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Degcription Field of the Invention The present invention relates to a
rew nmedi cal use of NN -diacetylcystine. N, N -dibutyrylcystine,

N. N -diisovaleryl- cystine. N. N -dicaprylylcystine, N N -di t
di methyl ester, N, N diacetylcystine di ei/hyl ester and N, N--Q.'”S HEEP HAS" BEEN

I SO
1erylcystine dinmethyl ester in racemc fornms or in the form ﬁéﬁﬁCEB ar

L isoners. In particular the invention relates to the use of the

abovenenti oned ¢ gﬂs for the preparation of nedicaments with
innunonndulatiﬁb%g€£¥ particularly |nnunost|nulat|ng acti on. 9%58§§}3und
of the Invention

THE PHARMACOLOGICAL USE OF CERTAIN CYSTINE DERIVATIVES

5 Field of the Invention

The present invention relates to a new medical use of
N,N'-diacetylcystine, N,N'-~dibutyrylcystine, N,N'-~
diisovalerylcystine, N, N'-dicaprylylcystine, N,N'-
10 diacetylcystine dimethyl ester, N,N'-diacetylcystine
diethyl ester and N,N'-diisovalerylcystine dimethyl ester
in racemic forms or in the form of optical Dor L
isomers.
In particular the invention relates to the use of the
15 abovementioned compounds for the preparation of
medicaments with immunomodulating action, particularly
immunostimulating action.

Background of the Invention

20
N-Acetyl-L-cysteine is a compound widely used for treating
chronic obstructive airway diseases/chronic bronchitis
{for further references see Multicentre Study Group.
Long~term oral acetylcysteine in chronic bronchitis. A

25 double-blind controlled study. Eur. J. Respir. Dis. 1980,
61 (suppl. 111), 93-108; Boman, G., Bdcker, U., Larsson,
S., Melander, B., and Wahlander, L. Oral acetylcysteine
reduces exacerbation rate in chronic bronchitis. Report of
a trial organized by the Swedish Society for Pulmonary

30 Disease. Eur. J. Respir. Dis. 1983, 64, 405-415; and
British Thoracic Society Research Committee. Oral N-
acetylcysteine and exacerbation rates in patients with
chronic bronchitis and severe airway obstruction. Thorax
1985, 40, 832-835). The mechanism of action of the

35 compound is not disclosed; its effect has been attributed
to mucolytic properties (see Multicentre Study Group.
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N—ACetyI-L-cysteine I's a conpound widely used for treating chronic

gbstructive airway diseases/chronic bronchitis (for further_references see
Multicentre Study Group. Long-termoral acetylcysteine in qHfHiBISHEET HAS B-Eﬂg
bronchitis. A double-blind controlled st&dy. Eur. J. Respif. Dsaﬂl@ﬁ% 61
(suppl. 111), 93-108: Boman, G Backer. U. Larsson, S., Mfi-ahdes uid

Wahl ander. L Oral acetylcysteine reduces exacerbation rate in chronlc
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Multicentre Stu e r |+ hi
\ i g&g@%@gpexacerE%Eﬂoh g%k@ ah éﬁ?b%l@y§i%haﬁ1%&sp ort ogl

bronchitis. contr.ol .. Respir. ,
(suppl. 111). 98- tysalperganized bBa&P§r5w8d1§Br§9§ﬁet$ foweﬁa%mﬂnang and

Wahl ander, L O phsaagky! enst ene Re@$ie€SDis. 1983, 64, 405-415; and
) British Thoracic Society Research Committee. Oral N-
acetylcysteine and exacerbation rates in patients with
10 chronic bronchitis and severe airway obstruction. Thorax
1985, 40, 832-835), antioxidant properties (see Aruoma,
0.1., Halliwell, B., Hoey, B.M;, and Butler, J. Free
Radical Biol. Med. 1989, 6, 593-597), and also
immunomodulating properties (see Bergstrand, H., Bjdrnson,
15 A., Eklund, A., Hernbrand, R., Eklund, A., Larsson, K.,
Linden M., and Nilsson, A. Stimuli-induced superoxide
radical generation in vitro by human alveolar macrophages
from smokers: Modulation by N-Acetylcysteine treatment in
vivo._J. Free Radicals Biol. & Med. 2, 1986, 119-127).
20
The present invention deals with the disulfide of N~
acetylcysteine, that is N,N'-diacetylcystine (in the
following referred to as DiNAC), i.e. the compound of the

formula:
25
COOH
I
S-CH,-CH-NH-COCH,
S-CH.-CH-NH-COCH,
30 ]

COOH
N,N' - dibutyrylcystine (in the following referred to as
diBUT), i.e. the compound of the formula:

35
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bronchitis and severe airway obstruction. Thorax 1985. 40.3832=835)-
anti oxi dant properties (see Aruoma, O I., Halliwell, B., Hoey B.M. and
Butler. J. Free Radical Bid. Med. cggP. 6, 593-597). and al so

i mrunonodul ati ng properties (see ﬁergstrand. H., Bjornson. A Eklund, A,
Her nbrand. R . Eklund. A . Larsson, K., Linden M, and N |sson, A
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g&étro by human al veol ar
c
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J. Free Radicals Bid. & Medl 2,1986, 119-127). The present invention

deals with tige disulfide ofcha?ecﬂﬁunﬂndaqépnéhm5 is N,N-diacetyl cystine

(inthe following referred to a ? NAC). i.é€. tthe conpound of the formula:
COOH

N,N'-diisovalerylcystine (in the following reffered to as
10 divaL), i.e. the compound of the formula

COCH -+ CH

l l

2-'CH-NH-COCH2CHCH3

3

S-CH
15 |
S-CH.,-CH-NH~COCH., CHCH

2 2-5
l |

COOH ~ CH,

20 N,N'-dicaprylylcystine (in the following referred to as
dicaP), i.e. the compound of the formula

COOH
I
25 S-CH,~CH-NH-CO- (CH, ) (CH,
|
S-CH,,~CH-NH-CO- (CH, ) CH,
|
COOCH
30

N,N'-diacetylcystine dimethyl ester (in the following
referred to as diMeNAC), i.e. the compound of the formula:

. This Sheet Has Been Replaced




[.eargr ]

10

15

20

25

30

35

THIS SHEET HAS BEEN
4 REPLACED =

COOCH,

l
S-CH,-CH-NH-COCH,
S-CH,-CH-NH-COCH,

l

COOCH 5

N,N'-~-diacetylcystine diethyl ester (in the following
referred to as diEtNAC), i.e. the compound of the formula:

COOC.Hs

I
S-CH,~CH-NH-COCH,
S~-CH,-CH-NH-COCH,

| .

COOC_Hs

and N,N'-diisovalerylcystine dimethyl ester (in the
following referred to as diMeVAL), i.e. the compound of
the formula: '

COOCHs CHa

| | |
S~CH,-CH-NH-COCH.~-CHCH,
S-CH,~-CH-NH-COCH.-CHCH,

COOCHa CH,

The invention deals with the above mentioned.compounds in
racemic form as well as the isomeric D and L forms of the
compounds. Of particular interest are the compounds having
the L configuration, particularly interesting is N,N'-
diacetyl-L-cystine.

The invention also dea;s with the compounds in the form of
their physiologically acceptable salts such as the salts
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. _
N,N - dibutyrylcystine (in the following referred to as diBUT). i.e. the

conpound of the fornula: THIS SHEET HAS BEEN
5 REPLACED

of sodium, potassium, ammonium, calcium or magnesium.
Also included are salts of the compounds diNAC, 4iBUT,
divAL and diCAP with pharmaceutically acceptable organic
bases.

The above mentioned compounds have previously been
described in the patent literature as well as in the
scientific literature; DiNAC in the following
publications: US 4827016; EP 300100; US 4724239; US

10 4708965; DE 2326444; Wilson, I.D., and Nicholson, J.K.
Analysis of thiols and disulfides in Sulphur-containing
drugs and related organic compounds. Chemistry,
Biochemistry an Toxicology {(ed L.A. Damani) Vol. 2A.
Analytical, biochemical and toxicological aspects of

15 sulphur xenobiochemistry. Ellis Horwood Series in _
Biochemical Pharmacology (Halstred Press: a division of
John Wiley & Sons) Chichester 1989, p. 45; and Sjédin K.,
Nilsson E., Hallberg, A., and Tunek, A. Metabolism of N-
Acetyl-L-cysteine. Some structural reguirements for the

20 deacetylation and consequences for the orai
biovailability. Biochem. Pharmacol. 1989, 38, 3981-3985).
In US 4827016 the compound is claimed to be effective for
topical treatment of dermal inflammations which are
induced and propagated by leukotrienes.

25 _
The rémaining compounds have also been described in the
literature. (See for instance, for diMeNAC: Bowman, W.R.
Richardson, G.D. Tetrahedron Lett. 1981, 22, 1551-1554;
for diEtNAC: Damico, R.A. Boggs, R.W. US 3952115 (1976);

30 for 4ivAL, diMeVAL: Martin, T.A. J. Med. Chem 1969, 12,
950-953), for 4AiCAP: FR 8205 M, for diBUT: FR 2503151).

Nothing is reported or generally known concerning the

pharmacological and/or therapeutic properties of these
35 compounds with respect to immunological systems or

inflammatory diseases of the lung such as chronic
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bronchitis.

Disclosure of the Invention

It has unexpectedly been found that the hereinbefore
mentioned compounds diNAC, diBUT, divAaL, d4iCAP, diMeNAC,
dAiEtNAC and diMeVAL in an experimental animal model for
assessing a T-cell reactivity in vivo, i.e. the delayed
type hypersensitivity (DTH) reaction in the mouse ear, are
highly potent and efficient immunostimulating agents, some
being in the order of 100-1000 times more effective than
the thiol NAC. Thus, in this model the compounds are
highly effective immunostimulators with a potency and
efficacy superior or equal to known immunostimulants such

‘as diethyl dithiocarbamate (DTC)} or hydroxyethyl disulfide

(HEDS; see St Georgiev, V. New synthetic immunomodulating
agents. Trends in Pharmacological Science 1988, 446-451).

Therefore, the compounds DiNAC, diBUT, d4iVAL, 4iCAP,
diMeNAC, AiEtNAC, diMeVAL and their D and L optical
isomers may be used for treatment of diseases where a
defect in the immune system and/or an ineffective host
defence is at hand or can be suspected.

Examples of such diseases are chronic bronchitis and other
inflammatory diseases of the airways such as asthma and
rhinitis but also certain forms of autoimmune diseases
like diabetes and rheumatoid arthritis and/or various
malignant diseases. HIV infection or AIDS may be treated
with the compounds. Also atherosclerotic disease may be
treated with the compounds.

Effective amounts of the compounds diNAC, 4iBUT, diVvAL,
dicAP, diMeNAC, diEtNAC, diMeVAL and their D and L optical
isomers for use in the_treatment of the above mentioned
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-2- N. N diisovalerylcystine (in the following referred to as di VAL).
i_.e. the conpound of the fornula

diseases are in the range 0.5-500 mg, preferably 5-50 mg,
daily dose. '

Synthesis of compounds

The compounds diNAC,_diBUT, diVAL and diCAP may be
prepared, for example, from L-cystine via acylation (see
US 4827016; EP 300100; US 4724239; US 4708965; DE 2326444;
Marshall, R., Winitz, M., Birnbaum, S.M. and Greenstein,

10 J.P. J. Am. Chem. Soc. 1957, 79, 4538-4544; and Cecil, R.
McPhee, J.B. Biochem. J. 1957, 66, 538-543) or through
oxidative dimerization of the appropriate acylcysteines
{see Snow, J.T., Finley, J.W. Friedman, M. Biochem.
Biophys. Res. Commun. 1975, 64, 441-447).

15
The esters diMeNAC, diEtNAC and diMeVAL may be synthesized
analogously, i.e. by acylation of the cystine methyl or
ethyl esters as appropriate or by oxidative dimerisation
of the respective N-acetyl cystine methyl or ethyl esters

20 or N-isovalerylcysteine methyl ester. For examples of
preparations, see Bonnett, R., Nicolaidow, P. J. Chem.
Soc. Perkin Trans. I 1979, 1069-1077. Schaad, L.J.,
Werner, R.M., Dillon, L., Field, L., Tate, C.E. J. Med.
Chem. 1975, 18, 344-351, and Martin, T.A. J. Med. Chem.

25 1969, 12, 950-953.

Bffects of compounds in a model of delayed type
hypersensitivity in the mouse

30 The property of the compounds diNAC, diBUT, 4iVAL, diCAP,
diMeNAC, AiEtNAC and diMeVAL to stimulate immune responses
is illustrated by their efficacy in a model of the delayed
type hypersensitivity (DTH) reaction in the mouse.

35 Both male and female Ba;b/c mice obtained from
Bomholtsgaard {Denmark) and Charlie Rivers (England), werxe
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used at the weight of 18-20 gram. 4-ethoxymethylene-2-
phenyloxazolone (OXA) was purchased from BDH (England) and
served as an antigen in this test.

The mice were sensitized, Day 0, by epicutaneous
application of 150 ul absolute ethanol-acetone {3:1)
solution containing 3% OXA on the shaved thorax and
abdomen. Treatment with the L-form of AiNAC, diMeNAC,
diEtNAC, diMeVAL, or vehicle (phosphate buffer, pH 7.0)
was initiated by oral feeding immediately after
sensitization and continued once daily to Day 6. Seven
days (Day 6) after the sensitization both ears of all mice
were challenged on both sides by topical application of 20
nl 1% OXA dissolved in peanut oil. Ear thickness was
measured prior to and 24 or 48 hours after challenge using
an Oditest spring calliper. Challenges and measurements
were performed under light pentobarbital anasthesia. The
intensity of the DTH reactions was expressed according to
the formula: T.24,¢s-Teo MM units, where t0, t24 and t48
represent the ear thickness before and 24 or 48 hours
after challenge, respectively, in an individual test (T).
The results were expressed as the mean +/-S.E.M. The level
of significance between means of the groups was obtained
by Student's two-tailed t-test. Tables 1 and 2 show the
results from 24 and 48 hours measurements, respectively,
from a representative experiment with the L-form of diNAC.
The results show that L-diNAC, after oral administration,
caused a significant increase of the ear thickness in a
concentration-response manner.
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Lefr] N. N -dicaprylylcystine (in the following referred to as di CAP)
i,.e. the conpound of the fornula

Table 1

Ear thickness 24 hours after challenge of animals treated
with the indicated doses of L-diNAC or vehicle.

5

Conc. N Diff. S.E.M. Sign.
umol/kg Te24-Teo

10
Buffer 13 7.85 0.32
NaCl 10 7.90 0.30 n.s.
0.03 10 13.75 0.47 *kk
0.30 10 15.70 0.48 kkk

15 3.0 10 18.30 1.02 *kk
30.0 15 20.67 0.67 *k &
**%: p < 0.001

20
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[er‘r] N. N -diacetylcystine dinethyl ester (in the followng referred

t.o as di MNAC), i.e. the compound of the formila: THIS SHEET HAS BEEN
10 REPLACED
Table 2
5

Ear thickness 48 hours after challenge of animals treated
with the indicated doses of L~diNAC or vehicle.

10 Conc. N Diff SEM Sign.
. umol/kg Teas-Teo

Buf fer 14 9.64 - 0.35

15 NaCl 10 9.85 0.54 ‘n.s.
0.03 10 11.65 0.27 Tkk
0.30 10 12.65 0.48 Xk %
3.0 10 14.95 0.55 *k %
30.0 15 13.63 0.30 * ek

20

***: p < 0.001

25 Table 3 gives the correponding figures for ear thickness
24 and 48 hours after challenge of animals treated with
diMeNAC and 4diEtNAC.
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Table 3

5 Ear thickness 24 and 48 hours after challenge of animals
treated with the L-forms of diMeNAC and diEtNAC.

10 -Conc N = Diff S.E.M. Sign.
umol/kg Tez2a~Teo
24 h
15 Buffer 10 8.70 0.34 ‘-
diMeNAC 0.03 10 18.00 0.84 Kk k
3.0 10 12.55 0.88 *k
20 AiBtNAC 0.03 10 11.75 0.62 % %
3.0 10 13.05 0.59 Tk
25

(to continue...)
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N. N -di acetylcystine diethyl ester (in the follow ng refep
di EENAC). i.e. the conpound of the fornula: [err]

12
(...table 3)
5 : Conc N Diff S.E.M. Sign.
umol/kg Tesa~Teo
48 h
10 diMeNAC ' 0.03 10 12.85 0.67 *%
3.0 10 13.35 0.67 * k%
AiEtNAC 0.03 10 13.15 0.53 *kx
3.0 10 13.20 0.66 ok x
15 '
**: p < 0.01
20 ***: p < 0.001
.—/
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diisoval eryl cystine dinethyl ester (in the follow ng

Pharmaceutical formulations

The described active substances can be included in
different dosage forms e.g. tablets, coated tablets,
gelatin capsules, solutions and aerosols.

For the preparation of tablets, coated tablets and gelatin
capsules the active substances can be combined with
pharmaceutically acceptable materials, e.g. lactose,
starch, dicalcium phosphate, microcrystalline cellulose,
polyvinylpyrrolidone, gelatin, cellulose derivatives,
colloidal silicone dioxide, talc and stearic acid or its
salts.

For the preparation of oral solutions suitable excipients
are water, saccharose, glucose, sorbitol, fructose and
xylitel. '

The dosage forms can besides mentioned excipients contain
preservatives, stabilizers, viscosity regulating agents,
emulsifiers, sweetening agents, colouring agents,
flavouring agents, tonicity regulating agents, buffers or
antioxidants. They can also contain other therapeutically
valuable substances.
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[err] The invention deals with the above nentioned conpounds in

racemc formas well as the isoneric D and L forns THIS SHEET HAS BEEN
14 REPLACED
Example 1

10
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35

Tablet containing 10 mg of active substance per tablet:

Active substance 10 mg
Lactose 100 mg
Potato starch 50 mg
Polyvinylpyrrolidone 5 mg
Microcrystalline cellulose 15 mg
Magnesium stearate , 1 mg
Example 2

Direct compression tablet containing 5 mg of active
substance per tablet:

Active substance 5 mg
Lactose, anhydrous 150 mg
Microcrystalline cellulose 50 mg
Colloidal silicon dioxide 1l mg
Magnesium stearate 2 mg

If desired, the obtained tablets can be film coated with
e.g. hydroxypropyl methylcellulose, hydroxypropyl
cellulose or dimethylaminoethyl methacrylate methacrylic
acid ester copolymer. .

Example 3

Solution for injection containing active substance 1 mg/ml

Active substance 1.0 mg
Sodium chloride 8.8 mg
Water for injection to 1 ml
This Sheet Has Been Replaced
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of the conpounds. O particular interest are the conpounds EGHAS BEEN
configuration, particularly interesting is NN - diacetyl- ISQ%E
thelr LACED

The invention also deals with the conpouan in the form of
physi ol ogi cal | y acceptabl e salts such as e salts of sodium potassium
ammoni um cal ci um or magnesium Al so included are salts of the conmpounds

di NAC, di BUT. di VAL and di CAP with pharmaceutically acceptabl e organic
bases. The above, nenti oned conpounds have previously been described in
t he patent Iitéﬁ%@@ﬁ%gag well as in the scientific literature. DINAC in the
followi ng publications: US 4827016; EP 300100: US 4724239: US 4708965; DE
2326444; WI- s I t Ri

disulfides in §§¥%%u%5%%ﬁ?§gnP%ﬁE Eﬁﬁﬂg §KJ§F§t s%f%%ﬁlg @ m pounds

Chem stry, Biochem stry an TOX|coIogy (ed LA. Damani) Vol. 2A. Analytical

bi ocheni cal and o] spects of sul phur iochemstry. Ellis
Hor wood Serles %%QE$%cﬁg%$§§Pc%harnacology (Fblgiﬁﬁgﬁgress a division of
John Wley & SoP@¥bthPdhester 1989. p. 45 and>) od™¥ K. Nilsson E

Hal I berg. A, agtiydepek A Metabolismof N 100 mg

Disodium edetate 0.5 mg
Preservative g.s.

10 Flavour g.s.
Water, purified to 1 ml
Example 5

15 Powder aerosol giving 1 mg per dose

The micronized active substance can be filled into a

R

powder inhaler device e.g. Turbuhaler™ giving 1 mg/dose.
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3981-3985). In Wm | conpound is_clainmed to be |ef f ectREPRAGED
topical treatne -I U f1 ammati ons1®hi ch are i nduced and propagated

by | eukotrienes ni ng conpounds have al so been described in
the literature. (See for instance, for di MNAC. Bowran, WR R chardson.

G D Tetrahedron 1981. 22. 1551-1554: for di Et NAC. Damico, R A Boggs.
R W US 3952115 é§§§¥§. for di VAL, di MeVAL: Martin, T.A J. Med. Chem 1969,
12 950-953). for di CAP: FR 8205 M for diBUT: FR 2503151). Not hing is

reported or generally o cQRC ' t RenPnaL ang La@k ~8N0a{Of e -
t herapeutic prop%?tiegﬁgf&?ﬁegg gég%@%ﬁdg'%it%%ggggggg&%g&P%ﬁuﬁbﬁogica
systenms or infl ammt od§but¥rrde¥sbineheN, Nigdddsevadesndeyssineonlali rs.

Di sclosure ofgthe InvgRthighylylcystine, N,N'-diacetylcystine dimethyl
ester, N,N'-diacetylcystine diethyl ester, N,N;-
diisovalerylcystine dimethyl ester, D and L optical
isomers thereof or a physiologically acceptable salt
thereof for the preparation of medicaments with

10 ' immunomodulating action.

Acétyl-L-cysteanT—SUnE“struchTal requi renents for the peagetyl ati on--and
{ﬁﬁgo{»%&b

2. The use of the L optical isomers of N,N'-
diacetylcystine, N,N'-dibutyrylcystine, N,N'-
diisovalerylcystine, N,N'-dicaprylylcystine, N,N'-

15 diacetylcystine dimethyl ester, N,N'-diacetylcystine

' diethyl ester, N,N'-diisovalerylcystine dimethyl
ester, or a physiologically acceptable salt thereof
for the preparation of medicaments with
immunomodulating action.

20

3. The use according to claim 1 of racemic N,N'-
diacetylcystine, N,N'-dibutyrylcystine, N,N'-
diisovalerylcystine, N,N'-dicaprylylcystine, N,N'-
diacetylcystine dimethyl ester, N,N'-

25 diacetylcystine diethyl ester, N,N'-
diisovalerylcystine dimethyl ester, D and L optical
isomers thereof or a physiologically acceptable salt
thereof for the preparation of medicaments with
effect against chronic bronchitis.

30

4. The use according to claim 2 of the L optical isomers
of N,N'~-diacetylcystine, N,N'-dibutyrylcystine, N,N'-
diisovalerylcystine, N,N'~dicaprylylcystine, N,/N'-
diacetylcystine dimethyl ester, N,N‘—diacetylcyétine

35 diethyl ester, N,N'-diisovalerylcystine dimethyl
ester, or a physiologically acceptable salt thereof

AR 0 D




I.t .has unexpectedty been found that the hereinbefore nenti
di NAC. di Blffs@hedfiras Bedeiplacds MENAC. di Et NAC and di MeVAL in
ani mal nodel | g A ! a T-cell reactivity in vivo i.¢. theRERIAgygd
type hyper'seH“Il]HmEmlem) reaction in the nouse ear. are Wi gny—pot-efte——
and efficent ting agents, sone being in the order of 100-1000
times nore effective than the thiol NAC. Thus, in this nodel the com
pounds are highly effectiyve inmmunasti.nul ators.with a _potency d efficacy
superior or equal to*Rho eiﬁﬁﬁﬁ@§?&ﬁﬁp PgnP§d§38We§§%dVéfﬁyF%%eC%
di t hi ocar bamat e ( DTCagadnbydchrpeticy bronshlitide (HEDS: see St CGeorgiev. V.
New synt heti ¢ i nmunonodul ati ng agents. Trends in Pharnacol ogi cal Science
1988. 446-451). Therefore, the conpounds D NAC, di BUT. di VAL di CAP
di MeNAC, di Et NAB, di WbeAusgnaccesiding &edcladpt icaf racemic Mafi'be used for
for the manugacture gga@quﬁi %k,fgrnhh?ibhggggq@ s@ﬁn%isgaﬁes where a
e ' ective~h e '

defect in the inmune Syst and/or an inefféective hoSt éncé is at hand
or can be suspected. diisovalerylcystine, N,N'-dicaprylylcystine, N,N'-

diacetylcystine dimethyl ester, N, N'-

diacetylcystine diethyl ester, N, N'-
diisovalerylcystine dimethyl ester, D and L optical

10 isomers thereof or a physiologically acceptable salt
thereof for the preparation of medicaments with
effect against asthma.

6. The use according to claim 2 of the L optical isomers
15 of N,N'-diacetylcystine, N,N'-dibutyrylcystine, N,N'-
diisovalerylcystine, N,N'~-dicaprylylcystine, N,N'-
diacetylcystine dimethyl ester, N,N'-
diacetylcystine diethyl ester, N,N'-
diisovalerylcystine dimethyl ester, or a

20 physiologically acceptable salt thereof for the
preparation of medicaments with effect against
asthma.

7. The use according to claim 1 of racemic N,N'-

25 diacetylcystine, N,N'-dibutyrylcystine, N,N'-

diisovalerylcystine, N,N'-dicaprylylcystine, N,N'-
diacetylcystine dimethyl ester, N, N'-
diacetylcystine diethyl ester, N,N'-
diisovalerylcystine dimethyl ester, D and L optical

30 isomers thereof or a physiologically acceptable salt
thereof for the preparation of medicaments with
effect against rhinitis.

8. The use according to claim 2 of the L optical isomers

35 of N,N'-diacetylcystine, N,N'-dibutyrylcystine, N,N'-
diisovalerylcystine, N,N'-dicaprylylcystine, N, N'-

NI




Exanples of such-diseases are chronlc bronchitis and other inflannatory
di seases of the am«v@}x@tgv&qﬂ fhma and rhinitis but Iad %feﬁﬁ
of aut oi mmune dlsea es and _rheumat oi d arthrltls g&égﬁ
various malig- nant ‘infectidén or Al DS may tre B h t he
conmpounds. Al so ath sc erotlc di sease may be treated with the conpounds.
Ef fective anmounts of the conpounds di NAC. di BUT, di VAL dI CAP. di MeNAC,

di Et NAC, di MeVAL and . their 5 an% %h %ﬁ I,SQ rs f se in the treatnent
of the above nentionSd2feE¥is¥stips dimarhyl, cotex g preferably
5-50 ng. daily dose.diacetylcystine diethyl ester N N'-

diisovalerylcystine dimethyl ester, or a

physiologically acceptable salt thereof for the

5 preparation of medicaments with effect against
rhinitis.
9. The use according to claim 1 of racemic N,N'-

diacetylcystine, N,N'-dibutyrylcystine, N,N'-

10 diisovalerylcystine, N,N'-dicaprylylcystine, N,N'-
diacetylcystine dimethyl ester, N,N'-
diacetylcystine diethyl éster, N,N'-
diisovalerylcystine dimethyl ester, D and L optical
isomers thereof or a physiologically acceptable salt

i5 thereof for the preparation of medicaments with
effect against diabetes.

10. The use according to claim 2 of the L optical isomers
| of N,N'-diacetylcystine, N,N'-dibutyrylcystine, N,N'-
20 diisovalerylcystine, N,N'-dicaprylylcystine, N,N'-
diacetylcystine dimethyl ester, N,N'-
diacetylcystine diethyl ester, N,N'-
diisovalerylcystine dimethyl ester, or a
physiologically acceptable salt thereof for the
25 preparation of medicaments with effect against
diabetes.

11. The use according to claim 1 of racemic N,N'-

diacetylcystine, N,N'-dibutyrylcystine, N,N'-

30 diisovalerylcystine, N,N'-dicaprylylcystine,
N,N'~diacetylcystine dimethyl ester, N,N'-
diacetylcystine diethyl ester, N,N'-
diisovalerylcystine dimethyl ester, D and L
optical isomers thereof or a physiologically

35 acceptable salt thereof for the preparation of
medicaments with effect against rheumatoid

) O O




-4y Synt hesis of conmpounds™

10

15

20

25

30

35

This Sheet Has Been Replaced

12.

13.

14.

15.

[ THIS SHEET RS Begw
19 .. F"" Ar\Er’

rrmenras o

arthritis.

. e

The use according to claim 2 of the L optical isomers
of N,N'-diacetylcystine, N,N'-dibutyrylcystine, N,N'-
diisovalerylcystine, N,N'-dicaprylylcystine, N,N'-
diacetylcystine dimethyl ester, N,N'-

diacetylcystine diethyl ester, N,N'-
diisovalerylcystine dimethyl ester, or a
physiologically acceptable salt thereof for the
preparation of medicaments with effect against
rheumatoid arthritis.

The use according to claim 1 of racemic N,N'-~
diacetylcystine, N,N'-dibutyrylcystine, N, N'-
diisovalerylcystine, N,N'-dicaprylylcystine, N,N'-
diacetylcystine dimethyl ester, N,N'-
diacetylcystine diethyl ester, N,N'-
diisovalerylcystine dimethyl ester, D and L optical
isomers thereof or a physiologically acceptable salt
thereof for the preparation of medicaments with
effect against malignant diseases.

The use according to claim 2 of the L optical isomers
of N,N'-diacetylcystine, N,N'-dibutyrylcystine, N,N'-
diisovalerylcystine, N,N'-dicaprylylcystine, N,N'-
diacetylcystine dimethyl ester, N,N'-

diacetylcystine diethyl ester, N,N'-
diisovalerylcystine dimethyl ester, or a
physiologically acceptable salt thereof for the
preparation of medicaments with effect against
malignant diseases.

The use according to claim 1 of racemic N,N'-~
diacetylcystine, N,N'-dibutyrylcystine, N,N'-
diisovalerylcystine, N,N'-dicaprylylcystine, N,N'-
diacetylcystine dimethyl ester, N,N'-

) 0 A A



The conpounds dNAC,
fromL-cystine via-ac

d|VAL~§ﬁH_H|CAP may be prepared. for exanple,

y B lackgs. 4827016 EP 300100:
4708965; DE 2326444, , W ni ta , Birnbaum S | ET HAS BEEN
Greenstein. J.P. J. 1957, 2Ry, 4538- 4544: ani_CeciREPLAGED
McPhee, J.B. Biochem J. 1957. 66, 538-543) or through oxidatirve e
dimeri zation of the appropriate acylcysteines (see Snow, J.T.. Finley, J. W
Fri edman, M Bi oche Vs, . Res. : 7 A41- 447) The
esters di MeNAC. di E{nﬁ%f: ﬁ-g%’?ﬁé’-\}i’ﬁ r@%sf?#ﬁ% qg'cf‘ anal ogously. i.e. by
acyl ation of the cys@insovaderylowstdmey|digethyl asstens dbrawdeLomphycal
oxi dative dinerisati h v %hﬁﬁ%
esters or N-isoval er}%?cﬁlte tésl ﬁge ﬁ tdre;%t toérioiyéﬁfif i%%?epar ati ons
see Bonnett R, Nico bﬁGGﬂf gor) t%@ﬁe%tl%m ﬁnqdmgnepnq:gmth
1069-1077. Sghaad  Ldegeld! affairBtMurDisebe londjRisk. L Tate CE .

Med. Chem 1975. 18, 344-35 and Martin. T.A Med. Chen1 1969. 12
950- 953.

16. The use according to claim 2 of the L optical isomers
of N,N'-diacetylcystine, N,N'-dibutyrylcystine, N,N'-
diisovalerylcystine, N,N'-dicaprylylcystine, N,N'-

10 diacetylcystine dimethyl ester, N,N'-
diacetylcystine diethyl ester, N,N'-
diisovalerylcystine dimethyl ester, or a
physiologically acceptable salt thereof for the
preparation of medicaments with effect against HIV

15 infeciions/AIDS.

17. The use according to claim 1 of racemic N,N'-
diacetylcystine, N,N'-dibutyrylcystine, N,N'-
diisovalerylcystine, N,N'—dicaprylylcyStine, N,N'~

20 diacetylcystine dimethyl ester, N,N'~
diacetylcystine diethyl ester, N,N'-
diisovalerylcystine dihethyl ester, D and L optical
isomers thereof or a physiologically acceptable salt
thereof for the preparation of medicaments with

25 effect against atherosclerotic disease.

18. The use according to claim 2 of the L optical isomers
of N,N'-diacetylcystine, N,N'-dibutyrylcystine, N,N'-
diisovalerylcystine, N,N'-dicaprylylcystine, N,N'-

30 diacetylcystine dimethyl ester, N,N'-
diacetylcystine diethyl ester, N,N'-
diisovalerylcystine dimethyl ester, or a
phy31olog1cally acceptable salt thereof for the
preparation of medicaments with effect against

35 atherosclerotic disease.

AR A



Effects of conpoundsS i n a nodel "of del ayed type hypersensitivity in the
nmouse The pmpsﬁe&ma@ﬁeehhaﬂ&éumounds di NAC, di BUT, diT¥¢. sHE pf BEEN,
’
BERLA §T

di MeNAC. di Et NAC stinmulate i mMmune responges is
by their efficacy |i !Hﬂ
reaction in the

the del ay®H type hypersc“gifl

mal e and fermal e Bal b/c m ce obtained from
Bomhol t sgaard (Dennark) and Charlie R vers (England), were used at the
wei ght of 18-20 am__ 4- et hox ] ene- 2- xagzol n (OXA) was
purchased from B %H %%ﬁ?%éé%%d %sggﬁué 2 é Stﬁls t est. The
m ce were sen5|t|zeddlﬁ@gﬂ}14nkd¥u€nmeneous appllcatlon of 150 [err]]l
absol ute et hanol -acetone (3:1) solution containing 3% OXA on the shavéd ™" ™

t horax and abdonen. Treatnment with the L-form of di NAC, di MeNAC, di Et NAC.
di Me- VAL, or veéeli.cl a phaspcewcicdl eprepardtDpnwheri nsei ahetthey ora

feeding imediately ifelimeiSids 28 QR0 LKIPE' 1 Prmunomodulating

substance is effective comprising as active

ingredient a compound as defined in claim 1.

21. A pharmaceutical preparation according to claim
10 20 in dosage unit form.

22. A pharmaceutical preparation according to claims
20-21 comprising the active ingredient in
association with a pharmaceutically acceptable

l15 carrier.

23. A pharmaceutical preparation according to claims
20-22 comprising as active ingredient N,N'-
diacetyl-L-cystine.

20

24. A method for the treatment of diseases due to
defects in the immune system, particulary
chronic bronchitis, asthma, rhinitis, diabetes,
rheumatoid arthritis, malignant diseases, HIV

25 infection/AIDS and atherosclerotic disease, in
mammals including man, characterized by the
administration to a host in need of such
treatment of an effective amount of racemic
N,N'-diacetylcystine, N,N'-dibutyrylcystine,

30 N,N'-diisovalerylcystine, N,N'-
dicaprylylcystine, N,N'-diacetylcystine
dimethylester, N,N'-diacetylcystine
diethylester, N,N'-diisovalerylcystin dimethyl
ester, D and L optical isomers thereof or a

* c L L S *



once daily to Day 6. Seven days (Day 6) after the sensitization both ears

of all mce were challenged on both si des by topical applliTéig 'SﬂEE‘PfH 0
Terr]l 1% OXA di ssolved in peanut oil. Ear thickness was neas ug EHJOP FIN)
and 24 or 48 hours after chall enge usi n& an Oditest spri hg—ead " A

Chal | enges and neasurenents were performed under |ight pent obar - bi t al
anast hesia. The intensity of the DTH reacti ons was expressed according to

the formula: T[err]-T[err] err munits, gPr esent
the ear thi cknpbysb@iﬁgécaﬂr Y2§ &gﬁiﬁ»&”sé A tg" r(ﬁ1°2fl4l g%d( tcél;%eslipectl vel y,
in an indivi dughgkenkr( a;)_thTaepha&uiatcsaumlémrmaéﬁet FRLFE&Y -+/ - S. E. M
The | evel of si gnlfl cance between neans of the groups was obtained by
Student's two-tailed t-test. Tables 1 and 2 show the results from 24 and 48
hours measurenents, respec- tively, froma representative experinent with
the L-formof di NAC. The results show that L-di NAC, after oral adm nistra-
tion, caused a significant increase of the ear thickness in a
concentration-response manner.

This Sheet Has Been Replac._ed :
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Tabl e 1 __Ear thickness 24 hours after

¢hall enge of animals -~ R T treate

i'ndi cat ed doses of L-di NAC or vehi cI e. THIS SHEET HACREEN

[Fefr]mol/kg N Diff. T[err]-T[err] S.8M Sign. REPLACED |
NaCl

Buf f er 13 7.85 0. 32

10 7. 90 o 30 n.s. 0.03

10 13. 75 ; 0. 30 10
15. 70 0. 432%225&92 3.0 10 18. 30
1.02 . 30.0 15 20. 67

0. 67

A method for the treatment[gylligegsgsog&e to defects in
the immune system using certain cystine derivatives and a
5 pharmaceutical preparation comprising these derivatives.
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Tabie 2

Ear thickness 48 hpw;
treated wFﬁ EI?"?@WENT SHEET

chal | enge of aninals

i ndi cat ed doses of L-di NAC or vehicle. Conc.
[err]nDI/kn m| Diff T[err] T[err] S.EE.M Sign. 2 10CT 1996
Buf f er 64, 1 NaCl

10 9. 8'§‘lls Sheet Ha: cn eplaced 003
T
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THE PHARMACOLOGICAL USE OF CERTAIN CYSTINE DERIVATIVES

Field of the Invention

The present invention relates to a new medical use of
N,N'-diacetylcystine, N,N'-dibutyrylcystine, N,N'-
diisovalerylcystine, N, N'-dicaprylylcystine, N,N'-
diacetylcystine dimethyl ester, N,N'-diacetylcystine
diethyl ester and N,N'-diisovalerylcystine dimethyl ester
in racemic forms or in the form of optical D or L
isomers. '

In particular the invention relates to the use of the
abovementioned compounds for the preparation of
medicaments with immunomodulating action, particularly
immunostimulating action.

Background of the Invention

N-Acetyl-L-cysteine is a compound widely used for treating
chronic obstructive airway diseases/chronic bronchitis
{for further references see Multicentre Study Group.
Long-term oral acetylcysteine in chronic bronchitis. A
1980,
Boman, G., Bidcker, U., Larsson,
Melander, B., and wéhlander,_L. Oral acetylcysteine

double-blind controlled study. Eur. J. Respir. Dis.
61 (suppl. 111), 93-108;
SC,

' reduces exacerbation rate in chronic bronchitis. Report of

" Disease.

a trial organized by the Swedish Society for Pulmonary

1983, 64, 405-415; and
British Thoracic Societleesearch Committee. Oral N-

Eur. J. Respir. Dis.
acetylcysteine and exacérhation rates in patients with
chronic bronchitis and severe airway obstruction. Thorax
1985, 40, 832-835). The mechanism of action of the
compound is not disclosed; its effect has been attributed

to mucolytic properties (see Multicentre Study Group.




30. 0 15 13. 63 0. 30

p < 0.001 Table 3 gives the correpondlng figures for REmﬂﬁEME%L§ -ré d
48 hours after challenge of animals treated with di MeNAEC &nd di Et NAC.

Table 3 Ear thickness 24 and 48 Holr sp 4fQ@T 1996
chal l enge of animals treated with 2 th
L-fornms of di MeNAC and di Et NAC. ‘

Long-term oral acetylcysteine in chronic bronchitis. A
double-blind controlled study. Bur. J. Respir. Dis. 1980,
61 (suppl. 111), 93-108; Boman, G., Bdcker, U., Larsson,
S., Melander, B., and WAhlander, L. Oral acetylcysteine
reduces exacerbation rate in chronic bronchitis. Report of
a trial organized by the Swedish Society for Pulmonary
Disease. Eur. J. Respir. Dis. 1983, 64, 405-415; and
British Thoracic Society Research Committee. Oral N-
acetylcysteine and exacerbation rates in patients with
chronic bronchitis and severe airway obstruction. Thorax

| 1985, 40, 832-835), antioxidant properties (see Aruoma,
'O.I., Halliwell, B., Hoey, B.M;, and Butler, J. Free
Radical Biol. Med. 1989, 6, 593-5387), and also
immunomodulating properties (see Bergstrand, H.,.Bjarnson,
A., Eklund, A., Hernbrand, R., Eklund, A., Larsson, K.,
Linden M., and Nilsson, A. Stimuli-induced superoxide
radical generation in vitro by human alveolar macrophages
from smokers: Modulation by N-Acetylcysteine treatment in
vivo. J. Free Radicals Biol. & Med. 2, 1986, 119-127).

The present invention deals with the disulfide of N-
acetylcysteine, that is N,N'-diacetylcystine (in the
following referred to as DiINAC), i.e. the compound of the
formula:

COOH
|
S—CHz-CH-NH-COCH3
S-CH_-CH-NH-COCH,
l
COCH .
N,N' - dibutyrylcystine {in the following referred to as
diBUT), i.e. the compound of the formula:

is Sheet Has Been Replaced
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Conc [err]nmol/kg N Dff T[err]-T[err] S.E.M Sign.

24 h Buf f er ' 10 T SHEET
0. 34 di MeNAC 0.03 10 REPHACEMENT SHE
3.0 10 12. 55 0. 88 di Et 23
10 11. 75 0. 62 13201 0CT 10
13.05 0. 59 Conc [err | /kg N
Diff T[err]-T[err] S.E.M Sign. 3 '
48h di MeNAC 0.03 10 12. 85 067
3.0 10 13. 35 0.67 -
COOH
I
S-CH,~CH~NH-COCH,,CH,CH,
|
S-CH, ~CH-NH-COCH, CH, CH,

COOH

N,N'-diisovalerylcystine (in the following reffered to as
divAL), i.e. the compound of the formula

COOH CH

I l
T-CHz—CH—NH-COCHZCHCHB

S-CHZ—CH-NH-COCH2CHCH3

COCH CH

3

3

N,N'-dicaprylylcystine (in the following referred to as
dicapP), i.e. the compound of the formula

COOH

|
S-CH,,~CH-NH-CO- (CH, ) (CH
I

S-CH2-CH-NH-CO-(CH2) 6CH

COCH

2 3

3

N,N'-diacetylcystine dimethyl ester (in the following
referred to as diMeNAC), i.e. the compound of the formula:

This. gheet Has Been Repl
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di Et NAC 0-03 16—— 13.15 0.53

3.0 1 66 [erfT: - -
. p <0 001?}“58116 as?l%enRiﬁi‘%al f ormul ati ons The descri lje E@?‘ﬁ’f%&@m SHEET

éubstances Cil“tl In different dosage fornms e g. tfaljl ets, coated
tabl ets, gel 4 2 1 OCT 1996

COOCH,
|
S-CHZ “CH-NH-COC}Is
S-CH,-CH-NH-COCH,
I

COOCH,

N,N'-diacetylcystine diethyl ester (in the following
referred to as diEtNAC), i.e. the compound of the formula:

COOCHs

|
S-CH,~CH~NH-COCH,
S-CH,~-CH~NH-COCH,

| .

COOC.Hs

and N,N'-diisovalerylcystine dimethyl ester (in the
following referred to as diMeVAL), i.e. the compound of
the formula:

COOCHs  CHs

I |
S-CH, -CH-NH-COCH, -CHCH,
S-CH,-CH-NH-COCH, -CHCH,

COOCH, CH;

The invention deals with the above mentioned compounds in
racemic form as well as the isomeric D and L forms of the
compounds. Of particular interest are the compounds having
the L configuration, particularly interesting is N,N'-
diacetyl~L-cystine.

The invention also deals with the compounds in the form of
their physiologically acceptable salts such as the salts



sulés, sol utions and aerosels-—— For the preparation of Eaﬁéﬁﬁiﬁwﬁﬁ?hﬁﬁfr

tabl ets and gel ati n_caps egeﬁhe active substances can be ¢o

phar macet cal| Thig Reterials, e.g. lactose, starch, {difcalci um .
phosphat e, .micy I ““ el lul ose_ polyvi- nylpyrroliddng, gefgCrmMI96
cel lul ose deri I dalfsiligone di oxide, talc angq qtearic acid or

its salts.

of sodium, potassium, ammonium, calcium or magnesium.
Also included are salts of the compounds diNAC, 4iBUT,
diVAL and diCAP with pharmaceutically acceptable organic
bases.

The above mentioned compounds have previously been
described in the patent literature as well as in the
scientific literature. DiINAC in the following
publications: US 4827016; EP 300100; US 4724239; USs
4708965; DE 2326444; Wilson, 1.D., and Nicholson, J.K. .
‘Analysis of thiols and disulfides in Sulphur-containing
drugs and related organic compounds. Chemistry,
Biochemistry an Toxicology (ed L.A. Damani) Vol. 2A.
Analytical, biochemical and toxicological aspects of
sulphur xenobiochemistry. Ellis Horwood Series in
Biochemical Pharmacology (Halstred Press: a division of
John Wiley & Sons) Chichester 1989, p. 45; and Sjddin K.,
Nilsson E., Hallberg, A., and Tunek, A. Metabolism of N-
Acetyl-L-cysteine. Some structural reguirements for the
deacetylation and consequences for the oral
biovailability. Biochem. Pharmacol. 1989, 38, 3981-3985).
In US 4827016 the compound is claimed to be effective for
topical treatment of dermal inflammations which are
induced and propagated by leukotrienes.

The rémaining compounds have also been described in the
‘literature. (See for instance, for diMeNAC: Bowman, W.R.
Richardson, G.D. Tetrahedron Lett. 1981, 22, 1551-1554;
for diEtNAC: Damico, R.A. Boggs, R.W. US 3952115 (1976);
for dAiVvAL, diMeVAL: Martin, T.A. J. Med. Chem 1969, 12,
950-953), for 4iCAP: FR 8205 M, for d4diBUT: FR 2503151).

Nothing is reported or generally known concerning the
pharmacological and/or therapeutic properties of these
compounds with respect to immunological systems or
inflammatory diseases of the lung such as chronic



-6- For the preparation of oral solutions suitable exciplents are -
wat er, saccharose, giucose; sorbitol. fructose and xyl |- tjoREPLAGL:The .. o
dosage f or ns -Chis SkrerdaslBéen Be§Mcedned exci pi ents cont ai n predenqvatitves;

stabilizers, vi} [ ! ting agents, enulsifiers swegt¢ni
col ouring agen%limljlgmhﬁmﬁmagent S.g 1 onicity regul ati ng 494 ntg% @gﬂ]‘g?g
anti oxi dants. - ontain other therapeutically|va

subst ances.

bronchitis.

Disclosure of the Invention

It has unexpectedly been found that the hereinbefore
mentioned compounds diNAC, 4iBUT, diVAL, 4diCAP, diMeNAC,
diEtNAC and diMeVAL in an experimental animal model for
assessing a T—cell'reactivity in vivo, i.e. the delayed
type hypersensitivity (DTH) reaction in the mouse ear, are
highly potent and efficient immunostimulating agents, some
being in the order of 100-1000 times more effective than
the thiol NAC. Thus, in this model the compounds are '
highly effective immunostimulators with a potency and
efficacy superior or equal to known immunostimulants such
‘as diethyl dithiocarbamate (DTC) or hydroxyethyl disulfide
(HEDS; see St Georgiev, V. New synthetic immunomodulating
agents. Trends in Pharmacological Science 1988, 446-451).

Therefore, the compounds DiNAC, diBUT, diVAL, diCAP,
diMeNAC, 4iEtNAC, diMeVAL and their D and L optical
isomers may be used for treatment of diseases where a
defect in the immune system and/or an ineffective host
defence is at hand or can be suspected.

Examples of such diseases are chronic bronchitis and other
inflammatory diseases of the airways such as asthma and
rhinitis but also certain forms of autoimmune diseases
like diabetes and rheumatoid arthritis and/or various
malignant diseases. HIV infection or AIDS may be treated

. with the compounds. Also atherosclerotic disease may be
treated with the compounds.

Effective amounts of the compounds diNAC, diBUT, diVAL,
diCAP, diMeNAC, diEtNAC, diMeVAL and their D and L optical
isomers for use in the treatment of the above mentioned



Exanple 1 Tablet—containing 10 ng of active substance ps bTeT“ ) :
Active subst anceTh‘sSheetHag_ﬁe ﬁeplaced REPLAGER. . - | adkidse

100 ny N‘m ‘“ H“\ Potat o stardh 50 1
Pol yvi nyl pyrrol [ d m‘ ' 2 10CT 1996

diseases are in the range 0.5-500 mg, preferably 5-50 mg,
daily dose.

Synthesis of compounds

The compounds diNAC, diBUT, diVAL and diCAP may be
prepared, for example, from L-cystine via acylation (see
US 4827016; EP 300100; US 4724239; US 4708965; DE 2326444;
Marshall, R., Winitz, M., Birnbaum, S.M. and Greenstein,
J.P. J. am. Chem. Soc. 1957, 79, 4538-4544; and Cecil, R.
McPhee, J.B. Biochem. J. 1957, 66, 538-543) or through
oxidative dimerization of the appropriate acylcysteines
(see Snow, J.T., Finley, J.W. Friedman, M. Biochem.
Biophys. Res. Commun. 1975, 64, 441-447).

The esters diMeNAc, diEtNAC and diMeVAL may be synthesized
analogously, i.e. by acylation of the cystine methyl or
ethyl esters as appropriate or by oxidative dimerisation
of the respective N-acetyl cystine methyl or ethyl esters
or N-isovalerylcysteine methyl ester. For examples of
preparations, see Bonnett, R., Nicolaidow, P. J. Chem.
Soc. Perkin Trans. I 1979, 1069-1077. Schaad, L.J.,
Werner, R.M., Dillon, L., Field, L., Tate, C.E. J. Med.
Chem. 1975, 18, 344-351, and Martin, T.A. J. Med. Chem.
1969, 12, 950-953.

Bffects of compounds in a model of delayed type

hypersensitivity in the mouse

The property of the compounds diNAC, diBUT, diVAL, diCAP,
diMeNAC, AiEtNAC and diMeVAL to stimulate immune responses
is illustrated by their efficacy in a model of the delayed
type hypersensitivity (DTH) reaction in the mouse.

Both male and female Balb/c mice obtained from
Bomholtsgaard {(Denmark) and Charlie Rivers (England), were



M c}ocrystalline cellulose 15 ny

Magnesi um st ear at e 1 ny exanpl e 2 . Direct compr BERIAGEMENDI SHEET
containing 5 ng of active substance per tablet:
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used at the weight of 18-20 gram. 4-ethoxymethylene-2-
phenyloxazolone (OXA) was purchased from BDH (England) and
served as an antigen in this test.

The mice were sensitized, Day 0, by epicutaneous
application of 150 ul absolute ethanol-acetone (3:1)
solution containing 3% OXA on the shaved thorax and
abdomen. Treatment with the L-form of 4iNAC, diMeNAC,
diEtNAC, diMeVAL, or vehicle (phosphate buffer, pH 7.0)
was initiated by oral feeding immediately after
sensitization and continued once daily to Day 6. Seven
days (Day 6) after the sensitization both ears of all mice
were challenged on both sides by topical application of 20
ul 1% OXA dissolved in peanut oil. Bar thickness was
measured prior to and 24 or 48 hours after chalienge using
an Oditest spring calliper. Challenges and measurements
were performed under light pentobarbital anasthesia. The
intensity of the DTH reactions was expressed according to
the formula: Te24,2s-Teo MM units, where t0, t24 and t48
represent the ear thickness before and 24 or 48 hours
after challenge, respectively, in an individual test (T).
The results were expressed as the mean +/-S.E.M. The level
of significance between means of the groups was obtained
by Student's two-tailed t-test. Tables 1 and 2 show the
results from 24 and 48 hours measurements, respectively,
from a representative experiment with the L-form of diNAC.
The results show that L-diNAC, after oral administration,
caused a significant increase of the ear thickness in a
concentration-response manner.
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Active substance 5 ny REPLACEMENT SHEET
Lact ose, anhydrous 150 ny '

M crocrystalline cellulose 50 ngy : -
Col | oi dal silicon dioxide 1 ng 2 1 OCT 1996
Magnesi um st ear ate 2 ng | f desired, the obtainged-tablets can

be filmcoated with e g. hydroxypropyl nethlcellul ose, hydgoxypropyl
cel l ul ose 9

Table 1

Ear thickness 24 hours after challenge of animals treated
with the indicated doses of L-diNAC or vehicle.

Conc. N Diff. S.E.M, Sign.
umol/kg Te24"Teo

Buffer 13 7.85 0.32

NacCl 10 7.90 0.30 n.s.
0.03 10 - 13.75 0.47 * k%
0.30 10 15.70 0.48 k%
3.0 10 18.30 1.02 *xk
30.0 15 20.67 0.67 kkx

x%%; p < 0.001
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or di net hyl am noet hyl nethacrylate nmethacrylic acid ester copol yner.
Solution for injection containing active substance 1 ng/ -

Active substance 1.0 ny REPLACEMENT SSHEEWN
chl ori de 8.8 ny

10 2 10CT 1996

Table 2

Ear thickness 48 hours after challenge of animals treated
with the indicated doses of L-diNAC or vehicle.

Conc. N Diff S.E.M. Sign.
umol/kg Teas~Teo

Buffer 14 9.64 0.35

NaCl 10 9.85 0.54 ‘n.s.
0.03 10 11.65 0.27 * Xk
0.30 10 12.65 0.48 * %X
3.0 10 14.95 _ 0.55 ' . KxX

30.90 15 13.63 0.30 fakaked

***: p < 0.001

Table 3 gives the correponding figures for ear thickness
24 and 48 hours after challenge of animals treated with
diMeNAC and diEtNAC.
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Vater for I njection to 1 nm

Table

11

3

" REPLACEMENT SHEET

2 1 0CT 1996

Ear thickness 24 and 48 hours after challenge of animals
treated with the L-forms of diMeNAC and diEtNAC.

N

Conc Diff S.E.M. Sign.
LLHIOl/kg T=24'T=o
24 h
Buffer 10 8.70 0.34 -
diMeNAC 0.03 10 18.00 0.84 kX%
3.0 10 12.55 0.88 * %
diBEtNAC 0.03 10 11.75 0.62 C kkk
3.0 i0 13.05 0.59 * k%
(to continue...)
This Sheet Has Been Rep
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-7- Exanple 4 Oral solution containing active substance l..oglsd

" Active substance 1.0 ny T SHEET
Sor bi t ol 150 ny REPLACEMEN
seert e 2 1 0CT 1996

12

(...table 3)

Conc N Diff S.E.M. Sign.
umol/kg Teaa=Teo
48 h
diMeNAC 0.03 10 12.85 0.67 *x
' 3.0 10 13.35  0.67 -
diEtNAC 0.03 10 13.15 0.53 >k

3.0 10 13.20 0.66 kkx

**; p < 0.01
**%*: p < 0.001
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Di sodi um edet at e 0.5 ngy

Preservative q.s. . REPLACEMENT SHEET
Fl avour - th. e 5 Powd ' B

Water. purified to 1 Exanpl e owder aerosaql pivi per
dose 13 2 ?%C]T %‘

Pharmaceutical formulations

The described active substances can be included in
different dosage forms e.g. tablets, coated tablets,
gelatin capsules, solutions and aerosols.

For the preparation of tablets, coated tablets and gelatin
capsules the active substances can be combined with
pharmaceutically acceptable materials, e.g. lactose,
starch, dicalcium phosphate, microcrystalline cellulose,
polyvinylpyrrolidone, gelatin, cellulose derivatives,
colloidal silicone dioxide, talc and stearic acid or its
salts.

For the preparation of oral solutions suitable excipients
are water, saccharose, glucose, sorbitol, fructose and
xylitel.

The dosage forms can besides mentioned excipients contain
preservatives, stabilizers, viscosity regulating agents,
emulsifiers, sweetening agents, colouring agents,
'flavouring agents, tonicity regulating agents, buffers or
antioxidants. They can also contain other therapeutically
valuable substances.

-
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The ni croni zed active substance can be filled into a powder i nhal er device

e.g. Turbuhaler[err] giving 1 ng/dose. Cains 1. The use o '
] REFLACEMENT SHEET

N. N -di acetyl cystine. N, N -di butyrylcystine, N N -diisovaler
N. N -di capryl ycysti ne, N, N -di acetyl cystine di nethyl es
N, N - di acetyl cystine diethyl ester, N, W4 diisovalerylcystinej jlﬁbﬂﬂﬁﬂ'ﬁﬁ6
ester, D and L optical isoners thereof or a physiologically acceptable

salt thereof for the preparation of nedicaments with i nmmu-
nonodul ating action. 2. The use of the L optical isoners of

N. N -diacetylcystine, N N -dibutr=yrylcystine, N N -diisovalerylcystine.
N, N di c- Example 1

Tablet containing 10 mg of active substance per tablet:

Active substance ' 10 mg
Lactose 100 mg
Potato starch - 50 mg
Polyvinylpyrrolidone 5 mg
Microcrystalline cellulose 15 mg
Magnesium stearate 1 mg
Example 2

Direct compression tablet containing 5 mg of active
substance per tablet:

Active substance 5 mg
Lactose, anhydrous - 150 mg
Microcrystalline cellulose 50 mg
Colloidal silicon dioxide 1 mg
Magnesium stearate 2 mg

If desired, the obtained tablets can be film coated with
e.g. hydroxypropyl methylcellulose, hydroxypropyl
cellulose or dimethylaminoethyl methacrylate methacrylic
acid ester copolymer.

Example 3

Solution for injection containing active substance 1 mg/ml

Active substance 1.0 mg
Sodium chloride 8.8 mg
Water for injection to 1 ml

Sheet Has Been Replaced
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aprylylcystne, N, N -di acetyl cystine dinethyl ester. N,N'-dkaceLylryqtine

diethyl ester. N, N -diisoval eryl cystine dinme- thyl est ErREPOACBMENT SHEET
physi ol ogi cal |y acceptable salt thereof for the preparation| ofTnetearrerts—
Wi t h i nmunonodul ati ng action. 3. The use according to} c| ai

racem c N, N -diacetylcystine, N N -dibuytyrylcystine, 2”]' jocqj 1996

N, N -diisoval eryl cystine, NN di ca |yl cystine, N N -dilcetylcystine
di rethyl ester, N, N -diacetylcystine diethyl ester.

N, N -dii soval eryl cystine di met hyl ester, D and L opti catr—+serers

t hereof or a phgsioioghcally acceptabl e salt thereof for the preparation of
medi canents w agai nst chronic bronchitis . 4. The use according

to claim2 of the L optical isomers of N N -diacetylcystine,

0 capryiyl LystFReL ApkpEsPa EobERIBIAR. ageiv Aiseifioes ng/m1

N, N -di acetyl cystine diethyl ester, NN -diis-

Active substance 1.0 mg
Sorbitol 150 mg
Glycerin ' _ 100 mg
Disodium edetate 0.5 mg .
Preservative gq.s.
Flavour _ q.s.
wWater, purified .to 1 ml
Example 5

Powder aerosol giving 1 mg per dose

The micronized active substance can be filled into a
powder inhaler device e.g. TurbuhalerR giving 1 mg/dose.

This Sheet Has Been Replac
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oval erylcystine dimethyl ester, or a physiologically accept,able salt aﬂ
t her eof f'ﬁﬁsghQ@HWBéaaRépIabﬁn of medi canments with ef f ect lagﬂleﬂ&ﬂ 1%(:‘

bronchitis ccordlng to claim1l of racemc \
N, N - di aceim -di butyrylcystine. N,N -diisoval efy ylsqlom 1996
N. N - ne. N,N'-diadétylcystine di mret hyl éester.

N,N'-diacetylcystqne dlethyl ester, N, N -diisovalerylcystin ety
ester, D and L optical isonmers thereof or -a physiologicallyjlacceptable salt
t hereof for the preparation of medi canents with effect agarmsSt ast hma.
6. The use aEEAIMBng to claim2 of the L optical isonmers of

NlN' di acetylcystine, N, N - dibutyrylcystine N, N -di i soval er-

yl cystine. N N -dicaprylylcystine, NN -digcet stine di ester,

N, N - di acet ylleyst ThE HSEt RfI rasemic N-§' 79%9 é/(¥/ gﬁ' |ne di met hyl

ester, or a physi gigatgakiyysedapt, ahl,N'S-a!mﬁdmwy]fcyrsﬁm,pne,pHr-atlon of
nedlcanents with dicaprylylcystine, N,N'-diacetylcystine dimethyl
ester, N,N'-diacetylcystine diethyl ester, N,N'-
diisovalerylcystine dimethyl ester, D and L optical
isomers thereof or a physiologically aéceptable salt

thereof for the preparation of medicaments with

immunomodulating action.

2. The use of the L optical isomers of N,N'-
diacetylcystine, N N'-dlbutyrylcystlne, N, N'-
diisovalerylcystine, N,N'-dicaprylylcystine, N, N‘
diacetylcystine dimethyl ester, N,N'-diacetylcystine
diethyl ester, N,N'-diisovalerylcystine dimethyl
ester, or a physiologically acceptable salt thereof
for the preparation of medicaments with
immunomodulating action.

3. The use according to claim 1 of racemic N,N'-
diacetylcystine, N,N'-dibutyrylcystine, N,N'-
diisovalerylcystine, N,N'-dicaprylylcystine, N,N'-
diacetylcystine dimethyl ester, N,N'-
diacetylcystine diethyl ester, N,N'-
diisovalerylcystine dimethyl ester, D and L optical
isomers thereof or a physioclogically acceptable salt
thereof for the preparation of medicaments with
effect against chronic bronchitis.

4. The use according to claim 2 of the L optical isomers
of N,N'-diacetylcystine, N,N'-dibutyrylcystine, N,N'-
diisovalerylcystine, N,N'-dicaprylylcystine, N, N'-
diacetylcystine dimethyl ester, N,N'-diacetylcystine
diethyl ester, N,N'-diisovalerylcystine dimethyl

ester, or a physiologically acceptable salt thereof
[ —
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?fféct agai nst_asthma .—EEPLAGEMENT SHEET
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for the preparation of medicaments with effect
against chronic bronchitis.

o 17

l

Vonprasmmnse:

The use according to claim 1 of racemic N,N'-
diacetylcystine, N,N'—dibutyryicystine, N,N'~-
diisovalerylcystine, N,N'-dicaprylylcystine, N,N'-
diacetylcystine dimethyl ester, N,N'-
diacetylcystine diethyl ester, N,N'-
diisovalerylcystine dimethyl ester, D and L optical
isomers thereof or a physiologically acceptable salt
thereof for the preparation of medicaments with
effect against asthma.

The use according to claim 2 of the L optical isomers
of N,N'-diacetylcystine, N,N'-dibutyrylcystine, N,N'-
diisovalerylcystine, N,N'-dicaprylylcystine, N,N'-
diacetylcystine dimethyl ester, N,N'-
diacetylcystine diethyl ester, N,N'~
diisovalerylcystine dimethyl ester, or a
physiologically acceptable salt thereof for the
preparation of medicaments with effect against
asthma.

The use according to claim 1 of racemic N,N'-
diacetylcystine, N,N'-dibutyrylcystine, N,N'--
diisovalerylcystine, N,N'-dicaprylylcystine, N ,N'-~
diacetylcystine dimethyl ester, N,N'-

diacetylcystine diethyl ester, N,N'-

diisovalerylcystine dimethyl ester, D and L optical
isomers thereof or a physiologically acceptable salt
thereof for the preparation of medicaments with
effect against rhinitis.

The use according to claim 2 of the L optical isomers
of N,N'-diacetylcystine, N,N'-dibutyrylcystine, N,N'-
diisovalerylcystine, N,N'-dicaprylylcystine, N,N'-

* [+ L M S *
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diécetylcystine dimethyl ester, N,N'-
diacetylcystine diethyl ester, N,N'-
diisovalerylcystine dimethyl ester, or a
physiologically acceptable salt thereof for the
preparation of medicaments with effect against
rhinitis. |

9. The use according to.claim 1 of racemic N,N'-
diacetylcystine, N;N'-dibutyrylcystine, N,N'-~
diisovalerylcystine, N,N'-dicaprylylcystine, N,N'-
diacetylcystine dimethyl ester, N,N'-
diacetylcystine diethyl ester, N,N'~
diisovalerylcystine dimethyl ester, D and L optical
isomers thereof or a physiologically acceptable salt .
thereof for the preparation of medicaments with
effect against diabetes.

10. The use according to claim 2 of the L optical isomers
of N,N'-diacetylcystine, N,N'-dibutyrylcystine, N,N'-
diisovalerylcystine, N,N'-~-dicaprylylcystine, N,N'-
diacetylcystine dimethyl ester, N,N'-
diacetylcystine diethyl ester, N,N'-
diisovalerylcystine dimethyl ester, or a
physiologically acceptable salt thereof for the
preparation of medicaments with effect against
diabetes.

11. The use according to claim 1 of racemic N,N'-
diacetylcystine, N,N'-~-dibutyrylcystine, N,N'-
diisovalerylcystine, N,N'-dicaprylylcystine,
N,N'-diacetylcystine dimethyl ester,'N,N‘-
diacetylcystine diethyl ester, N,N'-
diisovalerylcystine dimethyl ester, D and L
optical isomers thereof or a physiologically
acceptable salt thereof for the preparation of
medicaments with effect against rheumatoid

* ¢ L M s %
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arthritis.

The use according to claim 2 of the L optical isomers
of N,N'-diacetylcystine, N,N'-dibutyrylcystine, N,N'-
diisovalerylcystine, N,N'-dicaprylylcystine, N,N'-
diacetylcystine dimethyl ester, N,N'-

diacetylcystine diethyl ester, N,N'-
diisovalerylcystine dimethyl ester, or a
physiologically acceptable salt thereof for the
preparation of medicaments with effect against
rheumatoid arthritis.

The use according to claim 1 of racemic N,N'-
diacetylcystine, N,N'-dibutyrylcystine, N,N'-
diisovalerylcystine, N,N'-dicaprylylcystine, N,N'-
diacetylcystine dimethyl ester, N,N'-
diacetylcystine diethyl ester, N,N'-
diisovalerylcystine dimethyl ester, D and L optlcal
isomers thereof or a physiologically acceptable salt
thereof for the preparation of medicaments with
effect against malignant diseases.

The use according to claim 2 of the L optical isomers
of N,N'-diacetylcystine, N,N'-dibutyrylcystine, N,N'-
diisovalerylcystine, N,N'—dicaprylylcystine; N,N'-
diacetylcystine dimethyl ester, N, N'-

diacetylcystine diethyl ester, N,N'-
diisovale;ylcystine dimethyl ester, or a

. physiologically acceptable salt thereof for the

preparation of medicaments with effect against
malignant diseases.

The use according to claim 1 of racemic N,N'~-
diacetylcystine, N,N'-dibutyrylcystine, N, N‘'-
diisovalerylcystine, N,N'-dicaprylylcystine, N,N'~
diacetylcystine dimethyl estexr, N,N'-

* c L M S *




Powder aeLeeeL—gHw4ﬁrérﬂﬂ—per dose The i croni zed acti-ve- su% 1Ak CauE

can be fil.l wedgr inhaler device e.g. Turbuhal er[\eRE L

ng/ dose. - %Qﬂﬁﬁ& use of racem c N, N -diacetyl cystine, ! ﬁh

N, N - di but llgﬂ““ -diisoval eryl cystine. N N -dicapyyl ylzcygm’nﬁ%
N, N - di ace thyI ester, MON - diacetylcystine i-thy ester

N. N - diisovalerylcystlne di net hyl ester. D and. L opti ¢al

t hereof or a physiologically acceptable salt thereof for the preparation-of
medi caments with i mu- nonodul ati ng acti on.

diacetylcystine diethyl ester, N,N'-
diisovalerylcystine dimethyl ester, D and L optical
isomers thereof or a physiologically acceptable salt
thereof for the preparation of medicaments with
effect against HIV infections/AIDS.

16. The use according to claim 2 of the L optical isomers
of N,N'-diacetylcystine, N,N'-dibutyrylcystine, N,N'-
diisovalerylcystine, N,N'-dicaprylylcystine, N,N'- |
diacetylcystine dimethyl ester, N,N'-
diacetylcystine diethyl ester, N,N'-
diisovalerylcystine dimethyl ester, or a
physiologically acceptable salt thereof for the
preparation of medicaments with effect against HIV
infecfions/AIDS.

17. The use according to claim 1 of racemic N,N'-
diacetylcystine, N,N'-dibutyrylecystine, N,N'-
diisovalerylcystine, N,N'-dicaprylylcystine, N,N'-
diacetylcystine dimethyl ester, N,N'-
diacetylcystine diethyl ester, N,N'-
diisovalerylcystine dimethyl ester, D and L optical
isomers thereof or a physiologically acceptable salt
thereof for the preparation of medicaments with
effect against atherosclerotic disease.

18. The use according to claim 2 of the L optical isomers
of N,N'-diacetylcystine, N,N'-dibutyrylcystine, N,N'-
diisovalerylcystine, N,N'-dicaprylylcystine, N,N'-
diacetylcystine dimethyl ester, N,N'-
diacetylcystine diethyl ester, N,N'-
diisovalerylcystine'dimethyl ester, or a
ph?siologically acceptable salt thereof for the
preparation of medicaments with effect against
atherosclerotic disease.

* [ L ] S *




2. The use of the.L optical—ise
N, N - dlbutyrylcyst
aprylylcystln

I ne \ giisovalerylcystine. N N -dijc SHEFT
di et hyl mﬁﬁﬁm ystine dinmethy ester. N. N -di REELAQEN,ED}T e |
i ethyl ester. ryl cystine dime- t hyl estler
physi ol ogi cal | ym t thereof Zpr the preparatign ofgrﬂsgpgawgﬁt q

wi th i munonodul at i

racem ¢ N, N -diacetylcystine, N N -dibutyrylcystine,
N, N -diisoval eryl cystine, NN - di capryl yl cystine, N, N=diacety-eyst+ne-

mers of N, N -diacetyl cystine,

ng action] 3. The use according tqg cf aim 1l of

di met hyl esteng.N, Fhedusectadayrding b etlgimedtef . N,N'-

N, N -di i soval eryl cy
t hereof or a physio

t.i_ne di yl.ester. D and L optical isoners
aﬁﬁqﬁﬁy Eﬂéﬁ%ﬁ%&ﬁé salt - thereof for the preparation of

medi canents with effect against chronic bronchitis.

20.

21.

22,

23.

24.

A pharmaceutical preparation for use in the
treatment of diseéses where an immunomodulating
substance is effective comprising as active
ingredient a compound as defined in claim 1.

A pharmaceutical preparation according to claim
20 in dosage unit form.

A pharmaceutical preparation according to claims
20-21 comprising the active ingredient in
association with a pharmaceutically acceptable
carrier.

A pharmaceutical preparation according to claims
20-22 comprising as active ingredient N,N'-
diacetyl-L-cystine.

A method for the treatment of diseases due to
defects in the immune system, particulary
chronic bronchitis, asthma, rhinitis, diabetes,
rheumatoid arthritis, malignant diseases, HIV
infection/AIDS and atherosclerotic disease, in
mammals including man, characterized by the
administration to a host in need of such
treatment of an effective amount of racemic
N,N‘-diacetylcystine,_N,N'-dibut?rylcystine,
N,N'-diisovalerylcystine, N,N'-
dicaprylylcystine, N,N'-diacetylcystine
dimethylester, N,N‘-diacetylcystine
diethylester, N,N'-diisovalerylcystin dimethyl
ester, D and L optical isomers thereof or a
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4. The use according to claim2 of the L optical isoners of ET
N. N -diacetyl cystine, N, N -dibutyrylcystine. N N -diisoval rBEPLAC-EMENT SHE—-—
yl cystine. N, N -dicaprylylcystine. N N -diacetyl cystine di hyl ester

N, N -di acetyl cystine diethyl ester, N.N -diis- oval eryljc stZHeOGTﬁ‘g?fhyl
ester, or a physiologically acceptable salt thereof for th reparation_go
medi canents with ef fect against chro@Z bronchitis. 51 Tfe=USe
according to claim1 of racem c N, N-diacetylcystine, N, N -d§butyry|cystire-
N, N -di soval eryl cystine. N. N - di capryl yl cystine. N. N -diacetylcystine
dinethyl ester. N, N -diacetylcystine diethyl ester, .

N, N - di i soval er phipdolegically aaqeptakiersaly sHaereeh: i errionahhy s
thereof or a phyg td@hCaith a PHirklCesel dalDpr 26éepeibldecdrepgs at i on of
medi canents with effect against asthma. 6. The use according to claim2 of
the L optical isoners of N N -diacetylcystine. N, N -dibutrylcystine,

N, N -diisoval er- - .

AR
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yl cystine, N, N -dicaprylylcystine. N N -di acetyl cystine din

N, N - diacetylcystine diethyl estef, N, N diis- oval erylic
ester, or a physiologically acceptable salt thereof for t he
nedlcanents W th ef fect agai nst asthma.
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- THE PHARMACOLOGICAL USE OF CERTAIN CYSTINE DERIVATIVES

ABSTRACT

A method for the treatment of diseases due to defects in
the immune system using certain cystine derivatives and a
pharmaceutical preparation comprising these derivatives.

This Sheet Has Been Replaced
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-8- 7. The use according to claim1 of racemc N. N -diacetyl cystine,
N, N -di butyrylcystine. N,N - diisovalerylcystine. NN -
di caprylylcystine. N, N - diacetylcystine dinethyl ester.

N, N -di acetyl cystine diethyl ester. N.N -diisovalerylcystine di net hyl
ester. D and L optical isonmers thereof or a physiologically acceptable salt
thereof for the preparation of ~nedi eanents with effect against

rhinitis. 8. The us

N, N -di acetyl cysti ne. T . (f-lﬁ 'ﬁl A, N

yl cyst i N@eschiptidn- di capryl yl cystl ne, N, N' di acet yI cystine d| rret hyl ester,
N, N- - di acetyl cystine diethyl ester. N, N -diis-

Eieid of the Invention

The present invention relates to a new medical usa of N,N'-diacatylcystine, N,N'-dibutyrylcystine, N,N'-diisovaleryl-
cystine, N, N'-dicaprylylcystine, N.N'-diacstyicystine dimethy! ester, N,N'-diacetylcystina diethyl ester and N,N'-diisova-
larylcystine dimethyl ester in racemic forms or in the form of aptical D or L isomers.

Int particular the invention relates to the use of the abovementioned compounds for the preparation of medicaments with
immunomadulating action, particularly immunestimulating action.

Background of the invention

- N-Acetyl-L-Cysteine is a compound widely used for treating chronic cbstructive airway diseases/chronic bronchitis
(for further referances see Multicentre Study Group. Long-term oral acatylcysteine in chronic bronchitis. A double-blind
controlled study. Eur. J. Respir. Dis. 1980, 61 (suppl. 111), 93-108; Boman, G., Backer, U., Larsson, S., Melander, B.,
and Wahlander, L. Oral acetylcysteine reduces exacerbation rate in chronic bronchitis. Report of a trial arganized by
the Swedish Society for Pulmonary Disease. Eur. J. Respir. Dis. 1983, 64, 405-415; and British Thoracic Society
Research Cammittee. Oral N-acetylcysteine and exacerbation rates in patients with chranic branchitis and severe air-
way obstruction. Thorax 1985, 40, 832-835). The mechanism of action of the compound is not disclosed:; its effect has
been attributed to mucolytic properties (see Multicentre Study Group.

Long-term oral acetylcysteine in chronic bronchitis. A doubie-blind controlled study. Eur. J. Respir. Dis. 1980, 61
(suppl. 111), 93-108; Boman, G., Backer, U., Larsson, S., Melander, B., and Wahlander, L. Oral acetyicysteine reduces
exacerbation rate in chronic bronchitis. Report of a trial organized by the Swedish Saciety for Pulmonary Disease. Eur.
J. Respir. Dis. 1983, 64, 405-415; and British Thoracic Society Research Committee. Oral N-acetyicysteine and exac-
erbation rates in patients with chronic bronchitis and severe airway obstruction. Thorax 1985, 40, 832-835), antioxidant
properties (see Aruoma, O.l., Halliwell, B., Hoey, B.M., and Butler, J. Free Radical Biol. Med. 1989, 6, 533-597), and
also immunomodulating properties (see Bergstrand, H., Bjdrnson, A., Eklund, A.. Hernbrand, R., Eldund, A., Larsson,
K., Linden M., and Nilsson, A. Stimuli-induced superoxide radical generation in vitro by human alveolar macrophages
from sokers: Modulation by N-Acetyicysteine treatment in vive. J. Free Radicals Biol. & Med. 2, 1986, 119-127).

The present invention deais with the disulfide of N-acetyicysteine, that is N.N-diacetylcystine (in the following
referred to as DINAC), i.e. the compound of the formula:

cooH

I
S-CH,~-CH-NH-COCH,
S-CHa~-CH-NH-COCH,

I

COOH

NN - dibutyryicystine (in the following referred to as diBUT), i.e. the compound of the formula:
COOH
|
. S-CHZ-CH-NH-C&HzCHZCH
|
COOH

3
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oval eryl cystine dinmethyl ester, or a physiologically acceptable salt
~thereof for the preparation of nedicanments with ef fect agai nst
rhinitis. 9. The use according to claim1 of racem c N, N-diacetyl cystine.
N. N -di butyryl cystine, N. N -diisoval erylcystine, N/ N -

di caprylylcystine, N N - dlacetylcystlnezdlnethyl ester,

N, N - di acetyl cystine diethyl ester, N-N d||sovalerylcyst|ne di net hyl
ester. D and L optical isomers thereof or a physi ol ogi cal | y acceptabl e salt.
t her eof f d:Nfilsevalgryicystioe fn theiallowing referred tonasalivak) Nierthecompduhd @ fh dormulaggai nst

di abet es. 10. The use according to claim2 of the L optical isoners of

N, N - di acetyl cystine, N, N - dIbUtyryl%§Ohd N, N' dii soval er-

yl cystine. N, N -dicaprylylcystine, |acety tine di methyl ester,

. N,N -diacetylcystine diethyl ester. N N -diis- oval eryl cysti ne

di nret hyl ester, or a physiol oglﬁcz&i x&c%%ptc%hec%g t hereof for the

preparation of nmedi canents wt

S-Cﬂz-CH-NH -COCHZCHCH3

COOH' CH3

N.N"dicaprylylcystine (in the foliowing referred 10 as GiCAP), i.e. the compound of the formula

COOH

i |
T-Cﬂz -CH-NH-CO- ( CHz ) 5C33
S-Cﬂz-CH-NH-CO-(Cﬂz)sCH3

COOH
N.N'-diacetylcystine dimethy! ester (in the following referred to as diMeNAC). i.e. the compound of the formula:

COOCH,
| ]

S-CH,-CB-NH-COCH,

S~CH,~CH-NH-COCH,
|

COOCH

N.N'diacetylcystine diethyl ester (in the following referred o as diENAC), i.e. the compound of the formula:

COOC.H,
l .
S"CH; -CH‘NH‘COCH;
S~CH;-CH-NH-COCH,
|

COOC,Hg
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effect against diabetes. 11. The use according to claim1l of racemc

N. N -diacetyl cystine, N, N -dibutyrytcystine, N, N-diisovalerylcystine, N N -
di caprylylcystine. N. N -diacetyl cystine dinethyl ester,

N, N -di acetyl cystine diethyl ester, N N -diisovalerylcystine di et hyl
ester. D and L optical isoners thereof or a physiologically acceptable salt
thereof for the preparation of medi cabremts with effect agai nst
rheumatoid arthritis. 12. The use according to claim2 of the L optical

i somers gnd NNigiisglenyicstio ?99%’171 S§tar (inthenpllowing rpferred foyas ditfe¥AL e, thaycqqPoyTH gl

yl cystine, N, N -dicaprylylcystine, N N -diacetylcystine dinmethyl ester.

N, N- di acetyl cystine diethyl ester, 4§éé diis- oval eryl cysti ne di net hyl
ester, or a physiologically accepta Q%Mt th&™of for the preparation of
medi canents with ef fect against rheumatoid arthritis.

S-CH,-CH-NH-COCH,~-CHCH,
S-CH,-CH-NH-COCH,-CHCH,

l |

COCCH, CH,

The invention deals with the above mentioned compounds in racemic farm as wel! as the isomeric D and L forms
of the compounds. Of particular interest are the compounds having the L configuration, particularly interesting is N,N"-
diacetyl-L-Cystine.

The invention also deals with the compounds in the form of their physiclogically acceptable salts such as the salts
of sodium, potassium, ammonium, caicium or magnesium. Also included are salts of the compounds diNAC, diBUT,
diVAL and diCAP with pharmaceutically acceptable organic bases.

The above mentioned compounds have previously been described in the patent literature as well as in the scientific
literature. DINAC in the following publications: US 4827016; EP 300100; US 4724239; US 4708965; DE 2326444; Wil-
son, 1.D., and Nicholson, J.K. Analysis of thicls and disuifides in Sulphur-containing drugs and related organic com-
pounds. Chemistry, Biochemistry an Toxicology (ed L.A. Damani) Vol. 2A. Analytical, biochemical and toxicological
aspects of sulphur xenobiochemistry. Ellis Horwood Series in Biochemical Pharmacology (Halstred Press: a division of
John Wiley & Sons) Chichester 1989, p. 45; and Sjddin K., Nilsson E., Hallberg, A., and Tunek, A. Metabolism of N-
Acetyl-L-cysteine. Some structural requirements for the deacetylation and consequences for the oral biovailability. Bio-
chem. Pharmacol. 1989, 38, 3981-3985). In US 4827016 the compound is claimed to be effective for topical freatment
of dermal inflammations which are induced and propagated by leukotrienes.

The remaining compounds have also been described in the literature. (See for instance, for diMeNAC: Bowman,
W.R. Richardson, G.D. Tetrahedron Lett. 1981, 22, 1551-1554; for diEtNAC: Damico, R.A. Boggs, R.W. US 3952115
(19786); for diVAL, diMeVAL: Martin, T.A. J. Med. Chem 1969, 12, 950-953), for diCAP: FFI 8205 M, for diBUT: FR
2503151).

Nothing is reported or generally lnown concerning the pharmacological and/or therapeutic properties of these
compounds with respect to immunological systems or inflammatory diseases of the lung such as chronic bronchitis.

Discl { the Invent

It has unexpectadly been found that the hereinbefore mentioned compounds diNAC, diBUT, diVAL, diCAP,
diMeNAC, diEtNAC and diMeVAL in an experimental animal model for assessing a T-cell reactivity in vivo, i.e. the
delayed type hypersensitivity (DTH) reaction in the mouse ear, are highly potent and efficient immunostimulating
agents, some being in the order of 100-1000 times more effective than the thiol NAC. Thus, in this model the com-
pounds are highly effective immuncstimulators with a potency and efficacy superior or equal to lnown immunostimu-
lants such as diethyl dithiocarbamate (DTC) or hydroxyethyl disulfide (HEDS; sea St Georgiev, V. New synthetic

- immunomodulating agents. Trends in Pharmacological Science 1988, 446-451). :

Therefore, the compounds DINAC, diBUT, diVAL, diCAP, diMaNAC, diENAC, diMeVAL and their D and L optical
isomers may be used for for the manufacture of a medicament for the treatment of diseases where a defect in the
immune system and/or an ineffective host defence is at hand or can be suspected.

Examples of such diseadgs are chronic bronchitis and other inflammatory diseases of the airways such as asthma
and rhinitis but also certain forms of autoimmune diseases like diabetes and rheumatoid arthritis and/or various malig-
nant diseases. HIV infection or AIDS may be treated with the compounds. Also atherosclerotic disease may be treated
with the compounds.

Effective amounts of the compounds diNAC, diBUT, diVAL, diCAP, diMeNAC, diEtNAC, diMeVAL and their D and L

: opﬁw:l .llsodn:r: for use in the treatment of the above mentioned diseases are in the range 0.5-500 mg, preferably 5-50
mg, caily
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13 The use accor di ng to claim1 of racemc N, N -diacetyl cysti ne,
N, N -di butyrylcystine, N, N -diisovalerylcystine. N,N -
di caprylylcystine. N, Ndiacetylcystine dinmethyl ester N, N -diacetyl cystine

di ethyl ester, N, N -diisovalerylcystine di rethyl ester. D and L
optical isomers thereof or a physiologically acceptable salt thereof for
t he preparation of medi canments witH# effect agai nst malignant di seases.

14. The use according to claim?2 of the L optical isoners of

N, N' - di ac8yyegisfeompaynds\, N - di but yryl cystine, N. N -diisovaler-

ylcystine. N, N -dicaprylylcystine, N, N -diacetylcystine dinethyl ester,

N, N' - di acet yhesPapeyies dﬁ%@tﬁ‘ﬁm didt and diQQPWiay bl peepared, for exariad, anylL-cysting vimaylghompédy |

ester, or 1§J 51‘ aﬁﬂ P §72420 3 AT9PWSSRE 2326446 Macshallf Br Winttee Mp Bigbauwra (SiMb ando f
medi carren?%‘: h-F J. Am. - 199249 4338-A344] 399 Geeil. ReliePhees &8 Biochem. J. 1957, §6, 538-543)
rthrough oxidative dimenzation of the-apprapriate acylcysteines (sea Snow, J.T., Finley, J.W. Friedman, M. Biochem.

Biophys. Res. Commun. 1975, 64, 441-447),

The esters diMeNAC, diEtNAC and diMeVAL may be synthesized analogously, i.e. by acylation of the cystine
methyl or athyl esters as appropriate or by oxidative dimerisation of the raspective N-acetyl cystine mathyl or ethyl
esters or N-isovaleryicysteine methyl ester. For examples of preparations, see Bannett, R., Nicolaidow, P. J. Chem. Sac.
Perkin Trans. | 1979, 1069-1077. Schaad, L.J., Werner, R.M., Dillon, L, Field, L, Tate, C.E. J. Med. Chem. 1975. 18,
344-351, and Martin, T.A. J. Med. Chem. 1969, 12, 950-953.

The property of the compounds diNAC, diBUT, diVAL, diCAP diMeNAC, diEtNAC and diMeVAL to stimulate
immune responses is illustrated by their efficacy in a model of tha delayed type hypersensitivity (DTH) reaction in the
mouse. '

Both male and female Balb/c mice obtained from Bomholtsgaard (Denmark) and Charlie Rivers (England), were
used at the weight of 18-20 gram. 4-ethoxymethylene-2-phenyloxazolone (OXA) was purchased from BDH (England)
and served as an antigen in this test.

The mice were sensitized, Day 0, by epicutaneous application of 150 pl absolute ethanoi-acstone (3:1) solution
containing 3% OXA on the shaved thorax and abdomen. Treatment with the L-form of diNAC, diMeNAC, diEINAC, diMe-
VAL, or vehicle (phosphate bufer, pH 7.0) was initiated by oral feeding immediately after sensitization and continued
once daily to Day 6. Seven days (Day 6) after the sensitization both ears of all mice were challenged on both sides by
topical application of. 20 ul 1% OXA dissolved in peanut qil. Ear thiciqiess was measured prior to and 24 or 48 hours
a!ter challenge using an Oditest spring calliper. Challenges and measurements were performed under light pentobar- .
bital anasthesia. The intensity of the DTH reactions was expressed according to the formula: Tp4/48-Tig #M units, where
10, 24 and t48 reprasent the ear thickness before and 24 or 48 hours after challenge, respectively, in an individual test
(7). The results were expressed as the mean +-S.E.M. The level of significance between means of the groups was
obtained by Student's two-tailed t-test. Tables 1 and 2 show the results from 24 and 48 hours measurements, respec-

- tively, from a representative experiment with the L-form of diNAC. The results show that L-diNAC, after oral administra-
tion, caused a significant increase of the ear thicknessina concentration-response manner. '

Table 1
Ear thickness 24 hours after challenge of animals

treated with the indicated doses of L-diNAC or vehicle.
Conc. umol/kg | N Diff. Tge-Ty | S.EM. | Sign.

Buffer 13 7.85 0.32

NaCl 10 7.90 0.30 n.s.

0.03 10 13.75 0.47 bt

0.30 _ 10 15.70 0.48 -

3.0 10 18.30 1.02 e

30.0 1§ |- 2067 0.67 it
¥*.p<0.001
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15 The use accor di ng to claim1 of racemc N, N -diacetyl c'ysti ne,
N, N -di butyrlcystine, N, N -diisovalerylcystine. N, N -
di caprylylcystine, N, N -diacetylcystine dinethyl ester,

N, N -di acetyl cystine dietyl ester, N N -diisoval erylcystine di et hyl
ester, D and L optical isonmers thereof.or_a physiologically acceptable salt
thereof for the preparation of medi Ca¥ents with effect agai nst HV

i nfections/AIDS. 16. The use accordi nq_ to claim2 of the Loptical isoners
of N,N -diacetylcystine, NN -dibutyryi®&&ine, N N -dijjsovaler- |

yl cystine. N, N -dicapryl yl chasthictrwess 48 hdirs aftercobaliengk ohasitmalme (di net hyl ester,

N, N - di acetyl cysti ne di et Hpttadwith the indisated doshisoH-diNAC or yebigle.dlr y| cyst i ne di met hy"

ester, or a physi ol ogi calllogndghiceg PRl m“;.rlg M| Bgs. |t he preparation of
medi canents with ef f gct ﬁ,@i sty {T“c\,t; L AHBS1 17. The use
according to claim1 of facem<cC N, N -di ace yC) S?YI nel, N, N -dibutyryl cysti ne,
N, N -diisoval eryl cystine). NMNCL 10 9.85. | 054 n.s.
: 0.03 10 11.65 027 | -
0.30 10 12.65 0.48
3.0 10 14.95 0.55 -
30.0 15 13.63 0.30 -

7" p < 0.001

Table 3 gives the carrepanding figuras for ear thickness 24 and 48 hours after challenge of animals treated with

diMeNAGC and diEtNAC.
Table 3
Ear thickness 24 and 48 hours after challenge of animals treated with
the L-forms of diMeNAC and diEtNAC. :
Concumolkg | N | Dif Tpe-Tyg | SEM. | Sign.
24h
Buffer 10 8.70 0.34 -
diMeNAC 0.03 10 18.00 084 |
3.0 10 12.55 0.88 -
diEtNAC 0.03 10 11.75 0.62 N
3.0 10 13.05 0.59 ot
Concumoikg | N | Diff Tyg-To | SEM. | Sign.
48h
diMeNAC 0.03 10 12.85 0.67 -~
3.0 10 13.35 0.67 hahd
diEINAC 0.03 10 13.18 053 b
3.0 10 13.20 0.66 i
*:p <0.01
. p <0.001
B! sical formulati
The described active substances can be included in different dosage forms a.g. tablets, coated tablets, gelatin cap-
sules, solutions and aerosols. ‘ ' '

For the preparation of tablets, coated tablets and gelatin capsules the active substances can be combined with
pharmacautically acceptable materials, e.g. lactose, starch, dicalcium phosphate, microcrystalline cellulose, polyvi-
nyipyrrolidone, gelatin, cellulose derivatives, collcidal silicone dioxide, talc and stearic acid or its salts.
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di caprylyl cystine, N, N - diacetylcystine dinmethyl ester,

:N, N -di acetyl cystine diethyl -ester, N N -diisoval erylcystine di nmet hyl

ester, D and L optical isomers thereof or a physiologically acceptable salt

t hereof for the preparation of " medi canments with effect against

at heroscl erotic disease. 18. The use according to claim2 of the L optical

i somers of N, N -diacetylcystine, N,N -dioutyrylcystine, N N -diisoval er-

yl cystine. N, N -dicaprylylcystine, N N -diacetylcystine dinmethyl ester.

N. N - di acet for thyprenamntiondi o $elutions suitale exdipidnits-achi water, saccharosa; glisey bathjtal; fruasedndvd-hy |

ester, ‘omda physiol ogically acceptable salt thereof for the preparati on of

medi cament sThagdesage forms cart Yesides magfigned sxcipignts containptessratives. silbilizera,yiscosity regulating agants,
emuilsifiers, swaetening agents, colouring agents, flavouring agents, tonicity regulating agents, butfers or antioxidants.
They can aiso contain other therapeutically valuabie substances.

Example 1
Tablet containing 10 mg of active wbsténce per tablet:

Active substance | 10mg
Lactose 100 mg
Potato starch. .| S0mg
Polyvinylpyrrolidone Smg
Microcrystalline cellulose | 1Smg
Magnesium stearate 1mg

Example 2

Direct compression tablet congaining § mg of active substance per tablet:

Active substance Smg
Lactose, anhydrous 150 mg
Microcrystalline cellulose | S0 mg
Colloidal silicon dioxide 1mg
Magnesium stearate - 2mg

If desired, the obtained tablets can be film coated with e.g. hydroxypropyl methylcellulose, hydroxypropyt callulose
or dimethylaminoethyl methacrylate methacrylic acid ester copolymer.

Example 3
Solution for injection containing active substance 1 mg/mi

Active substance 1.0mg
Sodium chioride 88mg
Water for injection totm
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19. The use according to claim2 of N, N -diacetyl-L-cystine.

Exaopig 4

Oral solution containing active substance 1 mg/mi

Active s:.zbstance 1.0mg
Sorbital 150 mg
Glycerin ' 100 mg
Disodium edetate | 0.5mg
Preservative Qs
Flaveur q.s.
Water, purified | to 1 mi

Exampia 5
Powder aerosol giving 1 mg per dose

The micronized active substance can be fillad nto a powder inhaler device e.g. Turbuhaler™ giving 1 mg/dase.
Claims ' | |

1. The use of racemic N,N'-diacetylcystine, N.N*-dibutyrylcystine, N,N'-ciisovaleryicystine, ‘N,N'-dicaprylylcystine,
N.N"diacatyicystine dimethy! ester, N,N"-diacetylcystine diethyi ester, N,N"-diisovaleryicystine dimethyl ester, D and
L optical somasmwwaphysobgwlyampmuesaummmmeprepmndmmmmmmum
nomodulating action.

2. The use of the L optical isomers of N.N'-cﬁacetylcysﬁné. N.N-dibutyrylcystine, N.N'«d'ﬁsova!erylcysﬁne. N.N'-dic-
aprylylcystine, N,N'-diacetylcystine dimethyl ester, N,N'-diacetyicystine diethy! ester, N.N'-diisovalerylcystine dime-
thyl ester, or a physiclogically acceptable sait thereof for the preparation of medicaments with immunomodulating
action. :

3. The use according to claim 1 of racemic N,N'-cEacetylcystine, N,N'-dibutyryicystine, N,N'diisovalerylcystine, N,N'-
dicaprylylcystine, N.N'-ciiacetylcystine dimethyt ester, N,N'-diacetylcystine diethyl ester, N,N'-diiscvalerylcystine
dimethyl ester, D and L optical isomers therect or a physiologically acceptable salt thereof for the preparation of
medicaments with effect against chronic bronchitis.

4. The use according to claim 2 of the L optical isomers of N,N'-diacetylcystine, N,N'-dibutyryicystine, N,N"-diisovaler-
yicystine, N.N'-dicaprylyicystine. N,N'-diacetylcystine dimethyl ester, N,N"-diacetyicystine diethyl ester, N,N'-diis-
ovaleryicystine dimethyl ester, or a physuclognaly acceptable salt thereof for the preparation of medicaments with
effect against chronic bronchitis.

5. The use according to claim 1 of racemic N.N'-dace!ylcystine. N.N'-dibutyrylcystine, N.N'-diisovalerylcysﬁne.' NN
dicaprylylcystine, N.N"-dlacetylcystine dimethyl ester, N,N'-diacetyicystine diethyl ester, N,N'diisovalerylcystine
dimethyl ester, O and L optical isomers therect ora physiclogically acceptable sait thereof for the preparation of
medicaments with effect agamst asthma,

6. The use accordmg to claim2 of the L optical isomers of N.N"-diacetylcystine, N,N'dibutyryicystine, N.N'-diisovaler-
ylcystine, N,N"-dicaprylylcystine, N,N'-diacetyicystine dimethyl ester, N,N"-diacetyicystine diethyl ester, N,N'diis-
ovalaryicystine dimethyl ester, or a physiclogically acceptable salt thereof for the preparation of medicaments with
effact aqamst asthma,
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Example 4

Qral solution containing active substance 1 mg/mi

Active substanca 1.0mg
Sorbitol 150 mg
Giycerin _ 100 mg
Disodium edetate 0.5mg
Preservative q.s
Flavour . q.s.
Water, purified - toimi

Example S
Powder aerosol giving 1 mg per dose

The micronized active substance can be filled into a powder inhaler device e.g. Turbuhaler® giving 1 mg/dose.

Claims

1. The use of racemic N,N'diacetylcystine, N.N'-dibutyrylcystine, N,N'-diisovalerylcystine, ‘N,N'-dicaprylylcystine,
N.N"diacetyicystine dimethyi ester, N,N"diacetylcystine diethy! ester, N,N"-diisovaleryicystine dimethyl ester, D and
L optical isomers therecf or a physiologically acceptabie salt thereof for the preparation of medicaments withi |mmu
nomodulating action.

2. The use of the L optical isomers of N,N'-diacetylcystine, N,N"-dibutyrylcystine, N,N"diisovaleryicystine, N,N'-dic-
aprylylcystine, N,N"-diacatylcystine dimethyl ester, N,N'-diacatylcystine diethy! ester, N.N'-diisovalerylcystine dime-
thyl ester, or a physiologically acceptable salt thereof for the preparation of medicaments with immunomoduiating
action.

3. The use according to claim 1 of racemic N.N'-diacetylcystine, N,N*-dibutyryicystine, N,N'diisovaleryicystine, N,N'-
dicaprylylcystine, N.N'-diacetylcystine dimethyl ester, N,N*-diacetylcystine diethyl ester, N,N'diisovaleryicystine
dimethy! ester, D and L optical isomers thereof or a physiologically acceptable sait thereof for the preparation of
medicaments with effect against chronic bronchitis.

4. The use according to claim 2 of the L optical isomers of N,N-diacetylcystine, N.N'dibutyrylcystine, N,N™-diisovaler-
ylcystine, N,N"-dicaprylylcystine, N,N'-diacetylcystine dimethyl ester, N,N'-diacetyicystine diethyl ester, N,N'-diis-
ovaleryicystine dimethyi ester, or a physiclogically acceptable salt thereof for the preparation of medicaments with
effect against chronic bronchitis.

§. The use according to dlaim 1 of racemic N.N'-diacetylcystine. N,N*-dibutyrylcystine, N,N'-diisovaleryicystine, N.N'-
dicaprylylcystine, N.N'-diacatylcystina dimethyl ester, N,N'-diacatylcystine diethy! ester, N,N'-diisovaleryicystine
dimethyl ester, D and L optical isomers thergof or a physiologically acceptabie sait thereof for the preparahon of
medicaments with effect against asthma.

6. Theuse accordmg to claim 2 of the L optical isomers of N,N'-diacetylcystine, N,N'dibutyryicystine, N,N'-diiscvaler-

yicystine, N,N'-dicaprylylcystine, N,N'-diacetylcystine dimethyl ester, N,N'-diacetylcystine diethyl ester, N,N'-diis-
ovalerylcyst:ne dimethyl ester, or a physiologically acceptable salt thereof for the preparation of medicaments with

A
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7. The use according to ¢laim 1 of racemic N.N'-diacatylcystine, N,N'-dibutyrylcystine, N,N'diisovalerylcystine, N,N'-
dicaprylylcystine, N,N'-diacetylcystine dimethyl ester, N,N'-diacatylicystine diethyl aster. N,N'diisovaleryicystine

dimethy! ester. D and L optical isomers thereot or a physioiogically acceptable salt therect for the preparation of
medicamants with effact against rhinitis.

8. The use according to clad 2 of the L optical isomers of N,N'-diacatylcystine, N,N'-dibutyrylcystine. N,N'-diisovaler-
ylcystine, N,N'-dicaprylylcystine, N,N'-diacetylcystine dimathyl aster, N.N'-diacatyicystine diathyl ester, N,N'diis-
ovalerylcystine dimethyl ester, or a physiolagically acceptable salt thereof for the preparation of medicaments with
effect against rhinitis.

9. The use according to claim 1 of racemic N,N'-diacetylcystine, N,N'-dibutycylcystine, N,N'-diisavalerylcystine, N,N'-
dicaprylylcystine, M,N'-diacatyicystine dimethyl ester, N,N'-diacetyicystine diethyl ester, N,N'-diisovalerylcystine
dimethyl ester, D and L optical isomers thereof or a physnologucally acceptable sait thereof for the preparation of
medicaments with effect against diabetes.

10. The use according to claim 2 of the L optical isomers of N,N'-diacstylcystine, N,N'dibutyrylcystine, N,N'-diisovaler-
ylcystine, N,N'-dicaprylylcystine, N,N'-diacatylcystine dimethyl ester, N,N'-diacetyicystine diethyl ester, N.N'diis-
ovaleryicystine dimethyl ester, or a physiclogically acceptable salt thereof for the preparation of medicaments with
effect against diabetes.

11. The use accarding to claim 1 of racemic N.N'-diacetylcystine, N,N'-dibutyryicystine, N,N'-diisovaleryicystine, N,N"-
dicaprylylcystine, N,N'-diacetyicystine dimethyl ester, N,N'-diacetylcystine diethyl ester, N,N'-diisovalerylcystine
dimethyl ester, D and L optical isomers thereof or a physiologically acceptable salt thereof for the preparation of
medicaments with effect against rheumatoid arthritis.

12. The use according to ciaim 2 of the L optical isomers of N,N'-diacatyicystine, N,N'-dibutyrylcystine, N.N'-diisovaler-
ylcystine, N,N'-dicaprylylcystine, N,N'-diacetylcystine dimethyl ester, N,N'-diacstylcystine diethyl ester, N,N'-diis-
ovalerylcystine dimethyl ester, or a physialogically acceptable salt thereof for the preparation of medicaments with
effect against rheumatoid arthritis.

13. The use according to claim 1 of racemic N,N'-diacetylcystine, N,N'-dibutyrylcystine, N.N'-diisovalerylcysﬁne. N.N'-
dicaprylylcystine, N,N'-diacetylcystine dimethyl ester, N,N'-diacetylcystine diethyl ester, N,N'diisovaleryicystine
dimethyl ester, D and L optical isomers thereof or a physiologically acceptable sait thereof for the preparahon of
medicaments with effect against malignant diseases.

14. The use according to claim 2 of the L optical isomers of N,N*-diacetyicystine, N,N'dibutyryicystine, N,N'-diisovaler-
yicystine, N,N'-dicaprylylcystine, N,N'-diacetylcystine dimethyl ester, N,N'diacetylcystine diethyl ester, N,N'-diis-
ovaleryicystine dimethy! ester, or a physiologically acceptable salt thereof for the preparation of medicaments with
effect against malignant diseases.

18. The use according to claim 1 of racemic N,N-diacetylcystine, N,N'-dibutyrylcystine, N,N'-diisovaleryicystine, N,N'-
dicaprylylcystine, N,N'-diacetyicystine dimathyl astar, N,N'-diacetylcystine diethyl ester, N.N'-diisovaleryicystine
dimethyl ester, D and L optical isomers thereof or a physiologically acceptabla sait thereof for the preparation of
medicaments with effect against HIV infections/AIDS.

16. The use according to claim 2 of the L optical isomers of N,N'-diacetyicystine, N,N'-dibutyryicystine, N,N'-diiscvaler-
yicystine, N,N'-dicaprylylcystine, N,N'-diacetylcystina dimethyl ester, N,N'-diacetylcystine diethyl ester, N,N'-diis-
ovalerylcystine dimethyl ester, or a physiologically acceptable sait thereof for the preparation of medicaments with
effect against HIV infections/AIDS.

17. The use according to claim 1 of racemic N,N'-diacetyicystine, N,N'-dibutyryicystine, N,N'-diisovalerylcystine, N,N'-
dicaprylyicystine, N,N'-diacetyicystine dimethyl ester, N,N'-diacetyicystine diethyl ester, N,N'diisovaleryicystine
dimethyt ester, D and L optical isomers thereof or a physiologically acceptable salit thereof for the preparation of
medicaments with effect against atherosclerotic disease.

18. The use accarding to claim 2 of the L optical isomers of N,N'-diacetylcystine, N,N'dibutyrylcystine, N, N'-diisovaler-

yicystine, N,N'-dicaprylylcystine, N,N'-diacetylcystine dimethyl estar, N,N'diacetylcystine diethyl ester, N,N'-diis-
ovaleryicystine dimethy! ester, or a physiologically acceptable salit thereof for the preparation of medicaments with

effect against atherosclerotic disease.
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19. The use according to claim 2 of N,N'-diacetyl-L-cystine
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- THE PHARMACOLOGICAL USE OF CERTAIN CYSTINE DERTVATIVES

ABSTRACT

A method for the treatznent"of diseases due to defects in
the immune system using certain cystine derivatives and a
pharmaceutical preparation comprising these derivatives.
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