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(1972)]. The pOesentth!Fn ae giih - O T 10
s e kL .
[err] is hiis, ta%ib serJo 6gll allerfic PRéss [NL&T hidd {.@fdod (GOOH

where b is 1 2, .3 d'lChdmxst[rjearrd] Biblogyt of lppprJes,LPrpqegalms of thejrd Aymbrigar BeptifH2 or

-OR where R |§5[err]Sm kﬁ% fleﬁbﬁwjmﬁq égf'@eg;é lm;iarm@g_ TjATheTky | 15

such that (;I) Wnen oRGG ’fB?rCP\ the
tripeptide,: and (ii 75 495481Cﬂzésht szsmd(lgqpro,adw nmoxaﬂ(wm,armcmur
together in the tri 17d"ec, 25081 whﬁB@)theldabbw\mr ﬂuh@nsonr: le@ esuawiaﬁ aci ds
10 are as defided i ri“c me@gscgaf f; ! ?ﬁcargg‘gﬁg,{&ggi 5"' ﬁr“’g’qF a or 10
or a mxtur'e thereofa; m% re-a d here| n as
2 . - The present mvention ovﬂdijs tePtides having the formula
2 . M]""M)“'M;—E
"'(1) o
25 and acid salts thereof in which M, is H- k:c, H-kpc or H- fca, M2 is his, 25
. hisIN*"—(C,_; alkyl)] or h1s[’~l""'——(CH,),,—-COOH] where bis 1,2,30r4, M;isL- =~
pip, L-pro or L-tca, and E is —NH, or —OR where RisCy_y alkyl including sub-
stituted alkyl and cycloalkyl, such Lhat (i) when E is —NH,, pca and L-pro do not

occur together in the tripeptide, and (ii) when E is —OR, his and L-pro do not
.30 occur together in the tripeptide, and where the abbreviations for the amino acids 9
; are as defined in the specification and their configurations are DL or L or a v
4 mixture thereof, :
The amino acids are abbreviated herein as follows:
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Anmi no Aci ds _ o : Abbrevi ati on @
hi st i di ne : : . " his '
pyrogl ut am ¢ aci d’ ) ' . pca proline
pro-5.i : 2-ketojmdazolidine-5- carboxylrc '
kic §i® : J.L&m 2
k )C thrazol i di ned- cardagixyhtigs aci d ' . AbbreliGdébn

- pi perl di necar boxy+t+e—aetd }

pr efi xiL-, or - is hxs??d to designate an individual anino acid 1@ _
'ster‘teonsorrer or stere&or somer nixtures, respectively. Were no préfix is
us sk Ehe 10 ani no Pofoglutanmid aceles both the L-stereoi somer and DL-pgh Xt ures.
Thus, ¢ g. pca includes, L-pca and DL-pca m xtures, including racem' C
mxtur?si. In general P& preferred tripeptides of Formula | are PWose in

‘which ferr], [egr] arzq(e[&ﬁﬁ]lzogglhe ﬁ@é{.gogyﬁ@acgd configuration. 15 kic I n
addrtr@ntothe am no aci d abbrevi ati ons, followngrsalrst of other 15 *
“abbrevilations used h@érkstopipefiding-6-0ERBYS) acid : kpc

ABBREVI: ATI ON benzyl 0 Z

2 4- dl m t r ophenyl y W&Z%EPRQX carboxylic acid - | DNP 20tca

d| cycl ohexyl car bodi i rﬁ-Zimpendmccarboxyhc acid . DCCl  L-pip

20 di "._thylformamde . _ DMVF .

L- hydr XybenZOt riazol e The rcﬁx L-, or DL- is used to designate an ind o amino acid

tert. o ut yI oxyc%r bonysltereoxsorrger, or stereo1somcr mixtures, resp:cttgvelye W"e;e w% is rlzged t(::}lxe 10
triflugroaceti c%aci d amino acid includes both the L-stereoisomer and DL- m1x’nﬂ:p s, e.g. pca -
resi ns4 . includes L-pca and DL-pca mixtures, including racemic mlxtures In general, the

25 aZI ge ez:eferred tripeptides of Formula I are those in which M,, M, and My3!i Tiges the '
~presentl tripeptjdes 1o e r t S,
wher e 1 e;r m nal icjroup dEbicRia é?:%‘gﬁ% algﬂ{ngl\ﬂ—& %P%xaﬂ ltlas’ emtag'irﬁg%\%hlgfgﬁ%gle 15
term n{f’-lr group E'is -OR where Ris a [err] alkyl group, includin

unsubsfi t uted 30 FYLL WORD@E: substituted al'kyls and Ii né§3Rﬂﬂgfhﬂﬂ%d

and cyél ic alkyls. EXanples of 30 suitable preferred R groUps are t-butyl,
n- decyh ,’ cycl ohexyl , benfitsrydartongt 2, 4- di net hyl -n-heptyl; unsubsgituted

al kyl “grpups, especially methyl, are preferred.- One group of preferred
tripepgi des conpri ses?4 %‘B%PIFP&% ng the Formula | in which M isPRPc or kpc.

Exanpl gs: of thege trigfgRichdsRaBbGimide : H kpc-hi's-L-pro-peer ] 20

]

35 H-k‘cihrs L- tca [err] HKkic-his[[err]--[err] alkyl)]-L-pro--[err]

H- ki c-;._rs([err] [ er r |dimahgifgrmemide o- [ err] H-DL-kpc- his-tca- NH2 4OMF
H L-ki§-his-L-pro- [ery

40 H-L*'kpc hi s[[err] a+ydr?x?"i°nfomarzgl°[ err] H-L-kpc-his - HBT -
([err]s-Terr])-L-pro- t[er&.Fh’u}yloxyca’Bbonyl BOC
1,473,4% 80 '3

"H DL- kr._-'c L-his-L-tca- ‘f‘gP?’f’acﬁﬁ“ﬁf‘q(pc DL- hi s- L- pi p- O cycl ohexyl ahd* .

DL hi s-ie pi p-refiy r] Especially preferred tripeptides ar® those in 25
N irn the Fornula | is a 5 six-menbered heterocyclic ring containing
‘dci d residue, pa&fdf'l cularly HL- 5 kpc-L-his-L-pro-NH2, i ch has the.

| Anot her group ofeRi&ERifGhlLd die ga@seavocgmar bs (0P SiBpdRAY e
ul-d 1 in which [ edniifies| Whdr€ Rrbinallgrgip(E in h £8 -ONH, andthe pstert,avhiedhe
tri pepti des are: terminal group E is —OR, where R is a C,_,, alkyl group, including unsubstituted
A B 0 as well as substituted alkyls and linear, branched and cyclic alkyls, Examples of 30
suitable preferred R groups are z-butyl, n-decyl, cyclohexyl, n-nonyl and 2.4-
dimethyl-n-heptyl; unsubstituted alkyl groups, especially methyl, are preferred
One group of preferred tripeptides comprises those having the Formula I in
which M, is kic or kpc. Examples of these tripeptides are:

35 . H-kpc-his-L-pro—NH, : o : : a5
R H-kpc-his-L-tca—OCH, o :
A H-kic-his[N*"—(C, dlkyr)]-L-pro-—OCwH,,
o H- hc-hxs(N””‘-—-CH ~COOH)-L-pro—0OC,,H,,
i H-DL-kpe-his-tca—NH, .
40 H-L—krc-hxs-L-?ro——NH " 40
H-L-kpc-his{N**—(C,_ alkyD)]-L-pro—OC(CH,), : _
H-L-kpc-his (N"”‘»-CH,COOH)-L-pro-—OC(CH,),
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10 ° * Hopca-his[[err]-[err] alkyl)]-L-tca- [err] _ @
‘10 H pca- hrs[[err]---[err] COOH] - L-tca- NH2 H- ki c-hi s- prp--[err]

H-kpc- L- hi 5- L- pi pt - NH2 H-ki c- DL- hi s-L-tca-[err] 15

H DL- pca-hi s;L-tca-[err] -and : : :

15 H kpgcsr hi s-L-pip-[err] Especially pref e’r’i7é(§8Qr|pept|des are ' - 3

_Hpca-his-tca-E and H - Bl k- p- dpartrcularly(l)
@ H-/L pca- L-hi s-L-tca- E%Q}Z?h‘ %.%qg@c%;ﬂmhsgﬁ-aaup E, whi ch have the

“fornul ae: 20 H-L- kxc DL hls-L-pxp~—0 oH s [err]

i 20_respectively.. An r ‘"I preferred (g £9 (}ﬂ%e g%se '
. haykng For il i 1 ré gﬁ Eﬁ&ﬁ g‘gﬁ %/_@ itute
% i ndrl cat es Subazli tu'?il;@m mgu,[ﬁe‘m srumrd N |lnue’ la tion, gl
sillustrated in t'he follow ng 25 f or mul a: _
25 [err] The substituting groups are [err] |, and -[err]COO-l, where b is
*1, 2, 3%r;4. Methyl, t-butyl, cycl ohexyl ér_b,pxymet hyl  are preferred
i2i p

c substituti ng groups. .Exanpl es of prefefregd t1des having, as [err],
[err]-subs.ituted-hrs are: 30 0 "ﬁ—é*f S :
! Hpca-his(ferr])-L-tca-0O 2-ethyl-n- héxyl . :

o OH-DL-kp--DL hrs([err]) Ltca err]

DL-kic-Lihis[([err r.gr_au gefl tripeptides comprises those having Formula Iin
H L- p‘C a-L-his[[err]? ]o)a] %& xF plFsi of these preferred tripeptides are:
> ddikpe-hi s(ferng-n-[errh) A-hi@lw“{—@m.r,]an?y@]-z; -tca—NH, o T

:dthe - ki clODL: hi s([err]-c €p|ca>hne FCH),eCO@H - -tandNH, |
53R H ki c- h{S[(E[e”d L{hlfv%(—o%}b ent‘%/l 4

vekhd73, 480 | -l-krc-DL-h:sLtca——OC 4 The preferred tripeptides
of the ?r oup ase exenphrﬁu.@iﬁn;y[..tchuoc;}{jgraa(i[err]) L-pro-[err] 15
ofiehca- hiss(| err]) L- t caHtkperhis{lepip-NH, H- pca hrs([err])-L-pi p-[err]
and

rins( [ er 1] L pro- [ exsd SR BRI D0k %ra&%é’ml B

~Foernul a | gorrprrseshidaolsefamluhrch [err IS kpc an [err] is E ca or
L-pi p. Exagples of these tripeptides are:. H-kpc-his- L tca [err] 10

“H-kpc- hrs[gerr] COOH]| - L-tca-[ er 10

H kpc-L-his([err]- cyclohexyl) L "NH2 H-kpc DL- hrs L-tca- ,,rc]:: ' |
H L- kpc ihi 98L- prp--[ﬁ !0apdfféf &9 '
H DL- kp%&)hrrs[[err] [ efo “pf 1% Iopenty'l"i 15 Q%ry 20 E
preferred peptides of this group are~L-kpc-L-his-L-p#p-E which 15 has the

~fornul a: Afot her preferred enbodi nent .of ‘this i nventr on conpri ses
tripeptides having tesgcfiaiyrul a 20 -
H- pca- hi s( er r]-R ) : L-Angshergr Jh_.f prc:ferr:d tnpeg;;‘z'i“ess c?;ﬁg:;ses th:):: hsas;mbgs ti‘g{;ﬂ:la I
20 uhere K 1 -[erfi SEeb Bk r’,‘sﬁsé“‘iﬁt&’@%a“f g R s
-[err]--COBH. 2Exanp oeﬁuref these tr| pepti des are
. Hpca- hb§[[err])COO-|] L-pro--[err] Hpca-DL-his([err]-[err])-L-pro-[err] 25

H-DL pca-Lihis[[err] COOH| -L-pro-[err] and 25
. <Substiluted o

s»-tlﬁe :
re the ’ : S on f° 0
ituted ] oo C a—ﬂ-—}———c"—
Nes of 30 + '
d 24-
rred. _ ' The substrtutmg groups are C,—C, alkyl and ——-(CH;),,COOH where b isl,2,
jalin : 3 or 4. Methyl, r-butyl, cyclohexyl and carboxymethyl are preferred substrtutmg

- - groups. Examples of preferred tripeptides having, as M,, N* "'-substltuted his are:

5 |30 H-pca.m«fN"m_c, L)-Ltca- O-2-ethyl-n-hexyl ' 30
H-DL-kpc-DL-his ——C,H,)-L-tca—NH,

H-DL-kic-L-his{N "“——(CH,).gCOOH]-I -pro——OC,‘,Hzl
_ H-L-pca-L-hisIN*"—CH(CH,),}-L-pro—NH,
- H-kpc-his(N*®.n—C,H,)-L-pip—NH, ‘ . o .
40 35 H-L-kic-DL- hrs(N"‘“-cyclohexy!)-L tca—-—OCH(CH,), and 35
H-k:c-hrslN“"‘—-(CH,),—-—COOH] L-pip-O- cy\.lopentyl :




? » N . . . . .
H-DL-pca-DL-his([err] COOH)-pro-[err] A-preferred tripeptide of Formula Il - @
is HL:ipca-L-his([err]-[err])-L- pro-NH2- Another enbodi nent of this '

i nvention conprises tripeptides having the 30 f or mul a:
30 Hpca-his({err]-[err])-L-pro-OR where [err] is [err] alkyl, e.g. -[err],
cycl-ohexyl or- [ 1..and where h and¥ R4k e as defi ned above for 4

formul'a I . Preferably [eryy dr'sferre{det'rrrjlptﬁ‘gs of[tl_ié pcﬁ?ng T f?ﬂ? :S of

Lupeptrdes of fornmula Il are: -pro-[err]
" H-pca-his([err])-L- pro--[férkpqh 'b-aChr)s’[r[ .L-pro- O cycl ohexy] .
H pca-his{[err]- “é£ ‘T—%F@? ___érd COOH) - L-pro-[err] and 40
- HADEL- p¢a- DL- hi S([se”]--[ *m‘*ﬂ“ cl JH) -pxp-—\H,
40"andipreferred tripepti Etafr-ms(Nﬂ‘t-»pcraquﬂa -5 ToR: (4 r;ﬁ L-pro-[err]. and

N

- HL- pc-L his([err])- Lpro J
Ano hcr group of preferred tripept #l rises those in
1,473,480 whic pc.and M; is L-tca or ng xam ‘gxe r:f:;(‘i'}rnpt ﬁ
, tr| pepﬁr des descri bed, sa ts of these tri pepti des ar aI YoRe-1 Eﬁ H&nt of

t he present [ nVe{"btr on. THékec—lsaLrt&-—MﬂﬁJ ude pharmaceutical ly accept abl e

salts <§)‘ i norganic aci ds,H-EpghisINET—( ZB NHerr], and of organic 10
“acids; je. g. cycl ohexyl car&) %Eﬁ {fm 'c J_O )c ’ip_l id, oxalic acid, fumaric
acid, di trr c acid, malic RLikge-DASIGOL 1 Hl, amcetic acid, lactic acid and
fatty acr ds, 5 e.g. .ol erféPLp@ninsB\I"aﬁdD}ﬁEHmW_r-mp -QedydspenBy. phar maceutical l'y
acceptgble is megnt -that ts ar e subst t oxi ¢ .and_hay. '
phar nagol ogi cal gggtr Vi oy [ﬁacrﬂifgc ua,flxrgfefeé’fe t"ﬁ%“‘@? f?f;bﬁtgf"d' e‘lﬂ'épct'ﬂ‘ﬁé‘p‘?‘? Ee‘gmf)lf 15
the prgsent invention can be prepared using-various 10 processes and
t echni'ques. The preparation invol ves coupling ofsappropriate anino 10 acid

corrpon nts via the peptide linkage, [err] For xa le, the tripeptides of
the prs sem i nventi on may be prepared mrpl “kerr]- and [err] together
t hr ough peptr de linkages to form [err c_,,_.c__ bsequently converting

R R e e
- first rareparrng -pca-L-his-[ &]Emandthen coupling it with [err]--E In
thi's pgocedure, {%rr] andH[Pe"rhl}( -11'By)*lhm>e-Nﬁaen ori gi nal I y--prepared with 20

am no- 426 r ot ect j,fig. & ecessary f DY S 0Ups
bef orejcoupl i ngpcan 2J R g{qyp_s(cgr[ blgboﬁl'il;ﬁ}f?{,gp @esyées HD pﬂ)ereé‘c?fig‘% P

t he Iat}ter to [err]-E. ,2‘,'_ 157 Al t atively, [err] [err]

group '_jan\/B Ewll be rem)ved durrn t he couplrng of [err] Eto[err] or to
[err] .and the group on ‘5[ & rm coupling of [err] or

of [erF -E to [ezy]. V\herle,far[ec [Nﬂfe é‘d%‘ gnd coupling .
i nvol vgs:reaction betweenHmﬁﬁDL h1s(N"MH[¢@O &U Nag *a car boxyl group of 25

'.f__'nt amno aci d conpone eneral practice in controlling

Bl RS el AP o oo Tbis-Lipee-L ORIt 0EPR
nts, the functiOnaknddieeWntbolitRht 8f hid Mvedidh RS Hseb erée%ﬁ csplgﬁﬂrké the

pepti de bond forsmt i onforthutimor t ant  functional requirements o ki'ng 30

'__5{ re that (1) they hou[él not ver af-fect the coupling reaction
) ~ they sho Bcab c@onv&?ﬁe‘ﬁf’l g”ﬁyem)vabl e as required during
A 30wmeaae a}--0Julkyl, e.g. —C,H,, cyclohexyl or —C(CH,),, or —(CH,),COOH
and where b and R are as defined above for formula I. Preferably R? is —CHj or
_ ——CH,—COOH Examples of tripeptides of formula H are:

8 35 H-pca-his(N*"—C,H,)-L-pro—OC,,H,, S . 35
H-pca-his(N*™—CH,,)-L-pro—OCH, ' . '
3 . H- pca—hrs[N“‘“—C‘Hr( H?),-L- ro-O-cyclo‘lexyl

A H-pca- hrs[N""‘—(CH,).,-—COOH]-L -pro—OC,H,;, :

H-pca-his(N*"_—CH -—COOH)-L-pro—-OC(CH,), and

1! 40 H-DL-pca-DL-his(N*=—C,H ,)-L-pro-——OQH.. 40

and p.cfcrrcd tripeptides are

" H-L-pca-L-his(N*"—CH,)-L-pro—OCH,

and - . . . .
H-L-pca-L-his(N*—CH,COOH)-L-pro—OCH,.
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Vari ous types of blockrng or protecting groups are avarlable -and may be
used. Suitable am no-protecting groups include acyl type groups having the

formulae [err] 35° where [err] is alkyl, aryl, aralkyl, alkaryl, or
substituted al’kyl or aryl; urethane type 35 groups having the for rrul a
where Rb: |s a hydrocarbon group, e.g. al kyI |, aI karyl-,

rai—lel-—-s-ubst ituted alkyl or aryl,  or aryll =G .
vtrhere [err] is an aryl gl’aﬂﬂﬁﬂonEbtﬂ@tnpepftdcsH&Sﬁdcﬁ“ﬁaﬂdohydémbmﬁla@ra&tiﬂnor an
al kyl am no or heter oeryhrldrrce upe present nm@u% Tlezsemlat inglede vharplaeasiticdlly t he

. I l 2P0, and of
acyl type gr: OUDS ar egﬁ%ﬂtg?md;ﬁ c(p%ﬁ)‘iy lea lrc a rd ta tgﬁl)?ri%%%;‘g acid, f&rr;mnc
t r 4 uor oacet ylg pht Xtic a ‘iﬁﬁ ascoPETZEd) @odtlc 120 ViheticOreid and fatty acids, 5
ni t rophen03<yacet yl , egniisic,opherydndy afnﬁﬁcyhm&ntﬂy thhemzcy;hp&ntp apfeptayle.is meanpl es

of al kyl and aryl bl @ekﬂ"n altgragel stanteaht nppmmnmrwwarrb@nbgllcal activity like

"iﬁéﬂ kyl si 1yl , benzyfhat ot tr,;;"*" oegr?gp vq' Bh orqOPaftepcygmgrr@d &s.rrttsgsrtm

ful aryli: deP@ groy,psesgersgn& priate amino 10
o]

2- hydr oxy- 5-ichl or obe#add bomimnents Mo sie pr.saaﬂulmtmgethe am no oc ing groups are
t hose of d‘pe ur et hane type having the forrru? L}_ierr] 50 . when [err] is
as define above Exanpl es of 't he especi al | eful urethane-type - 50

6 : 1, 4730480,

6 protectlng groups are those in which err] S benzyl. substltuted benzyl ,

e.g. p- rrethoxybenzyl fipep nzyl R
EAREcR2- Ni t{0- %rpzy',a Eq‘te tﬁ coﬁ ‘°g%%§§ %@%ﬁﬁﬁé‘?‘ °«’-3‘ﬁfy PRI s

substitutedicycl oal kyl retugnatma 6/54@ d %Emayde thﬁwoﬁﬁed(ydanﬁ&derto
i sobut yl cycl opentyl , peedearevity Mz——Eﬁ K@mimL R dEltih -aﬁtcnmband)da&teréw
groups e.g. a-propyl 4 PERESEE Lt‘”“ ,Ei qt‘w feert A Q‘ﬁa‘;
addition to: thg bl oc g,ro mgé’ dpgﬁk &an 20
al so be protect ed by takelptace. df mat tsahe, cq:seatm demhctnhgegramo umlvg ﬂlrzze removed

suf ficientl y basic. é)éﬂ"tsd “’&'@lO@ ’\éo‘r‘r‘ﬂidﬁent
1
is generally effect eEF gg IU?XL chnrgrat i on
es@idngsal t for matzs on. ng XaV arlS& E tnh;pef (ﬁﬂ'&t@ﬁt nhms: ts "ﬂs ers gz
such as rret et hygqnetal priacticg lin cmtjold&: ddxracrt gttesdoeplmgsuo Inrcars:t brem '

phenyl - l{aenzhydryi ”§1¥b’sd’ gl gf%‘ﬁﬂ‘héh € Py inte
gy Ve

esters rru hias penta t;{&” 3)&“ ”m (2)
-edpdisazi des that;o are thaef $hodlgC 8 yémepﬂptrembvabg: QE onepﬁrear Gurlﬂgn tige peptae,
sub- 15 srtut ed. Exarsp ¢ret$0nof such hydr azi des, are benzl O?a)é hydrazr de,
tert-butyl oxy- carbo og ﬂ%‘%rﬁytﬂ“[‘ 9§ SfaURS P AV %Iaﬂgrgr“
Protection pf t he ca?%g‘nggm]? %%eﬁt@ nnc %r‘i‘c)ﬁnxpdegm?s Vi f?oermﬁgﬁer al
use sincesthe amide group is drffrctult to'renove without disrupting the

peptide bon{ 20 itself. However as _here, ptide end goup
odfpy;.be an apide, this 20 neans %F‘V\%’j}‘ﬁ%% Rp‘ﬁt’"e&é%Sh I;c"ﬁ'b

advant ageous! y ssised. whéte RA@& a185 @y ardB IR A SuBSLRR amﬂr&%yluramtefpkl ng a5
vigr theps, thege groupss@lsschahiag thevlhenula s known as an activating effect. Thi s>

activati @8 refers to enharicenent of -t he @upling reactivity. The ext ent of
the activatfjon is dependent -on.the 25 darti'cul ar gster cherrical @ . :
configurati pn, the general rule bei Rg-Pr&—ardRvatrem is 25 deternined by

%‘%extent L0 -whi ch (& RE RlaGGldoBbdl gm UEkaﬁc?r bhe aﬁcarybqeswyt §u¥QfbE PR IOT ©
epti bl ej t o nucl eopiyl, iof agiidlene khavi Raﬁtdnva'ﬂjillgiﬂ@pe&t er

groups are p-nf{ r ophabstituted hydregartionrenmip Sﬁslwclm groudy | 1 Per - 40
| uor ophéhyl , cyanorfﬁﬁﬁa P ohit %@)}ng‘?"@ﬁﬁﬁm '?’P f i@“’ﬁo@‘ﬁ’ ‘béenzer%s”m&'ﬁ“ﬁ'
4- et hyl t hi D' 30 nitrB xya SIRiGspHeH l Ian &sg mAQl®, and
t hi oest ers, gs p- akil raod atyehbyhnmgmppspamm 3 ﬂh)}fj ltehm, lﬂtlldylﬂberbyﬁztvlgl 0.

1 n 5
Coupl i ng oft t h& ami nltfl nz} dm- Y L8 ;:? chlorobe&’ﬂ@%}é} C’PMOLW atraepplifie 45

Most useful of the amino blocking groups are:those of the urethane type
having ihe formula

0
i
b OC,

50 when R is as defined above. Examples of the especially useful urethane-type 50
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‘reaétionﬁ.:AnDng reactions are included: (a) direct condensation -of
N~b|ocked am no acid-conponent mﬁth carboxyl'35 bl ocked ami no acid

' conponenf ' - 35 (b)
conversiagn of- [err]-btocked anino acid conponent to the azide followed by
reacti oniwi th a car®oxyl bl ocked an1no aci d cogmugent, (c) reaction of

[err]-bl @cked ant no acid_ halide or xed anhydri e vmtn carboxyl 0] OCKeu

awi no aciid: conponent, 4 "{t"‘f:“igm‘"? P apar} B
"~ active edter, with car bgﬁyt b mykéﬁﬁ‘béﬁéﬁémi 2 a@léI g ur p s@&tteddm ‘im-f
. [err]-bldcked am no aci eetigirportert, vmﬁhc}ﬁxacabm l l*oédoad}i aycidpent | armnty;
cagponent using a toupl Pﬁg';%% "“eﬁé’i’ﬁﬂﬂ%ﬂ@m“ﬂbmoﬂm@Eibff°§>wmlar -pesrts {-srndar qfﬂltxlls
a hydroxybenzotriazol e, h kdind @1 L1y$ EQXY, ¢
‘triphenyp hOSphI te pl usamai&aa@étedwmmﬁ@ ﬁ%ﬁ%@féﬁ% tﬁ;fﬁmﬁ?ﬁﬁ% _
di pyri dyE-2, 2" disul fide tisrev i ?gier-fwag"eme anﬂ'rtwezemau b@mgt ig ,_@ae:tailpef&crcd
‘especi al Hy: usef ul 1&r e theeéég %‘&f@gf i gtb)”" 18 L
carbodi i #i de. Various PeRPPLA de!ﬁ "” * E n@bﬁ,ﬁ%ﬁﬁ&@t{ ted

pr esent [:eptldes 50 &zm/hmamﬁrsuemm swai @ﬁpa%&auﬂigl,, 1@@4;;9 1320

of indivijdual am no aci E%Fﬁg{ b f| rst a d| pept I de internedi ate and -

w-__..

then theifinal trffbeptl 4 y $§f"é‘ sre i general, sub-

conponent| reacting at i mefé‘;%? a@,@hq" %;‘ ;% éi“é ’éﬁe - Jfrepptglony-

al pha amjno group Whl I e t hEroteotiposiain cmMgﬁgmg iﬁtf’m-*t,& @Iqﬁhﬁ: 8.6 NGe SineddPuskS

general |y protect F’ FE@?W{ icuib i rempey \@,mh fcdigruptizo terpeptidestnnlas

a secondgry funct naI Sweve W ﬁé‘i@ﬁ% ?ﬁ?%ﬂ?ﬁ% thizt
il Bloteali

may al so; be protected. Theidhe b am kit Tadl b\fb@aﬁesé 55
sequence The sequence mwwkmma :a_t;t foei: “Hﬁez&edmbg;rﬂaqm%‘g%ﬁ»m

used to grepare the est r‘?%‘eg)% ﬁ’é‘é““"g 3}“ erane % t“‘r%#ﬁm Hﬁsr’g;:éemmx

prot ectiggi group. COUpE@ﬁ m!{;ﬁ{i gﬁc pm:c%eixr;i'rgroup
60 (-Y) b) L- pca- L- hi s- Hnetionmdre maepkzblblt&nuc!m hilic attack, Exam ies of carhexyl actwatmg

1,473, 48@ ; - ester groups sre p-nitrophenyl, igitragceyl Bocvidimiy g-.h-. :

- [ efr! - epyl m pheRyiN2, i emethyithio-
;ct ic\a/la'E ?agi]grdup steps&%@l Sl o A Q['m(g%iéﬁg %%fggg%gﬁ%&% 5?%&%&35%%

i s not sHown:t.o. be:prot ecté@hpﬁ gb[ .eam:ma@rﬁ Qbkﬁponicﬁts REeY b Redoimplided 8¢ vhdious
desired. 3l n. that :Case,. éFﬁ P@Wv de required to renove 5
the prot éCII ng grup- tob NFW‘?“@’E’@&” 4 pemponent with carboxyl

5 The re_ ciion sefuence s nlv&stb air:b@akﬁmé 2did Endonint i St hh&@ﬁoﬁe%éd‘s?
and not -jeant to be |.inteaey wxiﬁmearbd bbi mfmm idadripegent,nvol ve coupl

[err] aminp acid with [gr {%?F" oisiso helide qronqsmawdmsmmﬁ:
[err] [efir] (or Qg dip @ﬁ

acid to rpduce the 10 ammoa ,SI re
where [efir] is to .be an ltnetochﬂ_bihﬁedtdm‘t nqubepmpet&n boxyl

prepar edqffom t he. corre %pl%ﬁg Z&:\;%L
_ | de OF  ag¢ OMPOLidein ,dc, mﬂ;ﬁk@ﬁ hos &gﬁ; I'un or

al kyl io
e, HL- pcadxhyrhiyl;ﬁld -his-L err

4. For -'e
reacted dwth 15 YOp? gﬁpegﬁlkyd.mfgl m the azide metkod (b} and method

H L- pca-.-. is([err])-L- ?f? 8?&%2
respectiyely. Anogder sahei®en
a resin §airix on ‘w i chprepase fispeidipeptide inte inte mid| efblhelmaal tdipdpsidachene may
i nvol ve 4 sol ubl e resin  Imcarrying out the coupling steps, the component reactmg at its carboxyl
- . group is generally protected at its alpha amino group while the component
: react,mg at its alpha amino group is generally protected at its car boxyl group.
55 Where the component also has a secondary functional group, e.g. the imidazole
-, .. group in histidine, it may also be protected. The followu:ig equations illustrate such
' a stepwise scquence. The sequence shows an amide preparation-analogous
- sequence is used to px’epare thc ester tripeptides. Y, in the equa.wn., isa carcor.v!
: protectmg group . _

":Ee

- , (coup!e) '
- 60 (a) Lpea + LohigmYm i L pca-L-h:s-—Y

[IRUPIE S FFEE RO R (L e o B R b i

DRI PURURPF-Y ST W

=Y
| (b) L-pca-L-his—Y —mi L.pc&oL-his

ﬁn‘"&&%&p&cﬁex&t&&g‘m&m? r{,ﬁr hiodllh zyno

pasChehent P U QIULLGL B bk ponel )

10

£

25

35

45
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system or ah insoluble system The insoluble resin syst emis preferred and
is con- ventionally referred to as 'solid phase (or Merrifield) synthesis.
The insoluble resin 20 is generally one that has sites at which carboxyl
groups can be. found. An exanple of such a resin iis-one comonly referred to
as Merrifield resin. One formof this restA’i480a copol yner of styrene.and
anenrvmr ch 1's chloronethylated 't i de carboxyl reactive
ﬁ.%es The peptide is P.yl lLIpc!kl@ u@ne Laemnﬁ;em;ﬂ bédBhidE-tca—NHYNti | the.
Ikilegi red tripeptide is fornmed. The tripeptide is then freed. fromthe resrn
:m@ByiThus, a tripepti dBYjinst @bmar#e@ww%méwp% anft (e} mg 20 ht FOssP &g
miRabar ed by couplt ndeiSiibApLRd " HEAGE TRRIATAD VL ,c;q%a ke
ioh@id] 1S a resin su m |gng1p3gb pea,-ﬂ 1ig
ty gaichboxyl i ¢ acid of [erThe eadioneeqy] ncarsblo‘»"enﬂ]eeaméwas(ati@f(c)n@éiu b\rﬂea’ltioﬂt
ﬁffpmﬂjuce [err]- [err]“wa[l ?P lggﬂﬁ tfb"y“‘ Tgig °“§':1t5": 3 aml Igﬁd]
acid o fen eﬁﬂM, My

st [e*or] (where *f 2 {nt ﬁ@-@ nht 1dtoproducethe :
it ﬁéJ] trans e&terl dgsuregpr réﬁNH wr\mﬁ} ere err al kyI 1}0.
sayhzoduce [eri] and [err] ntl*Hcaas gpetedds in eeﬁi e ggi ayb“

. }1 g
Eﬂg&%l onal | y repl aci ng‘tﬂ%@d_fo%tff ﬁﬁ& _,;, rr:er zsl ?ﬁ

Venielt |y couple NH, rsart‘eat.tcd w:th

uty g"k Ce, h‘: !

sr@spr oduce ferr]. Thnlspc @(ef ; Qﬁil 6 WPJ’F"‘ reaction e%’a%m
?gﬁﬁenceyset out belc?t\%hs ﬁg%; éﬂgﬁﬁm .n?% ifmgﬁ;iéégfé;%% GesieESI N

X an®® X; represg en@ﬂi‘ litﬁSlubl sin system is preferred daki Js c¥h~ pi p +

(¥

ant no- bl ocki ngs grourlT-GEq ceH» -»M»E- r@(w*mmmo@s)-a@mmw o 5

app kg ] ---> X—i; pi p a!cm hlly(refe oii&lphﬁcﬁe errifi fct)-syatbcsxsl—ml_u.t orgqry 0 .
h.t'(tmtjpl e) (iki) X - egcmlix_p et 1t es at c3 y{ fﬁ ws out é‘pgxg?lxx )

a resin ig on c xgy f e res q. iy
rg&é&% L hitsL- pi p a mer ﬁg ﬁi’ ﬁi “eri c‘ﬁ)xs bifyldted to
: ﬂy his-# pitp- [err pmwde dgr&o': lﬁs EE® bt :d ﬁrm !’ mxa astinep (or

shatiggs) in the gequenmél ui‘ndaiw@mpﬁmderwrf mﬁﬁefher:ﬂ?gpﬁ Gfé’iéfﬂrfbﬂﬁﬁ f’& *M@‘%?SI n 2%

vloperDependi ng on the reé‘@ﬁ' YL SEF LY PEnt M, e an
ﬁ%&ﬁgﬂ esier for am deg gﬂ gﬁ%’%ﬁ&d ot m&faaabﬁylfc Iaadagg;?i ﬂtt:glﬁl dadyee a

e ter aI. group if ddfimcdabove td |psoduca péptMde @ arcolyding oy eentsd lertkasﬂne

b 1E p.may,
%? Hesi rgsj rbe 50 Sdﬁ?%:?_ @nggbcﬂroph&mhy ﬁBi%Qattlgd @UMRA\WWSt

«we@By eni ent met hod for:-Ns{;rialt!&i m@dndwemxslcpeapmpmb'Cbunicﬂhmﬁé%rh‘iz ewre Kip g byﬁ
transesterif ylﬁﬁg Wi tém Q&*‘P BE8TaR 4 Broduce X—Nhv e §or Which 1%debingleshdl i 53

¥t ester is obtai n¥ e i@L::&E&@d n2hEfeatfBN REutibR Fdlinte 6QBYRIIRM T 0

varions responeil n¥ est eMroM: deWl Mon al's p% ’Eﬁd s"b rﬁ e wher¥®
freed 5@ tripe B Vé& ;é}% gw&i‘w |

bréclﬂ?d am dgy If 35 desnnrt SREP i2REd toddScribeahs tesiiand X &d Makmesent amino
8 btockms gmups - 1, 473, 480 ) -
zb’flrJerJtldée Emer H- L- Kiyoxe-pip £ 6.~ Pip=s Karpip-®@ ROH - --> 0
‘; ,%Hgchhlr -pip O?TrlpeptldeAmdeS - H—LkchhlstlpO?-"
+
pl

i
--49 H L-kic-L-hi err1: ot shown in the above = -
reaction eqlrrat lon. the iﬁ’h@&%ﬁé In t !E'Q‘chq%nﬁd the histidine imdazole -

" P?ﬂjp can be bl ocked during the reaction (eduplpsi red, with the bl ocking

-pfli@UPS bei ng renoved at GArX'Aphis o B-F-aipe Cporrt—* ﬁ“%%@@t@de preparation. 10.

1cidetd | - suspst i t ut ed- hi s- -containing tri pqp_x.ples can al so be prepar ed using

b &'yl d phase§ 10 7 () X'Lohis-L-pip- ® —— H-L-his-L-pip- ©
§ L
r;;;ggnt . i v)- H-L-ku: + H-L-hls-L-plp- ® —> H-L-krc-L-hxs—L-ptp- ®
idazole 55 ' 4 'I‘he next step (or steps) in the scquence involves frecmg the tripeptide from 45
f{’ such the resin ® . Depending on the reaction system used, the freed tripeptide may-
er%%i‘;i * have an acid, ester or amide terminal group. Where, after the resin is cleaved and

. the terminal group is the acid, this tripeptide gan be converted to the cor-
ok responding ester of amide by conventional procedures. Similarly, where the freed
i 50 tngepude has an ester terminal group, the amide group may, if dcsxrcd be 50
; : stituted for it by conventional procedures.
i _ A most convenient method for separating the tripeptide from the resin ® s
b by transestenfymg with a suitable alcohol. One advantage of this mcthod is that
; ester is obtained directly and the cster can be readily converted to the amide if
§

32 F oy i T A Ve, o e T e8¢ et s wree e e i e o i e

LI desarcd Thcse reactions are illustrated beiow: _ . 55
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synthesis,, With the substituting group: bei ng added either before or duri ng'@
‘t he course of the synthesis. In both schenes described above and i n peptide
prepar atr on generally, the bl ocking and/or activating groups are added and
renoved. :Bot h. renoval - and 15 ~addition of blocking groups i-s
accorrpl |shed usi ng tgechni ques and reaction systlem;@ng known and avail abl e 8
to those;skilled | TR peptTde art— EXANPres OfF SoMeTeacti-oms—bywhictr )
the pr ot éctl ng or bl ocking: groups are renoveﬁflﬁﬁé‘*iééﬁctl on with sodiumin
l'i-qui d- NEi3, hydrogenol ysi sH(Lek,gL HissA.Bg. 8d/. Cray$; .A..cat alyst) treatnent with -
hydrohalo acid (e.g. HC or HBr) in acetic acid, or treatnment with TFA. The
2Q ;- ‘iparticular reacti oH-IskisLdvaimied-QR debl ock,. that is to renove a
"bIBeki ngs group, as 20 well as to block a- grQu btla A g@mno acid conponent
IS choseri so that,. (1) if necessary, rermval—gg—leﬁegnk-r—n groups is
sel ective and (2) |5t does nHtL- !ad*ienssebrp—aﬁft ecNH he_pepiyr de preparation

process. iFpllow ng arc exaggl eﬁ tra&?g the preparation of tri.peptides

of Formulia:25 ~ ° tand sonE™1 & PR Al'l parts are by weight unless

ot herw s@ i ndi cat ed. %ﬁh(ﬁxﬁ\wlsﬁ)vrn in () ab&le @Rl dq@dtioR fthe nitrogens in the kic and the

L- 2- ket oi3m dazol i di ne- 5- bamcbwmmacolaguoaip Aarsizl hjdzqudrdmngz& graivs if(dy rre@if wiNia Gkl

in 760 mijlliliter S1({ m) ﬁl'“‘-?@st ute%% n%’o mn arg Wpaggg?fl%e{m lamz P ohdﬁt};;&; i
~cooling Bath.. 5-n “of br géét%)p;?ﬂ@)em add mfﬁ Félurm the

stirring.i When the terrpebairurcfft syh ﬁsmxture reached about err 0g

26.6 g. of [err]- benzyl ox heas e chebwvasndurswtlx?ceprepmttdnegemrxltyut}e.

chr
The sol Ut. on was t 110#0@1 lvx?égfa ¥ he um gchniqu s n stcn i
m nutes. iThe sol ut| on vvafk ek toed \/ﬁy Bd fﬁ Al

met hyl ene} ¢hl ori de each rmanﬁaonﬂihehexttﬂrea;ﬁbedm molclaﬁrg graSpseva@eroeddede Feduction
dryness. and the solid 35 Wwithsodiyme iqnéd gqqsﬂwé@s C#Snl catalysi¢ eptment
éﬁ%

. acrd h . The
oven. The dried 505 d wa ré%l?{ir (%tf (ﬁ(éﬁQ 15 to ??gimg up, as
evapor at ed .to the point ﬁfra?t BckOh f1d comnonent 1s chosen $0 ﬂmt (1) if
i m dazol i; Hiine- 5- car boxy! inecesseiyd renfogatrdf bpxclaog pnovpstzeeleleodrde and (2) it docsAfot eaivelse'\

filtratioh of the produceffeq fhwrﬁt%eg%gé @éﬁmi%ﬁ“ ré gggf ﬁ}h % ‘gmnB‘f’
of produci ‘was obt g ned. ] Jﬁﬁ:l' i E{ lEfﬁ’ ‘%[’- 'n{
the produtt. showed C— 34.87% C 36, 93 1€0. '0 and 2
N=19. 5% (§ heo. N=21. 53% (B) PrAS%ar ation 0}‘ 2E‘€AMPIJI" dine.5-carboxvlic acid '
T .~ toimidazoligine-d-carboxyiic aci
L- 2- ket oi #idazol i di ne- 5- car hony "E?P?fgmng % y

)

tionm o NaOH in 760 milli water was

L-proli nci[err] prep arcd in a vessel and placed in acoolmg batK gnmn%t @n(was Bdzd to the
mllinole$ [mm [eoo]t erholtmuinw m@ﬁe-argbmydr tl{e&étﬁﬂer&ur@-oﬁtmd hix@pd1RBYHed about 0°C, 3

L- hi sti dy -L-proline- [eRkép g oDNGb )wa rém awﬁxragme was dissolved in th? mz(turc The

s t temperature for 45 minutes.

L- 2- ket oi g ni dazol i di ne-5 t"(gl‘ liﬁix; eaqgék?‘% u.sswx 1P150 ml of methylene

di cycl ohexyl car bodi i ni dec@erid ﬁlﬂ@fl‘ﬁe tra S8 Yras BoE & dHoQi?er £ 2WEIhE solid

(.-.\.

m xed in HVF and aB$ owed rctmmmwwas chtcdrommghtemaemamm@eﬁorhe dried §dRdFva} eftoacted
about 5 hdurs. At the encrmggthp%ﬂl Tshme cL Vs gHoRAted ia shepains whase thg progluct L-Bpto-
conplete gnd the yield of "FL*RI'E faé B-his-L-pro-(D was 98% The
di ni t.rophgnyl " bl ocki ng group was rem)ved W tha [/ DMF and the product,
H-L-kic- IT';.:,.;hls L- pro- [err] was washed V\Ath ”);-mmd met hanol and
[err]. .43 /A 1,473,480 = - -

9 The waséed H L-ki c- L- hipgechoteite®- [err] (4 7 g) was added to 188 m . of
nmet hane. énd 47,1 #P. tr| et hﬁbxafihraten ones,nrcrﬂuxtt, Hves daesl whémveadm’b&ut . 20fge2imsS 4

d d th II d 0 i?réf qhtapme '@ sis
{hen TR, "ot s PR A %gg/"%a Gg5 . Pt S UErFISE 0

colum (rdtio of 5. wergt o |cato ht of material applied to it
bei ng 200d 1) The eI uent- was a(B) Preparatxon of L-2- ketomndazolrdme S-carbonyl-L-histidyl-
L-proline—QOCH, 4

- 19.8 g (6.36 millimoles [mm] N%ters-butyloxycarbonyl-N¥™ 2 4-dinitrophenyl-
L-histidyl-L-proline- ® , 2.0 equivalents of L-2- kctormrdamhdme-S carbexylic
acid, 2.0 equivalents of dicyclohexylcarbodiimide and 1.3 grams of 1-hydroxy-
benzotriazole were mixed in DMF and allowed to react at room temperature
4 50 (R.T.) for about 5 hours. At the end of this time, reaction was substantially
g complete and the vield of H-L-kic-N™-DNP-L- hrs-L- ro-® was 98%. The
i dinitropheny! blocmng group was removed with HQCHO‘-I/DMF and the

i . ;():rﬁd&ct H-L-kic-L-his-L-pro- ® was washed with acetic acrd methanol and

w
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m xt ure of 70 parts by vol une [err] 30 . ‘parts by vol ume CH. OH-and 3 parts by@
vol une H20. ‘The - product H-L-Kkic-L-his-L-pro--[err] was isolated by .

| yophilization. Yireld was *1.54 grans. (C) Preparation of

L- 2- ket oi mi dazol i di ne-'5- car bonyl - L- hi sti dyl - L proline-amde. 10 : -~ 0.8
grans of : b+ L kic-L-his-L-pro-[err] was add,e about 10 m. of liquid 19
~NH3—ard—kept ; at._?R._I-—-f—gr—-Z—day . Ll PNV TP EVP

et hanol . . After evapor atheorsed HeAkizoL-hisd- me:—SD cKAé ghas: Aﬂde@eq éSSdtﬂr o dhethihe

primary prodéct obtak ‘v\ras trgshylag 'é;‘» ”“ﬁr“§3‘E€e NQFZ mre o tgjs 2 e‘f}e““
Prepar at ion of DL-2- #%{& Esﬁ’ﬁgz B&é&ﬁbﬁx& 1srhca column ratio gF2

L- WOl i ne- OCH3; s[errivei of%r‘ﬂ Qpit behg L00NE-Toe GREMOXY lai C 5
acid for L-2-keto- rrmtrdapbvo mﬁmby Boigme BB Ir&paasbijrawde GHiOH) agLibpartrbyi al |y
the same pr ocedures #3u F gﬁﬁfsplo g né“ié}c -LeelprpRbHh gues, isolated by
H-DL-kpc- L- hi s- L- or oYPRFPFIY, fﬂts‘ kpc- L- hi s- L- pro- NH2 wer e
prepared. 5 : ©) Prepala*‘xon of L-2-ketoimidazolidine-3- carbo'lyl L- }ﬂﬁxdﬁﬂamhﬁﬁqmﬁe ot her
tripeptides Whih arel}_gv‘ &mé fliré«r L'thheﬂgq 'f(é?%ﬁ adled tar about L0my 1Iqé‘iI B 10

t CSI

sd's d methanol.
:caab theH' kpC h} s-L-tcal] er c apora ro n .:acuo :ﬁ‘?}yg] n%y product

the- hi s- L-pi p- [ err btained was H-L- kic-L-his-L-pro—NH,.
:~*madorthese esters are converted to the correspondl ng am des using the

;-Erpb edur e 16f: Exarrple | C. EXAMPLE 3. (A) . FEXpMPREi2on of
| Fogl ut anyl 13- hi st i di ne- PEPpptiefpof D -2 ketopipen ‘R‘Fé%%‘l’onéh’ur‘ﬁb@& f or 15
88 Irhatlon and cool i ng wag chiafgsk LA REtobipsiibh Biabory B0 K8 Nk @S1-dio-
zuelalhydirochl orj de (72 fnigaz hd:he»pyarr bm:tmidancausnd; uB@aritially Jheasanle pcetdned &si | e
ZVitzwe m ) 15 Thi aﬁ? thetrf Péptr S\-Ph-kpe-Lrhisiinpro—RGH, a8d HyPlani ne
H er

) wast az(&ied w&‘ﬁ‘ag V\%:g 20
lr&%i?iah@r ature rat [err]off nlkm;;aw e%' t ten aﬁ{ég’ ggdu tﬂE%&Péaﬂ&%&?re
Tiff.dbees. A 36 sol ut i on of 76 549.. of di cycl ohexyl carbodiimde in 180
2[‘?1‘1”*‘ f aced onltrl | e wagHtl ﬁ"s g‘ual y over a 5-10 m nute period.
a- -l -
bresultrng m-,xture wﬂ ]i V fierr] for 30 mnutes, then 25
aIIowed to warmto roomterrperature d then stirred for 24 hours at room
L rature.{ The m xew élemtctshaenccﬁnvbm@rtedhtamresmdmt kmnides wingdhaprocedashed 3
i'“taﬁc s wi t.B 40 a@&?i‘f’mpﬂ"rf@e (100 mi. each time). This filtrate was
di scar ded. § . 40 The washeggpipeewas then slurried in the
funnel four z(4) times with mEAhatlaﬁdrat(olﬁﬂ Dapyroghaahylli-wmidine HOGHf i | trat e was
,f:rié(é rated yndéep vacuur Ygssgl on nmnd nhhgt gr}chmeb Lb’Ftld(meet hy!30
oft er Was (ﬁCded sl OW' ltt‘ﬁe ll)Sv ihé gﬁ&t 50 le @jd% stqrg'r %x}qd
Q

ueVEkani ght (although 4 8428 alld 06k WAS-ndik RN pAfod, maintaitil: Mr@r ed.
mTW@Sfr | ter cake was waxahwhrt\m 0. \Mhishmatuge v uhare;ﬂllowmltmmnndfoetlh inutes. A45

'efer - met harjol 3 xt uf@uionef 465 ek di Y‘i’?*‘r?é lcarhqﬁfrlé;gz‘a It 9f|apeipnits osr{i t hers
‘e

xfrheadar i ed i thh 500 i SO «%“%?@%ﬁr ‘E o,%,rrrrr&;r " ed
L-akado-t he 1] tter cake ¥@SeANaS BERbur Ol Tob mrtaﬁpe\m I or of orm ( . each
tine). Thisjwashed cakeTM@lxmr nMSreéddédletfdtem&emas *@ﬁhedétthMMlthand

heated 50 | ﬁ&pl dl ﬁcqﬁhkﬂ\%ql gk :ﬁnqj]s?l.gnw l%r he unn\ﬂﬁ%arf mS&%lmel{l%;l&o

filtrate vva§ al | owed (150 2. QQ¢k ,Qc)
stand at r ocam terrper atluand th‘eon2® OafrddathyiN rtrewacaqmﬁ ab-lvlrymixh ptiroidgl Athis mmure

L- pyr ogl ut ani yI $éFi ﬁrtrqd ‘Méﬂlﬁhé ghﬁﬁur@m lsrxriqqux rsb@ddrarst
ﬂed \M4E)h§ . eth % o (gdl'_ﬁ Jnel d o

aﬂﬂysk pyrogl yt a”}" -L- Blhﬁ'tc rtHS ﬂl’ l’o Sfo tﬂo tered dnd ﬂfeo UC
) was 208- 210C Tlﬁlter daa UHS wtshah&sho m m}cc‘r(ld'rbtd)rmamhysam tlme)

Byrogt oty ST W 'i.& arrrroé, 5‘% fisn &rréf%‘rérer .
and stirperiand pl ac&thite er@talling @réh PPl taglyl D- istidine—OCH, was formed. This
-“?il_ jﬂ‘gr ogl ut arryl - L- hi swegifiltased piépn W@Vasd mtlséblmbsd njetha@dl) This waghed matedniaheds.

Thox) dried. The yield of L-pyroglutamyl-L-histidine—OCH, was 24.1 g {28.7%). The .
1vdroxy- i 55 product m.p. was 208°—2i0°C. Thin layer chromatograpmc (TLC) analysis 55
perature - showed the product to be 999 by weight pure.

antra!ly 50 ¢
v The (B) Preparation of L-pyroglutamyl-L-histidine hydrazide

md the In a vessel fitted with thermometer and stirrer and placed in an ice bath, 33.6

a0l and P .. 8. of L-pyroglutamyl-L-histidine—QCH, was dissolved in 640 mi. of methanol.




LI 3

10 ¢ 4 - .1, 473, 480 ' L M

"10 When sthe sol ution terrperature reached [err] 400 m .” of anhydrous

~ hydrazing of purity at |east 97% by wei ght was added gradually over 5

m nut es, s mai nt ai ni n? t he tenperature bel ow [erla‘l~7 The reaction m xture was
‘stirred: for an addifonal 6 m.outes at [err] &4hen transferred to a

10

second vessel and stri ppefle A SutRin ten VAt
G The re5ul 1 ng whi o Solurkl manatsol SRS s i orb S AT e

(benzene» denat ur ed- absol temeyratardbeidye BCh & he esuwlidn ngLme whsstereddsr si adlq@t ai cef _

et hanol . This redi persr‘@‘ﬁ‘f‘ sf lﬁ‘plzﬂg:5‘%‘ééhe\ﬂlééaﬂrf@ﬁé‘at)éde%“%et‘fﬁh@hdtsmmﬁ
resul ti n ‘white solid was nﬁ%tresg"uﬁ@\@ﬁrseesghd \pas$99spmsed rf?i ofer b.,nzene
di’s| spersibn was then evapinaturd-absotlies) MaciidMhe defulitgWak@hRiwdeirid acth d)lSThrs
10 evapofated materi al V\raéismrr%jﬂéhs?emglsm%@rmeated)ﬁ sgohdnok- 2BA, al | ovved to
stand fof 45 minutgs at goomt é &ﬁa‘ﬁ’ﬂvg*’é o Mokl ’é!ZFfse He WI”BiePff

washed tiice with 8t hanoi,a ofiwab Beir ol b0 ARG Ok %ﬁzﬁﬁﬁ& " e B ,or

- product yas di.sper sed |n453rﬁla®tcmn rooi tempdame anaﬁhd\.rlaﬁ are rlﬂ‘eﬂc,lkel ak Iilgsbe RGice
m xture fas al l owed to c\t')'g% ‘yég?f\ (80m1r me)rﬁgerdatmmals dyigd product wes digpersechd

filter ed and the E' | terg rrm flt% d%ﬁ?mﬁaﬁ&hoﬁvﬁe \?vl:::;

each ting). The pr OdUCt \W&Sm Q:raCIV A3ldried under vacuum. Yield of
L- pyr ogl#t anyl - L- hi sti di heyrhgldaazlrldmsm l@BraﬁBe gar~ 1586 .25085.5% Y TC Camvalyylsshowed
showed t#is product to bDESPEBLERtherbyantalyepurg.C) Preparation of

L- pyr Ogl é't anyl - L-hi stidyl- kC)tEk}E%aQioh Q>|f 'ﬂ,epyllbgﬁzwrgp a'u&yl-%.qhrazolld1n§-4-ca%xylif 3

acid am:ge
m) of Ldpyrogl ut arryl -L-hi §09dmmd3 a&idﬂrmgmusrhendied hydvafi@® whs subpdnded

The suspénsr on was cool egiysfdg‘u{m ’ }, Sﬁij' e coQechiopi0 . and byought k™Y plokes
of 5.9M#CL in THF. 4 ni ek PO Moy RiitriteSOATY balivhés df ©MIGHasl0
vol unes df ; DVF Wasys25 aaeldetl“rhél' lmectmwhusmremm 28 miivut @ ovhflo the 2&mperavure 8&s idyit he

the t enpér ature was kept-zgfc Then, f Ly P?ﬁﬁmefgar yligpcid was added and
L-t hi aonr di ne- 4- car boxy t‘jrgd &, é\%gf ﬂ‘&'mf R TR 1R LBy Py A
by addit lvOﬂ of 4.1 m. tri &MFkafihBerem aewrree weiGueshRashhat if 4mil] of Of4as
seven dass; DWMF Wag thersodlemmwbdnambxvabmre biiffer (pHelQilumi t\h/asahdrossvei axgrdctediiodO

0 sonimeee s e *rr%%?ﬁ" Tl i

m . chl ofjoform The aqueass. Ty etesidas emaiamgatse -p3fug vr-Le&nﬁI_rme tmamdme-4-

_extracte"_ \Mth 50,3525 amarbzsquﬂacndof ne%%# Lr,he nainﬁano oxy?muatmd%rhmg &

comnbi ned_.,:.-_%ahd evapor at ed % } €3 gﬁrﬁ db >f HBT was.added 1o the

L- pyrogl & anyl - L- hi stldy kudsafrs u ﬁe(f]'t'o th t Lnetzhylﬁﬁfn rvkrp 33Gh dlf'\hecr

L- pyrogl ¢t anyl - L- hi st dyWaslaeﬂdall falt erdchyrﬁﬁs mcamﬂmy ({4 a:u:red)(: mscmjhp rdacbon

4§ $sol ved 40n 30 MKLUrONAS, SUEG@)O mg 1€’~t vvas added t °§’r’ri‘}53£
n hi

sol ut i onjand the pH adj] 2c. 0% ﬁ‘z wég
~NHCI vvas:’-idded foll O\I\Bd%i}n 8@%3{;6 dmrgedhe mg § ?

reaction#0 m xture was ‘l‘smer rfnae@bnsveoma g alte Rrdduct L- pyroglutamyl -L- hlsndyl -L-
40 The réhction ni4ture %}rgi §u§l paliegs amnrﬁqigp Pelechand cyiperantapitlf #eed0 Mehe
‘resi due wpg di ssol ved in  triphptiabdi GHCh B ol st Eerh Bhdadure of
f or m met _,;_En.ol wat er) andexah aregaedeto a 200-g. sil |ca gel col um.

fracti onj ¢ontaining the r 1s ? ut anyl - L- hi stidyl-L- 45

t'hi azol i gf ne-carboggylic. acr | ed and evaporated; yield was
370 ng.. 45 of the product -;s. plflre by TLC. Qther tripeptides
whi ch -ca_r:r be prepared usi ng%th@c-gsmqnw-Nﬁr,caodadure of Exanple 3 are:

H L- ki c- 134 hi s-L-pro-[err] kic-his-L-tqaDfHepc- hi s- L- pi p- [err]

>0 EXAMPLE 4.
55 Preparation of L-pyroglutamyl-N*"-carboxymethyl-L- hxs‘tldyl-
i - : L-proline amide
3 H-L-pca-L-his-L-pro—NH, was added to a DMF solution containing 1.1
] " equivalents of monoiodoacetic acid. The reaction mixture was stirred for about 18

hours and the solution evaporated to dryness. The dried residue was chroma-
60 tographed on a suitable dry silica gel column wusing a mixture of
CHCIl,;:CH,0H:H,0 (50:40:10 by volume) as eluent, ‘taking 5 ml. cuts. The
H . -fractions contammg first major product cluted contained substantially pure H-L-

-,
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£ s )
H- pca- hi s- L pi p- [err] H L-kpc- his-k-pi'p-[err] and H-krc hrs L-t ca- NH2- @

"EXAMPLE 4. 55 Prepar ati on of.

L- pyrogl ut any] - [err] car boxynet hyl - L- hi stidyl - 55 L- prol i ne am de

H-L-pca-Lshis-L E 0-NH, was added to a Dl\/ﬁzgs,g)kg@,tron containing 1.1 i
~—egtH--a-eft-s of o+-odeacet+e—actt——Fhereacttromr Xt ure was St rrea for

..ca’bm:ll#r 18 hours and tme-Ls‘m(TIi’f“\—o@Hé?\% @gﬁd%%) rg%mgggtwedggc i (?OF'F"due

7T ca* Gel

; hr oma- 60 ‘i?gngs:”
g%lche a m Xt ure ins 1i8e Qxﬁsdt’l?c@d £20: céﬁlaﬂx()rglp;bduﬂlnmm} elagded uent ,
“taking 5 nd.; cuts. Tﬂeodxdmttrmanmmmmr@zéd .5 Withgjegesi Itb¢ Tiradel 5

s { /droxideqfprm, to obtain the free tripeptide pro uc.t
=”(“?02$§| Zgg Su‘-bSt anti P!)k %q{fe Him sul'y'strtuud his comammqaixpepudes which were prepared from

: appropriate tripeptide usmg the gen procedure of Example 4 are:
~PCoph-his([err]- [err’ﬁ s p]ro e[ efr er products in the reaction m xture

0 peTls H L-qaca- L- hi s([ er rH-L-feedL h-lS[(Té‘r‘"r H L- pca- L-
"S ﬂ%f errj- [err}() L- prog[] "?,‘\I g_tca T%P_j‘%ubstitut ed

ke Eg cont ai-ni ng pr oducg. Hfaw uf(éﬁ gl de salt. This salt can be
.oré&uw alized:e.g. with trlm. lﬁ(ﬁE-IhB wﬂl—d:rU(ldGH)-tLlrpeo-:FO@ﬁia and Mark Dowex 1 in
«why\dp@xr detsf orm to obt aitme-A énf‘iﬂ@@ -cyelpipapi-fte—¥Hdduct. Other [err]

10

. itlBef i t ut ed--hi s_ cont ai ni ng tripeptides WyhGhy g prepared fromthe 15
* GPptopriate trl%eptlde lp@dpaﬂnwsf Q—%ﬂ@ 18l mPEIS RUVE-pipeidifecasupbrylit aide:
H L- pca- DL- hrs([err] n - exy - -pro err eth@ ester

! H dispersed in 40 ml. of DMF and
He DL pca-DL-his[err] IEI@L asersllg was added 4,08 ml. of 525
us Q Ki c-38 s [ r] ( rEIEsSz)E?Fn" lof tsbari¥i Brdi@r r1 20
i c-L-his( rr] d‘( ﬁS)FnQ'l ollowcd by three increments of 0.051 ml, 0.035

Ca DL-his([err]-c Iamh B Yml). -Tlocthis[ reixyute wgssddded 265 mg (5.37 mﬂhmoles) of L-
LE 5 ([ I- g:gerldme- -ca)x{go);_(yhc acxc{ mcth;l ester hydroc lo;ﬂcﬂ,{aﬁ% ;@t é l of
5 hylm e id ed. Tl react n mixture was th &l N58Teor 96
QMI' ogl LR anyl Qi Sti ylfrs "ﬁ'ﬁ jt Qergiphtd Pﬁ! Hifpediod rf@idam ne&&i{cﬂi’mehﬁ g. 25
uu@a‘ wid L- pca- L~ hi2 s NH- [oex wl, OMas! a6l dspeﬁl;sagnbuhyldﬁmmwere(ﬁddm mmamwdﬂ wbm

rf] with stirring. 7Tbth|sd ersron vas
l,:‘igfﬂél in _THE. Then i n, At 08 Eﬂ“ i:Oc Sm ﬁgf %OQJ@II '
cted f 3§ s w1t ml Z: .
nitrite 0: V\aggo m wmf thel fltrhted hr@l}ﬁﬁg cedR M/a Ye RELGvo more 30
ithisicSenent s d 051 Iﬁﬂnes Ghé)BExl ﬂitr,ate&lﬂdlw@shﬁ@Swefc hev?mpbmes tmaxztouo Belr!/é§7added

mﬁe%’"rrg (5. 37k mll rmIOé rnpr;p t 5 Thesv_ude jﬂggﬁs@ue&qd&y i9y|thraugher
dYochl oride. Next eco il rgcap}-g%bgg gﬁH tﬁ“ﬁ&;ﬁgp@t lon

1n@1,>115ure was | it hgy ep mai 13 ng@p@ 671- urs and en at RT
déytheni ght . [ During t h| sS nuuong Hﬂrme—ﬂ@ﬁfdtr%ﬁ@hﬁ@@ﬁeﬂéﬁ%@ple 2pth¢ anafogais, 0.4

I ¥LCnd 0.2 1) of trilbE 1. At
A IR e T e T e
tedhihe resi dug was washed with DVF/ diethyl ether (125 n1/50 75 m.). The wash

“43-8'0#

ofilRg0-30 comfi ned vvr HﬂL-ptaellla‘L-ItCtaﬁdI@‘ls This filter/wash procedure was
;tiqug_eat ed twg nore " tHal filtrate and washings were then
:3EMagor at g itn vacuo to yue_ﬁ ,_ﬁ g_o/;ff_ccp( ude tripeptide product. This

crude produdt was purifHedkion isel- ro;m—CnHngh silica gel colum with
:dgg:of0: 1 by vol ufke chl orbﬁ-@km'heéﬁ%@nr@cwéﬁah m xture. Pro- ducts recovered ®

were H-L-pcg-L-his-L-pip o 48 mhbad &d‘i htBGQHHr t@&% theexamples and
L-pip-[err] ¥(671 ng) dlsa'dlhatdbbi& kHROkripJeid iy Eﬁafe kel @verrtioh 3 yymﬁ@‘l@%&argﬁhred
Exanpl e 50 the anal ogr&ugm]stﬂmod_s-quacmxgg trippptjsies erthq TRH tmegipalp@d in (e B cited

tripeptides jwhi Ch ar &b w‘?‘n eptlSCS olll§he pgeselnqn\gg’\t?o%rh%!/e Ref Fo%%‘ {oehagg arﬁf(&gpclssgnt 50

activity and thyrotropin-releasing hormone activity. Their activity as anti-
depressants is as central nervous system (CNS) stimulants and was determined by
testing representative tripeptides of the present invention using in vivo assay based

5 on restoration of anti-convulsant action of methazolamide in picolinic-acid-
. 55 treated mice. The thyrotropin- releasmg hormone activity of the present 55
ting 1.1 - tripeptides was determined using the in vivo assay substantially as described in
tbout 1§ - “Vitamins and Hormone™ R. S. Harris et al, 29, 3—4 (1971).
-nroma- ! ' In some cases, unlike TRH, the present tnpepndes showed a separation of
ure  of 60 activity e.g. they had greater ant'-depressant activity than thyrotropin-releasing -
is. The 60 hormone activity. This type of separated activity would offer the advantage of 60

e H-L- - making the tripeptide espec:ally useful at proper dosages for treating depression




R

5 are: 40 ° - HL-pca- hlsLtca[err] _

40 H-L-Kpc-his-L-pip-[err] HL-pca-his-L-tca-[err] :

H L- ki c- his-L-pip--On-[err] HL-Kic-his-L-pip-On-C[err], and 45 _
H L- kpc- hlsLtca[err] 5 1

n

additiorm to the nmethods of preparation illustiyategoby the exarrpl es and 12
di scl osed above, he TI’I@PDII des of _fne resent L AVent i on 'S0 be
wepared s gt hock PR AL BRI I PN T e e
Ain the: a{t cited above. erpgdcs of the present in tn'lt@@mhk:dte&e@fresth% chﬁﬁzﬁ'lﬂthcld’:l\fa&fﬁcb on
have beén found to havethasttdesmlxb etss'an“t‘xez&@' ‘amlewrt» adawdverncahy as mU‘t!"‘f‘ of the :
t hys ot £ opi n-rel ea35| ng h"5$ﬁ‘b tr ltiotiiry '?*Dwt':’t“i NG aa%&%\‘lﬁ’t‘if‘ °°‘H m '%flt s 5
S as ceftral . nervous s ﬁ%%st e e e TR S
representative trlpeptl o} e present ‘invention using in vivo assay
based on;restoration of ant| -convul sant acti opapfg get hazol ami de in
~picolinig-acid- 55 treated nice. The thyrotropin-releasi ng hor none
Cactivityj ‘of the pr e JEVROTROPINRELE ARG @B MY 4BDeANThEE &E;Mg"ﬂf H@TF‘HHES
Vivo assay substan%alg descrl bed in "Vitam ns and Hormone' R S. ¢  Ap
- Harris et al, In some cases, unlike TRH, the present —_ -
tripepti: tles show@dntmls'erﬁaratl on of activity e.g. they had greater 1 1
anti - depg essant act t han thyrotro har none
activityj This type ’Eééﬁat’ Bfrléjhﬂ}éatsc‘tafvgi'lg}‘"ébﬂ gfg‘f‘ﬁg‘glr‘do‘teh%caa‘tﬂ’/‘éfﬁ’f’ége of 6b &
maki ng tﬁ‘e tripeptige pspascpipiddincls@isthyian-hiRidPLprolasages for treating 1 4
depressisn 12 1,473,480 .
12 Wlthogt causi ng 3i glPH1ketawpert¢m%www1nﬂ higidobberofinetmidot desired or - 02 3
necessary. )

 The fol | gui ng,bablyoonh Aidier ALk dahaaheg a number of

represen“atlve peptldcs 0 e prese I nvention e procedures used to
obtai-n tRe data wer@ thppeslutesylrl-higilybbd:piperidihecaresylidasidamahybssparessed 0.

I I tipl f.the 5 T . | at d
Cane - dagr wocant) seHERSiiaRine orar AR B PROBRLD Lot VT FLd 6

TRH whi ch have the yallgyréglutin@-(NEStGPAy RChAL - Ssthynizsprolmedmide i ndi cate o

subst ant rzal ly no detectable activity at the dosage |evel tested. TABLE I

THYROTROBI N RELEAS| G JeRfeniperiigs-afathonylephirtsinhipinesdingsarhorgic gejd methyd sigrq o 0.016
TS AD‘?“'-Cont rol TRb" L—pyroglutamyl-DL-htsttdyl-DL-2-pxpendmf-carboxyhc acid methyl ester 8.

H

1}. :.:. I

L- 2- ket ogi peri di ne-18- clxpyroglytemyl-Pi-bistidilL-2ipigeridiagwitogylitecid metwlrsteani de S.

2
.1

1.

N.
N.

L- pyroglmarryI-DL hi sti

I 43 D2kl o per R R e e RS T ol (e ami ge !
0.2 344 L- pyragl ubpmkktoplpedidisd6-clybonkk-L-histdybL ipehlineméthglasdeoxam de 0.02
0.2 23-"5 prroglutarryI-L hi st i Q/I-L 2Lp|per|d|ne carboxg/llc aci d

met hyl es *t er ?-isetmmtﬁ_azghdme— carbonyl-L-histidyl-L-proline methyl est 0.00!
L- 2- ket 0|§m dazol i di ne-5-carbonyl - L- hi sti dyl -L-proline am de

0.1 b g L- pyr Ogl ut arTyll'hcg Iiaﬁ rJTtﬁ)(?e PQ!X&’rFE lusY atelth@f)ﬁ“t%?ogtlcalQ?@élva&SMdde
0.1 13 unexpected se aratton of TS and AD activities of peptides of this invention..

L- 2-ket opﬁ peri di ne 6- car boBydedIon he trl wy leffketiRenpbspeTsuch mneﬂsmmqtmpmuasmg
et hyI ér 0.016 1 @ctivators and as central nervous system stimuiants (ann depréssant activity), they

gyg,ﬁf %‘ Eﬁ?ﬁé‘?ﬁ P‘ﬁé Jﬁp@?ﬁ Is su[feying fram contze] grvous

S.N. 0.5 10 L- gyr ogl dnlinigtefat [0 langl cBRE@AEMONYthod; eé’g:Ioﬁhliy,

met hyl eg Spbtenteﬂalli,]mtravenously, sublingually, by insufflation or by suppository.

L- pyr ogl - arryl -L-hi sti dyI Dosag cg% h.gesu'ed effect aée used. P}‘}referably the
ing.on the met

L o ol T T T SOk e st n e med o

200. 02 tripept #n be administered alone, in pharmaceuttca.]ly acceptable carriers or

L- 2- ket oi: m:dazol i di ne- 5—m:éqrb@‘|ay¢ns I!Atﬂtl%ltqrcwwfmécqblrleﬂ“b’@1IWPPM“C@SF%¢35*TCd
0.001 S.N:The data in Tabl %r )fMI SI ustrate t.he pharnmacol ogi cal
ef fectiveness and 10 Vﬁﬁ % é‘ﬁ

peptides of: this invention.

vhrighae fein@e: of TS and AD activities of
Based on the in vivo effectiveness of

such pept | des as thyrotropin-rel eaS| ng M:"'Mz—Ms“‘E

25  or

an acid salt thereof in which M, is H-kic, H-kpc or H-pca, M, is his,

hts[l’\"“‘——(C,_.5 alkyll or hxs[N""‘——(CH,)b-wCOOH] where bis 1,2,3 or 4, M, is

(=
-

Si
Sl

10



-activators and as central nervous’ system stinulants (anti-depressant '@
act|V|ty) they may be effectively used for treating manmmals suffering fro
central pervous system depression and/or in need of thyrotropin release
activation. 15 5 The peptides can be adm mg;ggoed by any convenl ent 12

met hod, e g. orally )}, pat-ert-efattyr—tit+ avrenotst ¥ —Stbttrgtat-ys
?uf £ aﬁl on or by supp@ahdnmrcyn,s.n@osga dtew‘btsot’&d Wecgﬁ‘édéﬂ;@ fqyessany.

sired effect are used. PF; amn 3 %‘Q%&bﬁ“?’,&gi% 1.0 g(;ﬁmpr{f‘gdﬁg
100 . per dose dependf, “éig “ﬁ ot &@dmd%@&mhm@n. 50K AGRintes o
rvals will depgend onst( ro@%bﬁQf.m@lﬁmdﬁrﬂ|ab¢i\!]ﬂ&8!1-ﬂ€p‘ie<sa‘ﬁlﬂ)ezcﬂﬁt/ com m. d )the 5
fpeptides can be adm rbmtabT8endh Dretivities oy Haichh %‘Ieé@l‘]a ‘(g‘eg “?ﬂt‘;
carrl ers'or 20 in for iused logpdicas N’?”‘é‘é‘ﬁ@? “?)ﬁ%{Fcn‘H’é"eiﬁ“ a1 ‘lc\)é‘c weste
subst ances, as desired. WHAT WE CLAIM I S: - 3AB&# pepti de haV| ng the
formula: [err] 25 or an acid salt therefé‘ |ch[err] is Hkic,
H kpc or.H-pca, [e”]TH'ﬁi\@TﬁomN RELEASINGD HuipQk ORE rANTS (AN TTIDEHRESSh NGT ACTIVITIES
his[[errf-[err]], where b is 1, 2, 3 or 4, [err] is 12
1, 473. 48@_ No Peptide | 12 without causing
significdnt thyr (g g@i ease when not desired or necessary. The
fol | ow nq tabl e cofit ing‘ activity data for a numher of representative:
pepti des iof the pregent-2ilevwpipetidine- s-Ihecrpt-nmedﬁmeshmde -cabbaimide he dat a 1 8

-1 @
>
-

wer e those descri bed above. The result Z x)gressqd nuperically as I 4
nutipl es iof the 5 2 LZT’S“’G’H%S»‘?‘BTFSW?F} ETOHEALT RSN ATEE AD

(anti-depressant) .agti Wity ?&bﬁB@ﬁ&ﬁdﬁIc&bB L-histifyl Q! bm:ﬁlamiﬁ and AD 02 3
activiti ess of TRH whi CP ha\fe the ]va | ue 1mThé dyes?‘gnatl on S.N. is used to

i ndi cat e isubst ant i all y Ligrogitaaul-@bthistiddtl-\hiagslidige-4tordoxpstdye | evel tested. 92 2
TABLE | ~=HYROTRODI N REE%’?}%N%A}'@BMQ&‘%IQ- ~pip&ii ne%RE%’g‘w Mle\!tje;r IES No g2

Peptide -:

y .
ket oi'fri dazol i di ne- EL-ngﬁdhﬂl-iundﬁuﬂm-ﬁyrbeMrpcnbommmm de ' 1 1
7 1L pyr ogl ut ar9/| -l)(LLZe-{etgpxﬂegx%{nB-%z(chr{)%gy <L- hxsuda LS p'oHX: I‘R\,u rne(gl Ine am de 002 S

ket opj per i di ne- @C%rp%h.dazﬁu&usfwbwz HN B ﬂbnﬁqﬁm&y&rl cacid 000! S
met hyl esger 0.016

L- pyr ogl u§ anyl - DL- hi st| dyI DL- 2- pi peri di nccar boxyl ic acid rret hyI ester

S.N. 0.5§10  L-pyrogl ut anpe-data ini Tabiedydleatly Augtre thedihamraribgisa) kffectizencss and
nmet hyl es' er py o Mnegg_ggteﬂ se:)aratloncct)}f{dTS a?xd Alslt)r?ctwmcs of pepti desy‘? this invention. 1

o ch eptides as thyrotropin- releasmg
L-pyrog! anyl - L- hl Stl dyl 1%821? '@:‘r%@%cﬁ{mz@ﬁ u:anplsgzanu-depr\,ssant activity), they
! 14 2, DL- 2 ket ?? ‘if&‘i‘w yQﬁécbeP)( eating inthh y Isufteripg Gtonn eentmt hgrious
ester i : th dkpression and/or in need of thyrotrnpm release activation.

L- 2- ket oi #i dazol | dlsne'5 car'BG tr@csmastheon}ipumst “foé cg. orally, 1!
0.001 S.1jThe data in TaPELraly W@g‘ éja{cq ?ﬁly{ﬁz{f:p@Wt It‘;%f oty the

ef fecti vet e;ss and 10 doskg tb QC0 ME. peSd andewladmgbu vhetm%lsaododf
peptides ‘& this inventi @d‘rmmstrauonil)oﬁesmttmh wilhdepend o the %T&é &d.okhe

TS . AD#¥ontrol TRH L-2-ketoimidazolidine-5-carbonyl-L-histidy!-L-proline amide 0.1 !
| 3 n
2- ket opj peri di e- 6-FcaFtRRpluar T rsghoxy gtk s st W PRlEs B dani de 1 8% !
2- ket oy peri di ne- & Cirm%f)lipehmm 8-Tchr@¥xl1y1-k H%El@%l%%l&dﬁﬂﬂ&arboxylm acid methyl ester  ClO1S |
3 ' DL-2-ket opi per-i di ne-6-car.bonyl -L-histid roline am de- .
2 3% ~ L-pyrodl uimydgllBLthhIWYl-QL- -napwq°erbwl-ma%mﬁéxéaﬁfﬂe SN0
ch | gsi er L-pyr ORJOUt ot g&ult' 1%&' ledylLL %piBErPd%ecng&Sthcrcp'Qé)@l'cgicrac' d SN,
2-
1
1
2-

1-
L-
4
0.
0.
me
L-
0.
0.
L-

such pept. rzdes as t byr ot r bppeptideefands "@ instar 1pt cca"‘e's or 2
system stiimul ants (anti - HegrRddiont ¥4 gl\ﬂ P‘gi“)"“a“fh ectl ve y used

for treati:ng manmal s suffer iy KWaECCRNMU NS ner vous syst em depr essi on

and/ or in-need of thyr otroplnﬂ:ﬁdepﬁx&ehaamgltmibrlmﬁa 15 _ The pepti des

can be adni ni stered by any conveni ent nethod ly, 15
parenterally, i ntravenously; sublingually, by‘lnéu 3Ia ion or by

supposi tory. Dosaggs! evelys ;adRquale tHeteopli0dhih Mhas dhelst, rﬁd:pefd-edﬁicarléz s @i, 2
Preferably the dosage ramgevwi-KC, pakiily arhisNTS-(€H.)000R): were bisde2-defsdndfi iy

on the nmethod of administration. Dosage intervals will depend on the extent

of relief ;desi red. The | _ “!II“CI I”IILI “I“" "IIsl " I!II
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i ®a 4 R S : C T
20 - tripeptides can be adnini stered alone, in pharmaceutically = =~ -
acceptable carriers or 20 in forml ations with other pharnaceutically . 21{_ j
active substances as desired. WHAT WE CLAIMIS:- 1. A tripeptide having

the formyla: {err] 25- or an acid saltqg reof i n which [er.r] S i3
+i-k1—e———|+—+epc ort4] pEa—f-ef+4—+5—hi-S; 2 ...a“c.” terti dIKyII oT
°fw~f$ Jerr] [err] Cm—q.-n'm\her'eorli tlca;axldﬂg-—-‘?ﬂ*mr—@ﬁ ‘%; 0 alkyll ioejuding gipb-
tgged Qh loa Riha 1)\». V\h r]‘ a'mié jco*»ot
P! p- L-pro or L-¢ cu tripey %“ Jd f ERQOL §q Glé do not
'Csad i ncl udiing SUb 5 Hjﬁ drqg‘mélméeﬂéd&)i i) @jr We aSM@hattJﬂafox ttic)an idk s

red-1 e‘ner] pca and 4 - Pr OafeOasni2tinddCiahe E;&gﬂah&m and tbd’lecrmﬁgquemnsde 8adr(h p) awhen §

at [err] :his and mixtyre tikweahot occu_rato ther ' thh\% trlspeptlde and
c‘wﬁﬁe t he abbr evi at i ons# fﬁ)l‘“’i"ﬂndc g ’i"% ‘%L‘ ‘gzxﬁ:}af\ﬁls ndgf | ne.pishet he
specification and t R@h (@9 I Msons are or ‘a mxture thereof.
2. Atripeptjdggas clai M'Bduﬁm')ﬁeaasrﬂlajmacnnMalmhl nevhn h Ess-hnNéfz 3. A 10
ACTIVDHESI de ia,s cl alhrred i B ﬂ;ﬁjgmtgé 4*na\m § s .1 h { fl’ﬁyl his or
Lerrdglers]-COCHhis 9 A tripept @% GiBe 5o th% b Claimi in
- Whic [err]. g A tnpcntzde ned“m ammeptm xdﬁclﬁls{, | Bilrkpd. i n. Cl ai m 4
in wh ch Tery] s L-pi po. &.topeptidd m;ib imge im&tagih o me'dli‘r“hMG:Il%tﬁnﬁ B4 i 8h 15
[err] is Hkic. 7. Altnip ’é{sﬁ‘iad gelm n:('cr‘llglvﬂl’wi kch [err] is

L-hi sl 8.8A 1r| pepti de «%\ ’t[ a“hl’mwﬂbvﬁ}ah r\er -pig H L-kpc. 15
9. Atripgptide as clai mzdx dalagkﬁlm&ll h 1 emm]uchsM,Hs L-hica and [err]

i's 15 Lt pib a0 L- t(:Pgélkﬂ.O\ é&g{l@t pptmnaétéragaevé irpthighMeisdi-Apeai Ll ¥h E 20
Is -OR I[iAstrlpeptl L Pige’ge erefis L-pip. 12,
At ot ol e s et B i%éﬂé%ﬁﬁﬁé’é&k.ﬁdao
13.° Bep; i de as cl almesdmhmod])tairmamﬁgampmnd@hs [:lglme in @mmlz %jkl c,

or- Z{QI-H; pc 2nd [e:pu ngﬁno_u tise linkggepof Ma— P50

Claim10 in Wm ch R | Q‘f‘:["q;i?ly cﬂ“‘f"ﬁc é°pf$'d'é"as El'a’é&

whicR i -[err], Qfre REBPA ripdflide ok ElapRptd dBmaB, mzhaommes n

Caimgd, yhat corrprl se}cﬁxemﬁm\dhpm ot’[r&%w hdgb‘;pﬁgd@ylo%qm geosuesM feYiy+MarH.

[err] 'to progluczi)[err\']u‘fre 1 My, Y ve§:t§s A ah rr]
slard B.U6 hg as defi n%‘i’eﬂa R TR J‘.Z:Zc \ —ﬁmﬁ[ﬁ’q‘% i a&Pﬂi ,forqéa,saf de

as clsa%meﬂs i h O ai m BQuribhak c6EPNRE bsra,s-swls@lat M;cau themgo@fon[héflr fermmett

1 der dudnptheda f M, -oF of
et 1 Lot 1 B Rl bl e;m%%i nlen 8 e
in daimi17 {n which ﬁ‘;éis ﬂfffﬁn nf‘éxa 1. 35 *or gfou prepared, have

ani no- protflecti ng groups 20w ekt d é’p beparing 4 eipr: tdeasslar(;mdug‘#@dhlmwu; rychich .
couplgpg @iy lerr E tigN 'tewb}mmc 4 Sr} Eﬂ@ﬂ %C@ b3 Giipepeids having gfrwégj 40
during the coup c{Y‘__é ’_B_E)HWJ ety e?ﬁidf‘ém&«}iﬁ o gormg

met hdkPObf SPY epar i ng th fﬁt ﬂ@clﬂbd-ii%la ddubc;dmdema ﬁﬁdis]:sre&fiﬁ' Hu.mmms 35
prises prepating L- c;mJ:NH Sor ié-u:F cd,Fids L-oaaptNHhgwitht lwﬁﬁar—ﬂ@loﬂm \%{Tg@é&g
rmn

err and E are as di g‘?%%] & m‘quHké'P’%‘ t HULEPebi 45
JE& ptidg as cfai med"t e‘ﬁf% éewmngadxﬁerp&]se isscnahﬁe@nkms.laatthautnagndcshu s,
1-rdl corrprl ses react i gagplangtolh ppRidt luda HEL AN el @ 4@ resin support havmg

m@)emey L-his-ferr]-E mmpa%efbndmg 1ht|h r(q ?aadeéua;%ﬁ@wd

b ogvaus wh Ia o groduse 0 pept t th d
e e e ER g E e

i S
offk L-kpc-L-"hi $-L-tca-[€ aleIt htoJ - preduck - - U@ed H®-— Separatm

»rﬁ;y the P $ [ M{-I—]I\A,H M,—OR {)from F ® —H and optxonal]y replacing the —OR in

incthod of §_ M;—M,—M—OR with —NH,.

sired. The i 55 23. A method as’claimed in Claim 22 in which M, is coupled by use of X—M, _55
carriers or 20 ¢ where X is an amino-blocking group, to produce X—M,—M—~— ® , which is de-

ired. 1 blocked to produce My—M,—

H 24. A method as claimed in Claim 23 in which the blocking group X is of the
] urethane type, i.e. has the formula

{ O o

) i i

P o R*>—0C— or R*—S$C— 60
M, s hi._c,, 25 where R? is a hydrocarbon, substituted hydrocarbon, alkylamino or hetero-

or 4, M, is ) cyclic group.
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¥ *.‘ e . » R _. . 3 . . . _.
’L-pCa-If;-hi s([err]--[err])-L-pro-NM2 or HL-kpc-L-his({err]-[err])- 45 2y |
L-tca-[err], respectively. : . ‘ H '

45 22.:A nmethod of preparing a tripeptide as claimed in Claim| that

conpri ses coupling by peptide |inkage, [err] it [err]- [err]. where [err] 4
s a resin supporti-having.-sit.e -Hg-Wi-t-h—t-he—ear-bBexyH
of [err] and [err] and [emsrh r&ﬂtlﬁ)d&ﬁgﬁl_ﬁﬁﬁﬁ@dpé?ﬁ%gha@m??djn ¢i@iﬂpl‘,(§m§;‘,‘&etialiy a;

- ferr]-+-"[err] , coupl hergnipyrrpdpciibid 1hizpk aeped mplas. | | r]- Lerr]. . .wth M
(whereiM is as defi ne_‘gnvi%--%?“ e e *f;’fl“'ﬁ?g%’aée‘-"*‘_‘**"“wﬁg’ %BC‘E’%CE?*S]‘:‘““““"" "
transegterifying{err] W'%%A m‘ﬁ%\ﬁx(i@;ﬂ%ﬂx;ﬁas{ti@ﬁ Edntaidhdd/peptid-0as cRIedWC ey one 5
[erpl-@R  and [err]of¢himsdepdsand 0§ therie] wERa fhrmmccutidivrdcepkible carrepr.

oﬁfi ondglly replacing the -CR in [err] -C]?i:vvitﬁehA _(ﬁrngulf. 55 .- .23, A

met hodi as” claimed in Oaim22.in which Mnﬁgsogﬂhmg%jby use of X-[err] 55

- wher'e X is an am no- bl ocki ng group, to praficPakent @kédts,, which is de-

bl ocked to produce [err]. 24. A nethod as9& & Bmpleilm, Cl ai m 23 in which the

bl ocki g - group X i s of the urethane t ypeLopdog, WRA¥ T8RP tornula [err] 60

60 mhe-h§e [err] is a hydrocarbon,~SubSTlI tutyegmcg¥gghggg£;gpﬂcss'q1ej&y¢@mgg@,:@r;,

L . 7 ty's Stationer, url i) bl g
het er oy cyclic group. ?’““eﬁe%'b’ieégi}‘%{fﬁeit Office, 25 Southampton Buildings, London, WC24 147, from

1,473, 280 ublis ) which copies may bg_ &bt§59_d~ A nethod of

_ produc'ijl?'_z?g a peptide as ciained in'Caiml, substantially as hereinbefore
‘described in any. one of Exanples 1to 5. 26. A peptide as clainmed in Claim
1, wher prepared by a nmethod as cl.aimed in any one of Claims 16 to 25. 5
27. A pharnaceutical conposition containing a peptide as clainmed in any one
5 of Cains | to 15 and 26, together w.th a pharmaceutical v acceptable
carrierj For the Applicants, D. YOUNG & CO, Chartered Patent Agents, 9 &
10 Staple Inn, 4 ) e e ] S S .London,
WCIV 7RD.: Printed for Her Majesty's Stationery Ofice by the Courier Press,
Leani ng{ on Spa 1977. Published by the Patént O fice, 25 Southanpton

Bui | di nhs, London, WC2A | AY, from which.copies nmay be obtai ned. .
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