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2102792 Cystine Derivatives The invention relates to

cystine derivatives and salts 5 t hereof, .to net hods for-éﬁl

pt ation and to pharmaceutical conpositions containing th 15%79 : _
I n&nii on provides cystine derivatives héang the general fornmula I NHR 10
[erJ<4[err] [err] Br [err] in which R represents a benzvl oxycar bonyl
tosyl grouP and pharnmaceutically acceptable acid addition salts thereQf.y
The invention further provides a nethod for the preparation 20 of g?e“;
“cystine derivatives according to the invention, the nethod conpfising
rééﬁfing a cystyl dichloride of the general formula Il C1 - OC - CH -CH

S - S -CH2- Ci¥¥stdne-Deriviatives [err] NHR™ = o

AHR 2-5 with 2,4-di brono-5-(N-nethyl -N;, -cycl ohexyl -am nonet hyl )-aniline

(hereinafter "bronhexine")w
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The invention relates to cystine derivatives and salts
thereof, to methods for their preparation and to
pharmaceutical compositions containing them.

The invention provides cystine derivatives having the
general formula I )

[ NHR
" Br ‘
Ng-—OCCHCH,, s — (1)
— N _—_CH
Br . CHz ' 3
2

in which R represents a benzyloxycarboﬁ&l or tosyl growo
and pharmaceutically acceptable acid addition salts thereof.
The invention further provides a method for the preparation
of the cystine derivatives according to the invention, the
method comprising reacting a cystyl diéhloride of the.
general formula II |
Cl-0C-CH=-CHy=S-S-CHy-CH=-CO~-cCl II
NHR . ' HR
with 2,4-dibromo—5-(N—methyl-ﬁ-cxclohexyl—aminomethyl)—aniljne

{(hereinafter "bromhexine").



Tne cystyl dichlorides of the general fornmula Il may be obtained fromthe @
correspondi ng acids.by any of the conventional nethods for conversion of a
acidinto its chloride, for exanple by treatnment with phosphorus 5
pentachl®oride in a suitable solvent such as2chl oroformor diethyl ether. It
IS not-necessary to isolate or putify the dichloride before proceeding with
t he ﬁephod according to the invention. A suitable procedure is to
precipitaje the dichloride fromthe reaction nixture, 10 for exanpl e by
addi ti"sA~of |igrdiire (¢ystdy bt @jthdolédesoloft ithes )gesretilet fytmel oieX I (may be
chloroformsolutions), filter it off; and add to it a sol ution of

bromhexi ne in a sehtabred sbremntheuckraespiandtisimraniots dhyanncefatbe The
reaction with bronhexine proceeds at "anbient 15  tenperature_and may, if
desired, be conple@wEnibenal emebhodshdore qenvansigniohancacidrinEe its
according to the invention may be isqlated and purified, and optionally
converted into a PhRFEeRut fekl eyampdepbabiteeftimen it PREFPR BT UENyY  of

t he conventi onal nethodg sugg ai 20 . direct t{eatnent W t h tﬂf chgsen
acid in aol ventPentac loride in a suitable solvent such as chloroform or

: diethyl ether. It is not necessary to isolate or purify
the dichloride before proceeding with fhe method. |
according to the invention. A suitable pfééééuﬁe_is to
preéifitate the dichloride from the reaction Qixture,

10 for example by addition of ligroin (tq dieth&i ether
solutions) ér.diethyl ether (to chloroform solutions),

 filter it off, and add to.it a solution ;f bromhexine in
" a suitable solvent such as chloroform or ethyl acetate.
The reaction with bromhexine proceeds ap amﬁiént ,

15 temperature and may, if desired, be completed under reflux.
The resultant cystine deriyatives according to the
invention ﬁay be isolatéd and purified, and optionally
‘converted into a pharmaceutically accepﬁable acid
additign salt by any of the conventional methods such as

20 _direét treatment with the cﬁosen acid in a solvent.

Salts of hjdroéhlpric, hydrobromic, sulphuric, nitric,
perchlb:ic, fumaric, maleic, phosphoric, glycolic, labtic,
salicylié, succinic, toluene-p-sulphonic, tartaric, acetic,
citric, methansulphonic, formic benzoié, malonic,

25 benzenesulphonic and naphthaléne—é—sulphonic acids are

preferred.
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Cystine derivatives according to the invention and salts



alts of hydrochloric, hydrobronic, sulphuric, nitric, perchloric, funhric,
malhei ¢, phosphoric, glycolic, lactic, salicylic, succinic,
\3| ene- p-sul phonic, tartaric, acetic, citric, nethansul phonic, fornjc
bepzoi c, malonic, 25 benzenesut gfioni ¢ and napht hal ene- 2- sul phoni ¢ aci ds
are preferred. Cystine derivatives according .to the invention and saltyg
-3- thereof possess a good expectorant, antitussive and respiratory tract
fluid flyjdifying activity, whereas they show a.l.qQqw toxicit The D _
Vil ue, | (EDEFRPIOBRSeR b FOPRLE AP REL RYA0E sa R TP AT Yt a ot b . o dnel
per os, is_3000,5 my/ kg or ;a e dtested cqQ unds., The_ expect or ant
Dot vty TEEBSGRERT SRt Lt enE L ph AT EYIREC SR ATa Ry (RO BRDS et hod

Boyd d, . . 1966, 163,284 (kg (I,
ebenzy S BRPRGR, SO Rl et Trndens o Y ol et e D -
accor di ngpLonal Y 9% MRt 954:,”‘35@.8‘1 1(F.a710 pdAZEd Ak )\30&6 Far maco,

5 mg/kg for all the tested compounds.

— The expectorant activity (EDSO), determined in the rabbit
according to the Boyd method (Boyd and Sheppard, Arch. Int.
Pharm. 1966, 163, 284) was 100 mg/kg (I, R=benzyloxy-

carbonyl).

10 The same ED,, determined in the mouse according to an
improved Mavatari method (Graziani, Cazzulani, -I1 Farmaco,
Ed. Frat., 1981, XXXVI, 3, 167),.was respectively 1.2

mg/kg (I, R=benzyloxycarbonyl) and 3.7 mg/kg (I, R=tosyl).

Compoﬁna I (R=bénzyloxycarbony1) showed to be active i.p.,
15 as an anﬁitussive agent; at a dose of 30 mg/kg (Method of

Chariier, Prost et al., Arch. Int. Pharm., 1961, lég, 306),

throﬁgh inhalation of citric acid.aerosol in the guinea-pig.

The activity was determined testing depression of cough.

In order to évaluate the antitussive activity, another

20 procedufe was performed. The vagus nerve was stimhlated'
and depression of cough was'reporfed following the
injection of the product_(Pickering and Jones, Arzn.

- of the ¢ompounds I

50
(R=benzyloxycarbonyl and tosyl) was re§péctively 88 and 74

Forsch., 1979, 29, 287). The ED

25  mg/kg.



Ed. Prat., 1981, XXXVI, 3, 167), was respectively 1.2 ng/kg (I, (Eég
R=benzyl oxycarbonyl ) and 3.7 ng/ kg’ (I, R=tosyl). Conpound I

(R=bgnzyl oxycar bonyl) showed to be active i.p., 15 as an antitussive _
agent, a a dose of 30 ng/kg (Method of Chath+er, Prost et al., Arch. Int.
Pharmy 1961, 134, 306), through inhalation of citric acid aerosol in the-
gui néa-pig. The activity was determ ned testing depression of cough. In
order to evaluate the antitussive activity,. another 20 procedure was
pekforned. The v@g@@ﬂd&n&ixmxihﬁ|meehédoandldeppesgmdasoh pheuglacemstical
reported follow ng the i nj ection of the product’ (Pi ckering and Jones, Arzn.
Forsch., 1979, 29copppsitipme @mm1m9eacgyrpbmndsder@Rﬂbemsyla@qqmmw
and tosyl) was respectively 88 and 74°25 / -4- Accordlng1y, t he

i nvention al so pr&? dbe dnentieruer cal Sébﬁpngbﬁlf?@ﬁ donpdmimitgre afisth e
derivative accordi o the invention or a salt thereof in adnm xture with a
phar maceutically Rg‘géﬂtaﬁﬁ“é:‘cﬁ%%taﬁizeﬁ‘é@@%rdl*HﬁnFoPIIoﬁaﬁfd-"-BFarrpl es

illustrate the invention. . .
The following Examples illustrate the invention.

5  EXAMPLE 1

N,N'-ditosyl-cystyl bis/Z,4-dibromo~6-.(N-methyl-N-cyclo-

hexyl—aminometh!l)-anilide_7

To 17.20 g of.N,Nf-ditosyl-L—cystine dissolved in 185 ml
of diethyl ether, 18.5 g of phosphorus pentachloride were
10 slowly added at 20-25°C. The mixture was stirred for 30
minutes apd then 650 ml of ligroin were added. The
precipitate thus formed was filtered off and to it was
.added, at 20-25° C, a solutlon of 27.52' g of bromhexine in
74 ml of chloroggrm. The mixture was allowed to stand at
15 the above temperature for 36 hours. The whole was
extracted with ¢hloroform and washed first with sodium
carbonate, then with water. - The organic layer was’dried
with calcium chlo:idé. The solvent was evaporated off and
the residue was purified on a siiica columh, usingl
20 chloroform:ethyl acetate (3:2 by volume) as eluent:
The unreacted bromhexine was separated off. The product,
as frge base, was dried, dissolved in .isopropanol and
directly transformed into its hydrochloride by, adding -
hydrogen chloride in isopropanol and then diethyl ether.

25 The. precipitate was crystalled from 95% ethanol and dlethylﬂ

,ﬂ’

ether. Mp ,91r192'c.



5 EXAMPLE 1 N, N -ditosyl-cystyl bis[err],.4-dibrono-.6-.(N nethy

- cycl o- hexyl-am nonethyl) -anilide.To 147.20 g of .N, N ‘
d{) syl -L-cystine dissolved in 185 m of diethyl ether, 18.5 g of

B phor us pent achl ori de were 10 slogly added at 20-250C. The m xtware

stirred for 30 mnutes and then 650 m of ligroin were added. The % _

ereC| pitate thus formed was filtered off and to it was added, at 20-25 C? a
sol ution of 27.521'@?_n of bromhexine in 74 nml" of chloroform The mi xture was
all oned to stan@lemenial anteelyabioy efderm €,000_S6. PRgLs2n_ohe wWiale
was extracted with chl orof orm and washedﬁmééﬂ ??16 gdl um car Bonat e, the\n/
with water. The organic |layer was 'dried with cal ciumchloride. The
sol vent was evaporated off and the residue was purified on a silica colum,

usi ng 20 chlorof ormet hyl acetGte (FH2 byWvol ubk) as el upst. th%g
unr eact ed bronh§X| ne was separated off. The product, as free base
dried, dissolve§alculatest dddriol Adr-2f recis yG-tlhn‘:s.fbﬁ n@d3BneBd.26s2.76

hydrochlorlde b ad hydrogen chloride-in i ropanol and then diethyl
ether. 25 %I 31%& t at e ‘was Llryk aﬁ-l%%l 3*3}&@5@0&&1&41023_&125 gi.eghyl .
ether. [err] .



El emental analysis for [err] 2 Calculated [err] Found (% 41. 91
4.83 5.96 5.30 9.54.23.25 2.62 - EXAMPLE 2 NN
-di benzy. | oxy. car.b. onyl .-.cystyl bis[err], 4-dibrono-6- (N nethyl-

- N-cycl ohexyl - ami nonethyl) -anilide 7 To 10,46 g of

N, N[ er #] - di benzyl oxycar bonyl -L-cystine 5 di ssolved in 56 m of

anhydrous chloroform 10 g.of phosphorus pentachl oride were slowy added at
from[err] The reaction m xture was stirred for 10 m nutes and then 60 i

of \di,ethyl et her wxasmpagded. The whol e was cool'ed 10 for one hour. The
precipitate thus forned was filtered off and to'it was added, at [err] a

sol ution of 14. 88Ny NIf-ditemsyd meydarkényl - of seyhybisget,at-dibbomariéd (if-enethy 1-
was stirred at the—abeve—terperature—-or—ene—day—ane—ther—+eftuxed—for—4——
“hours. | . ~-N-cyclohexyl-aminomethyl)-anilide_/

To 10.16 g of N,N'-dibenzyloxycarbonyl-L-cystine
5 dissolved in 56 ml of anhydrous chloroform, 10 g of
pPhosphorus pentachloride were slowly added at from
-10°¢ to -5°.
The reaction mixture was stirrea fof 10 minutes and then
60 ml of diethyl ether were added. The whole was cooled
" 10 for one hour. The precipitate thus formed was filtered
off and to it was added, at 22°C, a solution of 14.88 g of
"bromhexine in 40 ml of ethyl acetate. The mixture was
stirred at the ‘above temperature for one day and then

refluxed for 4 hours.

15 When the reacﬁion was over, the mixture was extracted with
ethyl acetate, washed with sodium carbonate solution,
with water, then dried on anhydrous sodium sulphate; The
solvent was evaporated off and the residue was treated with
hexane. The product was filtered, collected, and

20 crystallized from ethanol. Mp 168°c.

Adding hydrogen chloride in ethanol, the corresponding
salt, melting at 195-197°C (with decomposition) was

obtained.



,
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When the reaction was over, the m xture was extracted with ethyl
Cetate, washed with sodlunlcarbonate solution, with water, then dried on
[ ‘anhydrous sodi um sul phate. The sol vent was evaporated off and the resi due
s treated with hexane. The product wagfiltered, collected, and 20"

Crystallized fromethanol.. Mp [err]. Addi ng. hydrogen chlorlde in ethanol,-

.the corresponding salt, neltlng at 195-197 C (with deconposition) was,
obt ai ned. -7- Elemental analysis for [err] [err] Calculated (%

46.28 4.81 6.BYenddt83 5né§ysés9ioEOQ§%F%§ﬁ aﬁmBGo S..2HC1 _ 45.94 43ﬁ; o’/

6.27 24.97 5.13 4.82 5 Fol I ow n cedures but varying
the acid used for salt formation, the following salts were prepared.

Hydr obr om de np 190- 1950C For mat e np 167-169 0C. Mandel ate

np 148-14,9 C 10 Acetate . C np 16D-1710C Br Ci 5

Calculated (%)

46.28 4.81 6.47 24,63 5.46 4.94

4

Found (%) 45,94 4.79 6.27 24.97 5.13 4.82

5 Following the same procedures, bﬁt'varying the acid used

for salt formation, the following salts were prépared.

Hydrobromide mp 190~195°C

Formate - mp 167-169°%.
Mandelate mp 148-149°C
10 Acetate - | mp 169-171°%

Tartrate mp. 131-134%

: ',QL.{T'



Tartrate np 131-134 0OC - CLAIMB 1. A cystine-derivative having t
general formula | NHR Br [err] [err] in which R represe
benzyl oxycar bonyl or 5 tosyl group, or a ph %fl ‘w\ ‘“mkeptabl
acid addition salt of such a cystine derivative. . tosyl*~cystyl
bis [efr]2, 4-di brono-6- (N nethyl-.-Ncycl ohexyl - an1nonethy|) ani lide]. 3.
N, N[err] di benzyl oxycar bony- cystyl bis 10
[err] 2,/4-di bronp- 6- (N- et hyl - N-cycl ohexyl -am nonethyl )- -anilide[err]. 4. A

meg hodsfer the preparation of a cystine der1¢ht+ve according to claimi1,
t he met hod conpri sing

CLAIMS
1. A cystine derivative having the general

formula 1

NHR
Br
NH—-——OCCHCH2 s {(I)
Br cu,—N —CHB

2

in which R represents a benzyloxycarbonyl or
5 tosyl group, or a pharmaceutically acceptable

acid addition salt of such a cystine derivative.

2. N,N'-ditosyl-cystyl bis /2,4-dibromo-6-{N-methyl-

-N-cyclohexyl-aminomethyl) -anilide/.

3. N,N'-dibenzyloxycarbony-cystyl bis
10 /2,4-dibromo-6- (N-methyl-N-cyclohexyl-aminomethyl) -
-anilide/.

4. A methéd for the pfeparation of a cystine

derivative according to claim 1, the method comprisingh',

g



eacting a cystyl dichloride of the general fornula Il [err] 5 NHR.

HB-. 1)l 10 with 2, 4- di br ono- 6- (N- et hyl:- N--cycl ohexyl - am nonet hyl ) -
- ine. 15 5. A nethod for the preparation of a cystine derivative
according to claim11 the nethod being substantially as descri bed herern
with reference to either of the Exanples. 6.. A pharmaceuti ca

conmposi tion conprising a cystine 20 derivative according to any of clalns 1
to 3 or a pharmaceutically acceptable sal% 4t hereof in adm xture with.a’

pharmaceut i Gald ¥t ftgeRt @PLey i hYBRY 0241 d%?'Jf ¥he general formula II ~

Cl—OC-CH-CHz.S-S.CHZ-CH-CO?Cl

> | I

NHR NHR

I1
10

with 2, 4-d1bromo—6-(N-methyl-N-cyclohexyl—amlnomethyl)-
—-aniline.

15 5. A method for the preparation of a cystine derivative
according to claim 1 the method being substantially as
described herein with reference to either of the Examples.

6. A pharmaceutical composition comprising a cystine
20° derivative according to any of claims 1 to 3 or a

pharmaceutically acceptable salt thereof 'in admixture

with a pharmaceutically acceptable diluent or carrier.
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