TI TLE:- SDK PEPTRDES DESCRI PTI ON The present: invention relates to SDK
peptides, to a preparation process of the sane and to therapeutic

conposi tions containing them The abbreviations used in this Specification
follow the 5 1983 Recormmendati ons on Nomencl ature on Synbol i sm for AﬁT
Aci ds Peptides of the | UPAC-1UB Joi nt Comm ssiyen- on Bi ocheni cal

Nonmencl ature (Eur. J. Biochem 138, 9-37 (1984)). For ease of
under st andi ng, however, certain of these abbreviations are set out bel ow :

10 Asp or D : aspartic acid Ser or S serine .
Lys or K |l ysine Pro or P proline Thr or T

t hreoni ne 15 Z ~benzyl oxycar bonyl Boc

t - but oxycar bonyl OBzl benzyl oxy Ac

acetyl OQther abbreviations used include : 20 DIVF

di met hyl f or mam JdELTIGBA di chl or onet hane NWM

N- et hyl mor phol @& PEBripE - - trifluoroacetic acid TLC

thin | ayer chronatugragﬁy—é% FAB fast atom

bonbar dnent DESCRIPTION

The present invention relates to SDK peptides, to a
preparation process of the same and to therapeutic
compositions containing them.

A

- The abbreviations used in this Specification follow thé™
5 1983 Recommendations on Nomenclature on Symbolism for Amino
Acids Peptides of the IUPAC-IUB Joint Commission on
Biochemical Nomenclature (Eur. J. Biochem. 138, 9-37
(1984)). For ease of understanding, however, certain of
these abbreviations are set out below : '

10 Asp or D aspértic acid

"Ser or S serine

Lys or K lysine

Pro or P proline

Thr or T threonine _
P 15 Z benzyloxycarbonyl (
d Boc ' t-butoxycarbonyl '

OBzl : benzyloxy

Ac acetyl

Other abbreviations used include :

20 DMF dimethylformamide
DCM dichloromethane
NMM ' N-methylmorpholine
TFA trifluoroacetic acid
TLC thin layer chromatography

25 FAB fast atom bombardment



2- The inventi.on relates to peptides hawing-the general formula | H - W-
Ser - Asp - Lys - X -CH | wherein X represents a Pro or Lys
resi due~or a val ence 5 bond ; and Wrepresents a Thr or Pro residue or a
val encesgond ? with the proviso that if X represents a Pro residue then W

al so represents a Pro residue. The peptides +n2l"vded within the general
formula | may be listed as follows : Ser - Asp- Lys (i)

Ser - Asp- Lys-Lys (‘fl) Pro- Ser - Asp- L s Lys (iii) Thr-Ser-Asp-Lys-Lys
(iv) Pro-Ser-Asp-Lys 1nvep¢)10;_15 re tegeltoAspemygdes hav1nq vthe general
Pro- Ser-Asp- Lys- ffg¥mula (wii) The invention includes pharmaceutically
acceptabl e salts of the peptides of the general fornmula |I. This tripeptide
(i), on which the other peptides of the 20 i nvention are based, does not
appear to have been i gpl at U -01Se epAs < Qydat-e X Fovgwer, these seguences
of ami no- acids have been found in various living proteins, for exanple
Ser-Asp-Lys in |ynphocyte T menbrane protein, where its action appears when
a portion of a | wihshmein e Xneréprefénts chroas:rI;aypha:gamueE eprr] @svalklehnce
as lerr]- Oy [CHdugUbushh W rerRGlial o "hEN oEOBd Yod udPSE! L Garence
sequence which takes a position Tn regard of cer £&i n speC| I'C receptors

the | ynphocyte ; honskei awith- &bed mé@mylﬁexargpregenaa A Pxoi crasldue

proteins such as gyeH & 18 répresentdta Pro residue.

The peptides included within the general formula .I may

% be listed as follows :
10 Ser-Asp-Lys (i)
Ser-Asp-Lys-Lys (ii)
Pro~-Ser-Asp-Lys-Lys (iii)
Thr-Ser~Asp-Lys-Lys (iv)
Pro-Ser-Asp;Lys | (V)
15 Thr-Ser-Asp~Lys - S (vi)
Pro-Ser-Asp~Lys-Pro (vii)

The invention includes pharmaceutically acceptable
U salts of the peptides of the general formula I.

This tripeptide (i), on which the other peptides of the

20 invention are based, does not appear to have been isolated
or prepared to date. However, these sequences of amino-
acids have been found in various 1living proteins, for
example Ser-Asp-Lys in lymphocyte T membrane protein, where

its action appears when a portion of a lymphocyte marker

25 such as 1lymphocyte CD, as well as o~ or q-subunit of
T-receptor, which comprise the specific sequence which
takes a position in regard of certain specific receptors of

the 1lymphocyte ; these amino-acid sequences may be also

" found in various proteins such as proteins of viruses and



LY

-3- also in certain proteins of the conpl ément or tunmour necrosis factor a.

Accordi ngly, It was particularly interesting to investigate the.
activity of the specific amno-acid 5 sequences and, according to *
the invention, it has been found that they play active rofes xh the

field of immno-nodul ation as evi denced-by the i munol ogic reports. This
i nvention also relates to a preparation process of these peptides

conduct ed by usual routes through the 10 foll owi ng reaction
sequence : als@8o0il( Zrerkain - @rotleinsBoofD( €Bel ) compl@nentX(oF -twWhbur|

Boc S( Bzl X - OHIV Boc S(Bzl) - oBzl) -
K(2) f i()) E%éfééls fg%ﬁbfhe go%ventlons t hat :vg))the gr;cietst¥olfoaﬁng

Wor X are void when Wand X stand for Pro , that the brackets followi ng W

contain Bz when V\i\ébaﬂéian Thrland wat -tﬁaq:ttircmkﬁtlsyfollmw:%t&n@ontebn
Z when X stangs for

and/ or stand, for
val ence bond, 1“Yﬁ§t&6¥iéspo ngagFéﬁlqicnﬁfteg% Vhéwef%éiﬁ%nﬁﬂ}?ea??gd
accept abke salséqhenabepaand eagcordiig| td heheal ifiveation, shbtl thalze been

conduct ed oef SEighle e 58] O BERCTaB 90 “Rege ; 4tnowg ETbIS ot

sieve. 1mmuno-modu1at10n as evidenced by the: immunologlc reports.

This invention also relates to a preparation process of
these peptides conducted by -usual . routes through the:
10 following reaction sequence . - '

I Boc K(Z) - X( ) - OH
II Boc D(OBzl) - K_(_Z)_ - X( ) - oH
III Boc S(Bzl) — D(OBzl) - K(Z) - X( ) - OH

IV Boc W( ) - S(Bzl) - D(OBzl) - K(Z) - X( ) -
15 with the conventions that :

a) the brackets following W or X are void when W and X
stand for Pro, that the brackets following W contain Bz&)
- when W stands for Thr and that the brackets following X
contain Z when X stands for Lys, and

.20 b) ‘when W and/or X stand for a  valence bond the
corresponding step is omitted. -

_ When a therapeutically acceptable salt "is prepared,
e.g. acetyl, the salification should be conducted before
. the final deprotection step.

25 . The solvents herewith used are- of Purex quality. DMF is
stored on 3 and 4 A-molecular sieve.



4 TLCs are . .run on commerci al anal ytic plates. Plates have been observed at
254 nm.and reveal ed with a ni nhydrine solution and accordi ng to Pat aki .

FGl | ow rg sol yent's are used : 5 A : DCM net hanol (8/2 by
vol unme) \g : n-butanol/AcOH water (4/1/1 by volune) and C :
n- but anol / AcOH wat er/ pyridine (1/1/1/1 by votue). 10 I nt er nedi at e

products are purified on a silica colum when necessary (silica 60 A
(40-60 p) SDS), they_ are characterized by their nass speetrum (nolecul ar

peak or M err] ), byTHGSt azeoMBoPBaCOMRRECARABRNARYTHC P1ATARR c(RLAtYE have
purified by HPbéenwiddservdd at SeBU- piEpahd i ¥éveéaledn Wit aMndinthfirine

' ' A FCC, it h i ti d i th
Orndi ont® vl vei SBHESRR 0] acSerdibhy ¥ orabkly, FSLitutngsenyentsomre
the peptide with e#e®iCt, at [err] for 12 hours on an HPLC apparatus. 20
This i nventgon rel ates,: final b&M/m%{:ﬂangfeggg?%*cvgg{mgzi tions of
iC

matter, the active ingredient therei’n béing a ent —anount of the said
pepti des associated to carri eBss surbabanoljhcOiswatesclédl4{dnbyi yedunedn
route. The inventjpg will be better understood fromthe 25 description

of the preparation of Ser-Asp-Lys g_llt.% SYNTHESI S OF PEPTI DES ,Synt hesi s have
been carried out step by stepCw% hBrhatanedd AR/ water/Rymising s{p4l/1/1 by

i sobutyl chl or of oveRigept by the active esters method, using the esters of
N- hydr oxy-
10 Intermediate products are purified on a silica column
< when necessary  (silica 60 A (40-60 p) SDS), they are
characterized by their mass spectrum (molecular peak or
ME'), by fast atom bombardment (FAB).

Final products are purified by HPLC with a
15 semi-preparative column (7.2 mm x 250 mm) C,,ODS Hypersil
. .(Trade Mark) 10 u SFCC, with isocratic mode or with gradient.

Analysis of amino-acids are carried out after acid
hydrolysis of the peptide with 6N HCl, at 110°C for 12
hours on an HPILC apparatus.

U 20 'This invention relates, finally, to therapeutic
o compositions of matter, the active ingredient therein being
'a sufficient amount of the said peptides associated to

carriers su_itable for the selected administration route.

The invention will be better understood from the
‘25 description of the preparation of Ser-Asp-Lys (i).

SYNTHESIS OF PEPTIDES

- Synthesis have been carried out step by step with the
mixed anhydride method, using isobutyl chloroformate or by
the active esters method, using the esters of N-hydroxy-



-5- succinimde. Protected am no-acids are commercial ones. Deprot ection
The Boc group is cleaved by acidolysis using TFA.: the peptide is treated
with a mxture (1/1 by volune) of 5 DCM TFA (10 to 30 equi val ent«s)
for 1 to 2 hours, at roomtenperature. The z, Bzl or OBzl groups areys
hydr ogenol ysed. The peptide, in solutioni%: @ mxture of methanol /wafer
(9/1 by volune), is hydrogenolysed in presence of Pd/C at 10% 10

Acetyl ation Acetylation is carried out by reacting acetylimdazole on the
trifl uoroacetsatasinimidene Protiectedanind+acids byrer comhetrahaheonasDVF.

Preparati on of Boc D(OBzl) K(z) 1 15 : The -ester of the-
N- hydr oxysucci ni m de of Boc D(OBzl) (1 nole) is dissolved in 2.5 nl of DVF.
K(Z) (1.1 eqDennpteesionion is added to this solution, put on an ice-bath

and 1.1 e.g. of triethylam ne is added unter stlrrlng Sti-rring is

mai nt ai ned for 24 hours. The regctign m xture | S, evapqrat ed _under
reduced pressur e. TR BPRFHARP] 45 at"l%'k@ﬂ ?\ﬂ-ﬂ°é¥ﬁ§rﬁ 4sdng: I¥2ng %he

sol ution of fib éptii dd’l isTge:r@@e:a cwglmsgal smimgiied V\l(lhlwab%r,vdlhﬁief Tdfl a
sat ur at Lum orj de rie m s ate an i na
evapor atd UM éiﬁ fﬁ"esi rgquﬂ{glpgglsg eé]‘? gS% %h Bﬁﬁ?OQngl’f&‘j’mon
a silica gel tedpewatanreel uted with a m xture of DCM net hanol (95/5 by

vol une). The honbgeneous fractions from TLC are collected. Yield : 0.540 g.

The Z, Bzl or OBzl groups are hydrogenolysed. - The
peptide, in solution in a mixture of methanol/water (9/1 by -
volume), is h’ydrogenolysed in presence of Pd/C at 10%.

10 Acetylation

Acetylatlon is carr:Led out by react:l.ng acetylimidazole
on the trlfluoroacetate of the am:Lne neutrallzed by
triethylamine in DMF. o

Preparation of Boc D(Ole')--K(z) 1

15 The ester of the N-hydroxysucc:LnJ.mJ.de of Boc D(Ole)

' (1 mole) is dissolved in 2.5 ml of DMF. K(Z) (1.1 eq.) in -~
suspension is added to this solution, put on an ice-bathu
and 1.1 '_eq. of triethylamine is added unter stirring.

- Stirring is maintained for 24 hours. The reaction mixture

20 is evaporated under reduced pressure. The residue is then
treated with ethyl acetate and a solution of 0.5 N HCl. The

organic phase is washed with water, then with a saturated

solution of sodium chloride, dried on sodium sulphate and

finally evaporated under reduced pressure. The residue is

25 chromatogfaphed on a silica 'gel ‘column and eluted with a
mixture of DCM/methanol (95/5 by volume). The homogeneous

. . fractions from TLC are collected. Yield : 0.540 g.



Preparation of Boc S(Bzl) D(OBzl) K(z) 2 0.5 mMof 1 is treated with a

m xture of 1.4 cnB of TFA/DCM (1/1 by volune) (20 equivalents). After 60
nd nut es. at roomtenperature the sol vents are evaporated off under 5
reducechgpressure. The residue is treated twice with DCM and dried under
reduced pressure in the presence of KOH The-e&ier of the

N-hydroxysucci ni m de of Boc S(Bzl) (1.2 eq.) and the trifluoroacetate
previ ously obt ai ned are di,ssolved in 1.3 m of DI\/F One equi val ent of
triethylamne 10 ZEEPS ration, of Bog S (BzljoD(OBzL) 2 The stirring
I s mai ntai ned for 24 hours. The reaction mixture is treated as for 1 The

residue is chronat ogr g ed ca g suI tip r oduct

eluted with a nixture 1?’ tm%eihé‘rg/efﬁéﬁr}é?f%l“% b%?‘g’ﬁﬁw TH 4 om® of
honogeneous fract T&ag DAMoNG1/A byTtﬁJ.ame)chzbe(et@i\l(qmgﬁtt) G\ﬂﬁ@rgﬁOBﬂlﬁ@xtes
VWhen triturating Wt t o] ( 7 p r
nmetry (MS) (FAB) mr}% wer e ht e‘ée Qg,ggﬁg,%g % 1%%&%/\% ‘guﬁgk ﬁﬁder
- Boc). Prep&rati G#G@PGFIA@&SEH;G-D(MII)G#@% 3igotreated twiceevwitht DGH and
i s deprotected byggieel Hnddt Tebiiddd drdbRfd Vil i )prdbdindé 35¥ dkG Ur an.

The solution is stirred at roomtenperature for 6 1/2 'hours. The reaction
m xture is evaporated and dried under reduced pressure for one night in the
presence of KOH 25 The &bterresfil tihey Nehiydroyysliceiniiddel. 8¢ Boc S(le)

sl ution 15 brought-o S 4 FhecktaiErsatetath Hradiouty, fridingd dre
22 hours. The readmmhweduma 13 ml of DMF. One equivalent of triethylamine
W, 10 is added wunder magnetic stirring. The stirring is
maintained for 24 hours. The reaction mixture is treated as
for 1. The residue is chromatographed on silica gel and the
resulting product is eluted with a mixture of diethylether/
methanol (8/2 by volume). The homogeneous fractions from
15 TLC are collected (yield : 0.318 g, 83 %). When triturating
with pentane, a solid is obtained (0.27 g). Mass Spectro-
metry (MS) (FAB) mut » 763 were calculated ; 763 and 763.100
were found (MH - Boc).

Preparation of NAc S(Bzl) D(OBzl) K(Z) 3

20 The derivative 2 is deprotected by a solution 3.1N HCl
(20 - equivalents) in tetrahydrofuran. The solution is
stirred at room temperature for 6 1/2 hours. The reaction
mixture is evaporated and dried under reduced pressure for
one night in the presence of KOH.

25 The resulting chlorhydrate and 1.1 egquivalent of
' acetylimidazole are dissolved in 1 ml of DMF. The pH of
this solution is brought to 7.5 with triethylamine. The
mixture is stirred for 22 hours. The reaction mixture is
then evaporated and the residue treated by ethyl acetate
30 ‘and a 0.5N solution of HCl. The"organic phase is washed



t hem evaporated and the residue treated by ethyl acetate 30 and a 0.5N
solution of HO . The organic phase is washed -7- with water and a |
saturated solution of sodiumchloride and then dried on sodium sul phate. MS»
FAB MH, 705 were cal cul ated and 705 observed. Preparation of NAc SDgs2 5
0.140 g of 3 (0,2 mV) dissolved in 3 mM of7methanol and 1 nl of water are
hydr ogenol ysed for 22 hours in the presence of. 10% Pd/ C. The catal yst is
filtered of f on a Celite (Trade Mark) pad and the sol vent evaporated off
under reducediileseater and msa@nmacg sqlutionwef2sedium chlorddesiamd/e

to ni nhydri nq:hgmedﬁgg% séél@ﬂréﬁlﬁgagg HPLC i socratic node el uent
water : TFA 0.1 % : pwrate 4 naléﬁgs of am no-aci ds :

S: 0.9 (1) MHFAR @(&)705 werﬁ %a%qstlised md 70ARORFETYE  ver &
cal cul at ed and 391 abserved.. Preparation of SDK 5 The tripeptide 2 is

_ |n|t|aIIy treated with a npxture JFA/DCM (1: 1 by volune) for one hour
and a half ; ﬁ@m& Ob¢ 13{5 aporated of f under reduced pressure

C

and 20 the residue treated with toluene; the solvent is evaporated off
and the esi due i gepoly d [ hon .0f; 3 of t a 3
m of er for @O{% ‘? 23 ‘é ?gbm @gipérg%% %Fggdafr]f& 3imﬁlll]' rfg?‘eenliéie%%o %g‘do

0. 030 g of Pdmd offhe wekex yarei shydrogenolysed dieﬂﬂ't@Z( Thaues Hakk) Hived
and the 25 psolugl ior CYGRORIRY OheUlalyRilicEd RGTHR offchbil a
Celite (Trade Mark) pad and the solvent evaporated off under

reduced pressure.  Yield : 0.079 g. TLC shous 2 spots ,

. 10 . sensitive to ninhydrine. = /

The product ' is purified by HPLC, isocratic mode ;
eluent : water : TFA 0.1 % ; flow rate 4 ml/mn ; t = 8 mn.

$ 0.9 (1) : D: 1.3 (1) :

Analysis of amino~acids : S

15 | MS : FAB MH+ 391 were calculated ahd 391 observed.

Preparation of SDK 5

The tripeptide 2 is initially treated with a mixture of
- TFA/DCM (1:1 by volume) for one hour and a half ; theu
solvents are then evaporated off under reduced pressure and
20 the residue treated with toluene ; the solvent is evaporated
off and the resJ.due is hydrogenolysed in a sclution of 3 ml
of methanol and 0.3 ml of water, for 20 hours, at room
temperature and in presence of 0.030 g of P3d/C. The
- catalyst is filtered on a Celite (Trade Mark) pad and the
25 solvent is evaporated off under reduced pressure. Yield :
0.090 g.

MS MH 349 were observed and 349 calculated.

5 is purified by HPLC, isocratic ihode. : eluent : water,
TFA 0.10 %, flow rate 2 ml/mn ; t = 6 mn.



0 090 g. M5 M+ 349 were observed and 349 calculated. 5 is purlfled by
HPLC, |socrat|c node ; eluent : water, TFA 0.10 % flowrate 2 mM/m ; t =
6= M. . --8- Analysis of am no-acids S 1(1); D 0.8(1); K: 1.3(1) The
ot her peptidés of the invention are prepared y the same technique as SDK.
The interest of the present invention will be exenplified by the follow ng
I mmunol ogi ¢ reports. ROSETTES PROTOCOL Red bl ood cells were washed three
times with RPM  164Q19&iBBSfoaniarkacidant: I3 qQt i1q 1dr,ugs,: and@ent ri f uged
for 7 mnutes: at 3000 rpm ‘The cells put in suspension,
counted, and adjusted to [err] red bl 08d cglpgﬁﬂer in a solution of
RPM cont ai ni ng 20% of Foetal Calf Serum (FCS) (4 n fornerly adsorbed on 1
m_ of RBC sap, 30 YL o | e h .r'f oy nyte t
3000 rpm and recovg}e§ %%%ﬂ éﬁﬁ%nd%tF%%s§gv§ Eab I%E%%%de vggbSthae
with Trypan bl ue, snoeetwaﬁne@u@h@@e&@Knes with RPM 1640 or PBS or Hanks +
antibiotic drugs and centrifuged for 7 mnutes at 900 rpm The cells sap
were put in suspension, counted and adjusted to 6 2.10 Jurkat T cells
per m of soIuFPGnlnG?reﬁﬁwpfcGﬁ@aPﬁﬁﬁ@nfoﬁﬁﬂﬁqﬁiﬁﬂﬂﬂ%}HRRQJ%XQ&H#lfled

Serum by the follow1ng lmmunologlc reports.

ROSETTES PROTOCOL
Red blood cells were washed three times with RPMI 1640 or
w o RBS or Hanks + antibiotic drugs, and centrifuged for 7

minutes at 3000 rpm. The cells sap were put in
suspension, ~dounted, and adjusted to 2.108 red blood
cells 'per ml | in a solution of RPMI contéining 20% of
Foetal Calf Serum (FCS) (4 ml formerly adsorbed on 1 ml
of RBC sap,'39 minutes on an ice-bath, then centrifuged
for 7 minutes at 3000 rpm and recovered in sterile
conditions).

Jurkat T cells made viable with Trypan blue, were washed
three times with RPMI 1640 or PBS or Hanks + antibiotic
drugs and éentrifuged, for 7 minutes at 900 rpm. The
cells sap were put in suspension, counted and adjusted to

N\ : 2.106 Jurkat T cells per ml of solution of RPMI
containing 20% of adsorbed Foetal Calf Serum.

2 x 1077 molar solutions of SDK and of PSDKP were
prepared by dissolving the peptides in RPMI 1640.

200 ul of the peptide solution and 100 pl of the Jurkat T
cell preparation were placed in a tube and stood for 10
minutes on an ice-bath. 100 ul of the red blood cell
preparation were then added, and the mixture was
centrifuged for 5 minutes at 500 rpm ‘and then stood
overnight at 4°C.



2 x 10 7 nolar solutions of SDK and of PSDKP were prepared by
di ssolving the peptides in RPM 1640. 200 [err] of the peptide solution and
100 [err] of the Jurkat T cell preparation were placed in a tube and stood

for 10 m nutes on an ice-bath. 100 [err] of the red blood cell V“
preparation were then added, and the_mxture was centrifuged for 5
m nutes at 500 rpm and then stood overnight at [err]. -9- The cells

were carefully ~put back: in suspension by tapping the tube, which was
then stood forrne waielles wd@e[ eeateofilTol ubdi:nEb@d:kle i VﬂSsg@éidﬁbrt 0 Bhe

tube to dye the | te and hetube a gent, th
the m croscro&@ sa/éflgattcrye g‘(i}ﬁ?ar lﬁh w@ﬁj\é\% at°?<é P$ af ?p‘ﬁé%asse
henocyt onet er wierfeXodniidkbmenlblpe rit% WRes Hddedir vor eher tatbel rta iy d othew ng

L%B'KE ot o apHody N Bl SR wag aggin c3BBed gaeé“ﬁevrr] %l*zh 40%

37 7 the3Mpcrosqrany seumt 4 (.oEathar < X @3 [err] 3 (- 44%-
[err] M 50 + 2 (-229% *** 27 5( 543%Ject[1&}’é’] M 749 2 (-229% *
45 6 (-24% *** lerr] M40 + 2 (-36%°* 2 (-199% *** 10-9 M
43 [err] 1 (-3?93‘;*3 Malaggexy f{emfy%t t‘f"ér]pr,erM exXpeTiBppfFaly pokpby *
*52 [err] 5 (AuQuilt® rdrdVreptrted in HHWE following table.

% ROSETTES (% INHIBITION)

Peptide ~ spk . | PSDKP | "/
Control | 63 £ 4 59 t 4 |

10 M |38 % 3 (~40%) * |37 £ 7 (=37%) *+

10-5 M |45t 4 (-28%) *xx |33 % 3 (-44%) *

10-6 M 50 1 2 (-22%) **x |27 ¥ 5 (-54%) *

107 M |49 f 2 (-22%) * 45 * 6 (-24%) *#x

10° M |40 ¥ 2 (-36%) * 48 1 2 (-19%) *%x
10° M |43 F 1 (~32%) * 48 E 4 (~19%) **%

10-10M | 43 I 3 (-32%) * 52 T 5 (NS)

101 M |40 * 1 _(-?36%)"'* - Y
10-12 M | 44 £ 3 (-30%) *

10°13 M | 51 % 7 (-19%) #**

104 M | 55 £ 2 (-14%) *ax

10-33 M | 63 £ 4 (Ns)

) % Inhibitién; (NS) = not significant
@ < 0.001 -

Cx* 1 g0 < 0.01

e < 0.05

*

%* % %



[err] M 44 3 (-30% * [err] M ‘51 7 (-19% *** [err] M 55 2 (-14%
*** [err] M 63 lerr] 4 (NS) () % Inhibition; (NS) not significant *

[err] <0.001 ** [err]< 0.01 [err] < 0.05 | SOLATI ON OF HUNMAN
PERI PHERAL NCNCNUCLEAR CELLS I- - |1 SOLATION OF (nPMN) Bl ood was diluted to
1/2 with PBS, and 35 nl was put on 15 ml of +@ell-Hypaque. "Ficoll" is a

Trade Mark. After centrifuging for 30 mnutes at 1800 rpm at room
tenperature, the ring correqPondrng t o nmononucl ear cells NN was taken
back with a Pasteur mr&ﬁQhﬁ IONTOF FUMAN \BERTREERM A MON APR CELA

centri fuged for 1G m nERAEioN R0 (Wpmn)and adj usted to [err] cells/m wth

RPM 1640 | et
PHA M - RoconstHHAR A% SFLEGR | E9) JOphYREBedERA P8 niS OFL -EBRpPEECoD

medi um Sol uti orlsofmllcb&o/omladml-eiytp@qﬁntet ar'rF:a:cQ.14°/o:ss:>I at TpadePeprkdesfiter

SDK : Tube [err] cené%lfd%;%%b"} "c e&e g Sol bondﬁr§ [gLr ]Irlolom

Then dil ute successively . err ution.
PROTOCOL | n 96 we [de mpegraitiviraad megnwmrxm@ndkme pbamedonuclear cells

(MNC) was taken back with a Pasteur pipette. The cells

were washed twice in PBS and centrifuged for 10 minutes
at 1800 rpm, and adjusted to 2.10° cells/ml with RPMI
1640 "complete®" medium containing 10% SVF.

N\’ | II - REACTIVE PRODUCTS
PHA-M Reconstitute a 5 ml bottle lyophylized with 5
ml of "complete" medium. Solution of 100%.

Dilute to obtain a 0.4% solution.

Peptides : SDK Tube 106 mole + 4.35 ml "complete"

medium. Solution 2.3 1074 M.

Then dilute successively : 450 ul "medium" + 50 ul of
dilution.

ITTI -~ PROTOCOL

In 96-well sterilized boxes NUNC, there were placed
. 1001l of MNC at 2.106 cells/ml (2.105 cells)

. 50ul of PHA 0.4% (0.1% £final)

. 5011 of medium

. 30kl of peptlde (3.1073

M)

Incubation was for 3 days at 37°C in air-/CO2 95/5. During
the last 24 hours, a puls of [3H] Thymidine : l.uci/well
was made. The wells were picked up on filters and
counted with a counter.

Results are reported in the following Table.



[err] of MNC at-2.10 cells/ml (2.10 cells) 50[err] of PHA 0.4% (0.1%
final) 50[err] of medium 30[err] of peptide ([err] M Incubation was for 3
days at 37Cin air/CO2 95/5. During the last 24 hours, a puls of [ers]

Thymidine : 1 [err] ci/well was nade. The well's were picked up onyge”
filters and counted with a counter. Reslllt-s are reported in the follow ng
. Tabl e. Stinulation of T |ynphocytes proliferation by Ser-Asp-Lys (SDK)

and Pro- Ser - Asp- Lys-Stimylrapian oA shymphadytes dpreliferaribont byul at ed by
0.1 % PHA PBL with 0.1 % PHA cprBerlfigidys (ggé?iggaation'cells Contro

(RPM 1640) 35 [err]_2 + Autol odgous. RBC 44 [err] 5
+ 26 + SDK [err] M Pro-Sgr-Asp-Lys-Pro (PSDEB) Control (RPM 1640)
40 [err] 3-+ SDK [err] M 52 [err] 5. - + 30 % ***
Control (RPM 1640) 38 [err] 3 + 42 % *** + PSDKP [err] M '
54[err] 4 * S A S e e
DNA synthesis induced in MNC
_ o stimulated by 0.1 % PHA
PBL with o '
0.1 % PHA - —ee——gs
cpm x 103/2.10° % stimulation
cells
Control (RPMI 1640) | 35 + 2
+ Autologous RBC 44 ' 5 + 26 § ** o’
+ SDK 3.107°M 56+ 5 + 60 % *
Control (RPMI 1640) 40 * 3
+ SDK 3.10 M | 52 5 + 30 % khk
Control (RPMI 1640) 38+ 3
+ 42 % kk*
+ PSDKP 3.10 %M - B4 % 4 -
*+  :u < 0.001
* % :tu < 0.02
#k% - :p-< 0.01

MNC Mononuclear Cell

HUMORAL RESPONSE_
6 to 8 week 0ld mice of B6D2F]l strain were sensitized, on

day 0, with 0.2 ml of a sheep red blood cells suspension
[108 cells] in a saline solution of Hanks.

The Ser-Asp-Lys and the Pro-Ser-Asp-Lys-Pro peptides (3
rg/kg) were injected in solution in physiological serum,

by IP route, in 0.2 ml, at the appointed times.

On day + 4, the animals were sacrificed and the number of



**% ¢ Jerr] < 0.01 M\C Mononucl ear Cel | HUMORAL RESPONSE 6 to 8
week ol d mce of B6D2F1 strain were sensitized, on day O, with 0.2 nl of a -
sheep r.ed blood cells suspension 8 [err] cells] in a saline solution of
Hanks. dhe Sér-Asp-Lys and the Pro-Ser-Aspz2lys-Pro peptides (3 [err]/kg)
were injected in solution in physiological serum by IP route, in 0.2 m,

at the appointed tines. On day + 4, the aninmals were sacrificed and the
nunber of -12- B |lympheopttess whiich secrete IgM immunogllobullines were

counted by the he ' t i oue, ( ‘hod. ] /[ batch,. 4
determ nations / g%%rg*é? ggnggteﬁ? e@%@%ﬁp@féﬁ%t@ééﬁg@%g %Iglﬁ?t'ge l?%d) )
~reported in the following Table. Stinulation of the hunoral response in
mce to sheep red ®lpocecelbstdn T deperdaninH01s08n byn Spi1 Asp- Lys and

Pro- Ser - Asp- Lys-Pro peptides (Number of P.F.C /10 . celrlls) PERI OD OF
SUBSTANCES | MECTET?'F?@%C‘W% Saf | $rePer ent p/ |BRLnPy o- Ser - Asp- Lys-Pro -

24 h 444 44 644 170 630 +142 (+ 45) * (+ 42) *
0h 459 [err] 1!9t§sults 9aor.:'ge 11:3e3ported in tl:?eleol.LA'loowing Table.
Sﬁimulation of the humoral response in mice
~ to sheep red blood cells
a T dependant antigen by Ser-Asp-Lys
o and Pro-Ser-Asp-Lys-Pro peptides
(Number of P.F.C./lo6 cells)
PERIOD OF SUBSTANCES INJECTED
INJECTION -
Saline Ser-Asp-Lys | Pro-Ser-Asp-Lys-Pro
- 24 h 444 * 44 644 + 170 630 * 142
(+ 45) * (+ 42) *
Oh 459 +103 903 *133 915 * 140
(+ 97) * (+ 99) *
+ 24 h 407 * 66 459 * 103 475 * 82
(NS) (Ns)
+ 48 h 407+ 66 673 X110 589 + 101
U (+ 65) * (+ 45) *
+ 72 h 459 * 103 1073 * 348 543 1112
(+ 134) * (NS)
* :e < 0.001
* % .1e < 0.01

{ )% stimulation;

TOXICITY

No toxicity was

(NS)

not significant

observed for

the peptides

according to the invention when administered per os,

the maximum administrable doses, to rats and mice.




(+ 97) * (+ 99) * + 24 h. .407 + 66 459 103 . 475

82 (NS) (NS) + 48 h 407 =66 673 110 _ - 589 101
(+ 65) * (+ 45) * + 72 h 459 [err] 103 1073 348
543 +112 (+ 134) * = (NS) * :[err] < 0.001 ** i [@ar] <o

.01 ( )%stinulation; (NS) = not sréﬁrflcant TOXICITY No toxicity was
observed for any of the peptides according to the invention when

adm ni st ered per 0os, at the maxi num adm ni strabl e doses, to rats and m ce.
By  -13- th&hPP IR FUtRe ACatdeaiy ¥BScOPSEI¥Ed 3 k§ CIKA hECBarkhe

ani mal s. PRESENRAThENma1BOSOLOGY Only Ser- Asp-Lys peptides may be
adm ni stered orally and reach their target w thout substantial degradation;
tabl ets and gel ati ne capsules are suitable with dosage units containing 10
my of Ser - AspPRESENTABY OMi-s POSOLOGYhi gher peptides need protected forns

d high
?gDK)Igre;rgnb§3§ gggﬁgggﬁ&%%rEﬁ%, eFE%g%%fgggegdHEXngegggnb¥gl&§|%gghgges
are from1 torgechy fthreimnetirget aciivoubut subasenkhad degasatifarns |
(m crocapsul e$apTe®sOSHLr §61 281488 calpls@) SBYaFONHUIt M & OwBPR e

units contalnlng 10 mg of Ser- -Asp- Lys. By this route,

'hlgher peptldes need protected forms and higher unitary
dosage (20 mg). Dally doses may be from 10 to 100 mg
(SDK) or from 20 to 200 mg for hlgher peptides. By 1IP
route, daily doses are from 1 to 10 mg for immediate (v
action Dbut sustained rélease forms (microcapsules,
microspheres or the like) may contain up to 300 mg fér
long term release.



1ong ternlrelease. -14- CLAIMS: 1. . A peptide having the general
formula H- W- Ser - Asp - Lys - X - OH wherein X represents a Pro or Lys .
residue or a val’ence bond; and Wrepresents a Thr or Pro residue or a

val enee{bond* with the proviso that if X represents a Pro residue then W

al so represents a Pro residue, or a therapeﬁ Tcally acceptable salt of such

g peg;ide 2. The pepti de Ser-Asp-Lys 3. The peptide

er p- Lys-Lys. The peptide Pro-Ser-Asp-Lys-Lys. 5. . The pepti de
Thr - Ser - Asp- Ly&éﬂ’& The peptide Pro-Ser-Asp-Lys. 7. The pepti de

:hr-SSL-Asp-Lya“ 8. A ﬁBpxqﬂﬁnhakimgdﬂﬁemeugraémidrmulé A process
or e preparation p de or t o, cl the process

conpri sing conducting t 31 I oséjénllg rea ’(C,x ti o(r:l}"i}s’%quceknce y convent i onal

techni ques: | wherelocr K(Z)eprex@n)ts- OFPre or BRgs g@.ﬂge °R(A va;(?ns:e_

CH Il Boc Y ! '
o) 2 H P AR 2o 2o B e e

fol | owi ng W or Boratie Widihi SerPVP BRSO XEBRBNA F & 4SRY 595 thePbP alREL

;8: : gx 28 W contigd 0 WPzl 1 b ere ¥ sd eiels { avrd hresiiud hadr t he thezapetisically

acceptable salt of such a peptide.

2. The peptide Ser-Asp-Lys

3. The peptide Ser-Asp-Lys-Lys.
W, 4. The peptide Pro-Ser-Asp-Lys-Lys.
5. The peptide Thr-Ser-Asp-Lys
6. The peptide Pro-Ser-Asp-Lys.
7. The peptide Thr-Ser-Asp-Lys.
8. The peptide Pro-Ser-Asp-Lys-Pro.
9. A process for the preparation of a peptide

according to claim 1, the process comprising conducting

the following reaction sequence by conventional techniques:

I Boc K(2Z) - X( ) - OH

II Boc D(OBzl) - K(Z) - X( ) - OH

III Boc S{Bzl) - D(OBzl) - K{(Z) -X( ) - OH

v Boc W( ) - S(Bzl) - D(OBzl) - K(2) - X( ) - OH

with the conventions that:

a) the brackets following W or X are void when W
and X stand for Pro, that the brackets following W contain
Bzl when W stands for Thr and that the brackets follow1ng

.- X contain Z when X stands for Lys and

b) when W and/or X stand for a valence bond, the

corresponding step is omitted. |

10. A process according to claim 9 performed by the
mixed anhydride method, using isobutyl chloroformate.

11. A process according to claim 9 performed by the
active esters method using the esters of N-hydroxy-

AU

succinimide.




X contain Z when X stands for Lys, rand b) when Wand/or X stand for, a

val ence bond, the corresponding step is omtted. 10. A process according
to claim9 performed by the mxed anhydride nethod, using isobutyl .
chl oroformate. 11. A pracess according to claim 9 perfornmed by tpe
active esters nethod using the esters of “thydroxy- succini m de. -15-
12. A therapeutic conposition conprising a peptide according to any
of clainms 1 ta, 8 or f{t era euticall¥ accept abl e salt . thereof in

admi xture % ee‘?%bee‘bﬂccal IPRATED U SWRUHNSr Rar PREELde

according to any of claims. 1 to 8 or a therapeutically
acceptable salt thereof in admixture  with a

therapeutically acceptable diluent or carrier.
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