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Improving the tolerability of pharmaceutically active [3-amino acids

Cyclopentane- and -pentene-B-amino acids are known from the publications EP-A-
571 870, DOS 43 02 155, JP 021 747 53 A2 and J. Antibiot. (1991), 44 (5), 546-9.
Such B-amino acid compounds have an antimicrobial, in particular antimycotic, action.

-However, they are not free from side effects.

Surprisingly, it has now been found that mixtures of ct-amino acids and/or derivatives
thereof and cyclopentane-f3-amino acids and/or derivatives thereof, dipeptides from the
abovementioned O-amino acids and the abovementioned cyclopentane-B-amino acids
and mixtures of the abovementioned mixtures and the abovementioned dipeptides do
not have these undesirable side effects or have them to only a lesser extent and an
improved tolerability in warm-blooded animals is thus achieved.

The present invention therefore relates to mixtures compfising one or more O-amino
acids and/or derivatives thereof and one or more cyclopentahe—B-anﬁno acids and/or
derivatives thereof. The term "derivative" includes those compounds which are derived
from the conmponding amino acids and have a comparable action, in particular the
corresponding salts.

Suitable o-amino acids for the mixtures according to the invention are preferably
o-amino acids of the general formula (I2)

4 )\ (Ia)’

in which
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(54) NAPHTHOQ 5#'& EE AND A PROCESS ti FOR THE
MANUFACTURE THERH . T1) W, F. HOFFMANN- LA ROCHE & CO.,

AKTI ENGESELL SCHAFT, a Swi ss Conpany 02 -124-184 G enzacherstrasse,

Basl e, Switzerland, do hereby declare the invention, for which we
pray that a patent may be granted to us, and the met hod by which it

s to be perforped, to be particularly descrlbed in and by the 5
fol | owi ng st at Bent repr&emtscycloalkylhavmg3t08carbonatoms orrepr&sentsatylhavmtho

geri vat i vesTgﬁdpgezﬁgtd&ﬁe&B@g of ) % ?aclltg rugd' %-E%HI& ched D-ihe
napht hoqui none der i habin FQ@ tprgawrmmlatbms; he present i nvent | on have t he
foll owi ng general fornu

where the alkyl is optionally substituted by cyano, methylthio, hydroxyl,
5 mercapto, guanidy! or by a group of the formula -NR'R® or R>-OC-,

wherein

R” and R® independently of one another denote hydrogen, straight-chain or branched
alkyl having up to 8 carbon atoms or phenyl,

and

10 R®  denotes hydroxyl, benzyloxy, alkoxy having up to 6 carbon atoms or the
abovementioned group -NR'R®,

or the alkyl is optionally substituted by cycloalkyl having 3 to 8 carbon atoms

or by aryl having 6 to 10 carbon atoms, which in its turn is substituted by

hydroxyl, halogen, nitro, alkoxy having up to 8 carbon atoms or by the group
15 -NRR},

wherein
R’and R®  have the abovementioned meanings,
R* and R® represent hydrogen : '

or

20  R3 and R* together form a radical of the formula -(CH,);-,
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wherein R represents a hydrogen or hal ogen atomor a |ower

al-koxy group and R err] represents a groupi ng of the fornul a

10

15

Le A 31 175-Forien
-3-

R’  represents hydrogen and

X represents hydroxyl, aryloxy having 6 to 10 carbon atoms, alkoxy havmg up to
6 carbon atoms or the group -NR'R®,

wherein
R’ and R? have the abovementioned meanings.

O-Amino acids which are particularly preferably suitable are those of the general
formula (Ia) '

R3

PY (1a),
RR'N” ~Ccox
in which
R  represents straight-chain or branched alkyl having up to 6 carbon atoms, which
is optionally substituted by hydroxyl or phenyl, which in its turn can be
substituted by hydroxyl,
R* and R’ represent hydrogen
or

R® and R* together form a radical of the formula -(CH,).-,

R®  represents hydrogen

and

Sheet Has Been Replaced -

TR



{er r.]

10

15

X represents hydroxyl.

o-Amino acids which are especially preferably suitable are those of the general formula
(1a) '

R3

By 2,

RR'N” ~COX

in which
( .

R®  represents methyl, or represents a group of the formula -CH(CH,)CH,CH;,
R* and R’ represent hydrogen
or
R’ and R* together form a radical of the formula -(CH,),-,
R®  represents hydrogen and

X represents hydroxyl.

Examples -of such oramino acids which may be mentioned are: (S)-isoleucine,
(S)-alanine and (S)-proline.

Suitable cyclopentane-B-amino acids for the mixtures according to the invention are
preferably cyclopentane-B-amino acids of the general formula (Ib) ?
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1, 314, 118 ' 2 in which Rerr]-
represents a hydrogen aton1 a | ower alkyl group, a phenyl group

whi ch may be subsfi v ; gen. nitro, am no or hydroxy, or a phenyl -
(1 ower al kyl) ¢grotp— “As™used in this description and in the
acconpanying clainms, the term"lower 5 -8lkyl " denotes a straight-chain
or branched-chain al kyl group containing froml to 7 5 carbon atons
for exanple, nethyl, ethyl, n-propyl, isopropyl, n-butyl, isobutyl, tert.-
butyl, anyl, hexyl, and heptyl.

R' R?
ﬁ (),
YHN CO,R®
in which
R! and R? represent hydrogen or

R! and R? together form a radical of the formula =CH,,

5 R®  represents hydrogen, or represents straight-chain or branched alkyl having up to
8 carbon atoms or phenyl and

Y represents hydrogen, straight-chain or branched alkyl having up to 8 carbon
atoms or aryl.

Cyclopentane-3-amino acids which are particularly preferably suitable are those of the

10  general formula (Ib)
ﬁ (b),

in which - —
R! and R? represent hydrogen or

R! and R? together form a radical of the formula =CH,,
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‘As stated above, there nmay be present as substituents on the phenyl group:
hal ogen (preferabl y brom ne or chlorine), nitro,- am no and hydroxy.
The substituert, A : ny present in the par a- position of the
phenyl group. =THE T opnenyt - (rower- 10 al kyl )" denotes a
phenyl - al kyl group containing from1l to 4-gwbon atons in the al kyl

group. The 2-phenylethyl group is the preferred phenyl-(lower al kyl) group.

The term "l ower al koxy" denotes an al koxy group containing from1l to
4 carbon atons such as, for exanple, nethoxy, et hoxy opoxy and
butoxy. 15 R yektogen, of TspreSIts Steaielitiehani ox b ched alkik hayise

formula | herci nbef Eﬁii}a: S ises those in which Rierr]
represents a grouping o ornuqrePl]fE%l%gartl cularly those in which R2
i.n sai d grouping represents a hydrogen atom the nethyl, n-propyl or

n- hept yl groug,[ t he phenyl oup or the phenethyl group. The napht hoqui none
deriva- tivdEPIgH in which Rerr] represents a groupi ng of
formula (b) also constitute 20 a preferred class Wen Rin formula I
represents a hal ogen atom chlorine and brom ne are preferred

and when R r eCydepentane--amino azidsovdyicky lawcspbhallyrptéfaxlyly@lmlplelase those of the
preferred. According to the process provided by the present
i nvention, t hegeﬁgﬁhf?mﬂiﬁ%

ﬁ (),

in which
R! and R? represent hydrogen or
R! and R? together form a radical of the formula =CH,,
10 R®  represents hydrogen and
Y represents hydrogen.
Examples which may be mentioned of such cyclopentane-f3-amino acids are: 2-amino-

4-methylenecyclopentane-1-carboxylicacidand 1,2-cis-aminocyclopentane-1-carboxylic
acid.

B
15  Preferred mixtures according to the invention comprise ot-amino acids of the general
formula (Ia)
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derlvatlves aforesaid are manufactured by reacting a conpound.of the

gener«al formul

a

significance gj
or a leaving a

10

15

[err] wherein R has"the

R T2 ] represents a hydrogen atom .
r nafter defined),

R3

PN (@),

R°R'N” ~cox

in which

represents cycloalkyl having 3 to 8 carbon atoms, or represents aryl having 6 to
10 carbon atoms or hydrogen, or represents straight-chain or branched alkyl
having up to 8 carbon atoms,

where the alkyl is optionally substituted by cyano, methylthio, hydroxyl,
mercapto, guamdyl or by a group of the formula -NR'R® or R®-OC-,

wherein

R’ and R® independently of one another denote hydrogen, straight-chain or
branched alkyl having up to 8 carbon atoms or phenyl,

and

R’ denotes hydroxyl, benzyloxy, alkoxy having up to 6 carbon atoms or the
abovementioned group -NRR?,

or the alkyl is optionally substituted by cycloalkyl having 3 to 8 carbon
atoms or by aryl having 6 to 10 carbon atoms, which in its tum is
substituted by hydroxyl, halogen, nitro, alkoxy having up to 8 carbon atoms
or by the group -NR'Ré,

wherein

R’ and R® have the abovementioned meanings,
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with an anine of the general formla [err] 30

has tshe signi

or by oxidi siRng ;

ficance glven earlier,
. Of . formul a

" R3 and R* together form a radical of the formula -(CH,);-,

10

15

R’  represents hydrogen and

, Wherein Rlerr]
30

X represents hydroxyl, aryloxy having 6 to 10 carbon atoms, alkoxy having up to

6 carbon atoms or the group -NR'RS,
wherein
R’ and R® have the abovementioned meanings,

and

cyclopentane-f3-amino acids of the general formula (Ib)

in which
R! and R? represent hydrogen or

R! and R? together form a radical of the formula =CH,,

el .

L 4

R®  represents hydrogen, or represents straight-chain or branched alkyl having up to
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[err]
ear |l iser,
3

deri vati ve of

10

15

wherein R and Rl err] have the 5|gn|f|cance gi ven

1,314,118
desired, converting a naphthoqui none

-9.
8¢mbanwmnmcmphaudand

Y nqne&mﬂslquhogmm.mnngmwﬂmulorlxandmxiaﬁqdlwwnm;uptoiicmbon
atoms or aryl.

Particularly preferred mixtures according to the invention comprise O-amino acids of
the general formula (Ia)

R3
Py (1a),
R°R'N” ~COX :
in which
R®  represents straight-chain or branched alkyl having up to 6 carbon atoms, which
is optionally substituted by hydroxyl or phenyl, which in its tumn can be
substituted by hydroxyl,

R* and R’ represent hydrogen

R? and R* together form a radical of the formula -(CH,);-,
R*  represents hydrogen

and

-

X represents hydroxyl,

and
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~obta|ned in which Rrepresents a hydrogen atomor a hal ogen atom other than

a ¢ chlorine atominto a corresponding derivative in which R
represents a . . As used |n this description and
in the acconp ression 5 "| eavi ng atom or group”

denotes an acyl oxy group, for exanpl e, acefigxy, or propion- 5
oxy, an al koxy group for exanple nethoxy, or ethoxy, an aryloxy group for

exanpl e phenyloxy, an aral koxy group for exanpl e benzyl oxy, an
-aryl sul phonyl oy group exanpl e to | ox an al kyl sul phonyl oxy
group for exa@%ﬁ@@%@“ﬂaﬁc@ﬁfﬂhﬂ@ ‘ﬁ () oup, an aral kylthio
group, the hydroxy group or a hal ogen atonlfor exanpl e brom ne 10 or
chl ori ne. :

10 ' According to oneRen?ﬁdinent of the process provided by the
present invention ~ the na oqui none derivatives of fornmula | are
manuf actured by reacting a com pound of for all with an am ne
of formula II1. , Th arting materials formula Il are
known and can be prepared in éﬁ% known per se. '

15 The am ne sta ting né% als of formula Il in which

Rl err] represents a grouping of fornmula (b) are known and can be

prepared accor g wficho net hods known per se;

R! and R? represent hydrogen or
5  R'and R? together form a radical of the formula =CH,,

RS represents hydrogen, or represents straight-chain or branched alkyl having up to
6 carbon atoms or phenyl and

Y represents hydrogen.
Especially preferred mixtures comprise O-amino acids of the general formula (Ta)

R3
10 )\ (la),

R’R*N” ~cox
in which
R®  represents methyl, or represents a group of the formula -CH(CH,)CH,CH;,

R* and R’ represent hydrogen

or
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for exanple, by reduction of the correspondi ng oxi nes. - e The
am ne starting materials of formula Il in which R err] represents a

grouping . 20 ; ! gi szﬁr}ﬁg'lg s a! !aEe new with the exception of those in
which R err] i formula (a) represents a
hydr ogen at om The am ne stanting materials of forrmula |11

in which R err] represents a grouping of fornmula (a) can be
prepared, for exanple, by reducing an oxime of the general

formul a R? and R* together form a radical of the formula (CH,);-,
R®  represents hydrogen and
X represents hydroxyl,
and

5 - cyclopentane-B-amino acids of the general formula (Ib)

ﬁ . (Ib)’

in which

R! and R? repr&sént hydrogen or

R! and R? together form a radical of the formula =CH,,
10 R®  represents hydrogen and

Y represents hydrogen.

Examples which may be mentioned of such mixtures according to the inventior_‘n are: a

mixture of (S)-isoleucine with 2-amind-4—methylenecyc10pcntane-1-carboxyfic acid,

(S)-alanine with 2-amino-4-methylenecyclopentane- 1-carboxylic acid or (S)-proline with
15 1,2-cis-aminocyclopentane-1-carboxylic acid.
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{err] wherein R err] has the significance given earlier,
optidnal |y resolving a stereoi somer mxture thus obtai ned and converting a
base - @ £4 I i d addition salt if desired.

The reduction 0T dan OXTITE O il a V can be carried out in a manner known
30 for the reductlon of oxinmes to prismdRy am nes. Suitable reduction
nmet hods are 30 catal ytic hydrogenation (for exanple, in the
presence of ammoni a such as hydro- genation in the presence of
Raney- ni ckel in Icoho annoni a),, hydrogenation in the ., .
presence of pli& ﬁl‘iﬁ’i"l#'@Fm melaaémamsrm%eﬁ&molaeldam&‘@rﬁlwve

h : ;
222??2 Zg?d, | thegeot to gy ni umlﬁ ar &1d‘%%r in e ﬁ%as%hﬂ the’rafifie ffom
35 1:99 to 984, prefersblyt al0 orf0: ipparticulinly prefécablyul: it 511 ambespemaily wo

st er eoi soneri c fPera'ﬁYlBto31

5  The mixtures according to the invention are usually obtained by mixing the preferably
finely powdered individual components.

The present invention also relates to dipeptides comprising an O-amino acid or a
derivative thereof and a cyclopentane-B-amino acid or a derivative thereof.

Suitable o-amino acids for the dipeptides according to the invention are preferably the
10 o-amino acids of the general formula (Ia) mentioned above in the description of the
mixtures according to the invention, wherein X in the formula (Ia) represents the
content of the covalent bond of the o-amino acid and the cyclopentane-B-amino acid.

Suitable cyclopentane-f-amino acids for the dipeptides according to the invention are
preferably the cyclopentane-f3-amino acids of the general formula (Ib) mentioned above

15  in the description of the mixtures according to the invention, wherein Y in the formula
(Ib) represents the content of the covalent bond of the o-amino acid and the
cyclopentane-3-amino acid.

The present invention preferably relates to dipeptides comprising an o-amino acid of
the general formula (Ia)

20 ' : . 4- )\ (Ia)’

in which

P

R}  represents cycloalkyl having 3 to 8 carbon atoms, or represents aryl having 6 to
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-narrél y in the exo and the endo form Depending on the nature of the agent
used-to effect the reduction of the oxine group in the

preparation ofy s } pes.. there. i s obtained a m xture of both
forns or pred the exo form Thus, 40 for

exanpl e, when an oxi me of formila Vis redgged with SOdI umin al cohol there

Is 40 predom nantly obtained the endo form when the reduction
is carried out with |ithium al um ni um hydride there i s obtained
the practically pure exo formand when the reduc- tion js

carried out by cat al carbomatmas) en hyedrogen, Hesr epresenssy srighiochainox branshed alkyb
exo and ¢ he end roportion of about 3. 7. 45 :
Where a m xture of & W %%%h%l c forns is obtained, these can be
sepa- 45 rated fromeach other in a known manner, for exanple
on the basis of the different rates of .crystallisatiqn

f
different salts, i.whemsytheralkyl ds,ptionally &Wﬁ-ﬁ@d@ﬂ C¥aa9e ylthio, ﬁydrOXyl,
f th t at f |
?II |ﬁ aﬁﬁcﬁ eR[Serr]merchtesgua{mdya grgu%‘gloﬂﬁoﬁl@%fdﬁg]a%w Q?Ca)’ogrmej :

chiral and are therefore obtained in the formof racemnates. |If desired, 50
5 wherein

R’ and R® independently of one another denote hydrogen, straight-chain or
branched alkyl having up to 8 carbon atoms or phenyl, -

and

R® denotes hydroxyl, benzyloxy, alkoxy having up to 6 carbon atoms or the
10 abovementioned group -NR'R?,

or the alkyl is optionally substituted by cycloalkyl having 3 to 8 carbon
atoms or by aryl having 6 to 10 carbon atoms, which in its turn is
substituted by hydroxyl, halogen, nitro, alkoxy having up to 8 carbon atoms
or by the group -NR'R®,
15 wherein
R’ and R® have the abovementioned meanings,
R* and R’ represent hydrogen

or

R? and R* together form a radical of the formula ~(CH,),~,
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4 1,314, 118

4 . these racemates can be resolved into the optical antipodes
according to t S ... Whi are known per se; for exanple, by
fractional cr 2t alts with optically active

aci ds. The amine starting matengals of formula Il are bases
and can be converted into 5 acid addition salts with inorganic acids
such as hydrochloric acid, hydrobromc acid, 5 sul phuric acid and

phosphori c aci d5 and with organic acids such as acetic acid, tar-

taric acid, ndkeic rgpregents hydrogenand d, citric acid, oxalic acid and

t ol uenesul phoni ¢ aci d. The oxinmes of fornula V hereinbefore are
| i kewi se new with the exception of those in which Rl err] represents

a-hydrogen ato¥y t hepresédly [the 'copteAPOf the woRalent boed Wfthe-o-amino acid and the
: cyclopentane-f3-amino acid, -

and cyélopentane—B-amino acids of the general formuila (Ib)

in which
R' and R? represent hydrogen or
R! and R? together form a radical of the formula =CH,

R®  represents hydrogen, or represents straight-chain or branched alkyl having up to
10 8 carbon atoms or phenyl and

Y represents the content of the covalent bond of the o-amino acid and the
cyclopentane-3-amino acid.

Dipeptides which are more preferred comprise an ¢-amino acid of the general formula

(Ia) in which .

15 R®  represents straight-chain or branched alkyl having up to 6 carbon atoms, which
is optionally substituted by hydroxyl or phenyl, which in its turn can be
substituted by hydroxyl,

This Sheet Has Been Re[ilaced .
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10  stituted phenyl group. ot
40 ¢ The oxinmes of fornula V can be obtained, for exanple, by
heating a conppun ; .eneral formul a [err]..

(V1)

-15-

R* and R’ represent hydrogen

R® and R* together form a radical of the formula -(CH,);-,
R®  represents hydrogen and

5 X represents the content of the covalent bond of the o-amino acid and the
cyclopentane-B-amino acid

and a cyclopentane-B-amino acid of the general formula (Ib) in which
R! and R? represent hydrogen or
R! and R? together form a radical of the formula =CH,,

10 R®  represents hydrogen, or represents straight-chain or branched alkyl having up to
6 carbon atoms or phenyl and

Y represents the content of the covalent bond of the o-amino acid and the
cyclopentane-B-amino acid.

Particularly preferred dipeptides comprise an O-amino acid of the general formula (Ia)
15  in which
R®  represents methyl, or represents a. group of the formula -CH(CH,)CH,CH,

R and R® represent hydrogen or

R® and R* together form a radical of the formula (CH,),-,
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-V\,her.ei n Rerr] has the significance given earlier, 15 with, for
exanpl e, hydroxyl am ne hydrochl ori de and sodi um ethyl ate in ethanol.

15 The. unds. of formula VI are |ikewi se newwith the
exception of t = Rlerr] represents a hydrogen atom the
met hyl, ethyl or propyl group or an optionyg- ally substituted phenyl
gr oup. The conpounds of fornmula VI in which R err] represents a
substituent other than a 20 hydr ogen at om can be obtai ned, for
exanple, as follows starting from canphor: 20 Camphor is

reacted with aRfret atepresents hydrogerpanchd of t he general fornul a
R err]-MX '

(M a), Rlerr]-CH= CHCH err]-MX .
(Mb) - or X represents the content of the covaléhbbhd (ofl #r daMino acid and the

cyclopentane-B-amino acid,
and a cyclopentane-f-amino acid of the general formula (Ib) in which
5 R!and R? represent hydrogen or
R' and R? together form a radical of the formula =CH,
R®  represents hydrogen and

Y represents the content of the covalent bond of the o-amino acid and the
cyclopentane-B-amino acid.

10  The following dipeptides are especially preferred:

1,2-cis-2-(S)isoleucyl-amino-4-methylenecyclopentane-1-carboxylic acid and
1,2-cis-2~(S)-alanyl-amino-4-methylenecyclopentane-1-carboxylic acid.

The mixtures and dipeptides according to the invention can comprise essentially pure
stereoisomers or stereoisomer mixtures.

15  The o-amino acids, cyclopentane-B-amino acids and dipeptides described above can
- also be in the form of their salts. Salts with organic or inorganic bases or acids and
inner salts may be mentioned in general here. ?

The acids which can be added on include, preferably, hydrogen halide acids, such as,
for example, hydrochloric acid and hydrobromic acid, in particular hydrochloric acid,
20  and furthermore phosphoric acid, nitric acid, sulphuric acid, mono- and bifunctional
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{(Vlc) 25 , Wherein R err] represents the nethyl group, an
optionally substituted phenyl group 25 : or the benzyl group,
Rl err] represepLs : MeTctell]y containing froml to 4

carbon atons, R "'“ogen atom a |lower alkyl group .

cont ai ni ng from 1 to 5 carbon jgtonms, the phenyl group or a
phenyl - (1 ower al kyl) group containing 1 or 2 carbon atons in
the |ower alkyl group, Mrepresents the group- 30 ing MgX or
-sodi um potassiumor_lithiumand X represents a hal ogen at om 30

and the react i 68opxieasidsiand hydroxycarboxyliviacids, mcbbss Jorsexampli, acetici dcid, maleic

oy o pr eaent Pk malonie A, SRS e, WGl SReiE et fitackt i facincid

converted i nt ocittieacids satispliniadidgsoebio aaﬂlaihdﬂmtiiﬁadt}; and sulyhom&%ﬁik' Stich s fora
cyano conpound ter reactiqn: Org. Reactions 35 325
(1969)]. This é@@&m@m@p@%@mhwmwmm@mmmm

correspondgng am ne in a manner known per se; for exanple,
by heating wt an aC| d or base, prefer- ably with an acid and
expediently at the reflux tenperature of the hydrolysis m xture.

The foregoin m he,can th be dehydr.ogenated to the correspondin
i m ne: gorng f’ﬁymgloglcally acoeptag ¢ salts can gm etal or ammonium salts of thg compou%ds

according to the invention which have a free carboxyl group. Particularly preferred

* salts are, for example, sodium, potassium, magnesium or calcium salts, and also

ammonium salts, which are derived from ammonia or organic amines, such as, for

10  example, ethylamine, di- or triethylamine, di- or u'iethanolaminé, dicyclohexylamine,
dimethylaminoethanol, arginine, lysine, ethylenediamine or phenethylamine,

The mixtures and dipeptides according to the invention can exist in stereoisomeric
forms, for example either behave as mirror images (enantiomers) or do not behave as
mirror images (diastereoisomers), or can be in the form of a diastereoisomer mixture
15 or pure cis or trans isomers. The invention relates-both to the antipodes, racemic forms
and diastereomer mixtures and to the pure isomers. The racemic forms, like the
diastereomers, can be separated into the stereoisomerically uniform constituents in a
known manner. Separation into the stereoisomerically uniform compounds is carried
out, for example, by means of diastereomeric esters and amides or on optically active
20  phases. Crystallization of diastereomeric salts is also possible.

In the context of the invention, the amino acid radicals defined by the radical (RSR*-N-
CHR3-CO-) are in the L form.

The present invention also relates to a process for the preparation of the diﬁeptid&e
according to the invention.

25  These can be prepared by a process in which compounds of the general formula (II)

is Sheet Has Been Replaced -
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-for exanple, by reaction with tert butyl hypochlorite in an inert organic
sol vent such 40 ~as ether to give the corresponding-N-chloro compound
and treat ment : i norganic or organic base such

as, for exanp The resulting imne is

subsequently hydr ol ysed to a corrpound of ft8aula VI in a manner
known per se; for exanple, by treatnent with a dilute mneral acid.
5 1,314,118
-5 The corrpound1s of 2f ormula VI in which R err] represents the
met hyl or phenyl R R
a,
HN CO,H
in which

R! and R? have the abovementioned meanings,
are first converted, by reaction with protected amino acids of the general formula (1)

R3

> RY— 4/|\ _ (),

NR CO-R"

in which

R® and R* have the abovementioned meanings,
R  represents an amino-protective group
and

10 RY"  represents an activating protective group which is customary.in peptide
chemistry, preferably the hydroxysuccinimide ester radical, or .

\ / :

R'® and R" together represent the grouping L—-0
/
O
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gr ou'p can al so be obtained, for exanple, as follows starting, from canphor.
Canphor |s react ed with a Gignard conpound of the general forml a
Rerr]- . _

(vid) 5 I-9-Ajolﬂ=11é|7561i:—%ﬂﬁlé'@}'“]m:&%presents t he net hyl or phenyl group.
5 The reaction product is hydrol yseth.then dehydrated and the

dehydration product is subsequently treated with glacial acetic
acid in the presence of an acid such as, for exanpl e, sul phuric
acid, hydrochloric acid and the correspondln err] substituted iso-
bor nyI acet at e inte thécampeunds Tifithe general formul ﬂgﬂ/)/\nth al kali and the

4-R err]-isoborncol 10 obtained is oxidised to the 4-R [err] canphor.
10 Those amine starting nmaterials of formula Il in which
Rlerr]in the grouping of for- Ul

5 a‘ﬁa) represents a substituted
phenyl group can be prepared, for exanply¢/ by i ntroducing the
desired substituent into the unsg#bstit bhenyl ring a correspond-
ing acid am de in a nmanner known per Se€ hydrol ysi ng' tfie acid ani de

i ned. 4
obt ai ned R NR SO-HN coH

in which

R, R? R’ R* and R" have the abovementioned meanings,
5  in solvents and in the presence of a base,

and, finally, the amino-protective group (R') is split off,

if appropriate the stereoisomers are separated,

and in the case of the esters (R® # H in the formula (Ib)), the acids are reacted with the
corresponding alcohols by customary methods. '

10 If appropriate, the dipeptides are converted into the salts by. customary methods.

The process acdording to the invention can be illustrated by way of example by the
following equation:

heet Has Been Replaced

i




15 Thus, for exanple, a nitro group can be introduced by nitration w
Jitric acid. 15 The nitro group can be reduced in a manner
per se to the am no group and a
t he hydroxy dreoABIl 17%Fomiphedoukitrizen per se; for exanple, with
hydr obrom c aci d. The reacti Q of a compound of fornula I
with an amne of formula Il is 20 g diently effected in an organic
solvent which is inert under the reactlon condi - 20 tions; for
exanpl e an al cohol such as nethanol or ethanol, an aliphatic hydrocarbon,
hal ogenat ed al i phati c hydrocarbon (e.g. nethylene chloride), an aromatic
hydr ocar bon (e.g. benzene), nitrobenzene, di oxa
di et hyl f or mam de. The reaction can be
tenperature of from about roomtenpera- 25 tOre u
The reaction is prefergply carried out at aargg
ture, especially at ¢ 60[err] to 100[er

is expediently carri 5

in order to bind the/aete

I nert under H,Nt he re&a,Hon cond S ;,
tertiary organic amne (e.g. triethyl- am ne,

used in order to bind the acid WhICh may be releaf

ied
to ab
G88-aN

'e of forrmll)

or gani ¢ b‘ase Whl chis
for exanple, a

2p
r eact i on

NaHCO4 /Hy0O CH; O—-H—NH CO—N
dimethoxyethane O ‘ O
piperidine

A

HN" “CcO—NH

Amino-protective groups (R'®) in the context of the invention are the customary amino-
protective groups used in peptide chemistry.

These include, preferably: benzyloxycarbonyl, 3,4-dimethoxybenzyloxycarbonyl,
3,5-dimethoxybenzyloxycarbonyl, 2,4-dimethoxybenzyloxycarbonyl, 4-methoxybenzyl-
2-nitro-4,5-

dimethoxybenzyloxycarbonyl, methoxycarbonyl, ethoxycarbonyl, tert-butoxycarbonyl,

oxycarbonyl, 4-nitrobenzyloxycarbonyl, 2-nitrobenzyloxycarbonyl,

allyloxycarbonyl, vinyloxycarbonyl, 3,4,5-trimethoxybenzyloxycarbonyl, phthaloyl,
2,2,2-trich1oroethoxycarbonyl,2,2,2-trii:hfa‘o-tert-butoxycarbonyl,menthyloxycarbonyl,
(Fmoc),

2,2 2-trifluoroacetyl,

»
10 acetyl,

2,2.2-

4-nitrophenoxycarbonyl, fluorenyl-9-methoxycarbonyl formyl,

propionyl, pivaloyl, 2-chloroacetyl, 2-bromoacetyl,

trichloroacetyl, benzoyl, benzyl, 4-chlorobenzoyl, 4-bromobenzoyl, 4-nitrobenzoyl,
phthalimido, isovaleroyl or benzyloxymethylene, 4-nitrobenzyl, 2,4-dinitrobenzyl, 4-

nitrophenyl or 2-

th

known
met hoxy group can be converted into

a

t et rahydr of ur an,

at a
ou H0[err] C

pyridjine can al so be
30
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.Accor di ng to anot her enbodi nent of the process provided by the present
i, nven- . tion, the naphthoqui none derivatives of formula |-

her ei nbef ore qﬂeggzﬂrifﬁiﬂned E¥|. oxi di sing a conpound of formula IV
her ei nbef or e. = ' ing materials of forrmula IV are novel.
They can be prepared, for 35 exanpl e, -By -reduci ng a napht hoqui none
derivative of forrmula | hereinbefore. The 35 reduction is
preferably carried out catalytically; for exanple, using palladiumchar-
-coal, platinum Raney-nickel and the like as the catalyst. The
oxi dati on of anitrophssylsulphenyloThe Fmor\groumistparticularlyepremedi n a manner known
per se; for exanple, by passing air or oxygen through a solution of a
conmpound 40 of formula IV or by shaking a solution of a conpound of-

formula IV wi t$uittible/activating cdBoxyl radlcalsf(Rb‘Dwiih ad@mm dar&ﬂhﬁﬁﬂﬁs,

W th |ron(||| salts, The conver5| napht ho
derivative of epranple; NiN-digthvdr, NlN‘éBﬂK’fOP}" or N @h@qﬁ%geé ngﬁ:thr@or
a hal ogen ato -
derivative of %ﬁfhﬁ%&gﬂw@?@—% epr ese ’in?s Aﬁdﬁc%@l{oﬁﬁg ogtlg cyclohwq{l'r@
?X pedi ent : y 4;5moh holﬁ&ﬁﬂb@g&ﬂnm%exhghbq&blm&ulptmn&wdraﬁbmﬂ od:mpoundmsu&;
or exanple, lit e or ssing ¢ e gas
t hrough a sol u@§ BW@I ofF il ér@ma@\mm&pm ﬁB&hﬁ? a—q%yl -phienyl-1,2-
oxazoliom 3-sulphate or 2-tert-butyl-5-methylisoxazolium perchlorate, or acylamino -
compounds, such as 2-ethoxy-1-ethoxycarbonyl-1,2-dihydroquinoline or
propanephosphonic anhydride, or isobutyl chloroformate, or benzotriazolyloxy-
10 ﬁ'is(dimeﬂlylamino)phosphorﬁum hexafluorophosphate, 1-hydroxybenzotriazole or
hydroxysuccinimide ester. The o-amino acid component can furthermore also be
employed in the form of a Leuch anhydride (R'® and R" in formula (IIT) together
| N/
represent the grouping /,C—O ).
o)

The hydroxysuccinimide ester is preferred

15  Suitable solvents are the customary organic solvents which do not change under the
reaction conditions. These include, preferably, ethers, such as diethyl ether, dioxane,
tetrahydrofuran, glycol dimethyl ether or dimethoxyethane, or hydrocarbons, such as
benzene, toluene, xylene, hexane or cyclohexane, or petroleum fractions or
dimethylformamide. It is also possible to use mixtures of the solvents mentioned.

20  Tetrahydrofuran, diethyl ether and .dimethoxyethane are preferred. It is furthermore
possible to employ water or mixtures of the abovementioned solvents with water.

Furthermore, for example, it is possible to employ alkali metal carbonates, for example
‘sodium or potassium carbonate or bicarbonate, or organic bases, such as trialkylamines,

for example triethylamine, -ethyldiisopropylamine, N-ethylmorpholine,

This Sheet Has Been Rei

[ IIII




- J
The heating is expediently effected at a tenperature of from about 50[err]C
to 150[err] 2, preferably at about 80-120[err]C
Dependi ng on t ke ' mterial of formula Il used, the

napht hoqui none*S&> RSB OIS o i a | can be obtained in two

di astereoneric fornms and in the form 50 -22. of racemates or in
optically active form When racem c amne starting materials
of formula Ill are used, there are obt ai ned racem ¢ napht hoqui none
derivatives of fornmula I. When the individual Optl- cal anti podes
of formula I Nemethydpigeridine or Namethylmerpheline: Nemetylnaerphelinerig pogfemredil 55
anti podes of formula |I. When the endo or the exo formof an am ne of
formula 111 55 is used, there is obtained the.endo or the exo

form of a naphtThecuixiliafies el basesd ireengloyed in an amoufit 619 mol to 3.0 mol preferablghe
napht hoqui none derlvatlves of forpula | possess nDeb|C|d | a

nd

bact eri ost at i ¢ 1.0 mol to 1.23mpl, \per ol @fﬁ@:mdﬁﬁ Q‘@&é‘s\@} bacteri a
such as, for exanple, Escherichia 60 coli, Shi gel | a sonnei and/ or
Shigella flexneri. 60

Thus, for examilhe reactivhsiate I genepalocabged) batinne terperitine emge $rone OPC todOORCe

has, in nouse, err], of over 00 ng/ kg p.o. and a CD[err] of 4 ng/kg
p. 0. agai nst eraﬁ at 0°C to 0°C,un86rn pressure.

The reactions can be carried out either under normal pressure or under increased or
reduced pressure (for example 0.5 to 5 bar), preferably under normal pressure.

The amino-protective group is in general split off in a manner known per se under acid

~ or basic conditions, or by reduction by catalytic hydrogenation, for example with Pd/C

10 in organic solvents, such as ethers, for example tetrahydrofuran or dioxane, or alcohols,
for example methanol, ethanol or isopropanol.

The hydrogenation is in general carried out in a temperature range from 0°C to 80°C,
preferably from 0°C to 40°C.

The hydrogenation is in general carried out under an increased pressure of 2 bar to
15 8 bar, preferably 3 to 5 bar.

Bases such as, for example, piperidine, morpholine, dicylohexylamine, p-dimethyl-
aminopyridine, diisopropylethylamine or piperazine, are suitable for splitting off the
amino-protective group (R'® = Fmoc). Piperidine is preferred.

The auxiliaries and bases are employed in an amount of 1.0 mol to 3.0 mol, préferably
20 1.0 mol to 1.2 mol, per mol of the compounds of the general formula (IV).

The reactions are carried out in a temperature range from 0°C to 100°C, preferably at
0°C to 30°C, and under normal pressure.

his Sheet Has Been Replaced

i




Esch-eri chia coli, of ‘8 ng/kg p.o. against Shigella flexneri and of 7 ng/kg

R. 0. ‘agai nst

(-)-2-[(1R)-2-pxoc &

LD ,, of over
Shigella 5
5

(+)-2-[(IR)-2-

Shi gel I'a_sonnei . “I'n the notge,
‘ .‘-_ 3-c6hl oro- 1, 4- napht hoqui none has . an

Re-PEN LOMMIUES c err] of ca 50 nmg/ kg p.o. agai nst
sonnei and Shl gella flexneraz .
In the nouse,

endo- bor nyl am no] - 3- br ono- 1, 4- napht hoqui none has

The reactions can be carried out either under normal pressure or under increased or
reduced pressure (for exbmple 0.5 to 5 bar), preferably under normal pressure.

The compounds of the general formula (II) are known.

The compounds of the general formula (III) are known in some cases or can be
prepared by customary methods.

- The above preparation processes are mentioned only for illustration. The preparation of

10

15

20

the compounds of the general formulae (Ia) and (Tb) according to the invention in
which X and Y together represent a covalent bond is not limited to these processes,

and any modification of these processes can be used for the preparation in the same
manner. ' '

The starting point of the present invention was the clarification of the following
mechanism:

The cyclopentane-B-amino acids of the general formula (I} described are accumulated
by various yeast species by amino acid transporters. Transport of the B-amino acids can
be inhibited by aliphatic amino acids, in particular. L-isoleucine, L-leucine, L-alanine,
L-methionine and L ~valine. 3-Amino acids inhibit protein biosynthesis. This inhibition
can be antagonized by one of the aliphatic amino acids, in particular by L-isoleucine
or L-alanine. Simultaneous administration of B-amino acid and the antagonizing
naturally occurring amino acid as a mixture and/or covalently linked as a dipeptide
leads to a reduction in the side effects which occur in warm-blooded animals, with the
antimycotic action being simultaneously maintained in vivo.

The compounds or mixtures according to the invention therefore display an
unforeseeable, valuable pharmacological action spectrum.

The compounds or mixtures of the general formulae (fa) and (Ib) according to the
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.an LD[err] of over 5000 ng/kg p.o. and a CD{err] of ca 50 ny/kg p.o.
.agai nst Shigella sonnei and Escherichia coli. The
CD[err] values nentioned herei nbefore were obtained in accordance with the

10 f ol | ovikenA 3iet T3Horeign countries G oups each consisting of 5 mce are
deworned for 4 days. At the sane tine, they are placed on a
carbohydrate-rich diet (popcorn). On t he~3fh day, no nouri sh- ment
is adm nistered. Fromthe 6th day until the end of the experinent they
receive drinking water which contains 4 g of di hydrostreptonycin,

100 ng of eryj Iﬁﬂ%ci : : 4 Ly R0 paokt ; stat ddiahr lotdn€-
On the 6th dal;loé ey gg%ilﬁelge%%gvéﬁhﬁtg%gorn. lﬁ% &tgﬁm%mmtl?h%ﬁ%th dzy;/), ngnce
nMore Nno nour i sxtimeyvotic,Sactions ini siver Ad.the iskmeitine:, becausé ef Sheir thawer toxicity, thep

nouri shnment i s admnistered and the mce are infected.orally with 100.
mllion ﬁa"esi‘ AsPeh ﬁ‘llﬁriah‘?ify'e’i.myhpﬁ‘fﬁ/ﬁ Qa%ﬁﬂt‘w&% AFHE ?%egf‘g?laﬁa"bsér s
of shigella sgggal R BXRGEIopRyteE AR R o ctumOabis, ket he
9t h day, the %&g@koygg%ef,v%xc%ggggi?nlaélgtgﬂ Hﬁ%ﬂ[olpﬁitfﬁe end of&bthe exlps’e;'E% ment
and the d8ri vyedsyefungi, bechess eCardideacibicirs; cCandidaoiglabnga @@l Epidermophytont

time 24 hours_after the ,oral infection. In the.case of Shigella sonnei and

Escheri chi a chF9°SWHea%P$4}’éﬁtiW?§% sﬂ‘g‘ %gﬁgggﬁllgsm tin t@gﬁl@’st fui;}ggatgﬁd

in the case Ofjsting of these microorganisms in no way represents a limitation of the germs which
can be combated, but is only of illustrative character. They are therefore suitable for

treatment of dermatomycoses and systemic mycoses.
10  Testing of in-vivo activity

Systemic mouse candidiasis was used as the test model for antimycotic in vivo actions:
Male CFW, mice weighing 20 g were infected by injection of 3 x 10° CFU of C.

albicans per animal into the tail vein.

Untreated control animals all died from generalized candidiasis with granuloma
15 formation in the kidneys within one week post infectionem (p.i.). To test the activity,
the preparations, dissolved in a 0.2% strength aqueous glucose agar solution, were

administered orally by a stomach tube to the infected animals twice daily.

The daily doses were 2 x 25 mg/kg and 2 x 50 mg/kg of body weight (BW), and the
duration of treatment was 5 days.

20  The survival rates of the treated animals were recorded daily up to the 10th day p.i. At

this point in time, no animals among the untreated control animals survived.

For the preparations, in each case 10 animals were employed per dose and control

group.

The results are shown in Table A.
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.Shi gjella flexneri 5 times at 24-hour intervals. The mice infected with

Shigella flexneri are killed one day and the animals infected with
Shigella sonnei or Escherichia coli 25 three days after the | ast
treatnent.  LeA 31 175-Foreign countries 25

A piece of large intestine together with the contents (ca 200 ng) is

| sol ated and honogeni sed. 6 différent dilutions thereof (1/10, 000;
1/ 50, 000; 1/100, 000; 1/500, 000; 1/ 1, 000, 000; 1/2,000,000) are
prepar ed. A drop fromeach dilution is streaked on an agar
plate. After ipgidhgtion for 48 3 30 hours, the nunber of colonies is
counted and with the correspondl ng di I ut | ons there IS cal cuI at ed

t he germ cou
of the indivi
unt r eat ed

i n each nouse

per ram o

@é?m _rlﬂﬁ’count_sD?sér 5 mce
mce t here[n{g-;ké:’ag glra(lgﬂi][e

The results ated in CDerr]| val ue
%one erivatr Jes provided by[this 1rnventron §ﬁn be UsSed a

cament §;. for exanple, |[in the form of r maceut i cal

VIIIL,II cortat—tihem I—ad-m—x-t—m—e—w—t—
2carrier. Thiq 2Z%n be an orgampe or- 61100rgan| c indrt

al _which is sifitable for entéral or parentefal applicatiof
2 50 p.o. 10/10 |

| M@lﬂ’éﬁa‘b@k age b'embp& @ﬁ nts o

{ the percentagp sﬂ@fvmgﬁggﬁis

preparations
phar maceuti ca
carrier mater

5

Alternatively, the in-vivo activity can also be tested on Wistar rats. These would

require lower daily doses, based on mg/kg of BW, in order to achieve a comparable

effect of treatment. In this case, the test is carried out as follows:

Specifically pathogen-free male Wistar rats eight weeks old and weighing 200 g are
10 infected with 5 x 10° CFU of Candida albicans in 0.5 ml of PBS via the lateral tail

vein. This leads to 100% mortality within eight days. The animals already show

haemorrhages in the medial angle of the eye one day after infection; in addition to the

kidneys, other organ systems such as the brain, heart, liver, spleen, retina and lung are

affected. The substance is administered twice daily for 5 days perorally in 1 ml of
15 glucose (5%)-agar (0.2%) solution in each case, starting on the day of infection.

The better tolerability of the dipeptides or mixtures according to the invention was

tested in the following manner:

Wistar rats were fed daily with the corresponding substances and the weight pattern
was recorded. Either the B-amino acid_by itself or an equimolar amount of the
20 corresponding mixture or dipeptide with an o-amino acid was administered. A%ter a
treatment period of 5 days, the body weight of the rats had remained the same or
increased slightly in cases where the dipeptides or mixtures according to the invention

were administered, while it had decreased by about 5 to 10% in cases of treatment with

the B-amino acid.
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such as, for exanple, water, gelatin, |actose, starches, magnesium
stearate, talc, veget- 40 able oils, gum arabic, poI yal kyl ene gl ycol s
or petroleum A he. phar rrac utlcal 40 preparations can be .
made up i n sol ™ i pret s, dragees, suppositories or
capsules) or in i qU| d form (e g. as sol utisgns, suspensions or enul sions).

They nmay be sterilized and/or may contain additives such as
preserving, stabilising, wetting or enul sifying agents, salts for
varying the osnotic pressure or buffers. 45 The napht hoqui none

derivatives pr@he cwesehy invention alsertelates tor megicathents ompaisingnthe migures and/or

or al adm ni st - ipepdes sobStaEly e rREsion i o oo pRE, 1 PhRTECeiLY Brapients

capsul es. Part pAd hatilidridd' fof 8shbAlind’ diséasédl 8f Particular mycosefli ch can contain
about 100 ngy, 200 ng or 250 ng of "napht hoqui none der| vative. Dal I y

doses up to about 1000 ng, corresponding to about 14 ng/kg/day, can be

adm ni stered i |

Fhat 't he. doses 1 Siproirbie, e ainik Gyl or coRBPRAs gl bt @Zw%%&éﬁ%%ﬁ
exanpl e ang cafor®in/ahi¢ SEmBRCEHN the ABoveentioned excxﬂléiﬁs severity of the case to
be treated and the judgenment of the treating physician. The

foI | owi ng Exanples illustrate the process provided by the invention
Preferred pharmaceutical formulations which may be mentioned are tablets, coated

tablets, capsules, pills, granules, suppositories, solutions, suspensions and emulsions,
pastes, ointments, gels, creams, lotions, powders and sprays.

The therapeutically active compounds or mixtures should preferably be present in the
10 abovementioned pharmaceutical formulations in a concentration of about 0.1 to 99.5,
preferably about 0.5 to 95% by weight of the total mixture,

In addition to the compounds according to the invention, the abovementioned
pharmaceutical formulations can also comprise other pharmaceutical active compounds.

~ The active compounds or the medicaments can be administered orally and parenterally.

15  In general, it has proved advantageous both in human and in veterinary medicine to
administer the active compound or compounds according to the invention in total
amounts of about 0.5 to about 500, preferably 5 to 100 mg/kg of body weight every 24
hours, if appropriate in the form of several individual doses, in order to achieve the
desired results. An individual dose preferably comprises the active compound or

20  compounds according to the invention in amounts of about 1 to about 80, in particular
3 to 30 mg/kg of body weight. _ }

The medicaments according to the invention are usually combination preparations for
simultaneous, separate or staggered use in combating diseases.
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Example 1 55 33.7 g of rac.-2-endo-bornanam ne di ssol ved in 50
m of* absol ute al cohol are 55 added -dropwi se wWth stirring at
room t enper at 1S| of . 22.7 g of 2, 3-

di chl oro-1, 4- = ° of absolute al cohol. After the
addition, the reaction mxture is2yailed at reflux for 4 hours,
there resulting a dark-red sol ution. The reaction mxture is then
evapor at ed under reduced pressure, the residue taken up 60 in 300 m

of chl oroform t he chl orof orm solutjion successively shaken out W|th 100
60 Combination preparations ifor simwiltaneous oiseriare proguets Hig

R Fr e v e Ay
treated with agpdiktvee. cTheodhclads] @yapatiailag. tabletsr codtsd t @bletss acapsules, pills,
suppositories and ampoules. The use of such mixtures as a solution, suspension or
5  emulsion is also conceivable. The individual components of the mixtures according to
the invention include, on the one hand, the c-amino acids and/or derivatives thereof,
called the O-amino acid component below, and, on the other hand, the cyclopentane-[3-

amino acids and/or derivatives thereof, called the B-amino acid component below.

Combination preparations for separate use are products in which the individual

10 components of the mixtures according to the invention are prcseht spatially separated
from one another. Tablets, coated tablets, capsules, pills and suppositories, which meet
this requirement, are particularly suitable for this.

Combination preparations for staggered use are also conceivable. These allow
administration of the individual components of the mixtures according to the invention

15 1in a sequence spaced with respect to time. In the case of staggered use of such
combination preparations, it is conceivable to administer the c-amino acid component
in a particular manner in relation to administration of the 3-amino acid component. The
o-amino acid component can be administered in the same administration form as the
B-amino acid component or in another customary administration form, for example the

20  P-amino acid component can be administered intravenously, while the o-amino acid
component can be administered perorally or intravenously.

In the case of staggered use, a procedure can also be followed in which only a part
dose of the o-amino acid component is administered in the abovementioned relation to
administration of the B-amino acid compenent with respect to time and the rethaining
25  amount of the total dose of the c-amino acid component is administered in one or more

part doses within a certain period of time after administration of the B-amino acid
component.

-

is Sheet Has Been Re laced

R



7 1,314,118

1 ! tion from n. hexane, there are obtalned 30.3 g of

rac. - 2- (2- endo; bqr pyl 0).=-3- chl or 0- 1, 4- napht hoqui none of neltlng
poi nt 110-111] * Exampl e 2
4.54 g of 2, 3- dlchloro 1, 4- naphthqu|none q&p.suspended in 30 m of

absolute 5 benzene and treated with 2.226 g of triethylamne. At room
tenperature, a solution 5 of 3.218 g of rac.-2-endo-bornanam ne in
10 m of absolute benzene is added drop- wise with stirring during

35 m nutes. Af Stating compoupd§or 2 hours, the dark-red col oured

suspension is filtered off frominsol ubI es, the filtrate evaporated, the
resi due di ssol ved in methylene chloride. The solution is washed -
with water, 1- hloric acid and 10 wat er, dried over sodium
sul phate, filtered and evaporated. The residue is treated in 10

hexane with active charcoal and the

rac. - 2-(2-endo BO{ Q%ias”ﬁWé’-%m&feﬁyﬁnéﬂﬂfmﬁycarbonyl) (S)-isoleucyl)-amino-4-
methylenecyclopentane-1-carboxylic acid

)
U

A solution of N-(9-fluorenylmethyloxycarbonyl)-(S)-isoleucine hydroxysuccinimide
ester (89.2 g, 0.198 mol) in 600 m! of dimethoxyethane is added dropwise to a solution
of (-)-1,2-cis-2-amino4-methylenecyclopentane- 1-carboxylic acid (35.1 g, 0.198 mol)
and sodium bicarbonate (33.36 g, 0.397 mol) in 480 ml of water at room temperature.

10 The mixture is stimed ovemight at room temperature. The reaction batch is then
acidified to pH 2 with dilute hydrochloric acid and extracted several times with diethyl
ether. The combined organic phases are dried over sodium sulphate and concentrated
in vacuo. The product is crystallized on diethyl ether/petroleum ether.
Yield: 70 g (74% of theory)

15  Melting point: 207°C -
[0]2° = -24.1 (c=1.15 in chloroform) 5
'H-NMR (250 MHz, CDC,): & = 0.88 (cm, 6H); 0.98 - 1.15, 1.40 - 1.51, 1.52 - 1.80
(3m, 3H); 2.40 - 2.84 (m, 4H); 3.12 (cm, 1H); 4.10 - 4.48 (m, 4H); 4.61 (cm, 1H);
490 (cm, 2H); 5.84 (d, 1H); 7.20 - 7.80 (3m, 9H).

20 CyuHyuN,O, (476.6)
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.thoqui none crystallised. 2.9 g of red crystals of nelting point
109[err]-110[err] C are obt ai ned.

Exanple 3 15 I n an anal ogous manner to that described in Exanple 1
or Exanple 2,Ld Ae31 175-FEbreigh countriesf ol | owi ng napht hoqui none derivatives are
manuf act ur ed: from 2, 3-dichl orggl 4- napht hoqui none and

(+)- (I R) - 2-endo- bor nanam ne, (+) 2- " [(IR)-2-endo- bor nyl am no]
-3-chloro- 1, 4-napht hoqui none. Melting point 113[err]-115[err]C
.(from hexane). 20 [[err]][err] =+120 (c=0.01 in al cohol).

20 3-di chl oro-1, 4- napht hoqui none and
(-)-(IR)-Z-ei‘:'l-E le2ﬂam’ne, (-)-2- [ (I R)-2-exo-bornyl am no]
- 3-chl oro- 1, 4- napht hoqui none. Mel ti ng point 97[err]-98[err]C(from

hexane) . 1,2-cis-[2[-8{1-r(]9] ILl%roI' n}]r%lzsh;lo;cgcaor onyl) k le%ln)yl)amino-mmethylen-e—

cyclopentane-1-carboxylic acid

Q. O\H/NH/'\L( | :
O o

5  The title compound is prepared analogously to the instructions for Example I from
(-)-1,2-cis-2-amino-4-methylenecyclopentane-1-carboxylic acid (2.27 g, 16.1 mmol),N-
(9-fluorenylmethyloxycarbonyl)-(S)-alanine  hydroxysuccinimide ester (7.0 g,
17.2 mmol) and sodium bicarbonate (1.49 g, 17.7 mmol). The crude product is purified
by column chromatography (toluene/ethanol, 9:1).

10  Yield: 5.7 g (81% of theory)
H-NMR (500 MHz, CD,0D): 8 = 1.30 (d, 3H), 2.43 - 2.79 (m, 4H), 3.10 (cm, 1H),
4.12, 421, 434, 4.50 (4 cm, SH), 4.91 (br. s., 2H), 7.30, 7.39 , 7.66, 7.79 (4 cm, 8H).
C,sHyN, O, (434.5)

Pregara.tion examples
15 Example 1 -

(+)-1,2-cis-2~(S)-Isoleucyl-amino-4-methylenecyclopentane-1-carboxylic acid

-

Sheet Has Been Replaced

T



25 ° from 2, 3-dibrono-1, 4- napht hoqui none and
(+)- (1R - 2-endo- bor nanam ne, (+)-2- 25 -
[ (1R) - 2- endo- bornyl ami no ] -3-bronp-1, 4- napht hoqui none. Mel ti ng
poi nt 102[ errie 3] ar7siforéibi aoudtdesnne/ pet r ol eum et her).
[[err]][err]= + 104[err] (c=0.1 in al cohol

from
2, 3-di brono- 1, 4- napht hoqui none and rac. -2-:@1110 bor nanam ne, rac.-2-(2-endo-
30 bor nyl am no) - 3- br ono- 1, 4- napht hoqui none. Melting point 82--84[err]C
(from hexane/ 30 petrol eum et her). from

1, 4- napht hoqui none and rac. - 2- endo- bor nanam ne,

rac. - 2- (2- endo- bor nyl am no) - 1, 4- napht hoqui none. Melting poi nt

181[err]-182[err] C (from chl or of or gpHpet rol cum et her) . from

2, 3-di chl oro-1, 4- napht hoqw one a - 2- endo- nor bor nanani ne,

rac. - 2- chI oro- 35 <endo- hor bohryl am no) - 1, 4- napht hoqui none. Mel ting
CO.SA” or of orm petrol eum et her).

A solution of the compound from Example 1 (24.0 g, 0.050 mol) in-piperidine (200 ml)
is stirred at room temperature for 1 hour. When the reaction has ended, the piperidine
is distilled off in vacuo. The residue is taken up in water. After extraction with diethyl
5 ether several times, the aqueous phase is concentrated in vacuo, with the addition of

toluene. The product is crystallized from isopropanol/diethyl ether.
Yield: 8.5 g (67% of theory)
Melting point: 198°C
[a]3° = +23.9 (c=1.08 in water) .

10 'H-NMR (250 Mlz, D,0): § = 0.70 - 0.88 (m, 6H); 0.91 - 1.18, 1.19 - 1.43, 1.53 -
'1.72 (3m, 3H); 2.23 - 2.67 (m, 4H); 2.88 (cm, 1H); 3.28 (d, 1H); 4.30 (cm, 1H); 4.85
(cm, 2H).
CsH,N,0, (254.3)

Example 2

15 (+)-1,2-cis-2-(S)-Alanyl-amino-4-methylenecyclopentane- 1-carboxylic acid

CH,
NH COH

HzN This Sheet Has Been Reﬂlaced'

’ AW




from 2, 3-dichloro-1, 4- napht hoqui none and rac. - 2- exo- nor bor nanam ne,

kac. -2-chl oro- 3-(2- exo-norbornyl am no) - 1, 4- napht hoqw none.
Mel ti ng point . (from chl or of or m petrol eum

et her). 40 LB LA LILBLUIGHAMNEHER 1, 4- napht hoqui none and

rac. - 2- exo- bornanam ne, rac.-2- (2-exo- 4Q31-

bor nyl am no) - 3-chl oro- 1, 4- napht hoqui none. Melting point 89[err]-91[err]C
(from hexane) . from 1, 4- napht hoqui none and

rac. - 2- exo- bornanam ne, rac. - 2-(2-exo-bornyl am no)-1, 4-

napht hoqui none Thisttitle ngnpmmdtlsmepwed ndl6gdusty toCthef instructions lof | Example 1 from
chl ori de/ petroleum 45 r.om

2, 3 br ofo- 1. ﬁmm okt o o 118 rodist 56 Pifieh by ol chromesoessgy
45. Sikich O)ge 4-chispidle/idhinopne lafhd N@ryRtil
85[err]-87] err]%?:&(/f rom hexgng?‘emwé‘e petrol eum e% rlljc\a/‘re) fided ﬁ?lgm
2, 3- di met hoxy - methanelfisoprapanoleetonsid r ac. - 2- endo- bor nanani ne,

rac. - 2-(2- ghdo~reld. 0.7 g (25% of theory)
Melting point: 218°C |
[0J2° = +5.4 (c = 0.64 in methanol)
'HNMR (500 MHz, D,0): 5= 149 (d, 3H), 245 (cm, 1H), 2.55 - 2.75 (m, 3H), 3.04
(cm, 1H), 4.01 (g, 1), 4.49 (cm, 1H), 5.00 (br, d, 2H)
10 CHMNO, (212.3)

Example 3

(1R,2S)-2-Amino-4-methylenecyclopentane-1-carboxylic acid x (S)-isoleucine

e X

(-)-(1R,28)-2-amino-4-methylenecyclopentane-1-carboxylic acid (25.0 g, 177 mmol)
15  and (S)isoleucine (23.2 g, 177 mmol) are dissolved in water (250 ml) and ethanol

(100 ml) at the boiling point. The solution is allowed to cool to room temperature and
the solvents are distilled off in vacuo at 60°C.

Yield: 48.2 g (100% of theory)
Melting point: 230°C (decomposition)__

20 'H-NMR (D,0): §=0.95 (t, 3D, 1.00 (d, 3H), 1.18 - 1.35, 1.40 - 1.56 (2m, 2E), 1.99
(cm, 1H), 2.52 - 2.67, 2.73 - 2.88 (2m, 4H); 3.09 (cm, 1H), 3.69 (d, 1H), 3.88 (cm,
1H), 5.09 (cm, 2H).

C,H,N,0, (272.3)

[
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bor nyl am no) - 3- net hoxy- 1, 4- napht hoqui none. _ 50 from ,
2, 3-di met hoxy- 1, 4- napht hoqui none and rac. - 2- cxo- bornanam ne, rac. -2-(2-exo-

50 bir nxlﬁﬁﬁ%- 3—E net | rﬁox¥- 1 , 4- napht hoqui none. . 8
1,314,118 ~ : 8

Exanpl e 4 192. 6 ng of 3-chl oro3d. 4- napht hoqui none are
dissolved in 25 m of absolute

Example 4

(--(1R,2S)-2-Amino-4-methylenecyclopentane-1-carboxylic acid (14.1 g, 100 mmol)
and (S)-isoleucine (26.2 g, 200 mmol) are finely powdered and then mixed in
pulverulent form.

5  Example 5
A mixture of (-)-(1R,2S)-2-amino-4-methylenecyclopentane-1-carboxylic acid (14.1 g,

100 mmol) and (S)-isoleucine (65.5 g 500 'mr_nol) is prepared analogously to the
mstructions of Example 4.
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di oxan and treated dropwi se at roomtenperature with stirring with 153.3 ng
ef rat. - 2- endo bor nanam ne di ssolved in 5 m—OJF—a-bsoi—u‘t-e—dmxan—
The darkredr . LT ture is boiled at ref q
The sol vent is tHerearter evaporated ina 5 e" e ac
taken up in 30 m of chI oroform washed wi-t33 10 m of vva l

of 1-N hydrochloric acid and water, dried over sodium su

and evapor at ed. The resi due (321 ngy) is resolved on 10 g of S|I|ca
gel (0.2-0.5 @B . usi ng net hyl ene chloride as eluting agent.
fractions each g 2-3 m of 10 el uate are coll ected. Fractlons
4-7 contain the desired product. These fractions 10 are further
washed in methyl ene chloride mnth wat er, then dried over sodi um sul phate;,
filtered and edapor ixtlre Tomprisia tmneorsnorey)saminblwﬂiﬂ dnd/omderivgtivep yheredfrard
30.4 ng of rac.-2-(2-e do bor Ian1no) -chloyq-1, 4- oqui none
are obt ai ned. Nb|tlﬁBcﬁBPN§e qqpmumgq% f%nwﬂl %%gaﬁh

Exanpl e 5 11.13

g of 2-chl oro- 3-net hoxy-1, 4- napht hoqui none are suspended in 100 m of
absol ut e net haol aMixtumetaboordmgrtoﬁl@ml 2harectetifad inrthattit dondprigesicsamihaor dcids

20 mnutes with

5 of the general formula (fa)
R3
L (),
RR'N” ~COX
in which

R® represents cycloalkyl having 3 to 8 carbon atoms, or represents aryl having
6 to 10 carbon atoms or hydrogen, or represents straight-chain or branched
10 alkyl having up to 8 carbon atoms,

where the alkyl is optionally substituted by cyano, methylthio, hydroxyl,
mercapto, guanidyl or by a group of the formula -NR'R® or R-OC-,

wherein

R’ and R® independently of one another denote hydrogen, straight-chain or
15 branched alkyl having up to 8 carbon atoms or phenyl,

and
3

R’ denotes hydroxyl, benzyloxy, alkoxy having up to 6 carbon atoms or
the abovementioned group -NR'R?,

or the alkyl is optionally substituted by cycloalky! having 3 to 8 carbon

AR




-8.9'g of rac.-2-endo-bornanam ne dissolved in 20 mMl of ab -
After boil - ing at reflux for 30 mnutes, the deep-red reaction

m xture i S CORGek adnder .. reduced pressure, the M as Been Replaced
di ssol ved in &bt IERSOIMS s haken out with 100 20 I mm “
1-N hydrochl oric acid and washed neutral wB4k water. The drg

dried over sodium sul phate, filtered and evaporated. The substance is
recrystallised fromn. hexane. There are obtai ned 15.05 g of

rac. -2-(2-endo- bornyl am no) - 3-chl or o- , 1, 4- napht hoquj hpne of nelting
point 110-111[err]C. &tems or by aryl having 6 to 10 carbon atoms,qwhlcﬁ in 1%3]&”})'1% 6

25 1. 35 go@bid Rl b RN Hal 48 bp't) 8 KBriith s
absol ute al cohol are gsu%u gﬁﬁ%&%\% e W th sti ?ﬁ]ggéﬁp 20[err]C -
during 5 nminutes to a eugptesiroup RR® g of

2- acet oxy--3-chl oro-1, 4- napht hoqui none in 20 m of absolute al cohol. The.

reaction m xture is boiled at reflux for 20 m nutes. After
evaporation of the al cgl F:inc solu- 30 tion, the residue is
chromat ogr aphed on 20 g of silica gel (0.2-0.5 nm with nethy- 30

| ene chloride as eluting agent. In so doing, 12 fractions each conprising 5

ac - 3- (2-8ndo- bor ny! i A6 KA gy B boverniaitioned meaning
R* and R’ represent hydrogen
or
R? and R* together form a radical of the formula (CH,)-,
R’ represents hydrogen and

10 X represents hydroxyl, aryloxy having 6 to 10 carbon atoms, alkoxy having
up to 6 carbon atoms or the group -NR'R®,

wherein
R’ and R® have the abovementioned meanings.

3. Mixture according to Claim 1 or 2, characterized in that it bomprises

15 cyclopentane-B-amino acids of the general formula (Ib)
R1 R2 - N
ﬁ (b),
YHN COR’
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1, 4- napht hoqui none which nelts at 109[err]-111[err]C after cryst al lisation
fromi sopropyl ether. 35 )

Exanmple 7 i . 35 - 2086

ng of 2-chlor o-@rﬁﬂ%@@%qui none are suspended i

absol ute al cohol and, with stirring at roooggenperature, t-'r[ﬂ15§h Ha Bren a"éf’ .
nmg of rac.- 2- endo- bor nanam ne dissolved in 3 m of° MHI , :
al cohol . After stirring at roomtem perature for 60 !

dark-red solution is evaporated in a vacuum the residue 40 treated

wi th isopropyl etherinavhichhe i nsol uble part filtered off. After evaporating
off 40 the nother |iquor, the residue (90.6 ng) is chromatographed
on 3 g of silica gel (0.2-0.5 mMmm wth nethylene chloride as

eluting agent. 15 fbeﬁﬁdDRgr@?@Bn&W' | 619 1 mM are collected.

Fractions 5-12 give 55.0 ng of rac.-2-{2-endo-bornyl am no) - 3-
chl or o- 1, 4- napht hoqui none of nelting point 109[err]-110[err]C after

crystallisation from,é .
o "R 8nd R? togSHeP #3181 a radical of the formula <CHa

R® represents hydrogen, or represents straight-chain or branched alkyl having
5 _ up to 8 carbon atoms or phenyl and

Y represents hydrogen, straight-chain or branched alkyl having up to 8 carbon
atoms or aryl.

4. Mixture aéoording to Claim 1, comprising 0-amino acids according to Claim 2
and cyclopentane-f-amino acids according to Claim 3.

10 5. Dipeptide comprising an O-amino acid or a derivative thereof and a
cyclopentane-B-amino acid or a derivative thereof.

6. Dipeptide according to Claim 5, comprising an O-amino acid of the general
formula (Ia) according to Claim 2 wherein X in the formula (Ia) represents the

content of the covalent bond of the o-amino acid and the cyclopentane-3-amino
15 acid.

7. Dipeptide according to Claim 5 or 6, comprising a cyclopentane-B-amino acid
of the general formula (Ib) according to Claim 3 wherein Y in formula (Ib)
represents the content of the covalent bond of the o-amino acid and the
cyclopentane-f3-amino acid. : ' }

20 8. Process for the preparation of dipeptides according to one of Claims 5 to 7,
characterized in that compounds of the general formula (IT)

A



.388. 3 ng of rac.-2-(2-endo-bornyl am no) - 3-brono-1, 4- naphthoquinone
.(manuf ac- tured in accordance with Exanple 3) are heated toO
100[err]C with 848.°0

of . lithium chloride in:
di met hyl f or makiecd 31 aFsForeign LOURlEISS t he ni xture is con~" ,ﬁ%&Qﬁ n 2 “?o
dryness, the residue taken up in ether andsghe solutlon
50 dried over sodium sul phate, filtered and evapo
met hyl ene chl ori de sol uti on, the residue is flltered over 6 g of

silica gel (0.2-0.5 nm. The product obtained after evaporating off
the eluate is crystallized Rlomg3opropyl ether. There are obtai ned 280

nmg of rac.-2-(2-endo-bornyl am\p0) - 3-chl oro-1, 4- napht hoqui none. Ml ting
point 1100 55 111 err] :
55 a@kanple 9 A) The
preparation of the startin er : 3.43 g of

rac. - 2- (2- endo- bor nyl am - 3- chloﬁﬂpﬁﬂ4-naphthqu|none are dissolved

in 100 mM of absolute al cohol and hydrogenated at roomtenperature in the

presence 60 of , SOOcHg of pal |l adiunficharcoal (5% . After the uptake of
hydr ogen, the hydrot _

R! and R? have the abovementioned meanings,

are first converted, by reaction with protected amino acids of the general

5 formula (1IT)
R3
R"’—NR‘)\CO-R" o
in which

R? and R* have the abovementioned meanings,
R represents an amino-protective group
10 and

R represents an activating protective group which is customary in peptide
chemistry, preferably the hydroxysuccinimide ester radical, or

-

. \ /
R!® and R together represent the grouping L£-0
O

N O



9 1, 314,118
~9, ¢ v genatlon m xture i s separated fromthe catn?. heet n er n|tr gen,

the solution is concen-. .. . trated and the resi du from
hexane to gi ve&dael I OrIERSOMHBHES | ani no) - l“l ll]
3-chl oro-1, 4-di hydr oxy- napht hal ene of melt4;ng point 1 ]C

B) The process: 5 100 ng of

rac. - 2- (2- endo- bor nyl ani no) - 3-chl oro- 1, 4- di | hydr oxy- napht hal ene are 5
di ssolved in 20 m of absolute al cohol. Oxygen gas is conducted through the
sol ution f @rito 2hd) corhsounth of terlgenetal tformmla @VDher eaf t er evaporated in
a vacuum and the residue
R\ R
R’ av),
R'™—NR"" co-HN COH
in which

R}, R% R?, R* and R'° have the abovementioned meanings,
5 . in solvents and in the presence of a base,
and, finally, the amino-protective group (R') is split off,

if appropriate the stereoisomers are separated, in the case of the esters (R® # H

in the formula (Ib)), the acids are reacted with the corresponding alcohols by

customary methods, and in that, if appropriate, the dipeptides are converted into
10 their salts.

9. Mixtures according to one of Claims 1 to 4 and/or dipeptides according to one
of Claims 5 to 7 for treatment of diseases, in particular of mycoses.

10.  Medicaments comprising mixtures according to one of Claims 1 to 4 and/or
dipeptides according to one of Claims 5 to 7 for combating dis_eass, in
15 particular mycoses.
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crystal lised fromn. hexane. 86.5 ng of
1 ac. ¥ 2- (2- endo- bor nyl ami no) - 3- chl or o- 1, 4- naph- E t hoqui none are

obt ai ned. Mel tI| ng ERgfﬁE 109- 111! le.rr] C. 10 . :
Exanpl e 10 ~ a 10 Dry

chlorine gas is conducted for 2 mnutes thggugh a solution of 1.545 g of

rac. - 2 - (2 - endo - bornylamno) - 1,4 - naphthoqui none

(manuf actured in accordance with Exanple 3) in 25 m of absolute
di met hyl f ormami de. There ther eby resul ts a | i ght - yeI | ow sol ution
and the mi xt ulmpg : / g ally active Peamiine aeider at ure for 15

90 m nutes, the mxture i's eaporated in a vacuum and the dark red residue

taken up 15 in chloroform The solution is washed neutral with.
wat er, dried over sodium sul phate, Abstiidéered and evapor ated. The
residue is coarsely resolved on silica gel (0.2-0.5 mm) wth -

net hyl ene chI oride and the enriched fractions are once nore chromat ogr aphed

Cluti ng agent To5Peegh i gt el el bl of o olf A8 PRGN e et

net hanol , fr aGindoryclbpertaned-dmir’ Zacils dind/or 2@erivatives thereof, d1 tides of the

rac. - 2- (2 endo- bor nyl am no) - 3-chl oro- 1, 4- napht hoqui none _ of ting oi nt

109- 1aboyernentioned O-amino acids and cyclopentane-{3-amino acids and mixtures of the
abovementioned mixtures and dipeptides which have an improved tolerability in warm-

blooded animals compared with the pure cyclopentane-B-amino acids.

is Sheet Has Been Replaced
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Example 1 1 A) The preparation of the startlng material: 25

140 g of rac.-1,4,7,7-tetranet hyl - 2- nar bor nyl extrrg=ar +~5-5-04-v-0.8—-1—1-200

m of 25 absol ute al cohol and hydroge% EWCF EN ’eg of SG. 4

g of ammoni um car bonat e and 14 g of Ra ?Séﬂéqlo%ipag?@) é?%s
’(“P(ﬁ)cl uspaged to paged3’t

hydr ogen pressure and 110[err]C for 5 hours
heating-up tine). The solution, separated] £rom tﬂé)@a’@@\ibsitpagﬁé depaged
congo-acidic with al coholic hydrochloric acid hridZshstreent rigteged 2hderpaged
reduced pres- 30 sure. The crude hydrochlofide salt is crystal,lal sed

from al cohol /ether. Melting point 30 DVBATEOOFERECEIPY |18, l9330. 6
“Hert-ef—

The 130.6 g of hydrochl oride salT are dirssotved—n
and the anmines are rel eased with the cal cul ated ambunt of sodi um
hydr oxi de. The precipitated base is taken up in ether, washed with
wat er, dried over sodium sul phate, filtered and con- 35 centrated.
There are obtained 117.4 g of crude base.

35 ?Elﬁlﬂ@%ﬂﬁ it can be
est abl i shed %E@%@ﬁh@l&ﬁ m x%ur elscon3| S O

4- et hyl - 2- endo- bor nanani ne and 4- net hyl - 2- exo- bor nanani ne in the
proportion 7

Cygibpentane- and -pentene-B-amino acids are known from the publications EP-A-
571 870, DOS 43 02 155, JP 021 747 53 A2 and J. Antibiot. (1991), 44 (5), 546-9.
Such B-amino acid compounds have an antimicrobial, in particular antimycotic, action.
-Howeve:r,'tl:'xey are not free from side effects.

Surprisingly, it has now been found that mixtures of o-amino acids and/or derivatives
thereof and cyclopentane-f3-amino acids and/or derivatives thereof, dipeptides from the
abovementioned or-amino acids and the abovementioned cyclopentane-B-amino acids
‘and mixtures of the abovementioned mixtures and the abovementioned dipeptides do
not have these undesirable side effects or have them to only a lesser extent and an
improved tolerability in warm-blooded animals is thus achieved.

The present invention therefore relates to mixtures comprising one or more o-amino
acids and/or derivatives thereof and one or more cyclopentane-f3-amino acids and/or
derivatives thereof. The term "derivative" includes those compounds which are derived
from the corresponding amino acids and have a comparable action, in particular the
corresponding salts.

Suitable o-amino acids for the mixtures according to the invention are preferably
O-amino acids of the general formula (la)

e 2t
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The two stereol soners are separated by fractional crystallisation of their
acetates 40 as follows:

40 117.4 g of amine are dissolved in 1000 m of absolute ether -
and cooled to -20[err]C. 29.6 g of glacial acetic acid in 100 m

of absolute ether are added dropw se thereto with stirring during
45 nminutes. After the addition, the mixté&®e is stirred for a
further 10 mnutes and the precipitated acctaic filtered off, washed with
absol ute 45 ether and dried. There are obtained 111 7 g of acetate of

t he endo co
i n the not h(raﬁrwl | gﬁ%‘g&“ cycl(fﬁkyl havmg ta%e‘tfm?%g&é# ace %M
conpound are di sskf vaton atdmi)orrhydrogergtarr represents strﬁglﬁt-dihm babmnched elkyhsed

wi th the cal cul ated, anount of sodi um hydr oxi de. The pre- ci pitated
amine is taken ugavIngNMia 8 CORbORAOMS.t h water, dried over sodi um sul phate
50 and concentrat ed. Accordl ng to thin Iayer chromat ogr aphy, the crude
resi due (86.5 50 S
rac.-1, 4,7, 7-t et raherehthe- ﬂkyslnuk) orlm:ﬂynauhstltuwi byrcyahe,dme&lyﬂtbﬁb hydroxyl,
The 86.5 g of am ne are dissolved in 850 e and cool ed
to - 20[ PpFgegpto Qﬂ“@f&)éo& @&PPEIO aﬁc‘ﬁty ?OY_LEO' s of absol ute
et her are added dropW| sc thereto with stirring during 45 m nutes.
The precipitated acetate is filtered off and

wherein

R’ and R? independently of one another denote hydrogen, straight-chain or branched
alkyl having up to 8 carbon atoms or phenyl,

and

R®  denotes hydroxyl, benzyloxy, alkoxy having up to 6 carbon atoms or the
abovementioned group -NR'R?,

or the alkyl is optionally substituted by cycloalkyl having 3 to 8 carbon atoms -
or by aryl having 6 to 10 carbon atoms, which in its tumn is substituted by
hydroxyl, halogen, nitro, alkoxy having up to 8 carbon atoms or by the group
-NR'R?,
wherein
R’and R®  have the abovementioned meanings,

R and R’ represent hydrogen

or

R® and R? together form a radical of the formula -(CH,),-,
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55° dried. There are obtained 93 g of acetate of the endo conpound; the
acetate of the 55 exo conpound remaining in the nother |iquor.
The 93 g of acetate of the endo conpound are dissolved in water and the
base is released wi.th the cal cul ated anount of sodi um hydroxi de.
The base is taken up in et her, shed wth water, dried over

sodi um sul phate and filtered. The filtrat®e is 60 treated with ca 100
m of al cohol and nmade congo-acidic with al coholic hydrochloric 60

acid. After evaporation of the solution and crystallisation from

al cohol / et hegys, tl?gﬁ.&eﬁm obt ai ned 77.8 g of '
rac.-1,4,7, ?{St et r anet yll}yéjfoe%gd-iﬁor bor nanam ne hydrochl ori de wth
a nelting point of over 300[err]C

X  represents hydroxyl, aryloxy having 6 to 10 carbon atoms, alkoxy having up to
6 carbon atoms or the group -NR'R?,
wherein

R’ and R® have the abovementioned meanings.

o-Amino acids which are particularly preferably suitable are those of the general
formula (Ia) '

R3

. (),
R°R*N” ~COX
in which
R®  represents straight-chain or branched alkyl having up to 6 carbon atoms, which
is optionally substituted by hydroxyl or phenyl, which in its turn can be
substituted by hydroxyl,
R* and R® represent hydrogen
or
R? and R* together form a radical of the formula (CH,);-,

R>  represents hydrogen

and
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'Date: 18 MAR 197



1,314,118 10 The
rac.-1,4,7,7-tetranet hyl - 2- exo- nor bor nanam ne can be isolated fromthe res-
pective nother |iquors. B) The process: 11.35 g of

2, 3-di chl oro-1, 4- napht hoqui none are suspended in 100 ml of absolute 5

al cohol and, with stirring, treated during 15 m nutes wth 16.73 g of
rac.-2-endo-1,4, 5 7,7-tetrameCyt nor bor nanam ne di ssolved in 50
m of absolute al cohol. The dark-red solution is boiled at refl ux
for two hours. The reaction m xture is thereafter evaporated under
reduced presgure. | is dissolved in 200 M of nethyl ene chloride
and §§uccgg§?§g#§ﬁgﬂgﬁgh out with 100 m of water, three tinmes with
50 m of 1-N hydro- 10 ~chloric acid each tine and three tinmes with 100
m of water egch tine. After drying 1 .. over, sodium sul te, the
Tet byl ene. ciftamER adgs Hhidas sl relably sutshlS e hosecal te senelal Fogina, o

char coal anchﬁvaporat ed. After crystallisation from nethyl ene

chl ori de/ n. hexane, there are obtained 9.95 g of
rac.-2-chloro-3-[(1,4,7,7-tetranet hyl - 2- endo- nor bornyl ) -
/k ' (Ia)s
R°R'N” ~CoX |
in which . -

R? | represents methyl, or represents a group of the formula -CH(CH35CHZCH3,
R* and R® represent hydrogen

or

R? and R together form a radical of the formula -(CH,):-,

R®>  represents hydrogen and

X represents hydroxyi.

Examples of such o-amino acids which may be mentioned are: (S)-isoleucine,
(S)-alanine and (S)-proline. '

Suitable c_:yclopentane-B-amino acids for the mixtures according to the invention are
preferably cyclopentane-f3-amino acids of the general formula (Ib)
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amno] - 1, 4- napht hoqui none of nelting point 114[err]-115err]C 15

Exanpl e 12 15 A) The
preparation of the starting material: The

rac. -2-exo-1,4,7,7-tetramet hyl norbornanam ne used as the starting materi al
can be isolated fromthe nother | i quors aoptained in Exanple 11(A).

B) The process: 20 4.42 g of 2,73 dichl oro-1, 4- napht hoqui none are
suspended in 50 nl of absolute 20 . alcohol and treated with 6.5 g
of rac.-2-exo-1,4,7,7-tetranet hyl norbornanam ne in 50 m of

absol ute al cohol. The m xture is subsequently boiled at reflux for 3 hours,
there resulting a dark-red solution. After evaporation, the residue
is dissolved in 100 n Rf pethylene chloride and shaken out with 50
m of water, three tines with 25\pl " 25 of 3-N hydrochloric aci d each
time and four tinmes with 50 nl mat er each tine. qb) The
organi c phase is thereafter drig ver sodi um sul phate, filtered,

concentr at ed, treat ’ b charcoal and evaporat ed. The
residue is recrystallised from 2

in which
R! and R? represent hydrogen or
R! and R? together form a radical of the formula =CH,,

R®  represents hydrogen, or represents straight-chain or branched alkyl having up to
8 carbon atoms or phenyl and

Y represents hydrogen, straight-chain or branched alkyl having up to 8 carbon
atoms or aryl.

Cyclopentane-f-amino acids which are particularly preferably suitable are those of the

general formula (Ib)
/é\ (),

R! and R? represent hydrogen or

‘in which

R! and R? together form a radical of the formula =CH,,
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n. hexane/ petrol eum ether (40[err]-45[err]C). In this manner there are

obt ai ned 5.30 g of rac. - 2 - chloro - 3 - [(1,4,7,7 - tetranethyl
- 2 - exo - norbornyl)amino] - 1,4- 30 napht hoqui none of nelting point
127[err]-129[err] C. .30

Exanpl e 13 A) The preparation of the starting material:

rac. - 4- Propyl - 2- exo- bor nanani ne hydrochl-dt+de can be obtained fromthe
corres- pondi ng oxime in a manner anal ogous to that described in
Exanmpl es 11(A) and 35 12(A) .

35 The process; syspensign_o 24 of

>3- di chl or IR, 4 R HRERe OF FrPIssEnts SRRy prdfahed alks! Befipgpp e, | <

treated at roomt@mbﬁtaw@mglgﬂmléﬁig of triethylam ne. 5.564 g of rac. -
r

4- pr opyl - 2- exo- bor nanam ne hydrochl oride are added to the resulting
br owni sh-green 40 suspensi on and the resulting mxture is boiled under

reflux for 24 hou - 40 guently worked up. The
met hyl ene chlori d%%ﬁgﬁ%g?washed with water, 1-N hydro-

Cyclopentane-B-amino acids which are especially preferably suitable are those of the
general formula (Ib)

R Ré

| /é\ @)

YHN CO,R
in which
R! and R? represent hydrogen or
R! and R? together form a radical of the formula =CH,,
R®  represents hydrogen and
Y represents hydrogen.
Examples which may be mentioned of such cyclopentane-B-amino acids are: 2-amino-
4-methylenecyclopentane-1-carboxylicacid and 1,2-cis-aminocyclopentane-1-carboxylic
acid.
Preferred mlmu'&s according to the invention comprise c-amino acids of the general

formula (Ia)
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chloric acid and again with water, dried over sodium sul phate, filtered and
evapor at ed. The residue is recrystallised fromalcohol to yield
6.54 g of crude crystals with a nelt- i ng point of
109[err]-111[err]C. Fromthe nother liquor, after recrystallisation from

al co- 45 hol there are obtained a further 0.72 g of product having a
melting point of 108[err]- 45 'Zio[err]C. The total yield of

rac. - 2-chl or o- 3-[ (4- propyl - 2- exo- bor nyl ) am no] - 1, 4- naph-

t hoqui none anounts of 7.26 g.

Exanpl e 14 A) The preparatj on of the starting material: 50

12.16 g of magnesi um turni ngs aroverlaid with 350 ai of absol ute et her
and, 50 W th stir%lng treated over a per 8 of 70 minutes with
a sol ution of 55.6 g of ethﬁlRN COXoromide in 50 m of absolute ether.

The resulting m xture is heated under reflux for a further 60

m nutes, then ‘%ﬁil%hed. to roomtenperature and treated dropw se over

a period of utes with a solution of 48.9 g of 1-heptyne in 50 m of
absol ute 55 et her. The resulti ng mxture is boiled under reflux for 18
hours, treated dropw se over riod of 60 mnutes with a

e

sol ution of RS.1 reprssents alky:ldmym3 tqﬂemgmatomsamsmpmts aryl having 6 to
10 carbon atoms or hydrogen, or represents stralght-cham or branched alkyl
having up to 8 carbon atoms,

where the alkyl is optionally substituted by cyano, methylthio, hydroxyl,
mercapto, guanidyl or by a group of the formula -NR'R® or R®-OC-,

wherein

R’ and R® independently of one another denote hydrogen, straight-chain or
branched alkyl having up to 8 carbon atoms or phenyl,

and

R® denotes hydroxyl, benzyloxy, alkoxy havmg up to 6 carbon atoms or the
abovementioned group -NR'R?,

or the alkyl is optionally substituted by cycloalkyl having 3 to 8 carbon
atoms or by aryl having 6 to 10 carbon atoms, which in its tum is
substituted by hydroxyl, halogen, nitro, alkoxy having up to 8 carbon atoms
or by the group -NR'RS,

wherein

R’ and R® have the abovementioned meanings,
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| ute ether, boiled under reflux for 20 hours, cooled in an ice-bath and

treated with 50 mM of water and 200 ml of hydrochloric acid (1. 1).
The et hereal phase is washed neutral with five 150 ml portions of
wat er, dried over sodium sul phate, filtered and 1,314,118
evaporated. The residue (114.5 g) is subjected to a steamdistillation, 1.8
litres of dis- tillate being col®ected. The distillation residue is
treated with 300 mMl of ether and the et her phase is separated off,
washed with three 150 ml portions of water, dried over sodi um
sul phate, fih ed to yield 71.4 g of
rac. - 2- hept %ﬁéggﬁﬁﬁ%gﬁrﬁﬁﬂﬁgél _

- or

" R® and R* together form a radical of the formula -(CH,);-,

R®  represents hydrogen and

X represents hydroxyl, aryloxy having 6 to 10 carbon atoms, alkoxy having up to
6 carbon atoms or the group -NR'RS,

wherein
R’ and R® have the abovementioned meanings,
and

cyclopentane-B-amino acids of the general formula (Ib)
ﬁ (1b),
s .

R! and R? represent hydrogén or

in which

R! and R? together form a radical of the formula =CH,,
R®  represents hydrogen, or represents straight-chain or branched alkyl having up to
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5 having a boiling point of 99[err]-100[err] C/ 0.01 nm Hg.

5 70.3 g of rac.-2-heptynyl-2-borneol in 300 mM of glacia
acetic acid are hydro- genated in the presence of 1 g of platinum
di oxi de whil e shaki.ng at room tenperature under nornmal pressure.
After 3 hours, 12.75 litres of hydrogen have been taken up and the
reaction cones to a standstill. The catatyst is filtered off and the
filtrate is 10 concentrated on a rotary evaporator in water-jet
vacuum The r.esidue is dissolved 10 in 300 M of ether and
the solution is wg m portions of water, dried
over sodlunlsulphalaﬁa¥lt%ered %g&gggporated to yield 62.9 g of

rac. - 2- heptyl - 2- bor neol having a boiling point of

. ing point -
20sLer 1 100igi ) 0 FepREReTiS RV St of Srapshed alkyl g op. ST

heated to 60[err] gdnhesr 4ypat ed dropwise with stirring over a period

15 of 20 nlnutes th a mxture of 10.1 g of
rac. - 2- heptyl - 2-borneol and 3.61 g aceto- nitrile in 30 m of
gl aci al aceti d The resulting mxjure js.stirred at 60[err]C f
19 hours, faﬁ“?"*aé tgﬁﬁﬁeﬁﬁmf&'ﬁ?g g‘ﬁt‘F mﬁ?‘ﬁ%ﬁ’%@ i 84)
and 3.61 e ptrile, heated at 60[err]C for a further 23
hours, cooled t0 roomtenperature, 20 " poured onto ca 300 g of ice and
allowed to stand for 1 hour. The oil which separates 20
R3
P (1a),
R°R'N” ~cox
in which

R®  represents straight-chain or branched alkyl having up to 6 carbon atoms, whic
is optionally substituted by hydroxyl or phenyl, which in jts tom can |
substituted by hydroxyl,

R* and R represent hydrogen

or

R® and R* together form a radical of the formula -(CH,),-,

R®  represents hydrogen

and

X represents hydroxyl,

and
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out' is taken up in ca 200 m of ether and the ethereal solution is washed

wth two 100 mM portions of water, two 50 ml portions of saturated
sodi um car bonat e sol ution and three 150 nl portions of water, dried
over sodi um sul phate, filtered and evapo- rated. The crude residue
(8.55 g) is chromatographed on 260 g of silica gel (0.2- 25 0.5 M)
with nmethyl ene chloride as eluting agent- 1080 fractions of 10 m being

25 col l ected. Fractions 148-160 contain 5.65 g of

rac. - N- (4- heptyl - 2- exo- bornyl ) - acet - am de which nelts at

94[err]-96[err;C afterqcrystallisation fr ol . 13.8 ¢
of rac.-l\l—(4-°%‘lém%§r8¥'t?oﬂ 9&8&%@@5@%mﬂed under reflux with
stirring for 48 hours with 140 m of 6-N hydrochloric acid and 70 m of

et hanol . 30 The resulting mxture is cooled in an ice-bath and the
precipitated crystals are_filten:éd R3B0 ' off, dried and crystallised
fromether/(petroleumether) to yweld 9.25 g of materi al havi ng a
mel ting point of 242-244[err]. ther 1.8 g of nai)jal having a nelting
poi nt of 242[err]-244[err]C can Ye pbtained fromthe ether/(petrol eum

et her) nother | i quoryyNe totgo.mfel d of
rac. - 4- heptyl - 2- exo- bomanam ne hydr ochl &ride anobunts to 35 11. 05 g.
35

in which

R! and R? represent hydrogen or
R! and R? togethier form a radical of the formula =CH,,

R®  represents hydrogen, or represents straight-chain or branched alkyl having up to
6 carbon atoms or phenyl and

Y represents hydrogen.
Especially preferred mixtures comprise 0-amino acids of the general formula (Ia)
R® -
' (Ia),
R°R*N A COX -
in which
R®  represents methyl, or represents a group of the formula -CH(CH,)CH,CH,,

R* and R® represent hydrogen

or
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B) The process: A suspension of 2.27 g of

2, 3-di chl oro-1, 4- napht hoqui none in 50 m of nethyl ene chloride is
treated at roomtenperature with 2.43 g of triethylamne. 3.455 g of rac. -
4- hept yl - 2- exo- bor nanam ne hydrochl oride are added to the resulting

br owni sh-green 40 suspension and the resulting m xture is boiled under
reflux for 17 hours, then washed 40 =-11- with water, 1-N hydrochloric
acid and again with water, dried over sodi um sul phat e, filtered and

evaporated. The residue is crystallised fromalcohol to yi eld 4.07 g of

(r)?crr;el ti ng p%| mdcgooro %rﬁn hegwlggtﬁex&)rr?ﬁfan%f—ﬂ;n, noj - 1, 4- napht hoqui none

Exanpl e 15 45 A) The

preparation of the starti mat eri al :

rac. - 4- PhenyR-2 ewp:dsentslhyibgcreamhn be obtained fromthe corresponding

oxi me in a manner anal ogous to that described in Exanples 11(A) and
12(A). B) The process: 50 A solution of 2.3 g of

rac. - 4- phenyk- 2- exefre3ants aipdroxyle and 1.38 nml of triethyl- 50

and

cyclopemane-B-anﬁno acids of the general formula (Ib)

ﬁ (b),

in which

R! and R? represent hydrogen or

R! and R? together form a radical of the formula =CH,,

R®  represents hydrogen and

Y represents hydrogen.

Examples which may be mentioned of such mixtures according to the invention are: a
mixture of (S)-isoleucine with 2—annno-4—meﬂ1ylenecyclopmtane-1-carboxyhc acid,

(S)-alanine with 2-annno-4—methylenecyclopentane— 1-carboxylic acid or (S)-proline with
1,2-cis-aminocyclopentane-1-carboxylic acid.
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amine in 50 mM of nmethylene chloride is added dropw se over a period of 80
m nut es at reflux tenperature to a solution of 2.3 g of -

2, 3-di chl or o- 1, 4- napht hoqui none in 50 m of nethyl ene chloride.
After an hour, a further 0.458 g of rac.-4-phenyl - 2-exo-

bor nanam ne are added and the resulting mxture is boiled at reflux for a

further 4 55 hours, cool ed, washed Btines with water, dried over
sodi um sul phate and evapor at ed 55 i n vacuum The residue is
crystallised from ether/hexane and recrystallised from (et hyl ene

chloride)/h e to 1d.3. 7 rac. ~2-chl.or

[ (4- phenyl - g“g%) A‘ﬁ)"ﬁ th ?rlia‘h Wg&%ﬂ?ﬁ%‘gemfvortq%v? m of
red crystal shébof® dlg)ea%e-lﬁ&aﬂabemd aﬂcﬂai dérivafive thereof is in the range from
Exanpl e 16 60 preparatlon of .the starting rgaterlal

60 1:99 t699:4, prefesehly ¢ 040, W1, pastiolarly prsforebly 4i5 93l Bndrespeciallyoyr s

with 60 m of anhydri de. The resulting m xture is evaporated
i n vacuum arﬂeﬁﬁ‘@w g’élt&?é is treated :

The mixtures according to the invention are usually obtained by mixing the preferably
finely powdered individual components.

The present invention also relates to dipeptides comprising an O-amino acid or a
derivative thereof and a cyclopentane-B-amino acid or a derivative thereof.

Suitable a—axﬁino acids for the dipeptides according to the invention are preferably the
O-amino acids of the general formula (Ia) mentioned above in the description of the
mixtures according to the invention, wherein X in the formula (Ia) represents the
content of the covalent bond of the O-amino acid and the cyclopentane-B-amino acid.

Suitable cyclopentane-B-amino acids for the dipeptides according to the invention are
preferably the cyclopentane-B-amino acids of the general formula (Ib) mentioned above
in the description of the mixtures according to the invention, wherein Y in the formula
(Ib) represents the content of the covalent bond of the o-amino acid and the
cyclopentane--amino acid. '

The present invention preferably relates to dipeptides comprising an ct-amino acid of
the general formula (Ia)

-
1 @

R°R'N” ~cox

in which

R®  represents cycloalkyl having 3 to 8 carbon atoms, or represents aryl having 6 to
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12 1,314, 118

12 w th benzene and water and neutralised with sodi um bi carbonate.
The phases are separated, and the aqueous phase is extracted tw ce
w th benzene. The conbi ned . benzene phases are dried with sodium

sul phate, filtered and evaporated. The residue Is distilled in high
vacuum (0.01 mm Hg) to yield 40 g of rael32-(1-phenylethylidene)- 5
canphane.

5 . A mxture of 72 g of rac.-2-(1-phenyl et hylidene)-canphane
and 24.6 g of acefp- nitri.le is added dropw se over eripd.of 5
mnutes to a sol uquW%@g{%of%‘yéng‘i”r?rdeP@Pm ngﬁtwfwwﬁ?@ém at ed
sul phuric acid i P8 cardfiabdmeiceti c acid. The resulting

m xture is stirred at OC for 10 hours, then a further 24.6 g of
acetonitrile are 10 added and the m xture is stirred at 60[err]C for a

further 10 hours, . Rour §d EII&P is 'o%ti%ﬂally subshituted by cyano, methylthio, hydroxyl,
' ‘ mercapto, guanidyl or by a group of the formula -NR'R® or R®-OC-,

wherein

R’ and R® independently of one another denote hydrogen, straight-chain or
branched alkyl having up to 8 carbon atoms or phenyl,

and

R® denotes hydroxyl, benzyloxy, alkoxy having up to 6 carbon atoms or the
abovementioned group -NR'RS, '

or the alkyl is optionally substituted by cycloalkyl having 3 to 8 carbon
atoms or by aryl having 6 to 10 carbon atoms, which in its tumn is
substituted by hydroxyl, halogen, nitro, alkoxy having up to 8 carbon atoms
or by the group -NR'R,
wherein
R’ and R® have the abovementioned meanings,

R* and R’ represent hydrogen

or

R? and R* together form a radical of the formula -(CH,),-,
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of 1ce and exhaustively extracted with nethylene chloride. The conbi ned

met hyl ene chl ori de phases are washed w th aqueous sodi um hydrogen
carbonate solution, dried over sodium sul phate and evaporated. The
residue is crystallised from n-hexane/ (et hyl ene chloride (1:-2)
to yield 19.6 g of rac.-N(4-phenethyl -3-exo-bornyl)-acet- 15 am de
having a nmelting point of 169-171[err] C- Mérking up of the nother liquors

15 yields a further 6.5 g of the sane substance having a nelting
poi nt of 166-169[err]C. 8.1 g of

rac. - N- (4- phgpet hyl - 2- exg- Qornyl ) -acet am de are .boil ed under reflux for

60 hours wi tﬁQSOOWB%Y&%?ﬁP%@hI oric acid and 400 nil of ethanol, then
the result- ing mxture is evaporated in vacuum The residue is
crystallised from nethanol /water 20 toyield 4.1 g of | .

rac. - 4- phenehy!| - fepessentss cthe acomtent eofhther cavalent ibdad oof thel ctamjnpoicid andothe
277-278[err] C. £ process: : A solution of 2.6 ¢

13)q Th
of rac. -4-phenet hwam&%m and 1.38 m of triethyl- _ am ne
in 50 mM of benzene is added dropwi se at 50[err]Cto 2.3 g of

2,3-dichloro-1, 4- 25 napht hoqui none in 50 nl_of benzene. The resulting
mxture is sand cyclopentapeffbamino gcids of the general formula (Ib)

ﬁ . ®

R! and R? represent hydrogen or

in which

R! and R? together form a radical of the formula =CH,,

R®  represents hydrogen, or represents straight-chain or branched alky! having up to
8 carbon atoms or phenyl and

Y represents the content of the covalent bond of the O-amino acid and the
cyclopentane-3-amino acid.

Dipeptides which are more preferred comprise an 0-amino acid of the general formula
(Ia) in which

R®  represents straight-chain or branched alkyl having up to 6 carbon atoms, which
is optionally substituted by hydroxyl or phenyl, which in its turn can be
substituted by hydroxyl,
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24 hours, then a further 0.51 g of rac.-4-phenethyl -2-exo-bornanem ne are
added and the mxture is stirred at 60[err]C for a further 24
hours, allowed to cool, washed with wat er, and evaporated. The
residue is crystallised from (nethyl ene chloride)/n-hexane to yield
3.3 g of rac.-2-chloro-3-[(4-phenethyl -2-exo-bornyl)am no] -1, 4- napht hoqui n-
30 one in the formof red crystal s-dB+rel ti ng point
133[err]-134[err]C. 30

Exanple 17 . A) The preparation of the starting material:

34.5 g of 2-ghenylsborneol,and 15.8 m of acetonitrile are added dropw se
over &ﬁdbﬁﬁ%@%*hﬁ&f)g%m nutes at 60[err]C to a solution of 32 g

of concentrated sul phuric 35 acid in 450 m of glacial acetic acid.
After 6 hours at 60[err]C, a further 15.8 m of aceto- 35 nitrile
are added andrthe resulting mxture is stirred at 60[err]C for a further 15
hour s, t hen poured onto ice and extracted with methylene chloride.
The extract is washed wi th saturated sodi um hydrogen carbonate

sol ution, dr Rédn@Reno irUfoini &l rabiehicofaie formula -(CEB),apor at ed. The residue is
crystallised from (nethylene chloride)/hexane to yi'eld 15.3 40 g of

rac. - N- (4- phenyl - 2- exo- hornyl ) -acet am de of nelting point

151 err] - 152h@-r r ?eprg%ﬁﬁ'hydrogm aﬁﬁ

X represents the content of the covalent bond of the o-amino acid and the
cyclopentane-B-amino acid

and a cyclopentane-B-amino acid of the general formula (Ib) in which
R! and R? represent hydrogen or
R! and R? together form a radical of the formula =CH,,

R®  represents hydrogen, or represents straight-chain or branched alkyl having up to
6 carbon atoms or phenyl and '

Y represents the content of the covalent bond of the o-amino acid and the
cyclopentane-f-amino acid. '

Particularly preferred dipeptides comprise an o-amino acid of the general formula (Ia)
in which |

R®  represents methyl, or represents a group of the formula -CH(CH;)CH,CH,
R? and R’ represent hydrogen or

R3? and R* together form a radical of the formula (CH,);-, |
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mat ogr aphy of the nother liquors on silica gel with nmethylene chloride
yields a further 6.6 g of

rac. - N- (4- phl enyl - 2- exo- bor nyl ) - acet ani de. 21.6 g of

rac. - N- (4- phenyl - 2- exo- bornyl ) -acetam de are treated with 120 m of
concentrated nitric acid. The resalting m xture is treated dropwi se with
stirring at 45 - 10[err]Cwith 72 s,M6ef concentrated sul phuric acid,
held at -10[err]C for 25 hours, 45 allowed to warm to
Jerr]C, poured onto 1 kg of ice and extracted wi th nethyl ene

chl oride. The sgextract Is drjed over sodium sul phate and evaporated. The
residue is K represestsahydragen m acet onc/ n- hexane to yield 14.9 g of

rac.-N-[ 4- (p-nitro-phenyl) - 2-exo- bornyl ] -acctam de of nelting

poi nt 205-206[err]C. 50 6.32 g of

rac. - N-[ 4- (p-Xii t r cepriesontsy the 2omtent- bfnth:ylc])vaicmtbmndjefathe Geamnined acitl anef ithex
50 for 72 ho rs vvlt 300 m..of ethanol and 600 ml of 6-N

hydrochl oric acid. acid, ing mxture is evaporated in vacuo
and the residue crystal Ilsed from met hanol / wat er to yield 5.2 g of

rac. - 4- (p-nitro-phenyl)-2-exo-bornanam ne hydrochl ori de of rreltl ng

p0| nt 347[ er rdnﬁ 4 oycldperitaneflsaminoiagid) of ths general foryulaHEb)pnoxhi
R! and R? represent hydrogen or
R! and R? together form a radical of the formula =CH,,
.RG represents hydrogen and

Y represents the content of the covalent bond of the o-amino acid and the
cyclopentane-f-amino acid.

The following dipeptides are especially preferred:

1,2-cis-2-(S)-isoleucyl-amino-4-methylenecyclopentane-1-carboxylic acid and
1,2-cis-2-(S)-alanyl-amino-4-methylenecyclopentane-1-carboxylic acid.

The mixtures and dipeptides according to the invention can comprise essentially pure
stereoisomers or sterecisomer mixtures.

The O-amino acids, cyclopentane-B-amino acids and dipeptides described above can
also be in the form of their salts. Salts with organic or inorganic bases or acids and
inner salts may be mentioned in general here.

The acids which can be added on include, preferably, hydrogen halide acids, such as,
for example, hydrochloric acid and hydrobromic acid, in particular hydrochloric acid,
and furthermore phosphoric acid, nitric acid, sulphuric acid, mono- and bifunctional
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A solution of 2.7 g of rac.-4-(p-nitro-phenyl)-2-exo-bornanam ne and 1. 38

m of triethylamne in 50 m of nethylene chloride is added
dropwi se over the course of 80 mnutes to a boiling solution of 2.3
g of 2,3-dichloro-1, 4-napht hoqui none in 50 m of net hyl ene
chloride; after 3'hours, a solution of a further 0.35 g of rac.-4-(p-nitro-
60 phenyl ) - 2- exo- bornanami une in a-difed | amount of nethyl ene chloride
i s added. The 60 stirred mxture is heated at reflux for a
total of 72 hours. It is subsequently washed : four times with a

smal | amount car{)oxy Ak Heids Bhli %d cargo ic acxaglsﬁa? 58 for éx%f;rllth a(\émetlicr;lcid, maleic

acid, malonic acid, oxalic acid, gluconic acid, succinic acid, fumaric acid, tartaric acid,
citric acid, salicylic acid, sorbic acid and lactic acid, and sulphonic acids, such as, for
example, p-toluenesulphonic acid, 1,5-naphthalenedisulphonic acid or camphorsulphonic
acid.

Physiologically acceptable salts can also be metal or ammonium salts of the compounds
according to the invention which have a free carboxyl group. Particularly preferred
salts are,. for example, sodium, potassium, magnesium or calcium salts, and also
ammonium salts, which are derived from ammonia or organic amines,.such as, for
example, ethylamine, di- or triethylamine, di- or triethanolamine, dicyclohexylamine,
dimethylaminoethanol, arginine, lysine, ethylenediamine or phenethylamine.

The mixtures and dipeptides according to the invention can exist in stereoisomeric
forms, for example either behave as mirror images (enantiomers) or do not behave as
mirror images (diastereoisomers), or can be in the form of a diastereoisomer mixture
or pure cis or trans isomers. The invention relates both to the antipodes, racemic forms
and diastereomer mixtures and to the pure isomers. The racemic forms, like the
diastereomers, can be separated into the stereoisomerically uniform constituents in a
known manner. Separation into the stereoisomerically uniform compounds is carried
out, for example, by means of diastereomeric esters and amides or on optically active
phases. Crystallization of diastereomeric salts is also possible.

In the context of the invention, the amino acid radicals defined by the radical (RR*-N-
CHR?-CO-) are in the L form.

The present invention also relates to a process for the preparation of the dipeptides
according to the invention.

These can be prepared by a process in which compounds of the general formula (IT)
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bate: 18 MAR 1997



13 1, 314, 118

13 n- hexane until a turbidity begins to form and allowed to stand
in arefrigerator. Result- ing crystals are recrystallised from
(met hyl ene chl oride)/n-hexane to yield 2.9 g of rac. - 2- chl or o- 3-

[ 4- (p-nitro-phenyl)-2-exo-bornyl am no] -1, 4-napht hoqui none of nelt-

I ng point 180[err]-181[err]C 5 <THe- f ol | owi ng Exanpl es are
illustrative of pharnaceutical preparations contain- 5 ing the
napht hoqui none derivatives provided by the invention:

Example A Capsul,es of, the follow ng conposition are manufactured
I n a conventional man- R Rer: 10

rac. - 2- ( 2- exo- Bor nyl am no) - 10

3-chl or 0- 1, 4- napht hoqui non¢ gy {m, Lact ose

110 ny
H,N CO,H

in which
RfamdF?luwetheabowumaﬁkxmdtnanﬁngg
areﬁrst converted, by reaction with protected amino acids of the general formula (III)
_ ) |
R'°—NR‘/kCO-R" . o
in which
R® and R* have the abovementioned meanings,
R'®  represents an amino-protective group
and

R"  represents an activating protective group which is customary .in peptide
chemistry, preferably the hydroxysuccinimide ester radical, or

\ /
R and R" together represent the grouping O”C-O .
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Corn starch 35 ny Tal c

5 ng 15 Exanple B

15 Tabl ets of the foll ow ng conmposition are nanufactured in a
conventi onal manner: rac. - 2- ( 2- exo- Bor nyl am no) -
3-chl oro-1, 4- napht hoqui none 100 ng ' Lact ose

50 ng 20 Corn starch 19- 23 ny

20 Cal ci um st earate 2 ngy

VWHAT WE CLAIM | S: - 1. Napht hoqui none derivatives of the general
formul a

into the compounds of the general formula (IV)

in which- -

RL R R3 R* and R have the abovementioned meanings,
in solvents and in the presence of a base,

and, finally, the amino-protective group (R") is split off,
if appropriate the stereoisomers are separated,

and in the case of the esters (R® # H in the formula (Ib)), the acids are reacted with the
corresponding alcohols by customary methods.

If appropriate, the dipeptides are converted into the salts by customary methods.

The process according to the invention can be illustrated by way of example by the
following equation:

This is the replacement sheet
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[err]

| oner al koxy group and 25 Rl err]

formul a

25 wherein R represents a hydrogen or hal ogen atom or a
represents a grouping of the

-20-

¢]

o)
CHéO—u-—NH cO;—N

+
A S
H,N COH

O .
NaHCO3 / Hy0 cHo—ll i co—nH Co,H
_— 2,

dimethoxyethane O ‘ O

piperidine Jﬁ

H,N~ “CO—NH COH

Amino-protective groups (R'°) in the context of the invention are the customary amino-

protective groups used in peptide chemistry.

These include, preferably: benzyloxycarbonyl, 3,4-dimethoxybenzyloxycarbonyl,
3,5-dimethoxybenzyloxycarbonyl, 2,4-dimethoxybenzyloxycarbonyl, 4-methoxybenzyl-
oxycarbonyl, 4-nitrobenzyloxycarbonyl, 2-nitrobenzyloxycarbonyl, 2-nitro-4,5-
dimethoxybenzyloxycarbonyl, methoxycarbonyl, ethoxycarbonyl, tert-butoxycarbonyl,
allyloxycarbonyl, vinyloxycarbonyl, 3,4,5-trimethoxybenzyloxycarbonyl, phthaloyl,
2,2,2-trichloroethoxycarbonyl, 2,2 2-trichloro-tert-butoxycarbonyl, menthyloxycarbonyl,
4-nitrophenoxycarbonjl, fluorenyl-9-methoxycarbonyl (Fmoc), formyl, acetyl,
propionyl, pivaloyl, 2-chloroacetyl, 2-bromoacetyl, 2,2,2-trifluoroacetyl, 2,2,2-
trichloroacetyl, benzoyl, benzyl, 4-chlorobenzoyl, 4-bromobenzoyl, 4-nitrobenzoyl,
phthalimido, isovaleroyl or benzyloxymethylene, 4-nitrobenzyl, 2,4-dinitrobenzyl, 4-
nitrophenyl or 2- |
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[err] (a) (b) -

in which R2 represents a hydrogen atom a |ower alkyl group, a phenyl group
whi ch may be substituted by hal ogen, nitro, am no or hydroxy, or a phenyl -
30 (1 ower) al kyl) group. -

30 2. Napht hoqui none derivatives in accordance with.claiml1,
wherein R err] represents a groupidhg-of fornula (a). 3.
Napht hoqui none derivatives in accordance with claim2, wherein Rerr] in
t he grouping of forrmula (a) represents a hydrogen atom

nitrophenylsulphenyl. The Fmoc group is particularly preferred.

Suitable activating carboxyl radicals (R''") are in general adducts with carbodiimides,
for example N,N'-diethyl-, N,N'-diisopropyl- or N,N'-dicyclohexylcarbodiimide, N-(3-
dimethylaminoisopropyl)-N'-ethylcarbodiimide hydrochloride or N-cyclohexyl-N'-(2-
morpholinoethyl)carbodiimide metho-p-toluenesulphonate, or carbonyl compounds, such
as carbonyldiimidazole, or 1,2-oxazolium compounds, such as 2-ethyl-5-phenyl-1,2-
oxazolium 3-sulphate or 2-tert-butyl-5-methylisoxazolium perchlorate, or acylamino
compounds, such as 2-ethoxy-1-ethoxycarbonyl-1,2-dihydroquinoline or
propanephosphonic anhydride, or isobutyl chloroformate, or benzotriazolyloxy-
tris(dimethylamino)phosphonium hexafluorophosphate, 1-hydroxybenzotriazole or
hydroxysuccinimide ester. The o-amino acid component can furthermore also be
employed in the form of a Leuch anhydride (R'® and R" in formula (III) together

N/
represent the grouping ”C—O )
o

The hydroxysuccinimide ester is preferred.

Suitable solvents are the customary organic solvents which do not change under the
reaction conditions. These include, preferably, ethers, such as diethyl ether, dioxane,
tetrahydrofuran, glycol dimethyl ether or dimethoxyethane, or hydrocarbons, such as
benzene, toluene, xylene, hexane or cyclohexane, or petroleum fractions or
dimethylformamide. It is also possible to use mixtures of the solvents mentioned.
Tetrahydrofuran, diethyl ether and dimethoxyethane are preferred. It is furthermore
possible to employ water or mixtures of the abovementioned solvents with water.

Furthermore, for example, it is possible to employ alkali metal carbonates, for example
sodium or potassium carbonate or bicarbonate, or organic bases, such as trialkylamines,
for example triethylamine, ethyldiisopropylamine, N-ethylmorpholine,

_ This is the replacement sheet
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13 - 1, 314,118
13 n- hexane until a turbidity begins to form and allowed to

stand in a refrigerator. Result- ing crystals are recrystallised
from (nmet hyl ene chloride)/n-hexane to yield 2.9 g of

rac. - 2-chl oro- 3-[ 4-(p-nitro-phenyl)-2-exo-bornyl am no] - 1, 4- napht hoqui none
of melt- ing point 180[err]-181[err]C. -2- The foll ow ng Exanpl es
are illustrative of pharmaceutical preparations contain- 5 i ng

t he napht hoqui none derivatives provided by the invention:

N-methylpiperidine or N-methylmorpholine. N-methylmorpholine is preferred.

The auliaries and beses are employed in an amount of 1.0 mol to 3.0 mol, preferably
1.0 mol to 1.2 mol, per mol of the compounds of the general formula (III).

The reactions are in general carried out in a temperature range from 0°C to 100°C,
preferably at 0°C to 30°C, under normal pressure.

The reactions can be carried out either under normal pressure or under increased or
reduced pressure (for example 0.5 to 5 bar), preferably under normal pressure.

The amino-protective group is in general split off in a manner known per se under acid
or basic conditions, or by reduction by catalytic hydrogenation, for example with Pd/C
in organic solvents, such as ethers, for example tetrahydrofuran or dioxane, or alcohols,
for example methanol, ethanol or isopropanol.

The hydrogenation is in general carried out in a temperature range from 0°C to 80°C,
preferably from 0°C to 40°C.

The hydrogenation isin general carried out under an increased pressure of 2 bar to
8 bar, preferably 3 to 5 bar.

Bases such as, for example, piperidine, morpholine, dicylohexylamine, p—dimethyl-
aminopyridine, diisopropylethylamine or piperazine, are suitable for splitting off the
amino-protective group (R'® = Fmoc). Piperidine is preferred.

The auxiliaries and bases are employed in an amount of 1.0 mol to 3.0 mol, preferably
1.0 mol to 1.2 mol, per mol of the compounds of the general formula (IV).

The reactions are carried out in a temperature range from 0°C to 100°C, preferably at
0°C to 30°C, and under normal pressure.
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Exanple A Capsul es of the follow ng conposition are
manuf actured in a conventional man- ner: 10 '
rac. - 2- ( 2- exo- Bor nyl am no) -

10
3-chl oro-1, 4- napht hoqui none 200 ng Lact ose
110 ng "Corn starch 35 ng.
Tal c 5nmy 1523-
Exanpl e B 15 Tabl et s of

the foll owi ng conmposition are manufactured in a conventional nmanner:
rac. - 2- (2-ex

-B i - .
3-chloro-1, 4%&%"1’%&?@ caring o either under normal pressure or underl_ig&eg.%eg or
28 M 20 reduced pressure (for example®.5 t& 5%af)] preferably under normal presgigend

The compounds of the general formula (II) are known.

The compounds of the general formula (II) are known in some cases or can be
prepared by customary methods.

The above preparation processes are mentioned only for illustration. The preparation of
the compounds of the general formulae (Ia) and (Ib) according to the invention in
which X and Y together represent a covalent bond is not limited to these processes,

and any modification of these processes can be used for the preparation in the same
manner. '

'The starting point of the present invention was the clarification of the following
mechanism:

The cyclopentane-B-amino acids of the general formula (IT) described are accumulated
by various yeast species by amino acid transporters. Transport of the -amino acids can
be inhibited by aliphatic amino acids, in particular. L-isoleucine, L-leucine, L-alanine,
L-methionine and L-valine. B-Amino acids inhibit protein biosynthesis. This inhibition
can be antagonized by one of the aliphatic amino acids, in particular by L~isoleucine
or Lralenine. Simultaneous administration of B-amino acid and the antagonizing
naturally occurring amino acid as a mixture and/or covalently linked as a dipeptide

' leads to a reduction in the side effects which occur in warm-blooded animals, with the
antimycotic action being simultaneously maintained in vivo.

The compounds or mixtures according to the invention therefore display an
unforeseeable, valuable pharmacological action spectrum.

The compounds or mixtures of the general formulae (Ia) and (Ib) according to the
»
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Cal tium st earate 2 ng HAT WE CLAIMS | F :- [err]

25 wherein R represents a hydrogen or hal ogen atom or a | ower
al koxy group and 25 Rlerr] represents a grouping of the
formul a :

-24 -

invention and their acid addition salts have antimicrobial, in particular potent
antimycotic, actions in vivo. At the same time, because of their lower toxicity, they
have a better tolerability. They have a broad antimycotic action spectrum against
dermatophytes, such as Trichophyton mentagrophytes and Microsporum canis, agair.lst
yeast fungi, such as Candida albicans, Candida glabrata and Epidermophyton
floccosum, and against moulds, such as Aspergillus niger and Aspergillus fumigatus.
Listing of these microorganisms in no way represents a limitation of the germs which

can be combated, but is only of illustrative character. They are therefore suitable for

treatment of dermatomycoses and systemic mycoses.
Testing of in-vivo activity

Systemic mouse candidiasis was used as the test model for antimycotic in vivo actions:

Male CFW, mice weighing 20 g were infected by injection of 3 x 10° CFU of C.
albicans per animal into the tail vein.

Untreated control animals all died from generalized candidiasis with granulbma
formation in the kidneys within one week post infectionem (p.i.). To test the activity,
the preparations, dissolved in a 0.2% strength aqueous glucose agar solution, were

administered orally by a stomach tube to the infected animals twice daily.

The daily doses were 2 x 25 mg/kg and 2 x 50 mg/kg of body weight (BW), and the
duration of treatment was S days. |

The survival rates of the treated animals were recorded daily up to the 10th day p.i. At

this point in time, no animals among the untreated control animals survived.

For the preparations, in each case 10 animals were employed per dose and control
group.

The results are shown in Table A. This s the replacememt'Sh o6t
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Jerr]Herr]

o[err]
(a) (b) in which R err] represents
a hydrogen atom a |ower al kyl group, a phenyl group whi ch may
be substituted by hal ogen, nitro, am no or hydroxy, or a phenyl -
-25-
Table A:
Example No. Dose Administration Number of
[mg/kg, 2 x daily] surviving animals-
Control 0/10
2. 25 p.o. . 6/10
2 50 - p.o. 10/10

Alternatively, the in-vivo activity can also be tested on Wistar rats. These would

require lower daily doses, based on mg/kg of BW, in order to achieve a comparable

effect of treatment. In this case, the test is carried out as follows:

Specifically pathogen-free male Wistar rats eight weeks old and weighing 200 g are
infected with 5 x 10° CFU of Candida albicans in 0.5 ml of PBS via the lateral tail
vein. This leads to 100% mortality within eight days. The animals already show
haemorrhages in the medial angle of the eye one day after infection; in addition to the
kidneys, other organ systems such as the brain, heart, liver, spleen, retina and lung are
affected. The substance is administered twice daily for 5 days perorally in 1 ml of
glucose (5%)-agar (0.2%) solution in each case, starting on the day of infection.

The better tolerability of the dipeptides or mixtures according to the invention was
tested in the following manner:

Wistar rats were fed daily with the corresponding substances and the weight pattern
was recorded. Either the B-amino acid by itself or an equimolar amount of the
corresponding mixture or dipeptide with an a-amino acid was administered. After a
treatment period of 5 days, the body weight of the rats had remained the same or
increased slightly in cases where the dipeptides or mixtures according to the invention
were administered, while it had decreased by about 5 to 10% in cases of treatment with

the B-amino acid.
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30 (1 ower) al kyl) group.

30 2. Napht hoqui none derivatives in accordance with claim 1
wherein R err] represents a grouping of formula (a).

3. Napht hoqui none derivatives in accordance with claim2, wherein R err]
t he groupi ng of forrmul-a (a) represents a hydrogen at om

4. Eapht hoqui none derivatives in accordagce with claim2, wherein R err]
in the

in

The present invention also relates to medicaments comprising the mixtures and/or
dipeptides according to the invention and to non-toxic, inert pharmaceutical excipients
and auxiliaries for combating diseases, in particular mycoses.

If appropriate, the active compound or compounds can also be in microencapsulated
form in one or more of the abovementioned excipients.

Preferred pharmaceutical formulations which may be mentioned are tablets, coated
tablets, capsules, pills, granules, suppositories, solutions, suspensions and emulsions,
pastes, ointments, gels, creams, lotions, powders and sprays.

The therapeutically active compounds or mixtures should preferably be present in the
abovementioned pharmaceutical formulations in a concentration of about 0.1 to 99.5,
preferably about 0.5 to 95% by weight of the total mixture.

In addition to the compounds according to the invention, the abovementioned
pharmaceutical formulations can also comprise other pharmaceutical active compounds.

The active compounds or the medicaments can be administered orally and parenterally.

In general, it has proved advantageous both in human and in veterinary medicine to
administer the active compound or compounds according to the invention in total
amounts of about 0.5 to about 500, preferably 5 to 100 mg/kg of body weight every 24
hours, if appropriate in the form of several individual doses, in order to achieve the
desired results. An individual dose preferably comprises the active compound or
compounds according to the invention in amounts of about 1 to about 80, in particular
3 to 30 mg/kg of body weight.

The medicaments according to the invention are usually combination preparations for
simultaneous, separate or staggered use in combating diseases.
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groupi ng of formula (a) represents the methyl group. 5.
Napht hoqui none derivatives in accordance with claim2, wherein Rerr] in

t he grouping of forrmula (a) represents the n- propyl group. 5

6. Napht hoqui none derivatives in accordance with claim?2, wherein Rerr] in
t he 5 groupi ng of formula (a) represents the n-heptyl group.

7. Napht hoqui none derivatives in accordan@@-with claim?2, wherein Rerr] in
t he grouping of formula (a) represents the phenyl group.

8. Napht hoqui none derivatives |n accor dance with claim 2, wherein R[err]

|18 the 10 Coggougl ng of for %‘%Pi esent BFSQB‘?LQ g&n&f/{lﬁ

wherein R errd, ngﬁ,g &c&"dﬁ%#) I
10. Napht hoquin nea?érl vatlves In accor ahdgglév)\nhtlﬂeﬁgﬁﬂlyagen ?Salanghyflto 9
i ncl usi ve, whmbdime. Fiﬂnsprﬂmhldes m (paticniprn tablets, ddated tablets capsules, pills,

'Ilgpht hoqui nlone der v.at | v s i n %dglgé??f\gutaﬁ] ané one of ultiah,mssus%)cnsmngor 1o

Napht hoqui ”Onénﬁlﬁoh‘@hlsﬁ%néﬁ'vﬂéqh@%%d&lt&n?ﬂoﬂbﬁ% oif%he MBehRE Bcddrdifg 6 -
the invention include, on the one hand, the o-amino acids and/or derivatives thereof,
called the o-amino acid component below, and, on the other hand, the cyclopentane-B-
amino acids and/or derivatives thereof, called the f-amino acid component below.

Combination preparations for separate use are products in which the individual
components of the mixtures according to the invention are present spatially separated
from one another. Tablets, coated tablets, capsules, pills and suppositories, which meet
this requirement, are particularly suitable for this.

Combination preparations for staggered use are also conceivable. These allow
administration of the individual components of the mixtures according to the invention
in a sequence spaced with respect to time. In the case of staggered use of such
combination preparations, it is conceivable to administer the 0-amino acid component
in a particular manner in relation to administration of the 8-amino acid component. The
O-amino acid component can be administered in the same administration form as the
f-amino acid component or in another customary administration form, for example the
f-amino acid component can be administered intravenously, while the o-amino acid
component can be administered perorally or intravenously.

In the case of staggered use, a procedure can also be followed in which only a part
dose of the o-amino acid component is administered in the abovementioned relation to
administration of the B-amino acid component with respect to time and the remaining
amount of the total dose of the Or-amino acid component is administered in one or more
part doses within a certain period of time after administration of the 3-amino acid
component. | |

This is the replacement sheet

Date: 18 #AR 1997



sents a brom ne atom 13. Napht hoqui none derivatives in

accordance with claim 11, wherein R repre- 20 sents a chlorine atom

20 14. Napht hoqui none derivatives in accordance with any one
of claims 1 to 9 5 i nclusive, wherein R represents a | ower al koxy

gr oup. 15. Napht Hoqui none derivatives in accordance with claim
14, wherein R repre- sents the m&A8oxy group. 25 16.

rac. - 2- (endo- Bor nyl am no) - 3- chl or o- 1, 4- napht hoqui none.

25 . 17. (+)-2- [(1R) -2-endo- Bornyl am noj

- 3-chl orol, 4- napht hoqui nqne. 18. (-)-2- [(1

R) - 2- exo- Borﬁ.ﬂﬁmmm&hl or o- 1, 4- napht hoqui none. 19. (+)-2-
[ (1R) - 2- endo- Bor nyl anmi no] -3-bromo- 1 , 4-naphthoqui none. 20.
rac. - 2- (2- endo- Bor nyl am no) - 3-brono- 1 , 4- napht hoqui none. 30 21,
rac. - 2-(2- enml am no) 1, 4- napht hoqw none.

30

rac. - 2- Chl or o- 3- (2 endo- nor bor nyl am no) - 1, 4- napht hoqui none.

23. rac.-2- Cg Lyof 9-3ist2- (mﬂﬁ@féh‘g'ﬂﬁa%xilcﬁrmﬂm)%sylﬂwmeyl) -amino-4-
24. rac. - 2-(2-exo- Bor nyl'am nof | or o- napht hoqui none
methylenecyclopentane— -carboxylic acid

:)\:lf\g NH CO,H
P
>

A solution of N-(9-fluorenylmethyloxycarbonyl)-(S)-isoleucine hydroxysuccinimide
ester (89.2 g, 0.198 mol) in 600 ml of dimethoxyethane is added dropwise to a solution
of (-)-1,2-cis-2-amino-4-methylenecyclopentane-1-carboxylic acid (35.1 g, 0.198 mol)
and sodium bicarbonate (33.36 g, 0.397 mol) in 480 ml of water at room temperature.
The mixture is stirred overnight at room temperature. The reaction batch is then
acidified to pH 2 with dilute hydrochloric acid and extracted several times with diethyl
ether. The combined organic phases are dried over sodium sulphate and concentrated
in vacuo. The product is crystallized on diethyl ether/petroleum ether. '

Yield: 70 g (74% of theory)

Melting point: 207°C
[OJ2° = -24.1 (c=1.15 in chloroform)

'H-NMR (250 MHz, CDCl,): 8 = 0.88 (cm, 6H); 0.98 - 1.15, 1.40 - 1.51, 1.52 - 1.80
(3m, 3H); 2.40 - 2.84 (m, 4H); 3.12 (cm, 1H); 4.10 - 4.48 (m, 4H); 4.61 (cm, 1H);
4.90 (cm, 2H); 5.84 (d, 1H); 7.20 - 7.80 (3m, SH).

CsH;,N, 05 (476.6)
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25. rac. - 2- (2- exo- Bor nyl am no) - 1; 4- napht hoqui none. 35 26.
rac. - 2- (2- exo- Bor nyl am no) - 3- br ono- 1, 4- napht hoqui none.

35 27.

rac. - 2- ( 2- endo- Bor nyl am no) - 3- net hoxy- 1, 4- napht hoqui none. 28.
rac. - 2- (2- exo- Bor nyl am no) - 3- net hoxy- 1, 4- napht hoqui none. 29.
rac - 2 - Chloro - 3 - [2 - endo - (1, 42797 - tetranet hyl norbornyl) -

am noj - 1,4 - napht hoqui none. 40 30. rac. - 2 - Chloro -3
- [2 - exo - (1,47,7 - tetramethylnorbornyl) - am no]- 40 1,4 -
napht hoqui none. 31. rac, -2-Chl oro- 3-

[ (4-propyl - Examplddk nyl ) - am no] -1, 4- napht hoqui none. 32.

rac. - 2- Chl oro-3- [(4-n-heptyl -2-exo-bornyl)am no] 1, 4-naphthoqui none.

33. rac.-2-Chloro-3 - [ (4-phenvl-2-exo-bornyl)-amno] -1

, 4- napht hoqyiNenes_&e(9-FI Imetflyl $ifcailfo ¥a I -4-methylene-
[(4 phenet hyf- 2- exé— rnyugreg%[?]o ¥ f@éqfafla lﬁ’?} a " )ammo 45Ine ylene

35. A phar negeopéntaie-lbrapeaxyic avid conpri sing a napht hqu| none derivative as

set - forth in any one of clains 1 to 34 inclusive in adm xture with
a -conpati bl e phar ma- ccutical carrier. 36. A process
for the manufacture of the conpounds clained i,p claim1. which

O. O\H/NH/'\OH/NH CO,H
o)

The title compound is prepared analogously to the instructions for Example I from
(-)-1,2-cis-2-amino-4-methylenecyclopentane-1-carboxylic acid (2.27 g,16.1 mmol),N-
(9-fluorenylmethyloxycarbonyl)-(S)-alanine  hydroxysuccinimide ester (7.0 g,
17.2 mmol) and sodium bicarbonate (1.49 g, 17.7 mmol). The crude product is purified
by column chromatography (toluene/ethanol, 9:1).

Yield: 5.7 g (81% of theory)

'H-NMR (500 MHz, CD,0D): & = 1.30 (d, 3H), 2.43 - 2.79 (m, 4H), 3.10 (cm 1H),
4.12, 421, 434, 4.50 (4 cm, SH), 4.91 (br. s, 2H), 7.30, 7.39 , 7.66, 7.79 (4 cm, SH).
C,sHa6N, 05 (434.5)

Preparation examples
Example 1

(+)-1,2~cis-2-(S)-Isoleucyl-amino-4-methylenecyclopentane-1-carboxylic acid

This is the replacement sheet
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50 - process conprises reacting a conpound of the general formula
[err] 15

_ 1,314,118
15 wherein R has the significance given in claim 1 and
Rlerr] represents a | eaving - atom or group (as hereinbefore
defined), :
-30 -
NH CO,H

H,N

A solution of the compound from Example 1 (24.0 g, 0.050 mol) in piperidine (200 ml)
is stirred at room temperature for 1 hour. When the reaction has ended, the piperidine
is distilled off in vacuo. The residue is taken up in water. After extraction with diethyl
ether several times, the aqueous phase is concentrated in vacuo, with the addition of
toluene. The product is crystallized from isopropanol/diethyl ether. |

Yield: 8.5 g (67% of theory)

Melting point: 198°C -

[o]2® = +23.9 (c=1.08 in water) _
'H-NMR (250 MHz, D,0): & = 0.70 - 0.88 (m, 6H); 0.91 - 1.18, 1.19 - 1.43, 1.53 -
1.72 (3m, 3H); 2.23 - 2.67 (m, 4H); 2.88 (cm, 1H); 3.28 (d, 1H); 4.30 (cm, 1H); 4.85
(cm, 2H). | '
CsH,N,0; (254.3)

Example 2

(+)-1,2-cis-2+(S)-Alanyl-amino-4-methylenecyclopentane-1-carboxylic acid

CH,
NH CO,H
H.N
? o) This is the replacement sheet



with an am ne of the general formula
[err] (rer)
significance given in claim1,

oxi di sing a conpound of the general formula

5 ' , Wherein Rerr] has the
5 or

-31-

The title compound is prepared analogously to the instructions of Example 1 from
Example II (5.7 g 13.1 mmol). The product is purified by column chromatography
over silica gel (methylene chloride/methanol, 1:1) and crystallized from
methanol/isopropanol/acetone.

Yield: 0.7 g (25% of theory)

Melting point: 218°C

[0]2° = +5.4 (c = 0.64 in methanol)

*H-NMR (500 MHz, D,0): O0=149 (d 3H), 2.45 (cm, 1H), 2.55 - 2.75 (m, 3H), 3.04
(cm, 1H); 4.01 (q, 1H), 449 (cm, 1H), 5.00 (br, d, 2H)

CiotigN,0; (212.3)

Example 3

(1R,2S)-2-Amino-4-methylenecyclopentane-1-carboxylic acid x (S)-isoleucine

oo X
H,N cop HN COM

(O<(1R,2S)-2-amino-4-methylenecyclopentane-1-carboxylic acid (25.0 g 177 mmol)
and (S)-isoleucine (23.2 g, 177 mmol) are dissolved in water (250 ml) and ethanol
(100 mi) at the boiling point. The solution is allowed to cool to room temperature and
the solvents are distilled off in vacuo at 60°C.

Yield: 48.2 g (100% of theory)

Melting point: 230°C (decomposition)

IH-NMR (D,0): 8=0.95 (t, 3H), 1.00 (d, 3H), 1.18 - 1.35, 1.40 - 1.56 (2m, 2H), 1.99
(cm, 1H), 2.52 - 2.67, 2.73 - 2.88 (2m, 4H); 3.09 (cm, 1H), 3.69 (d, 1H), 3.88 (cm,
1H), 5.09 (cm, 2H).

C,H,N,0, (272.3)

This is the replacement sheet

Date: 1 8 WK 1980



[err] wherein R and Rlerr] have the significance given in

claim1l, and, in either case if desired, converting a

napht hoqui none derivative of formula I 10 obtained in which R
represents a hydrogen atom or a hal ogen atom ot her than a 10 -
chlorine atominto a correspondi ng derivative in which R represents a
chlorine atom 37. A process32according to claim36, wherein an
am ne starting material of for- mula I'Il in which Rlerr] represents
a grouping of .fornmula (a) is used. 38. A process according to
claim 37, whgrein an amne starting material of 15 formula I'l'l in which
Rlerr] in thﬁxﬂmaﬁépng'of formula (a) represents a hydrogen atom 15

or the methyl group is used. 39. A process according to claim
36, wherein an amne starting material of formula Il in which

Rerr] renr o6IR.28) Srhmisobmethylancquilopeptapeil caulic acid (141 g 10ammol
20 i'ng r’rﬁ?‘g ;@Wb?‘c%&r %% & iﬂ%ﬁ%ﬁw @Wawh%%’é ﬁmﬁ% i s

used. pulverulent f8fh.
Example 5
A mixture of (-}-(1R,2S)-2-amino-4-methylenecyclopentane-1-carboxylic acid (14.1 g,

100 mmof) and (S)-isoleucine (65.5 g 500 mmol) is prepared analogously to the
instructions of Example 4.

This is the replacement skeet
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41. " A process according to claim40, wherein a starting material of fornula
|1 in which Rrepresents a bromne or chlorine atomis used.
42. A process according to any one of clains 36 to 39 inclusive, wherein a

start - : ing material of fornmula Il in which R represents a hydrogen
atomis used. 25 43. A process according to any one of clainms 36
to 39 inclusive, wherein a start- 25 =-33- ing material of formula Il in
which R represents a | ower al koxy group is used. 44. A process
according to claim43, wherein a starting material of fornmula Il in

which R reprgsents the nmethoxy group is used. 45. A process
accor di ng toﬁﬂﬂﬁﬂaﬂgnof claims 36 to 44 inclusive, wherein the 30

reaction of a conpound of formula Il with an amne of formula Il is
carried out in an_ 30 inert organic sol vent.

¢ N 46
process accoldi ngMistuse, goBPAESIBE %ﬁﬁ@@@'%%@&%‘@%@mﬂﬁﬁ
reaction of a co I }5\4]}'? ; ) vhiredh I is.
carried out at n%g%gnggr?%%l%%&eﬁo rom aggm} dr&(;lomtenpgreé&ure to
about 150[err]C. 35 47. A process according to claim 36, wherein a
starting material _of formulg | i n wh'cthe%re_sents a

cep!

Vo35 . .
hal ogen at om2and Afihre ageosdingde Claim bycharscierzed iy esjgramino acids

of the general formula (Ja)
rR® .
RSR"N)\COX (Ia)’ |
in which

R® represents cycloalkyl having 3 to 8 carbon atoms, or represents aryl having
6 to 10 carbon atoms or hydrogen, or represents straight-chain or branched
alkyl having up to 8 carbon atoms,

where the alkyl is optionally substituted by cyano, methylthio, hydroxyl,
mercapto, guanidyl or by a group of the formula -NR'R® or R>-OC-,

wherein

R’ and R? independently of one another denote hydrogen, straight-chain or
branched alkyl having up to 8 carbon atoms or phenyl,

and

R’ denotes hydroxyl, benzyloxy, alkoxy having up to 6 carbon atoms or
the abovementioned group -NR'R?,

or the alkyl is optionally substituted by cycloalkyl having 3 to 8 carbon

This is the replacement sheet
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whith R err] represents a hydrogen atomis used. 48. A process
according to claim36 or claim47, wherein the oxidation of a

conmpound of forrmula IV is carried out by conducting oxygen through a
solution of a 40 conpound of formula IV. _ '

40 "49. A process according to any one of clains 36 to 48

I ncl usive, wherein the conver si or3dof a napht hoqui none derivative of
formula | in which R represents a hydro- gen atom or a hal ogen atom
other than a chlorine atominto a correspondi ng derivative i n which

R represents achi or g SLOR & Pt 80Ut 1R oRl, WAkl WM B1hEH o
substituted by hydroxyl, balogen, nitro, alkoxy having up to 8 carbon atoms
or by the group -NR'R’,
wherein
R’ and R® have the abovementioned meanings,

R* and R represent hydrogen
or
R3 and R? together form a radical of the formula -(CH,);-,

R® represents hydrogen and

X represents hydroxyl, aryloxy having 6 to 10 carbon atoms, alkoxy having
up to 6 carbon atoms or the group -NR'R?,

wherein
R’ and R? have the abovementioned meanings.

3. Mixture according to Claim 1 or 2, characterizedinthatit..comprises
cyclopentane-B-amino acids of the general formula (Ib) '

ol @,
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16 - 1,314, 118

16 50. A process for the manufacture of the naphthoqui none
derivatives of formula | in claiml, substantially as herei nbefore
described with reference to Exanples 1 to 17. 51.

Napht hoqui none derivatives of fornmula | in claim11, when manufactured by 5
the process claimed in any one of clains36-to 50 inclusive.

5 For the Applicants,

CARPMAELS & RANSFORD, Chartered Patent
Agent s, . . 24, Sout hanpt on Bui | di ngs,
Chancery Lane, LOH&IWCb\/\CZA 1AZ. Printed for Her Majesty's

Stationery Ofice, by the Courier Press, Leam ngton Spa, 1973.
Publ i shed by The Patent ,Office 25 Southanpton Buildings, London, WC2A 1AY,
from R" and R” represent hydrogen or whi ch copi es may be obt ai ned.

R' and R? together form a radical of the formula =CH,,

R represents hydrogen, or represents straight-chain or branched alkyl having
up to 8 carbon atoms or phenyl and

Y represents hydrogen, straight-chain or branched alkyl having up to 8 carbon
atoms or aryl.

4, Mixture according to Claim 1, comprising o-amino acids according to Claim 2
and cyclopentane-f3-amino acids according to Claim 3.

5. Dipeptide comprising an o-amino acid or a derivative thereof and a
cyclopentane-3-amino acid or a derivative thereof.

6. Dipeptide according to Claim 5, comprising an camino acid of the general
formula (Ia) according to Claim 2 wherein X in the formula (a) represents the
content of the covalent bond of the o-amino acid and the cyclopentane-3-amino
acid.

7.  Dipeptide according to Claim 5 or 6, comprising a cyclopentane—B—émino acid
of the general formula (Ib) according to Claim 3 wherein Y in formula (Ib)
represents the content of the covalent bond of the o-amino acid and the
cyclopentane-f3-amino acid.

8. Process for the preparation of* dipeptides according to one of Claims 5 to 7,
characterized in that compounds of the general formula (II)

[

| R O A
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R R
Jﬁ a,

HN COH
in which
R' and R? have the abovementioned meanings,

. are first converted, by reaction with protected amino acids of the general
formula (1)

R3

- (Im),
R1o_ NR4)\ CO—R"

in which

R3 and R.4 have the abovementioned ﬁmnMgs,
R represents an amino-protective group

and

R" represents an activating protective group which is customary in peptide
chemistry, preferably the hydroxysuccinimide ester radical, or

10 11 H \ _— /
R™ and R" together represent the grouping /C o ,
(4

o
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into the compounds of the general formula (IV)

in which

R, R% R3, R* and R have the abovementioned meanings,

in solvents and in the presence of a base,

and, finally, the amino-protective group (R') is split off

if appropriate the stereoisomers are separated, in the case of the esters (R® #H
in the formula (Ib)), the acids are reacted with the corresponding alcohols by
customary methods, and in that, if appropriate, the dipeptides are converted into

their salts.

9. Mixtures according to one of Claims 1 to 4 and/or dipeptides according to one
of Claims 5 to 7 for treatment of diseases, in particular of mycoses..

10. Medicaments comprising mixtures according to one of Claims 1 to 4 and/or

dipeptides according to one of Claims 5 to 7 for combating diseases, in
particular mycoses.
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Abstract

The present invention relates to mixtures of c-amino acids and/or derivatives thereof
and cyclopentane-B-amino acids and/or derivatives thereof, dipeptides of the
abovementioned O-amino acids and cyclopentane-B-amino acids and mixtures of the
abovementioned mixtures and dipeptides which have an improved tolerability in warm-
blooded animals compared with the pure cyclopentane-B-amino acids.

No figure is suggested
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