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- where n i% 1 or 2 é'r‘%l? R3ﬂndl4m h1532 cmsstzisuqm m noaci d resi duey \L_-/
each be of oﬁ51 TR3B.s256neswt epn provides firstly -

novel peptides of the for a3 %03 Td?@ (1) whi'ch, whil st _
bei ng weaker than the knowss4 Tﬂ:l @ stidyl-L- prolinamde) -

in TSH (thyroid stinmulati A6t h’ZﬁﬁnﬂGﬂe)AAelmasngmctwl ty, are stronger than
the 30 known TRH in at |east one of anaesthesi a-antogonistic activity,
spont aneous novenent- 30 stimulant activity and dopam ne-potentiating
activity. In the above formula (1), the alkyl group represented by Ais .
preferably a strai.ght-chain or branched 54 xJF {) of up to 10 carbon

atons (e.g. nethyl W | ro yl, |so propy sec- butyl,
tert-butyl, iso-bu eg%%ﬂ%' KOGY&I}KAWSMyKAISTDﬂE aedbaklmn as
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~wherein A is hydrogen, alkyl aralkyl, alkoxyalkyl hydroxyalkyl or alkoxy; R is

Y. Y™ o

25 X is -S- or -(CH, }) - where n is 1 or 2; and R and other coﬁsﬁtuént aininoacid residues may 25

20

L ea%l;l be of I;- ordDL- configuratlon
v is invention provides firstly novel eptides of the formula (I d
. whllch vw:ihllst being weaker than tﬂe known TRH (L-pg(zrzm’gﬁ?taﬁ;ﬁlgi?stg?;l-@
| l 30 E;(; marIITu Rf-% in TSH (thyroid stimulating hormone)-releasing activity, are stronger than the
Wi in at least one of anaesthesna-antogomstlc activity, spontaneous movement- 30

stimulant activity and do amine-potentiating activit
In the above formula (If the alkyl grou 2 );
p represented by A is preferab -
- lo)rtbianched alkyl group of up to 10 carbon atoms (e.g. n'):eth lp;fheraplr);;;ltr?;gl};rzl;alln
35 © eup¥es::$;?iu%l tzrt-lgult!rlefzsggll;tyl » amyl, hexyl, octyl, n;my .or dec 1. The aralkyl grozp
> a group consisting of a phenyl group to which
- straight-chain or branched alk yle ene,
15 et of (-CHZCH2CH236 g;gg; ?efn{eto 4 carbon atoms (e.g. methy ene, ethylene,
CH3 CH3 o -

40 (‘CH'CHz"), ;CH2CH2CH2CH2- or 'CHz'CH'CHz--. ) . ' 40



2 1 579 264 is attached. The akyl oxyal kyl
group represented by Ais preferably a straight-chain or branched group of
up to 9 carbon atons (e.qg. nethoxymethyl, methoxyethyl, propoxyp-

-ropyl, - butoxybutyl or nethoxyoctyl). The al koxy group represented by A
}Sreferabl y contains up to 9 car bon atons, being exenplified by al koxy

roups corresponding to the 5 " al kyI groups A nentioned abovs.

The hydroxyal kyl preferably contains 1 to 9 carbon atonms. As exanples

lereof, there - may be nentl8Me2b4 e al kyl groups of 1 to 9 Qgrbon at ons
- ‘mentioned Tor A which have been substituted by "hydroxXyl Tn any optional

" posi-tion. Throu hout this s ecifica the a no ac dg pept | des,
'~ conpodfptitached 0@’ y ﬁfﬂ cngemﬁéa{; & % sonetines
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15 Pr. %een substituted by hy Iun b;monax position. ~ pi.pecoll ¢ "acl )
20, d u:Throughout this spegificatienyithe aminochciflg, peptides, compound residues, protect!ve ey
3-1G4yi q ol\ge% q%?g?p ated by abbreviations according to the - 10 { D
25 [ ey E‘% ssmn °n logic 8o 8e t(’:vatth&'(yal Bae"rl s°a'““‘°Ty4 t hi azi ne
30 [ err e3ﬁllow1ng is a partial list of those abbrevnatxons and trivial names.’ .
| y car boxy-y-butyrol act one [err] 40
lgb H‘s', Syl oxycar bonyl 45 BOC : . 15
t - but ggy.car bonyl pmlme : S 45 DCC:
d| cycl ohexyl carbodii mde N3: - S azi d.e_ 50 :
‘ pipeceligtagid est er "Tos: tosyl 55 HONB:
ﬁ(&lr §y- o- norborp@n&n’g amadi car boxr m de - 55 bt :
N hydroxy 1 2, 3-be azoI e Hosu: : N- hydr oxysucci ni m de 60
60 DCHAe: - - wa@mGwa ned DVF: : di met hyl f or mam de
579264 - 3 ' 3 The above abbreysations may

stand for the residues of the spondlng conpounds capabl e ‘of form nga
peptide bond. The contenplated S, (I) of this i.nvention nay be
~ produced by procedures : R o

30 Oct: = 3-ox0-5-carboxy-perhydro-1 Athiazine L '_ 30
- . : O\ENTCOCH | ’ L
35 o N . . 35
' Cbl: . y-carboxy-y-butyrolactone . ' _
| | ‘0 _©__-COOH
40 o \[ T | 40
Z: - benzyloxycarbonyl - . - | _ _
-45 BOC: t-butexycarbonyl ' ' ' : ' 45
DCC: dxcyclohexylcarbodnmlde '
50 - N3 S azxe ’ - . . _. . : 50 .
O'Bu: -~ - ' t-butyl ester : R : :
, Tos:- = - - ---:.tosyl | _ : . ' : g
55 HONB: - .. = . N-hydr_oxy-s-norbornene-Z,3-dic_arb_oximide . .- 55
Hobt: .~ -~ - N-hydroxy-1,2,3-benzotriazole o '
60 Hosu: - N-hydroxysuccmlmxde_ " 60
DCHA: - dicyclohexylamine

DMF: : dimethylformamide -



known for the synthesis of peptides. The introduction of protective groups,

the manner of 5 form ng peptide |inkages, the renoval of protective

groups, etc. may be conventional per 5 se. The conpounds (l) may be

produced either in liquid phase or in solid phase. The .processes for

peptide synthesis per se which may be enpl oyed for the production of . 4
conpounds (1) are’ described in, for exanple, "The Peptides', Vol. 1 (1966)./ }2-
Schroder and Lubke, Academ c Press, New York, U S. A ; "Am no ‘Acids,"

Peptides. and Rrioteins”, Vols. 10 1-5, edy sRY2dp T- Young,  published by The,
Chem cal Soci ety—tonrdeon—Pepti-de—Syrt-hest-s- 0—b buo-lzumyva. 3
(Maruzen); and United States Patent No. 3870694 issued to Fujino et al.
Thus, there may. beTheatdve abigteviationemayrphel fof b rEifued61NBe RorekAsing chfiparaidle

process, the chl oﬁag%e mﬁiam@ﬁ{%%- nhsgéli{edgegprocgesswg@gsbm xed
anhydri de proces Sy % T%ﬁ C . progedures .
process onpl yawéw“% snf% g, TS ot i e e
redox process andset Tee eaipOuiids-(Bt hayxlec prothaad leithier dri qnﬂg‘phasé.&insolid phase. The

1, 2-di hydr qqui nol Ppgesses fas peg .6¥ ispen ;gﬁ-i . a}%)'m/.gnglpmfwe rayodudtionaof
pceces o o DR A A e AT g e

20 [err] 255 10 1.5, ed. by G.T. Young, published by The Chemic&!Society Slc on??ﬁ’ tide Synthesis” 10
30 whereineA is_rydichyelnumish aruzea);ah& hitoc e Pateh - 387065 issuead Kojino @fal
alkooy: RS H LRI ENSSn e e LSO s et g
and ot her -const i tptgéeks, 308 A@R4ck e§t€:5§ﬂll${%§, tﬂ§¥)r tﬁ#ﬁ)yﬁ \x‘éodw d’sCReagent K.

DL- conf i gur at i16nscartodiimidpblrpices)| th iréddk pyocss appihs BEDG Bl-dthdxp@FtRay-2 -anis
i norgani c -or .orgah?'élhlﬂ‘é?@lmollw),mqsﬁ- an am no acid or a peptide fragment

a NO.DLLO

s

constituting 40 fomr iSoftEEveBton: He PRSI GubTacepy for prodpcing2 sempguad of He
fragnent constituting the remaining- 40 cd-rrponent of the conpound (1), any
group or group8 not involved in am de bondyfornmation being protected by 20
bl ocki ng .if necessary and | ater unbl ockew necessary and/ or any group or
groups which take part in said formation iNng activated if necessary, and,
i f desired the resulting conpound (I) is/peacted with an inorganic acid or
an organic aci2d 45 Yyieldi-ng therew th tihe desj phar macol ogi cal |y 25
acceptable salt. 45 I n t h& pProdtcFPoM, of| t he cont enpl at ed
compound (1) of this invention, the starting matlerials corresponding to the
two porti.ons %i@vi,d-ed by one of the follow ng threendeated |ines may be
reacted t-oget H€r i.n a manner_which j.s conventional per se. H N [err] [err30
1 579 264 The f.ol‘-?"lf&ﬁ“hg‘ﬂ 53’3“?%?8@‘?{;@@??&@?‘6@“@%%&?@&%?# 6‘5°’%‘r E)zcéss. (1)
[err] [err] [err] : ' ) o
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and X is -S- or -(CH,),- where n is 1 or 2, and R and other constituent aminoacid residues
- may each be of L-, D- or DL-configurations, or a pharmacologically acceptable salt thereof
with an inorganic or organic acid, in which an amino acid or a peptide fragment constituting
40  one component of the compound (1) is reacted with the fragment constituting the remaining 40
: component of the compound (I), any group or groups not involved in amide bond
formation being protected by blocking if necessary and later unblocked if necessary and/or
any grmg; or groups which take part in said formation being activated if necessary, and, if
desired the resulting compound (I) is reacted with an inorganic acid or an organic acid
45  yielding therewith the desired pharmacologically acceptable salt. 45
. In the production of the contemplated compound (I) of this invention, the startin
materials corresponding to the two portions divided by one of the following three dotteg
lines may be reacted together in a manner which is conventional per se.
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1 579 264 [err] 6 1 579 264 In the

above formulae, Pis a protective group; by (P) is neant that a protective

group is not necessarlly required; [err] is aresin for use in solid-phase

synthesis; by the term condensation 1s meant not only condensation by
(E;fns of a dehydrative condensi ng.agent but al so condensati.on via an

ernediate, e.g. thé azide or chloride or an activated ester 5 thereof.

Prior to the reaction for thée formation of a peptide bond in the
production of t he contenplatep ﬁpﬁﬁOUnd (1), the functional gw#ups such as
alino_imno. and carboxyl whj rg - I _or ought not.to be | nvalv®d in the
'fWreactlon may be protected Wi th protective groups in known manner. The
-ani N ifplioMgddRE tfifdal Sxadipled of MRSprd@ictibn dkes).0 the 10 -peptide-forning
reactions may be activated by known actlvating procedures. 10 The
protééllve group for the a-am no gruQy f,pgyNEtartlng material (e.g. the
a-am.no group of hlstldlne) whi ch do not e part in the reaction, may
be, for exanple, a conventional protec¢bdwe gfoup such as Z, BCC,
t - anyl oxycar bonyl , i-sobornyl oxycar bony- hal oyl, trifluoroacetyl,
fornyl:. The protective group for the: ini (emademsaidsc! eus of -the 15 hlStldlne
noi ety nay be a kQQM“ group, for -exanple! tosyl, benzyl or

2, 4- dlnltrophenyl,| 15 alyhdUgamang pr tion may not be essentlal The
carboxyl group of- Wﬁé*%tdmrﬁhg*CUnpUu \szlCh does not .take part in the

contenpl-ated reaction| may engreV|oust.arotected with a known protective
group. Thus, for-exanple, y - be prot Hed* in the foorm of an ester (e.q.

met hyl, ethyl, benzyl, 2Q,.B.Rifrobenzyl, t-butyl or t-anyl ester), or a
netal. salt (e.g. the sodi um or otaSS|untsaIt) 20 The car boxyl group
which wll be inv KE%rhe C teqp+eted reaction may be previously
activated in sudh+hn Wn Fre-ddtiarN acl | vévewk-est er (pent achl or ophenol ,
2,4,5-trichl orophenyl , 4-di ni-traph cyanonet hyl al cohol ,

p- ni trophenol , N-hydr 8t A5- nor bor né - di car boxi ni de,

N- hydr oxysucci ni m de, N-hydroxypht hal i m[de or an 25

N-hydroxy- 1, 2, 3-benzotri azol'e ester). or ‘hmﬁTﬁd?yllc anhydrlde or. azide
corresponding to 25 the starting mmlerl carboxylic acid. Among the
above-nmenti oned sedis-nat d-este;sm4&ﬁhydro y- 5- nor bor nene- 2, 3- di car boxi m de,
N- hydr oxy- 1, 2, 3- benzodr a?B°®&™and N- hydbxysucci ninide are in certain
cases nore advantageouertem t he condensednHei r eacti on of the histidine
nmoi ety because of their relatlvelx reduced tendency toward i nduci ng 30
racenf?ati on. (P) —R—OH —His—O—{P

30 The present condensati o don may be conducted in a sol vent whi ch
does not interfere with the debtdaesati@acti on, e.g. DVF,  chloroform dioxane
or tetrahydrofuran. The reactibn tenperature and time nmay. be chosen from

t he ranges- enployed‘ﬂn*tdﬁﬁegr*ﬁhal peptide synthesis, and they are

preferably fromferr] and frQmgekg 35 = 24 hours.

35 Where the peptide produced by thls,pondensatlon process has a protectlve
group, the protect|Vﬁ,gﬁqu9%gn+qu enpved by a conventional procedure. As
exanpl es- of. such debl ocking procedu t-here may be nmentioned catal ytic
reduction with a catal yst (e g.\pal l@sligmabl ack, paIIadlun}on carbon or

pl ati num), solvolysis. by neans ol an acid reagent 40 -. (é.g. hydrogen

fl uoride, . hydrogen brom de, . hydr ayedbngehdatini de or trl-fluoroacetlc acid) and

40 reduction with sodiumin | i qui d\anmmoni a. «
r—X ’
— His — —t————— (P)~R—His—N
R—His —N Deblocking ) '

CONH-—A . CO-NH-A i



At the end of the reaction, the product conpound (1) may be separated from
the reaction mxture as the free conpound, or in the formof an acid salt,
by procedures known per se (e.g. phasic transfer, extraction,

chromat ography, crystallization or reprecipitation). 45 The starting (iié

materials for the production of conpounds (1) can also be prepared by 45
known procedures or by procedures anal ogous thereto. The .prqduct conpounds
(1) are able to formsalts with phar macol o caIIy acceptabl e inorganic
acids (e g. hdeoachloric acid) or organi d g? (e.g. acetic acid or 5
tartaric acid). Thée product conpounds (1) . according to thi's rnventron are
of value as they @jsplay at 50 |east one of anae;Lﬂesra antagonrsnr sleep
ant agoni sm spontaneous; anenentimpnnUMQk»ng+ SOueict| vity and . -
dopam ne-potentiating activity in ani.mals} (e.g. . , rat, cat, dog or
nmonkey). Furthernore, since these conpounds_havejn <gp,lrttle TSH-reIeasrng
activity, they are of. value in this respect 4ds well. O the Conpound (1),
the L-isonmer is nost. desirabl-e and the racenr&”ﬂ???ﬁ?e i s second. Conpounds
(1) may be.adm nistered to 55 animals (e. g—xouse, rat, cat, dog or
nmonkey) or to human-beings as pali tfesRhesi-as, |55 spontaneous anenent-:
stinul ants or dopanlne potentiators. Co (1) are also useful in the
treatment of hypnotic:intoxication, cloldi ngaafiriconci ousness, - hyperkrnesra
schi zophr eni a, depressron and parkrnsonrsgk¢xge possi bl e routes of S
adm ni stration are by’ parenteral (e.g. intravenous, |ntranuscular 60 or
subcut aneous), oral, rectal, nasahppr olher/_' teg. , y— - 60
The dosage of conpound () necessary to att -thé alfove .mentioned effects
depends upon the particular species of conp Jthe species and.heal th
of animal, the route of admnistration, etc. | e, one ‘may choose an
approprlate dose fromthe:.range of 0.1 ng/kg to my/ kg (per dose) 'in the
case of parenteral administration, and fronrthe 69 conaénsange of 5 ng/ kg to
500 nmg/ kg (per dose) for-oral - use. . 65 7
1579264 7 -The- rnventron accordrfﬁiy also covers aNgiTrnaceutrcal

c

conposi ti on conprising one o OIS d§? aé%dﬂ%f to the invention,

t oget her wi.th a pharmaceutically eptable carrier di | uent therefor..
Wi | e conpounds (1) ‘may be adnini S8 &d as they are, pre; may be formul at ed
into 5 dosage fa#ns Simlar to those of known TRH =N injectable
preparations, powders-or -5 tablets). The invention is\iljlustrated by the
foll owi ng exanples.. In-all ‘the exanples and phar ologrg test data given
hereinafter, all references & am no acjdg, 3epg£%25 and®oPner conpounds

i nvol vi ng optical |soners apenﬁaﬁe-ioH 0 |L- onpouna% unl ess ot herw se |

i ndi cated. - I;i ' 10 EXAMPLE 1 Synthesi's -
of Qct-H s-Pro- NH2 (a) Synthesrs off 3- ogso-Spcar boxy- perhydro 1,4- th|a2|ne.
15; In 40 nl of water. are suspend dm&mﬁagn(o 02 M of

S—carboxynethyl L- cysterne foIIOM@Q y the addition of 20 ni of _
I N- NaCH. The reaction is- conductednbn—arse | ed tubul ar reactor at [err] for
48 hours. The .reaction mixture is passe rough a colum (4.5 x 12.0 cm
of Anberlite (Trade Nhrk) |R-120 B. ('.-fcm¢9@>WMereby it is desalted. The
effluent is concentrated to dryness - m&h@;resrdue i s dissolved in glacial
acetic acid. Following the 20 additi gf }hyl ether, the resulting-

crystals are recovered by fle 1 q&lqn /_1 55 g. 20 (48. 1m: nDIe @6
Mel ti ng pornt [err] optrca rotatron err =0. 64, |n mater) _

. ' : coo—GD
andenSation o

oI .
. e e B X

N - HaN-A ® .
. (P=R-His=N - | ,-———= (P)-R-His-N
Coo-®@ | cowa
Deblocking
| %
R—His-N

CONH-~-A



El emrental analysis, for CoH703NS: 25 cal cd. C, 37.26; H, 4.38;, N, 8.69;

S, 19.89 25 Found C, 36.97; H 4.28; N

8.54; S, 19.73 (b) Synthesis of Z-Hi s-[err] Wth palladiumblack as the

catalyst, 32.7 g (0.12 M of Z-Terr] are catalytically 30 reduced in

thanol in the conventional manner. The catalyst is filtered off and the

RNiltrate (30 i s concentrated under reduced pressure. The'resulting

.l) rystalllne residue is thoroughly dried in vacuo. Separately, 36.4 g. (0.12
of Z-His-[err] are dissol véd79264360 m of I'NHCl arid, after 480 m . of

ethyl acetate havé been added, the soluriomnm 15 Coored—to lerry'vvth

| . vi gor tirring, an a ueous soI 30 n1) of 8 3 ) of sodium
nitri Egﬁ {°rﬂ?égfe !gg‘ Heeol %g?g% l‘:gf:;}gﬂ coI d 50% (W V)
5ol Ut foBiktie atl Ysaacaht ot onlypSonddiiton 8 ﬁeﬁf% atlv lhgaatet ate |ayer is

_ t ake nbwtratkotchelemtmr vig aymtermedw&egter@dteedldmt thlozidb gt araacﬁtrmdeesteBot h extracts
_ d dr| ed OV(?I fanh dro This drj ed eth | acetate
_ soI ut A ﬁ?‘m @%ﬁ%? fol | owed by

e
Vi gor %ﬁh&% &1f duighk. not @ é’lhﬁol{‘tdﬂélﬁtth adbibiX iy Ge fote of
N, N- d groap sh¥nl kvimamagher. a'ﬁhb mhmAOmmmand u:moxy!; gsiups pertinent tbethe | f or 12 hours,

at10 h&e IngTP3cH ba, activajed, by, i ¥t} e 40 ThdOoily resi due
is Cr ¥ Ipf hmi l;ma a mo ﬁmgft ng:@y(ia ,é“?nea (e t’fg{;ﬁ&; recrystallized
“from Miivéﬂ‘twnd(l lmyfm' nyljgiolitﬁnyﬁxy opti cal

rot at phthaloyl ctri &oroagtyeor @rmyl Eﬁe PtOFPCtMt nucigius ofit ¢ ysis, for

1stldme mojety may be a k own group, for example, osyl b&gzy@q %dlmtro@engly 86 H 6.13:
t
N 17 %“E’ HieRly efgfm °s2§mt&%md Nuhilif 468 h6t) tal PGS the Of

Oct chmté?nplat maylbe ilc510 lyprbteéISd/&ml(a/\h\b)wn ifRntéctieecgrowp. Abusg ar e di ssol ved
é gﬂ tr tlS’:fPfO (5“"1Zm|-lih esten {e-8: ﬁE‘hﬂoF@ﬂb benzyls aI | oned to

st ‘{%g é,,}f‘c{f‘gm}‘ ri "1' }ﬂagll £Pon of . 150

m  of @m sﬁ Ekdo¥aUfolrhs 8 waeﬁvﬁwﬂaa‘sﬁr nfaelﬂ@‘o eﬁﬁl by filtration

and d ;4e§etnc ¢-dingrophgnol; cida@kethyl alcgll, malutrgphemeNﬂvdrw- powder is

nen 3— car?x1 g,.0.88 ni
R 1? Q%mami‘%ﬁéﬁ% BB b,0 0

m)ved,N- r(l@l.e icarbyximide, Nohylroxyel; 53-barzboh;q)erdn;idNo 1, 4-t hi azi ne
and 6M ?eceomn nefe advgptagoops; dﬂlgﬁoqdh@athqqe figh e, Then, at
o] o mgégd(fts WYL PeRRsoPt B TSPV traYed FHPIRIE Y AR i g in a

r ef r i gerit stesehtObondéhsktivn I Bactidh) énaly @ Udohdud@d i r ebestt wﬁiucu@ésqiaexy urea is
fil temd'femé fvith the deblsdfrpmlorate@ |wﬁmm0maﬁ@danemrvaw!ﬂmﬁmnt he oily product

t hus obT‘&l op SempRy m%lé‘@ “gf{fd“ ecipitate is
di $5 057 &y nuoﬁ‘g 515’ he’fﬁre fagﬁqr Oqéfq 8? Loroform (1:9

by, volwm} theT rudlucacnby ﬁusrdondenm10n prooasé hmm rdte&we(gﬁ then) of silica gel
-and, fpedtéctive ul? I%ﬂ bf a3®o 101@ h above, el ution
is ca El%ﬁ‘ ; ° nor gu% £ 6 by vol une).

The f itag 91'3§enr a nydr blﬂdndabﬁt adtgy the removal
of thee uh 8 fid daammnmat he 0| I resi due | s 65 d| ssolved in
wat er . Mfée? tlnmaetsona prodpgt ;a%?ge‘g?s’éraf ffxo “efe?%‘mf reeze-dri ed.
Yi el d Tee cgnpoun , Orin e orm of an acid sa, procedures known per 579264

a51 ansfer, xtractxon chromatography, crystalhzatlon or reprecipitation). ng;

[err] k@qwmpt tes orr Pr%d}trest

d e ltrae i d-wa %y L: ep y vol une,
s ( 8
_supporn'go gan égf agd) %gﬁ s ‘ng% ‘%{g%%" ement al
anal ysi i g ccordm ntio th d y ag 6.62 Found
C, 5039. l&er,onHof diaélsﬂxpsd\hn nidi, sle arﬁagBﬂsm alpontaneous movement-stimulating 50
activity and dopamine-potentiating activity in anim - mouse, rat, cat, dog or '
monkey). Furthermore, since these compounds have no or little TSH-releasmg activity,
they are of value in this respect as well. Of the Compound (1), the L-isomer is most
desirable and the racemic mixture is second. Compounds (I) may be administered to
55 animals (e.g. mouse, rat, cat, dog or monkey) or to human- beings as palinesthesias, 55
spontaneous . movement stimulants or dopamine-potentiators. - :
Compounds (1) are also useful in the treatment of hypnotic intoxication, cloudmg of
conciousness, hyperkinesia, schizophrenia, depression and parkinsonism.
The possible routes of administration are by parenteral (e.g. mtravenous, intramuscular
60 or subcutaneous;) oral, rectal, nasal or other routes. 60
The dosage o compound (I) necessary to attain the above-mentloned effects depends
upon the particular lgecles of compound (I), the species and health of animal, the route of
administration, etc. For example, one may choose an appropriate dose from the range of
: 0.1 mg/kg to 10 mg/kg (per dose) in the case of parenteral administration, and from the
65  range of 5 mg/kg to 500 mg/kg (per dose) for oral use. 65

opts Caf ﬁrhniﬁaten 1€fok Jthe{ praductian of «Ebmpﬂiuﬁll% )19) ctnh alao bap&pa byarms ogr aphy:
t
O




EXAMPLE 2. 10 Synthesis of Cct-Hi s-Pip-NH2 (a) Synthesis of Z-Pip-NH2
In 50 M of a mxture of dioxane and ethyl acetate (4:1 by volune) are
di ssolved 3.95 g (0.015 M of Z-Pip-OH and 2.70 g (0.015 M of HONB. Then,

at [err], 3.09 g (0.015 M of DCC are added. The m xture is stirred at room
tenperature for 5 hours. The by-produc¢l 15, dicyclohexylurea is filtere
off and 5 m_ of concentrated aqueous ammoni a are added . 15 dropwi se to
filtrate W|th vi gor ous stlrrlng After 5 hours, the solvent is distilled
of f under - redquged pressufre and the resi due579364;i| ssolved in et hyI acetate. 7
The ethyl acetate Iayer 'S wasned W Th 5% (W VT erT—amt—TNHCH fottowed-
by drying. The et ’é acetate is distilled off .and the residue is

crystal lized by. th eawmeq... osdingly alse,eoxers 2 pharma tmﬂmn rsieg onepr.
further recrysta ‘ gtgéléetlﬁ‘(eém?)“ef"fg aeFepigble g
(66.7 20 nole%; mg.oﬁmb I)ma{yﬂferddmnﬂd@érbd?ﬁd thépﬁlatiheﬁmafﬁéfdrﬁﬁlated%téz in
nmet hanol ). El e?reﬁoage &mm$ 9&11& t0ftlmse péknqwn TR delg. inject@hle ﬁrbpdxﬁuonbi pc@daﬁ orN 5
10. 68 25 = Found tablets: L0. 67

25 (b) Synf hesi's ﬂ‘ in“‘m%i? e 'EE siho%,ﬁﬁwf‘lﬁ gg;ﬁ?mﬁérm xéféreqzes% of

Z- Pi p- NI 12 wer e aféifoahdids) peptidys aiil veherl copdun ® mad§) to
(0.()2 M of. A Lecompeynds u %thveqﬁdvawd} thc azi de as: st |n_30 Exanplle
1 (b),-and,are r 1thasolutlon of I'l-l1-pip-[err] in 100 M of |)M

at [err] for 4 3 tges@n& Ob-Hi@prONgper ature for 24 - hours. The sol vent
is distilled off (s)ncSytuhezsrafsi-wtué-cMomﬂﬂ@Hmelthtame sol vent. m xt ure of Rf 2

(ethyl acet at&5p rlndp (9 M)Eésﬁaf yl fothdd 15
purified by chro ﬁf‘ﬁ% e lﬂ;}ﬂqhe
sane sol-vent SyStAﬁﬁBeﬁﬁe emm nﬁ), eireB

pool ed and 35 ssaoibltlwmsx md: mchlar;tal acettﬁ sid:iFol!hw&l ¢ 50. 0

mol e% ; ‘opticay @gg‘fﬂq 'gglethyl “é‘!aﬁg"?gs a¥°n‘ gﬁ? Eﬂg@?ﬁ{%@lﬁg )SSI 520

for [err] Calcd. water

6.48; N,. 15.46 _
Synt hesi s of - m@-nmpnm of - 0|Iy Z Hi s~ Pi p NH2 are
treated vm'th Zﬁ/gﬂ‘ggﬁg tg (IE}/%’% id for 110 m nutes, at th@'5
end of which ti rre )): et r are added. The 45 T~ resulting .
precipitate is re(h \/SymhehsbqufM-RraWH;n and dried in a desiccator with. NaO—I

for 12 ‘45 hoys rthe eatalys, SBi v are catalytically
i i ot T W e wﬁ%w TRebooe

M of triethyl- tdl 36:4 0. 2N O~ sSolved firl

and the filtrat e INHCtiandeaftdr (Lnsledf etbyl aéutata have be tsolfition ig twlede«0°c
reaction. 484, fg‘ggmg@o e,iaancglfalgggss 19@( 1@9 &5 &gglg ga ggo
mg ([err]) of tee’ﬁ“add% enﬂ my@r i“b

and, under i ce- cellyl atgtateCB ﬁﬁN@ ture

is stirred for BMﬂpylutE@e,srcambm z g?ﬁ aorpu@ he
amine componeny e S EES @ygﬁq S ad S8 oy,
at [err] for -12 mg t&CIﬁisquthrlr

the filtrate is oatme klda%ﬁi gl(ﬁB Wavlq&z) Mklgng péint: 1 8:0-HEE°G; wptical tqnatame[at]ﬁn th

di et hyl ether. THSFoU&RAS3 fu¥atsY. obtai.ned is dissolved in 100 m of a

m xture of rremalmémémlgmgr ﬁg‘rctljlmzﬁﬁs& ﬂ@gzgol ume) 55 and passed throughsa
colum (2.5 x 16.Clc 8b; HA6GBIN, 17T76e colum.is first washed with 700

m of the sane sdﬂoweht 6255&{365%5, 683 M) k6d with a i xture of mnethanol .and

chl orof orm 4: 6 b M‘E H Liagps rich in the desired. conpound-are
Is. of .Orct-

pool ed and- coﬁbe f% g{: ) xSk Aot S Bditf Grd QisdoRBRMIS20t P OBOI1Y IS of SO

Theresi due i s di %His*MNHa amch&b solmumllowéd B0stand @t mnamﬂraturad¢rd40annhtes

further purified dylition h“AO‘h resyii H 20
(Trade v TR A I Cht TR L R

freeze-dried.55 triethylamine is added. The. resulting salt. crystals are moved, and 502 m (0.00312 M) of 55
_ 3-oxo-5-carboxyperhydro-1,4-thiazine and 670 mg (0.00374 M) of HONB are dissolved in
the filtrate. Then, at 0°C, 772 mg (0.00374 M) of DCC are added followed by stirring in a -
refrigerator for-48 hours The resulting. byi)roduct dlcyclohexylurea is filtered off and the
filtrate .is concentrated in vacuo. To the oily product thus obtained is added ethyl acetate
50: ~ and the resulting precipitate is dissolved in 70 ml of a solvent mixture of methanol and 60
chloroform (1:9 by. volume). The solution is run onto a column (4.5 X 6.0 cm) of silica gel
and, following the passage of 300 ml of the same solvent as above, elution is carried out with
a mixture of methanol and chloroform (4:6 by volume). The fractions rich in the desired
product are pooled and, after the removal of the solvent by distillation, the oily residue is
© 65 dissolved in water. The insolubles are filtered off and the filtrate is freeze-dried. Yield: 771 65



Yield: 740 ng; optical rotation: [err] (c=0.70, in water); thin-Iayer
chromat ogra- phy: [err] 1 579 264 9
El emrental analysis, for [err] Calcd. C, 42.21;- H, 6.71; N, 15.55; S
5.93 Found C, 41.94; 'H 5.38; N, 16.00; S, 6.48 Am noacid' analysis
wdrolysed in 6NHCI at [err] for 24 hours): H's, 0.93(1); 5
s4Clar boxynet hyl cystei-ne, 1.03(1); Pip, 1.00(1); average recovery: 94.2
Dl/e% 5 EXAMPLE 3 Synthesis of Cct-His-Pro-NHCH3 (a) Synthesis of
Pro NH-CHB 10 In 100 m pgpi xane there are d| ssol ved 12,6 g (0.5 M
- - ' ok 08— s reei” cool i ng,
11 39 (0 055 M of DCC are added. The mxture IS stlrred at ‘room-

enpe gt wpticaf mtat&nh{n]%‘sswfd(cebé&br atgr]utlin-kiyemyahhmemy-‘aaea.l s filtered
off t%eutm' th%@(g te-acetic acidavpten T b4 by yolyne. suppons & sifict gl dpwly’n)  of
met hy FAPTHE? E loride, 10.5.m (0.075 M of triethylanine and 10 ml of
water Elefehfal a sigoms;,ﬁﬂzl;(e‘,l'\s,sxbugmt is 15 ' distilled off and the residue is
di ssolﬁabdt i NCeBHel; HcoOAtN. lmﬁese{rlﬁ | acetate layer is washed 15 with 5%
(W V) Fpedr | End9-PRulb 313N Bl Su§-7dr yi ng. The ethyl .acetate is distilled
of f  apskANMLEb! Y residue is treated with petrol eum benzi ne. The crude
cripst zésssyhhuﬁs ab()etl-mempanmz recryst aI I | zed from et hyl acet at.e- petrol eum
benzi

Hi 63 I e0 oi nt err opt i cal «
r ot at |@'{%51:E)§£’ °§‘8 ﬁ% i o lq’%" e "'3 “"}% % anal ysi s,
for & hc rcd tr( utu ég (Fl(NJFI t,hy-p jup4. 03; H 6. 92

N, 1510 d&ﬁcl(ﬂﬁxyh(rh:) is f&pretihlis arsl 5)inl BDﬁbddLmraBdG hm-lammm\m arc added | H

25 5. ZBropwisg tg) ltrﬁ? Prser &} teg t%he Aplrant incdisillediofl n
convey '37&%: ve ﬁ? h)%:l ac lc. |2 M of
BOC- Hldg ;%‘4& §c@£tlh£:u‘519€tﬁ Hioh %bua«aamm awd vi gorously

S 20k e produethis fugtBerrecrystallizedsfrorp ethglch pptroldiimeboating | Yidd- et @ted66. 2y i s washed
twi ce M%) neking Poa'ﬁd"oéfflﬂbﬁfcd?lmcﬂgmdtt‘wel“&ﬁ’gﬁr‘ (acéf%"emf'éf"a’@ di'stilled off

under HiGsUGE dndisBS BdI§,H,JON,0i |y residue and the H Pro-NHCH3 prepared 30
above Qaled. di €5 akNedH; 6. mtm,et()68n 200 M of a mi-xture of acetonitrile and
meshy [Feprd chiCortdb 16800y, UA7ume), fol l owed by ice-cooling. & this

- sol- utlg%gg esiid 6,%,1, NQI(O 02 M of DCC and the nmixture is stirred for 12
hours.” Thh tinY GhaaRerk Bl §B.0DWHPGOBWGENIIS weid taen@idanf fedand whe filtrate is
concerH-PiptNitL. Snpdatebf,édudeQBMhés’euﬁe“le@rm’h rtpté@ltuueldwssehussol ved in 20 m

of 55 B gt i solptniob ek @X "H LTI 4 fo54 760" (0. 04 W)
of Ho ssol ﬁ&ﬁj c;tt:%fm (érhyl Q& hﬁc ‘d‘;n oy vy

,deng: S3bgligture for 5
hour.s by'FhﬁmS)Ohntﬂﬂhﬁt(Bbyd:hBiﬂ ok;ﬂdh}&fnfsllicangdve;chmnmdxch.e ahpsitiotie i s di ssol ved

~in_et rsyme mt*enesyetem?heb@ph ¢ frae h jim irgd pre F‘é@ mlcﬂrlee imes with
wat®r .0 t—?ro°t1t%l é P&H’J“ﬁg%ﬁ 4 g&y@ ﬁ 2 "’t‘g'&'f ur L:Jt ed with

sodi urh]Bhlg e and ex ct ed W|th et hyl acetate. The ethyl ~acetate |ayer
| s vvasEhenbntaManae ysisj fdn @Maﬂz’a@ms&i . aqueous sol ution of sodium chloride

aé‘é ov§ aggyﬁ gg@ %Iaﬁgl The et hyI acetate is .40 distlled off
I"(‘-!'bduce 2 0|Iy residue is treated with petrol eum

ben2| ©). ~ Shhests iF UDdr-HBOPiP-ONED is:recovered by filtration. Yield: 2.60 g.

35 6 nb2 )mhM)pf mg GTSTP!‘?;NE?FrEgcdthﬂcalmlMﬂ%ﬁ( é “;l (c=0.74; in
4'\$:a|res tin ﬁs 4 é}ﬂ%‘l'd gu'l"ﬁ:r 94%

ris o vc | o mcthylformamndc and the solutmn
is neutrahzed w1th 0.84 ml (0. 0006 M) of lncthyl ammc under cooling. The precipitated salt
is filtered off and the filtrate is dircctly used as the amine component for the next reaction,
. 484 mg (0.003 M) of 3-0x0-5- carboxyrcrhydm -1,4-thiazine and 540 mg (0.003 M) of HONB
50 - are dissolved in 5 ml of N,N-dimethy! formamrdc, and, under ice-cooling, 618 mg (0.003M) 50
of DCC: are added. The mixture ls stirred for 3 hours. The activated ester solution is
combined with the amine’ componcnt sulution rrcparod above and thé entire mixture is
stirred at 4°C for 12 hours. ‘The y-pr()duct dicyclohexylurea is filtered off and the filtrate is '
concentrated in vacuo. The oily residué-is triturated with dicthyl ether. ‘The powder thus .
obtained is dissolved in 100 ml of a mixture of methanol and chloroform (1:9 by volume ﬁ 55
and passed through a column (2.5 ¥ 16.0 cm) of silica gel. The column is first washed wit
700 ml of the same solvent as above and cluted with a mixture of methanol and chloroform
4:6 by volume. The fractions rich in the desired. cnmpound are pooled and concentrated.
. under reduced pressure to remove the solvent. The residue is dissolved'in-a small amount of o
60  O.IN acetic acusJ and further purified by means of a column (5.3 # 40.0 cm) of Sephadex 607
: LH-20 (Trade Mark). The fp ctions nch in the co rpound are pooled and freeze-dried.
.. Yield: 740 m optlcal rotation: [ex}ei®! —52.3" (c=0.7
phy Rf|—0 0 _

»

wn
wh

in water); thin- layz,r chmmatngm----'



Found C, 56.16; H, 7.55; N, 18.39 (c) Synthesis of Oct-Hi s-Pro-NHCH3 50
In 15 mM of 25% (WYV) HBr/acetic acid are dissolved 1.46 g (0.004 M of 50
BOC-H s-Pro-NHCH3 and the solution is allowed to stand at roomtenperature

for 20 nminutes. Follow ng addition of 150 m of diethyl ether, the
resulting precipitate is recovered by filtration and dried in a desiccator
with NaOH for 12 hours. The.dry powder thus obtained is dissolved in 15 ni
of N, N-di'methyl formam de and, under cooling, 1.12 mi 55 (0.008 M of
triethylam negare added. The resulting sa{ _7d§64f|_ltered off and the 9
filtrate is u -y 645 ny
(0.004 M of 3-o0xo0-5- carboxyperhydro 1, 4-t hi azi ne and 720 ny (0 004 M of
HONB ar e di ssol veRlemental aHal £§ NG NS CHTOBHARL,0Nd,. under cool it ng, 825
ng (0.004 M. of DEdcdivie d4 3 H;h®71mN<,t15r55, SsSQZil rred for 3 hours. - To

this solution.is SO qtn&%a %ﬂ by ezgaﬁe ?ﬁab@yﬁl)and
the 60 mxturg- | Scdrbd @3; te{n { )c)rp,pl gt)rrgvera ee
di cycl ohexylurea is filterel the filtrate Is concent rat ed i n vacuo.

The residue is tr Kﬁé%mf %.Tﬁ:éh gg er to obtain a powder which is then
t

di ssol ved i'n 100 hanol - and chloroform (1:9 by

vol une). The golu |Iﬂ xdﬂ@tl@reaar solv€d312 0.05 of%i'%—@ﬂ thef withi 9.8 a10
gel . After .t he col0oss M)safmdxdv\mdar&amlgml 3)2 (0458 M) afiPCCafe added] Thémit

10 sol vent, el uti Bgtitred P LIRS ur?quf di lsﬁltered
chloroform (4:6 b gﬁh dﬁ% l@’%@%& )ag?
Qesida

; °ﬁ2ﬂf&nund
are pool ed and5¢odRaRA oftad \@ss(sl e ue’ay ivashed Vsl

in a small anount Mtbﬁzoaﬂ\;ww blsHCOg%@dwggCarfdlomribhémn Ua
through a col um g" ‘é?dg? ?‘}}"‘
fractions rich in %%tﬁ%’zﬁeﬁomgng atﬁ[qf? e“‘“gg > %m gk 'Velgf’%i
1.04 g; 50pt20calprotat|on err 0. , in [err]) t hi.n Iayer
chromat ogr aphy: [ enEl Or for [err] Calcd: C .42.21; H,.
6.71; N, 15.55]. Sgj 5}6 681.88; H. 5.20; N, 15.63; S, 6.42
10 EXAVPLE 4 Synt eS| s o &t %?r’ 2CH2CH2CH3 (a) Synthesis of
Z-Pro-[err] 125 @:)(OS %ﬁbﬁ@ﬂk-ﬁm&i@ converted to the actlve ester25

as in Exanple 3(a) 2he(0. terto
n-butyl ami ne, 'theyg [f th & 5154 0, 2881;3

di oxane is di.stil Imdem Ifa @dyer i6 6l ﬂﬁdfgtvﬂéeeﬁlﬂurﬁﬁem ueth Baoetate is.

di ssol ved i n é¥ohy IdIStﬂlﬁéttdﬁmdefrmu@d sum;é(t)l;awd e d\NBO
NaHCG8 and® I'NHCI f‘iyf low ﬂ-co in '?3 ssol o% 5?“ V‘ﬁg‘g{‘f

under reduced pr 6§§dlﬁ, 1ss gd%{ EE; éyElb ea Bf* xro cé

the residue.is fi lliediltexe l’ess Thasm rsiiue s dis: dixrzomlef hg
acetate. Yiel 5 1N, jti t fHobt The mixture 35
20 optical rotati 1?’3 ﬁ gﬁf‘ﬂ,
anal ysis for [errw 'Ehé wateﬂay&]s istekdlto pH Qfmth aI-ﬁZ aﬁated wnﬁpdé

66. 83; H 7.90; Nancge)mijcted with ethyl acetate. The ethyl acetate layer is washed twice with Q@

Synthesi's of Hc &ﬂﬁgﬁm Egm%t rté"tt:;“"q“ﬂx% %“t%gtt ol tt*‘r%t 9;35@% 40

title conpound is AN e
3(b) for the synthges8& optliml roedtion] furl” €|22.7° (c—O 74; in N N-dlmethylformamlde)

- 45 FElemental analysis, for C17H27O4N5 - _ S .45
- . Caled. C, 55.87; H, 7.45; N, 19.17-. : - .
Found C 56. 16 H 7. 55 N 18.39 -

. (c) Synthes:s of Oct-His-Pro-NHCH;
50 " In 15 ml of 25% (W/V) HBr/acetlc acid are dissolved 1.46 g (0 004 M) of 50
. BOC-His-Pro-NHCH; and the solution is allowed to stand at room temperature for 20
- minutes. Following addition of 150 ml of diethyl ether, the resulting precipitate is recovered
0 : bg filtration-and dried in a desiccator with NaOH for 12 hours. The dry powder thus
o tained is dissolved in 15 ml of N,N-dimethylformamide and, under coohng, 1.12 ml
. 55 (0.008 M) of triethylamine are added. The resulfing salt is filtered off and the filtrate isused 55
- . unchanged for the next reaction. Separately, 645 mg (0.004 M) of 3-oxo-5-
' carbo erhydro-1,4-thiazine and 720 mg (0.004 M) of HONB are dissolved in 5 ml of
-dimethylformamide and, under cooling, 825 mg (0.004 M) of DCC are added. The
. mlxture is stirred for 3 hours.
60 . To this solution is added the amine solution previously prepared as above and the 60
-mixture isstirred at 4°C for 12 hours. The by-product dicyclohexylurea is filtered off and the
filtrate is concentrated in vacuo.
The residue is treated with dlethyl ether to obtain a powder which is then dissolved in 100
- ml of :a mixture of methanol and chloroform (1:9 by volume). The solution is run onto a
65  column (5.0 X 12.0 cm) of silica gel. After the column is washed with 500 ml of the same 65



30 Yield: 4.4 g. (53.5 mole %, nelting point: [err], optical rotation:
[err] 30 (c=0.70, in N, N-dinethylformam de) Elenental analysis, for [err]
Cal cd. C,58.94; H 8.16; N, 17.19 35 Found C, 59.05; H 8.51; N,

16. 47 . , 35 (c) Synthesis of
_‘Et-Hl_s-Pro- NHCH2CH2CH2CH3 Using 1.63 g (0.004 M of BOC-H s-Pro-[err], the
tIe conpound is synthesised in the same manner as described in Exanple
(c) for the synthesis of the 40 nethylanmide. Yield: 1.16 g., optical
otation: [err](c=0.60, in wajghg pes hin-layer 40 chronat.ogr a@y [err]
56k - —3—H—725—N- -14. 42; S,
5.50 _ S _ .. .45 Found. C, 44.85;, H 5.75; N,
14. 9450lvont, Glufiéh k266 dnt Hitfoy ntixnere ofmethanGtandichlorofirm-(f:6 by yol&fe). (a) Synt hesi s

B s e

N- But Yhe ahd : je@ a%{d lyopkilided N¥ieldoil 08 g; [&rr] opti cal
r ot at ogtital foeation: aﬁ‘:-%m;(c#m63}l,ilNHzQ);mbinl"elyiet @hﬁmog@pt?;:e%&mg[ : | optica

55 El gpental anal ysi o g cd ~C, 71.57; H, 6.86; N, 7.59 Found
C. 71%@5‘“@‘, 2 E}f’%’%&ﬁ‘#}{%?ﬂﬁ%ﬁgy%{zgem s of . BOC-His-Pro-[err] *
QOIdJsFB,g,d7i.0g§41__ b,;@,zs_m; _mf;sZsaPs_pe.Emrr] , the above conpound i 90synt hesi zed
i n t heexaameLEanner. .as- described-in Exanple 3(a) for the production.of the

met hy| ani Ggithesiyiof| Qpt-HisPreNJIC z¢% #Ble 9% ; nelting point: [err] (deconp.);
opt bl f‘ﬁ%ﬁﬂ”ﬁ’gﬁ%@ ARSI LR 8e) o 1570 264
1115 eef d'dﬁl%gio%ﬁ? ﬁf_l;.(%.@éﬁa S Hutyikife) the rgsﬁné%ix éisEiﬂie:?e )&% N5 15.38 Found

C, 63.hbuss. The dioxask is Mistilledl. diQunder redycedpnessimesind thefresitlue is-flissolfdgin[ er r

| JSi | a@mt - agefatey: i it ' ; ] -
LR e B SR

h
(&
Sy D0 hgadrpstaiized i6m BRIy HéetaRd] Yield: M.@f.dgz.lmm%g;m gipoink: 94019510t N 20 er r
( c=0. Sdptical motativnefo)s —I%6° r{c+Bfde in NaN-dimethylfermamide) 10, [err] 1 ]

" 10 El egental analysi err] Calcd.. C 52.52; H 6.43; N, 14.13; S
- 5.39 FoghHal a“,,yg;%é.’&?%%&f&%g,z@; N, 14.32; S, 5.61 15 -
152EXAVFhind6 (SY68ISBEH, 9.90§ NCBIOSHi s- Pro- NH2 ~ %

(b) Synthesis of BOC-His-Pro-NHCH,CH,CH,CH; T e o
Using 6.1 g (0.002 M) of Z-Pro-NHCH,CH,CH,CHj, the title compound is synthesized
in the same manner as described in Example 3(b) for the synthesis of the r_nethglamid’e.

30  Yield: 4.4 g. (53.5 mole ‘%), melting point: 65.0-70.0°C, optical rotation: [a]5'-27.3° 30
- (¢=0.70, in N,N-dimethylformamide). o e

" Elemental analysis, for CxHz0Ns: .
~ Caled. . C, 58.94; H, 8.16; N, 17.19 - _ .
35 Found C, 59.05; H; 8.51; N, 1647 S . ¥

(c) * Synthesis of Oct-His-Pro-NHCH,CH,CH,CH; ~ . - - R :
Using 1:63 g (0.004 M) of BOC-His-Pro-NHCH,CH,CH,CHj, the title.compound .is
_ synthesised in the $ame manner as described in Example 3(c) for the synthesis of the
40 -methylamide. Yield: 1.16 g.; optical rotation: [a]3'—65.0° (c=0.60, in water); thin-layer 40
chromatography: . o ' : . - :
Rf;=0.62. - - '

. Elemental analysis, for (}ony,04N6S-CH3COOH-4H20:
- 45 Caled. C, 45.35; H, 7.25; N, 14.42; S, 5.50 _ : _ 45
- Found C, 44.85; H, 5.75; N, 14.94; S, 6.36 - ' . :

EXAMPLE §
_ Synthesis of Oct-His-Pro-NHCH,CH,C¢H;
50 (a) Synthesis of Z-Pro-NHCH,CH,C,Hs =~ S S
“Using 12.5 g. (0.05 M) of Z-Pro-OH, the above compound is synthesized in the same
manner as described in Example 4(a) for. the n-butyl-amide. Yield: 16.0 g. (90.9 mole %);
_ melting point: 86.0-88.0°C; optical rotation: . [a]3'-39.6° (c=0.54; in N,N- ¢
dimethylformamide). .= R . ' ' o ss

50

-

Elemental analysis, for CpiHpO3N,
Caled.” ~ C, 71.57; H, 6.86; N, 7.59 -
Found - ~C, 71.38; H_, 6‘.72;"N,_ 7.87

60 - (b) Synihesis of BOC-His-Pro-NHCH,CH,CiHs - - o S 60
- Using 7.0 g. (0.02 M) of Z-Pro-NHCH,CH,C¢Hs, the above compound is synthesized in
the same manner as described in Example 3(a) for the production of the methylamide).
Yield: 6.5 g. (71.4 mole %); melting point: oo o :
70.0-75.0°C (decomp. ); optical rotation: [a]3'—21:7° (¢=0.75, in N,N-dimethylformamide)



(a) Synthesis of y-carboxy-y-butyrolactone In 200 m. of water are
suspended 29.4 g (0.2 M of HAu-OH, and a solution of 16.8 g 20 (0.24 M
of sodiumnitrite in 120 m. of water and 120 ml. of [err] are

si mul t aneously 20 added dropw se at roomtenperature over a perrod of
about 90 m nutes.- The reaction mxture . s allowed to stand for 12 hours.
The water is distilled off under reduced pressure and -hot. acetone. is added
to the residue, The acetone is distilled off fromthe extract and the oily
residue is p‘rhﬁred by drstrllatron undeﬁfﬁequed pressure The desired
conpound i s - ta 5 v 5-0C/ 0. &
Yield: 14.3 (55 0 nnle @@ 25 neltlng pornt [err] optlcal rotation:

[err] (c= 0. 77 YSISEfOerﬁuﬂsdDMnal ysis, for. [err] Cal cd. C’
44.61; H, - 4.87; g'“%& 327 ﬁ?_gz 53844 69; H-4.77," N, 0.00 -

30 (b) Synthesi's of° CbI-Hls N, 9. (o 011 M of S
y-car boxy-y- but y(Q)| Spireasie oﬁrwt-st%o-g/b(cmﬁ of pentachl orophe- nol arg
di ssolved-in N, N- cW ’égf‘éa feBrQﬁ Hh@revm{zﬁﬁzﬁsﬁs,cmelawewo ound%s
Then, after 35 t S A4ring s
stirred for 4 hogﬁghmg&g@f %’e?:tmnqﬁ‘ 83%(co'f H"gat “S‘Eﬁl “Gre
treated as |nlOEx8rﬁﬂs=IOe§4.1(c) to yleld asolutlon of HH s-Pro-NH2 in 10

N, N- di et hy!| f or de- g P sol utions are conbined and
stirred at [err] GQh 2 a’f‘i’g’&‘% or %@éﬁﬁ%\g 3(‘5’99[ ohexyl urea-urea is
filtered off andF&uhﬂ sobyems |1§ 51175t1~ul 8f 5,61 n vacuo. The residue is

triturated witsh ethyl: acet at e- and 40." the resulti ng powder is recoveredipy

filtration. The . eW|th hot 40 acetonitrile and, then,
with ethyl acet agaﬁ Wi ﬁi’ﬁ ﬁ% ? di ssolved in water and the-
i nsol ubl e materl In D3O dpend egﬁg(azmefnanﬁmemd&i{dmidnomﬁedgd
3.80 g.; opti |(0r24tl\?ofmﬂm gitnitf i 12&611 5 watenandel2@m). of 2,80, arg@imultaneously. 20

chr omat ography ﬂ"seﬁ F t'ﬁf ﬁa p§¢:nqcb? ta[ﬁ@ t Ommuresd The reaction
lond's ddded ok srjgﬁiz‘ﬁfofé‘; b m bl ceibEandihe

45 Cal cd.

15. 02 EXANPLE 7 bty res1du y pi tﬁsilllﬁb ubies ré4 u Mhﬂure The desn'ed compound is

50 390 ny (o.@estﬁbﬁo*meras dedlmﬁefw?;fn 10/and|1 & remide. (Yieldi{143 g|(55 G rhele $ane25
manner as in Exaffgiiae geiy 78 G ionfic! ffahons L?acilﬂ t‘)r(ﬁp?re-ﬁyf' 28:ePH). separat el |

1.20 g. (0.003 I\/meg,gntzrﬂag,mprfo}\lug[{gj4q/2t1{gat ed in the same manner as in
Exanpl e 2(c) to”galecpareCamsﬂl (H,i ©8V; N, 00Hi - Pi p-NH2 in

N, N- di met hyl {38 irEernde. Ghéd-69dL BTN H¥ are combi ned and the rixture is30

stirred at [err] bforg @,_H;gr}g Product 55 dicycl ohexylurea is
filtered off and 1)1 'F’ i M)Gf'f-&rlﬁﬁx;%hiyﬂﬂhcwﬂd&{di 0.615 My Sfphtachlordphe-
residue is trj tuneltaadilmleldl m&) B joled wdeThen,srftwashed

twice with ho ign of) 2:37 Iut fo ﬂurs-ﬁq rately,
i nsol ubl e mater.?f A0 DS} SN b ,.,ﬁ;rﬁdf“r T T %‘“,,B'as:sag

through a col urmcc(xﬂmﬁzdmen era °Cddr 48@ pure. it by-prodake d yﬁﬁea-uréd-is
fractions rigl i ggrrbthgle%wen dretdmeﬁrrdvaaré DotsEider ik rp.?@ hrmzleaetategei
ot 40

Yield: 400 ng. "ﬁﬁﬂo T{dﬁlé;e:lglr ltlngﬁ) lldls gdlh‘m%

chronat ogr aphy: ineglitle material is filtered off. The ﬁlttate is freeze-dned Yield: 3.80 g.; optidal
El enent al anal ys[eda—534° (ceb. rsq iCatated); thm@yeﬂﬂmﬂﬁqtogfhphﬁ Rﬂ 0M3. 15.18 Found _

C 46. 62 H 45 6%lemehtal1anai3 sis, for C16H2105N5 5.5 Hzo . C 45
Calcd. C, 41.56; H, 7.17; N, 15.15 C
Found C 41.55; H’. 5.41; ) . 15.02.

v .- EXAMPLE 7 . : _ o e .
- 50 " Synthesis .of Cbl-His-Pip-NH, - 50
: 390 mg. 50 .003 M) of y-carboxy-y-butyrolactone are treated in the same manner as in
Example 6(b) -to yield the pentachlorophenyl ester.
_ Separately, 1.20 g. (0.003 M) of Z-His-Pi [P)-NHZ are treated in the same manner as in
Example 2 (Y:) to prepare a solution of H-His-Pip-NH, in N,N-dimethylformamide. The two
S5 . solutions are combined and the mixture is stlrred at 4°C for ‘12 hours. The by-Product 55
dlcyclohexylurea is filtered off and the filtrate is distilled under reduced pressure. The
residue is triturated with ethyl acetate and the resulting powder is washed twice with hot
acetonitrile and dissolved in 0.1Nacetic acid. The insoluble material is filtered off and the
6 filtrate is purified by passage through a column (5.5 X 40.0 cm) of Sephadex (Trade Mark)
0 LH-20. The fractions rich in the desired compound are pooled and lyophilized. 60
Yield: 400 mg.
optical rotation: [a]3'—49.1° (c=0.86, in HZO)
hm—layer chromatography Rf;=0. 45




5
5 EXAMPLE 8 Synthesis of Cbl-Hi s-Pro-[err] By the procedure described in
Exanpl e 6(b), 520 ng. (0.004 M of y-carboxy- butyrol actone are converted
to the pentachl orophenyl ester. Separately, 1.46 g. (0.004 M 10 "of ™~
BOC-H s-Pro-NHCH3 are treated by the procedure described in Exanple 3 (c)
RO - 10 prepare a solution of H Hi s-Pro-NHCH3 in N, N-di nethyl formani de. The
91}\ solutions are pooled and stirred at [err]. for 12 hours. The by-product
cycI ohexyl urea is filtered off ‘and the filtrate is di stil lf'edw¥n_vacuo.

- tA ¥ acetate. The resulting poWdler is
reprecipitat ed twce fromacetonitrile and ethyl 15 acetate and di ssol ved
in a Sﬂ%émﬁrmﬂ%s Qb @J{NO@N?MGH&@GH 3l i nsolubles are filtered off. 15
The f|¢dl¢date¢s4qgser ; By 1pagsage through a colum (5.5 x 40.0 cn) of

_ Sephad%wnﬁl-l- 20, 46763 Hi S8 w1585 act i ons ar e pool ed and Iyophilized. Yield:
8604 . optical rotation: [err] (c=0.63; in H20): thin-layer 5
chrormgmnﬁyg [err] 20 H errental anal ysis, for [err] ’

20 Cal cdynthesiepfthE-PrHN ' 15 18 Found C, 46.88; H, 5. 79 N

15. 17 e de |5291 @D\Y
2516‘3'%\0 @zfg{f THIPYRE .83 9. (0.004
M of 5o &r s- T 269 1 the sane

Be

nmanner swb sblunms arn pénh né ﬂrrbd)rat e fmtln liqam CBhe Byiprddict 852 .

°p‘ica¢°”°@5§%f§’* E‘f o §§ d"%wrap“y Foun
t

El g ate d in (i om(rilt Y :cl:l;ltl: ) it :o : 67 Found

C, 48.8ke ﬁlh’ate ﬁ; ﬁfxe XAMBH 40 0 cm) of Sephadex LH-20.

35 Sy n FBQIQ 0 optizal idatiofi:’

y-carb @%Lﬂf?‘??ﬁ é%%ﬁ?tgﬂdaﬁr 812‘°§‘at°%’6?1¥¥03 3f BOC-Hi's-Pro-[err], the

- aboge: EEEEEBH“Q:aIy?ﬂs %ﬁ%ﬂ%ﬁgyﬁm ﬁ@ﬁyormnner as Exanple 8 jpr the
synt he€al&d, of . d5.1%i e 517 ny. optical rotation: 40

[err] (Eamds52, 041"6382(93 X1 AL 118y er chr omat ography: [err] - 40
El erren%%“\% ysis, for [err] Cal cd. C, 49.58; H, 7.16; N, 11 57 Found
C, 249. 63ynsi @Z-HNyPr&rNI-HﬁIZé?EZCHZCH3 ' '

5 EXAMPRIsiag 1520 ?ﬁt(ﬁ@@} Moot Geatrb QWMWMMZM@B M)a?f Sy nt hesi s of

Z- H s- BP&-Hs-Bre- ove, agie, t ed
ovelrs_‘ '@f’eééi %L "g{ (%%ﬁ?r "E)e etgi:ﬁmﬁgggm 352 of’?‘faﬁoénlo'dnyanggteﬂg ©

fildoraté i s condensed under reduced ressure To 50 the residse is added a

col d sge utehaI@fYSl - %sldsé/ £0 Iﬂéﬁllz’z(?-lls NHNH2 9.1 g. (0.03 M] in

et hyI -at e irred at 4C for 72 hours and then washed
. (WE}) aquedus dol’'ufion of sodium bicarbonate and water. The
' sol3\5 XIAMIE)Ea rat ed under reduced pressure. The reS|due is 't3turated

'Wlthpe?' ﬁ% %A{E gﬂg&rom eth afe. Yield: 9.5
g. (71g Clﬁ % cﬁ&% t)l';@? ie&%lthé (i‘gﬂer 55

[err] e Bﬁo )synt sBrﬁfrthaineﬂﬂyBlnjdal Yield: 317 [l optical : C 162.42; H,
: 6 849 N:,]D‘&ZS $8c=0.52, in H,0) thin-layer chromatography: Rf;=0.63"

Elemental analysis, for CZ4H2905N5 1/2CH3COOH 6H,0
Calcd. C, 49.58; H, 7.16; N, 11.57
Found C, 49. 63 H 5. 43 N, 11 9 _ .
45 - ' , : - 45~
EXAMPLE 11 ' '
Synthesis of Oct-His-Pro-NHCH,CH,CH,CH,CH;
(a) Synthesis of Z-His-Pro-O'Bu
Z-Pro-O'Bu 10.0 g. (0.033 M) in methanol is hydrogenated over a Pd -catalyst. The - v
50  catalyst is removed by filtration and the filtrate is condensed under reduced pressure. To 50
the residue is added a cold solution of Z-His-N g::repared from Z-His-NHNH, 9.1 g. (0.03
(Va] in ethyl acetate. The mixture is stirred at 4°C for 72 hours and then washed with a 5% .
/V) aqueous solution of sodium bicarbonate and water. The solvent is evaporated under
reduced pressure. The residue is triturated with lpetroleum ether and recrystallized from
%'l acetate. Yield: 9.5 g. (71.4 mole %), melting point: 143-145°C; optical rotatlon S5
[u]p —41.7° (c=0.47, in DMF). _

Elemental analysns, for (‘43H3005N4.:' :
Caled. " C, 62.42; H, 6.83; N, 12.66 | o
60 " Found C, 62.15; H, 6.75; N, 1271 _ _ - .. 60

(b) Syntheszs of Oct-His-Pro-OH o

DCC 2.06 g. (0.01 M) is added to a solution of H-His-Pro-O'Bu prepared from

' Z-His-Pro-O'Bu 4.42 g. (0.01 M) by catalytic hydrogenation, 3-oxo-5-carboxyperhydro-1,4-
65 thiazine 1.61 g. (0.01 M) and HONB 1.79 g (0.01 M) in DMF and the mixture is stirred at 65

55



60 Found C, 62.15; H 6.75; N, 12.71

60 (b) Synthesis of Oct-H s-Pro-OH DCC 2.06 g. (0.01 M is added to a
solution of HH s-Pro-[err] prepared fromZ-Hi s-Pro-[err] 4.42 g. (0.01 M
by catalytic hydrogenation, 3-o0xo0- 5-car'b0xyper hydro-1,4- 65 thiazine 1.61
g. (0.01 M and HO\IB 1.79 g.- (0 01 M |n DMF and the mixture i s stlrred a
65 13 1 579 264 '

13 roomterrperature for 12 hours The urea formed is filtered off and the
filtrate.is eviapor ated in vacuo. The residue is triturated with di et hyl
ether, then d3llected by filtration and dri’83#%bver [err] in vacuo. The 13
dried powder is treated Wwth 25 m.. of trifluoroacetic acid at room

tenperature for éﬁ%ufshﬂletur thefled & Titbred o &ecﬁeﬁﬁeélsgra&a&m is
evapor at ed under’ tSvacudS i e flug fs @Stathted with(li ethé&)S thehl Collested by filtddtdh

di et hyl et her, t m!'ﬂ' R0k ineuc@d ried bow@t m@mateﬁwahaﬁ k. pidfleoreacetidatitiaprobmet s

i . Th B dor h@“ *tee féofar of agid fhrr |
(5. yacuo, The g A e i tgﬂs é*’fi% i s eyt

cm. The cplum |S'medi-he wdelr i shtﬂveﬁ&:ﬂﬁmmirvemhlowfdnhhanaxﬁl tlﬂﬁvﬂ]u&;‘lﬁd

m xture of chl orcﬁhwcdm P sapoif a(sii

C.Ol | ect ed .an %ﬁ%&%{w edwgﬁm“mogf%gff% %&%Eﬂd&e is 10
di ssolved #n ZNIH@%ndbP@e-EdB a4 thieh

Yield: 2.60 g. (Eiﬂols %r)plopuém totaxiohi [od) —6109°a(t:4=014& i evatef n‘-&ydk&;hranra :
t hi n-1 ayer chronaR%ﬁ‘P hy: [err] 15 Elenental analysrs ‘for [err]

15 Cal cd. 4 ound -~ C, 40.28; H, 45
5.09, N, 14.65 OE] °“i§ %%Zszmﬁﬁgfoqgﬁ%gmd;m NHCH2CH2CH2GH2GHB 20
DCC 620 ng. (O. oaaoum; i <C,o008rIH, 6.08; N #4.6565, 6190ct - Hi s- Pro- CH 432 ng.

(0.001 M, 20 ne 0.29 m. (0.0025 M
in DVF and tthf IHDHB% ) f S <? ﬁ?%‘?’? @dﬁ%’f:ﬁ%)ﬁ%@smroﬁ&st "G.o0rMip 20

urea formed is 4ah1§:1hﬁtne0129ne\(am25 &EIDMF ad thie e
residueis tri turlaimdmmm&h Fft)mrsheﬁlgatexs

: w%t qa ’Bletumaf .
purified in t he .'{.“"; g?tm
ﬁb be (%E?;%;&awm @é ehr §pﬁ§ yemlelgrﬁﬁa“#%%

optical rotathgn:
enment aI anal ysis, for [err]

[err] . 25 EM%! L H;§§O 2115)
an yx%% 36 S 5 57 30
ain d% %613%%‘5

N, 14.99; S, 5.72El
30 EXAMPLE 12 Theg are epar ed in the sane manner as
described in.Bganple, 1 yoasi ng f he” Correspondi ng am nes.. 35 - .30
Synt hesi s of . OctEH\MPDEol err 35
Yield 137 ng ; ogf&% m"‘é%he com f&”&d igfthe. ’r“ﬂ‘eME‘%ﬁF)ﬁs d"rs‘Fﬂbﬁd inxample

chr omat ogr aphy: Rt At &anal ogr r'[“err] 40.. Calcd. - C, 47.99; H,
6.44; N, 16.785 SSynfhestslof. Oct-Hts-Pro-NHC - 40 Found C 47.785 -
H 6.43; N, 16.74Yielg13 asomqut@mg{ain% 60t (cF0S31fin watpythip-layerghrpmaggraghy:

opti cal rotatlon R’Pe?? ¢=0. 31, in water); thin-layer chromatography: 45.

[err] Elemental analysis, for C;gH,s04NeS-CH,COOH-H,0:
45 El enment al a4fal Qadds, - f@r ;99”1],6@&? Nd 16.09; 46436 H, 6.81; N, 15.78; S, - 40
6. 02 ound . C47 6.43; 16.74; S, 6.15

: Syntheszs af Oct-Hxs-Pro-NHCH CH CH;
-~ Yield: 90 mg.; optlcal rotation: [a 51 6° (c—O 31,in water), thm-layer chromatography
45. Rfy;=0.65 45

Elemental analys1s, for C 9H 04N S: CH3COOH 2H20
Caled. - C, 47.36; H, 6.81; 15.78; S, 6.02 - .

¢ 50 Found C, 47.29; H 6.13; N 15.49; §, 6.02 ' ' 50

: " Synthesis of Oct-His-Pro-NHCH,CH,CH,ACHj;

i -YleldléOS (;n7g optlcal rotatlon [B[£*—66.4° (c=0.54, in water); thin-layer chromatogra—
E‘.lementlal analysis, for (‘42H3404N68 CH,COOH-2H,0:

55 - Cal C, 50.16; H, 7.36; N, 14.62; S, 5.58 | - 55
Found C, 49.76; H 7.18; N, 15.78; S, 5.66 -



Found C, 47.29; H 6.13; N, 15.49; S, 6.02 50

50 Synthesis of Oct-His-Pro-[err] Yield: 105 ng.; optical rotation:

[err](c=0.54, in water); thin-layer chromatogra- phy: Rf1=0.70 FEl enental

analysis, for [err] 55 Calcd. C, 50.16; H, 7.36; N, 14.62; S, 5.58

.55 Found . C, 49.76; H, 7.18; ‘N,~-15.78; S, 5.66 . 14 .

1 579 264 14 By the same procedure as

above, the follow ng peptides can be produced. Cct-Hi,s-pro-[ern]

.cbl -Hi s-Pro-[err]. CQct-His-Pro- [err@A“r Cbl'-Hi s-Pro-[err] w
Skct-His-Tac-[erf] Qct-Hs-TAc7) 4] Oct-His-Tac-[err] Cct-H.s+Tac-[err]

10 Cb|-HIS Tac-[err] '

o ook e sgﬁgilla i U B oy bR alfed plafad e 1T 18

15 TestCHzlfIbs:EnbbNHC ﬂKlﬂsrel easi ng activity- Usi ng rats a- test was
'pe g%ﬂ th. the nmethod of’ Schally et aI [J. Biol. Chem
tstZ-i‘ ’2) . Anaest hesi a ant agoni sm(anti i - deprsessant

act|V| t@}t—}hs—Tac—NHCHchZC}{zcn_,, 20 55 ny/ kg .of pent obar bi tal sodi um were'

i ntrape@cttlbsré‘ad- QHjOQIb;,m ce (I CR'JCL, male, 4 weeks ol d)- and, when the

rlgjﬁtln i lrgizN ®Upbpear ed, “nanel y after 10 m'nutes, the o_rrpoand ()
TR z ﬁm@@bﬁne for control). were i nt ravenous| y Bdni i st er ed,

and therll-H!BS‘adIMHC (M@ apsed before -a recovery of .the righting reflex

t ook plﬁﬂéﬁfﬁ@ﬁlj@Hﬁ{z@i a4 Life Sci 14, 447-55, (1974)] were neasured.

_ 2515f<3)P acéi%éé 'te@ﬂeglﬂé' ng actlon Using groups of 10 mce (I CI?IJCL mal e, 4

- ,,ce L mouse was placed in an activi ty wheel .and.the

activi@ TSItrekmgng:tzao»tlon of the medication on the nouse was 30 observed.

‘The ¢ Fl?g }’_ﬁ?ﬂ ?@P&?@W@Whﬁ@?ﬂ@@oﬁﬁ&m&mwaﬁebﬂh activity of
th |’ ne ollowngthelntrave us-

adey ni S$5mg/k Mﬁgmﬁt a eﬂ"iomcet(f@{/wt?ﬂie 0 Br evol utions
for t Havm;mld nmﬂam ehsmare taﬁertmatmmg @Efect 35

Usi ng g etht e nucl ei -

dess r Gy s 1 scg?x'a S.53. Srfm Zez"ﬁféb;i%d t*’e“'f%‘r‘?%’l‘fﬁ%”f’?gp?fﬁ *Y¥fie Jgunber of

turns and t he percenta e |nC| dence of head turhing. as caused by 0.25 ng/ kg

- of apd P’ﬁ’elm(' Ctl %m ne recept or stlnu{ ant, ‘under the
o gt %@ﬁ%iﬂqﬁn Sy "z,“wﬂgggﬁsﬁégerm e (1.
WeBE . &ma#ea ulative [ d b)V\ﬁ:S spn¥dnBous WctiVit] b %o before the

admi ningite Mg) dayf 3 irowrp Frilloveing thet mtth@enous administration of compound (I)
was compare w1th the number of revolutlons for the control group. _

(4) _ Dopamine activity-potentiating effect ' L
35 Using groups of 10 male mice (g ICR/JCL) with one of its caudate nuclej ‘destroyed by . 35

suction the effects of com é)ound (I) upon the number of turns and the percentage incidence

of head turning as caused by 0.25 mg/kg of apomorphine (i.p.), i.e. a dopamine-receptor

stimulant, under the influence of premedlcatlon (1822 hours) with 2 mg/kg of reserpme

(i.p.) were examined. ,
40 . Thus, compound (I) was given 30 minutes before the administration of apomorphine and 40

the result was compared with that for the untreated (control) group. This test was

performed to ascertain the potentiating effect of the compound upon the central nervous

system action of dopamine, the principle of the test being the same as that of the

experiment performed by Everett et.al. [Fed. Proc. 23, 198, (1964)] for testing the DOPA .
45 synergistic effect which involved the administration of DL-DOPA. 45 -

The relative effects of compound (I) by the above 4 procedures were expressed i in terms
of the ratios of effect of the same dose of compound (Ig as that of TRH with the effects: of '
TRH being taken as unity. The results are summanzed in the followmg table

50 - "TABLE1 S s0
S - ~ Spontaneous ~ Dopamine- ¢
Effect TSH- Anaesthesia activity- potentiat- -
releasing © antagonism - °  increasing - ing effect .
55 - Compound effect S effect’ - 55
TRH 1 1 ' 1 1
Oct-His-Pip-NH, 0.5 1.57 5 4.00
60 60
Cbl-His-Pro-NH, 060(1)-2 1.25 1.0 16.00

65 Other compounds (I) acaording to this invention can be produced by the same method as 65



P r——

It was corrpared with that for the untreated (control) group. This
mpRacforged to ascertain the potentiati ng effect of the conpound

)d centre?® nervous system action of dopanine, the principle of the
g thes sane as that of the experibdf 2¥erformed by Everett et al 15
oc. 23, 198, (1964)] for testing the DOPA 45 synergistic effect

vol ved t hﬁa %% e fi r%éo?x%g&gm QQP teSted for their phannacéiégléﬁheffdcﬁlb?tthdve

of conpou tﬁa were expressed in terns
atios of e dose of conpound (1) as that of TRH

ef fects ofl. T&mmmsgoftﬂikm dhi ty. The results are summarized ign
owi ng Pable.. 50 H TABLE 1

Ob aneous _ Dopam ne- Effect TSH— N Anaest hesi a

- potentiat- rel easing | a} agoni sm I ncreasi ng
#ct 55 _Conpound - effect ef f ect
p 107 : 10.
. o1 1 CH2 1 1
i S4Pi p-NH2 0.5 - 1.57 | g—X 4.00 60
60 Cbl “iff s- Pro- NH2 0. 01- 1.RgNH=CH=CO=N_ | o 16. 00
0. 02 653 meﬁ corrpounds (1) according to this |nvent|on can be produceclt5
by the sane hod as 15 : CO-NH-A 1 579 264

15 desctibed in th&r@ﬂr@@ohmogemadl@t e:ﬁ-alﬁilﬁalk&ﬁ'ﬁlﬁﬂ hyiroxly4IRyl for PllRkYYER & 0gi cal
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