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(57) Composes de formule génerale A-B-C dans laquelle:
A représente un radical monovalent d’une molecule
cyclique levogyre; B représente un radical bivalent d un
acide amin¢ alpha levogyre; C représente un radical
monovalent d’'une molecule aromatique levogyre. Les
composes presentent une efficacite anti-hypertensive,
analgesique, immuno-modulante et anti-inflammatoire,
1ls sont resistants a 1’hydrolyse enazymatique et peuvent
s‘utiliser dans la préparation de meédicaments
administres par voie orale.
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(57) Compounds of general formula A-B-C 1n which: A
1s a monovalent radical of a laevorotatory ring molecule;
B 1s a bivalent radical of a laevorotatory o-aminoacid:
and C 1s a monovalent radical of a laevorotatory aromatic
molecule. The compounds show an anti-hypertensive,
analgesic, immuno-modulating and antunflammatory
activity, they are resistant to enzyme hydrolysis and they
can be used for the preparation of drugs for oral
administration.
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ABSTRACT

Compounds of general formula A-B-C in which: A 1is a
monovalent radical of a laevorotatory ring molecule; B is
a bivalent radical of a laevorotatory c-aminocacid; and C
is a monovalent radical of a laevorotatory aromatic
molecule. The compounds show an anti-hypertensive,
analgesic, immuno-modulating and antiinflammatory
activity, they are resistant to enzyme hydrolysis and they

can be used for the preparation of drugs for oral
administration.
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COMPOUNDS WITH A SEQUENCE OF THREL RADICALS, THE CENTRAL
ONE BEING o-AMINOACIDIC AND THERAPEUTICAL APPLICATIONS
THEREQOF.

DESCRIPTION
Technical Field

The present invention has as 1ts object compounds

having multiple pharmacological activity, and which
present in their molecule a sequence of three radicals,
of which the central one 1s an o—amminoacid radical.
These compounds, which show a good level of resistance to
enzymatic hydrolysis, can be used in the preparation of
drugs, in particular for oral use, having anti-
hypertensive, analgesic, immunomodulating and anti-
inflammatory activities.
Background Art
As is known, in EP-A-148.133 and EP-A-204.374, and 1n

FP-A-423.077, molecules of peptidic nature are known,

having anti-hypertensive, analgesic and immunomodulating
activity, characterized by the sequence of three radicals
of specific a-amino acids.

FP-A-204.374 describes tripeptide compounds formed
Wwith a chain of three natural amino acid residues linked
by a peptide bond. In particular one of the end amino
acid residue is a substituted L-proline residue.

Said compounds have been shown to work well in the
preparation of drugs having the above characteristics.
However, their use has been limited tTO administration by
injection, due to the low resistance shown by these

compounds to enzymatic hydrolysis.
Disclosure of the Invention

I+ has now been surprisingly found that the use of
compounds according to the present invention makes 1t
possible to overcome the above-mentioned limitation,
while at the same time offering other advantages which
will be clearly seen from the following. Object of the

present invention are compounds of general formula
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A-B-C 1in which A 1s a monovalent radical of a ring molecule

selected from the group consisting of:

in which

X

Il

can be CH,, S or CHOH

can be 0, 1, or 2

R' can be H or CH,,

R

N

can be H, CH,, or a dgeneric nitrogen blocking group as
used 1n the synthesis of peptides selected from the
group consisting of CBZ, BOC, Fmoc and acetyl

can be CH,, or CO

can be NH, NCH,, O or S;

1s a bivalent radical of an neutral (L)-a-amino acid,
selected from the group consisting of glycine, leucine,
alanine and valine; and

1s the monovalent radical of a (L)-aromatic amino acid

selected from the group consisting of

MeCytOMe, MeCytOH, C(CytOMe, CytOH, CypOMe,

TrpOMe, PhgOMe, wherein CBZ 1s carbobenzoxy,
MeCytOMe is methyl- (1) -methyl-(S)-1,2,3,4-
tetrahydro-9H-pyrido(3,4b] -indole-3-carboxylate, or
MeCytOMe is methyl-(9) -methyl-(S)-1,2,3,4-
tetrahydro-9H-pyrido[3,4-b] -1indole-3-carboxylate, or
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MeCytOMe 1s methyl-(5)-methyl-(S)-1,2,3,4-
tetrahydro-SH-pyrido(3,4-b] -indole-3-carboxylate,
MeCytOH 1s the free acid form of MeCytOMe,
CytOMe 1s methyl-(S)-1,2,3,4-tetrahydro-9H-pyrido

5 [3,4-b] ~-indole-3-carboxylate, CytOH is the free acid
form of CytOMe, CypOMe is (L)-1,2,3,4-tetrahydro-

e M,

3-isoquinoline methyl ester, TrpOMe is tryptophan

methyl ester, PhgOMe is phenyl-glycine methyl ester

and salts, esters and amides thereof, with the proviso
10 that when A 1is

L O

| CO=— or | CO-,
H - R
15
in which R has the meaning previously indicated, with the
exclusion of CH,,
20 then C cannot be either a residue of trytophan, or of

phenylalanine.

The present invention also extends to drugs with anti-
hypertensive, analgesic, immuno-modulating and anti-
inflammatory activity, characterized by the fact that they

25 comprise at least one of the compounds represented by the above
general formula.

These compositions can be taken orally.

The present invention also extends to the use of compounds
of the general formula indicated above, for example for oral

30 use, for the treatment of states of hypertension, for pain
therapy, for the modulation of immune responses and for the
treatment of i1nflammatory states.

The compositions according to the present invention can
naturally contain non-toxic, pharmaceutically inert support

35 materials. Among the suitable non-toxic, pharmaceutically

lnert, support materials can be included solid, semi-solid or

Pl gt bppe s cmes s et et ad .
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liguid diluents, various fillers and additives, for example
binding, moistening, reticulating and adsorbtion agents, agents
for delaying solution and accelerating absorption.

5 Examples of the possible pharmaceutical preparations can
include tablets, sugar-coated pills, capsules, pills,

granulates, suppositories, solutions, suspensions and
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emulsions, ©pastes, ointments, gels, c¢remes, lotions,
powders and sprays.

Tablets, sugar-coated pills, capsules, pills and
granulates can be provided with the usual coatings and
coverings, if necessary containing opacifiers, and they
can be compounded in such a way as to release the active
agents only or preferably in a certain part of the
intestine, with delaved action 1f necessary.

Said formulations can also contaln dyes, preservants
and additions to improve their smell and taste, for
example o0il of mint and -eucalyptus o1l and sweeteners,
for example saccharin.

The pharmaceutical preparations mentioned can contain,
as active principles, other active pharmaceutical agents
as well as the compounds according to the present

invention.

Modes for carrying out the Invention

Up to now, a description of a general nature has been
given of the compounds object of the present invention.
With the help of the following examples a more detailled
description is now given, with the aim of giving a better
understanding of their objects, characteristics and

functional advantages.
In the following examples will first of all be given

the data necessary for synthesis of the compounds
according to the present invention. There will then Dbe
given data regarding their pharmacological activity,
using methods widely known to be wvalid. In particular,

for the pressure tests, spontaneously hyper-tensive rats
were used (SHR from the company Charles River), operated
in such a way as to enable pressure to be read even when
the animals were awake and free to move. In order ¢to
evaluate the analgesic activity, the Hot Plate and
Writhing Tests were used. For the anti-inflammatory
effect the test of carraginine edema was used. Finally,
for immuno-modulating activity the evaluation of the

stimulation of growth of human lymphocites 1n culture was
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resorted to, after the addition of specific antigens. The
results obtained for each synthesized compound are given at
the end of each example.

For the components used 1n the examples, the following
abbreviations have been adopted:
(S) -CytOEt Ethyl-(S)-1,2,3,4-tetrahydro-9H-pyrido([3,4-

b] indole-3-carboxylate

(1) -Me- (S) -Cyt0OMe = Methyl- (1) -Methyl-(S)-1,2,3,4-
tetrahydro-9H-pyrido[3,4-b] indole-
3-carboxylate
Methyl- (9) -Methyl-(S)-1,2,3,4-
tetrahydro-9H-pyrido[3,4-b]indole-3-
carboxylate
Methyl- (5) -Methyl-(S)-1,2,3,4-
tetrahydro-9H-pyrido(3,4-b]indole-3-

(9) -Me- (S) -CytOMe

(5) -Me- (S) -Cyt0OMe

carboxylate
Methyl-(5) -hydroxy-(S)-1,2,3,4-
tetrahydro-9H-pyrido[3,4-b] indole-

5-0OH- (S) -CytOMe

3-carboxylate

TrpH = Tryptamine

CytH = Tryptoline(or: 1,2,3,4-tetrahydro-9H-pyrido[3, 4-
b] indole)

Cyt = the amine radical of CytH

CypH = 1,2,3,4-tetrahydro isoquinoline

(L) -OmtOMe = Methyl-4-methoxy- (L) -phenylalaninate
(L) -PhgOMe = Methyl- (L) -phenylglycinate

(L) -Pme = (S)-(-)-2-amino-l-methoxy-3-phenylpropane

2-Fur = 2-furoic acid (or: furan-2-carboxylic acid)

2-Tiof = 2-thiophenic acid (or: thiophene-2-carboxylic
acid)

2-Pirrolyl = pyrrole-2-carboxylic acid
Pyr = the acid radical of pyrrole-2-
carboxylic acid

1-Me-2-Pirrolyl = 1l-methyl-pyrrole-2-carboxylic acid
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- 6(a) -

2-Indolyl = 1ndole-2-carboxylic acid
1-Me-2-indolyl = 1l-methyl-indole-2-carboxylic acid
5 N-Me- (L) -Pro = N-methyl- (L) -Proline
(L) -CypOMe = methyl-1,2,3,4-tetrahydro isoquinoline-

3-carboxylate
(1) -Me- (L) -CypOMe = Methyl- (1) -methyl-1,2,3,4-tetrahydro
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| isoguinoline-3-carboxylate
(6) -MeO- (L) -CypOMe = Methyl- (6)-methoxy-1,2,3,4-

tetrahydro isoquinoline—-3-
carboxylate

Cpe = 1,2,3,4-tetrahydro isoquinoline-3-methoxy

methyl

(L) -Mep = (2)-methyl-(L)~Proline

\/ 3:4-(L)-Pro = 3,4 dihydro-(L)-Proline

(S)-Dhi = (S)-(-)-indoline-2-carboxylic acid

(L) -Pip = (L)-pipecholinic-2-carboxylic acid

(L) -Tia = (L) - (-) -thiazolidine- (4)-carboxylic acid

(S)-Aza = (S)-(-)-azetidinic-2-carboxylic acid

(S)-Tfc = (-)-tetrahydro furan-2-carboxylic acld.

Example 1
Ssynthesis and pharmacological activity ofZz-(L)-Pro-
(L) -Ala- (S)-CytOEt (compound 1)
A suspension of 1,830 g (5,71 mmoles) of Z-(L)-Pro-

(L)-AlaOH (Sigma) in 100 ml of anhydrous tetrahydrofurane
(THF) was brought under argon atmosphere to a temperature
of approximately -20°C. On stabilization of  the
temperature, the followling were added under stirring 1n
quick succession: 0,820 ml (6,27 mmoles) of
isobutylchloroformate (IBCF) and 0,690 ml (6,28 mmoles)
of 4-methylmorpholine (NMM), leaving the system under
stirring for approximately 2 minutes. Then 0,850 g (6,29
mmoles) of anhydrous 1l-hydroxybenzotriazole (HoBt) were
added. The mixture was left under stirring for
approximately 20 minutes, keeping the temperature under
control at approximately -15°C. A solution was then
added, pre-cooled to -15°C for 30 minutes, of 1,570 g
(5,59 mmoles) of (S)-CytOEt.HCl (the free acid was
prepared according to Brossi's method (A.Brossi,
A.Forcella, S.Teitel: J.M.C. (1973), 1lo(4), 418] and the
corresponding ethyl ester was prepared according to

Chan's method [M.A.Brook, T.H.Chan: Synthesis, (1983)
(3), 201]) and 0,620 ml (5,62 mmoles) of NMM in 30 ml of

anhydrous N, N-dimethylformamide (DME') . Leaving the
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temperature of the system free TO rise to room

temperature, after approxXximately one hour, 0,690 ml (6,23
nmoles) of NMM were again added, maintalning stirring and
static argon for a further 12 hours. The white
precipitate was then filtered away and washed with a
little anhydrous THF. The latter was put back into the
reaction solution of a yellowlsh colour which,
concentrated under vacuum to approximately one quarter of
its original volume, was diluted four times with
methylene chloride and was extracted in succession using
5% NaHCO3 (4 x 30 ml); saturate aqueous NaCl (2 x 30 ml);
4% KHSO4 (4 x 30 ml) and finally saturate aqueous NaCl (3
x 30 ml), discarding the aqueous phases. The organilc
phase extracted was left in a cool chamber under argon
and on anhydrous NasSO4 for 12 hours. The desiccant was
then filtered away and the solution concentrated to a
small volume under vacuum. The residual yellowish 01l was
taken up with 30 ml of a methanol/anhydrous ethyl ether
mixture (5:1), obtaining a limpid, yellowish solution
which, after elimination of the ethyl ether, was dripped
slowly into a greatly exceeding amount of cold water. The
large amount of white precipitate thus obtained, after a
couple of hours in a cold chamber, is filtered, washed
using 20 ml of a water/methanol solution (10:1) and dried
under vacuum on P»O0g for 24 hours. 2,0 g (65,45%) of an
analitically pure whiteish solid were recovered.

This compound shows a good anti-hypertensive effect.
At a dose of 4 mg/Kg 1i.p., the pressure values were
reduced by 15-20%, and the effect was maintained for a
number of hours.

At the same dose, a slight pain killing effect was
also noted under the Hot Plate test.

From an immunological point of view, the compound
increases the response of lymphocytes stimulated Dby
phytohemoagglutinine (PHA).

The following compounds were prepared in a similar

manner.

bbb rtuinledn ety (b - Py P - S-S O,
a8 i 1 T, Sl 1, sl - . G4, ot 2SS ¢ guddi et
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Z— (L) (L) -Leu-(S)-CytOMe

7—- (L) -Pro- (L) -Leu- (1) Me- (S) -CytOMe
Z-(L)-Pro- (L) -Leu-(9) -Me- (S) -CytOMe
Z-(L)-Pro-(L)-Ala-(1)-Me- (S)-CytOMe
72— (L) ~Pro- (L)-Ala-(5)-Me- (S)-CytOMe
72— (L) -Pro-(L)~-Ala-(9)-Me- (S)-CytOMe
72-(L)-Pro-(L)-Ala-(1,5)-Me-(S)-CytOMe
Z-(L)-Pro-(L)-Ala-(5)-OH-(S) -CytOMe
Z- (L) -Pro-Gly—(S)-CytOMe

Z—- (L) -Pro-Gly-(1) -Me-(S)-CytOMe
72-{(L)-Pro-(L)-Val-(1l)-Me- (S5)-CytOMe
Z—-(L)-Pro-(L)-Val-(S)-CytOMe

| Example 2
Synthesis and pharmacological activity of Z-(L)-Pro-
(L)-Ala-TrpH (compound 2)

A suspension of 1,500 g (4,68 mmoles) of Z-(L)-Pro-

(L) -AlaOH (Sigma) in 60 ml of dry methylene chloride
(CH»Clp) was brought under argon atmosphere to a
temperature of approximately -20°C. On stabilization of
the temperature, the following were added under stirring
in quick succession: 0,020 ml (4,74 mmoles) of
isobutylchloroformate (IBCF) and 0,580 ml (4,77 mmoles)
of N-methylpiperidine (NMP), leaving the system under
stirring for approximately 2 minutes. A solution pre-
cooled to -15°C for 30 minutes of 0,880 g (4,47 mmoles)
of TrpH.HC1l and 0,550 ml (4,52 mmoles) of NMP in 15 ml of
anhydrous N,N-dimethylformamide (DMF) was then added to
the white suspension. Under stirring, the temperature of
the system was allowed to rise to room temperature. After
approximately 3,5 hours of reaction, the white
precipitate was filtered away and washed with a 1little
CH,Clp,. The latter was put Dback 1into the reaction
solution of a vyellowish colour, which was extracted 1in
succession using 5% NaHCO3 (3 x 30 ml); saturate agueous
NaCl (2 x 30 ml); 4% KHSOgq (3 x 30 ml) and finally
saturate aqueous NaCl (3 x 30 ml), discarding the aqueous
phases. The organic phase extracted was left 1in a cool

Oty e ok At A=t vl S
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chamber under argon and on anhydrous NapS0O4 for 24 hours.

The desiccant was then filtered away and the solution
concentrated to a small volume under vacuum. The residual
vellowish liquid was dripped under stirring into 150 ml
of petroleum* ether (30/50), obtaining a rubbery grey

precipitation. The solution was decanted and the residual
mass was taken up with a minimum of CHpCly and further

purified by flash-chromatography in a normal phase (S10y,
eluant CH»Clp/n-Hexane/nPrOH 10:1,5:0,5). Having
collected and joined together the fractions of 1interest,
most of the eluant was. eliminated under vacuum and
precipitation with an excess of n-Hexane takes place.
There was a large amount of whitelsh preclpltate,
slightly rubbery, which was filtered after a couple of
hours and dried on P»0Og under vacuum for 24 hours. 1,300
g (62,8%) of an analytically pure whiteish solid were
recovered.

On pressure, this compound has an activity comparable
to that of compound 1. The immune response was also
increased, but to a lesser extent than in the previous

compound.
Example 3

synthesis and pharmacological activit of Z-(L)-Pro-

(L)~-Ala-CytH (compound 3)

A suspension of 1,500 g (4,68 mmoles) of Zz—(L)-Pro-
(L) -AlaOH (Sigma) in 70 ml of dry methylene chloride
(CHpCls) was Dbrought in an argon atmosphere to a
temperature of approximately -20°C. On stabilization ot
the temperature, the following were added under stirring
in quick succession: 0,620 ml (4,74 mmoles) of
isobutylchloro-formate (IBCF) and 0,580 ml (4,77 mmoles)
of N-methyl-piperidine (NMP), leaving the system under
stirring for approximately 2 minutes. Adding 0,650 g
(4,81 mmoles) of anhydrous l1-hydroxybenzotriazole (HOBT),
the temperature was Kept, under stirring, at
approximately -15°C for a further 20 minutes, then adding
0,780 g (4,53 mmoles) of CytH (Aldrich). Leaving the
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free to rise to rOOom

the systen
tely one hour another 0,580

i)

(4,77 mmoles) of NMP were added. The mixture was left

cut of the 1light, for 12

under stirring, static argon,
away and

The solid white precipitate was filtered

d with a little methylene chloride, which Wwas put
' ellowish colour.

sing 5% NaHCO3 (3 X 30

ml) and finally saturate

discarding the aqueous.

extracted wa

anhydrous NapS5S04 for 24 hours.
filtered away and the solutlion concentrated to a small

obtaining a residual vellowish oil

volume under vacuull,
drous ethyl ether. The ether

which was taken up with anhy
d was brought back to a dry state

under vacuum an taken up with

the smallest possible volume
(2:1) was purified by flash-

in a normal phase (5102, eluant ethyl acetate/n-hexane:

2/1,5). Having joined and concentrated the fractions of
pale yellow oil was left

of acetate mlxture of

ethyl/n-hexane chromatography

interest under vacuum a dense
~which, when taken up with a minlmum quantity of methanol,
d in an excess of water, obtaining an

was precipitate
After two hours

cculent whitelsh precipitate.

rest _white precipitate Wwas

filtered
1,520 g (70,7%) of an analitically

and dried under vacuum on P
pure, slightly rubbery

off-white solid were recovered.

The compound Z-(L)—Pro—(L)~Ala—CypH was prepared 1n a

similar manner.
The compound shows a bland anti-hypertensive

.+ a dose of 8 mg/Kg/i.p.
Examgle 4

synthesis and pharmacological activity of Z-(L)-Pro-
) -OmtOMe (compound 4)

s o derieh by by
v rrrrwarbleyw - o jmind~Gioel uefciedeimiededoly oo ialied -2 OO oot e ROed - e i einn el 1. ' +aLalfl o~ -l
S e, A o o S . S
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A suspension of 1,600 g (5,00 mmoles) of Z-(L)-Pro-

(L) -AlaOH (Sigma) in 70 ml of dry methylene chloride
(CH»Clp) was brought, under stirring and 1n an argon
atmosphere, to the temperature of the ice and salt bath.
The following were then added in  succession: 0,850 g
(5,03 mmoles) of commercial 1-hydroxybenzotriazole (HOBT)
and 0,960 g (5,01 mmoles) of N- (dimethylaminopropyl)-N'-
ethylcarbodiimide.HCl (EDC). Keeping the temperature
under control, the mixture was left under stirring for 10
minutes and then the following were added 1n succession:
1,210 g (4,92 mmoles) of OmtCMe.HCI, prepared (accordilng
to Chan's method) from 4-methoxy- (L) -phenylalanine

(Aldrich) and 0,550 ml (4, 99 mmoles) of 4 -
methylmorpholine (NMM), maintaining the temperature for a
further 2 hours. The mixture was then left under

stirring and static argon for 12 hours with the
temperature free to rilse tO room temperature. The solid
white precipitate was filtered away and washed with a
little CHoClp. The latter was put back 1into the filtered
reaction solution, which was extracted 1in succession
using 5% NaHCO3 (3 x 30 ml); saturate aqueous NaCl (2 X
30 ml); 4% KHSO4 (3 x 30 ml) and saturate aqueous NaCl (3
x 30 ml), discarding the aqueous phases. The organilc
phase extracted was left 1in a cool chamber under argon
and on anhydrous Na;SO4 for 12 hours. The desiccant was
then filtered away, the solution concentrated to a small
volume and dripped under stirring 1into approximately 180
ml of dry petroleum ether (30/50), obtaining an abundant
milk-white precipitation, which after a few hours at rest
in a cold chamber was filtered and left for 12 hours
under vacuum on P»0g. 2,020 g (80,2%) of an analytically
pure milk-white solid were recovered.

The compound shows a bland anti-hypertensive effect,
at a dose of 8 mg/Kg/i.v.. The immune response was also

slightly increased.
Example 5

Ssynthesis and pharmacological activity of Z-(L)-Pro-
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(L) -Ala-(L)-PhgOMe (compound 95)
A suspension of 1,500 g (4,68 mmoles) of Z-(L)-Pro-

(L)-AlaOH (Sigma) 1in 60 ml of dry methylene chloride
(CH»oCls) was brought, under stirring and 1n an argon
atmosphere, to the temperature of the ice and salt bath.
The following were then added in succession: 0,800 g
(4,73 mmoles) of commercial l-hydroxvybenzotriazole (HOBt)
and 0,900 g (4,69 mmoles) of N-(dimethylaminopropyl)-N'-
ethyvlcarbo-diimide.HCl (EDC). Keeping the temperature
under control, the mixture was left under stirring for 10
minutes and then the following were added 1n successlion:
0,940 g (4,66 mmoles) of (L)-PhgOMe.HCl (Bachem) and
0,520 ml (4,72 mmoles) of 4-methylmorpholine (NMM),
maintaining the temperature for a further 2 hours. The
mixture was then left under stirring and static argon for
12 hours with the temperature free to rise to room
temperature. The so0lid white precipitate was filtered
away and washed with a little CH»Clp. The latter was put
back 1into the filtered reaction solution, which was
extracted in succession using 5% NaHCO3 (3 x 30 ml);
saturate aqueous NaCl (2 x 30 ml); 4% KHSOgq (3 x 30 ml)
and finally saturate aqueous NaCl (2 x 30 ml), discarding
the aqueous phases. The organic phase extracted was left
in a cold chamber under argon and on anhydrous NasS0O4 for
12 hours. The desiccant was then filtered away, the
solution concentrated to a small volume and the dense
residual liquid was ground with anhydrous ethyl ether a
nunber of times, decanting each time and discarding the
ether phase. The residual solid was left for 24 hours
under vacuum on P»0Og. 1,630 g (74,8%) of an analytically
pure powdery white solid were recovered.

The compound shows a bland anti-hypertensive effect,
at a dose of 8 mg/Kg/i.p.. It also has a moderate
analgenic effect when tested using the Hot Plate test.

The following compounds were prepared 1n a slmilar

manner:
Z-(L)-Pro-(L)-Leu- (L) -PhgOMe
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Z—-(L)-Pro-(L)-Val- (L) -PhgOMe
Zz- (L) -Pro-Gly—- (L) -PhgOMe
Example 6

Synthesis and pharmacological activity of Z-(L)-Pro-

aanbun.

(L)-Ala-(L)-Pme (compound 6)

A suspension of 1,550 g (4,84 mmoles) of Z-(L)-Pro-
(L)-AlaOH (Sigma) 1in 60 ml of dry methylene chloride

(CHoClp) was brought, under stirring and under argon
atmosphere, to the temperature of the 1ce and salt bath.
The following were then added 1in succession: 0,820 g
(4,85 mmoles) of commercial l-hydroxybenzotriazole (HOBt)
and 0,930 g (4,85 mmoles) of N-(dimethylaminopropyl)-N'-
ethylcarbodi-imide.HCl (EDC). Keeping the temperature
under control, the mixture was left under stirring for 10
minutes and then the followling were added in succession:
0,970 g (4,81 mmoles) of (L)-Pme.HCl (Fluka) and 0,530 ml
(4,81 mmoles) of 4-methylmorpholine (NMM), mailintaining
the temperature for a further 2 hours. The mixture was
then left under stirring and static argon for 12 hours
with the temperature free to rise to room temperature.
The solid white precipitate was filtered away and washed
with a little CHpCl,. The latter was put back 1into the
filtered reaction solution, which was extracted 1in
succession using 5% NaHCO3 (3 x 30 ml); saturate aqueous
NaCl (2 x 30 ml); 4% KHSO4 (3 x 30 ml) and finally
saturate aqueous NaCl (2 x 30 ml), discarding the aqueous

phases. The organic phase extracted was left 1n a cold
chamber under argon and on anhydrous Na»SOqy for'lz hours.
The desiccant was then filtered away, the solution
concentrated to a small volume and dripped into 150 ml of
dry petroleum ether (30/50), obtaining an abundant,
slightly rubbery milk-white preclpltate. Thilis was left at
rest in a cold chamber for a few hours and then the solid
white precipitate was filtered under vacuum and ground

with anhydrous ethylic ether, discarding the ether phase.
The residual white solid was left for 24 hours under
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vacuum on P»0g. 1,870 g (80,1%) of an analytically pure

white solid were recovered.

The compound has a good anti-hypertensive activity at
a dose of 2 mg/Kg i.v.. After one hour the pressure was
reduced by approximately 25%. The compound furthermore
has a good analgesic activity, expressed 1n a /0%
reduction of contorsions during the Writhing test, and
extension of time (25%) in the Hot Plate test. The anti-
inflammatory effect appears to be rather weak, while the
increase in immunological activity was more consistent.
The following compounds have been prepared 1n a similar
manner:

Z- (L)-Pro-(L)-Leu- (L) -Pme

Z—-(L)~-Pro-(L)-Val-(L)-Pme

Z—- (L) -Pro-Gly- (L) -Pme

Example 7
Synthesis and pharmacological activity of Z-(L)-Pro-
(L)-Ala-(1)-Me- (L) -TrpOMe (compound /)

A suspension of 2,100 g (6,55 mmoles) of Z-(L)-Pro-
(L) -AlaOH (Sigma) 1in 80 ml of dry methylene chloride
(CHoClp) was brought, under argon atmosphere, to a
temperature of approximately =-20°C. On stabilization of
the temperature, the following were added 1n rapid
succession: 0,850 ml (6,50  mmoles) of
isobutylchloroformate (IBCF) and 0,790 ml (6,50 mmoles)
of N-methylpiperidine (NMP), leaving the system under
stirring for approximately 2 minutes. A solution pre-
cooled to -15°C for 30 minutes of 1,700 g (6,32 mmoles)
of TrpOMe.HCl, prepared (according to Chan's method) from
1-Me- (DL)-TrpOH (Aldrich) and 0,770 ml (6,33 mmoles) of
NMP in 25 ml of anhydrous N,N-dimethyl-formamide (DMF)
was then added to the white suspension. Under stirring,
the temperature of the system was allowed to rise to room
temperature. After approximately 4 hours of reaction, the
white preciplitate was filtered away and washed with a
little CH»Cl,. The latter was put back into the reaction

solution of a vyellowish colour, which was extracted 1in
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succession using 5% NaHCO3 (4 x 30 ml); saturate aqueous
NaCl (2 x 30 ml); 4% KHSOg4 (4 X 30 ml) and finally

saturate aqueous NaCl (3 x 30 ml), discarding the agueous

_16...

phases. The organic phase extracted was left in a cold
chamber under argon and on anhydrous Na,SO4 for 24 hours.
The desiccant was then filtered away and the solution
concentrated to a small volume under vacuumn. The
residual vellowilish liquid was dripped under stirring into
150 ml of n-hexane, obtaining a large amount of white
precipitate, which was filtered after resting for several
hours 1in a cold chamber, ' leaving the white solid under
vacuum on P»0g for 12 hours. 2,700 g (85,0%) of a white
solid were recovered, which on analysls was shown to be
Z-(L)-Pro-(L)-Ala-(1l)-Me~ (DL)-TrpOMe. The two diastereo-
ilsomers were separated by flash-chromatography 1n an
inverse phase (resin Cl8, eluant H»O/CH3CN 60:40),
collecting and uniting the fractions of interest. On
elimination under vacuum of most of the organic phase, an
abundant white flocculent precipitation was obtained
which, after several hours at rest i1n a cold chamber, was
filtered under vacuum. The filltered solid was dried for
24 hours on P05 under vacuum. 1,0 g (31,5%) of an
analytically pure white solid corresponding to Z-(L)-Pro-
(L)-Ala-(1)-Me- (L) -TrpOME were recovered.

The compound has a good anti-hypertensive effect, as
at a dose of 2 mg/Kg i.v. a reduction of 10% 1in basic
pressure was obtalined 1n spontaneously hypertensive
animals. The compound Z-(L)-Pro-(L)-Ala-(5)-Me-{(L)~-TrpOMe
has been obtained 1n a similar manner.

Example 8

Synthesis and pharmacological activity of 2Z2-Fur- (L) -

Leu- (L) -TrpOMe (compound 8)
A suspension of 1,0 g (2,72 mmoles) of (L)-Leu-(L)-

TrpOMe.HC1 (Novabiochem)* in 60 ml of dry methylene
chloride (CH»Cls) was Dbrought, under argon atmosphere,
to the temperature of the 1ce and salt bath. 0,490 ml
(6,07 mmoles) of dried pyridine were then added and,

*Trade-mark
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after approximately 10 minutes, a solution of 0,290 ml
(2,90 mmoles) of 2-FurCl (Fluka) 1n 20 ml of dried
CHpClo, freshly distilled, Was added dropwise,

controlling the temperature of the bath. On completing
the additions, the reaction mixture was left under
stirring, in an argon atmosphere and out of the light for
approximately 4 hours. The mixture was then beaten 1in
succession with 5% NaHCO3 (3 x 30 ml), saturate aqueous
NaCl (2 x 30 ml), 4% KHSOgq (3 x 30 ml) and finally
saturate aqueous NaCl (3 x 30 ml), discarding the aqueous
phases. The organic phase extracted was left 1n a cold
chamber under argon and anhydrous Na»S0O4 for 12 hours.
The desiccant was then filtered away and the organic
solution, concentrated to a small wvolume under vacuu,
was added dropwise under stirring to approximately 200 ml
of dry petroleum  ether (30/50) . The milk-white
precipitate, after several hours at rest 1n a cold
chamber, was filtered under wvacuum and washed with a
small amount of CH»Cl,/petroleum ether mixture (1:10),
discarding the organic solutlion. It was then left for 24
hours on P»0g under vacuum. 0,750 g (65,0%) of an
analytically pure off-white solid were recovered.

The compound shows a slight anti-hypertensive effect,
at a dose of 4 mg/Kg 1i.v.. On human lymphocites, the
immunitary response was strongly stimulated even with
small doses of peptide. The compound also shows a slight
anti-inflammatory effect.

The following compounds have Dbeen obtalned 1n a
silmllar manner:

2-Fur-(L)-Ala- (L) -TrpOMe

2=-Fur-(L)-Val- (L) -TrpOMe

2-Fur-(L)-Ala-(S)-CytOMe

2-Fur-Gly- (L) -TrpOMe

2-Tiof-(L)-Leu-(L)-TrpOMe

Example 9
Synthesis and pharmacological activity of Z2-Pyrrolyl-
(L) -Leu- (L) -TrpOMe (compound 9)
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A suspension of 0,800 g (7,20 mmoles) of 2-

_,]_8._

-y

pyrrolylcarboxylic acid (Aldrich) 1in 60 ml of dry

methylene chloride (CH»Clp) was Dbrought, under argon, to
the temperature of the 1ce and salt bath. The followlng
were added successively under stirring: 1,380 g (7,20
mmoles) of N- (dimethylaminopropyl)-N'-ethylcarbodi-
imide.HC1 (EDC) and 1,170 g (7,21 mmoles) of commercial
l1-hydroxybenzotriazole (HOBt) . Maintaining the
temperature of the bath, after 10 minutes a further 2,650
g (7,20 mmoles) of (L)-Leu-(L)-TrpOMe.HCl (Novabiochem)
and 0,800 ml (7,26 mmoles) of N.methylmorpholine were
added, leaving the reaction mixture under aglitation, 1in
an argon atmosphere and out of the light for 12 hours.
The white precipitate was then filtered away and washed
with a little CH»Cl,. The latter was put back 1into the
reaction solution of a brownish-yellow colour, which was
extracted 1in succession using 5% NaHCO3 (3 x 30 ml);
saturate aqueous NaCl (2 x 30 ml); 43 KHSOgq (3 x 30 ml)
and finally saturate aqueous NaCl (3 x 30 ml), discarding
the aqueous phase. The organic phase extracted was left
under argon and out of the light for 12 hours on
anhydrous Na»S0O4. The desiccant was then filtered away,
the solution concentrated to a small volume under vacuum
and the residual vellow o01l, taken up with the smallest
possible amount of a chloroform/acetone mixture (3:1),
was purified using flash-chromatography 1n a normal phase
(Si0», eluant CHClz/acetone: 5,5/1). The chromatographic
fractions, 7jolined together and concentrated to a small
volume, were added dropwise under stirring to 300 ml of
petroleum ether (30/50), obtaining an abundant milk-white
precipitate. After several hours at rest 1n a cold
chamber, the off-white solid 1s filtered and left for 24
hours under wvacuum on KOH 1n drops, out of the 1light.
1,450 g (47,4%) of an analytically pure dirty white solid
were recovered.

The compound shows a slight effect on pressure, and

gives a bland reduction of inflammatory responses. The
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following compounds have been prepared 1in a simillar

— 19 -

manner:
1-Me-2-Pyrrolyl-{(L)-Leu- (L) -TrpOMe
1-Me~-2-Indolyl-(L)-~Leu-(L)-TrpOMe

2-Indolyl-(L)-Leu- (L) -TrpCOMe

Example 10
Synthesis and pharmacological activity ofN-Me- (L)-Pro-

(L) -Leu- (L) -TrpOMe .HC1 (compound 10)
A suspension of 1,0 g (7,74 mmoles) of N-Me-(L)-Pro,OH

(Sigma) in 60 ml of dry methylene chloride (CH»Clo) was
brought, in an argon atmosphere, to the temperature of an
ice and salt bath. The following were then added 1n
succession: 1,250 g (7,74 mmoles) of commercial 1-
hydroxybenzotriazole (HOBt) and 1,600 g (7,75 mmoles) of
N,N'-dicyclohexylcarbodiimmide (DCC), leaving the system
under stirring and maintaining control of the temperature
for a further 30 minutes. The reaction mixture was then
additioned with 2,800 g (7,61 mmoles) of (L)-Leu-(L)-
TrpOMe .HC1 (Novabiochem) and 0,840 ml (7,62 mmoles) of 4-
methylmorpholine (NMM), leaving the system under stirring
for 12 hours with the temperature free to rise to room
temperature. The fine white precipitate was then filtered
away and washed with a little CHoClo. The latter was put
back into the filtered reaction solution, which was
concentrated under vacuum to approximately half 1its
original volume, filtering away the new white
preclpitate. It was then extracted in succession using
5% NaHCO3 (3 x 30 ml) and saturate aqueous NaCl (2 x 30
ml), discarding the aqueous phases. The organlc phase was
then extracted with acetate buffer at pH 4 (3 x 30 ml),
discarding the organic phase. The aqueous phase was
brought to pH 6 and extracted using CH»Cly, (3 x 30 ml).
The organic phase, extracted with saturated acqueous NaCl
(2 x 30 ml), was left in a cold chamber, under argon
atmosphere and anhydrous NasS0O4 for 24 hours. The
desiccant was then filtered away, the organic solution

concentrated to a small volume and the residual yellowish
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ligquid added dropwise under enercetlc stirring to an
excess of dry petroleum ether (30/59), obtaining an
abundant white precipitate. After several hours 1n a cold
chamber the white solid was filtered and, taken up at the
limit of solubility with anhydrous dioxane, was
precipitated again in an excess of a solution of 1,0 M of
gasseous HCl in anhydrous ethyl ether. After leaving the
suspension to rest in a cold chamber for approximately 1
hour, the excess of acid was eliminated under a flow of
dry nitrogen, then adding a large excess of anhydrous
ethyl ether. The abundant: fine milk-white precipitation,
filtered under vacuum and washed 1n a 1little anhydrous
ethyl ether, was left for 24 hours under vacuum on P»Og.
2,550 g (70,0%) of an analytically pure semi-crystalline
white solid were recovered.

The compound has an excellent anti-hypertensive
effect, and at a dose of 2 mg/Kg 1i.v. pressure was
reduced by 15-20%. The 1immune response was slightly
increased, and the substance also shows a low analgesic
effect. The following compounds have been prepared 1in
a simllar manner:

N-Me- (L) -Pro—-(L)-Ala- (L) -TrpOMe .HCl
N-Me- (L) -Pro-(L)-Val- (L) -TrpOMe.HCl
N-Me- (L) -Pro-(L)-Ala-(S)-CytOMe.HCL
N-Me- (L) -Pro-Gly- (L) -TrpOMe .HC1l

Example 11

Synthesis and pharmacological activity of Z-(L)-Pro-
(L)-Ala- (L) -CypOMe (compound 11)

A suspension of 1,600 g (5,0 mmoles) of Z-(L)-Pro-
(L)-AlaOH (Sigma) in 80 ml of dry methylene chloride
(CH»Cls) was brought 1n an argon atmosphere to a
temperature of approximately -20°C. On stabilization of
the temperature, the following were added 1n Qquick
succession: 0,670 ml (5,13 mmoles) of l1sobutyl-
chloroformate (IBCF) and 0,570 ml (5,17 mmoles) of 4-
methylmorpholine (NMM), leaving the system under stirring

for approximately 2 minutes.
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Adding 0,700 g (5,18 mmoles) of anhydrous 1-
hydroxybenzotriazole (HOBT), the temperature was kept at
approximately -15°C for a further 20 minutes. A solution,
pre-cooled to approximately -15°C for 30 minutes, of
1,100 g (4,83 mmoles) of (L)-CypOMe.HCl, prepared
(according to Chan's method) from (L)-1,2,3,4-tetrahydro-
3-isoquinoline acid hydrochlorate (Bachem)* and 0,540 ml
(4,90 mmoles) of NMM in 20 ml of anhydrous N,N-
dimethylformamide (DMF) was then added to the reaction

mixture. Leaving the temperature of the bath free to rise

to room temperature, after approximately one hour a
further 0,570 ml (5,17 mmoles) of NMM were added,
continuing stirring and static argon for a further 12
hours. The white precipitate was then filtered away and
washed with a little CH»Clo. The latter was put back into
the reaction solution, which was extracted 1n succession
using 5% NaHCO3 (3 x 30 ml); saturate aqueous NaCl (2 X
30 ml); 4% KHSO4 (3 x 30 ml) and finally saturate aqueous
NaCl (3 x 30 ml), discarding the aqueous phases. The
organic phase extracted was left in a cold chamber under
argon and on anhydrous Na,SO4 for 24 hours. The desiccant
was then filtered away, the organic solution concentrated
to a small volume under vacuum, and the residual thick
0il was taken up with ethyl acetate at the 1limit of
solubility and added dropwise to an excess of a mixture
(5:1) of n-hexane/ethyl ether. An initial oily white
precipitate was obtained which, after 24 hours 1in a cold
chamber, thickens. After decanting and discarding the
precipitation solution the residual solid was taken up
with the smallest possible amount of absolute ethyl
alcohol and the resulting solution was added dropwise to
a large excess of water. An abundant white precipiltation
was obtained which, after 12 hours 1in a cold chamber, was
filteres and left under wvacuum on P»0g for 24 hours.
1,260 g (52,8%) of an analytically pure, slightly

rubbery, dirty white solid were recovered.

*Trade-mark
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The compound shows a slight anti-hypertensive efrect,
together with a moderate anti-inflammatory effect.

The following compounds were prepared 1in a simllar

manner:
7~ (L) -Pro- (L) ~Leu- (L) -CypOMe
Z-(L)-Pro-(L)-Val-(L)-CypOMe
Z— (L) ~-Pro-Gly- (L) -CypOMe
72— (L) -Pro-{(L)-Ala-(1l)-Me- (L) -CypOMe
7Z—-(L)-Pro-(L)-Ala-(6)-MeO- (L) -CypOMe
7—- (L) -Pro-(L)-Ala- (1) -Me- (6)-MeO- (L) -CypOMe
Z—-(L)-Pro- (L)-Leu-(1) -Me- (L) -CypOMe
Z-(L)~-Pro-(L)—-Ala- (L) -Cpe

Example 12

Synthesis and pharmacological activity of Boc- (L) -Mep-

(L) -Leu- (L) -TrpOMe (compound 12)

A suspension of 1,150 g (5,02 mmoles) of N-
tert.butyloxycarbonyl~(2)~methyl—(L)—proline
(abbreviation Boc-(L)-MepOH, prepared according to the
method of Thaisrivongs (S. Thaisrivongs, D.T. Pais,
J.A.Lawson, S.R.Turner, D.W. Harris: J.M.C. 30, 536
(1987)] using 2-methyl-(L)-proline, prepared according to
the method of Seebach [D.Seebach, M. Boes, R.Naif,
W.B.Schwerzer; J.A.C.S. 105, 5390 (1983)]) in 60 ml of
dry methylene chloride (CH»Clp) was brought under argon
atmosphere to a temperature of approximately -20°C. On
stabilization of the temperature, the followlng were
added in quick succession: 0,670 ml (5,13 mmoles) of
isobutylchloro-formate (IBCF) and O, 630 ml (5,18 mmoles)
of 4-methylpiperidine (NMP), leaving the system under
stirring for approximately 2 minutes. A solution, pre-
cooled to approximately -15°C for 30 minutes, of 1,780 g
(4,84 mmoles) of (L)-Leu-(L)-TrpOMe.HCl (Novabiochem) and
0,600 ml (4,93 mmoles) of NMP in 25 ml of anhydrous N,N-
dimethylformamide (DMF) was then added to the reaction
mixture, leaving, under stirring and static argon, the
temperature of the bath free to rise to room temperature.

After approximately 5 hours of reaction, the white
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precipitate was then filtered away and washed with a

little CH»Clp. The latter was put back 1nto the pale
vellow coloured organic solution, whilch was extracted :in

succession using 5% NaHCO3 (3 x 30 ml); saturate aqueous

NaCl (2 x 30 ml); 43 KHSOs4 (3 x 30 ml) and finally

saturate aqueous NaCl (3 x 30 ml), discarding the aqueous

phases. The organic phase extracted, of a pale vyellow

colour, was left in a cold chamber under argon and on
anhydrous Na»SO4 for 12 hours. The desiccant was then
filtered away and the organic solution, concentrated to a
small volume under vacuum, was purified using flash-
chromatography in a normal phase (SiOp, eluant CHpCly/n-
hexane: 4/1). The chromatographic fractions of interest,
joined together and concentrated to a small volume, were
precipitated by a large excess 0f n-hexane, obtaining an
abundant white precipitate which, after several hours at
rest in a cold chanber, was filtered, discarding the
organic solution. The residual solid was left for 24
hours under vacuum on KOH in drops. 1,450 g (55,2%) of an
analytically pure pseudo-crystalline white solid were

recovered.
The compound shows a bland anti-hypertensive effect,

and also shows reduction of the 1i1nflammatory response

(edema from carrageeniln).
Example 13
Synthesis and pharmacological activity of Boc-\/3r4-
(L) -Pro- (L) -Leu- (L) -TrpOMe (compound 13)

A suspension of 1,000 g (4,067 mmoles) of N-
tert.butyloxycarbonyl-3,4-dehydro- (L) -proline (abbrevi-
ation Boc-\/3r%4-(L)-Pro, (Bachem)) in 60 ml of dry
methylene chloride (CH»Clp) was Dbrought under argon
atmosphere to a temperature of approximately -20°C. On
stabilization of the temperature, the followlng were
added in quick succession: 0,630 ml (4,82 mmoles) oI
isobutylchloroformate (IBCF) and 0,590 ml (4,85 mmoles)
of 4-methylpiperidine (NMP), leaving the system under

stirring for approximately 2 minutes. A solution, pre-
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cooled to approximately -15°C for 30 minutes, of 1,670 g
(4,54 mmoles) of (L)-Leu-(L)-TrpOMe.HCl (Novabiochem) and
0,560 ml (4,61 mmoles) of NMP in 25 ml of anhydrous N,N-
dimethylformamide (DMF) was then added to the reaction
mixture, leav_ing, under stirring and static argon, the
temperature of the bath free to rise to room temperature.
After approximately 4,5 hours of reaction, the white
precipitate was filtered away and washed with a little
CH»Clp. The latter was put back into the pale yellow
coloured organic solution, which was extracted 1in
succession using 5% NaHCO3 (3 x 30 ml); saturate aqueous
NaCl (2 x 30 ml); 4% KHSO4 (3 x 30 ml) and finally
saturate aqueous NaCl (3 x 30 ml), discarding the aqueous
phases. The organic phase extracted, of a pale yellow
colour, was left in a cold chamber under argon and on
anhydrous Na»SO4 for 12 hours. The desiccant was then
filtered away and the organic solution, concentrated to a
small volume, was purified using flash-chromatography in
a normal phase (Si0Op, eluant CHpCly/methanol 2%). The
chromatographic fractions of interest, Jjoined together
and concentrated to a small volume, were precilipitated by
a large excess of n-hexane, obtaining an abundant white
precipitate which, after several hours at rest in a cold
chamber, was filtered, discarding the organic solution.
The residual solid was left for 24 hours under vacuum on
KOH in drops. 1,440 g (60,2%) of an analytically pure
pseudo-crystalline white solid were recovered.

The compound was slightly anti-hypertensive, and
slightly increases the immune response. The followiling
compounds have been prepared 1n a simllar manner:

Boc-\/374-(L)-Pro- (L) -Ala- (L) -TrpOMe
Boc-\/3/4-(L)-Pro-(L)-Val- (L) -TrpOMe

)
Roc-\/374-(L)-Pro- (L) -Ala-(S) -CytOMe
Boc----\/:’)r4 (L) -Pro-Gly- (L) -TrpOMe
Example 14

Synthesis and pharmacological activity ofZ-(S)-Dhi-
(L) ~Leu- (L) -TrpOMe (compound 14)
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A suspension of 1,500 g (5,04 mmoles) of N-
benzyloxycarbonyl-(S)-(-)-indoline-2-carboxylic acid (ab-
breviation Z-(S)-DhiOH, prepared from (S)-(-)-1ndoline-2Z-

carboxylic acid (Aldrich) according to the method of
Wunsch [E. Wunsch, W. Graf, 0. Keller, W, Keller,
G.Wersin: Synthesis, (11), 958 (1986)]) in 80 ml of dry
methylene chloride (CHpClp) was brought under argon
atmosphere to a temperature of approximately -20°C. On
stabilization of the temperature, the followlng were
added in quick succession: 0,680 ml (5,20 mmoles) of
isobutylchloroformate (IBCF) and 0,580 ml (5,26 mmoles)
of 4-methylmorpholine (NMM), leaving the system under
stirring for approximately 2 minutes. A solution, pre-
cooled to approximately -15°C for 30 minutes, of 1,840 g
(5,00 mmoles) of (L)-Leu-(L)-TrpOMe.HCl (Novabiochem) and
0,560 ml (5,08 mmoles) of NMM in 25 ml of anhydrous N,N-
dimethylformamide (DMF) was then added, leaving, under
stirring and static argon, the temperature of the Dbath
free to rise to room temperature. After approximately o5
hours of reaction, the white ©precipitate was then
filtered away and washed with a little CHpClp. The latter
was put back into the pale yellow coloured organilc
solution, which was extracted in succession using 5%
NaHCO3 (3 x 30 ml); saturate aqueous NaCl (2 x 30 ml); 4%
KHSO4 (3 x 30 ml) and finally saturate aqueous NaCl (3 X
30 ml), discarding the aqueous phases. The organic phase
extracted, of a pale yellow colour, was left 1in a cold
chamber under argon and on anhydrous NajSO4 for 12 hours.
The desiccant was then filtered away and the organic
solution, concentrated to a small volume, was added
dropwise under stirring to 200 ml of dry petroleum ether
(30/50), obtaining an abundant white precipitate which,
after several hours at rest 1in a cold chanber, was
filtered, discarding the organic solution. The residual
solid was left for 24 hours under vacuum on P0g. 2,440 g

(79, 9%) of an analytically pure white solid were

recovered.




10

15

20

25

30

33

2070169

- 26__

The compound 1nduces a bland reduction of pressure,

and has a moderate analgesic effect. The followiling

compounds have been prepared 1n a simllar manner:

7-(S)-Dhi-(L)-Ala- (L) -TrpOMe
Z-(S)-Dhi-(L)-Val- (L) -TrpOMe
Z—(S)-Dhi-(L)-Ala-({S)-CytOMe
Z—(S)-Dhi-Gly- (L) -TRpOMe

Example 15
Synthesis and pharmacological activity of Z-(L)-Pip-
(L) -Leu—-(L)~-TrpOMe (compound 195)
A suspension of 1,300 g (4,94 mmoles) of N-benzyl-

oxycarbonyl- (L) -pipecoline-2-carboxylic acid (abbrevi-
ation 2Z2-(L)-P1ipOH, prepared from (L) -pipecholine-2-
carboxylic acid (Aldrich) according to the method of
Wunsch) in 60 ml of dry methylene chloride (CHpClp) was
brought under argon atmosphere to a temperature of
approximately -20°C. On stabilization of the temperature,
the following were added 1in quick succession: 0,670 ml
(5,13 mmoles) of isobutylchloroformate (IBCF) and 0,630
ml (5,18 mmoles) of 4-methylpiperidine (NMP), leaving the
system under stirring for approximately 2 minutes. A
solution, pre-cooled to approximately -15°C for 30
minutes, of 1,730 g (4,70 mmoles) of (L)-Leu-(L)-
TrpOMe .HCl ;' (Novabiochem) and 0,580 ml (4,77 mmoles) of
NMP in 25 ml of anhydrous N,N-dimethylformamide (DMF) was
then added, leaving, under stirring and static argon, the
temperature free to rise to room temperature. After
approximately 3,95 hours of reaction, the white
precipitate was filtered away and washed with a 1little
CH»Clo. The latter was put back 1nto the pale yellow
coloured organic solution, which was extracted 1in
succession using 5% NaHCO3 (3 x 30 ml); saturate aqueous
NaCl (2 x 30 ml); 4% KHSOg4 (3 x 30 ml) and finally
saturate aqueous NaCl (3 x 30 ml), discarding the aqueous
phases. The organic phase extracted, of a pale vyellow
colour, was 1left 1in a cold chamber under argon and on

anhydrous Na»S0O4 for 12 hours. The desiccant was then
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filtered away and the organic solution, concentrated tCo a

small volume, was added dropwise under stirring to 200 ml

of dry petroleum ether (30/50), obtaining an abundant
milk-white precipitate which, after several hours at rest
in a cold chanber, was filtered and left for 24 hours
under vacuum on P»0g. 2,300 g (84,8%) of an analytically

pure white solid were recovered.
The compound shows a good anti-hypertensive effect,

with a decrease of pressure valued of up to 30% after 2
mg/Kg 1.vV. The reduction of the inflammatory response
also appears to be consistent, while a slight increase 1in
immune response can be seen.
The following compounds have been prepared 1n a

similar manner:

7- (L) -Pip- (L) -Ala- (L) -TrpOMe

7~ (L) -Pip- (L) -Val- (L) -TrpOMe

Z-(L)-Pip-(L)-Ala-(S)-CytOMe

Z- (L) -Pip-Gly- (L) -TrpOMe
Boc~(L)-Tia-(L)-Leu—- (L) -TrpOMe

Example 16

Synthesis and pharmacologlcal activity ofZ-(L)-Hyp-

(L) -Leu- (L) -TrpOMe (compound 16)

A suspension of 1,600 g (4,98 mmoles) of N-benzyl-
oxycarbonyl-O-tButyl-trans-hydroxy-(L)-proline (abbrevi-
ation Z-0-tBu-(L)-HypOH, (Bachem)) in 70 ml of dry
tetrohydrofuran (THF) was brought under argon atmosphere
to a temperature of approximately -20°C. On stabilization
of the temperature, the following were added 1n quick
succession: 0,670 ml (5,13 mmoles) of
isobutylchloroformate (IBCF) and 0,570 ml (5,17 mmoles)
of 4-methylmorpholine (NMM), leaving the system under
stirring for approximately 2 minutes. A solution, pre-
cooled to approximately -15°C for 30 minutes, of 1,800 g
(4,89 mmoles) of (L)-Leu-(L)~-TrpOMe.HCl (Novabiochem) and
0,540 ml (4,90 mmoles) of NMP in 25 ml of anhydrous N,N-
dimethylformamide (DMF) was then added, 1leaving, under

stirring and static argon, the temperature free to rise
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to room temperature. After approximately 5 hours of

reaction, the white precipitate was <filtered away and
washed with a little THF. The latter was put back 1into
the pale yellow coloured organic solution, which, after
having been concentrated under vacuum and taken up with
three times the volume of methyl chloride, was extracted
in succession using 5% NaHCO3 (3 x 30 ml); saturate
aqueous NaCl (2 x 30 ml); 4% KHSO4 (3 x 30 ml) and
finally saturate aqueous NaCl (3 x 30 ml), discarding the
aqueous phases. The organic phase extracted, of a pale
vellow colour, was left in a cold chamber under argon and
on anhydrous Na,S0O4 for 12 hours. The desliccant was then
filtered away and the organic solution, concentrated to a
small volume, was ground with an excess of anhydrous
ethyl ether. The solid precipitate, after filtering, was
taken up 1in the smallest possible quantity of ethyl
acetate (AcOEt) and purified on an alumina column (eluant
AcOEt/n-hexane: 5/1). The chromatographic fractions of
interest, after being recovered and concentrated to a
small volume, were precipitated with dry petroleum ether
(30/50), obtaining a heavy white solid which, after
several hours, was filtered and taken up with anhydrous
dioxane. The solution thus obtained was treated under
stirring and at the temperature of the ice bath with a
solution of 4N gaseous HCl in anhydrous dioxane, 1n the
presence of N-methylindole. After approximately 30
minutes the excess of gaseous HCl was eliminated under a

flow of Ny, the residue was concentrated under vacuum and

A
p—

precipitated with a large excess of a mixture (1l:1) O

anhydrous ethyl ether/dry n-hexane, obtaining an abundant
milk-white precipitation which, after several hours at
rest, was filtered and left overnight under vacuum on
P»Og. 1,500 g (53,0%) of an analytically pure heavy white
solid were recovered.

The compound shows a bland anti-hypertensive action,

joined to a modest analgesic effect.
Example 17
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Synthesis and pharmacological activity ofZ-(S)-Aze-
(L) ~-Leu- (L) -TrpCMe (compound 17)
A suspension of 1,200 g (5,10 mmoles) of N-benzyl-

oxycarbonyl-(S)-(-)-2-azetidine-carboxylic acid (abbrevi-
ation 2Z-(S)-AzeOH, prepared from (S)-(-)-2-azetidine-
carboxylic acid (Aldrich) according to the method of
Wunsch) in 60 ml of dry methylene chloride (CHpClo) was
brought 1n an argon atmosphere to a temperature of
approximately -20°C. On stabilization of the temperature,
the following were added in quick succession: 0,690 ml
(5,27 mmoles) of 1sobutylchloroformate (IBCEF) and 0,650
ml (5,34 mmoles) of 4-methylpiperidine (NMP), leaving the
system under stirring for approximately 2 minutes. A
solution, pre-cooled to approximately -15°C for 30
minutes, of 1,850 g (5,03 mmoles) of (L)-Leu-(L)-
TrpOMe.HC1l (Novabiochem) and 0,620 ml (5,10 mmoles) of
NMP in 25 ml of anhydrous N,N-dimethylformamide (DMF) was
then added, leaving, under stirring and static argon, the
temperature free to rise to room temperature. After
approximately 3,5 hours of reaction, the white
precipitate was filtered away and washed with a little
CH»Cl,. The latter was put back 1into the pale yellow
coloured organic solution, which was extracted 1in
succession using 5% NaHCO3 (3 x 30 ml); saturate aqueous
NaCl (2 x 30 ml); 4% KHSOg4 (3 x 30 ml) and finally
saturate aqueous NaCl (3 x 30 ml), discarding the aqueous
phases. The organic phase extracted, of a pale vyellow
colour, was left in a cold chamber under argon and on
anhydrous Na»S0O4 for 12 hours. The desiccant was then
filtered away and the organic solution, concentrated to a
small volume, leaves a dense residual o1l which, when
taken up with a minimum amount of CH»Cl,, was purifiled
using flash-chromatography 1n a normal phase (S109,
eluant CHoCls/n-hexane: 2/1) . The chromatographic
fractions of interest were concentrated to a small volume
and ground with anhydrous ethyl ether. The whitelsh solid
thus obtained was filteres and left for 24 hours under
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vacuum on P»O0g. 2,040 g (75,0%) of an analytically pure
rubbery white solid were recovered.

The compound shows a slight anti-hypertensive effect
nd bland anti-inflammatory activity. The followling
compounds have been prepared in a similar manner:

Z—(S)—~Aze-(L)-Ala- (L) -TrpOMe
)~Aze- (L) -Val- (L) -TrpOMe
)-Aze- (L)-Ala-(S)-CytOMe
S)-Aze-Gly- (L) -TrpOMe

Example 18

Z— (S
Z= (S
Z—

Synthesis and pharmacological activity of (S)-Tfc-(L)-

kbbb

Leu- (L) -TrpOMe (compound 18)

A suspension of 0,500 g (5,21 mmoles) of (-)
tetrahydro-furan-2-carboxylic acid (Aldrich) 1in 50 ml of
dry methylene chloride (CH9Clp) was brought under argon
atmosphere to the temperature of an i1ce and salt bath.

The following were then added 1n succession under
stirring: 0,880 g (5,21 mmoles) of commercial hydroxy-
benzotriazole (HOBRt) and 1,070 g (5,19 mmoles) of N,N'-
dicyclohexylcarbodiimide (DCC). After 10 minutes, a
further 1,900 g (5,16 mmoles) of (L)-Leu-(L)-TrpOMe.HCl
(Novabiochem) and 0,570 ml (5,17 mmoles) of 4-
methylmorpholine (NMM) were added, maintalining the
temperature of the bath for a further 2 hours. The
mixture was then left, under static argon, out of the
light, and with the temperature free to rise to room
temperature, under stirring for 12 hours. The white
precipitate was then filtered away and washed with a
little CH»Cl,. The latter was put back 1nto the pale
vellow coloured filtered reaction solution, which was
dried out under vacuum. The yellowish solid thus obtained
was ground with an excess of water and the aqueous
solution, after extraction with ethyl acetate, was
treated under stirring for 12 hours with 1ion-exchange
resin Bio-Rad* AG-501 X8 (D). On filtering away the resin,
the aqueous solution was freeze-dried and the white solid

thus recovered was ground with anhydrous ethyl ether,

*Trade-mark

- s a0 _____ ___ _
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discarding the organic phase after decanting. The

— J_]‘ —

analvytically pure white solid thus obtained (1,060 g,
74,8%) was separated into its two diastereolsomers Dby
flash-chromatography in an inverted phase (resin C18,
eluant CH3CN 30/H,0 70 v/v), recovering the fractions of
interest which, when joined together, concentrated and
freeze-dried in their turn, give 0,580 g (34,9% with
respect to the pure diastereoisomeric palr) of an
analytically pure white solid. |

The compound shows a bland anti-hypertensive effect,
and stimulates the immune response 1n a moderate manner.

Examnple 19
Synthesis and pharmacological activity ofZ-(L)-Pyr-
(L) -Leu- (L) -TrpOMe ({(compound 19)
A suspension of 1,300 g (4,94 mmoles) of N-

benzyloxycarbonyl- (L) -pyroglutammic acid (abbreviation Z-
(L) -PyrOH (Sigma)) in 60 ml of dry methylene chloride
(CH»Clo) was brought under argon atmosphere to a
temperature of approximately -20°C. On stabilization of
the temperature, the following were added in succession:
0,670 ml (5,13 mmoles) of iscbutylchloroformate (IBCF)
and 0,630 ml (5,18 mmoles) of 4-methylpiperidine (NMP),
leaving the system under stirring for approximately 2
minutes. A solution, pre-cooled to approximately =15°C
for 30 minutes, of 1,810 g (4,92 mmoles) of (L)-Leu-(L)-
TrpOMe .HC1 (Novabiochem) and 0,600 ml (4,94 mmoles) of
NMP in 20 ml of anhydrous N,N-dimethylformamide (DMF) was
then added, leaving the mixture under stirring and static
argon for 12 hours with the temperature free to rise to
room temperature. After approximately 4,0 hours of
reaction, the white solid was filtered away and washed
with a little CHClp. The latter was put back 1into the
reaction solution, which was extracted in succession
using 5% NaHCO3 (3 x 20 ml); saturate aqueous NaCl (1 X
20 ml); 4% KHSOg4 (3 x 20 ml) and finally saturate aqueous
NaCl (2 x 20 ml), discarding the aqueous phases. The
organic solution extracted was left in a cold chamber
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under argon and on anhydrous NapS0O, for 12 hours. The

desiccant was then filtered away and the solution
concentrated to a small volume under vacuum. The dense
residual oil was ground twice with anhydrous ethyl ether,

obtaining a solidification of the oil itself. The solid
thus obtained was taken up with 40 ml of dry CH»Cly and
the solution was added dropwise under stirring to 200 ml
of anhydrous ethyl ether, obtaining a milk-white
precipitate which, after several hours at rest 1in a cold
chanber, was filtered and left for 24 hours under vacuum
on Py0g. 1,850 g (65,2%) of an analytically pure,
slightly rubbery white solid were recovered.

The compound shows a slight anti-hypertensive effect,
joined to a fair anti-inflammatory activity. The
following compounds have been prepared in a similar
manner:

Z-(L)~-Pyr-(L)-Ala- (L) -TrpOMe

Z—-(L)-Pyr-(L)-Val-(L)-TrpOMe

Z—- (L) -Pyr-Gly—- (L) -TrpOMe

Example 20
Synthesis and pharmacological activity of Z2-(L)-Pyr-

(L) -Leu-(S) -CytOMe (compound 20) |
A suspension of 2,870 g (5,00 mmoles) of the 2,4,5

trichlorophenol ester of Z-(L)-Pyr-(L)-LeuOH acid (ester

prepared according to Morley's method (J.S.Morley,

J.C.S., 2410 (1967)])] from the Z-(L)-Pyr-(L)-LeuOH free

acid, prepared according to the method of Klieger

[E.Klieger, H.Gibian, Liebigs Ann. Chemn. 649, 183
(1961)]) in 60 ml of anhydrous tetrahydrofuran (THF) was

brought under stirring and in an argon atmosphere to the
temperature of an ice and salt bath. On stabilization of
the temperature, a pre-cooled solution of 1,270 g (5,51
mmoles) of methyl-(S)-1,2,3,4-tetrahydro-9H-pyrido-[3, 4-
b]-indole-3-carboxylate (abbreviation (S) -CytOMe,
prepared by partition between 5% NaHCO3 and ethyl
acetate, with the organic phase left to dry, after
partition, for 12 hours on anhydrous Na»SO4, from the

e by - WP Aoy sy et - P8 S-S -l el
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corresponding hydrochloride, prepared as previously
described for Z-(L)-Pro-{(L)-Ala-(S)-CytOMe) 1n 40 ml of
AcOEt. The temperature of the bath was kept under control
for approximately one hour and then, leaving the
temperature free to rise to room temperature, the mixture
was left under stirring for a further 24 hours. The
reaction mixture was then concentrated to a small volume
and added dropwise under stirring to approximately 200 ml
of anhydrous ethyl ether (Et,0), obtalning an abundant
white precipitation which, after being left to rest for
several hours in a cold chamber, was filtered under
vacuum, discarding the ethyl solution. The solid
obtained, white in colour, was ground twice more with
anhydrous Et,0 and then once with 30 ml of 5% NaHCOg3,
discarding each time the filtered solutions. The solid
was then left under vacuum on P»0Og for 24 hours. 2,580 ¢
(85,0%) of an analytically pure powdery white solid were
recovered.
The compound shows a bland anti-hypertensive activity,
joined to a fair anti-inflammatory activity.
The following compounds have been prepared 1n a

similar manner:

Z-(L)-Pyr-(L)-Ala-(S)-CytOMe
Z-(L)-Pyr—-(L)-Val-(S)-CytOMe

Z- (L) -Pyr-(L)-Leu- (1) -Me-(S) -CytOMe
Zz- (L) -Pyr-(L)-Ala-(1)-Me-(S5)-CytOMe
Z-(L)-Pyr-(L)-Val-(1) -Me- (S)-CytOMe
Z-(L)~-Pyr-(L)-Leu-(9) -Me- (S) -CytOMe
Z- (L) -Pyr-Gly—-(S)-CytOMe

Example 21

Synthesis and pharmacological activity of Z-(L)-Pyr-

(L) -Leu-(S)-CypOMe (compound 21)

A suspension of 2,500 g (4,36 mmoles) of the 2,4, 5-

trichlorophenol ester of Z-{(L)-Pyr-(L)-LeuOH acid (ester
prepared according to Morley's method from the Z2-(L)-Pyr-
(L) -LeuOH free acid, prepared according to the method of
Klieger) in 60 ml of anhydrous tetrahydrofuran (THF) was
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Hhrought under stirring and i1n an argon atmosphere to the

—
p—

temperature of an ice and salt bath. On stabilization of

the temperature, a pre-cooled solution in 30 ml of AcOEt
of 0,920 g (4,81 mmoles) of (L)-CypOMe, prepared Dby
partition between 5% NaHCO3 and ethyl acetate, with the
organic phase left to dry, after partition, for 12 hours
on anhydrous Na»>S0y4;, from the corresponding
hydrochloride, prepared as previously described for 2Z-
(L) -Pro- (L) -Ala- (L) -CypOMe) . The temperature of the pbath
was kept under control for approximately one hour and
then, leaving the temperature free to rise tTOo room
temperature, the mixture was left under stirring for a
further 24 hours. The reaction mixture was then
concentrated to a small volume and the dense residual o1l
was ground three times with 50 ml of anhydrous n-hexane,
discarding the solutions. A rubbery, yellowish-white
solid was recovered which, taken up in a minimum quantity
of methyl chloride, was further purified Dby flash-
chromatography in a normal phase (Si0Op, eluant CH2Cly).
Having recovered, unlted and concentrated to a small
volume the chromatographic fractions of interest, these
were added dropwise to 100 ml of anhydrous n-hexane,
obtaining a rubbery white solid which tends to solidify
over a period of time. After 24 hours in a cold chamber
the organic solution was decanted and the residual solid
was left under vacuum on PyOsg for 12 hours. 1,780 g
(74,3%) of an analytically pure, slightly rubbery heavy
white solid were recovered.

The compound shows a slight anti-hypertensive
activity, together with a good immuno-stimulating
activity.

The following compounds have been prepared 1in a

simlilar manner:

- (L) -Pyr-(L)-Ala- (S) -CypOMe
Z—-(L)-Pyr—-(L)-Val-(S)-CypOMe
Z-(L)-Pyr-(L)-Val-(1)-Me- (L) -CypQMe
7Z-(L)-Pyr-(L)-Leu-(1)-Me- (L) -CypCMe

[PPSR S— -
NPT 7 AP PP A ) 7ims -+ A LA
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(L) -Pyr-(L)-Ala-(1)-Me~- (L) -CypOMe
(L) -Pyr-(L)-Leu- (%) -MeO- (L) -CypOMe
- (L) -Pyr-Gly-(6) -MeO- (L) -CypOMe
(L) -Pyr-Gly- (L) -CypCMe

(L)

-Pyr- (L) -Leu- (L) -Cpe
Example 22

Synthesis and pharmacological activity of (L)-Pyr-Gly-
(L) -PhgOMe (compound 22)

A suspension of 1,830 g (5,00 mmoles) of the 2,4,5

trichlorophenol ester of (L) -Pyr-GlyOH acid (ester
prepared according to Morley's method from the (L)-Pyr-
GlyOH free acid [Novabiochem]) in 60 ml of dry methyl
chloride (CH»Clo) was brought under stirring and 1n an
argon atmosphere to the temperature of an 1ce and salt
bath. On stabilization of the temperature, a pre-cooled
solution of 0,910 mg (5,51 mmoles) of (L) -PghOMe
(prepared by partition between 5% NaHCO3 and CHpCly, with
the organic phase left to dry, after partition, for 12
hours on anhydrous Na;S0O4, from the corresponding
hydrochloride, (L) -PhgOMe .HC1 [Bachem]) 1in 40 mi of
CH»Clo. The temperature of the bath was kept under
control for approximately one hour and then, leaving the

temperature free to rise to room temperature, the mixture
was left under stirring for a further 24 hours. The
reaction mixture was then concentrated to a small volume
and the dense residual oil was ground three times with 50
ml of anhydrous ethyl ether, discarding the ether
solutions. The powdery white solid thus obtailined was
taken up with distilled water, filtering away the
insoluble part, and freeze-dried. 1,170 g (70,1%) of a
hygroscopic and analytically pure white solid were
recovered.

The compound shows an excellent anti-hypertensive
activity, with a reduction of 20% 1in the pressure valued
at 4 mg/Kg 1.p. The anti-inflammatory effect also
appears very good, with a 70% reduction of edema. The

compound appears to increase the immune response.
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The following compounds have been prepared 1in a

similar manner:
(L) -Pyr-(L)-Ala- (L) -PhgOMe
(L) -Pyr-(L)-Val- (L) -PhgOMe
(L) ~Pyr- (L) -Leu- (L) ~-PhgOMe
Example 23
synthesis and pharmacological activity of (L)-Pyr-Gly-

(L) -Pme (compound 23)
A suspension of 1,830 g (5,00 mmoles) of the 2,4,5

trichlorophenol ester of (L) -Pyr-GlyOH acid (ester
prepared according to Morley's method from the (L)-Pyr-
GlyOH free acid ([Novabiochem]) in 60 ml of dry methyl
chloride (CH»Clp) was brought under stirring and 1in an
argon atmosphere to the temperature of an ice and salt
bath. On stabilization of the temperature, a pre-cooled
solution of 0,910 mg (5,51 mmoles) of (L)-Pme (prepared
by partition between 5% NaHCO3 and CHpClpy, with the
organic phase left to dry, after partition, for 12 hours
on anhydrous Na,S0y4, from the correspondilng
hydrochloride, (L)-Pme.HCl ([Fluka]) in 40 ml of CHClj.
The temperature of the bath was kept under control for
approximately one hour and then, leaving the temperature
free to rise to room temperature, the mixture was left
under stirring for a further 24 hours. The reaction
mixture was then concentrated to a small volume and the
dense residual oil was ground three times with 50 ml of
anhydrous ethyl ether, discarding the ether solutions.
The powdery white solid thus obtained was taken up with
distilled water, filtering away the insoluble part, and
freeze-dried. 1,250 g (74,9%) of a hygroscopic and
analytically pure white solid were recovered.

The compound shows a good anti-hypertensive activity
at 8 mg/Kg 1.p. The compound also has an excellent
analgesic effect (reduction of 80% in the Writhing test)
and a good immuno-stimulating effect.

The following compounds have been prepared 1n a

simllar manner:
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(L) -Pyr-(L)-Ala- (L) -Pme

(L) -Pyr-(L)-Leu- (L) -Pme

(L) -Pyr-(L)-Val- (L) -Pme
(L)-Pyr—-(L)~-Ala- (L) -Phg
(L)—Pyr—(ﬁS—Leu~(L)-Phg

(L) -Pyr-(L)-Val-(L)-Phg

(L) -Pyr-Gly- (L) -Phg

Example 24
Synthesis and pharmacological activity of (L) -Pyr-Gly-

(L) -CypOMe (compound 24)

A suspension of 1,830 g (5,00 mmoles) of the 2,4,5
trichlorophenol ester of (L) -Pyr-GlyOH acid (ester
prepared according to Morley's method from the (L)-Pyr-
GlyOH free acid ([Novabiochem]) 1in 60 ml of dry methyl
chloride (CH»Clp) was brought under stirring and 1n an
argon atmosphere to the temperature of an 1ice and salt
bath. On stabilization of the temperature, a pre-cooled
solution of 1,050 mg (5,49 mmoles) of (L)-CypOMe
(prepared by partition between 5% NaHCO3 and CHpClp, with
the organic phase left to dry, after partition, for 12
hours on anhydrous Nap»50yg, from the corresponding
hyvdrochloride, prepared as previously described for 2~
Pro-Ala-CypOMe) in 40 ml of CH»Cls. The temperature of
the bath was kept under control for approximately one
hour and then, leaving the temperature free to rise to

room temperature, the mixture was left under stirring for

'a further 24 hours. The reaction mixture was then

concentrated to a small volume and the dense residual o1l
was ground three times with 50 ml of anhydrous n-hexane,
discarding the ether solutions. The rubbery whiltelsh
solid thus obtained was taken up with a minimum quantity
of CH»Cl, and purified using flash-chromatography 1in a
normal phase (Si0p, eluant CH»Clo). The chromatographic
fractions of 1nterest, after being recovered and
concentrated to a small volume, were ground wlith dry
petroleum ether (30/50), obtaining a white, slightly
rubbery solid, which was left under vacuum on P05 for 24

bk s R A P s P U W P -l )
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hours. 1,240 g (68,9%) of an analytically pure white

solid were recovered.
The compound shows a bland anti-hypertensive action

and a moderate anti-inflammatory action.
The following compounds have been prepared 1n a

similar manner:

(L) -Pyr-Gly- (1) -Me- (L) ~CypOMe

(L) -Pyr-Gly- (6) -MeO- (L) -CypOMe
(L) -Pyr-Gly- (L) -Cpe

(L) -Pyr-(L)-Ala- (L) ~-CypOMe

(L) -Pyr- (L) -Leu- (L) -CypOMe

(L) -Pyr-(L)-Val- (L) -CypQCMe

(L) -Pyr-(L)-Leu-(1)-Me- (L) -CypOMe
(L) -Pyr-(L)~-Ala- (1) -Me- (L) -CypOMe
(L) -Pyr-(L)-Val-(1)-Me-(L)-CypOMe
(L) -Pyr- (L) -Leu-(6) -MeO- (L) -CypOMe
(L) -Pyr-Gly-(L)-Cpe

(L) -Pyr-Gly-(L)-OmtOMe

(L) -Pyr-(L)-Leu- (L) -OmtOMe

(L) -Pyr—-(L)-Ala- (L) -OmtOMe

(L) -Pyr-(L)-Val- (L) -OmtOMe

Example 25

Synthesis and pharmacological activity of (L)-Pyr-(L)-

Leu- (S)-CytOMe (compound 25)
A suspension of 2,100 g (4,98 mmoles) of the 2,4,5

trichlorophenol ester of (L) -Pyr- (L) -LeuOH acid (ester
prepared according to Morley's method from the (L)-Pyr-
(L) -LeuOH free acid [Novabiochem]) in 60 ml of dry methyl
chloride (CH»Clp) was brought under stirring and 1in an
argon atmosphere to the temperature of an ice and salt
bath. On stabilization of the temperature, a pre-cooled
solution of 1,260 g (5,46 mmoles) of (S)-CytOMe, prepared
as previously described for Z-(L)-Pyr-(L)-Leu-(S5)-CytOMe,
in 40 ml of CH»Cl,. The temperature of the bath was kept
under control for approximately one hour and then,
leaving the temperature free to rise to room temperature,

the mixture was left under stirring for a further 12
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hours. The reaction mixture, concentrated to a smal l

- 39 -

volume, was then added dropwise to approximately 200 ml
of anhydrous ethyl ether (Et»0), obtaining an abundant
white precipitate which, after several hours at rest in a
cold chamber,“ was vacuum filtered, discarding the ether
solution. The white solid thus obtained was ground once
again with anhydrous Et70 and left under vacuum on PpOg
for 24 hours. 1,880 g (79,8%) of an analytically pure
white solid were recovered.

The compound has a bland anti-hypertensive effect,
joined to a weak analgesic activity.

The following compounds have been prepared 1n a

simlilar manner:

(L) -Pyr-(L)-Ala-(S)~-CytOMe

(L) -Pyr—-(L)-Val-(S)-CytOMe

(L) -Pyr- (L) -Leu- (1) -Me-(5)-CytOMe
(L) -Pyr-(L)-Ala-(1)-Me- (S)-CytOMe
(L) -Pyr- (L) -Leu-(9)-Me- (S)~-CytOMe
(L) -Pyr-Gly-(1)-Me-(S)-CytOMe

(L) -Pyr-Gly-(S)-CytOMe
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THE EMBODIMENTS OF THE INVENTION IN WHICH AN EXCLUSIVE PROPERTY
OR PRIVILEGE IS CLAIMED ARE DEFINED AS FOLLOWS:

_ 40 -

1. Compounds of general formula A-B-C in which A 1s a
monovalent radical of a ring molecule selected from the group

consisting of:

X — (CHz2)n
Y/\ X . @co—,

f CO— Z
R

N CO—, 0O
|
R
=[_>(H
o
lf CO—
H

in which

X can be CH,, S or CHOH

n can be 0, 1, or 2

R* can be H or CH,,

R can be H, CH,, or a generic nitrogen blocking group as
used in the synthesis of peptides selected from the
group consisting of CBZ, BOC, FmocC and acetyl

Y can be CH,, or CO

can be NH, NCH,, O or S;

B is a bivalent radical of an neutral (L)-o-amino acid,

N

selected from the group consisting of glycine, leucine,
alanine and valine; and

c is the monovalent radical of a (L)-aromatic amino acid
selected from the group consisting of

MeCytOMe, MeCytOH, CytOMe, CytOH, CypOMe,
TrpOMe, PhgOMe, wherein CBZ 1is carbobenzoxy,
MeCytOMe is methyl- (1) -methyl-(S)-1,2,3,4-
tetrahydro—9H~pyrido[3,4b]~indole~3*carboxylate, or
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MeCytOMe 1is methyl- (9) -methyl-(S)-1,2,3,4-
tetrahydro-9H—pyrido[3,4~b]-indole-B-carboxylate, or
MeCytOMe 1is methyl- (5)-methyl-(S)-1,2,3,4-
tetrahydro~9H-pyrido[3,4~b]-indole-3~carboxylate,
MeCytOH is the free acid form of MeCytOMe, |
- CytOMe 1is methyl-(S)-1,2,3,4-tetrahydro-9H-pyrido
[3,4-b]-indolé-B-cérboxylate, CytOH is the free acid
form of CytOMe, CypOMe is (L)-1,2,3,4-tetrahydro-
3-isoquinoline methyl ester, TrpOMe is trthOphan
methyl ester, PhgOMe is phenyl-glycine methyl ester

and salts, esters and amides thereof, with the proviso
that when A is -

! CO~—  or , CO—

in which R hqs the meaning previously indicated, with the
exclusion of CH,,

then C cannot be either a residue of trytophan,

or of
phenylalanine. -

2. Use of an effective amount of a compound according to
claim 1 for treatment of hypertension.
3. Use of an effective amount of a compound according to
claim 1 for treatment of pain.
4 . Use of an effective amount of a compound according to
claim 1 for modulating immune response.
5. Use of an effective amount of a compound according to

claim 1 for treatment of inflammatory states.
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6.

said compound is used orally.

7. A pharmaceutical composition comprising a pharmaceutically

acceptable excipient and a pharmacologically active compound of
the following general formula:

A-B-C

in which A is a monovalent radical of a ring molecule selected
from the group consisting of:

X — (CHp
Xt L M
N ' |
f Co— &
R
[:::::[:—_j]\. Zf—_i>"4x%' and
ll\‘ CO"". O
R
H
0
f CO—
H

X can be CH,, S or CHOH
n can be 0, 1, or 2

R' can be H or CH,

R can be H, CH,, or a generic nitrogen blocking ‘group as

used in the synthesis of peptides selected from the

group consisting of CBZ, BOC, Fmoc and acetyl
Y can be CH,, or CO

can be NH, NCH,, O or S;

DN

1s a bivalent radical of an neutral (L) ~a~amino acid,

selected from the group consisting of glycine, leucine,
alanine and valine; and |

QAL AT & A ~hi = v Are b—and |} 2 L e p

A b e b Al
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C is the monovalent radical of a (L) -aromatic amino acid
gselected from the group consisting of MeCytOMe,
MeCytOH, CytOMe, CytOH, CypOMe, TrpOMe,

PhgOMe, wherein CBZ is carbobenzoxy, MeCytOMe

is methyl- (1) -methyl-(S)-1,2,3,4-tetrahydro-9H-
pyrido(3,4-b]-indole-3-carboxylate, or MeCytOMe 1is
methyl-(9)-methyl-(S)?l,2,3,4—tetrahydro-9H-pyrido
[3,4-b] -indole-3-carboxylate, or MeCytOMe is methyl-
(S) -methyl-(S)-1,2,3,4-tetrahydro-9H-
pyrido[3,4-b]-indole;B-carboxylate, MeCytOH 1s the free
acid form of MeCytOMe, CytOMe 1s methyl-(S)-1,2,3,4-
tetrahydro-9H-pyrido({3,4-b] -indole-3-carboxylate,
CytOH is the free -£xem acid form of CytOMe, CypOMe is
(L) -1,2,3,4-tetrahydro-3-isoquinoline methyl ester,
TrpOMe is tryptophan methyl ester, PhgOMe 1is
phenyléglycine methyl ester and salts, esters and

~amides thereof, with the proviso that when A 18

| CO— or ! CO—

in which R has the meaning previously indicated, with the
exclusion of CH,,

then C cannot be either a residue of trytophan, or of

phenylalanine.

8. A pharmaceutical composition according to claim 7, wherein
said pharmaceutically acceptable excipient is selected from the
group consisting of diluents, fillers, binders, moistening
agents, reticulating agents,'adsorption agents, agents for

delaying solution and agents for accelerating absorption.
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9. A pharmaceutical composition according to claim 7 wherein
salid pharmacologically active compound is selected from the
group consisting of:
' 2-Fur- (L) -Leu- (L) -CytOMe,

2-Fur- (L) -Leu- (L) -MeCytOH, and

2-Fur- (L) -Leu- (L) -TrpOMe.

10. A pharmaceutical composition according to claim 7 wherein
salid pharmacologically active compound is selected from the
group consisting of:

N-Me- (L) -ProLeu- (S) - TrpOMe,

N-Me- (L) -ProLeu- (S) -CytOMe, and

N-Me- (L) -ProLeu- (S) -MeCytOH.
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11l. A pharmaceutical composition according to claim 7 wherein

- 45 -

sald pharmacologically active compound is selected from the
group consisting of:

(L) -Pyr- (L) -Leu- (S) -CypOMe,

(L) -Pyr- (L) -Leu- (S) -CytOMe, and

(L) -Pyr- (L) -Leu- (S) -MeCytOMe.

12. A pharmaceutical composition according to claim 7 wherein
sald pharmacologically active compound is selected from the
group consisting of:

Tfc- (L) -Leu- (S) -Me-CytOH, and

Tfc- (L) -Leu- (S) -CytOH.

13. A pharmaceutical composition according to claim 7 wherein

sald pharmacologically active compound is selected from the
group consisting of:
2-Tiof- (L) -Leu- (L) -MeCytOH, and
2-Tiof- (L) -Leu- (L) -CytOMe.

14. A pharmaceutical composition according to claim 7 wherein
sald pharmacologically active compound is selected from the

group consisting of:

Z- (L) -Pro- (L) -Ala- (S) -CypOMe,

Z- (L) -Pro- (L) -Ala- (S) -CytOH,

Z- (L) -Pro- (L) -Ala- (S) -CytoMe, and
Z- (L) -Pro- (L) -Ala- (S) -MeCytOMe.

15. A pharmaceutical composition according to claim 7 wherein
sald pharmacologically active compound is selected from the
group consisting of:

Z- (L) -Pro- (L) -Leu- (S) -CytOMe,

Z- (L) -Pro- (L) ~-Leu- (S) -PhgOMe, and

Z- (L) -Pro- (L) -Leu- (S) -MeCytOMe.

(D
C
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16. A pharmaceutical composition according to claim 7 wherein

- 46 -

sald pharmacologically active compound is selected from the
group consisting of:
Z- (L) -Pyr- (L) -Leu- (S) -CytOMe.

17. A pharmaceutical composition according to claim 7 wherein
sald pharmacologically active compound is selected from the
group consisting of:

Boc- (L) - (cis, trans) - (L) -Hyp- (L) -Leu- (S) -CytOH,

Boc- (L) -Pro- (L) -Leu- (S) -CytOH, and

(L) -Hyp- (L) -Leu- (S) -CytOH.

18. A pharmaceutical composition according to claim 7 wherein
sald pharmacologically active compound is selected from the
group consisting of:

2-Indolyl- (L) -Ala- (S) -CytOMe,

N-Me- (L) -Pro- (L) -Ala- (S) -CytOMe,

(L) -Pip- (L) -Ala- (S) -CytOMe, and

(L) -Pyr- (L) -Ala- (S) -CytOMe.

19. A pharmaceutical composition according to claim 7 wherein
sald pharmacologically active compound is selected from the
group consisting of:

1-Me-2-Pyrrolyl- (L) -Leu- (L) -TrpOMe, and

Z- (L) -Pip- (L) -Leu- (L) -TrpOMe.

20. A pharmaceutical composition according to claim 7 wherein
sald pharmacologically active compound is:
(L) -Pyr-Gly-CytOMe.

21. A pharmaceutical composition according to claim 7 wherein
sald pharmacologically active compound is:
2-Pyrrolyl-Gly-PhgOMe.

22. A pharmaceutical composition according to claim 7 wherein
sald pharmacologically active compound is:
Z- (L) -Pro- (L) -Val-CytOMe.
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