almgnamq rredared. e Examle» bsomrrshzmb tnemmgtmydu mars an

(1) - s 'Ph Am)n estartln | terr] and

orr] e B R R pene .s% IR < he
hodr slQ& érer ay bk edl I31phar 4ceu contah Qﬁm the

corrpoumlnj(xmdt@m omadmixtigbiwities pl}arms:emchlcownembd«yble for ol axmdre{metarz]dmuﬂsttan@mo group

may bé:;gb nw@a’taereofpqu prl:osqrﬁe '*@F;newp - dseiv pm:splatﬁeﬁ@ s;tar@@ar[ab'gr
aCI dO? Ilt(ablet:f., ] %‘? ’ ?)@ st[:rgia ul e‘afﬁ? gﬁﬁggz ample may be
i ntor 0 arrsag,e‘i sCFgm@ hally SHcal psé:.oﬁ%ay

im nOuﬂ!a(DMﬁleCﬁ’rmgif ns.accor di ng to a conventlona manner. The corrpound
( I V) mayAshe areambbfprec thed:emswng (it bea samqleratpfcbf tHel :)resmttlhvehtumt haglimeh or

v 'éfﬁ'“ﬁlegﬁ "f?gs tstés‘%(“ tv t msmﬁ} °ﬁ%?hﬁérPGP@P8'¥b€%t i de
Syﬁ}t hg :ﬁi ntla llillé@vv#:é}‘%b g&vt’iﬁ. ag ely | g)l?a nsing
the ceias s chnp it TRHY Fhedd thaeor@;souhm oF DSR4 h Mbrk seRii 0! i ne
accordsmnésmeﬁascmwanéduambemimnﬂia-rulafntsrorpqmmrdepo&ymdsreﬂias TRFI'he conmpound (1)

of the se'npounwbma Wi thesgef @)@isgtuswi fvrhbe \freﬂtmertsfor emg'ﬂax'somcemal nqrwprers due

s{ r d|
t02°t po uhaﬁienn rome, senil dem ntla h otl mtoxlca rh m hrkmes,[tﬁ‘I chz p re la ht
oot iR e e znm ng ENEBR ¢ he
i nventi qm.e uﬁapeuuc do mn&a‘:ﬁmsﬁ iy sm&merebmwéhe;on e ofaffitattn; wg gge2i n the
\Pét | drynbhtand C(pldﬁib bf lemspsanathe particular diseasé tochertebtediin ganerab bpesealit Irryny pe ef erred

fi b}’d \Cweighy pergays GSFTQE}F“VEFIE‘F?E@ #p &0 My s

er Ys al n g to 100 ug per
S b S £ e G Bl G T

f or ex arfcecal ariﬂ(ibl"egé’tﬂﬂv(brewahed emB6hirhénty of Skl prederd irvBntiod aleyiibEwatiaéiPsioda in the
hydr ofstlewinglinessul f ate or nitrate; and organic acid addition salts 65 such
as acetate, nmleate, tartrate, s C|nate citrate, nethanesul fonate,

el 2t . 4 hah el scoqBE o2 e PRI a%.swmzh@ﬁﬁmsal ts may be

prepared, for exa by neutralizing t e conmpoun an acid. The
conpo(Methads)) or a phar maceutically acceptable aC| d add| tion salt t her eof
mey b8! ermmrsgmffeetopne'ﬁemw eﬁdllyp@h vg&r’ent var m bl ooded ani ma
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corrpoma ectal temperature was measured 30, 60, 120 and 180 minutes after the administration of the test

compound. The increase in temperature of the treated group was compared with that of the control group
which recetved a physiological saline solution instead of the test compound solution.

(2) Increasing effect on spontaneous locomotor activity:

S&/ Five male STD/ddY mice (6 weeks old) were used in each group. The mice were individually placed in
Ambulometer (i.e., an apparatus for measuring spontaneous locomotor activity; manufactured by OHARA
IKA Co.) for 30 minutes to acclimatize to the apparatus. Thereafter, a test compound dissolved in a
physiological saline solution was intraperitoneally administered to the mice and, immediately after
administration of the test compound, the spontaneous locomotor activity was measured for 60 minutes. A
physiological saline solution was used for the control group instead of the test compound solution.

(3) Antagonistic effect on pentobarbital anesthesia:

Ten male STD/ddY mice (6 weeks old) were used in each group. Pentobarbital sodium was
intraperitoneally administered to the mice at a dose of 55 mg/kg. Ten minutes after the administration of
pentobarbital sodium, a test compound dissolved in a physiological saline solution was intravenously

55  administered to the mice which had lost the righting reflex. The duration of anesthesia was measured as
the time from the end of administration of test compound until the righting reflex regained. A physiological
saline solution was used for the control group instead of the test compound solution. (Prange et al., Life
Scienoe, 74, 447--455, (1947))

60  (4) Potentiating effect on action of L-Dopa:

Five male STD/ddY mice {6 weeks old) were used in each group. Reserpine was subcutaneously
administered to the mice at a dose of 3 mg/kg and, about 16 to 20 hours later, L-Dopa was intraperitoneally
administered to the mice at a dose of 200 mg/kg. Fifteen minutes after administration of L-Dopa, a test
compound dissolved in a physiolosical saline solution was administered intraperitoneally to the mice



I n conjunction or adm xture with a pharmaceutical excipient suitable for
oral or parenteral adm nistration. Suitable excipients are, for exanple,
staregly |actose, glucose, potassiugppigofddalg pacrn starch, arabic gum

stearic acid or other known medicinal excrpients. The pharnaceutical

priepar ati on %‘ﬁ?‘ B wis used pithe sheomperndall wap gdmigiziereg28 minuitsl aliesadminsiatiens of L-

capsul es or gPaﬁyﬂlaﬁ&'usCiSco}n@tolr | Y t\d Jagrﬂa%wfoqsl’s 't]ﬁ).éﬁef;/éég?. o 90 n%%t&t LS
the/contre

Pr sSuspensi @BministratichBEL-Dopal & PhySiciBkit Sdlifd APV Used Qrdop HsBRE ST e test|
prepar at i ®n compoupéselgtiod. i n t he form of injections. As nentioned

her ei nbef or stlg)e conmpound (I) or a salt thereof of the present invention

has much stroOng rresgﬁg;rgg‘;Mgng‘Uf&g&?‘gq&qg central nervous system (e.g.,
p

ant agoni stic eftrect on pentobarbita anes}'hesi a, increasing effect on
spont aneoMs | oconptor activity, antagonpstilec 1effect on reserpine-induced 15
hypot herm a and potentiating effect on action of L-Dopa) with relatively
| ess side effects (e.g., TS&P“?@I’G&&PEQC#CﬁC\?iiF%“@s Jconpared with TRH.
Therefore, the j
pal i nest hesi as, spontaneous novenent st agts. or I .ne . potept)ators
than TRH. The compound (I) or a salt thié#%c? E}i ga%ﬁ°s%%8§£envu t'1potrrE€he
treatnent or prophlaxis of .central nervous&y - T for
exanpl e, consci ousness disorders, short at tnt{(RS)-<Spare-3pheas-tesor-der s,
20 hypolmlia, Lennox syndrome, senil dene®yRac-Hind:Acthinddreénet on,
autism hyperkinesia, schizophrenia, depreﬁi’@ﬂ’-%ﬁif ar t4ifTn a
war m bl ooded ani mal i ncl udi ng human bei ng. ﬁel‘?‘ﬁe agéﬁ 1E"d6Se of the
\(lz\ggjound (I') or a salt thereor depends onm route of—admmstratiom—t he age,
rght ang coditagemissficpaffect san and the particul ar di sease to be treated.
In general, h@®eeeping-tindygede used at a dose of 0.5 @3-1o 5 ng per
kil ogram of b Hﬁ%ﬁﬂﬁﬁ per day; especially at a dose of 10 pg to 1 ng 25
per kil ogram ef—poty—wet+ght—pet—aday—+r—the—case—ef—oral—admnstati on; or
at a dosgyof knkidadihglQ@@rb&f rdn Per kil ogram of body weight per day in the
case of parenispbatamebisniieeemdtdan (e. 9., intravenously,gintranuscul arly,
subcut aneous| prtivitacti cal and presently-preferred enbodi nents of the
present invention are illustratively sho ' | | 0
apergnﬁ%sthEtgngimgﬁgggggﬁ oa&tgi \r/]i fji )eSSOf Eh)e t est corrpoundsf}/vere
tested by the t hods 5 1) Antagpnistic effect on
reserpine-i ndlﬁ,cgl 'ﬂ‘%}t Rerm a: l}-gl ve mal e STD/ ddY m ceil(g weeks ol d) which
showed t he body tenperatures of 30C or |ower about 17 to 20 hours after
subcut aneous adm ni stration of reserpine (3 ng/Kg) were used 1 n each group.
A test conpoufkatensiesiipgdeffeet ©Mysi ol ogi cal sal ine sol ution was
i ntraperitonedFFPHRH PPBEBIRY to the mce, and the Afeal tenperature was
measured 30, 60, 120 and 180 mi nutes after the adm nistration of the test
40 conpound. ~Tre—TTTTrEase T tenperatureof—the—treatec—group—was—econpar ed
ith that® of wNbeecont:r PbranoyrasibChelfcRieved PRIDMMSI hDGI tledS M bhe
sol'ution instead of thé&heedtsecrespungdesainveisonf THY ahacn®aflirsy-2+bast on
spont aneous | oconot or el4'r§ii%tlriibw@m%!iﬂ'r@imméeziﬁﬂeékéi@k#%re
used in each group. The FRERCRH sLrhlpHidiatrorpiinemdden Anbul oneter (i.e.,
an appar & us for neasuring spontaneous |oconotor activity; manufactured by
OHARA | KA Co.) for 30 minutes to accli mg&;rgp?e{othe apparatus. Thereafter,
a test conpoung Rig Bhosprbréuz ofychioride are added to a mixture of 76.2 g of N,N'-dibenzyloxycarbonyl-L-
cystine (Chem. Ber., 65, 1196 (1932)), 89 g of tert-butanol, 95 g of pyridine and 800 ml of dichloroethane at
85 -3to 2°C under stirring. The mixture is stirred at the same temperature for 1 hour and at room temperature
for 2 hours. The reaction mixture is poured into ice-water, and the organic layer is washed with sodium
bicarbonate and water, successively. The organic layer is dried and then evaporated to remove the solvent.
The residue is purified by silica gel column chromatography (solvent; chioroform:isopropyl ether = 3:7)
and recrystallized from a mixture of isopropyl ether and n-hexane. 40.2 g of N,N’-dibenzyloxycarbonyl-L-
60  cystine di-tert-butyl ester are obtained.
M.p. 77—78°C
[a)g® ~94.0° {C = 0.5, methanol) .
(2) A mixture of 27 g of N,N’-dibenzyloxycarbonyl-L-cystine di-tert-butyt ester, 270 mi of carbon
tetrachloride and 55 ml of ethanol is saturated with Cl, gas under stirring at 0—5°C for 30 minutes. The
65 mixture is stirred at room temperature for 30 minutes and then evaporated to remove the solvent. 32.8 g of

7



physi ol ogi cal saline solution was intraperitoneally admnistered to the
m ce and, | medi at el y after adm nistration of the test conpound, the
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of anesthesia was neasured as the tine from the end of adm nistration of
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ol d¥ werresiduedsl purifiee &g I3ilicy @elpoluﬁes:&fropiamgrapme(ssl Udhiorafaraadigthyiet fier 2 stiered to

t he nilddg at°fa Mrw@v'ﬂﬁ)-%teﬁ'gw'gmwéonvabms'@@w@ﬂziemh'ee}h@else!foeﬂmldt Dopa was

mtraﬁ@?‘ _]&c&ggomlﬁbered to the mce at- a dose of 200 ny/kg. Fifteen
ﬁ'&bczggé‘

m nut es 034, oA J.(én,)sfzdeamaz (28 sheR LR RRoWR mdb eal)ved in a
physi ol osi cal saline sol utioh was adm ni stered intraperitoneally to the

m ce 65 EP 0 194 443 Bl (Wien TRH was ed as the test conpound, it was
adm ni stered 25 mnutes af§er (fdggni s¢ka <>f L- Dopa). Spontaneous .
(1]

| gconot or activity was neasured for 15 #i s starting from30 m nutes
af t,pr adm ni stration of L-Dopa. A physiolosical saline solution was used
for t&es @pm, Nej, 7g+08[im, sissremeH)of t he t est 5 conpound sol ution. (Results)
The resudtd mebNarethwil(R)-2rtertihutyjoxsyda yﬁ? carbo [ymmoethane]sulfonamtde are

Tan! enly @@r‘ﬁﬁ@w&g "’Lﬁ#:%ﬁﬁﬁ%‘i o i o S TR [or ).

* aﬁa nd chloroform. 7.9 g of N-methyl[(R)-2-tert-butyloxycarbonyl—2-
r Oar Ho&ha%e HoRaridé Rvdirdtfitoride ake Gbtainddde- 5- car bonyl ) -
h| sti dylgb-REQh4 @b EmMmp T Ant agoni stic effect on reserpine-induced

27. 1 hype AY{@= 0.5, dimethylformamide)

IR viie (cm™1): 1750

3 NMR (DMSO-d,. 3): 1.47 (s, 9H, —{(CH,)a), 2.62 (s, 3H, N—CHj), 2.62 (d, 2H, —CHz—,J 5Hz), 4.20 {t, 1H,
—CH, J=5Hz), 7.55 (br, 1H, NH)

(5) -7.75 g of N-methyl{{R)-2-tert-butyloxycarbonyl-2-aminoethane]sulfonamide are dissolved in a
mixture of 20 ml of dimethylformamide and 80 ml of tetrahydrofurane. 12 g of carbonyldiimidazole are
added thereto, and the mixture is stirred under ice-cooling for 6 days. The reaction mixture is evaporated to

4  remove the solvent, and the residue is dissolved in 10% citric acid. The solution is extracted with ethyl
acetate. The ethyl acetate layer is dried and evaporated to remove the solvent. The residue is purified by
silica gel column chromatography (solvent; ether) and recrystallized from- a mixture of chioroform and
isopropylether. 3.4 g of Tert-butyl {R)-2-methyl-3-0x0-3,4,5,6-tetrahydro-2H-1,2,4-thiadiazine-1,1-dioxide-5-

. carboxylate are obtained.
Y M.p. 134—135°C

[a]3! ~8.8° (C = 0.5, dimethylformamide)

iR v'“"°' (em=7): 3250, 1730, 1680

NMR (CDCI,, 8): 1.52 (s, 9H, —(CH,)s), 3.20 (s, 3H, N—CHjy), 3.2—4.0 (m, 2H, —CH,), 4. 35—4.60 (m, 1H,
—CH}), 6.21 (s, 1H, NH)

50 6} 34 g of Tert-butyl (R)-2-methyl-3-0x0-3,4,5,6-tetrahydro-2H-1,2,4-thiadiazine-1 -dioxide-5-
carboxylate are dissolved in 50 ml of trifluoroacetic acid, and the solution is stirred at §°C for 2 hours. The
reaction mixture is evaporated to remove trifluoroacetic acid under reduced pressure. Isopropyl ether is
added to the residue, and crude crystals thus obtained are recrystallized from a mixture of methanol and

. isopropylether. 2.3 g of {(R)-2-Methyl-3-0x0-3,4,5,6-tetrahydro-2H-1,2,4-thiadiazine-1,1-dioxide-5-carboxylic

85  acid are obtained.

' M.p. 202—205°C (decomp.)

{ald? —12.6° (C = 0.5, dimethylformaride)

IR vie! (cm™*): 3230, 1725, 1640

o0 NMR (DMSO-d,, 5): 2.94 (s, 3H, N—CH,), 3.93 {d, 2H, CH,, J=6Hz)}, 4.25—4.50 (m, 1H, CH—), 7.95 (d, 1H,
NH)

{7).1.04 g of (R)-2-Methyl-3-0x0-3,4,5,6-tetrahydro-2H-thiadiazine-1, 1-dioxide-5-carboxylic acid and
640 mg of N-hydroxysuccinimide are dissolved in 10 ml of dimethylformamide, and 1.15 g of dicyclohexyl-
carbodiimide are added thereto at 0°C-under stirring. The mixture is stirred at room temperature for 30
minutes. (The resulting solution is hereinafter referred to “Solution A”))

65 On the other hand, 2,17 g of L-histidyl-L-prolinamide dihydrobromide and 1.1 g of triethylamine are

S




30 | ncreasing effect on spontaneous | oconotor _
41.8 activity 35 Ant agoni stic effect on pentobarbital anest hesi a
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sol vent. Thé@my ‘?)‘%Péa ed by silica gel columm chromatography

(sol vent;schlo é{, ether = 3:7) and recrystallized froma

m xture of i SoRMATHMASE: ahS)H 808l f, hﬁwsy—é@a,& 98 (sP5H, N—CH,), 2.7—4.5 (m, 8H), 4.5—4.9 (m,
N, N - di benzyHotiyeachionyl -L- 60 cystine di-tert-butyl ester are obtai ned.

Mp. 77-78[err] [err] -94 0 (C— 0.5, rrethanol) (2) Amxture of 27 g of

N, N - di bepzyl t 0
t et rachl OJI‘BI %s@gbag é [(R)IT:Z % ncéalg:ggf car a%:H rzetZaneﬁﬁulsf&gI % grlcffg&are
at 0-5[err] nf.mrtesSthmu;bﬁ:s@tJ d Gaumnxfsla.eed St ﬁabinl’ﬂ’eﬁlder&hrel’faﬂﬁm infRRel ahd! than

flor, 30 m nuteesposred t¢ remwvethasoivent.dtie tesidneisuliseoivelddn 809Imiaf thior8Rm agd ¢fe spiution iEP
NS
0194 443 pB] washed with water and drled The solution is evaporated to remove chloroform, and the residue is purified

oo or SR A RO IR e 0T ™

[err] 4.2-4.9 KMR (Qig), SHCHBEGH, Cidth),), Soekid 1B, —CH,), Q4.7 @fercd), 70 5.80 (d,
1 H NH, 7.3-7.4 (m 5H, aromH) (3) 8.2 g of
[ (R) - 2- Teﬁ”t but yl oxycar bonyl - 2- benzyl oxycar bonyloet hane] sul f onyl

chloride are dissolved in 150 ns.®f (st mhydn-p r@)and the solution is
saturated with nmethylam ne. The m xture is

35 6.17 (s, 2H, NH,), 6.68 (brd, 1H, NH), 7.2—7.3 (m, 5H, arom-H)

(2) 32 g of [(R)—2-Tert-buty|oxycarbonyl-2-benzy|oxycarbonylammoethane]sulfonamide are dissolved
in 1560 mi of ethanol, and 5 g of palladium-black are added thereto. The mixture is shaken in hydrogen gas
atmosphere under the pressure of 3 kag/cm?2. The catalyst is filtered off, and the filtrate is evaporated to
remove the solvent. 20 g of [(R)-2-Tert-butyloxycarbonyl-2-aminoethanelsuifonamide are obtained as oil.

40 IR vghlorotorm (o =1). 1735

NMR (DMSO-ds, 8): 1.45 (s, 9H, —(CH,)s), 3.54 (d, 2H, —CH,, J=5Hz), 4.20 (t, 1H, CH, J=5Hz)

(3) 20 g of [(R)-2-Tert-butyloxycarbonyl-2-aminoethane]suifonamide are dissolved in 400 ml of
chloroform, and 30 g of carbonyldiimidazole are added thereto at 0—5°C. The mixture is stirred at room
temperature for 3 days. The chioroform solution is washed with of water, and then dried. The solution is

\_/ 45 evaporated to remove chloroform. The crystals obtained are collected by filtration, and washed with ether.
691g of Tert-butyl (R)-3-0x0-34,5,6-tetrahydro-2H-1,2,4-thiadiazine-1,1-dioxide-5-carboxylate are
obtained.

M. p 196—197°C

[a}&® ~9.0° (C = 0.5, dlmethylformamlde)

50 IR vede! (em™"): 3220, 1735, 1670

NMR (DMSO—ds, 5): 1.41 (s, 9H,—(CH,)s), 3.68 (d, 2H, CH,, J=5Hz), 4.2—4.5 (m, 1H, CH), 7.83 (d, 1H, NH)

(4) 5.0 g of Tert-butyl (R)-3-0x0-3,4,5,6-tetrahydro-2H-1,2,4-thiadiazine-1,1-dioxide-5-carboxylate are
dissolved in 60 mi of trifluoroacetic acid, and the solution is stirred at 5°C for 2 hours. The solution is
evaporated to remove trifluroacetic acid, and ether is added to the residue. The resulting crystals are

55 collected by filtration, and recrystallized from a mixture of methanol and ether. 3.17 g of (R)-3-0Ox0-3,4,5,6-
tetrahydro-2H-1,2,4-thiadiazine-1,1-dioxide-5-carboxylic acid are obtained.

M.p. 190—191°C

{ald® —15.0° (C = 0.5, dimethylformamide)

IR v (em™*): 3300, 1755, 1740, 1650

60 NMR (DMSO-dg, 3): 3.69 (d, 2H, CH,, J=5Hz), 4.2—4.5 (m, 1H, CH), 7.72 (d, 1H, NH)

{5) 2.2 g of (R)-3-Ox0-3 4,5,6-tetrahydro-2H-1,2,4-thiadiazine-1,1-dioxide-5-carboxylic acid and 1.56 g of
N-hydroxy-succinimide are dissolved in 20 mi of dimethylformamide. 2.8 g of Dicyclohexylcarbodiimide
are added thereto at 0°C. The mixture is stirred at the same temperature for one hour. {The resuiting
solution is hereinafter referred to as “Solution B”.) :

65 On the other hand, 5.2 g of L-histidyl-L-prolinamide dihydrobromide are dissolved in 20 ml of
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H

wherein R is hydrogen or a lower alkyl group, or a pharmaceutically acceptable sait thereof.
&0 2, The compound claimed in Claim 1, wherein R is hydrogen or methyl.
3. The compound claimed in Claim 2, wherein the histidyl and proly! groups are in L-configuration. -
4. The compound claimed in Claim 1, which is N°-[(R)-3-0x0-3,4,5,6-tetrahydro-2H-1,2,4-thiadiazine-1,1-
dioxide—S-carbonyl]-L-histidyl—L-prolinamide or a pharmaceutically acceptable salt thereof.
5. The compound claimed in Claim 1, which is N°-[(R)-2-methyl-3-0x0-3,4,5,6-tetrahydro-2H-1,2 4-thia-
g5 diazine-1,1-dioxide-56-carbonyl]-L-histidyl-L-prolinamide or a pharmaceutically acceptable salt thereof.




55 aC|d are obtained. Mp. 202-205[err] (deco C = 0.5
dinmethylformarnide) IR [err]: 3230, 1725, 1640 Nr\/lﬁmnﬂ!ﬂ*ﬁ”ﬂ" gf" 3H,

N-CH3), 3.93 (d, 2H, [err] J=6Hz), 4.25-4.50 (m 1 H,

60 ~NH) (7) 1.04 g of

(R) - 2- Met hyl - 3- oxo- 3 4, 5 6 t et IEMY0IM@42443hBAdi azi ne- 1, 1- di oxi de- 5- car boxy|

ic acid dﬁr%yﬁélrpn Hﬁ: Etﬂ% “g gsleryd ﬁe oeat %Sﬁi Ns%ﬁ]rbf Qnal'gramar itered
di met hy lokOmg B esadaadm & :.& HardG R o T QiR Oibls Inaterial? g ltrod
t her et 0 aato°®for thredatays Afwrrmsag:ble'ﬂmrmwwgam fisteceti |off.rtedﬂaate rmapdraéqmrrahme

for 30 simethytfermapridecTheasesidug rsmgssdzﬁdu'n wejer. a@ -h@ttelemerrels arediftened off| Thefiltrate is
" g ut i g@o:cmtr edggder reduceﬁ] pr}e@ }3% (bbbflhca gel column chromatography

L-histi bu nol ethv ceﬁbwﬁrac% aci sé\ Ogmt ]Th . Jgalzt ; I\:Lhr% &amosmve to Paul

EP 019444cRargt r :rsaaewuﬁ WHB; 260400 eiesit) IHRIYd0f Iy, TR&tdlenrilis wakiRidvlith vbamaﬁOAnub e
mat er | alelyteueméi 8%I aqeerad ayrirﬁqn-aari'dietfhetldnslmmatnmglme ddded rtr@u%GerbLmllmthd

pr epdf e t°rP hxg yast.iThe seﬁlr’r F%ag '?eﬁﬂ rThe sojgtion |

10[err] BZ‘?h :q%a ag\ﬁﬁté; f‘ e '[( 1-3-b i"?"iaé e %eﬂydr pe1) the
I trat @2I4Sthu§d?&ﬁ\%f11 yl (ERl4 L-BFo@ﬁ&HH@%H te bBiainEdIC -1 S ISS

|n wat er, [aRt-62¢ et ehlseHterials are filtered off. The filtrate is passed

throdgh a 5 col um1 (2.6 x 28 crr) packed vmth styrene di vi nyl benzene

copol ymer g gsin, s%jﬁ&% o M3 TP SRR § HoxdaDAUSLELES ok Gy MOglET
t he tr a‘éﬁenqafﬂz d v uéduﬂ@. %’rzemcﬁésgpg;’(:ni Eﬂ{ gditﬁﬁfoﬁ'ﬁamlde

" CHP- 20Bnd 283 ¢1of) drcya'lbﬁbxﬁleérbb’mrrirdi dl thatetd uvddt Sirricydl herigQolution is
succé%mhvreinyfteeriqreﬁrtae‘-t'ré‘@h@omﬁ'ﬁt ai ni ng the desi red roduct are col | ected

ang evapor erhtpf rdega- ‘F’Pf S8
S %ﬂﬁ sz o :?i;' mc;f %3‘ R m@iﬁaﬁl :
passed j I@stl m&l& dXt efe8 Off,[and ter

the @®l mmmnammtmdd undelredvcee pressuledo ckagive erdvqnt Gaimmf Waser ederaddml tavihe kesidi3€/0
met hanola"d mppiubig meatedals 4re Sltergst off. Frecfilirate ispassed through @ calnmn {2/ 28 gmixecked with

1. 33 ‘Ni\ P resin, and the column is washed wrth water. The fractions which are positive to Pauly's reactlon
’ lected

lyophilized. th wdgr: js pur by silica el column atograph
[(R- 21 o ace Q%m#. i SRy ik %d&aﬁé -5-
car beny khrbugh Ia%ludi;‘\ (2.6 x[¥B@M wackéim. m—aoe aiaesdhe Edhirhin mﬁ&heﬂr

H20) 15 fractiohfkwhieh B']; posi§Ve)toNIdly (SRSt erercoliectetl. aBd 2ycphifized. 13§ g am—qnsn—a P¥o-2. 96
(s, 3H, 3@%%28 J%%J'A 268 tigdiazinen!, 1-dioxirie p-agrhopylI-irhistidy-lsprglinapydermangiiverate arg

(1) 32.

[ (R) s2- Ter aggq,tngé &%y&%ﬁonw - 2- benzyl oxycar bony| am noet hane] sul f onyl

chl ori de aRei(esd):vezb+1840300 M of tetrahydrofurane, and the solution is
sat ur at ed NMR Kpmddga)ﬂ Zt-2.8 ira] 4, 28RBS (mzeH)M- trot-ean. 2Hh & 5afdrimyi 1H). 289 (br.dHkd

sol uti o9& Wi rred at roomtenperature for 30 m nutes, and then evaporated
to rgyo Te |é;.u§% In 300 M of chloroform
and the&‘sag'}s}l}tgﬁtgﬁb?"g&vg\t/ans Qﬁéwl%t%h wa ‘eéregh(s)ﬁgri e}.E The solution is evaporated
to renove hlcompéumdf thatatmulae residue is purified

-

S

4 Oy 2°

3

R-N" :
,L\'- CO~-NHCHCO-N— S (1)

50 0O N -

H ca,

—N

85 _I N>

H

wherein R is hydrogen or a lower alkyl group, or a pharmaceutically acceptable salt thereof.
50 2. The compound claimed in Claim 1, wherein R is hydrogen or methyl.
3. The compound claimed in Claim 2, wherein the histidyl and prolyl groups are in L-configuration.
4, The compound claimed in Claim 1, which is N°-[(R})-3-0x0-3,4,5,6-tetrahydro-2H-1,2,4-thiadiazine-1,1-
dioxide-5-carbonyl]-L-histidyl-L-prolinamide or a pharmaceutically acceptable salt thereof.
5. The compound claimed in Claim 1, which is N°-[(R)-2-methyl-3-0x0-3,4,5,6-tetrahydro-2H-1,2,4-thia-
65 diazine-1,1-dioxide-5-carbonyl}-L-histidyl-L-prolinamide or a pharmaceutically acceptable salt thereof.
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&5 by silica gel columm chromatography (solvent; ch

95:5). 32 g of [(R)-2-Tert-butyl oxy- rmmnnl Jigmm

car boryl - 2- benzyloxycarbonylanlnoethaneLﬁquonanlde are thalne

[err]: 3400, 1720 NVR [err]: 1.42ER 09 3.55 (d, 2H, -CH2),
4.4-4.7 (m 18, Th‘e%pnpoﬁg chinféa in ESim ?Id/hlc[r@’ﬁ -0X 311%6(t§trah N Qi -
(brd, 1H, Nei-dioxideX-chrbBnyiP-hiktdyl-2drQliNerki ré‘zmaea cally acceptablfds_kltzmggc}fqhIadlagi%e
[(R)-2-Tert- b@t&b@%?eawb@nvmgicbemuwﬂomyeanmeylanlnoethane]sulfonanide are
di ssolvesd in 150 m of ethanol ag% 5 g of palladiumblack are added
thereto. The m xture is shakenq ydr ogen gas atnDsphere under the
pressure of 3 kg/cnR. The cakaﬁy%t s filtered and the filtrate is
evaporated to renove the sol vept :Ek g of

[ (R)-2-Tgrt-butyl oxycar bonyl - GDhEHQﬂQﬂuN 'QQyﬁare obt ai ned as i
40 IR [err]: 1735 NVR (DMBO-[®rr], 6)} 1.45 is, -(CH3)3), 3.54 (d,
oH, -CH2, J=5Hz), 4.20 (t, 1H, cB J=5Hz)SH8) 20 g of

[ (R) - 2-Tert-butyl oxycarbonyl - 2- am noet hanglsyl f onani de. are dlssolved in 400
m of chloroform and 30 g of carbonyldii1ida | e are added thereto at
O-5[err]. The mxture is stirred at room teaMerature for 3 days. The

chl oroform solution is washed with of water, Hand then dried. The sol ution
is 46 evaporated to remove chloroform The crystals obtained are collected
by filtr, tl vgigreiny a %at'W%tﬂﬂ@r grodp, 9t agphamiaceutiedily -abusptable salt thereof, which
(R - 3- oxo §°T ﬁﬁ?%%g?%ﬁ%g goentt ? 4- t hi adi azi ne- 1, 1- di oxi de- 5- car boxyl at e
are obt ai ned. g féPrf %5‘?T ulag o (C = 0.5, dinethylformam de) 50
Sijerr] 3220, 1735 1670 NWVR (DNBC)[err] 6): 1.41 (s,9H,-([err]), 3.68
(ZH%—IZ J5Hz)4245(m1ng 83(d1H NH) (4) 5.0 g of

Tert - bufyl

(R)-3-0x0-3,4,5,6-tetrahydro-2H 1, 2x4 t hijadi azi ne-1, 1- di oxi de- 5- carboXiFate
are dissolved in 60 m of trlfluorojxgtl *doer and the solution is stirred
at S5[err] for 2 hours. The sol utiog“ évaporated to renmove trifluroacetic
acid, arfd ether is added to the resrdue The resulting crystals are 55

~col lected kphefein) Fs@ﬁrln@@rouﬁ@ rdietdd YRihahlol g 63 1évid? Iafintiogrdlp Gndke -Qﬁ.&ad?&up orpd

et her. 3. 1prajecal ifnhb-goupX®saht, terbof @r a reactive derivative thereof with a histidyl-prolinamide of the
t et r ahydr of@muld; 2 4-t hi adi azi ne- 1, 1- di oxi de- 5-carboxylic acid are obtai ned.

Mp. 19%-1910C [err] -15.0 (C = 0.5, dimethylformam de) IR [err]: 3300,

1755, 1740, 1650 60 - -NMWR DIVBO[err])' .69 (d, 2H, CH2, J=5Hz), 4.2-4.5
(m 1H CH), 7.72 (d, 1H NH) (5) 2.2 f
(R) - 3- Oxo- 3, 4, 5, 6- t et r ahydr o- 2H ¥H2C Hr-'q-m GOy 1, 1 - di oxi de- 5- car b8%¥1 i ¢

acid an# 1.56 g of N hydroxy-succin l de are dissolved in 20 m of

dimethyl formam de. 2.8 g of D cyclo yl carbodi i m de are added thereto at

O[err]. The mixture is stirred at t §e tenperature for one hour. (The
ferryd

resulting solution is hereinafter r to as "Solution B".) 65 On
t kesot her hand, 5.2 g of L- hlstldyl | i nam_de di hydrobrom de are
dissolved in 20 m of 9

wherein X® is imino group or a protected imino group, or a salt thereof or
(B} condensing a compound of the formula:

% L 2j»co-m:!cncr:rou (IV)
- S | |
cm,

" - [ 2

wherein X!, X2 and X® are the same as defined above, a salt thereof or a reactive derivative thereof with
65 ° prolinamide or a salt thereof, or

1




EP 0194443 Bl dinethylformam de. 2.54 g of triethylam ne are added thereto
at 0C, and insoluble materials are filtered off. ummmm“lﬂ 1 dded to
"Sol ugion B" prepared above. The m xture_is stirr Hlllflﬁllh hour s
and then at 10[err] for threEPaQ 194 4A8:B1 nsol ubl & natéri # ssare again
fi1teredcpifverdidi dohlpblirid? tHeSormuaPor ated to renove di methyl formam de. The
residue Is dissolved in water, and insoluble nmaterials are filtered off.

The filtrate is 5 concentrated under reduced pressure, and the residue is
puri fied by silica gel colAumOchronmatography (solvent; n-butanol: ethyl

acetate:[err]:acetic acid ;;.5 1:1:1). The ctions which are positive to
Paul y's reaction are col l*®cted} and evapqdrated to renove the sol vent. The
residue is purified by a gol umhcofncHCoeN resi n ( Dowex 8;

200400 mesh, [err] forng 2rrl). THe colum is washed with water, and
eluted with 3% aqueous amoni a. The G#actions containing the desired
product are collected and 10 evaporpted to renove the solvent. The residue
t hus obtained is dissolved in water. lThe ol ution is passed through a
colum (2.6 x 28 cn) packed with thellCHR320P resin and eluted with water.
Th& fractions containing the desired product are collected and |yophilized.
2. 51 Guafeid RY, 5¢ abd 7O ardtKe<@md, a8, dafifed tabbven b galt or £ Hactive Derivativei thatbaizntoghel , 1
G G B il el Sl e R
(RY) - 3‘89'9@-"3?,"4? tedl Inino OEqp QF GOURE firtaer Jemaxing fie pratecting aURR r(?&‘fuasét-hgr-ecr%'}"boxyl ic
acid (3 (BYRYequirdte Firthercbnvehing tHelp?étfittintd AGhdrmateutically addepiablt Ak RtRE Ni M de are
di s50l ved. A pharhcélticd) Eonshiosmbriwhiéhao mprses 2thermpelti@allp &fegtiveamount of the compound
dikfycldﬂh'ee%'g@ammdhd aphemaceticallychoesptable cartier thaneferr stirrin atg r %] t(The
8 medieaept o

80l ti n Thelugeiobahe undg cjaimed-in sclgjms. b, f for fhe greparati % th
(r)'ta her "Ir‘?g'%ﬁs,'t'°ﬂl{;’$'|2¥heg"‘?§“"%?ﬂ'i psr?‘fh%f'f' E{cﬁ?t{)'%%%on%s g:t%?ﬁy 9 '?on‘i de are dissol vgd

in 40 gli. of dinet i,de, and 2.34 9 of triethylam ne are added
Bl BRI

thereto at s stirred at [err] for 30 m nutes, and

i ngol ubl a. Aptocdss fdr preparhglal doinpéudd obthb forrhhle: filtrate is added to "Sol ution C'
obt ai ned above, and the m xture is stirred at [err] for 4 hours and at
[err] for 24 hours. Insgiuble materials are filtered off, and the 25
filtrate i s concentratedXyfder reduced pressure to remove solvent. 30 m of

watser are added to thr-wm€sitye, and ins le materials are filterexhoff.
The filtrate is passed {hrough a colu (2.p x 28 cm packed with CHP-20P
resin, and the colum j €4~ ¥RGH-OnditeT yactions which are

positive to Pauly's reQcti¥hn are clyl | ected and | yophilized. The thus

obtgi ned powder is purified by silj@ gel columm chromat ography (sol vent;
n- but hanol : acetic acid: ethyl acetaje«~gR0 = 1:1:1:1). The eluate thus
obtained is again passed 30 throufih axpolum (2.6 x 28 cm packed with
CHP- 20P resin, and the colum is with water. The fractions which are
positive to Pauly's reaction are coll &cted and |yophilized. 1.35 9 of
[err]-[(RS)- 3-o0xo0- . .

3, 4, 5, Gherein rRatsyhydogdi-oria fower plyl aipuRy Phi Pharmacsutice|y acceptalils BRIt PPPOf) WRITR ; gy -

L- |M@§ff'eréhﬁﬁ%?f b Sighs of i.ned wder . -64.8 (C = 0.5,
H2&£035 A“"ﬁ?é'%"s?gf%?"éS":““%g{?R?%%n[eer?]s ?820-6264E)er-r] ( |

O\\ Py

xl/
66 ! (1I)
. COOH
2
X

o

so' wherein X' is imino group, a protected imino group or a lower alkylimino group a_mg:l X2is in_1ino group ora
protected imino group, a salt thereof or a reactive derivative thereof with a histidyl-prolinamide of the

formula:

12
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'NIMR (DVBO-[err]); 1.7-2.2 (m 4H), 2.8-3.8 (m 6H)Mmmiﬂ muummp
4.5-4.9 (m IH), 7.09 (br, 1H), 8.00 (s, 1H 40 C arKms% mell *racting
States: BECHDE FR G IT LI LUNL SE 1. A conpound of the fornmula: S [err]
55 WRerein R is hydrogen or a | ol Q1841443 8, or a pharmaceutical |y

acceptabl e salt thereof. 60 2. The cogpound clained in Caim1l1, wherein
R is hydrogen or nethyl. 3. The conpoung clained in Caim?2, wherein the
“histidyl and prolyl groups are imzzl‘:ac g NHEI 4. The conpound cl ai med

‘in daim1, which is _ (III)
[err]-[(R)-3-o0xo0-3,4,5,6-tetrahydr§83H 1, 2, 4-t hi adi azi ne-1, 1-
di oxi de-5-carbonyl | -L-histidyl-L-prolipam de or a pharmaceutically

. acceptable salt thereof. 5. The corfpoun®yclainmed in Claim1, which is

[err]-[gaR)-Z- nmet hyl - 3- oxo- 3, 4, 5, 6-t gfydro-2H1, 2, 4-thia- 65

. di azi ne-1, 1- di oxi de-5-carbonyl ] - L-hi stidyl -L-prolinande or a

© phar maceut imberkih X° Banmpigedap @r & prlotected RrikOdroupl Or a saithidrddd, 94 443 Bl

~ di met hyl f or mdRi egadengingd cognnofind ofitket fasmiuwari ne ‘are added thereto at -[err] and
insoluble materials are filtered off. The filtrate is added to "Solution B"
preparelf above. The mixture is st@yeg®d at OC for 4 hours and then at
10[err] for three days. After i |l e materials are again filtered off,
the filtrate is evaporated to r ve {li met hyl formam de. The residue is
di ssolved in water, and insol ubl t pepaigcrooedf i ltered of f. The filtrate
is concétrated under reduced pg ;‘}re, and] the residue is purified bEV)
silica gel .colum chromat ography (solvent; ¢ﬁput anol : et hyl

- acetate: H20: acetic acid = 1:1:1:1). The fraltl ?'[15 whi ch are positive to
Padly's reaction are collected, and evapor ajjed remove the solvent. The
residue?ds purified by a columm of cation e chq@ e resin (Dowex 50WKS;
200- 400 nesh, [err] form 50 m). The colum i1s washed with water, and

el uted Wit Qyd%h364e QHE X BT RRisame ddHefifddBBbbieON SanGREMR b fRBctld GerilRRL kRFLof with
product ar grofifdnti®Cdr@Raibtheredfor evaporated to renove the solvent. The residue
t hus obtai nedCl ®ndirtigal comdound ofvhe armuld@he sol ution i s passed through a
colum (2.6 x 28 cm packed with the CHP-20P resin and eluted with water.
The fractions containing the d&_&8d product are collected and |yophilized.

2.51 g of [err]-[(R)-3-oxo-3,z£5,s t et r ahydr o-

1, 2, 4-t e adi azi ne-1, 1- di oxi de-"p- carponyl ] - L- hysti @yl -L-prol i nam de . %120
are obtained. [err] 9-62.4[err &-Nmcutd - el e 3 2.21 g of (vI)
(RS) - 3- Ox0- 3, 4, 5, 6-tetrahydr @ 2HxI, 2, 4-t lhi adi azi ne- 1, 1- di oxi de- 5- car boxylic
acid (J. Med. Chem, 27, 228 (1984)) andC€¥,58 g of N-hydroxysuccinimnide are
di ssolved in 40 m of dinethylformam de, jand 2.83 g of '

di cycl ohexyl carbodiim de are added theretE Maer stirri ng at [err] (The
resulting solution is 20 hereinafter reflecs to as "Solution C").

L 45 wherein X!, X2 and X® are the same as defined above, a salt or a reactive derivative thereof into the
corresponding amide thereof, and .
(D) when at least either one of X', X2 and X® of the product obtained in the reaction step (A), (B) or (C) is
{or are) the protected imino group or groups, further removing the protecting group or groups therefrom,
and
50 (E) if required, further converting the product into a pharmaceutically acceptable salt thereof.
2, A process for preparing a compound of the formula:

/s :
g R-N Q (1)
CO~NHCHCO=-N~— conm,,
o N |

50 B ca,

)

|
o5 H
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On the other hand, 4.78 g of L-hi stidyI-L-proIin 1 de are
di ssolved in 40 m of di methylformam de, and 2. 3 “[M:ﬂﬂ m, ne are
added thereto at [err] The mixture is stirred at [erre orn

insoluble materials are filtered off. The filtrate is added to "SoI utlon C

obt ai ned above, and the ni xt EBR 04941443 @ at [err] for 4 hours and at 10C

for r psoluble paterials are filtered off, dthe 25 filtrate is
conceﬁ}zil%fn fﬁh SPenCedleey PrEsY i ga'{"(?cerug?@Y/8°°§péTRFesr‘?Fq‘e?ﬁpWf"c?)f“\"ﬁa‘ls?r are
added tO(A)laﬁ\dbﬁ&igdauﬁmpand JFebrlae Materials are filtered off. The
filgrate is passed through a colum (2.6 x 28 cm packed w th CHP-20P
resin, and the colum is washedgMtlh water. The fractions which are
positive to Pauly's reaction ar Ssdl | ected and | yophi li zed. The thus
obt ai ned powder is purified by ®77i gel col um chromat ogr aphy (sol vent;
n- byt hanol @ acetic acid:ethyl acptate [egqé.: 1:1:1:1). The el uate(thus
obtained is again passed 30 t ug um (2.6 x 28 cm packed with _
CHP- 20P resin, and the colum s Xashed with water. The fractlons whi ch are
post 1 V.l%ggxgau' o S8 3 Qe nine Qb 6t Sorlfhite/ QL dks36% s’ Ghofh O

4 : e Ahydr oo G T e ek e B oy T o1 st i dy! -
L prol i nam de m)nohydrate are obt ai ned as powder. [err] -64.8 (C = 0.5,
H20) 35 Mass (me): 427 (M IR@] 1620- 1640 NVR (DMSO-[err]);
1.7-2.2 (m 4H), 2.8-3.8(Er;1m6,§:—gcz : 4.5-4.9 (m 1H, 7.09
(br; 1H), 8.00 (s, 1H) 40 ap or t he Con%ractlng States: BE (@#fpE FR GB
I E L) LUN SE 1. A conpound nthe formula: [err] wherein Ris hydrogen or
a lower alkyl group, or a phar| eutl cally acceptable salt thereof. 60

2. The conpound clained in da 3> erein Ris hydrogen or nethyl. 3. The
tl%-%#

corfpound clainmed in Caim 2, the histidyl and prolyl groups are in
Lconflguratlon 4 The conpo alrredln Claim1, which is
[err] d&& -tetrahydro-2H1, 2 thlad|a2|ne11-
d| oxXi gﬁf%@ﬁ%ﬂﬁc‘;ﬁ ngtm i np.eeHp r?aﬁfﬂ'ethﬁrf” a”'phar maceutical |y
acé(éptabes her e conpound clainmed in Claiml, which is
[err]-[(R)-2-nethyl -3-o0xo0-3, 45, Q;tetrahydro 2H 1,2, 4-thia- 65
di azi ne- 1, 1- di oxi de- 5-car bonylaﬂs1 hi stidyl-L-prolinamde or a
phar ITB.CEUtI cally acceptable gelt~yhereof. 10 EP 0 194 443 Bl1 6. The
copound clainmed in Caim1l, jwhich is
[err]-[(RS-3-o0xo0-3,4,5,6-tet O NEGHCOQR. + 1 adi azi ne- (IV)
1, 1- di oxi de-5-car bonyl ] - L- hPst i yl -L-prgkinam de or a pharnaceutically
accept able salt thereof. 7. A process f@r2preparing a conpound of the
foreerul a: [err] 15 wherein R is hydrogenpetmy\l ower al kyl group, or a
pharmaceutically acceptable salt thereof \M’,&Ch

X

pras——

45 wherein X', X2 and X® are the same as defined in claim 2 part (A), a salt thereof or a reactive derivative
thereof with prolinamide or a sait thereof, or
{C) converting a compound of the formula:

L j-co—macuco- Q—COOH : (VI)

wherein X', X? and X?® are the same as defined in claim 2 part (A), a salt or a reactive derivative thereof into
the corresponding amide thereof, and

(D) when at least either one of X', X2 and X° of the product obtained in the reaction step (A), (B) or (C}is .
(or are) the protected imino group or groups, further removing the protecting group or groups therefrom, -
and

50
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20 conprises the step or. the steps of: (A cond of the *
formula: 35 [err] wherein X3 is imno group or mmmﬂ roup, or °:
a sal th\st hereof, or (B) condensing a conpound of the cor mu [err]
wherein [err] and [err] are the sane as defined above, a salt thereof or a
reactive derivative thereof ERHA94443 iBhnide or a salt thereof, or EP :
194 448neEn R Dhy&0EAr b 'n{lgwyﬂgrswrp%grnpafcet}nbﬁlv L&EMl&altm%o? Which %rﬁdns@q d

[err] the step blahcaem oks def i ned above, a sal a reactive derivative

t her eof |($itcen¢eh%nq:mpmninmgomuiade thereof, and (D) when at |east either
onesof [err] and [err] of the product obtained in the reaction step (A),

(B) or (C is 20 (or are) the pro);tgmted imno group or groups, further

renovi ng the protecting group or,_,@roups therefrom and (E) if required,
further converting the product ¥nto pharmaceutically acceptable salt

t hebeof. 8. A pharmaceutical cofposi L§§0¥hich conprises a therapé&¥ically

ef fective anount of the corrpo QZ 1 n Caim1l1l and a pharmaceutically
acceptabl e carrier therefor. 9. The use of the conpounds clainmed in

cl ai MByerdi® x6islifino tghdtip S S:B?e(n@& irRo aﬁku@of@%&am% gRlip SIS inhih@BroliPbr t hE
tr et NEtblect8d iMfdOGBYY, 3%6aIE tHRfeoLHY feddtivé1@drivaVE titeydot Rith dinfefdyilBlofinanfideddfithe. f OF

t he Cofetmdcti ng State: AT 30 1. A process for preparing a conpound of
the formul-a: [err] wherein Ris hydrogen or a |lower al kyl group, or a
pharmaceutically acceptable salt thgredf, which conprises the step or the

steps of: (A) condensing a GaRACOLN genftormul a: 50 [err] 60 wherein X1
is imno group, a protected il?filno group or a“lower al kylimno gr{ugr)and
[err] is imno group or a prot@Bted imno group, a salt thereof or a
reactive derlvatlve t her eof vvlfh aNhi stidyl-prolinam de of the formula: 65

12 l
U_x?
_ wherein X2 is imino group or a protected imino group, or a salt thereof, or
20 (B) condensin_g a compound of the formula:
4

35

_ 2 O-NHCHCOOH {IV)

: 2
‘0 : ‘_—'N

| l »
N

4 wherein X', X2 and X® are the same as defined in claim 2 part (A), a salt thereof or a reactive derivative
thereof with prolinamide or a salt thereof, or
{C) converting a compound of the formuia:

o o\\ 20
i Jeomeod L -
,L\ 2 co NHCHCO- coon ' (V1)
55 .Hz
)
‘__x3
60

wherein X', X2 and X® are the same as defined in claim 2 part (A), a salt or a reactive derivative thereof into
the corresponding amide thereof, and

(D) when at least either one of X', X2 and X3 of the product obtained in the reaction step (A), (B) or(C)is
(or are} the protected imino group or groups, further removing the protecting group or groups therefrom,
and

14

e



EP O 194443 Bl [err] 35 wherein [err] and [err] are Umuﬂ“ﬂlﬂ Umﬂ”md
above , a salt thereof or a reactive derivative ther Ols1 nam de or

a?sal:t thereof , or (D) converting a conpound of the forrmula: [err] [err]
wher¥n [err] are the srre as above ,EP 0a194 443aBfdeactive derivative intothe
correspondi ng ) convertl ng, when at | east ei e of
forr] nd Lo greket e ve@Er;gggquﬁ Wy T"#htfeaeﬂ'ew Fapapysaf Fered) ©; <

" obtained in the Teaction ste (or are ) the protected
“inmono groyp or groups , furthr rermV| ng the protecting group or groups

therefrom (E)If required , furt fey onvertlng the product into a

phamaceuti cal |y acceptabl e sa#tnzﬁ eof 2. A pr s for preparing a
conmpound of the formula: [err EP 0194 443 Bl erein R is hydrogen Of s
net hyl group, or a phar maceut i | y ACoeyHCHCDEeN R¥Hgof , whi ch

conpri ses™ he step or the stepd off (A) cdndensing a conmpound of the
flormula: 5 [err] wherein [err] i sBmno g&i’qp a protected imno group or a
thylimno group and [err] is imno grou L or 15 protected imno group, a
alt thereof or a reactive derivative thera;.];x th a histidyl-prolinan de
of the fofnula: [err] wherein X3 is imno Mg or a protected i mno group,
or a salt thereof, or 30 (B) condensing asconpound of the formula:
[err] 45 wherein [err] and [err] are the sanme as defined in claim2 part
(A), a salt wheeieBis hydrogenror atiethyigyralprahd/ e histilyt dnd ipedi groiigshargin te iLrenfigiidtonDor aa
sal t ther®of Phacmace alty @eoepteblp taemwﬁmbrvdmamseﬁﬂ%sﬁepnmateps[fétr] 60

(A) condensing a compound of the formula:

o/ . OQ 0

25 . 1/
- 1cooa - (1)

30
wherein X' is imino group, a protected imino group or a methylimino group and X? is imino group or
protected imino group, a salt thereof or a reactive derivative thereof with an L-histidyl-prolinamide of the

formula:
" il
*
NH_CHCO-N CONH,, -
2| ¢ 2
{X1II)
CH 2
40
D
X3
R 45  wherein X is imino group or a protected imino group, or a salt thereof, or
e (B) condensing a compound of the formula:
%7
50 xl/
L 2 O-~-NHCHCOOH (IV)
07 X | ‘
CH

-

wherem X', X2 and X® are the same as defined in claim 3 part {A) and the histidyl group has the L-
configuration, a salt thereof or a reactive derivative thereof with L-prolinamide or a salt thereof, or

65

15




wherein [err]Jand [err] are the sane as defined in a sal t—-’%’
or a reactive derivative thereof into the corresp Ew” |eof and -}
ro

(D when at least either one of [err] and [err] o cts obtained in
the reaction step (A, (B) or (d |sﬂﬁer are) the protected i m no group or
groups, further renoving theER up or groups therefrom 65 and
14 Eacp&ama%m%ﬁdedfihel?orhﬁlahyd”)gen or a methyl group, or a
pharmaceutically acceptable salt thereof, which conprises the step or the
steps of: (A) condensing a\c,gtbrpound of the formula: 5 10

(119 [err] wherein [err] i m no group, rotected imno group or a

nmet hyli m no group and X2x| s inino group protected imno group, a
salt thereof or a reactive derlé@ Eﬁcé Pbdih a histidyl-prolinam de
of the fornula: [err] [err {I's imna group or a protected¥hino
grodp, or a salt thereo or cﬁ?) condensrng a conmpound of the
formul a: 40 [err] 45 :
wherein [err] and [err] are the sa flned inclaim2 part (A), a salt’

thereof or a reactive derivative th eo*a ith prolinam de or a salt
t hegeof, or (C) converting a conpoun the formul a: [err 60 wherein
[err] MHdnn[)é.rX*]amaxsearQﬂhesm defmed@fclaneapwt(%#'&ltﬁ'ﬁ@ﬁ Pt'd %"/' grgu l"t"‘or

S e R R e ),

tighe S or are) the prot ect ed |m no group or
gr oups, (ELif tdaeaifed; fariber icoryetting the ipatdect intog ptyarm uwmletsﬂewe@ﬁom 65 and
14 EP4.(0he yse/nf Sorpriounds) of ffigrmyla thfqréts prepafation:of acpadicament of cpROsHPHBRLEE into a
phat meewmrrthﬂeeeg neng tsvrfﬁerdear ors.

25 Patentanspriiche fiir die Vertragsstaaten: BE CH DE FR GB IT LI LU NL SE

1. Verbindung der Formel

30 O§ 20
R-N E ] (X)
l\ CO-NHCHCO-N CONH
o N l 2
% B cxH
2
[
40 LN
H
) wobei R Wasserstoff oder eine Niedrigaikylgruppe ist, oder ein pharmazeutisch vertragliches Salz davon.
\_/ 2. Verbindung nach Anspruch 1, wobei R Wasserstoff oder Methyl ist.
45 3. Verbindung nach Anspruch 2, wobei die Histidyl- und Prolylgruppen in L-Konfiguration vorliegen.

4, Verbindung nach Anspruch 1, die N**"-[(R})-3-Ox0-3,4,5,6-tetrahydro-2H-1,2,4-thiadiazin-1,1-dioxid-
5-carbonyl]-L-histidyl-L-prolinamid oder ein pharmazeutisch vertragliches Salz davon ist.
' 5. Verbindung nach Anspruch 1, die [Noiphs, [(R)—Z—Methyl-3-oxo—3 4,5,6-tetrahydro-2H-1,2,4-thiadiazin-
1,1-dioxid-5-carbonyl]-L-histidyl-L-prolinamid oder ein pharmazeutisch vertrégliches Salz davon ist.
50 6. Verbindung nach Anspruch 1, die N*Ph.[(RS)-3-Oxo-3,4,5,6-tetrahydro-2H-1,2,4-thiadiazin-1,1-
dioxid-5-carbonyl]-L-histidyl- L-prollnamld oder ein pharmazeutisch vertragliches Salz davon ist.
7. Verfahren zur Herstellung einer Verbindung der Formel

Oy 20

55 s

R-N7

_ _ (I)
CO-NHCHCO-N ' CONH, -

0O N |

60
H cr:2
[y
- N

65 H
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#. A process for preparing a conpound of the fornul g -
ferr] Hwherein Ris hydrogen or a nethyl group andaﬂiﬂlmmltlmwllle"rleprol yl
groups-are in the L-configuration, or a 20 pharnaceuti cally acceptabl e
salt Phereof, which conpri ses the gy /P16 44% gf ePs of : (A) condensing a
conmpound of the formula: 30 [err]
wher ei n[ er r%Obie"sR Wapserstaffr aslepeine Nigdrigalilgrgopel i, pder ginesiphagnazeutiseit Yeytrdglichao Sglresup
and [err] i "&’gﬁ’gﬁi’e&?ﬂlﬁ' (?Fe:p%;tﬁ_céﬁtfee‘d“fﬁﬁ’no group, a salt thereof or a
reactive deri%ht P& FREP 80P \RRMPUasder Fasmel i dyl - prol i nani de of the forml a:
35 40 5 2 [err] 45 wherein X3 is
imno group or a protected imno groufe.#® a salt thereof, or (B) .
condensi ng a conpound of the fornul a, 1§ ] 60 wherein [err] and [err] are
the same as defined in claim3 part (A arfd the histidyl group has thelIX)
iconfiguration, a salt thereof or ar cti cdeqi vative thereof with

5 X

L-prolinam de or a salt thereof, oro EP 0194443 B1 (C) converting a
conmpound of

w hl 'feore ||na:r- eelgnr] esc Ghsl q AR engi Irr a r? irtlohgu SaHE ine
der ne 1 e e Sigeo B ool o e B

L- conf i gsir adakéW it @ingm Histid-prolinafikCder ¥&mider | Vat 1 ve thereof into
correspondi ng am de thereof, and (D) when at |east either one of [err] and

[err] of the product obtained in the regr:tj—n step (A), (B) or (O is (or

;are) the protected imno group o , further renmoving the protecting
group on, groups therefrom 20 anga%[,s%’cﬁfq Fequr?®, further converting the

product into a pharmaceutically acggptable salt thereof. 4. The use QfIII)
conpounds of formula (I) for the prigfaration of a nedicament or conposition
for the treatnent or prophyl axis offjcestyal nervous system di sorders. 25
Pat ent agspr Cche for die VertragsstagqtenzyBE CH DE FR GB IT Li LU NL SE 1.
Ver bi ndung der Fornel 30 wobei R WaSseRstoff oder eine Niedrigal kyl gruppe
ist, oder QioBeil@inaTRiRAYripDE Baet Bink GEPhdtAd RinogRippe FEYEN mit einem Salz davon, oder

(B) Kondensieren einer Verbindung der Formel

30

%
!
% L o /-CO-NHCHCOOH
0" "x | (IV)
CH,

) | [

wobei X', X2 und X wie oben definiert sind, eines Salzes davon oder eines reaktiven Derivates davon mit

— 45 Prolinamid oder einem Salz davon, oder
{C) Umwandeln einer Verbindung der Formel -
0 o\\SIIO
5
| | i \lc j—
i\ O-NHCHCO-N COOH
2
. 0" "x l (vi)
c
H2
—I N
»
50 —X

wobei X', X2 und X wie oben definiert sind, eines Salzes oder eines reaktiven Derivates davon in das ent-
sprechende Amid, und

(D) fernen der Schutzgruppe oder der Schutzgruppen, wenn mindestens einer der Substituenten X, '
X% und X? des in dem Reaktionsschritt (A), (B) oder (C) erhaltenen Produktes eine geschiitzte Iminogruppe
85 oder -gruppen ist bzaw. sind, und

17
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2. Verbi ndung nach Anspruch 1, wobei R Wasserstoff o :
3. Verbi ndung nach Anspruch 2, -‘wobei die Histidyl- i,m/mm[" m,l n
L- Konfs,gurati on vorliegen. 4. Verbi ndung nach Anspru

aha- _(R)-3-0xo-3, 4,5, 6-tetrahydro-2H1, 2, 4-t hi adi azi n- 1, 1- di oxi d-

5- arbonyl | - L-hi Stl dyl -L-prolinamd oder ei n phar ITB.ZEUtI sch vertragliches
Sal z davon ist. 5. Verbindung ER00 184443/ 1, die N'aPh& .

[(R)-2- I\/Ethyl 3- 0X0- 3, %o% 6- tetre}e?qzéjro thri{ql 2, 4- th‘;he}'gl a2| n- SE?& ]

1, 1-di oxi o
PR L ?"“mm e o e MR Eme st B il
ph, _[ ( RS) 93verddiding’d eBm ﬁnﬁg e 10bis’d behnsp rﬁh&mvadhmgshfﬁr&eHersteuung eines

di oxfd- &zmmbemyﬂe]r eLnehZeﬁamd)ehselzupg Gir idivaBeheindhahgr oder Rropindaxererze Starggen des

ver t r agienteaireNeqgnpsysiemson ist. 7. Verfahren zur Herstellung ei ner Verbindung
der Formntﬁp,uchelﬁPMﬁ,aéégthmbel R Wasserstoff oder eine

1
Ni edri gal kyl gruppe i st el nes pharnmazeutisch vertraglichen Sal zes t

davoif, ded. \elahrSr tur Hetstethahgreirdr erBadung derdFormdlasst :  (A) Kondensi eren ei ner
Ver bi ndung der Fornel wobei X eine |mnogruppe, eine geschitzte

| m nogruppe oder elne N edoLgﬁd Kyl'i m nogruppe und X2 eine | m nogruppe oder
ei ne geschutzte I'm nogruppe/s t, eines Sei zes davon oder eines reaktiven
Deri vates 15 davon nmt &-Hé stidyl-pro id der Fornmel wobei X3 eine

| M nogr uppe oder eine ges h| t zt e ils der mit einem Sal%

davon, oder (B) Kondensi ﬁ:é;r' ggé_ndung dérm?—brrrel 30 2 wobei X1, X2

und X3 wi e oben definiert Slﬁd ei neggSal zes davon oder eines reaktiven
riwates davon nit 4s Prolinanid ode ei nem Sal z davon, oder (C

Umwandel n ei ner Ver bi ndung der For nel bel XI, X2 und X3 wi e oben

definiert sind, eines Seizes oder einges r aktiven Derivates davon in das

ent- sprechende Am d, und (D) fernen NSchutzgruppe oder der

Schuiszgruppen wenn m ndestens einer der” Substituenten X, X2 und XI des in :
dem Realghid RSP0t odePeine NDdrgMG grdpbe st dadd difd PRarasiisdch Qértr@élﬂﬁ'en Salzgs 104 o

geschut gdven, dad O Séptodebdie SElRikte ugifagfdpen i st bzw. sind, und 17
443 Bl ( E)lAUnkeadensierendiner Vertintiukg dey Fofmesl | s gefordert, in ein pharmazeutisch

vertgagl i ches Sal z davon.

Q

1/
(1)
3 | j—coou

wobei X' eine Iminogruppe, eine geschitzte Iminogruppe oder eine Niedrigalkyliminogruppe und X? gine
4 Iminogruppe oder eine geschitzte Iminogruppe ist, eines Salzes davon oder eines reaktiven Derivates
davon mit einem Histidyl-prolinamid der Formel

45 NH CHCO-NQ-CONH

Zl . 2 (III)
C'Hz '

50

[
wobei X? eine Iminogruppe oder eine geschiitzte Iminogruppe ist, oder mit einem Salz davon, oder

55
60

65
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= Phar mazeuti sch Zusamrenset zung, die eine therapeutisch w rksame Menge

er im Anspruch 1 beanspruchten Verbi ndung und ei nen pnmnﬁmuﬁﬂgmm
ertraglichen Trager hierfor unfasst. 9. Verwendung de en 1
bi s 6~beansprucht en Verbi ndungen fOr die Herstellung sihes"5" Afzndinfttels
oder einer Zusamensetzung for die Behandl ung oder Prophyl axe von Storungen
des zentral en Nervensystens. Pateﬁf_aﬂém b die Vertragstaat: AT 10

1. Verfahren gur : ' L.ndung der Fornel o- ."o S 15

b e fanren @ Kok&mésrs.%n%;%mﬁsﬁ Aé?&é}ln@ﬂ &%

2 H 25 wobel R Wasserstoff oder @ neoN edrigal kyl gruppe ist, oder eines

“pharmazeutisch vertraglichen Sal &s”davon, das den Schritt oder die
Schritte unfasst: (A) Kondensiemed eNer Verbindung der Formel 30 - 2COOH x

wobei X1 esine | m nogruppe, sinel geschQxzte | mnm nogruppe oder sine (IV)

Ni edri gal kyl i m nogruppe und X2 e2 P@®pe oder sine geschutzte

I m nogr yuppe I st, sines Saizes §avoft oder sizqes reaktiven Derivates davon
mt einemH stidyl-prolinam d der Fornel wqbei X3 sine |m nogruppe oder

ei ne geschutzte I m nogruppe ist, oder mt 4 Sal z davon, oder 55 60 65

118 EP 0 194 443 Bl (B) Kondensieren ei nemi ndung der Fornel 0% O 5
X .S(I.X) CO- NECECOOH ——X

wobei X', X2 und X® wie oben definiert sind, eines Salzes davon oder eines reaktiven Derivates davon mit
Prolinamid oder einem Salz davon, .oder )
{C} Umwandeln einer Verbindung der Formel
20

N\ o]

*s?°
L Jeomend L
(vI
% i\ 5 A-CO-NHCHCO-N———COOH ’
o "x |
| cx,
30 l N>

: wobei X', X2 und X* wie oben definiert sind, eines Salzes oder eines reaktiven Derivates davon in das ent-
35  sprechende Amid, und
. (?) Entfsernen_der Schutzgruppe oder der Schutzgruppen, wenn mindestens einer der Substituenten
X', X* und X® des in dem Reaktionsschritt (A), (B} oder (C) erhaltenen Produktes eine geschitzte Imino-
gruppe oder -gruppen ist bzw. sind, und _ )
(Ef Umwandeln des Produktes, falls gefordert, in ein pharmazeutisch vertragliches Salz davon.

40 2. Verfahren zur Herstellung einer Verbindung der Formel
~ °§s4°
. . . /
® I ] (1)
i\ CO~-NHCRCO-N CONI'I2 :
o N |
H
. H C 2
[
N
H

55

wobei R Wasserstoff oder eine Methylgruppe ist, oder eines pharmazeutisch vertraglichen Salzes davon,
das den Schritt oder die Schritte umfasst: '

19




10 'Ca I5 wobel—Xt;—X2 und

X3 wi e oben definiert sind, eines Sal zes davon od ' L xen
Derivages davon mt Prolinam d oder einem Sal z daiuﬂmmﬁlnﬂml'mndel n
ei ner Verbi ndung der Fornel 2 * ¢ L M *

O NCHCO- NO _ CO0os Epza 194 443 B1 (M) C2 30 hz3~ wobel X1,
X2 und X3AmiKendebpeisred ehermVetdinduig ol Foienes Sal zes oder eines reaktiven
Derivates davon-in das ent- 35 sprechende Amid, und (D) Entfernen der
Schut zgr uppe oder der Schutzgr upfen© wenn ni ndestens ei ner der

Substituenten X1, X2 und X3 des 'iﬁT Reaktionsschritt (A), (B) oder (O
I

er hal t enen Produktes ei ne geschit zt e]l mi no- gruppe oder -gruppen ist bzw.
sind, und (Ef Umandel n des Produkteg, ~hag!s gefordert, in sin (11)

- phar mazeut i'sch vertragliches Sgf2 yfdvon. 40 2. Verfahren zur :
Hergtel | ung ei ner Verbindung der Formel S 45RN 1 XLCO NHCHCO N(2 CONH 21) |
0 Nwobei X' eine Iminogruppe, eine geschiitzte Iminogrupp@odeHiineddetlylimihobfmppdine iX? éndAdsmer st of f
oder e@fnmel‘qée_rf%wastﬁpee iminogrupgdeist. eingsSaizgsitayanepgensinies whktivern Reriygies devanmiSai zes
davan, eigpm Higlidyl-mplnamid des fierelji ¢ Schritte unfasst: 60 65 19 EP 0194443

Bl (%) Kondensiieren einer: Verbi ndung fer Formel [err] 10 wobei X1 eine

I mi nogr uppe, ‘ei ne geschutzte | ni nogrfippy oder eine Methylin nogruppe und X2

ei ne | m no- -~ . L t_i_nzcl:aco-n CONH2
L——-x

25

wobei X® eine lmi[iogrdqpe oder eine geschiitzte iminogruppe ist, oder mit einem Salz davon, oder
(B) Kondensieren einer Verbindung der Formel

NP . |
. xl/. | )
o ,+CO-NECHCOOR (v -
07 " x | ' '
ca,

e

. wobei- X!, X2 und X? wie im Anspruch 2, Teil (A) definiert sind, eines Salzes davon oder eines reaktiven
. Derivates davon mit Prolinamid oder einem Salz davon, oder
K/ {C) Umwandeln einer Verbindung der Formel

CO—NHCHCO-'NQ'—COOH o (v

\
o

8
) .
) Vllo
i /\:

-CHZ

s | | _ | £,
. l__x3>

" wobei X', X? und X® wie im Anspruch 2, Teil (A) definiert sind, eines Salzes oder eines reaktiven Derivates
60 davon in das entsprechende Amid, und
. (D) . Entferne_n der Schutzgruppe oder -gruppen, wenn mindestens einer der Substituenten X!, X2 und
X* des im Reaktionsschritt (A}, (B) oder (C) erhaltenen Produktes eine geschiitzte Iminogruppe oder
-gruppen ist bzw. sind, und
(E} Umwandeln des Produktes, falls notwendig, in ein pharmazeutisch vertragliches Salz davon.

20




gr yepe oder eine geschutzte Imnogruppe ist, eines Sal

re t| ven Derivates davon mit einem Histi dyI prol i nam 1“"11]"@"'& &Hﬂl
WO %’3 ei ne | m nogruppe oder eine_geschf |tzte§ nogr uppe i st ,nocer *m t
ei mSaIz davon, oder (B) Kondensi L0 194443 i ndung der For mel [err]

wobei X, X2 ung v{Fambzur FrbBRIRG Winbr Verbindahd ddr/fbmief i Niert sind, eines
Saljzes davon oder sines reaktiven Derivates davon mt Prolinam d oder ei nem

Salfz davon, oder K, (O Urrwamgelon ei ner Verbindung der Fornel 45 wobel
Xl,” X2 undg X3 w e i mAnspruch 2, I (A) definiert sind, eines Salzes odsr
ei nes reaktlven Derivates 60 dBv n i n) das entspr chende Amd und (D)
Ent f ernen der Schut zgruppe oder - grupp E cEl”ndes i ner der
Substituenten X', X2 und X3 desqg P'on schritt ( @B) oder (O ()

er hal t enen, Pr odukt es eine geschG Ztge Imi nogg zgpe oder -gr uppen ist bzw.
sind, und zE) Unnvandel n des Produktes, fallp “hotwendig, in ein

phar mazeuti sch vertragliches Sal z davon. 65[720N\ EP 0194 443 B1 3. .

Ver fahren zur Herstellung ei ner Verbi ndung Eler rmel IN) 15

H wobei R,;/\asserstoff oder eine Methylgr upps—i’ﬁt, und die Histidyl- und
Prolingruppen in der L- Konfiguration vorliege oder eines pharmazeuti sch
vertragii chemvoSeii @ 8¥asskastoff odetaginal dethPlghuppé tistodret didi MistBgih rund tReolingriupest in &0 L-
(A) Kondensi é‘PeerUEﬂI" yorfgger odft gings eharmazejtisgh veg@aliche,Ralzexgavaq. gas ‘I'%ﬁﬁb’@?‘ti’ﬁp@e
eline geschut 2F ,W?%E‘SW{A CoidGLrniRbING alfopydii M nogr uppe und X2 ei ne i no-
grluppe odét ei n«g esc utz e l'm nogruppe ist, eines Salzes davon oder eines
re¢akti ven Derivates davon mt einemL-Hi sti dyI L-prolinam d der Fornei

bei Xl eine |mnogruppe oder eine gesQQui¥te |m nogruppe ist, oder einem
S4l z davon, oder (B) Kondensieren ei ner;_ bi ndung der Formel 0-1x 50

x | 2400 NH&HCOOH (1V) CE (11)

i\ 5 A—COOH

o X

a0 wobeiX' eine Immogruppe, eine geschiitzte Immogruppe oder eine Methyllmmogruppe und X2 eine imino-
gruppe oder eine geschiitzte Iminogruppe ist, eines Salzes davon oder eines reaktiven Derivates davon mit
einem L-Histidyl-L-prolinamid der Formel

35 * l l
Nﬂz(l!HCO-N CONH

* 2 (II1)
CH
2
x3
W " wobei X® eine lmmogruppe oder eine geschiitzte Iminogruppe ist, oder einem Salz davon, oder

(B) Kondensieren einer Verbindung der Formel

_ ,L\ 2 CO-NHCHCOOH (V)
07 " x l

55 2

'y

' % wobei X!, X2 und X® wie im Anspruch 3, Teil (A) definiert sind, und die Histidylgruppe die L-Konfiguration
besitzt, eines Salzes davon oder eines reaktiven Derivates davon mit L-Prolinamid oder einem Salz davon,
oder -

65
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55 2 L3~ wobei X

und X3 wie imAnspruch 3, Ted (A) definiert sind :u“MH uppe
die L-Kgnfiguration besitzt, gjines Salzes_davon odeﬂ‘““mm“m I r
Derivates davon mit L-ProlinaRPdOct®4 443nBh sal z davdh, Sodkr &

0194 443 (&1 UniWantimainstalemirdLittder V&l ndung der Formel | ~~~~~~~~~~~~ 0;1 10
xS X O NHCHCO 0013 (M) 70
K~~~ N3t 75 wobel X', 0x2_and X3 wie im Anspruch 3. Teil (A), definiert

sind, und die Histidyl- dgas rolyl gruppen in der L-' Konfiguration
vorliegen, sines Sal zes er S nes reaktyvem Derivates davon in das
ent sprechende Amd, und I|D) En édarnlﬁ gcg_ Sc uéégé uppe oder -gruppen, wenn

m ndest ens ei ner der Su 3 ungd X3 des im (VI)
Reaks i onsschritt (A), (B) oder (C) eghal tenen Produktes eind geschutzte
| m nogruppe oder -gruppen ist bzw #lﬁd, und (E) Umwandel n des Produktes,
falls notwendig, in ein pharnmazeuti gtir¥gartragli ches Sal z davon. , 111

4. Verwendung der Verbi ndungen der qormaj (1) zur Herstellung ei nes
Arzpgimttels oder ei ner Zusam*rensetzun’@ fur di e Behandl ung oder Prophyl axe
von St gpdingege @%ﬂ J@éﬁ.&y@r&vﬁﬁﬁé@ﬂeﬁ@ﬁd JRE Y6 PG LhPPSIvRRIPer if Ser EL L S

Cont raﬁadﬁmr&.on Meakian Deridies GNEAGH BasitshrREHBHIEAMZ) 35
CH 40 H dans Iaguel le R’

ehapsgi et wﬁ“ ﬁd’ﬁ%ﬁ% & %ﬂ"@*’%zﬁg@ﬁ?%%; B ket oo e | on |8

revendl ca l ornwandeﬁlage§PHoamaelfanB nb@RRES SMEIR pharMYBLRIIN ORrrARMcHAD S8lF 4RBE NBt hyl e,
3 \/Le CORpUEwesdahg ided VerbiidgeH aért Foarmel A1) zdo Aerstbinay Gdineb @ezngimteesdehiedbi dyl €
7§ dtyammmmumnurmﬂqhgwm joder Prophyjaxe|von St¥ryngercdes a¢ntpleh Neqvensgstetncat i on 1,

QUI Colpesvlensdtcatlons pour les Etltg &nt ctgl)l(tg B%éh éE lﬁ"l GISB [l %WLdéé) 21, 2, 4-

1. Un composé de formule:

30 \ O§s¢°
T Voot L
35 l\ CO-NHCHCO-N CONH, )
o N |
" cH,
) T—N>
“o o ' L
H

dans laquelle R représente I'hydrogéne ou un groupe alkyle inférieur, ou un sel d'un composé acceptable
\_# pour |'usage pharmaceutique.
2. Le composé selon la revendication 1, dans lequei R représente Fhydrogéne ou un gruope méthyle.
. 3. Le composé selon la revendication 2, dans lequel les groupes histidyle et prolyle sont en
configuration L.
4. Le composé selon Ia revendication 1, qui consiste en e N°-[(R)-3-0x0-3,4,5,6-tétrahydro-2H-1,2,4-
50 thiadiazine-1,1-dioxyde-5-carbonyle]-L-histidyl-L-prolinamide ou un sel de ce composé acceptable pour
I'usage pharmaceutique.

5. Le composé selon la revendication 1, qui consiste en le N®-[(R}-2-méthyl-3-0x0-3,4,5,6-tétrahydro-
2H-1,2,4-thiadiazine-1,1-dioxyde-5-carbonyl]-L-histidyl-L-prolinamide ou un sel de ce composé acceptable
pour 'usage pharmaceutique.

55 6. Le composé selon la revendication 1, qui consiste en le N°[{RS)-3-0x0-3,4,5,6-tétrahydro-2H-1,2,4-
thiadiazine-1,1-dioxyde-6-carbonyl]- L-hlstldyl-L-prolmamnde ou un sel de ce composé acceptable pour
'usage pharmaceutique.
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't hi adi azi ne- 1, 1- di oxyde- 5- car bonyl el - L-hi stidyl -L-prolinam de ou un sel

CSenarenti o s o Sconer st zncrete meeutave | [NINIAAI

[ (R)- 2- met hyl - 3- oxo- 3, 4, 5, 6- t et r ahydr o- et
1, 2, 4-t hi adi azi ne-1, 1- di oxyde- Eﬁpaalqwa 3 lgqi stidyl-L-prolinanmde ou un
s¢l de ce conpose acceptabl e pour usage pharnaceuti que. 55 6. Le
coOnMpos6 sel on i {40 Precids BeuE RISPHRr U copppsédefiarmules en | e :
NM [ (RS) - 3- oxo0- 3, 4, 5, 6-tetrahydro-2H 1, 2, 4-
t hi adi azi ne- 1, 1- di oxyde- 5- car b&®ykP- L- hi stidyl-L-prolinanm de ou un sel de
ce conpog$6 acceptable pour [} ysa phar maceuti qye. 60 65 22 EP 0 194 443
Bl 7. Un proc6de pour prepar%’ﬁ“sun}npose de Tt_irﬁl e: RN N
2 (1) roi\ - - H CH2
IN H dans | equel R repr6sente’ "R dr%%e“r’?&“%ﬁ lfm gr OSBgHal kyl e inferieur(Ilou
un sel de ce conpos6 acceptabl e pour |'ugage pharnmaceuti que, qui conprend
|l e ou | es stades op6ratoires suivants: (A) “ia condensation d un conpose de
formule:. | T N\~~~ lo > A

l (I'l) 30 dens laquelle Xl
repr 6sentse un groupe i mno, un groupe in‘inprot 696 -ou un groups al kylim no
inferieur et X2 represente un groupe inmno ou un groupe imno proteg6, d' un
sel de ce cdapoafeldireptésentetrBydroging SGH grbupdRIKGIE ifRHRIIOSPun oV & ceBmposé acceptable
hi sti dyl - pr 8pyriiusegel ehagipacketiane; lqgi coldpre@REOuUNEs stades opérataDliBivants:
(111) 215040 x3AY'8 condensation d'un compgséigfermulgsuel | e X3 .repr6sente un groupe
i i po ou un groupe inmno prot6g6, ou un sel de ce conpos6, ou bien (B) la
condensation d' un conpos6 de fornul e9450

25
J)\ 9/— COOH ' (11)
0" x

30 dgns laquelle X' représente un groupe imino, un groupe imino protégé ou un groupe alkylimino inférieur et
X* représente un groupe imino ou un groupe imino protégé, d’un sel de ce composé ou dun dérivé réactif
de ce composé, avec un histidyl-prolinamide de formule:

35 ::
NH_CHCO-N CONH

2‘ 2 (III)
C
40 HZ .
N\ | x3
45 ' '
_ g_ans laquelle X* représente un groupe imino ou un groupe imino protégé, ou un sel de ce composé, ou
ien
{B) la condensation d‘un composé de formule:
50
%7
xl/
j (zv)
55 2 CO-NHCHCOOH
07 " x |
X CHZ

60
|
dans laquelle X', X2 ot X® ont les significations indiquées ci-deésus, d'un sel de ce composé ou d'un dérivé

65  réactif de ce composé, avec le prolinamide ou un sel de ce composé, ou bien
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TSI

-degsus, d'un sel de ce conpos6 ou d'un dérive 65 acti f"des ce conposs,
avec M€ prolinamde ou un sel de ce conpose, ou bien 23 EP 0194443 Bl
(G la conversion d un conposecEfe O 194443 B0 5

1 A L(% W@t@% u’un composé decg}/r!'u)alé: 0 O XXZ

IH 15 x dans |aquelle X,
et X3 ont les significations indiqu6es ci-dessus, d un sel de ce conpose ou
d' un gderive r6actif de ce c@wpeSe, en |'anide correspondant, et (D) |orsque

un ou pl usieurs des synbol N X2 et XId a fornmul e du conpose obtenu
au stade de 20 reaction (A, ( ou (C) cpnsiptent en groupes im )
toows, et (E) lorsque c'est

prot6ges, |'1llimnation du Qu g GHNUCRES-
nécesgsaire, la conversionodu gbnpose ¢btenu en un sel acceptable pour

| ' usage pharnaceuti que. 8. Une conpospﬁ on pharnmaceuti que contenant une
gquantit6 efficace du point de vue thé6 a blYthue 25 d' un conpos6 selon | a
revendi cation 1 avec un vehicul e acce pour |'usage pharmaceutique. 9. |
Utilisation des conpos6s selon les re atlons 1 3 6 dans |a preparation .
d' un"medi canent ou d' une conposition pour |Is traitenent ou | a prophyl axie

des desasmdnageid X!, N s Rt Iwghﬂiuatnoﬁﬁnanﬁ@bs ciloaNe Uk i iRToRPIE oMYEH @drive

j

Contr actéacrtfde felcodPods, e Namideomresporxia réparer un conpos6 de formule: J, %
i} CO ﬁga\qﬂ ? plusieprs des symboles X‘ et X° de ’la formule du composé ofenu au stade de 2F
bns?) aggger UIrlsaavies i HoHReuIrer ettt lPiatrion du Pk SrsaruRTRr PR ™ ou

d un sel” dB) BRqGPIRP ARSI A ESIROUS cdmpbsdOfteRN G FPGE chithtfe pdlld Ivu&am)r end
~6Hu | psarmascdme.oper at oi res sui vants: (A) |a condensation d' un conpos6 de
f or mul e: S Ure ggnpogtlon pha@Ekiitique contenant une quantlté efficace du point de vue therapeuthue

d’ {
11 dns ¥ satlon 251:: ?rggéése e1a“sﬂirpe ?ﬂ'ﬁg zns prgfsa;“;tr;g?dunm ic me?uttgng6 ou

un groug, pbml&opoh%' Ia prophylaxie des désordres du systéme nerveux central.
Revendications pour I'Etat Contractant: AT
30
1. Un procédé pour préparer un composé de formule:
_ O s4° _
ol R-N"
(I)
CO-NHCHCO-N CONH
- o N | 2
40 H CH 2
[
N R LI
45 _ H
dans laquelie R représente I'hydrogéne ou un groupe alkyle inférieur, ou d'un sel de ce composé
acceptable pour I'usage pharmaceutique, qui comprend le ou les stades opératoires suivants:
{A) la condensation d’'un composé de formule: i
- i
\\ 2
5 \/Lcoon a1
dans laquelle X' représente un groupe imino, un groupe imino protége ou un group alkylimino inférieur et t

60 X2 représente un groupe imino ou un groupe imino protégé, d'un sel de ce composé ou d’un dérivé réactif
de ce composé, avec un hlstldyl-prolmamlde de formule:

24




60 X2 reprb6sente un groups imnNno ou un groups im ng(mmr fi de
ce@onpos6 ou d' un derive r6actif de ce conpos6, av m'ﬂ ", 'l,””ﬂr
hi g i'dyl -prolinanm de de formule: 65 24 EP 0194443 B1 ‘NH-CHEO 921)CONH2 2
|| ) Fans | aquelle X3 reprbsente u I ou un groupe inno
pr.@#tege, ou avec un sel de ce conpgggcpﬁﬁfﬂk%LQﬁb | a condensation d'un
cofpos6 de fornule: vS- -~~~~~~- xI O 20
(1 22 30 dans laquelle X, x2 et X ont lfes kignifications idniquees
tidessus, d' un sel de ce conposG‘Egc§C9nN NE actlf de ce conposé,
avec proIFnanlde ou un sel de ce co gse ou bien | a conversion d' un
conpos6 de formule: -NHCHCO N (VI Xxz@)
E ~~~~~~~~ X3t dans

O x C v 45 : N
| aquel l e X1, X2 et X3 ont |es signifiFaIi$}5 i ndi qubes ci-dessus, d'un se

ou d' un derive reactif de ce conpos6,

am de correspondant, et {D)

| or sque' un ou plusi eyrs des synboles XI, X2 et X3 de |a formule du conpos6

obtenu au sF@ﬁ%

a%&é"% rePEsRe whwem imingpu YR aroyRe INGA S1aL4eEAY 244F UgiSEdp escomposin

prot eg6s, | el (giliaRahdeRBusht S offpSsstedbHAGR: P Ot ecteurs, et (E) |orsque c' est
nécessai e, |a conversion du conposG obtenu en un sel acceptabl e pour

| " usage pharnaceuti que. 55 60 65 2 EP 0194443 B1
20
. v
j—CO-NHCHCOOH (Vi
25 i .l_ N >
: — XB
' s0 danslaquelle X', X2 et X° ont les significations idniquées ci-dessus, d’un sel de ce composé ou d'un dérivé
' réactif de ce composé, avec prolinamide ou un sel de ce composé, ou bien
: {C) 1a conversion d’un composé de formule:
35 o\\
g al
i\ 2 co~ zmcnco- COOH (vI)
| o c
| "2
a’ l N >
N E— x>

dans laquelie X', X* ot X® ont les significations mdlquées ci-dessus, d‘un sel ou d'un dérivé réactif de ce

composé, en I'amide correspondant, et
(D) lorsque’un ou plusieurs des symboles X!, X2 et X® de la formule du composé obtenu au stade de

so  réaction (A), (B) ou (C) consistent en groupes imino protégés, I'élimination du ou des groupes protécteurs,

et
(E) lorsque c’est nécessaire, la conversion du composé obtenu en un sel acceptable pour I'usage

pharmacsutique.
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2. Un proced6 pour pr6parer un conpos6'de formul e: g In@ COhNtHCHC£>tIN
CON 2. ) OH lI, Hj u dans
Iaqueg%e R reprb6sente |’ hydrogene ou un groupe nﬁth ) ﬂ. q” un tel
conpo accept abl e pour usa har maceut i que, qui conprend le ou |les

st ades op6rat0|res SU|vants éh)é) %ﬁ condensati on d'un conpos6 de
formul e: 2."Udprocédé pour préparer un composé de formule ~~~~~~ ot, ,, ; 2; COOK

I{ 30 dans laquelle Xl represente un groupe imno, un groupe imno prot6g6
ou un groupe nﬁthylln1noom:,52 repr6sente un groupe inmno ou un groupe

I m o proteg6, d un sel d Sce conpose ou d' un deriv6 reactif de ce conpos6,
avec un histidyl - prollhig; e fornule: 2CHCO- N-fi.CONH2 2

211l 40 w4 dans |aquel]e Xl iﬁﬁ@ t e imno ou un grou e i mno
prot 6ge, ou avec un sel é§ﬁ%qs o u blega | a condensati ontX' un
conpos6 de formule: B 0sO xI >

} CO- NECHCOOS (I'V) CE2 60 dans laquelle X,
X2 et X3 ont les significations indE:Z §E dans | a revendi cati on 2,
s6
e

par agraph. (A), d' un sel de ce conp d'un dériv6 r6actif -de ce
conpos6, avec un prolinam de ou un ce conpose, ou 65 blen 26 EP O
194 443 B1 (O Ila conversion d' un COHDBSG de formule: 2 O NHCHCO N

ot 33 fibhy, e s T R S e

( A)zo ondensation d'un composé de formule:

" \‘ P

COOH (1)

30 dans laquelle X' représente un groupe iminb, un groupe imino protégé ou un groupe méthylimino et X2
représente un groupe imino ou un groupe imino protégé, d'un sel de ce composé ou d'un dérivé réactif de
ce composé, avec un histidyl-prolinamide de formule:

s )
, NE_CHCO-N CONH

2| 2
CH (III)

40 T N
|

—X

\'é dans laquelle X® représente un groupe imino ou un groupe imino protégé, ou avec un sel de ce composé,
ou bien
(B) la condensation d‘'un composé de formule: ' 1

L .j—co—uncncooa (xv)
o~ % |

CHz

. B [

e

dans laquelle X', X2 et X? ont les significations |ndlquées dans la revendication 2, paragraphe (A), d’un sel
de ce composé ou d'un dérivé réactif de ce composé, avec un prolmamlde ou un sel de ce composé ou
65 bien
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d'un dérive r6actif de ce conpos6, en |'am de cor uﬂu“ummutp

squ' un ou plusleurs des synboles X, X2 et X3 de ["ﬁﬂwm ose
tefiu au stade de reaction (A, éﬁ) 8 (% cggm st ent eﬁ gr odb i i no

ot 6g6s, |'6limnation du ou des grg ? ? cteurs, et IE) | or sque
 est necessdFrleconversiondve canmss difosuipose obtenu en un seI accept abl e pour

usage pharnmaceuti que. 3. Un proc6de pour pr6parer un conpose de fornule:
>8%5 H dans | aquelle R repr6sente

" hydr dgene ou un groups nbt hy pr | es groupes |st|dyl e et prolyle sont
en ‘40 configuration L, ou ' sel |accept abl § poyr usage phar rraceuwf]
d' un tel conpos6, qui corrpre e olicbemucticad I res suivants: A#
La condensation d'un conpose nule {45 #

K~~~~~ +-~S x| - OX dans | aquel I e X repr nte un groups inmno, un groupe

I mno protege ou un groupe nbthylimno et} X2 represente un groups i mno ou
un groupe imno proteg6, d un sel d' un te cBrpose ou d' un derive r6actif
d'un tel conpose, avec un L-histidyl -L-pr i g3 de de fornule: 55 NH

CHCO N(s - - 1CONH 21 : *C (rrr) cCaz
2 65 dans laquelle X', X* et X® ont les significations mdlquees dansXa Zelrendicafidn 2) 3} dgrébhe (A3 larhasers
| aquel | e )@“i' ﬁ‘%‘!’éﬁﬁgﬁ%mum%‘ggg’ Qwﬁamewrvmég’amme imno prot6ge, ou avec
" t HMG
32 ngL - eﬁ?%: &(C) lﬁlstent en groupes lmmo pro@ P%féllm;natlon Eu ou ':ig?gqgu:%g :r@t:)gcteurs,
SHCHcooH {E) lorsque c’est nécessaire, la conversicn!dd) composé obtenu en un sel acceptable pour l'usage
pharmaceutique..

3. Un procédé pour préparer un composé de formule:

o 20
s _ ¢ :
T )
,L\ CO-NHCHCO-N CONH
* o N | 2 (1)
H
CHz
% - | { §
N

-4

dans laquelle R représente I'nydrogéne ou un groupe méthyle et les groupes histidyle et prolyle sont en
40  configuration L, ou "dun sel acceptable pour I'usage pharmaceutique d‘un tel composé, qui comprend le ou
les stades opératoires suivants:

(A) La condensation d'un composé de formule:

L | 1
COOH {I1)

dans laquelle X' représente un groupe imino, un groupe imino profégé ou un groupe méthylimino et X?
représente un groupe imino ou un groupe imino protégé, d'un sel d'un tel composé ou d'un dérivé réactif
- d'un tel composé, avec un L-histidyl-L-prolinamide de formule:

*
NH CHCO-EQ—CONH

60 zl * . 2 (IXII)




Wafall ans |a
revendi cation 3, paragraphs (A), et |le 20 groupe IBEM@&FWEEH@
confﬁguration L, d'un sel de ce conpos6 ou d'un derkVvoe sue»Ce
conpos®, avec |le L-prolinamde ou un sel de ce conpose, ou bien (C) -la
‘cqnversion d'un conpos6 de fornEP-O 1944438kl e X, Xl et X3 ont les
stgnificatl lndi ' | .OF r ) S
3 oupes. el BER, U7 EBu g KR R e ot ARERIISf ek fhnes
deri v6 reaciB} fa comieamtierodinoseiposidel forilecle cor r espondent, et 40 D)
| orsqd' un ou plusieurs des synmboles X1, X2 et X3 repr6sentent, dans |a
formul e du conpos6 obtenu au stadﬁ,@@ réaction (A, (B) ou (C, des groupes
imno proteges, |'6limnation dugfdes groupes protecteurs, et (E) |orsque
c' est necessaire, |a conversion %u coppose obtenu en un sel acceptabl e pour
| " usagee phar maceuti que. 45 4] L' ulkblgmidcpgdes conposes de forgﬂ,g (1)
pour la preparation d' un nedic kz u d' une conposition pour le tr ment
ou | a prophyl axis des d6sordres du systbne cn%rveux central. 50 55 60 65 28

15 [ 3>

dans laquelle X', X2 et X® ont les significations indiquées dans la revendication 3, paragraphe {A), et le
20 groupe histidyle est en configuration L, d'un sel de ce composé ou d'un dérivé réactif de ce composé, avec
le L-prolinamide ou un sel de ce composé, ou bien ' :
{C) la conversion d'un composé de formuie:

o\\s,,o
"y - M
i\ 5 /-CO-NHCHCO-N COOH
o "x | .

. c

~H

2 X3) dans laquelle X, X2 et X3 ont |es si gnifica}‘

25

(VI)
5 :

—N
[

dans laquelle X', X2 et X? ont les significations indiquées dans la revendication 3, paragraphe (A), et les
groupes histidyle et prolyle sont en configuration L, d’un sel ou d’'un dérivé réactif de ce composé, en
'amide correspondant, et
40 {D) forsqu‘un ou plusieurs des symboles X', X2 et X® représentent, dans la formule du composé obtenu
au stade de réaction (A), (B) ou (C), des groupes imino protégés, I'élimination du ou des groupes
protecteurs, et
(E) lorsque c’est nécessaire, la conversion du composé obtenu en un sel acceptable pour l'usage
o - pharmaceutique. :
o/ 4 4. L'utilisation -des composés de formule {I) pour la préparation d’'un médicament ou d‘une
composition pour le traitement ou la prophylaxie des désordres du systéme nerveux central.
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