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gk AR sPHCRIOATION ™ 2 o<1, %ﬁ*?pa ent ey

.,'be grepd @i AppliSation™at 6338/t h@) Fileg’ WRCbATE to.be 'perfort
~par t i cefi agsk)Conbention aupplivation No. JAHIY the fol'l owing - s{d g%
"I nvent n(p¥ird @3 Fet 19vel 1 ri pept i-des’ afid to a’. proy
prepareii (30 Jail'dnﬂA) t he ‘i nvention g)row d S tii peptl / ‘ ) 2
-fwhergl e@dhCatplfte Sp clflcsthﬂwlf’%% Mey 4%®al kyl group. b A= ¥4 bar bon
“at onsY’ NGIXNTCIHGPH A0 sul fur, and;phar naceut i cal | \CAOREREAY Acid
.sal ts !'Hetfébhde’lﬁaF‘F?@‘aﬁ?"esent spiemfrcatlon and -t he ‘ " i
‘pepti des may KSHIZ Ysd 12 RPDIEERISsPHS W Ch
|(Inth|s fiel dGBF H¥ _ -%5 3{0 e IUPAC—'IUB'-
(I'ntermati . Uni m: : ) Uni
Bi ochemi st(‘&f/?“ (N aTam o Pyl =T |ca Norl:eﬁgg;mgﬁ{dg ,lﬁ\lr)]}aer o i on of
-throughout the, spec I ca '| o% o ol oo, used

fi cat .are: exerrpllfled as bel ow _Ser': L Ser| ne 20
His:" L-Hi sti di- e TRIPEPTIDES Lo . 20
Pro: L-Proli ne Thr L- Threonl n 23/ Q/stei e o e I
Lo (71) We TAKEDA* YAKUHIN KOGYOQ" KABUSHIKI KAISHA also
-known as TAKEDA CHEMICAL INDUSTRIES; LTD of 27, ‘Doshomachi 2~ -
chome, Higashi-ku, Osaka, Japan, a joint stock company, orgamsed under the laws .

of Japan, ¢ .do hereby declare the invention; for which we pray that a patent may be :
5-us, and the method by which' it;is to be. performed to be _partlcularly 5.

d'in and: by the following: ‘stafement:—'. - _ ‘i :
R e - mVentlon relates to novel tnp txdes 'an_ ssfor their

. preparauon SR _
_ Thus, the mventlon provxdes trrpeptldes of the ,formula

10 L xS ® _ .
s HN— CONH- — CO——N:l CONH2

- wherem each of R;, R2 and R, is hydrogen or an alkyl group havmg 1to3
“7%..cdrbon atoms; and X s oxygen OT. sulfur, and. pharmaceutlcally acceptable

acid salts thereof. .
In the ﬁresent spec:ficatnon ‘and the clalms, amino acids and peptndes may be

abbreviations which havé been accegted in this field or have been 15

adopted by the IUPAC-IUB (Intematnonal Union:of Pure and- Apfhed Chemistry-

_ International Union of Biochemistry) Commission on Biological Nomenclature.
Abbrev1at|ons used throughout the specnhcatlon are exemplitied as below : 5

15  ‘shown by the

S ~ Ser: L-Serine . : — e _ o
20 His: L-Histidine: .. < o . . 20
" Pro: L-Proline - . '
- 7Thr: L:Thréoning:..
: Cys L-(.ysteme
0 |
\ .
. Ser: L-2-oxo-oxazolidine-4-carboxylic acid
. A\ o ) e
25 -0 Thr: L-Trans-5-methyl-2-oxo-oxazolidine-4-carboxylic acid S 25
Cys: L-2-oxo-thiazolidine-4-carboxylic- acid



O C Ser: L-2-oxo-oxazolidine-4-carboxylic acid 0 C 25 Thr:

L- Tans- 5- net hyl - 2- oxo- oxazol i di ne- 4- caboxylic acid 25 C Cys.

L- 2- oxo-t hi azol i di ne- 4- carboxyl | c_acid 2
1,434, 147 ' 2 DDC. "

NN - di cycl ohexyl carbodiim de Z: Benzyl oxycarbonyl BzL: Benzyl Hi s I
(im3-Me). Imdazole-3-nethyl-L-histidine 5 - 1 BOC: | sobor nyl car bony

' i’ in ' ted hy -
ERR]. R pring .te the above definitions, the alkyl ‘group represen
Ehe !synb.s TERR]. is exerrpllfled by met hyI et hyl or :jsgpropyl OdeaOf_
articul ar -gmbodi ment of- the invention, ﬁq{g Is provided a conp
general f or T () Tarm ecut.co}. {‘&lifrnnt able salt -thereof Inz\l\/m ch . -
y

s 15 ©  hyd icyelghexylcgrbodiipi group having. 1.to .3 car b‘b@f
gte(r)h}sl:, In anot hég%ﬁ@ '"€°“P' ere is provi-ded a conpound of general’ ‘-
formula ( lﬁ) -I_"pﬂnr(mabmy|Imaiahqle-aﬁﬁ@pr.@msm1&alt t hereofi-n. whi-ch [&rr] i s

k ISOP nﬂcarhmubn atoms. V\é have- synt hesi zed. t he o |
2&325% "(:-I? " R (1) that..the.- conpound(l) :
exhi.bits athro ,o'pJ..Nﬂm-i_eeon, hgﬁgmﬁaa,gw,gpdr%zo (2) that ‘the c&h‘poud
() unt'i ke ‘knévin

UBr U%NrmﬁQMMn@bB-mm&rr not: - ( FXhI i)l to-a L
de-ef f ect ~on : st.em.such as ‘Dopa err : T

?IS ia1 Di hysdr- oxyphermé Lm Y hof‘hbéﬁ'z‘ g%ntlau ng actlon at the dose IeveI of _

produci.ng -the. thyotrop| n- rel easi.ng . hornone ‘acti.on. 25 “The pr. eselt

i nvention was bas tOtthmvé’ewdeﬁnin Sthe alkyl group represented by the s?lﬁbdlé s an

obj ect of the, &g

l he- .. -
mmlyo iment I d :
i nvention al $0 gnei ﬁﬁulaa) Bf 8§ ﬁ‘a'i.% ig' caiﬁ g%‘ﬂﬁ? W?% P@g grer‘g;g' L
f or rruI a (15) or la'dpdxar mbkuklaﬁ i t6 3 rrp l
- 'In another embodiment there is provrd | a.comy ound of general formula (I) | _ s
ora pharmaceutically acceptable salt thereof in which R, isan alkyl group havmg.'
. I .to 3. carbon atoms. - :
: ‘We have: syntheslzed the compound . and found nnexpectedly L LT
20 . . (1) that the compound. (I) exhibits athrotropm-releasmg hormone action; and-. 20 -
. . (2) that the compound (I) unlike. known thyotropm-releasmg hermones ‘does BT
..ot exhibit a side-effect on the central’ fiervous system such as Dopa Co
(3, 4-D|hydroxyphenyl)-L—alamne) potentiating action at the dose level of L
S producmg the thyotropm-releasmg hormone action, . - o
25 . The present invention was based upor these findlngs B 25,
s . 1t is"an ‘object of the present invention to provide a compound @. c
. - The-invention also- Krovrdes a process for groducmg a compound of the L
general formula (I) or a pharmaceutically acceptable salt thereof whxch comprises -
condensmg (l) a compound of the formula , _

wherem R,, Rz and— X have the same meaning as defined abovethh 'a.'con'_rpou'nd -
oftheformula P T
' | o R
 HaN— CH—CO——N ' CONHQ _ |
. . " wherem R, has the meanmg as defined above or (2) a compound of the formula

- _'CHg'

[ e 'CONH——CH—COOH .
wherem R,, R,, R, and X have the same’ meanmg as def’ ned above w1th a
-compound of the formula o . IR :



condensing (1) a conpound of the fornula [err] wherein [err] and X have the
sane neani ng as defined above with a conpound of the fornula [err] wherein
R, has the neaning as defined above or (2) a conpound of the fornmula [err]
~wherein [err] and X have the sane neani ng as defined above with a conpound
.of the fornula -3 1,434, 147

3 [err]. or (3) a conpound of .the forrrula [err] wherein [err] and Nave the
“sanme neani ng. as defi‘ned above-wi th'NH- and; if 5 desired reactlhe
tesul ting ‘conpound of general formula (1) vvlth an acid to ' 5 obta
“pharmaceyticall y accept abI e’ salt of4j4l1e7 corrpound (1) Thus in the3 pr ocess
-acc ; St 5 . —

-(he(r)%?nafter referred to as. reagem;t is- reacted vvlth amroni a- or- an ani no
conmpound ‘(herei nafter referred tol as| reagent (B)) ‘to'yield a 10
“conpound .of - -general fornula (I"NBasrc g QWA nat i ons df the reagents (A) r
~and (B)..are ‘shown in the fol 'owi ng Tablel 4 _ S
1,434, 147 z or (3)a compound of the formula - . 1 434, 147

5-The "pr. esent- condensati:on r.eacti on can be c,§)3nduct ed by enpl oying surtably
-per. ‘se- conventl onaI condensatl on techn| ques/for the for rratl on. of the

: peptl de B | N . L

CONH—CH co—Nl:]—cooer

. .wherem R;, R,, R, and X have the same meamng as def' ned above w:th NH, and i

..~ -desired reacting the resulting compound of general: formula (I) wnth an: acid to S8

. obtain a pharmaceutically acceptable salt-of the- compound (I). - : B

' Thus in the. process-according to the present invention an amino- acrd or a

-peptide fragment (hereinafter réferred to as reagent (A) is reacted with ammonia-

S % . . _or an amino compound :(hereinafter referred to-as reagent (B)) to yield. a’ ST
.10 . compound of general formula (I). - 10.
SR T b]Baisw combmatlons of the reagents (A) and (B) are. shown in the followmg_ R

N apie .




bonds. The condensation, techniques are exenplified by the azide process,
the chloride process, the acid anhydride process, the m xed acid anhydri de
process, 5 t he DCC process, the active ester process, the process
enpl oyi ng Wodward's 5 reagent K, the carbodiinmi dazol e process and the
oxi dati on-reduction process and DCC/ HONB process. Those processes are
descri bed - n the text-book: "The Peptides" Vol (1966) witten by Schroder
' apd publlshed by Academic Press, New York, U S A. 10, .
Prior te—€arrying out the present condensat i on reaction, the am no and/or
10 carboxyl4 group or .groups of the st b#¥4lAl anmino acids and/ar peptifes.
whi ch are not ‘i-nvol-ved in the - i nt ended” pepti de bond formation may- be :
protected by a conventlonal protectlve group or conventional protect
groups’ using c g teCtmguesT o The. cal DOXyl  dgr oup [
am.no acid or pep g may be protected, for |nstance _
formation of nmekal salts (e.g. the sodiumor . 15 potaSS|un1saIt) of -
formof esters [e.g. [the nethyl, &thyl, -benzyl. p- nitrobenzyl} t- b'ﬁijor
t-anyl ester). fThe pgotective grdlup for t he anlno group of the st
anmino acids or fpepti des may be,” fpr. exanple, fornyl_ pht hal yI ,
trifluoroacetyl} p-t 1, 20 bemzyloxycarboné%
p-nethoxybenzyloxy@a bonyI p\ni robenzyloxycarbonyl p-

chl or obenzyl oxykarbogyl , t- buty xycar bonyl ; -anyloxycarbonyl,.tr chloro-_ 
acetyl ,-isobornylox,cagbonyl .di phenyl net hy oxycarbonyl. _ '
tri phenyl nethyl} Thelim e ridg in the 4ty [err]mhereln R3 thkes

hydr ogen may be prot?cte_ prLon“td t he pres_nt condensati on reactlow_mﬁth a
per se conventipnal . 35 . _aﬁeaﬁlve group @h as the benzyl., -
p-tol uenesul fonyl, - : 4= dlnltroph nyd:, - 1257 rsobornyloxycarbonyl
t-butyl0xycarbo1ylior benzyloxycar onyr {group_by ‘per: se conventlona _
t echni ques. The]fQLl(mnng a ém pr&@tlcable procedures i'n.accordance mﬁth'
t he' present progess: 30 =i (i Reagent . Ay havi:ng a free: .car bokyl- .
group as its Cjermfa group ‘and.;a' 30 protectéd anino group is. rnacted
wi th reagent (B~ ndVIng T TTee anno P s erm nal gr.oup énd a-
prot ected carbokyl grjoup in the presence of a dehydratlng agent. (i) o
Reagent (A) -having ar activated carboxyl group as its GCtermnal gfoup 35 . °
and a protected}amng group is reacted with reagent B) having a freg amno
group 35 as it$ N-tgrm nal group, an@ (ii1) Reagent (A haV|ngoa flee
carboxyl group &s itqd C-term gal groufk and a. prg?ected am no grébp. S .
reacted-with Fb{gent (B) havifg an acti¥ated. anfro -t

‘o

TABLE

CONH -_—.-CH'
Ve

N _
LS
N o
CHy .
CONH——éH—-CO——N

Ry
Ro

Oﬁ/x
. HN

Reagent )
Combination -
1
2
3




as its N-termnal group and a protected carboxyl group. 40 In
?Lgugresent process thgre may suitably be enpl oyed conventi onal 40
dehydrating agents, for exanple, the so-called carbodiimde reagents (e.g.
di cycl ohexyl carbodiimde). An activated carboxyl group of the reagent (A)
is exenplified by the corresponding acid anhydri de, azide or active ester

(e.g. the corresponding ester of 45 . the alcohol or phenol such=s

é:n?aéhl'orophen'olo, 2, _4?_5-_t richlorophenol. 2,4- ' 45 dinitrophen _

cyanonet hyl“al gohol, p-nitrophenol, N- hydr oxy- 5- nor bor.nene- 2, 3 s

di car boxii de, -N-hydr oxysucci ni-m del43¢4!H¥dr oxypht hal i ni de or N— 5 P

hydr oxybenzt r i aztk pleséMiQiGichROSreaction & e c&h&té&é}yﬂﬁﬁ%&@ 's%i-alg?f bornene- 2,
o o UYieptide

Sl YR : st schni i i t he reagent
di car boxi m deereds ganvéntiopl sbadensation Aschniques ifvrethe Joraatiow) of o
(5 1t uces il o el by e v o«
of i tthe. presenhe P dcesst e avt teﬁi}rﬂr&cg,{h @%s@gﬁlnﬁow anls) a8
6'_5-_p|’ ocedyre - Ieag(slnt-_l(,. ke carbodiim};)azo_le_ prqce:s-'and ﬁg_ ox.ida‘tjiq.n'.i':a:h.;\[c*t&igl gro_ch gs a m’)l Oye' din
8 Thereact i- GEC/HODS aragese. Those pracatsésy ars issatibed iomhet fegt-soakgeTiRnpl oyed |
Coment oral R o IOR W SIS WA DALt dopcr o o e o
from[qar] AftePribie daniide oacthe OftedeMOchiation r&QHBl,?ﬁe nifto 9:%9 U YE
i f it remai ngatbaxyl proup erpndups ighcoaTinguntincaids BAd/6rpRpiREWRIVh de BRI S€ g
convent.i‘onal'"@"f‘g’g db ptae: intendsd cpeptide: ands erimatior ‘may Owe drotestedulyy ke f or .
R . oo . CO () a]r -lgﬁfec iV_Fj. 'O ﬁ_r Oﬂ ntlﬁ?l |g‘a§e '%ﬁeb |BEQUpS using . L
exanpl e, " a  CabmVeNtidnal tk&ildfs s,ﬂﬁcgm ﬁgo ?oli:_ itla 1%' nino ac ?&’QW isis.with
‘pal | adiggm on-magibb prot@redplofinktaidd) BXhefomdtidh B etaFsalf (€& iHe b Y 1 ?
for- exanpl e, gg?? e#it) farLinr thel formpof testeds| (@@r o miethgl, @€Hyl); bensH; Jﬁ Irsd'tjﬁt I on
obenzyl, -butyl or f-a . .to- -2 . The conpoun us
Wt h' sodi um et ﬁg&b&t&%gu “for- m}%‘m' E)Q'group of the' ‘sta_rtlrrllg ian)pacids or' . T .
produced. i n pbRide Ug‘l B¢, 1t eXdmple} fdemyl! phthalyl, triflucroacetyl, p-toluenesulfonyl, o
o .20 - - benzyloxycarbonyl, p-met oxybenzyloxycarbonyl,! p-nitrobenzyloxycarbonyl, f 2 20
' . chlorobenzyloxycarbonyl, - #-butyloxycarbonyl, t-amyloxycarbonyl, trichloro-
acetyl, isobornyloxycarbonyl, diphenylmethyloxycarbonyl or triphenylmethyl.
.-~ ‘The ‘imidazole: ring in -the moiety@where‘in R; takes hydrogen may be _
S protected prior to the. g) esent condensation reaction with a per se conventional C
. 25-  protective ' group such. as -the benzyl, p-toluenesulfonyl,” 2,4-dinitrophenyl, 25
N - isobornyloxycarbonyl, t-butyloxycarbonyl or benzyloxycarbonyl group by per se -
conventional techniques. e _ SR T
-+ = The following are practicable procedures in accordance with the ‘present’ _
. . process. - . S c LA T
3 (i) Reagent (A) having a free lcarboxylgrou_g as its-C-terminal groupanda -~ = 30
.+ “protected amino group is-reacted with reagent (B) having a free amino group asits - -

" N-terminal group and aprotected cg’rboxyl.group_ inthe presence of a dehydrating

agent. .- -

L (ii) - Reagent (A) having an activated carboxyl group as its C-terminal group - o
'35 - and a protected amino group is reacted with reagent a‘;) having a free aminogroup =~ 35
. as its N-terminal group, and .. .. .. . . R ' o :
(iii) ~Reagent (A) having a free carboxyl group as its C-terminal group and a
protected amino group is reacted with reagent (B) having an activated amino
- .~ .- group as its N-terminal group and a protected ‘carboxyl group. : . N
40 .. In- the present process “there may'suita_b‘lly be employed conventional 40
. dehydrating agents, - for. e ample, the so-called carbodiimide reagents (e.g.
dicyclohexylcarbodiimide). ** ~ = - ' Co
An -activated . carboxyl. -group of the reagent (A) is exemplified by the
R -corresponding acid anhydride, azide or active ester (e.g. the corresponding ester of -
45 - . the_alcohol or phenol such’ as ‘pentachlorophenol, 2,4,5-trichlorophenol, 24- =~ 45
. dinitrophenol, cyanomethylalcohol, p-nitrophenol, ‘N-hydroxy-5-norbornene-2;3 .
~dicarboximide, N-hydroxysuccinimide, N-hydroxyphthalimide or N-
hydroxybenztriazole). “Among --iliose- esters, the N:hydroxy-5-norbornene-2;3%"~

_ dicarboximide ester is preferred, S L c
~ 50:" - An activated amino group of the reagent (B) includes the corresponding = 50
A - phosphorous acid amide. . . FEEREE o . o IR
: Some embodiments of the present process are shown in the following charts. - .-



therefrom by a per se conventional procedure, for instance, by
evaporating the liquid portion of the resulting m xture under reduced

pressure. The conpound thus r urified by aperse
conventi onal purlflcatlon procedure, for instance, by a colum
chronatography on silica gel: 15 - The conpound (1) may be recovered

as an agid salt of an inorganic acid (e g. 15 hydrochloric acid) or of an ..
or gani-c % id (e.g. acetic acid). The conmpound (1) i's useful as.an agent

with a ot r opi n-rel easi'ng hornone action wi.thout causing an undesrrabte g
si de- ef.f gcts such-as a Dopa potentratﬂ#&*bﬁtlon Such an actron is_i6 |
E?narkable partrcularly n. the L confrgu;g;agg1of the:20 ellconpoungﬁ;The_

conpound (1) nay be adnlnlstered by n}ectlon or- he al route.to mamal s

i ncl udi ng. human: belngs for “pronoti ng: Factati on or’. |nhrb|t|ng gest.ati.on.

The; conpound ()" nay. be. adntnrsﬂéTéﬂ“Fﬁ?bé,vedFPon£”2 dosage: f-orm such as
a tablet  a capsule .powder;, . granules,-ofe.:3dru ectlon sol uti on’ mhlchhare

pr epared by 25 - as conventlonal ‘procedue.” The;" conpound (I) may ‘be-
prepared as an: lﬂjECtIOﬂ 25 sol uti. H‘by dlssoPV|ng 1100 . [err] of the: . .
conpound i‘n | nt;,oﬂ?physrologrcaL_s ganrgpmmmynd (I) nay be:stored” |n
the frozen' state.after:bei-ng: iyophlllze 1§pgp;Q§50Mb&ﬁcmagnltol ‘and: put

into use after -bei ng dirssolved in"a . physholeais nsa i'ne: The ‘dose ‘may .be.
vari abl e dependlng upon the |nd|V|dua| onpound 5 the 30 . synpt-ons ' of
the di sease, the .ki'nd of.chost.,  etc. ﬁhﬂ.usual dose nay range fronrl - 30
to | -frg/ kg. of" body melghtc er_adntnlktra ion. ﬁy injection and; from 10
[err]to~100 ny. ol fﬁ';sﬁg ésrs”bpg oral . adm nistration,  Am no
aci ds .and.. peptldes mhrch ‘are .enpho able inithe: present process ‘are prepared'
by known procedures which: . are-e> ﬁﬁFﬂﬁO@d beft ow.:-35: - - . Reference
Exanpl e for .the preparatron of = t&ﬁLstartlng conpounds.-'?” .. 385 ' -
Preparatlon of L-=2-o0x0* o%%ngrdl e- 4 ‘carboxyl i'c acid.l'n 960 m . of a 12 S%yi
agueous solutlon Jof: potass|;13hy q%h_hh?re are- dlssolved 27 3 9. (0 26
nole o -serine and.under .cool'i-ng-af - 4«5[ efr]C and V|gorous stirring, o
cold solution of 58 g of phosgene |b uu»nm. -oftoluene-is.added dropmnse 40
over ‘a perlod of “75 m nuf? The m x¥ure is. strrred at 4,-7Cfor one- hour o
at sthe - 40:¢end. of . which. tﬁ%%ebhe_ggLuepe_Lﬁ%er s> separated “The. water -
Iayeﬁﬁrs washed twice: wi'th- 250° nf'. of -et her: The wat er - Iayers are then .
rend&®ed aci.d 67 pH 3" mrth 3N~ hydrochhgg&ﬁ gpgd and-t'he ‘water:i s evaporated- :
under. reduced pressure The r esi due. j s—extract d wi th=800 -m.. of ~hot - "
nethanol ;t he’ l.at ter:. belng then: renoved by 45 ¢ evaporatlon The resi due
isS: d|ssoIved in-water and.the SQ¢Qﬁ1&wr+_ﬁw_w-oﬁUp—ﬁh 45 colunn (3 5x38cn) .
of ‘a strong. acid lon exchange resrn (| el X- 50 (Trade : .

o Azrde pnocess R

: IBOC—Hls—Pro—NHg
mn HBr lg!acral acetlc acrd

2) Truethylumlne

oo o .eDCCIHOSu

\CThr——-Hls—Pr‘o——NHz



Mar k) produced by The Dow Chem cal Co., U.S. A ). The effluent and washi ngs
are pool ed and concentrated to dryness under reduced pressure. The residue
is thoroughly dried and recrystallized fromethyl acetate petroleum benzin.
The 50 procedure gives 16.6 g. (48 % of '
L- 2- oxo- oxazol i di ne- 4- car boxyl i ¢ aci d. 50 Melting point:

112-113[err] C[err] El emental analysrs for [err] Calcd. ' C
36.65; H,~.3.85; N, 10.69 Found: - 7 36.86;- H, 3.68; N, 10.67 SSBy
a srnllaq procedure to the above the_follomnng starting conpounds_ar€ 55
pr epar ee—+ - _ne W e acid_npelting point: 7
170- rlz[err]c L trans 5 neth_ky@ﬁwwo%oxazolrdlne 4 carboxyllc aord
nelting - poi nt - 134 1360[ err]
1, 434, 147 ST o
L- 2- 0x0- oxazolrdrne AN
Ser - Hi s-Pr o- NH[err] H : Fouf
0. 1-nm~ef ani sole,;: th‘ere ar__:':- TS
as "mM')] of |sobor Loxycal
trifl udroacetic’ aci d.and
t enper.at ure for - 40 e nut es 10 N o) END ‘di-oxane. are - _
‘added, f ol | ovied by ‘évapor a‘tl on “CERre _due i s treat ed - wi'th:ether and the
resul ting powder - |scoollected by.ﬁrt Latron and dried in ade31ccator over
sodrunthydroxrde .pr.ocedure . Jves owder of.
L- hi stidyl=L=proli neam He gr LORrorae. — M2 sane: . 10 corrpound “can -
-al so" be’  obt ai.ned. ..by: reduc:| "lg gr bobenzoxy L-hi'sti‘dyl-L- prolineam de in
et hanol “and i-n.it he  presence. of. %g nol-ecul-ar- equrvalents ‘of "HC1 ‘usi ng’
palladlunt black a§K§ catalykt .removing the - catatlyst. by f||trat|on and
concent ratl ng the fi 1.1 adre—tgy; glrmn.e_ﬁ_i,,eunldaer:,.,r_q;qu,tc_q@ pressure - This powder
t oget her . - vvlth 400 ng. (3:08 nM L2~ 0X0- oxazol | d| ne - 4- car boxyI iC
acid and 550 ng ¢ 45 (3.08mMW.of - T _ RN
“N-hydr oxy- 5- norbornene 2, 3-di cam, oxrnlde i s dlssolved |n 5 nt of

'd|nethylfornan1de and then .un Thrcoo E?Q-&‘MQ hb~—Mb (meghzmﬁg

anple 1 Preparatron of

e bogy FJL n*ssrt.' %et_rm %egm de 0°C
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et hyl nor pholine is added. Thereafter, 635 3.08 of N
N -di cycl ohexyl - carbodiimde are added anggt he mXMe IS 1sti rred for 12
hours. The 20 dicvcl ohexylurea that has separated out is renoved by
fiTtration and the filtrate is 20 concentrated to dryness under reduced
pressure. The residue is dissolved in a m xture of chloroformand net hanol
(9:1) -« ‘the solution is run onto a colum (4x8cn) of silica gel. The |
colu , ‘washed with a mxture of chloroformand methanol (7:3) and the
washed oduct is eluted with 60 % aqueous nethanol. The .25 “eluate is
CziISS;Idlsl)(rad ‘gnder reduced pressure andt#8,#Esi due i s -di ssol ved i n waser and
bed—oma T [g% gs suftabi\e 860 er:
car boxynet hyl - %gg}%g@éﬁrﬁg f &H itwn réﬁ&méiﬁmm%hﬁgﬁgmgﬁgﬁ S (‘Vé
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ol ) o O 25 rml e
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espondi ng teg1 gfphlladtlﬁr- dk,: pilladm dmrbontohelaemmesapml #nﬂact | ans are
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ok o
1 k‘ P

of the acet at e refuc 'Q“ZW
Z VA h Oﬂééﬁiu ixdukd ydecoverol | eagide i
[err] c==01053, 49& ﬁ‘fm r se 'f‘{!ﬂn&ﬁl -oodtiar ey ﬁdrSn y cg,, by evatpm;tt:lag theSer ams Pr o :

= 0.85.1 :03: 1. Iﬂﬁld-fbﬂlon thvaesulanﬁ) ixtung Wdet Wpsg!ﬁ& i
%ﬁ i Ryriiication I’T:--_‘?m’p‘frat e: W)el m '

[Sol vent : n- but ghesireeovérgd P%r 3?12 ﬁ
e,
precoated TLC § y.Jn 3§ Tna g diEhit Y an ikgegRnil(ef). 18

Negative td. ni njyy mam{&agaﬁ famdr :

i gpiiS atid Veeg. tacetiozagid

Preparation of: L- mhanemﬂmné(lh 1156201@%%11435% hlag “}‘P reagent Eg;‘aerrno!s'?l (ijI
iSRRI

L- B
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d| met hyl f or namldanmtmdelﬂd e atjpn or A% phol i ne
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and 453 ng.
m xture | stl rwbl ca aer’ 3 f
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pressure. The rEeg 1 rozed § ter
met hanol . (9: 1) | %ﬁ@ﬂ;‘bﬁ'@y aﬂ %@? hﬁ%gbﬁ?fmafvmal n @'ph 1& or m and:

_ |corpound (L), thehe  col
is first yashedsyptomsaf e diseuse tlmfkr Wf dpshS etx. ﬂamalrﬂedggﬂ ﬂouj} I(I) ?andcf 3
desired producttousngllmnfmdmﬂe@‘ﬁf E'SW%PHY @J°6tf°“€ﬂ ?@n?ﬂ lgﬁiﬁ- et hanol

(4:6). The sol VR @ﬁ?ﬁhﬁ@ﬁbmn@wﬁamw&hw esi due -

prepared by known procedures wluch are. exemphﬁed below

.35 ’ Reference Example for the preparatlon of the startmg compounds _ - 3B
- . Preparatlon of L-2-oxo-oxazolidine-4-carboxylic acid .
S In 960 ml. of a.12.5%: a?ueous ‘solution”of potassium hydroxide, there are
' _dlssolved 27.3 g. (0.26. mole) of L-serine’and under cooling at 4—5°C and vigorous
. - stirring, a cold solution of 58 g.of phosgene in ‘40 ml. of toluene is added dropwise. o
-~ 40 - - overa penod of 75 minutes. The mixture is stirred at 4—7°C for one hour, at theé ~ - 40
o " end of which time the toluene layer is separated. The water layer is washed twice
- with 250 ml. of ether. The water layers are then rendered acid to pH 3 with 3N
hydrochloric_acid and the water is evaporated under reduced pressure. The
_ residue is extracted with 800 ‘ml. of hot methanol, the latter being then removed by .
45 evaporation. The residue js dissolved in water and the solution is run onto-a - 45 -
column (3.5x38cm) of a strong acid ion-exchange resin: (i:e, Dowex—50 (Trade C
Mark) produced by The Dow Chemical Co., US.A.). The. éffluent and washings
are pooled and ‘concéntrated to dryness. under. reduced pressure. The residue is"
R - thoroughly dried and recrystalhzed from ethyl acetate petroleum benzin. The - :
- 50 - _ procedure. gives 16. 6 g. (48 %) of. L-2-oxo-oxazolidine-4-carboxylic acid. .80 -
' " Melting point: 112—113°C, [a],, =--18 71° (c—l 0 water) ' e o
- Elemental analysis for C.H,O N .

Calcd. : - C,.36.65; H 385 -10.69 -
S - Found - ' C 36.86 H 3.68; N 10.67 ,' S S
. 8§ . . By da s1m11ar proeedure to the above, the followmg startmg compounds are: - .5 7
prepare - . e

L—2-oxoth1azohd1ne-4-carboxy]1c acld meltmg pomt 170—172°C
L-trans-5-methyl- 2-oxo-oxazohd1ne-4-carboxyhc acid, meltmg pomt

L 134—136°C
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Is dissolved in 5 mM of water. The aqueous solution is run onto a col umm
(2x50cm 55 of agar gel (i.e. Sephadex (Trade Mark) LH 20, a product of
Pharmaci a, A.S. Sweden) and the fractions containing the desired product are
| yophi | i zed. The procedure gives 250 ng. (33 % of white powder of _
L-trans-5-met hyl - 2- oxo- oxazol i di ne-4-carbonyl - L-histidyl-L-prolinean de.
[err] (c=0.52, 5 %acetic acid) 60 Am no acid analysis: Thr: Pro
1.00: 1. 00: 0. 97. - _ 60 10 . _

1, 4349147 , 1.434,147 10 Rf value by thin |ayer
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(] 1 and, ne :
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W UL OO VAL 0 of (1) 1S

f

VE CLAI M {4%8crd). of Ailic® §§10VReIcolin . ;
hydr ogen methaspl Gk} gid tng edprodustis ¢luted wah 86 aquedas Methardl. THE and X i s oxygen
or <5l f yr cluate is distiliéd under reduced pressure and the resigue is dissolved in water and - 25 .
: " adsorbed on a column. (2x30cm) of a weakly acid cation-exchanger (i.e.
.- carboxymethyl-Sephadex (Trade Mark), a product of Pharmacia, A.S. Sweden). _
"The column is then irrigated by the gradient elution-.méthod, using aqueous
: solutions . of ammonium acetate of from0;005 mole to 0:2.mole (500 ml./500 ml.): . :
.30 - Thedesired product emerigés in the fractions corrésponding to 390 ml. to'550'ml. .. 39
"7 - and, therefore, these fractions are collected and lyophilized. The procedure gives '
" 523 mg. (56.9;)-white powder of the acetate of. L-2-0xo0ro0xazolidine:4-carbonyl-L-
histidyl-L-prolineamide. T S S S -
- lalg’=-45.3° (c=0.53, acetic acid); amino.acid analysis (5.7 N.HCI, 105°C, 16 =
35 hours): Ser:His:Pro = 0.85:1.03:1,00," ;. .~~~ - - 20 § vy 38

~ The Rf value 'by thin layer chromatography: [Solvent:n-butanol:ethyl
- acetate:acetic acid:water. = 1:1:1:1. Plate:, Woelm, precoated TLC sheet silica gel
F—254/366 (Woelm, Wt. Germany)l=0.i8 Negative to ninhydrin reagent and

- positive to Pauly reagent. . . . ..; ... . .. T T T TEE

¢ Example3. " o7 D
5-methyl-2-0xo-0xazolidine-4-carby

.. Preparation of L-trds:

0X0=0X: -L-histidyl
. : ...  L-prolineamide "~ . < . 07 v T T
~ 650 mg. 2. mM) of L -histidyl-L-prolineamide’ dihydrochloride; 311 mg. (2.2
..~ mM) of L-trans-5-methyl-2-oxo-oxazolidine-4-carboxylic acid and 250 mg. of N- = :
45 . hydroxysuccinimide are dissolved in'5 ml. of dimethglform_amide.'Under cooling - 45
~. - with ice, 0.5 ml. of N-ethylmor holine and 453 mg. (2.2 mM) of NN"- o
. -dicyclohexylcarbodiimide are added. The mixture is stirred for 15 hours. The
reaction mixture is filtered to ‘remove -the insolubles and .the filtrate is

. ... concentrated to dryness. under reduced_ pressure. The residue is dissolved in a - - _
50 ". . mixture of chloroform and methanol (9:1) and adsorbed ‘on a coliimin (3x7cm) of 50
¢+ . silica gel, The column isfirst washed with a mixture of chloroform and methanol- -~ 7
. (8:2) and the desired product is then eluted with a mixture of chloroform and
- methanol (4:6). The solvent is evaporated under reduced pressure and the residue
o is dissolved in 5'ml. of water. The aqueous solution iSrun‘onto a column (2x50cm) -~ . .
©.55. .~-of agar gel (i.c. Sephadex (Trade: Mark LH-—20, a product ‘of Pharmacia,’A.S. - . 55-
"7 - Sweden) and the fractions containing the desired: prodict”are- yophilized. The - AL
- -procedure gives 250 mg. (33 %) of white powder of L-trans-5-methyl-2-oxo-
- oxazolidine-4-carbonyl-L-histidyl-L-prolineamide. ' '
- lal#=—41.1° (c=0.52, 5 % acetic acid)™ .

- 60 - Amino acid analysis: Thr:His:Pro = 1_.00:1_..00_':','0-.9‘:7.:' S "_50 o




or a pharmaceutically acceptable acid salt thereof. 2. A conpound as
claimed in daiml, wherein [err] is hydrogen and R2 is an al kyl group
having 1 to 3 carbon atons. 3. A conpound as clained in C.aim1, wherein
[err] i's an al kyl group having | to 30 3 carbon atons.

30 4 L-2-0-o0xazolidine-4-car bonyl - hi stidyl -L-prolinamd 5.

L-trans- 5'—,y| 2- oxo- oxazol i di ne -4-carbonyl-L-histidyl-L-prolineam de

6. L- 2- oxot HA®zal i di ne- 4- car bonyl.- L-hi sti dyl - L- prol i neari de: .7 A .

conpound(1)“as :defined in claim substantlally as here| n descrl bed wi t-h 35'-"“

reference to g y of the speC|f|c exarrpl e§434 147 - . SRR R
35 8. A ProOG - H-oaHeRg & corpotmeot—the—form x Lt thﬁ‘ S e Wer. e|w -
each of [err]is hgd t@&lﬁ%‘?ﬂ&! °8Ef’mtb%ﬁ?f“ﬁéypf’ F‘b %l MBS 8hs and X -

i s oxygen or. sulf jnd of 41 LRy accept able acid salt t her eof . 40 -

whi ch conpri-ses conden5| ng -a -conpound Baim me forrrul a.’ ' 40 R

R2 10- . Preparation of L-2-oxothiazolidine =histi l-' i 1\23% i ayer
Fb) aﬂE

chronat ogr apfy on tqﬁaﬁ pdmfj. _thﬂw@g iﬁﬁgﬁéﬂﬂffhwﬁ%g
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N- hydr oxybenzt ri aitrae lsmbctrwbhlcn'gﬂw_
and then 460 _ng Mgirk). Thy #‘@L"’Eﬁ
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Oc car d o -
yI anine ¢ |

%ﬁﬁg xém ? ﬁﬁzlcm% ure. I1§ .
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é Fenté anam poblsd and S:

pressure and the daowiseadd anaéwis y$H
i nsol ubl es; i ch Rzir"’ “f@‘ .
and the. fi It at e |s a sorbe: on a co-urm (2x300r'r) .of .carboxynet hyl Sephadex o

(Trade ‘Mark). The COM(I-IWI'IV%ECEANIISHgat ed w'th aqueous. sol-uti-ons of. - .
ammoni um acet at e, 15 ﬂfbﬁP%ﬂ?‘@F"’fU‘eme‘%l £ concentratlon (500 n1/500 m )
by the gradlent eIutlon 15 e e : Cer : _

S wherem each of R R, and R, is hydrogen or an alkyl group havmg l to 3 .
R - S '_ " carbon’ atoms ‘and Xi is oxygen -or sulfur, . i ) - 25,
' or a pharmaceutically acceptable acid salt. thereof
' 2 A compoundlas c;armti:l in (tilalm 1, wherem R1 rs hydrogen and R, isan.
aIk | group. having 1 to 3 ‘carbon atoms.
e y3gA cgmpourlgd as clalmed m Clalm l wherem R, isan alkyl group havmg 1t o
30 3 carbon atomis. _ 30
P 4, L-2-oxo-oxazohdme-4-carboni( -L-hlst1dyl-L-prolmeamrde AR
. 5. L-trans-5-methyl-2-0xo0-oxaz 1d1ne-4-carbonyI-L-h|st1dyl-L-prolmeamrde -
" 6. L-2-oxothrazohdrne-4-carbony1-L-h1st1d I-L-prolineamide,
o 7. A compound () as defined in.claim .I sul stantxally as herem descnbed with - S
©35. . reference. to.any of the specific- examples. - S 35
- ‘8. A process ‘for. producmg a compound of the formula (I) o .

LR T

- o wherem each of R,, R; and R is hydrogen of an alk{l group- havmg I to 3 earbon. e
- atoms‘and X is oxygen-or sulfur, ora pharmaceuncal acceptable acrd salt thereof oo

40 o whrch comprlses condensmg (1) a compound of the formula T . '40 _— ;
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kyl group havi ng | to 3 25 - . carbon atons and X. |s
' - 25 or a pharmacéutically®,

A nnrmmM?ﬂ Ml claimed in Oaiml, when®]

‘Rfivhly @hyrt]lm Iayemhraniakqgka y&uthebmutﬁg: of the Plate Wit thOdAmat ONs. .
pPFf Qérr]ls an al kyI group havi ng 1. .

i

. WHAT WE CLAIM IS:— .
I. A compound of the formula.

o=, e (\|
HN: CONH — l '-cc' N_ : coqu S

- wherem ‘each of R, R, and R, is hydrogen or an alkyl group havmg l to 3 '

" carbon atoms and X is oxygen or sulfur,
ora 2pharmaceutxcally acceptable acid salt thereof.

A compound as claimed in Claim 1, wherem Rl is. hydrogen and R; is an

alkyl group having 1 to 3 carbon atoms.

3. A compound as claimed in Clalm 1, wherem R, isan alkyl group havmg lto

3 carbon atoms.
4, L-2-oxo-oxazohdme-4-carbonr! L-hlstldyl-L-prohneanude o
5. L-trans-5-methyl-2-ox0-oxazo 1d1ne-4-carbonyl-L—hzstldyl-L-prollneamlde
"~ 6. L-2-oxoth1azohdme-4-carbonyl-L-htstld I-L-prolineamide.

-7. A compound (I) as defined in claim 1 sul stantially as herem described with =

reference to any of the specific: examples.
8. A process for producing a compound of the formula (I)

. ~R3 :
) % R‘l' . _I._ N/> . R
o=‘/ CHy . l/_ ]

_\KRz l 12 _
" HN— CONH - CO—N CONHg

wherein each of R;, R;and R, is hydrogen or an alk I group-having l to, 3 carbon

atoms and X is oxygen or sulfur, or a pharmaceutically acceptable acid salt thereof o

which comprises condensmg (1) 2 compound of the formula

to- any dlfcyqldhex fimid eema adiled.SThe mixture is stirred for 0. hours, after.. .
chr od@ss  whic g Grﬁ#mﬁ Thediltfate. nnbrg;e(tra)eqtﬁla?]nemherel 10 -
o [ERerTe ME& e e PRI Rl e gngox_
ygen or- sul f filirateos ads roma:eblhm >l3xaczﬁ aTx reof .
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ng as qgfl nel@tn of t estgvvenﬁyas in Exampf lp . . . : 20 _
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nd of the fornula
formula [err] 10 or (3) a conpou : 2
igni[)glrjp? 3/];1; an[err] anE:I X have the same neaning as gel‘); negngfgref \(/)\Arrml .
NH err]and, if desired reacting the resulting conpoun g

(1) with an acid utically acceptable salt of The
W —+o-obtain a pharnae

i i i al ly
' : accordin to clai m 8 substanti a |
ol ity '(l:i). rl:sbeH 1 HA %ﬁﬁi: to any 019 the specifi cgeiirrpkes_. 1 f(
capounds (1) U"Mﬁ llﬂ ' ding to claim8 or 9 ;
Conpounds (1) when lm q! s according . : 0-\/_

() v N i5ing.a conpound (-1) as.claimed in any.
pha oy af composi 0, Fomh 3108, cormond (1) sl e i anv
ims. 1 to-Z.and’ 10 toge e oF - oSt it 65—
gciept‘am e—tarr.i erheein Aj, |R%9aﬂé'xt|£€e|f tﬁz'g)al;nelrﬁe'élp{é\g i peecHit i SeimiON & FI FE,
ding to claighthelformulpst ant1-al Iy "as 54 Hi gh Hol born, London;
Char ter od Patent Agents H gh Holborni House, 52/ 54 H gh iesty's - Stati.onery.
by Agents for the Appl i cants. Pript® for Her Mjesty's he pat ent
\Cl)‘\l:1Ic VCESE 1 gg Couri ér Press, Leami ngtfpon"Spa 1976 Publ :Nﬁhgﬂ ggpit eg pmiy be

obt ai h.e'd . CHy ' N .
. - wh'e:ré'in-f:ki; héé._:the ééthe, inéa-n’i_ng as_.d'eﬁned. above or (2) a compound of the o
S formula-.” T T o : S > s

S . o | . -/-R_3
. S
o SRy _ —N i
SO X CHp -
y Ry ' I
. _ ~NH — —_—CONH—.—CH'—-CO”OH _ _
. wherein R, R;, R, and X have the same meaning as defined above with a
,_cqmpou'nd-_'of the formula - S o
' _ HQ—-CONHQ .
e Ry N
L OgeXs CHy - g
Y Re - ] ' l S
T HN=— CONH-—CH—CO — N— COOH |
wherein R,, R, K, and X_h'ivé the same meaning as defined above with NH, and,' if
desired reacting the resulting. compound of general formula (I) with an acid to
- -obtain a pharmaceutically;accgpta le salt of the cempound (). . '
15. © 9. A process according to claim 8 substantially as herein described ‘Wwith 15
. - . reference to any of the specific. examples. ; o ST S
10. Compounds (I) when made by a process according to claim 8 or 9. '
‘11: A pharmaceutical composition comprising a compound (I) as claimed in
.. anyofclaims I to 7 and 10 together with a non-toxic pharmaceutically acceptable
20 .- . carrier-or diluent therefor, = - . - '

- .0 120 A pharmaceutical composition according to claim 1] ‘substantially as -
~herein described.. L o e T
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