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Am.nosul fonic acid deri vat |q\%)§)?i§g p|50cesses for their preparation The
rnvention relates to N-acyl AP derivatives of an unsubstituted or
carboxy®substitujed [err]-amino-Clerr]-C[err]al kanesul fonic acid, to
processes for tihg%rg preparation, and to their use in the preparation of
phar maceuti cal. cowrpositions and as nedi canents, especially as nmedi canents
havi ng an i mmunostimul ating action. -1-The invention rel ates especially to
salts of ami nosulfonic acid derivatives of fornula I

[err] wherein R err], Rerr] and Rlerr] are each independently
of the others an aliphatic hydrocarbon radical having from7 to 21 carbon
atoms, nis 0 or 1, As is the am dically bonded4rigoose of a (D)- or
(L)-amno acid or of a (D)- or (L)-am no

Aminosulfonic acid derivatives and processes for their preparation

The invention relates to N-acylated derivatives of an unsubstituted or carboxy-substituted
«-amino-C,-Csalkanesulfonic acid, to processes for their preparation, and to their use in
the preparation of pharmaceutical compositions and as medicaments, especially as
medicaments having an immunostimulating action.

The invention relates especially to salts of aminosulfonic acid derivatives of formula I

R!-CO-O-CH, * (R)-configuration
s *% (R)- or (S)-configuration
R2.CO-O-CH
T 0
S
CH,
|

R3.CO-NH-CH-CO-(As),-R?

wherein

R!, R? and R3 are each independently of the others an aliphatic hydrocarbon radical
having from 7 to 21 carbon atoms,

nisOorl,

As is the amidically bonded residue of a (D)- or (L)-amino acid or of a (D)- or (L)-amino
acid derivative from the group consisting of Gly, Ala, Ser, Thr, Asp, Asp(R5), Glu,
Glu(R3), Gla, Gla(R%) and Gla(R5),, and

R* and R? are each independently of the other the amidically bonded radical of an
unsubstituted or carboxy-substituted w-amino-C,-Csalkanesulfonic acid.

Salt-forming groups in a compound of formula I are the sulfonic acid groups in the
radicals R* and R3 and free carboxy groups in the radicals As, R* and R3: Salts of a-



acid derivative fromthe group consisting of Ay, Ala, Ser, Thr, Asp,
Asp(Rlerr]), du, Qu(Rerr]), da, Ga(Rerr]) and da(Rerr])[err], and
Rlerr] and R[err] are each independently of the other the am dically bonded
radi cal“ of an unsubstituted or carboxy-substituted

[err]-am no-C[err]-(err]al kanesul foni c aci d. Salt-formng groups in a
conpound of formula | are the sulfonic acid groups in the radicals Rerr]
and Rlerr] and free carboxy groups i%h-the radicals As, Rerr] and Rl err].
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phar maceutical |y acceptab toxic sa are _use peut- ically and
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Rlerr] or Rerr] is preferably Cerr]-Cerr]alkyl, (err]al kenyl or

Cerr]al err Is preferably
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to those rom on atonms. (C[err]A kenyl Rerr], Rerr] or
Rerr] is preferably (2) - hept adec-9-en-1-yl, (E)- heptadec en-1-yl,
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anot her nfagooyh @&nonyl, n-decyl, n- undecyl n-tridecyl, n-pentadecyl, n-hexadecyl, n- heptadccyl,
n-nonadecyl or n-heneicosyl. Of the alkyl radicals mentioned, special preference is given
to those having from 11 to 17 carbon atoms. Cj;Alkenyl R!, R? or R? is preferably
(Z)-heptadec-9-en-1-yl, (E)-heptadec-9-en-1-yl, heptadeca-6(Z),9(Z)-dienyl or heptadeca-
trienyl. CygAlkynyl is preferably heptadec-9-yn-1-yl. Thus the acyl radicals R}*-CO-,
R2-CO- and R3-CO- are preferably derived independently of one another from a
Cg-Cppalkanoic acid, a C,galkenoic acid or a C,galkynoic acid. A Cg-Cyralkanoic acid is
especially, for example, caprylic acid (n-octanoic acid), pelargonic acid (n-nonanoic acid),
capric acid (n-decanoic acid), undecylic acid (n-undecanoic acid), lauric acid, myristic
acid, palmitic acid, margaric acid, stearic acid, arachidic acid (n-eicosanoic acid) or
behenic acid (n-docosanoic acid). A C,galkenoic acid is especially, for example, oleic
acid, elaidic acid, linoleic acid, o-linolenic acid or «- or p-eleostearic acid.

A C,galkynoic acid is especially, for example, stearic acid.

R! and R? may be different or, preferably, identical.



Cerr]-Cerr]al kanoic acid, a CJerr]al kenoic acid or a Cl8al kynoic acid. A
C8- C22al kanoic acid is especially, for exanple, caprylic acid (n-octanoic
acid), pelargonic acid (n-nonanoic acid), capric acid (n-decanoic acid),
undecyltc acid (n-undecanoic acid), lauric acid, nyristic acid, palmtic
acid, margaric acid, stearic acid, arachidic acid (n-eicosanoic acid) or
behenic acid (n-docosanoic acid). A (err]al kenoic acid is especially, for

exanple, oleic acid, elaidic acid, 13noleic acid, [err]-linolenic acid or
[err]- or p-eleostearic acid. A (Jerr]alkynoic acid is especially, for
exanpl e, stearic acid. Rlerr] and Rlerr] may be different or, preferably,
I denti cal . -3 - The
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An o-amino-C,-Csalkanesulfonic acid is, for example, homotaurine of the formula
H,N-(CH,);-SOzH or preferably taurine of the formula H,N-(CH,),-SO3H. A carboxy-
substituted w-amino-C,-Csalkanesulfonic acid is preferably a cysteine acid of the formula
H,N-CH(COOH)-CH;-SO3H, especially in the (L)-configuration.

The salts of the sulfonic acid derivatives of formula I have valuable pharmacological,
especially immunostimulating, properties.

For example, at a dose as low as 0.02 nanogram/0.2 ml of culture medium, those salts are
capable of activating tumoricidal rat alveolar macrophages in vitro, with the result that
after incubation with the salt the macrophages are capable of destroying tumour cells.

Those salts also induce in vitro the release of interleukin-1g and tumour necrosis factor
(TNFo) from human monocytes.

The novel compounds are also distinguished in in vivo models by a high degree of
biological activity: NMRI mice are immunised by intraperitoneal injection of 10 pug of
bovine serum albumin (BSA) on day 0. 8, 18 and 28 days later, serum samples are taken
and examined for their anti-BSA antibody content using a passive haemagglutination
technique. At the dose used, the BSA is subimmunogenic to the receiver animals, that is



The salts of the sulfonic acid derivatives of formula | have val uabl e

phar macol ogi cal , especially i mmunostinul ati ng, properties. For exanpl e,

at a dose as low as 0.02 nanogram’0.2 m of culture nedium those salts are
capabl e of activating tunoricidal rat alveolar macrophages in vitro, with
the result that after incubation with the salt the nmacrophages are capabl e

of destroying tumour cells. Those salts also induce in vitro the rel ease
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I muni saubamnebhdysal ts of the conpounds of fornmula | are able to bring

about a significant increase in the production of antibodies to BSA

Speci al mention should be made of the good activity of the novel conpounds
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squalene (20 %). The survival rate of C57BL/6 mice treated with squalene 1s 90 %.

12-15-month old C57BL/6 mice are susceptible to infection with H. influenzae, while
younger, 6-8-week old mice are resistant. 72 and 24 hours before being infected, the mice
are treated perorally with a suspension of 1 mg/kg of a compound of formula I in squalene
or with an equivalent volume of squalene. The mice are then infected intravenously with

1 x 10° CFU (colony forming units) of H. influenzae P27. 10 days after infection, the
survival rate in the group of older mice treated with a compound of formula I is found to
be significantly higher, for example 70 %, than in the group of mice treated with an
equivalent volume of squalene (10 %). Of the younger mice treated with squalene, 80 %
survive.

As adjuvants in admixture with vaccines or chemically bonded to vaccines, for example
suitable antigens or haptens, the novel salts of the compounds of formula I can be used to
increase the success of vaccinations and to enhance the resistance to infection by bacterial,
viral or parasitic pathogens that is imparted by humoral antibodies and/or by cellular
immunity.

The novel salts can be used to promote immune responses in humans and animals. The
salts are therefore suitable especially for stimulating the body’s own resistance, for
example in the case of cancer, chronic and acute infections or selective (antigen-specific)
immunodeficiency, as well as in the case of both congenital, and acquired, general (i.e.
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Preference is given to the salts of sulfonic acid derivatives of formula I wherein R!, R?
and R are each independently of the other C;-Cyyalkyl, Cyalkenyl or Cyalkynyl, n is O
or 1, As is the amidically bonded residue of an amino acid or of an amino acid derivative
from the group consisting of Ala and Glu(R3), and R* and R3 are each the amidically
bonded radical of an w-amino-C,-Csalkanesulfonic acid.

Special preference is given to the salts of sulfonic acid derivatives of formula I wherein R1
and R? are identical and are each straight-chain C11-Cy7alkyl, R3 is straight-chain
Cy1-Cyqalkyl, nis O or 1, As is the amidically bonded residue of alanine or
Glu(NH-CH,-CH,-SO3H), and R4 is the amidically bonded radical of 2-aminoethane-
sulfonic acid.

Very special preference is given to the above-mentioned salts wherein in formula I R! is
n-undecyl, R? is n-undecyl and R? is n-pentadecyl.

The greatest preference is given to the salts of the compounds of formula I that are
described in the Examples.

The salts of the compounds of formula I are prepared in a manner known per se.



The therapeutic dose for warm bl ooded ani nal s having a body wei ght of
approximately 70 kg, for exanple for humans, is fromO0.1 ng to 25 ng per
day, preferably from0.2 to 10 ng, generally fromO0.5 ng to 5 ng, for
exanple*2 ngy, for exanple in the case of intravenous adm nistration. The
dose in the case of topical application is |lower by a factor of up to 10.
Preference is given to the salts of sulfonic acid derivatives of fornula I
wherein Rlerr], Rerr] and R err] arfe- each i ndependently of the other
Cerr]-Cerr]alkyl, Cferr]alkenyl or CJerr]alkynyl, nis O or 1, As is the
am dically bonded residue of an amno acid or of an ami no acid derivative
fromthe group consisting of Ala and Qu(Rerr]), and Rl err] and R err] are
each t h@hayhaiprapdryd, orelaehplads edllowat an

[err]-am no-C[err]-(err]al kanesul foni c aci d. Speci al preference is given
to the salts of sulfonic acid derivatives of fornula | wherein R err] and
Rl err] a)eaconipenndoefifoenaadl e each straight-chain err]-Clerr]alkyl, Rerr]
is straight-chain Jerr]-CJerr]Jalkyl, nis O or 1, As is the amdically
bonded residue of alanine or AQu(NHCH err]-CH err]-SOerr]H, and R err]
is the amdically bonded gagital ~af 2-am noet - SHlfonic acid. Very
speci al preference is gi vlgn@:tdtc)ét Hzabove-nent’ir](a)@ga:ogﬁg‘fég%erei nin formula
| R1L is n-undecyl, Rerr] is n-uhgecyl and RIET®Y- or(Sprepripguaatian | . The
greatest preference is giRe@OLO-CHe salts of the conpounds of formula I

that are described in the Exanpl ps. The salts of the conpounds of fornula
| are prepared in a manner knownCggr se. an
- 6- They are prepared, for ef<anp| e, as follows:
: S
CH,

R3-CO-NH-CH-CO-[(As),-],OH

wherein q is 0 or 1 and R!, R%, R3, n and As are as defined above, free functional groups
present in the As residue, with the exception of the group that is to participate in the
reaction, being protected if necessary by readily removable protecting groups, or a

reactive carboxylic acid derivative thereof, is reacted with a salt of a compound of
formula Il

H-[(As),-}R? (1)

wherein 1 is 1 if in the co-reactant of formula I q is 0, or r is 0 if q is 1, and wherein As, n
and R* are as defined above, free functional groups present in the radicals As and R?, with
the exception of the group that is to participate in the reaction, being protected if necessary
by readily removable protecting groups, and any protecting groups present are removed, or

b) a salt of a compound of formula IV



a) a conmpound of formula I [err]

wherein g is 0 or 1 and Rerr], Rerr], Rerr] nand As are as defined
above, free functional groups present in the As residue, with the exception
of "the group that is to participate in the reaction, being protected if
necessary by readily renovabl e protecting groups, or a reactive carboxylic
acid derivative thereof, is reacted with a salt of a conmpound of fornula
111 -T- H[(As)[err]-][err]R[err]

(rrr) whereinr is 1 if in the co-reactant of formula Il qis O, or r is O
if qis 1, and wherein As, n and R[err] are as defined above, free
functional groups mlege(ggzi n the rad«cgd gﬁqoﬁ4 w th the exception of
t he group that istd‘pa |C|pate|n,;,,h C‘Sglonﬁ l_gprotectedlf
necessary by readi | 2 =vab| e prot ect DK glgﬁ'&o ny protecting groups
present are renove | H p) a salt of a corrpound of formula IV
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C|3H2 (1v)

S

CH,

*
R3-NH— CH-CO-(As),-R*

wherein

R1, is hydrogen or the above-mentioned radical R'-CO-, R2, is hydrogen or the above-
mentioned radical R%-CO- and R3, is hydrogen or the above-mentioned radical R3-CO-,
with the proviso that at least one of the radicals R!,, R2, and R3, must be hydrogen, and
wherein As, n and R* are as defined above, free functional groups present in the radicals
As and R*, with the exception of the group that is to participate in the reaction, being

protected if necessary by readily removable protecting groups, is reacted with a carboxylic
acid of formula V

R6-COOH V),
wherein R is an aliphatic hydrocarbon radical having from 7 to 21 carbon atoms, or with
a reactive carboxylic acid derivative thereof, and any protecting groups present are

removed, or

¢) a compound of formula VI

R1-CO-O-CH,
! % (R)- or (S)- :
R2-CO-O-CH' (R)- or (S)-configuration
I
CH,
l (VD)
Y

wherein Y is a nucleofugal group and R! and R? are as defined above, is reacted with a
salt of a compound of formula VII



[err]
radi cal

wherein R err] is hydrogen or the above-nentioned
Rlerr]-CO-, Rerr] is hydrogen or the above- nentioned radical

Rlerr]-CO and Rerr] is hydrogen or the above-nentioned radical

R érr]-CO, with the proviso that at |east one of the radlcals
Rlerr] and Rl err] nust be hydrogen, and wherein As
defi ned above, free functional groups present i
reaction, being protected if necessary by readi
gr oups,

Rl err],

sl HEEBI léf :
et G
efrOvabl € protecting

Is reacted with a carboxylic acid of fornula V

with the exception of the goup that is

Rl err] - COOH (V), wherein Rerr] is an

al i phatic hydrocarbon radical having from7 to 21 carbon atons, or with a
reactive carboxylic acft derivative thereof, and any protecting groups
present are renoved, orl ¢) a corfByeaRfigiratan nul a VI [err]
wherein Y is a nucleof al group and R err] and Rlerr] are as defined

above,

is reacted with aHsaIt of a cofibund of formula VII
2

ol

R3-CO-NH— CH-CO-(As),-R*

wherein the substituents are as defined above, free functional groups, with the exception
of the mercapto group that participates in the reaction, being protected if necessary by
readily removable protecting groups, or with a reactive derivative of a compound of
formula VII, and any protecting groups present are removed, or

d) a compound of formula VIII

R1-CO-0O-CH,

l "o *% (R)- or (S)-configuration
R2-C0-O-CIH

ICHZ (VIID)

SH

wherein R! and R? are as defined above, or a reactive derivative of that compound, is
reacted with a salt of a compound of formula IX

Y * (R)-configuration
I
sz @)
E 3
R%-CO-HN-CH-CO-(As),-R*

wherein Y is a nucleofugal group and the remaining substituents are as defined above, free
functional groups being if necessary in protected form, and any protecting groups present
are removed, and, if desired, after carrying out one of process variants a - d), a resulting

salt is converted into a different salt and, if desired, a resulting mixture of isomers is
separated. TR

et Has Been Replaced

\\\l\\\\ AU



[err] wherein the substituents are as defined above, free functional
groups, with the exception of the nercapto group that participates in the
reaction, being protected if necessary by readily renovabl e protecting
groups, or with a reactive derivative of a conpound of fornula VII, and any
protecting groups present are renoved, or d) a compound of formula VIII
[err] (Vi) wherein R err] and Rlerr] are as
defi ned above, or a reactive derivat9ve of that conpound, is reacted with a
salt of a conpound of fornmula IX [err]

The procedure for carrying out the above-mentioned process variants is explained in detail
below:

Preference is given to processes b) and, especially, a).

Process a):

Free functional groups that may be present in compounds of formulae II and III and that
are protected by readily removable protecting groups are especially free carboxy groups
that are not to be acylated. The protection of free hydroxy in the As radical is optional,

i.e. not absolutely essential.

Protecting groups, their introduction and removal are described, for example, in
"Protective Groups in Organic Chemistry", Plenum Press, London, New York 1973, and in
"Methoden der organischen Chemie", Houben-Weyl, 4th edition, Vol. 15/1, Georg-
Thieme-Verlag, Stuttgart 1974, and in Theodora W. Greene, "Protective Groups in
Organic Synthesis", John Wiley & Sons, New York 1981. A characteristic of protecting
groups is that they can be removed readily, i.e. without undesired secondary reactions
taking place, for example by solvolysis, reduction, photolysis or under physiological
conditions.

Hydroxy-protecting groups are, for example, acyl radicals, such as unsubstituted or
substituted, for'cxample halo-substituted, lower alkanoyl, such as 2,2-dichloroacetyl, or
acyl radicals of carbonic acid semi-esters, especially tert-butoxycarbonyl, unsubstituted or
substituted benzyloxycarbonyl, for example 4-nitrobenzyloxycarbonyl, or
diphenylmethoxycarbonyl, or 2-halo-lower alkoxycarbonyl, such as 2,2,2-trichloro-
ethoxycarbonyl, also trityl or formyl, or organic silyl or stannyl radicals, and also readily
removable etherifying groups, such as tert-lower alkyl, for example tert-butyl, 2-oxa- or
2-thia-aliphatic or 2-oxa- or 2-thia-cycloaliphatic hydrocarbon radicals, especially 1-lower
alkoxy-lower alkyl or 1-lower alkylthio-lower alkyl, for example methoxymethyl,
1-methoxyethyl, 1-ethoxyethyl, methylthiomethyl, 1-methylthioethyl or 1-ethylthioethyl,
or 2-oxa- or 2-thia-cycloalkyl having 5 or 6 ring atoms, for example tetrahydrofuryl or
2-terahydropyranyl or corresponding thia analogs, and unsubstituted or substituted
1-phenyl-lower alkyl, such as unsubstituted or substituted benzyl or diphenylmethyl,
examples of suitable substituents of the phenyl radicals being halogen, such as chlorine,
lower alkoxy, such as methoxy, and/or nitro.



wherein Y is a nucl eofugal group and the remai ni ng substituent
defi ned above, free functional groups being if necessary in pr
and any protecting groups present are renoved, and, if desired
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especi al hysub@ithrel bt MOLHARERL P exathBRY B8 fehiiifed aBbve, for example diphenyl-

methoxycarbonyl or di(4-methoxyphenyl)methoxycarbonyl, 1-lower alkoxy-lower alkoxy-
carbonyl, for example methoxymethoxycarbonyl, 1-methoxyethoxycarbonyl or 1-ethoxy-
methoxycarbonyl, 1-lower alkylthio-lower alkoxycarbonyl, for example 1-methylthio-
methoxycarbony! or 1-ethylthioethoxycarbonyl, aroylmethoxycarbonyl wherein the aroyl

| group is benzoy! that is unsubstituted or substituted, for example, by halogen, such as

bromine, for example phenacyloxycarbonyl, 2-halo-lower alkoxycarbonyl, for example
2,2,2-trichloroethoxycarbonyl, 2-bromoethoxycarbony! or 2-iodoethoxycarbonyl, or
2-(tri-substituted silyl)-ethoxycarbonyl wherein the substituents are each independently of
the others an aliphatic, araliphatic, cycloaliphatic or aromatic hydrocarbon radical that is
unsubstituted or substituted, for example, by lower alkyl, lower alkoxy, aryl, halogen
and/or by nitro, such as corresponding, unsubstituted or substituted lower alkyl, phenyl-
lower alkyl, cycloalkyl or phenyl, for example 2-tri-lower alkylsilylethoxycarbonyl,
2-trimethylsilylethoxycarbonyl or 2-(di-n-butyl-methyl-silyl)-ethoxycarbonyl, or 2-triaryl-
silylethoxycarbonyl, such as 2-triphenylsilylethoxycarbonyl.

The organic silyl or stannyl radicals mentioned hereinbefore and hereinafter preferably
contain lower alkyl, especially methyl, as substituents of the silicon or tin atoms.
Corresponding silyl or stannyl groups are especially tri-lower alkylsilyl, more especially
trimethylsilyl, also dimethyl-tert-butyl-silyl, or correspondingly substituted stannyl, for
example tri-n-butylstannyl.

Preferred protected carboxy groups are tert-lower alkoxycarbonyl, such as tert-butoxy-
carbonyl, and especially benzyloxycarbonyl that is unsubstituted or substituted, for
example, as mentioned above, such as 4-nitrobenzyloxycarbonyl, or diphenylmethoxy-



substituted benzyl oxycarbonyl, for exanple 4-nitrobenzyl oxycarbonyl, or

di phenyl net hoxycar bonyl, or 2-hal o-1 ower al koxycarbonyl, such as
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acid with chloroacetonitrile in the presence of a base; cyanomethyl esters method),
thioesters, especially unsubstituted or substituted, for example nitro-substituted, phenyl-
thio esters (obtainable, for example, by treatment of the corresponding acid with
unsubstituted or substituted, for example nitro-substituted, thiophenols, inter alia by the
anhydride or carbodiimide method; activated thiol esters method), amino or amido esters
(obtainable, for example, by treatment of the corresponding acid with an N-hydroxyamino
or N-hydroxyamido compound, for example N-hydroxysuccinimide, N-hydroxypiperidine,
N-hydroxyphthalimide or 1-hydroxybenzotriazole, for example by the anhydride or carbo-
diimide method; activated N-hydroxy esters method) or silyl esters (that are obtainable,
for example, by treatment of the corresponding acid with a silylating agent, for example



trimethyl silyl ethoxycarbonyl or

(di -n-butyl -met hyl -silyl)-ethoxycarbonyl, or 2-triaryl-

silyl et hoxycarbonyl, such as 2-tri phenyl silyl ethoxycarbonyl. The organic
silyl or stannyl radicals nentioned hereinbefore and hereinafter preferably
contain lower alkyl, especially nethyl, as substituents of the silicon or
tin atons. Corresponding silyl or stannyl groups are especially tri-I|ower
alkylsilyl, nore especially trinethyl2zsilyl, also dinmethyl-tert-butyl-silyl,
or correspondingly substituted stannyl, for exanple tri-n-butylstannyl.
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treat menhe by Bleaxﬁl%f'iaés' with organic acids, such as mixed anhydrides with organic

carboxylic acids (obtainable, for example, by treatment of the corresponding acid with an

2-
2-

unsubstituted or substituted lower alkane- or phenylalkane-carboxylic acid halide, for
example phenylacetic acid chloride, pivalic acid chloride or trifluoroacetic acid chloride;
mixed carboxylic acid anhydrides method) or with organic sulfonic acids (obtainable, for
example, by treatment of a salt, such as an alkali metal salt, of the corresponding acid,
with a suitable organic sulfonic acid halide, such as lower alkane- or aryl-, for example
methane- or p-toluene-sulfonic acid chloride; mixed sulfonic acid anhydrides method) and
symmetric anhydrides (obtainable, for example, by condensation of the corresponding acid
in the presence of a carbodiimide or 1-diethylaminopropyne; symmetric anhydrides
method).

Suitable cyclic amides are especially amides having five-membered diazacycles of
aromatic character, such as amides with imidazoles, for example imidazole (obtainable,
for example, by treatment of the corresponding acid with N,N’-carbonyldiimidazole;
imidazolide method), or pyrazoles, for example 3,5-dimethylpyrazole (obtainable, for
example, via the acid hydrazide by treatment with acetylacetone; pyrazolide method).

As mentioned, derivatives of acids that are used as acylating agents can also be formed in
situ. For example, N,N’-disubstituted amidino esters can be formed in situ by reacting a
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N,N’-diethyl-, N,N’-dipropyl-, N,N’-dicyclohexyl- or N-ethyl-N’-(3-dimethylamino-
propyl)-carbodiimide, suitable carbonyl compounds, for example carbonyldiimidazole, or
1,2-oxazolium compounds, for example 2-ethyl-5-phenyl-1,2-oxazolium 3’-sulfonate and
2-tert-butyl-5-methyl-isoxazolium perchlorate, or a suitable acylamino compound, for
example 2-ethoxy-1-ethoxycarbonyl-1,2-dihydroquinoline. Examples of customary acid-
binding condensation agents are alkali metal carbonates or hydrogen carbonates, for
example sodium or potassium carbonate or hydrogen carbonate (customarily together with
a sulfate), or organic bases, such as customarily sterically hindered tri-lower alkylamines,
for example N,N-diisopropyl-N -ethylamine.

The removal of protecting groups that are not constituents of the desired end product of
formula I, for example the carboxy-, amino-, hydroxy- or carbamoyl-protecting groups, is
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met al salithgonisyfon easmplespéiniredithioniteh o with @adedugingahétal, for example zine, or a
reducing metal salt, such as a chromium(lI) salt, for example chromium(II) chloride,
customarily in the presence of a hydrogen-yielding agent that, together with the metal, is
capable of producing nascent hydrogen, such as an acid, especially a suitable carboxylic
acid, such as an unsubstituted or substituted, for example hydroxy-substituted, lower
alkanecarboxylic acid, for example acetic acid, formic acid, glycolic acid, diphenyl-
glycolic acid, lactic acid, mandelic acid, 4-chloromandelic acid or tartaric acid, or in the
presence of an alcohol or thiol, water preferably being added. By treatment with a
reducing metal or metal salt, as described above, 2-halo-lower alkoxycarbonyl (where
appropriate after conversion of a 2-bromo-lower alkoxycarbonyl group into a
corresponding 2-iodo-lower alkoxycarbonyl group) or aroylmethoxycarbonyl can also be
converted into free carboxy. Aroylmethoxycarbonyl can also be cleaved by treatment
with a nucleophilic, preferably salt-forming, reagent, such as sodium thiophenolate or
sodium iodide. Substituted 2-silylethoxycarbonyl can also be converted into free carboxy
by treatment with a salt of hydrofluoric acid that yields the fluoride anion, such as an
alkali metal fluoride, for example sodium or potassium fluoride, in the presence of a
macrocyclic polyether ("Crown ether"), or with a fluoride of an organic quaternary base,
such as tetra-lower alkylammonium fluoride or tri-lower alkylaryl-ammonium fluoride, for
example tetraethylammonium fluoride or tetrabutylammonium fluoride, in the presence of
an aprotic polar solvent, such as dimethyl sulfoxide or N,N-dimethylacetamide.



‘The reaction can be carried out in a manner known per se, the reaction
condi ti ons dependi ng especially on whether and how the carboxy group of the
acyl ating agent has been activated, customarily in the presence of a
suitable solvent or diluent or of a mixture thereof, and, if necessary, in
t he presence of a condensation agent which, for exarrpl e if the car boxy
group participating in the reaction is in the formof an anhydride, may

al so be an aci d-bi nding agent, withl&ooling or heating, for exanple in a

t enperature range of from approximately -30[err]C to approxi rratel y
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1-position | ower al oxy or Tower a or unsubstituted or
substituted drphenylnethoxycarbonyl can be converted into free carboxy, for

exanpl e rhbprdpamromtha@t&hngnﬁwﬁa&t&feoeﬁmﬁl 11 j§ WederiBed {roheBardpehsl PRent
trifluor,a etrc§| Eltronal 3@ gz{?%tron of a nucleophilic
conpound PPUERIPNS BaYIRE RG "iﬁ‘oﬁﬂi’ Pradd ted or substituted
benzyl oxycar bonyl can be freed, for exanpl e, by neans of hydrogenol ysis,
i.e. bypip&at ppnt W th hydrogen in the presence of a

The compounds of formula IV are preferably used in the form of their alkali metal salts,

for example their sodium salts.

In a compound of formula IV, free functional groups that may be present in the radicals As
and R* and that have to be protected by a readily removable protecting group are
especially free hydroxy groups, but also free carboxy groups. Suitable protecting groups
and their removal are described above in Process a).

A reactive carboxylic acid derivative of a compound of formula V is especially a reactive
ester, a reactive anhydride or a reactive cyclic amide, wherein the carboxy group has been
activated analogously to the reactive acylating agents described in Process a), it being
possible for the activation also to be carried out in situ.

If necessary, the esterification can be carried out in the presence of suitable condensation



met al hydrogenation catal yst, such as a palladiumcatalyst. In addition,
sui tably substituted benzyl oxycarbonyl, such as 4-nitrobenzyl oxycarbonyl,
can al so be converted into free carboxy by chem cal reduction, for exanple
by treatnment with an alkali netal dithionite, for exanple sodium
dithionite, or with a reducing netal, for exanple zinc, or a reducing netal
salt, such as a chromun(ll) salt, for exanple chromun(Il1l) chloride,
customarily in the presence of a hydifogen-yiel ding agent that, together
with the netal, is capable of producing nascent hydrogen, such as an acid,
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Process ¢)

A nucleofugal group Y is a leaving group in a nucleophilic substitution reaction,
preferably reactive esterified hydroxy, for example hydroxy esterified by a strong
inorganic or organic acid, such as hydroxy esterified by a mineral acid, for example a
hydrohalic acid, such as hydrochloric acid, hydrobromic acid or hydriodic acid, also
sulfuric acid, or halosulfuric acid, for example fluorosulfuric acid, or by a strong organic
sulfonic acid, such as a lower alkanesulfonic acid that is unsubstituted or substituted, for
example by halogen, such as fluorine, or an aromatic sulfonic acid, for example a
benzenesulfonic acid that is unsubstituted or substituted by lower alkyl, such as methyl,
halogen, such as bromine, and/or by nitro, for example a methanesulfonic acid, trifluoro-
methanesulfonic acid or p-toluenesulfonic acid, and is preferably a chloride, bromide or
iodide.



When several protected functional groups are present, the protecting groups
are preferably so selected that nore than one such group can be renoved at
the sane time, for exanple by acidolysis, such as by treatment with
trifluoroacetic acid or formc acid, or by reduction, such as by treatnent
with zinc and acetic acid, or with hydrogen and a hydrogenation catal yst,

such as a pall adi um car bon cat al yst. The preparation of the starting
materials of formula Il is describedl¥n the Eur opean Patent Applications
havi ng publicati on nunbers 330 and 114 787. Process b) The conmpounds of
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the European Patent Applications having publication numbers 330 and 114 787. The

reaction is preferably carried out at approximately from -20°C to +120°C, especially from
0°C to +40°C, for example at 0°C, for example in absolute dimethylformamide in the
presence of diazabicycloundecene and under protective gas.

The starting materials of formula VI are known. The starting materials of formula VII are
obtained, for example, by reacting R3-CO-Cys, the mercapto group of which is preferably
protected by a readily removable protecting group, with H—(As)n-R4 in accordance with
Process a) and removal of the protecting group(s).

Process d)

A reactive derivative of a compound of formula VIII is a compound in which the
nucleophilicity of the sulfur atom participating in the reaction has been enhanced, for
example by removal of the proton of the mercapto group. Such a reactive derivative can,
if desired, also be formed in sit. |

A nucleofugal group Y is, for example, one of the groups mentioned in Process c).
Functional groups in a compound of formula IX that arc preferably in protected form are
hydroxy and carboxy groups. Suitable protecting groups and their removal are described

above in Process a).

Unless otherwise indicated hereinbefore, Processes a) to d) are carried out in an inert



pyridine. The acylating reaction can be carried out in the absence or,
preferably, in the presence of a solvent or solvent mxture, with cooling,
at roomtenperature or preferably with heating, especially at from20[err]C
to" 120['err]C and, if necessary, in a closed vessel and/or under an inert
gas atnosphere, for exanple a nitrogen atnosphere. Exanples of suitable

sol vents are unsubstituted or substituted, especially chlorinated,

al i phatic, cycloaliphatic or aronBI1B3hydrocarbons such as carbon
tetrachlorlde/pyrldlne (1:1), benzene or toluene A preferred form of
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binding affinity with the divalent or trivalent ions than with the monovalent alkali metal
ions, for example with the sodium salt of ethylenediaminetetraacetic acid. '

In view of the close relationship between the salts of the compounds of formula I and the
free acids, within the context of this text, the term "salts" should be understood, where
appropriate and expedient, as meaning also salt/acid mixtures having a certain percentage
of free acid, especially when the medium has a suitably low pH value.

Mixtures of isomers can be separated into the individual isomers in a manner known per
se, for example by fractional crystallisation, chromatography, etc..

Unless otherwise indicated, the processes described above, including the processes for the
removal of protecting groups and the additional process steps, are carried out in a manner
known per se, for example in the presence or absence of solvents or diluents, if necessary
in the presence of condensation agents or catalysts, at reduced or elevated temperature, for
example in a temperature range of from approximately -20°C to approximately +150°C,
especially from approximately +1°C to approximately +70°C, more especially from room
temperature (approximately +20°C) to +45°C, in a suitable vessel and if necessary under



Functional groups in a conpound of forrmula VII that are preferably
protected by readily renovabl e protecting groups are hydroxy and carboxy.
Suitabl e protecting groups and their removal are described above in Process
a) A reactive derivative of a conpound of fornula VIl is a compound in
whi ch the nucl eophilicity of the sulfur atomparticipating in the reaction
has been enhanced, for exanple by rempval of the proton of the nercapto
group. Such a reactive derivative ca¥?-if desired, also be fornmed in situ.
The reaction can be carrled out, for exanple, in a manner anal ogous to that
described in the Euro n Patent A? ations having puplication nunbers
330 and PI§SpUiegior CXAmp Et“?*t?FF’ttErﬁﬁ L@?@f%systear?wé% ingft 28%pr oxi mat el y
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exanple at O[err]C, for exanple in absolute dinmethylformam de in the
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reactive derivative or a salt. The starting materials used are preferably those that in
accordance with the process result in the compounds described above as being especially
valuable.

The present invention relates also to novel starting materials and/or intermediates and to
processes for their preparation. The starting materials used and the reaction conditions
chosen are preferably those which result in the compounds described in this Application as
being especially preferred.

The invention relates also to pharmaceutical compositions comprising an effective
amount, especially an immunostimulating amount, of the active ingredient together with
pharmaceutically acceptable carriers, that are suitable for topical, including, for example,
intranasal, or parenteral, for example intravenous, subcutaneous or intraperitoneal, or
enteral, e.g. oral, administration.

Suitable for parenteral administration are especially aqueous solutions of an active
ingrec_iient in water-soluble form, for example in the form of a water-soluble salt, and also
suspensions of the active ingredient, such as corresponding oily injection suspensions,
there being used suitable lipophilic solvents or vehicles, such as fatty oils, for example
sesame oil, or synthetic fatty acid esters, for example ethyl oleate or triglycerides, or
aqueous injection suspensions that contain viscosity-increasing substances, for example
sodium carboxymethylcellulose, sorbitol and/or dextran, and, optionally, also stabilisers.



-18-. solvent or solvent mxture at a tenperature of from approxi mately
:20[err]Cto approximately +120[err]C, and, if necessary, under protective
gas. The starting materials for the processes according to the present

i nvention descri bed above are known, for exanple fromthe European Patent
Appl i cations having publication nunbers 330 or 114 787, or they can be
prepared in a manner known per se, for exanple anal ogously to the
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formula | can be prepared in a manner known per se. For exanple, salts of
conmpounds, of formula | can be fornmed by reaction with a suitable base, for
exanpl e by Rhasmacramcalgompositippnior pareatez! adminisiaiien in sady-fasuse fREDI  net al

salts Ofccﬁhﬁﬁs%tﬂréfeﬁlbl}/aﬁbrﬁ ()claw%ml%%sasmﬁl@ fré@r1 %%81P!%, atchee afpeddigntsal t of
a- et hyl c]?gxr Pg or Wt I norgani c .al kal i (g% or al kaline
earth ded f@m@gsp@es %rﬁng?t or i Tafeorcin B 0 90TH Ziveak and

pr ef er abingredddnat i | e aci d, for exanpl e sodi um hydrogen carbonate, or with
anmonia or a suitable organi c amne. For the formation of alkali netal

salts fromsalts of the conpounds of forrmula |I having divalent or trival ent
i ons, f oFxampiapelcasepositions thahmay ibe used foo tapidal edmindsmtivageousdngs, to react

t he |aSthﬁﬁ'édt@%§§le§%$n§s o Wt rcRind LR lond o fich droffany fGAP! ex former that

has a greater, bindin I ni or trivalent ions than
with thed%%m%hp gﬂkéﬂ#pm@tlmat%%sb agtiye I@g(a%me with the sodiumsalt of
ethylenedlan1netetraacetlc aci d. In view of the close relationship

bet ween éhe salts of the free.,acids, within

f.
Che. cont AR fik -l cHRRR A cOuarise ot o 30t aRehS BB T Suhe ¢
appr opr i it andseebgspatidiy fattpalenbals) fogexdnge kahytl/ cetyldrisieatyl akeshdsiafaituyg a

certain pegc %l'te@%ﬁ()féf afltﬂﬁi% GG lelric SSRSG Lﬁ%l&'so‘ﬁﬁ%axte? P%%ﬂgﬁmgyl\s/u' tably

| ow pH val ué res of i1soners ca e separ até I dual
i somer s MArigagarAek wivheubeepwax, aad/of hydresashenselds gxampletpeaalghm jelly

crystall Qp‘éﬁl)ldﬁﬂm) aﬁﬂ'ﬁﬁ Qdr 3Rftible Ertnﬁlmﬁers MR s8Rt dtigl Wit &£t ed, the
processes escrl |nclud|n2 ﬁ?e processes for the reana of

prot ect i ‘?1‘5 %‘PB\&‘B 'HE" REPCTCS ERIERSRORAIRGH BON-1nic GIRulsieEs. (ot i n a
gw_alnner km‘_w;plep&uty&exd dsoors eﬂqﬁﬂﬂlﬁ)hlolk dr%;@é@&ﬁmeeadqnc@h&%& Suchfas 0 lwenlt s or
i luents S nt ence o ensat i at al ysts,

at r educ%léi&%Pp%ﬁg\‘}gﬁ %tef f yféfl% For&;g g aFﬁ eqter ﬁ%@gﬁéu?@ Shge of
f r om apppaxoxpstholnefagy écml]cctet}mrmrpfamy(aMbﬁbly, erk®dfespanfing iesipeci al |y from
appr oxi r@mwehlkﬁéhré Guita® AORY Qith g?{ i L& hed rom
roomte at 1ur e (ap Sr oxa:ﬁrratgﬁ ] Wl} o & iiéléfg’[fo %ﬁ?ﬁ&gb@&%ﬁ{)
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presence of fatty alcohols, for example cetyl alcohol or stearyl alcohol. Additives to the

aqueous phase are, inter alia, agents that reduce the drying-out of the creams, for example

polyalcohols, such as glycerol, sorbitol, propylene glycol and/or polyethylene glycols, and

also preservatives and perfumes.

Ointments are water-in-oil emulsions that comprise up to 70 %, but preferably from
approximately 20 % to approximately 50 %, water or aqueous phase. Suitable as fatty
phase are especially hydrocarbons, for example petroleum jelly, paraffin oil and/or hard
paraffins, which, in order to improve the water-binding capacity, preferably contain
sultable hydroxy compounds, such as fatty alcohols or esters thereof, for example cetyl
alcohol or wool wax alcohols, or wool wax. Emulsifiers are corresponding lipophilic
substances, such as sorbitan fatty acid esters (Spans), for example sorbitan oleate and/or
sorbitan isostearate. Additives to the aqueous phase are, inter alia, humectants, such as
polyalcohols, for example glycerol, propylene glycol, sorbitol and/or polyethylene glycol,
and also preservatives and perfumes.



-19- pressure, for exanple the inherent pressure of the system or under
an inert gas atnosphere, for exanple a nitrogen atnosphere. | f necessary,
taking into consideration all the substituents present in the nolecule, for
exanpl e when readily hydrol ysable radicals are present, especially mld
reaction conditions should be used, such as short reaction tines, the use
of mld acidic or basic agents in | ow concentrations, stoichionetric
guantity ratios and the selection eflsuitable catal ysts, solvents,
tenperature and/ or pressure conditions. The invention relates also to
those fornms of the process according to which a conpound obtainabl e as
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especially preferred. The invention relates also to pharnaceuti cal
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i ncl udi nijicaesrthe penppbeeof winth &nadind amyr mpistuendreseedetiofiogresenanpl e i nt ravenous,
subcut aneous or intraperitoneal, or enteral, e.g. oral, adm nistration.

Suitable for parenteral administration are especially aqueous sol utions of
an act i eappgrecginenistered fremepressutised|confaineny andawe bquidoildniwateramylsions of a

vat er - S@h bbbl $6tnt; haRREn@b e Ry GFHSREOR, OB 29 ChloRFIRes-1oterial@hedisgnt , such as
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trigl yC%fch&‘ﬁ; fof Example cetyl alcohol, fatty acid esters, for example isopropyl myristate,
and/or other waxes. As emulsifiers there are used, inter alia, mixtures of emulsifiers
having predominantly hydrophilic properties, such as polyoxyethylene sorbitan fatty acid
esters (Tweens), and emulsifiers having predominantly lipophilic properties, such as

sorbitan fatty acid esters (Spans). The customary additives, such as preservatives, are also
added.

Tinctures and solutions generally have an aqueous-ethanolic base to which there are
added, inter alia, polyalcohols, for example glycerol, glycols, and/or polyethylene glycol,
as humectants for reducing evaporation, and fat-restoring substances, such as fatty acid
esters with low molecular weight polyethylene glycols, that is to say lipophilic substances
that are soluble in the aqueous mixture, as a replacement for the fatty substances removed
from the skin by the ethanol, and, if necessary, other adjuncts and additives.

The manufacture of the topically administrable pharmaceutical compositions is effected in
a manner known per se, for example by dissolving or suspending the active ingredient in
the base or, if necessary, in a portion thereof. When the active ingredient is formulated as
a solution, it is generally dissolved in one of the two phases before emulsification; when
the active ingredient is formulated as a suspension, it is mixed with a portion of the base
after emulsification and then added to the remainder of the formulation.



aqueous injection suspensions that contain viscosity-increasing substances,
for exanpl e sodi um car boxynet hyl cel | ul ose, sorbitol and/or dextran, and,
optionally, also stabilisers.

- 20 - " The pharmaceutical conpositions for parenteral administration in
ready-for-use formconprise preferably from0.1 %to 20 % especially from
1 %to 10 % active ingredient. Dry-filled anpoul es that are not
"ready-for-use" may contain up to @2 -% active ingredient. Exanpl es of
conpositions that may be used for topical admnistration are creans,

oi ntnments, pastes, foanms, tinctures and solutions conprising preferably
from approximately 0.02 %to approximtely 2 % active ingredient. Cr eans
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for example intranasal, application.

The present invention includes especially also the use of the novel lipopeptides of
formula (I) and of their mentioned derivatives in a method of stimulating the immune
system, the novel compounds preferably being administered in the form of the
pharmaceutical compositions described above.

The Examples that follow illustrate the invention described above, but do not limit the
invention in any way. Temperatures are given in degrees Celsius. Ry values are
determined on silica gel thin-layer plates (Merck, Darmstadt, Germany). Unless otherwise
indicated, the composition of solvent mixtures is given in parts by volume. In the case of
optical rotation, the concentration, c, of the substance in the solvent (mixture) is given as a
percentage (weight/volume).

Example 1: 0.344 g (2.75 mmol) of 2-aminoethanesulfonic acid (taurine) and 0.5 g
(2.76 mmol) of N-hydroxynorbornane-2,3-dicarboximide are suspended in 5 ml of twice-
distilled water and, with stirring, the pH is adjusted to 7 with 0.1N sodium hydroxide



substances, such as sorbitan fatty acid esters (Spans), for exanple
sorbitan ol eate and/or sorbitan isostearate. Additives to the aqueous phase
are, inter alia, humectants, such as polyal cohols, for exanple glycerol,
propyl ene glycol, sorbitol and/or polyethylene glycol, and al so
preservatives and perfunes.

- 21 - Fatty ointnments are anhydrous and contain as base especially

hydr ocar bons, for exanple paraffin-23etroleumjelly and/or liquid
paraffins, also natural or partially synthetic fats, for exanple coconut
fatty acid triglyceride, or preferably hardened oils, for exanple
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twice-distilled water over an ultrafilter in an Amicon agitator cell (exclusion limit 10 000

Daltons; Amicon PM 10) until the filtrate is EDTA-negative. The substance remains on

the filter in the form of a gel and is precipitated by the addition of 100 m! of acetonitrile

and dried in vacuo at 50°, yielding the sodium salt of N -(N-palmitoyl-S-[2(R),3-dilauroyl-
oxy-propyl]-(R)-cysteinyl)-taurine; m.p. from 270° (decomp.); [a]20 =-103+2°(c=
0.485; dimethyl sulfoxide), [«]30 = -6.0° + 1.9° (c = 0.515; chloroform).

Example 2: Analogously to Example 1, starting from N,N’-di(2-sodium-sulfonatoethyl)-
L-glutamic acid diamide and N-palmitoyl-S-[2(R),3-dilauroyloxy-propyl]-(R)-cysteine

there is obtained palmitoyl-Cys[2(R),3-dilauroyloxy-propyl]-Glu(NH-CH,-CH,-
$0;°Na®)-NH-CH,-CH,-50;Na®; m.p. > 250°, decomp. from 290° R; = 0.42

(chloroform:methanol:water = 70:30:3), [a]%o =+1.2 + 1° (c = 0.985; dimethyl
sulfoxide).

The starting material is obtained in the following manner:

Step 2.1: 3.44 g of taurine dissolved in 13.74 ml of 2N sodium hydroxide solution are



that are soluble in the aqueous m xture, as a replacenent for the fatty
substances renoved fromthe skin by the ethanol, and, if necessary, other
adj uncts and additives. The manufacture of the topically adm nistrable
phar maceutical conpositions is effected in a manner known per se, for
exanpl e by dissolving or suspending the active ingredient in the base or,

I f necessary, in a portion thereof. Wien the active ingredient is

formul ated as a solution, it is genéddally dissolved in one of the two
phases before emulsification; when the active ingredient is formulated as a

suspension, it is mxed wth a portion of the base after enulsification and
then add€ded i § aef Mozl casboRyie-glotamir agi Gh(2.4,>-richlorophenyl) estor

-22 - dlﬁamamabd) »m@cduaﬁétagla@a&nm trme nhiﬁéﬁr@fs sBRad BEetH tempbrabRE PRSI ti ons
|nI|pos§rﬂs orlm EQ goged?tcb 4 durln the for ﬁ"Elon of the

| i posones’. "ffie BF 8phyalys 54 9 Hret ﬁ@o‘?cﬁ%?t AEYHOHT the
acti ve itigriecduant. Tharesidued§ takeh ad in rwm&ﬁimllsd wanes, tﬁﬂdompherdﬂs.«m:hhﬁddi n the

revi ew gé’ fﬁgr%ﬁ?lh%[h sgcnon 5%11;5 SRR RN Wrsatlg)% g?&')c glm(%.l? pha?eoby QG her

pl‘ ocess Ion o OSOWES as car rs f act Ive
i ngr edi exyaporatien yie \mosvémw@ss:mmeuhlblylss’aatreﬁhd)t»zlcewnalSO mhofRlietbilesthest ry,

Vol . 16,409, thize vA8DS0 rrﬁ%?@cct@&%t'smﬁ?d{m& gtfm@()'n%%f’&&éﬁ&lrﬁt%bb efnd DOS) 28
19 655, 29 g2 éﬁﬁ%ﬁ!z) % 42 608, 1 n US Patent Specification 4
053 585 MFHIE i Wil spa%%%n 5r¢sef%ue.1§)w<ﬂ:@swémlce with0 wk ghpethanelae | i pi d
conponenTénceiitdtion XAl ﬁxcﬂﬂﬁslmmhd By ekdapofadibn th@cmhea fbmrﬂﬂ Whigh lhﬁ

exanpl e

| ecithin ph priate neutr I|
chol est &b leegf%%f’ﬂé%?\‘;g& “{1%8@%3 erﬁngwretc%taw %N ani c
sol vent ylﬂdmgéxanxibzeyqathomwbﬁdu(m-l OBt QRSO3 Nat 1N «Cid 2 G, 80 i@

evapor atd gg L L I ayer is di spersed
in an aqugo&s(ag{)}% ggﬁg?(ladrvr%% %Qgh%’iﬁﬁjlgﬂ%lzg dgédn%# ti- lanellar

| i posonmes. In the subsequent treatment with ult rasound dependi ng on t he

dur at i orsep ZIj‘StﬁﬁﬂQﬁBfrﬁbénQ 1ok ABEHYG1 L@%swge'l\%@)mﬂoéﬁ
ITE

cont ai ni e ye |n edlen he for suspensi ons
can be Hgbé ’FEF ‘F {’N %‘f%]iy“c OBSIRHPR & ‘%‘lﬂﬁ‘ﬁﬁ‘f HH‘Z‘@&‘%"%
i ntraper(® emea) in vadem ‘mdsfweaé-ldwmg, as NNeixJ(Zasdmmmuﬁahatoétﬁyl)&xgmnirmc acid

intr anas{ﬂ#l’h%d%@lp He%fdl %? an am-g{peflggg S%*IH&I‘ an%%I (watcr CltCuI'ldn?l?C orpt?un-?aycxy al so

t he use e nove
plates coated with sxhca gel UP-C12 [silica gel charged with dodecyl radicals] by Antec).

Example 3: 1 g (1.25 mmol) of N-palmitoyl-S-[2(R,S),3-dilauroyloxy-propyl]-
(R)-cysteine and 203 mg (1.5 mmol) of N-hydroxybenzotriazole are dissolved in 10 ml of
absolute dimethylacetamide and cooled to 0°; 309 mg (1.5 mmol) of N,N’-dicyclohexyl-
carbodiimide are added and the mixture is stirred at 0° for 3 hours. A solution of 295 mg
(1.5 mmol) of L-alanyltaurine and 220 ul of tetramethylguanidine in 10 ml of absolute
dimethylacetamide is added and the mixture is stirred for 18 hours at room temperature.
The mixture is concentrated by evaporation in vacuo and the residue is extracted once
with 30 ml of ethyl acetate and once with 30 ml of methylene chloride. The solution is
freed of precipitate and concentrated by evaporation, yielding the crude product which is
dissolved in methylene chloride, and the N-hydroxybenzotriazole is extracted three times
with saturated sodium hydrogen carbonate solution. The organic phase is concentrated by
evaporation and the residue is extracted three times using 10 ml of acetonitrile each time.
The solutions are cooled to 10° and the precipitate is removed by filtration with suction.
The material that is insoluble in acetonitrile at 10° is converted into the sodium salt using
the sodium salt of 2-ethylcaproic acid. For this purpose, the crude product is dissolved in
10 ml of chloroform; 7 ml of a 1-molar solution of the sodium salt of 2-ethylcaproic acid
in methanol is added and the mixture is evaporated to dryness; the residue is extracted



formula (1) and of their nmentioned derivatives in a nethod of stinulating

t he i mmuune system the novel conpounds preferably being adm nistered in the
formof the pharmaceutical conpositions described above. The Exanpl es
that followillustrate the invention described above, but do not limt the
invention in any way. Tenperatures are given in degrees Celsius. Rerr]

val ues are determned on silica gel thjn-layer plates (Merck, Darnstadt,
Germany). Unl ess ot herw se i ndi cat ed,2Xhe conposition of solvent m xtures
is given in parts by volune. In the case of optical rotation the
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D,

Exam ample 4: Tablets comprising 20 mg of active ingredient, for example one of the
compounds of the formula I described in the preceding examples, are prepared in the
customary manner in the following composition:

Composition: -

Active ingredient 20 mg
Wheat starch 60 mg
Lactose 50 mg
Colloidal silica 5 mg
Talc 9 mg
Magnesium stearate 1 mg

145 mg



Daltons; Am con PM 10) until the filtrate is EDTA-negative. The substance
remains on the filter in the formof a gel and is precipitated by the
addition of 100 ml of acetonitrile and dried in vacuo at 50, yielding the
sodiumsalt of NN(N-palmtoyl-S[2(R), 3-dilauroyl -
oxy-propyl]-(R)-cysteinyl)-taurine; mp. from270[err] (deconp.); [err] =
-10.3 [err] 2[err] (c = 0.485; dinethyl sulfoxide), [err] =-6.0 1.9[err]
(c = 0.515; chloroform. Exanpl e -26 Anal ogously to Exanple 1, starting
fromN, N -di (2-sodi um sul fonatoet hyl)- L-glutam c acid diam de and

N-pal mtoyl -S-[2(R), 3-di | auroyl oxy-propyl]-(R)-cysteine there is obtained
pal m toyl - Cys[ 2(R), 3-di | aur oyl oxy-propyl]-Gu(NH-CH err]-CH err] -

SJ er r ] Nakgiradion: Nitte @t € inpredidne is hixe@vatH doa] &iTthd whéatRiarch, 2ROactdgcaa. from

290[ err] orr.}. = 0.,.42 chl or of or m et hanol : water = 70:30: 3 err] =
To5°" ) TaopIByeR] ick, g e iRt ot Sed B e e S G PRRHS R Br 1 ol s
obt ai nedmade inteea pastd with Sgimesnthe amountSifesatdr. it a véatérbath, @hd tieypowder di ssol ved

in 13.74 £ 2N sodi i de i Qn_ar "
17,13 Tyl PO UGS R LA 02681 compgpin s eenfomec

di (2,4,5-trichl orophenyl) ester dissolved in 60 nml of dinethylacetam de.

The m Xtk deadadid ERposRion @ Pross&IMASNEhY SeveF mesh MM BSprot e oRftay@l ue i's
t hen ad%ﬁzgfgﬁﬁagrand the mxture is concentrated by evapora- tion in

vacuo. Y grapyles Rbigpned qre paseed agaan throued asigver The remandst 8bhenol i s
renmoved thy whichd st:ath,ahe wWid Mndse a@heshing swasdiesreWhdrbinufidraiimiked)aaditheat i on of

t he aquequ hase by e gration yiel ds | ourless resin which is
extract enl%l\l/\ﬁgébecwuf Sbﬁé? Wanogﬁhg{(Lff?:let ?ﬁgf‘so'gg wfﬂ)gﬁ"tvm ce with 30 m of

acetone at 50[err] and twice with 30 ml of ethanol at 60[err]. The m xture
is filtered with suction and the residue is extracted twice with 50 m of
nmet hanol . Concentration of the nethanol phase by evaporation yields the
crude conpound which is dissolved in 20 m of twice-distilled water and
precipitated with 120 ml of acetone, yielding

benzyl oxycarbonyl -@ u(NH-CH err]-CH err]-SOerr]NaJerr])-NHCH err]-CH err]
-SJerr]Na[err]; Rerr] = 0.41 (chl orof orm nmet hanol : water = 60:40:5), m p.
229-232[ err] (deconp.).



Step 2.2: Starting from

benzyl oxycarbonyl -@ u(NH-CH err]-CH err]-SOerr]Na[err])-NHCH err] -

CH err]-SOerr]Na[err] there is obtained, by catalytic hydrogenation with
pal | adi um carbon (10 % Pd) in water and freeze-drying,

N, N -di - (2-sodi um sul fonatoethyl )-L-glutamc acid diamde in the formof an
anor phous powder; Rf = 0.39 (water; c&%tern‘i ned on thin-layer plates coated
with silica gel UP-CJerr] [silica gel“/charged with dodecyl radicals] by

Ant ec) . Exanple 3: 1 g (1.25 mmol) of

N-pal mtoyl-S[2(R S), 3-dil auroyl oxy-propyl]- (R)-cysteine and 203 ng (1.5
nmml ) of N-hydroxybenzotriazole are dissolved in 10 m of absolute

di met hy| aWhatisichémedhis: cool ed to 0; 309 ng (1.5 mmol) of N, N -dicyclohexyl -
car bodii m de are added and the m xture is stirred at O for 3 hours. A

sol ution of éi ng (1.5 mm]) of L-al anyltaurlne and 220 [err]l of

t et r amet Hy#y trf?fd'i“r?émf‘?lsulfgnﬂaclS’fd%%Y%fefOHPWét hyl acet ani de i s added and
the mxture is stirred for 18 hours at roomtenperature. The miXxture is
concentrated by evaporation in vacuo and the residue is extracted once with
30 mM of ethyl acetate and Rh@é)—@l-CH 30 M of net{R)lentigahtieni de. The
solution is freed of precipitate apd concentrat&dly yi el di ng
t he crude product which is dﬂrssol VEd*I n net hyl ene(R§ ?Ie@%%ﬂ%drgﬂ?rh

N- hydr oxybenzotri azole is three tines with saturated sodi um

hydr ogen carbonate sol ution. The ofgani c phase is concentrated by
evaporation and the residue is extCHgted three times @sing 10 m of
acetonitrile each time. The solutipns are cooled to 10[err] and the
precipitate is renoved by filtrati®n with suction. The material that is
insoluble in acetonitrile at 10 |s converted into the sodiumsalt using the

sodiumsalt of 2-ethylcaproic aci For this purpose, the crude product is
di ssolved in 10 m of chloroform of a 1-molar solution of the sodium
salt of 2-ethylcaproic aciqd in_net anol IS aqided and the mxture is
evaporated to dryness; th& TEQNECH-ECRLANaR ed

-25 - three tinmes using 8 m of ethyl acetate each tinme and the residue is

chr omat og¥ Bd on 30 g of silica gel extracted with 6N hydrochloric acid
(Merck). H, RﬁzlaﬁtﬂlRﬁardlﬁt:h luﬂiig@ﬁtienﬁy o5 the\Wthidts ﬁli?hl'ibﬂaﬁﬂﬁ%'&xﬁh&bbﬁ%méah‘e” with

(r:rﬁlt 2?/: 32/@1 chl % ﬁ ?gtcgr?)gn and subsequently w met hyl ene

tog ). The substance is eluted with the latter
two sol venis Omirdt ur es.

o or el y'é‘& “%%ﬂféﬁﬁ% Boipleg e QbE4 £100 ¢ o bed ok b eosfs(Lz,awau

havi ng a a6l deriygtiypofrem the groppgondaing/afiGly, Ala, SergThe AspeAsi(Rex Glup. 877;

chl orofor(ﬂu(EQ)t@mot}lafRi)a},hgﬂkﬁ @nd96 (chloro- formmethanol = 1:1). The
L- al anyl ri used.as startlﬂn material is described in US Patent 4 666
886, Exa d@% are each independently of the other the amidically bonded radical of an

unsubstituted or carboxy-substituted e-amino-C,-Csalkanesulfonic acid.

2. A salt of a sulfonic acid derivative of formula I according to claim 1 wherein

R, R? and R3 are each independently of the others C;-Cy;alkyl, C;qalkeny! or Cpalkynyl,
nisOorl,

As is the amidically bonded residue of an amino acid or of an amino acid derivative from
the group consisting of Ala and Glu(R5), and

R* and RS are each the amidically bonded radical of an e-amino-C,-Csalkanesulfonic acid.

3. A salt of a sulfonic acid derivative of formula I according to claim 1 wherein
R! and R? are identical and are each straight-chain C,;-C;7alkyl,
R3 s straight-chain C;,-C;alkyl,

e A O )
* C L M S *



Remar ks: The chromat ography on untreated silica gel results in the elution
of small amounts of Ca ions by the substance. Anal ogously to Exanple 1,

t hese can be exchanged by nmeans of the sodium salt of ' :

et hyl enedi am net etraacetic acid. The physical properties, such as opti cal
rotation, nmelting point and Rf value of the Na[err] and the m xed
Na[err]/Ca[err] salts, do not differ..In the coupling nethod described in
Exanpl e 3, raceni sation takes pl ace &S 1 he cyst ei ne. Exanpl e 4:

Anal ogously to Exanple 3, starting frompalmtoyl-Cys[2(R S), 3-di | auroyl -

OXY- propyid; | ' |.ned

AN Ai t{l@? a@ﬂsf%{}%@?&&%&#@% §?%J§1118§ §r Glu(NH-CHy-CH,-SOsH), and

pr opyl | - NM istheamidicaiy donfledsatiisal ¢filapminopthamgsuifodicacid, 29 (met hyl ene

chl oride: ethanol = 10:1), [err] =-0.6 1.2[err] (c = 0.865;

chl orof orm et hanol = 1:1) . Exanpl e 4: Tablets conprising 20 ng of active
i ngr edi en‘?,A F%’r 3%(%19 %Pi%d"é’fvaflﬁ%n&:@ﬁ‘ﬁkﬂﬂﬁcgfhn@ﬁ@ apy PR PECIImsdstor3 bed i n
t he pr ecewhergincin domhds ] RAisn-prdies!, &% it f-unbecyt Bisd RPB v peaTReyl. i n t he

foll owi ng conposition: Conposition: Active ingredient

20 mg Wheat starch 60 ng Lactose
50 ny C0|5-@ﬁ:~ spdt ofIN4(Nepalmitoyl-S-[2(R),3-dilauroyloxy-propylp-(Rcylsadinyl)-taurine

9 Ny MagNRebidif SRRl € L

145 ng - 26 -

Preparation: The active ingredient is mxed with sone of the wheat starch,
the | act s\ sdcof palmitoyl-Cys[2(R),3-dilauroyloxy-propyl]-Glu(NH-CH,-CH,-SO;H)-
NH-CH,-CH,-SO;H according to claim 1.

7. A pharmaceutically acceptable salt of a compound of formula I according to any one of
claims 1 to 6.

8. A pharmaceutically acceptable salt of a compound of formula I according to any one of
claims 1 to 6 for use in a method for the therapeutic treatment of the human or animal
body.

9. The use of a pharmaceutically acceptable salt of a compound of formula I according to
any one of claims 1 to 6 in the preparation of pharmaceutical compositions intended for

the stimulation of the immune system of warm-blooded animals.

10. A pharmaceutical composition comprising a pharmaceutically acceptable salt of a
compound of formula I according to any one of claims 1 to 6 together with a
pharmaceutical carrier.

11. A process for the preparation of a salt of an aminosulfonic acid derivative of formula I

T



colloidal silica, and the m xture is passed through a sieve. Sone nore
mheat starch is made into a paste with 5 tines the anount of water in a
wat er bath, and the powder mxture is kneaded with this paste until a
slightly kneadabl e conposition has been formed. The kneadabl e composition
is pressed through a sieve of nesh size approx. 3 mmand dried, and the dry
granul es obtai ned are passed again through a sieve. The renai nder of the
wheat starch, the talc and the nmagné¥i-um stearate are thereinafter adni xed,
and the mxture is conpressed to give notched tablets of 145 ng wei ght.

- 27 - What is clained is: 1. Asalt of an am nosul fonic acid

derivati \F/{F of]forR[ mul a] I dR:i[CO—O]-CHZ . dra,p (R)aconﬁE@,raﬁ]m ] ]
wher ei n err], err] an err]|are each in of the others an
al i phati c hydrocarbon radi Ci;ﬂ havimg from7 to 2@&@?@ %oﬁéfbu%%t,lonn is 0 or
1, As is the am dically bdhdE®-Pesildue of a (D)- or (L)-anino acid or of a
(D)- or (L)-amno acid derivativelfromthe group consisting of Ay, Ala,
Ser, Thr, Asp, Asp(Rferr]), Qdu, (|3H2 )

S

CH,

R3-CO-NH-CI:§-CO-(As),,-R4
wherein
RY, R and R3 are each independently of the others an aliphatic hydrocarbon radical
having from 7 to 21 carbon atoms,
nisOorl,
As is the amidically bonded residue of a (D)- or (L)-amino acid or of a (D)- or (L)-amino
acid derivative from the group consisting of Gly, Ala, Ser, Thr, Asp, Asp(Rs), Glu,
Glu(R3), Gla, Gla(R5) and Gla(R5),, and
R* and R? are each independently of the other the amidically bonded radical of an
unsubstituted or carboxy-substituted w-amino-C,-Csalkanesulfonic acid, which comprises

a) reacting a compound of formula II

R'-CO-O-CH, o (R)-configuration

I sk ** (R)- or (S)-configuration
R2-Co-o-(I:H

e m

N

CH,

R3-CO-NH"CH-CO-[(As),-],0H

wherein qis 0 or 1 and R}, R, R3, n and As are as defined above, free functional groups
present in the As residue, with the exception of the group that is to participate in the
reaction, being protected if necessary by readily removable protecting groups, or a

* [ L M S *



Gu(R5), @a, da(R5) and da(R5)2, and Rerr] and R err] are each
tndependently of the other the am dically bonded radical of an
unsubstituted or carboxy-substituted

[err]-amino-CJerr]-Cerr]al kanesul foni ¢ aci d. 2. Asalt of a sulfonic
acid derivative of formula | according to claim1 wherein Rl, R2 and R3 are
each independently of the others Cferr]-Clerr]alkyl, C[err]al kenyl or
Cerr]alkynyl, nis 0 or 1, As is th#anidically bonded residue of an anino
acid or of an amno acid derivative fromthe group consisting of Ala and

G u(R err d ach the am dical | bonded radi cal

of an [e %“‘éﬁﬁ %5’% 1](1‘%{1@% L&‘Eﬂé%ﬁf%‘ﬂt@ f g spgpoungl of fommpla I 4

sul fonic acid derivative of formula | according to claim1 vvherer n Rl and
R2 are identical and are each ((gr ﬁh £hain C[err] C[errlﬁrbkyl, Rlerr] is
straight-chain CJerr]-Clerr]al 0 or 1,

-28 - As is the amdically bonded resi due of al ani ne or

QA u( NH CRe etier 1$cﬁﬁn theg- rg%cr‘ln? of Hf—nﬁ}[ﬁ' l‘ijggé”‘b | o¥ rl?s?ﬁ'ﬁ‘?ﬁ rlagﬂ Ler% nAs,n
2- am noet hang:su onr c acid [T oni aér err v?tr ve of
formul a #ndRcefeds dgtingt %EWCJR? fypctignal greups mreseat inribe eadicalsAs apdhBl .awith R[ er rl

is n- und&r@)élxccﬂﬁ[oﬁ Iof thel g&oﬁp UﬁdﬁQM baﬁi&?baﬁﬁn'tﬁe RadRM! BEARE plotectePif nbeesddry ©
el;t:f:glr S?Lg)]r %y ?ﬁ%‘ﬁ"&i@e prgtecg\n% om)gﬁd Femaevt né an(yl?rotegtmgelgrr(])gllns) fn:[egéjnrt,l or}e
pal m toyl - Q/S[Z(R) 3-di | aur oyl oxy- propyl] -G u( N+ CH err] -CHerr]-Sqerr]H)-

NH CH er )]rcg&lfr%rhidhggg?ﬁ%wﬁg&g?fogngg i\o claim1. 7. A pharmaceutically

accept ab rmulla I according to any one of clains 1
to 6.
R;—O—CHZ * (R)-configuration
.. ** (R)- or (S)-configuration
R2.0-CH
.
CI3H2 %)
S
CH,

E 3
R3-NH— CH-CO-(As),-R*

wherein

R1, is hydrogen or the above-mentioned radical R'-CO-, R, is hydrogen or the above-
mentioned radical R%-CO- and R3, is hydrogen or the above-mentioned radical R3-CO-,
with the proviso that at least one of the radicals R!,, R2, and R3, must be hydrogen, and
wherein As, n and R* are as defined above, free functional groups present in the radicals
As and R*, with the exception of the group that is to participate in the reaction, being

protected if necessary by readily removable protecting groups, with a carboxylic acid of
formula V

R6-COOH V),

wherein RS is an aliphatic hydrocarbon radical having from 7 to 21 carbon atoms, or with
a reactive carboxylic acid derivative thereof, and removing any protecting groups present,

\\r\r\\r\r\r\\\rr\r\r "



8. "A pharmaceutically acceptable salt of a conpound of formula | according
to any one of claims 1 to 6 for use in a nethod for the therapeutic
tfreatment of the human or ani mal body. 9. The use of a pharnaceutically
acceptable salt of a conpound of fornula | according to any one of clains 1
to 6 in the preparation of pharmaceutical conpositions intended for the
stinulation of the imune system of warm bl ooded ani nal s. 10. A

phar maceuti cal conposition conprisi-#d -a pharnaceutical |y acceptable salt of
a conmpound of forrmula | according to any one of clainms 1 to 6 together with

a pharmaceutical carrier. 11. A process for the preparation of a salt of
an am nosul fonic acid derivative of formula I
- 29 - c¢)reacting a compound of formula VI [err] wherein Rerr],

Rlerr] and Rlerr] are each independently of the others an aliphatic
hydr ocar bon radi cal having from7 to 21 carbon atons, nis 0 or 1,

R1-CO-O-CH,
l ** (RY. ) .
R2-CO-O-CH' (R)- or (S)-configuration
|
CH,
I (VI)
Y .

wherein Y is a nucleofugal group and R! and R? are as defined above, with a salt of a
compound of formula VII .

* (R)-configuration

(VII)

O—wn— T

H,

|

*

R3-CO-NH— CH-CO-(As),_-R?

wherein the substituents are as defined above, free functional groups, with the exception
of the mercapto group that participates in the reaction, being protected if necessary by
readily removable protecting groups, or with a reactive derivative of a compound of
formula VII, and removing any protecting groups present, or

d) reacting a compound of formula VIII

R!-CO-O-CH,

I ok ** (R)- or (S)-configuration
R2-CO-O-CH

|CH2 (VIID)

SH

wherein R! and R? are as defined above, or a reactive derivative of that compound, with a
salt of a compound of formula IX

M



"As i'$ the amidi cally bonded residue of a (D)- or (L)-amino acid or of a
“(D)- or (L)-amno acid derivative fromthe group consisting of Ay, Ala,
.Ser, Thr, Asp, Asp(Rerr]), Qu, Qu(Rerr]), da, da(Rerr]) and

a a(R[érr])Z and R4 and R5 are each independently of the other the

am di cal Iy bonded radical of an unsubstituted or car
[err]-amno-CJerr]-Cerr]al kanesul foni c acid, which
a conpound of formula Il -32-

wherein g is 0 or 1 and Rerr], Rerr], Rerr], n ar
above, free functional groups present in the As residue, with the exception
of the group that is toyparticip#téR)-ponflguratioacti on, being protected if
necessary by readily repovable protecting groups, or a

- 30 - reactive carboxyy,c acid derivative thereof, with a salt of a
conpound of formula I11] " (IX)

H[(As)[err]]- &{ar I (rrr)y whereinr is 1 if in
t he co-reactant d;d)?glfan“ aC(?I(A(f 0, ris O0if gqis 1, and wherein As,

n and e as i ned abov free functi onal oups..pr ent n the

r adi caﬁgﬁlﬁgl% d’slﬁd‘uc%‘){r"rga E’Q“E)@Egﬂﬁrﬁﬁlaﬂ"& S‘Q‘P%bg‘i‘“’ﬁél‘hﬁ&qg’oﬁ&r {%%i pat e
in the featiohalgrofsi ngaifab&ssmyl in profeeedSoah yandyeheddg ayry prievapl e

protect 'gjp&pg prc%gnt dna({l 3t desiTe 'a?t%r gar}¥y1 rgﬁteo%tclo?gro%er:sosu\panagtré Eclis',t<fon(\?<£.rting

a resulting salt into a different salt and, if desired, separating a resulting mixture of
isomers.
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b) ”&acti ng a salt of a conmpound of formula IV [err]

(v wherein R err] is hydrogen or the above-nentioned radical
R[err] CO, Rerr] is hydrogen or the above- nentioned radical R2-CO and
R3a“is’ hydrogen or the above-nentioned radical R err]-CO, with the proviso
that at least one of the radicals Rerr], Rerr] and R err] nust be

hydr ogen, and wherein As, n and R4 are as defined above, free functional
groups present in the radicals As and R4, with the exception of the group
that is to participate in the reaction, being protected if rl 8 ry by
readily renmovabl e protecting groups, with a carboxylic aci mula V

Rl err] - COOH . (V), wherein R6 is an aliphatic
hydr ocar b&&mgggdﬂ_éb 288 e 0ailVeQUhd pidRedils FR A by OF Wi Lh @ Teact i ve
car boxyl i fvativ ! Ty protecting groups
“present, or - 31 - c)

reacti ng Abstaspound of fornula Vi

Salts of aminosulfonic acid derivatives of formula 1

R!-CO-O-CH, * (R)-configuration

l x ** (R)- or (S)-configuration
R2-CO-O-CH

<|3Hz (D

N

CH,

R3-CO-NH-CH-CO-(As),-R*

wherein

R!, R? and R3 are each independently of the others an aliphatic hydrocarbon radical
having from 7 to 21 carbon atoms,

nisQorl,

As is the amidically bonded residue of a (D)- or (L)-amino acid or of a (D)- or (L)-amino
acid derivative from the group consisting of Gly, Ala, Ser, Thr, Asp, Asp(R’), Glu,
Glu(R%), Gla, Gla(R%) and Gla(R%),, and

R* and R? are each independently of the other the amidically bonded radical of an
unsubstituted or carboxy-substituted «-amino-C,-C;alkanesulfonic acid, are described.
Those salts have an immunostimulating action and can be used as medicaments.




[er}] wherein Y is a nucl eofug pﬁpi d Rlerr] and Rerr] are as
defi ned above, with a salt of a corrpo%cfgéf f farul VI SHEE"
[err] wherein the substituents are Lgl§fi ned above, free qmeswﬁ%ﬁ

groups, with the exception of the nmercapto group that participates in the
reaction, being protected if necessary by readily renovabl e protecting

groups, or with a reactive derivative of a conmpound of formula VII, and
renovi ng any protecting groups present, or d) reacting a conpound of
formula VIII [err] . -8-

T e of

wherein R err] and R err] are as defined above, or a
that conmpound, with a salt of a conpound of fornula I

@%A@EME

30 APR 1998

H
* (R)-configuration

l
]
(VID
P
L]
R3-CO-NH— CH-CO-(As),,—R“
wherein the substituents are as defined above, free functional groups, with the exception
of the mercapto group that participates in the reaction, being protected if necessary by
readily removable protecting groups, or with a reactive derivative of a compound of
formula VII, and any protecting groups present are removed, or

d) a compound of formula VIII

R!-CO-O-CH,

I - ** (R)- or (S)-configuration
RZ-CO-O-(IZH

(|3Hz : (VIIIY

SH :

wherein R! and R? are as defined above, or a reactive derivative of that compound, is
reacted with a salt of a compound of formula IX

\{ | * (R)-conﬁgur_ation

| «

_K-CO-HN-CH-CO-(As),R*

wherein Y is a nucleofugal group and the remaining substituents are as defined above, free
functional groups being if necessary in protected form, and any protecting groups present
are removed, and, if desired, after carrying out one of process variants a - d), a resulting
salt is converted into a different salt and, if desired, a resulting mixture of isomers is

separated.



- 32 - ‘ % : [err] wherein Y is a

nucl eofugal group and the renaini ng substituents are as defined above, free
functional groups being if necessary in protected form and reﬁgg[ﬁ@%ﬁ@ﬁTSHEET
protecting groups present, and, if desired, after carrying out Ohé o

process variants a - d), converting a resulting salt into a different salt
and, if desired, separating a resulting mxture of isoners.

.32. REPLACEMENT SHEET
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Y * (R)-configuration
l
CH,

|

R2-CO-HN-CH-CO-(As),-R*

Ix)

wherein Y is a nucleofugal group and the remaining substituents are as defined above, free
functional groups being if necessary in protected form, and removing any protecting
groups present, and, if desired, after carrying out one of process variants a - d), converting
a resulting salt into a different salt and, if desired, separating a resulting mixture of
isomers.

R



