+

Agent for the detection of esterolytic and/or proteo- |lytic enzynes and
phenoxyawi no aci d and phenoxypepti dé esters suitable as substrates
thEJéTor, processes for their preparation, as well as their use for the
pro- 5 duction of agents according to the invention In the diagnosis
of di'seases of the kidneys and of the urogenital tract, the detection of

"l eukocytes in the urine is of great inportance. Htherto, this detection
was<carried out m croscopically in that thg-10 nunber- of | eukocytes which
were present in a definite volunme of urine were counted under the

mg{g;cggg- Pﬁv"zvﬂéen{:hférngﬁ@ogei:é%ﬂféﬂ &k NEsE ;?é%gg'-fa,aﬁéag*i%@&ﬂ
Therefore, for _Sogftié n@mzﬁlg Qaén@%a&ggm;ﬁd é&i&'sﬁx&:%é%gbﬁ é@%& ons
as detection prinCrpre ror Teukocy S1

| eukocyt es possesgstie bs 086l EABYEEa S DEEHELHA LY CEhSrd£6r | NBrated 644 oo Of

| eukocytes i n body urds, 1n I C e esterolytic and/or proteolytic
activity present tiheiheptepkrayias, cas wllissdtheir anse Viocathgynpses are
known from publ i shed German Patent Specifications Nos. 2 826 965 and 2 836
644. Sul phonpht hal eidm [& slvactondimgt By sthe cifent eby used as

substrate for the l'eukocyte esterases and/or proteases. The col oured
materials |iberated i n Imetheisdiagnesis cvf ydibseasesf i the dridnays trndd

of the urogenital tract, the detection of leukocytes in

the urine is of grea£ importance. Hitherto, this
detection was carried out microscopically in that the

10 number of leukocytes which were present in a definite
volume of urine were counted under the microscope.
However, this method is very time-consuming, laborious
~and tiring and, in addition, requires the use of
trained persoﬁnel. s

15 - Therefore, fof some time, it has been attempted
to use enzymatic reactions as detection principle for
leukocytes in various body fluids since the leukocytes
poséess a broad enzyme spectrum;

Agents for the detection of leukocytes in body

20 fluids, in which the esterolytic and/or proteolytic
activity present in the lgukocytes are utilised for
analytical purposes are known from published German
Patent Specificationé'ﬂbs. 2 826 965 and 2 836 644.
Sulbhdnphthalein esteré or azo dyestuff esters are

25 thereby used as substrate for the leukocyte esterases
and/or proteases. The coloured materials liberated in

the case of the enzymatic reaction are evaluated



according to generally known nethods. The agents described in these
docunentss are still too insensi-tive. They display too | ong reaction tines
far tthe lower limt of detection so that the practical use is still bound 5
up with certain disadvantages, in particular too long waiting tinmes in the
carrying out of the test. Various nethods for the detection of proteases
and -esterases are al so known fromthe. histo- and cyto- chem cal enzynol ogy
(é#(, for exanple, A G E. Pearse, 10 H stchem stry, Theoretical and
Applied, 3rd ed., Churchill Livingstone, Edinburgh-London-New York 1968).

I'n principle, thej@g¥®indeESyertd S0 15 ath&Rt GhEdiesds Or Miakdgerftad our ed
esters which, by enzymatic splitting, nostly break down into a col ourless

acid and an al so déscriid®Uin aSfesd EImdie ol SOMIONAY .insEisil@ELr 1S

then reacted, in a reaction follow ng the enzymatic saponification, to give
col oured product SThedy Gi syl 30 WHad Moy tie &b tAiZeM | timess | e AthedXicair MEmit
reaction. F. Schmal zI and H Braunsteiner describe, for 20 exanpl e,in
Klin. Wschr. 46, &fAdt8orn kpathdt cthey tpxamsnicel Jseukice \ate 1ds thenase
detection with naphthol - AS-D-chloroacetate as substrate and a di azoni um
salt for the ¥ or mp iveithfcartaigy|digadivantageompdmeafucupmdeon Yang t he
rapid and sinple detection 25  of |eukocytes in body fluids, such as e.g.
in urine. two corffiieng &imessvithehic g g rdte®t Fhse taftui t- abl e.
They react too insensitively. For _exanmple, .
Various methods for the detection of proteases
“ and esterases are also known from the histo- and cyto-
chemical enzymology (cf., for example, A.G.E. Pearse,
10 Histochemistry, Theoretical and Applied, 3rd ed.,
Churchill Livingstone, Edinburgh-London-New York 1968).
In principle, there are thereby also used colourless
or weakly coloured esters which, by enzymatic splitting,
moétly“break'down'into a- colourless acid and an also
15 coloufless alcohol {(phenol) component. The latter is
then reacted, in a reaction following the'enzymatic
. saponification, to give coloured products, e.g. by
coupling with diazonium salts or oxidative reaction.
F. Schmalzl and H. Braunsteiner describe, for
20 example, in Klin. Wschr. 46, 642 (1968) a specific
cytochemical leukocyte esterase detection with naphthol-
AS-D-chloroacetate as substrate and a diazonium salt for
the formatiqn'of'ﬁhe coloured azo compound.
For an agent for the rapid and simple detection
25 of leukocytes in body fluids, such as e.g. in urine,
two component systems of this kind proved to be unsuit-

able. They react too insensitively. For example,



sanpl es with 5000 | eukocytes/ [err]. show no reaction, Furthernore, as is
"known, many conpounds occurring.in the urine, such as urobilinogen,
stercobi linogen, bili- rubin and others, react with diazoniumsalts. This

i s™5 best shown by the commerically available patented tests for the
detection of urobilinogen or bilirubin iré-he urine which use di azoni um
salts for the detection reaction. The diazoniumsalts used in the

| i %erature for the sstiplas ewilehe5000n Iehdoclyite sfesanli bechsi deo rmsad § dms., 10
W th other urine conponents and are, in some cases, not usable for a

| eukocyte test becdisetivérmbrer asnisokoown ,Fmafyectompoundd locmsing nin
describe in J. Hi sto- chem/Cytochem 22, 327-339 (1974), as well as
Ornstein et al. in Wetusatee, sishogBenrobddinDged, ptercoditlinogen, bili-
coloration of various esterolytic and proteolytic enzymes on L .
el ectrophoresi s pl Reigeed bkeBstorepré Wit Adazosd uihd$addiar dtidsh 3

the enzynes. There is hereby used the couplin f vari,us _naphthyl, esters,
inter alia |l-na tfﬁﬁ$?+%ﬁ%v9lblzthﬁlﬁﬁpﬁér%Fgﬂgaié?@lﬁﬂbyﬁfﬂﬁyégted tests .

par e rosant 0 | ep b Slot e Db of Btk RO SRIGA Lt e e
ti f disturhi ' .
separation, o 1 409 HECORCALY SSERBNSDS RS 0O N ML fpcston.

Barrett are ConcerQﬁﬂaii&é@&ﬁf@ﬁ1s&ltslﬁgedzﬁﬁ'%E% LhLEDa e £33 the

char acter -
esterase detection show the described side reachioms

o :
10 with other urine components and are, in some cases, not

usable for a leukocyte test because of their own colour.
F. Sweetman and L, Ornstein describe in J. Histo-
chem.[Cytochem, 22, 327-339 (1974), as well as Ornstein
et al, in Abstracts _Histbchem, Soc. 1973, p. 411, the
15 cm&pration oflvapiouglgsterolytic and proteolytic
enzymes on electrophoresis plates which serve for the
purification and separation of the eunzymes. There is
hereby used the coupling of various naphthyl esters,
L/‘ inter alia l-naphthyl-N-acetyl-D,L-alanine with diazo-
20 tised para-rdsaniliﬁe. In spite of the high starting
concentration of the enzymes, which are obtained from
40 - 100 million cells/ml., and of the separation of
disturbing secondary componeuts, there are hereby
required reaction times of over two hours for a
25 coloration. . :
P.M, Starkey and A.J. Barrett are concerned in

Bigchem. J., 122, 265-271 (1976) with the character-



-7- isation of an elastase jisolated from human spleen cells and prepared

pure. Thé cl eavage act|V|ty of thi $ enzynme towards various naphthyl esters

apd hitro- aniline derivatives is described. From inmmunol ogical 5

i nvestigations, the conclusion is drawn that this el astase agrees with that

from human neutrophilic:leukocytes. The aithors carry out their

gf’stlgatlons solely with regard_ to the chem cal properties of |eukocyte
ymes but not fo*s@ﬁéoﬂePﬁc@Poﬁ1é§t@ﬁ@néﬁﬁlﬁyeQﬂg%Rﬂsﬁ%ﬂa%Lﬁﬁl%ﬁQynes

Furthernore, ther ec@IEs kaganpy¥a a@@a utrer, a%ed@l@awacgb d 455 PELSo PN the
basis of a buffer, a@gartlcE i azoni,um sal t, mell as of(g suj tabl e
ester. For exanpl & h+% 3y 0%y T PVARRBSe Vg ous & SHETORPAE R T B~

197Z,hC?apLFr AQS_amfhimeyderﬁﬂaeiaess1spﬁ@%%ﬁhﬁ£&éuiﬂbmtﬂmmunafng§?¥lbed
napht hol chl or gacet N Ipation with.mul.ti azoti estuffs
and a phosphat ?bﬁ%&%sﬁ;%%g?ﬂgnﬁet g@?l Hn&lugﬂ.o %@vﬁbﬁ c% 035, u. S
Patent No. 3 905 8Ylagbasehagreees vikbmshas Eowi ﬁameanneitnmniMc
phosphate or phenyjg W@é éhaﬁtﬁbﬁ‘%o Pt fte tﬂq%knom#%%{tgir%tg%

of the alkaline p at'ase mever previ ous
detecti on systens SﬁiéﬂﬁV%V%dr%%@r@otEet@§aﬁh@mﬁﬁa%Iﬂ?QRﬁﬂiﬁQ%npﬁﬁ the 25

esterolytic and/ orlAnedeptyt ez PREEMBudChiotl B rofsHN@etection of unknown
10 amounts of such enzymes,

Furthermore, there are known various esterase
v detection principles on the basis of a buffer, of a
particular diazounium salt, as well as of a suitable
ester, For example, in W.J., WILLIAMS et al.,

15 Haematology, 2nd edition 1977, Chapter A25: Leukocyte
esterases, pages 1633-1636, there is described naphthol
chloroacetate in combination with multiple diazotised
dyestuffs and a phosphate buffer for the detection of
anesterase activity. In U.S5, Patent No, % 905 872

20 there is claimed a combination of napthyl phosphate
or phenyl phosphate with a diazonium salt for the
determination of the alkaline phosphatase. However,
all these previously known esterase detection systems

_ have proved not to be usable for the detection of the
(% : 25 esterolytic and/or proteolytic eunzyme activity of the



| eukocytes in body fluids. Now, it was the task of the present invention to
make avail able an agent for the detection of estero- lytic and/ or '
proteolytlc enzymes with a conbination of 5 - esters and di azonium salts as
reaction partners for these enzymes with which these can be detected in a
shorter tinme in a sinple and easily handl ed way and whi ch show no
kv/urblng side reactions with other conponents of the sanple to be

estigated. 10 This task was s@-wved in that a particul ar conbin-

atlon of suitable esters and specially substituted diazoniumsalts is

enpl oyed, mhereb& ég TW'£bd§h%r@ onlun1salts used do not enter into
side reactions MAt nponen , such as for 15 exanpl e

bi 1 rubi n and urobi |1 nw IR AIARGS 1SRl m%cblee%awlm@nﬁﬁehd% the

phenol i ¢ conponents resulting in the case of the splitting of the ester

used, with formamake alvadledleuned agemoyet. tHae sawicbakbe 8%t estaust be
sufficiently reactive 20 with regard to the esterolytic and/or

proteol ytic enzyngzich andgfor piatebletial enshiels a6 tHUaCkbihbanaRessi bife
into the acid and al cohol conponents (under which phenols are also to be
under st ood) . 5Theeateess ande ddhzonti amb@ad @ ss @lseeeadtibat palrenkirsefatred

al cohol 25 . conponents couple well and conpletely with the diazoniumsalts
used. The reacti thepeoknzimedi withi winichl themestcan be detected in a

shorter time in a simple and easily handled way and

\ ' which.show no disturbing side reactions with other
components of the sample to be investigated.

10 This task was solved in that a particular combin-
ation of suitable esters and specially substituted
diazonium salts is employed, whereby, surprisingly,
the diazonium salts used do not enter into side
reactions with other urine components, such as for

15 example bilirubin and urobilinogen, but rather couple
specifically and rapidly the phenolic components
resulting in the case of the splitting of the ester
used, with formation of a coloured compound.

The suitable esters must be sufficiently reactive

20 with regard to the esterolytic and/or proteolytic
enzymes in order that they are split as quickly as
possible infq the acid and alcohol components (under
which phenols are also to be understood). The esters
are also to be so selected that the liberated alcohol

25 components couple wellﬁand completely with the diazonium
salts used. The reactivity of the diazonium salts must

also be so adjusted by suitable choice of the substituents



al so be so adjusted by suitable choice of the substituents -9- that
‘there adiittedly takes place a sufficiently rapi d coupling of the al cohol
conponents |iberated fromthe esters used according to the invention but no
reaction with other conponents of the test solution, 5 The subject of
t hes present invention is the use of agefts for the detection of esterolytic
a d/or proteo- lytic enzynmes, consisting of an absorbent carrier, a film

I a powder rﬂbﬁwﬁﬁleﬁe|y@@htteﬁayetaﬁesobm'&alc@naor.au&‘ﬂlm.@ﬁ!ﬁlj et
contalnlng a suitable esterase 10 and/or protease detection principle, a
buffer, as well aoypdsiviglof fiird helcobodl tympopkayedladdirbited atoar itdles,
for the detection of |eukocytes in urine, whereby the agent is added to the
~urine to be |nve§ﬁuyn3xh83ﬁia¢mpr©$u$tanttbelmuwehbnnatbum n®> aesetdach
visually or 15 photonetrically, characterised in that, as esterase and/or
prot ease detecti it ioldial conprnents ofelha bembi falMEA0S. a special |y
substituted dlazonlun1salt and a suitable ester, the reactivity of which is
atuned to one-?anot her bﬁﬂ/ %&h&%ﬁﬂ PLhbre cPBeSeRt éBE@PFfLG@nF@ stre pgeswdh a

manner that there ad ttedl ak ce a guffi C|e coupling with

the al cohol comp&&&H &f??%?f%‘ﬂ% %gt@? BGe: BXP g‘fl /8% Broredrher

conponents of th test solutlon wher e t he_.ester % %cted f.romthe
on51s ng of an hbs3r carrier, a

group of conpoun af° t
f;lm layer, a powder mixture, a lyophilisate, a solution

or a reagent tablet, containing a suitable esterase
10 aund/or protease detection principle, a buffer, as well
as possibly further usually employed additive materials,
for the -detection of leukocytes in urine, whereby the
agent is added to the urine to be investigated and the
”resulfant colour formation is assessed visually or
15 photometrically, characterised in that, as esterase
and/or protease detection principle, there is used a
combination of a specially substituted diazonium salt
and a suitable ester, the reactivity of which is atuned
N~ : to one another by suitable choice of the substituents
20 in éuch a manner that there admittedly takes place a
sufficiently rapid coupling with the alcohol componeuts
liberated from the ester but no reaction with other
components of the test solutioq, whereby the ester is
selgcted from the group of compounds of the general

25 formula II



25 formula |1 [err] in which [err] which each can be the sane or
differenty each signifies a hydrogen or a halogen atom -a |ower alkyl, a
| oyer al koxy, an aryl, 5 an aralkyl, an aral koxy, a hydroxyl, a carboxyl,
a carboxy-| ower-al koxy, an aral koxycarbonyl, an aral koxy-
carbanyl-lomer-alkoxy, anitro or a Iomer.ﬁfylan1no group or in each case
mggpelghbourlng substituents a benzo-annetiated radical possibly
su ituted by 10 hal ogen, X' a sul phur atomor an imno group possibly
substituted by a |lower alkyl, an arylR'-an aral kyl or an acyl radical, A an
am no acid or a peptide residue, B a |%rogen rotective group usual in
peptide chem stry or derived erefroky or of @ompbundB of the general 15
formula I'll [err] in which er{ be the sanme or different,
each signify hydrogen, a | ower alk al koxy, al kyl am no o(II)
di al kyl am no group, whereby t W R r4ng substituents can also
represent an annel |l at ed benzeﬁ%gylng A al ' B have the above- gi ven neani ng.

R'u

in which R'l, R'2, R'E’ R'u, which each can be the
same or different, each sigqifies a hydrogen'or a
halogen atom, a lower alkyl, a lower alkoxy, an aryl,
an aralkyl,'an aralkoxy, & hydroxyl, a carboxyl, a
carboxy-lewer-alkoxy, an aralkoxycarbonyi, an aralkoxy-
carbonyl-lower-alkdxy, a nitro or a lower acylamino
group or in each case tﬁo neighbouring substituents a
benzo-aunellated radical possibly substitufed by
10 halogen, X' a sulphur atom or an imino group possibly
substituted by a lower alkyl, an aryl, aun aralkyl or
an acyl radical, A an amino acid or a peptide residue,
B a nitrogen protective group usual in peptide chemistry
iv, _ ' or derived therefrom, or of compounds of the general

15 formula III

0 - A-3B
Rlil.
(II1)
R2" . ) Rq.?l
: 114
R
in which Rl“,'Rz", Rz", ", which can be the same or

different, each signify hydrogeun, a lower alkyl, a

lower alkoxy, elkylamino or dialkylamino group, whereby



A further subject of the present invention are 5 agents for the detection
of esterolytic and/or proteo- lytic enzynmes in | eukocytes in urine,

consi sting of an absorbent carrier, a filmlayer, a powder m xture, a

| yophilisate, a solution or a reagent tablet, containing a suitable
ester.ase and/ or protoease detection principle, 10 a buffer, as well as
possi bly further additive materials usually enployed, characterised in

thats as esteraseigio PledigtasRIPIiACi Wb et ithenesi 6ausalisd eeporahitoBnof a
specially substituted diazoniumsalt and a suitable ester, the reactivity

of which is adj usbatelldadre dwideaie hyidd, SuahdbBehshoi tReobbbke-given
substituents in such a manner that there admttedly takes place a
sufficiently rapi deecadmg.ng with the al cohol conponents |iberated fromthe
ester but no reaction with other conponents of the test solution, whereby
the ester is selected fir dmnttihemrmaipjadt to g poepeundinvénthengemrer a
formula Il {err] in which Rg;g#amhich can be the sane or different, each
signify a hydr8geAsgntsalege® tectinmrofl &kyteralybier andKexypratearyl
ar aral kyl, an- -12- aral koxy,, a_hydroxyl, a carboxyl, a . .
carboxy-lomer-alk&i?}Caﬁn&ﬂ&e@%ﬁibéﬁﬂﬁﬁyxzt%ﬁ\1“ urine, cousisting of an

ool koxycar bony| | guelraLioNee Sl (10 00 2 | UL 20BN GEoR.21 b
| ' ~lyophilisate, a solution or a reggeht tablet, cbntaining
a suitable esterase aund/or protoease detection principle,
~ 10 a buffer, as wéll as possibiy further additive materials
usually employed, charascterised in that, as esterase or
protease principle, there is used a combination of a
specially substituted diazonium salt and a suitable ester,
the reactivity of which is adjusted to one another'by

15 suitable choice of the substituents in such a manner that

there admittedly takes place a sufficiently rapid coupling

with the alcohol components liberated from the ester but
no reaction with other components of the test solution,
- . whereby the ester is selected from the group of the
20 compounds of the general formula II
R'l
t : - -
R 2 0 A B . |
o _ (I

in which R'l, R'5, R'5, R'ys which can be the same or
differeut, each signify a hydrogen or halogen atom, a.

lower alkyl,'a'lower alkoxy, an aryl, ar aralkyl, an



5 possibly substituted by hal ogen, X a sul phur atomor an imno group
passibly Substituted by a lower alkyl, an aryl, an aral kyl or an acyl
radmcal, A an anmno acid or a peptide residue," B a nitrogen protective
group usual in peptide chem stry or derived therefrom or of conpounds 10
of the general fornmula I11.0- A- B[err] inWwhiic [err] which can be

h
h di ff , h_r hyd , I | kyl I
ol 5%y al Kyl am nG GHRT kyf el BoOBY bap® HRCELRY 25 o fid Py TEE%

2bove- gi ven meani B HEREEY HERSef Ly . e pEBRT RGeS RN |
an annel ated benzgaqid iy B RSy 0Ly I EREASCEEGAR 324K oloh case o

benzyl oxycar bonyl group. 20 e sub8tit lazoniumsalts I n

the neaning of thegay ridl SSb 9P Si8nt50h BYAYRLEnneERRWNIRGlcdihe
general fornula I err] inwhich [err] signifies a lower alkyl, a |ower
al koxy, a | owes alpoddmiiGamths BN @ BRohbRegean Xt B eulpdipNRlItdiP o hn
N-pyrrolidino, a possibly N -alkylated 5 N pI perazi no, an N-pi peridino
group, hal ogen or imjdriogeroug epsgsiblpwenbatkyhited bgwer lakieaxylikyl, an
aryl oxy, a |lower alkylnmercapto, alkylam no, dialkylamno, a hydroxyl,

_ aryl, an aralkyl or an acyl radical, A an amino acid or

a peptide residue, B a unitrogen protective group usual in

peptide chemistry or derived therefrom, or of compounds

N\ : .
10 of the general formula IIT
O~ A -8B
11 t
L ]
_ : (III)
14 1
B2 e Bl
. 3
in which R";, R",, R“B;,an’ which caun be the same or
different, can each represent hydrogen, a lower alkyl,
a lower alkoxy, alkylamino or dialkylamino group, whereby
15 two neighbouring substituents can also represent an
- annelated benzene ring, A and B have the above-given

meauning, whereby when Rl“ and Ré" or R2" and R5" is an
annelated benzene ring, B does not represent an acetyl
or benzyloxycarbonyl group.

20 Suitable substitutéd diazonium salts in the meaning
of the present invention are, for example, compounds

of the general formula I



an N-norpholino, N-thionorpholino, N-pyrrolidino, a possibly N -alkyl ated
N- pi peraz no, N-piperidino, 10 phenyl am no, a phenyl group possibly
suRstituted with a |l ower al kyl or |ower al koxy radical, hal ogen or

hydr ogen, [err] which can be the sane or different, each signify a l-ower
al kyd , a | ower al koxy, a | ower al kyl mercapto group, hal ogen or hydrogen,
whereby [err] 15 and [err] together can_ gEresent an annel ated benzene
rigj: and X a stabilising anion. The estersS”of the general fornulae Il and
Il are saponified rapidly and conpletely by esterases and/or proteaaes,
for exanple by the esterases and 20 proteases occurring in the

neut rophi lic granul ocytes. The |il®grat & phenol components react well,
~quickly and selectively with the IQw el ectrophilic diazoniumsalts of the
general formula |. Therefore,gaccor . +l:44- ta-§he principte according
to the invention, there can bep <Y &N e 2hd Tapidl y-indicating
agents for the detection of |eukocy+eg in body fluids. Furthernore, it has
been shown that the agents accordi’ng tg the invention 5 are also
outstandingly suitable for the gereral &etection of proteolytic enzynes,
such as for exanple of elastase, chynotrypsin or trypsin, in agueous

sol utions or body, fluids, such as e.g. whole blood, serumor [|iquor,
pancreas secr et i ot othighddussiaritiee @ rkewar alkyl, a lower alkoxy,

a lower alkylmercapto, an N-morpholino, an N-thio-

U morpholino, an N-pyrrolidino, a possibly N'-alkylated
5 N-piperazino, an N-piperidino group, halogen or hydrogen,
R, a lower ;lkyl, a lower alkoxy, an aryloxy, a lower
alkylmercapto, alkylamino, dialkylamino, a hydroxyl,
an N-morpholino, N-thiomorpholino, N;pyrrolidino; a
-possibly N'-alkylated N-piperazino, N-piperidino,
10 phenylémino. a phenyl group possibly substituted with
a lower alkyl or lower alkoxy radical, halogen or
hydrogen, Rz. R3, R,, which can be the same or different,
each signify a lower alkyl, a lower alkoxy, a lower
alkylmercapto group, halogen or hydrogen, whereby Ry
15 and R, together can represent an annelated benzene
ring, and X a stabilising anion.
The esters of the general formulae II and III
are saponified rapidly -and completely by esterases
and/or proteases, for example by the esterases and
20 proteéses occurring in the neutrophilic granulocytes.
The liberated éhenol components reéct well, quickly
and selectively with the low electrophilic diazonium

salts of the general formula I. Therefore, according



10 The di azonium salts of general fornmula | are, in part, known
conpounds¥ Derivatives in which the sub- stituents [err] and/or [err]

repy esent N-thionorpholine, N- pyrrolidino, a possibly N -alkyl ated

N pi perazino or N- piperidino group are new conpounds. However, they can be
15 prepared in analogy to the known subst-ddices according to per se known

met hpds. The conpounds of the general formula Il are des- cribed in
pubti shed German Spethéi painohple. a2 c83Aliggy toTH e stwvenision het eRerapn be
formula Il are then new 20 conpounds when [err].and Jerr] or [err] . and

[err] is an annelprededeteatehder pnd, rBrid lyotingdicaldng agenehziPhxibe
car bonyl group. They can be grepared Iin that one reacts canpounds of the
general formul a 1%eEpcFepR] ofslepkoggites 1o &gy ¥t ¥ eYmere, it

abover giver | L Beott SRl BRstp AL AP S, 9808 Apcntion
cbove- 9 veD A 00 9168, opPERSRNS RIS, RREHY 5 4 YEABIPhatogtion
(nere are, uoed £ 8 bURpRBLTESD! SRty oA Tt s op v bdase,

' chymotpypsin or trypsin, in aqueous solutiouns or body
f£luids, such as e.g. whole blood, serum or.liquor,
pancreas secretion'or aqueous faecal extracts.

10 The diazonium salts of general formula I are, in
part, known compounds,., Derivatives in whigh the_sub—
stituents Ry énd/or R, represeunt N-thiomorpholine, N~
pyrrolidino, a possibly N'-alkylated N-pjperazino or N~
piperidino group are new compounds. However, they cau be

1 15 preﬁared in analogy to the known substances accordiung
to per se known methods,
The compounds of the general formula II are des-
cribed in published German Specification No., 2 854 987.
~ The esters of the general formuls II are then new

20 compounds when Rl" and R2" or R2" and: RB" is an aunnel-
ated Benzene ring, B is not an acetyl or benzyloxy-
carbonyl group. They can be prepared in that one reacts
compounds of the geuneral formula IV

OH |
L | | (IV)

Rﬂ3

25  in which R";, R",, R"3 and RY, have the above-given



10 formc acid ethyl ester, or active esters. Therefore, a further
subject of the present invention are the new esters of the general formula
11, as well as their use for the production of agents for the detection of
esterolytic and/or protealytic enzynmes. 15 By halogen in the ~
definition of [err] and [err] or of [err] and [err] is to be
ungsgstood fluorine, chlorine, brom ne or__iodine, preferably chlorine and
brom ne. The | ower al kyl, al koxy, alkylﬁﬂ-'tapto, al kyl- 20 and

di al kyl am no groups in the definitions of [err] [err] , as well as [err]
contain 1 to 5, mesindmghl with @nnearaadid satamd®s pepitdidelsy ofhaheogeaspandi ng
nmethyl radicals are quite especially preferred. As stabilising anion X
tetraf | uor obor at £€ormali@a Vv 25 chl orozi ncate or perchlorate is preferred.
By an aral koxy group in the definition of [err] [err] and [err] as well as
of an aralkyl group in t he def HO—®—&n of X are to be unded¥eod e.g.
phenyl and napht hyl groups substituted by oxy-lower alkyl or |ower alkyl
radi cal s, wherebyn! hiadhky ahddisC Ala¥eCthe bdoRrelgiveh magfiagabby 1 to 3

carbon atons. The 5 benzyl oxy or the benzyl radical are especially
preferred. A$ | ouwpprapyiiatendegetifeoderivhtikksahd rkefr hctbeaingow® i Nt o
question the am de groupings of the |lower aliphatic carboxylic acids with 1
to 5, prefer- methods usual in peptide chemistry.
As reactive derivatives, there are used e.g. the
- acid chlorides or the mixed anhydrides usually
employed in peptide synthesis, for example with chloro-
10 formic acid ethyl ester, or active esters.
Therefore, a further subject of the present
invention are the new esters of the general formula III,
as well as ﬁheir use for the production of agents for
the detection of esterolytic and/or proteolytic enzymes.
15 By halogen in the definition of Ry, Rz, R3, R,
and Rg or of R'l, R'z, R'3 and R'4 is to be understood
fluorine, chlorine, bromine or iodine, preferably
chlorine and bromine.
The lower alkyl, alkoxy, alkylmercapto, alkyl-
20 and dialkflamino groups in the definitions of R;-Rg,
R'l-R'4. as well as R"l-R"4 contain 1 to 5, preferably
1 to 3 carbon atoms, whereby the corresponding methyl |
radicals are quite especially preferred.
As stabilising anion X, tetrafluoroborate, tetra-
25 chlorozincate or perchlorate is preferred. |

By an aralkoxy group in the definition of Ry,

R'z, R'3 and R'4; as well as of an aralkyl group in



ably 1 to 3 carbon atons. The acetylamno radical is 10 especially
preferred~ As acyl radical in the definition of X, there cone into
guestion the residues of aliphatic carboxylic acids with 1 to 5, preferably
1 to 3 carbon atonms or also of aromatic carboxylic acids, such as for-
exanple 15 of benzoic or naphthoic acids. Acetyl and benzoyl radicals
a\/speC|aIIy preferred. By an aryl or kyl radical in the definition
[err] and X are preferably to be u& 3r st ood t he phenyl or napht hyl
group or the benzyl 20 radical. As amino acid residue in the definition
of A there pref ertthiel fefdmd tipno ofudst,i aret ko besuddes stbodhe.gat phahyl
[err]-amno acids in their L- or Dformor also in their racemc form
‘Especi al |y preferead apphzbyl goupssisubesishitgdy bynexyalawenealiuli ag,
.| euci ne, isol eucine, phené al ani_ne and tyrosine, whereby in _each case the

L-formis quite edp¥EFaPLiYpr EPEiFadS, PF@PYhﬁbPo?}kg oBpsipaL & 6PY-

present can be acyl ate ref erably etylated e I de resjdue in the
definition of A a élﬁog §g sdeP§Fésaa§ Iy Lgite, 3tF%r%P§t a™&nd pefita- 5

Corponcni ! Che Bbehen? S ShESPRb G, YRS aR. g SPRRRa Bk prtorrea

As lower acylamino group of R’ 1e R! 20 R' 3 and R'4,
there come into question the amide groupings of the
lower aliphatic carboxylic acids with 1 to 5, prefer-
ably 1 to 3 carbon atoms. The acetylamino radical is

10 especially preferred.

As acyl radical in the definition of X', there
come into question the residues of aliphatic carboxylic
acids with 1 to 5, preferably 1 to 3 carbon atoms or
also of aromatic carboxylic acids, such as for example

15  of benzoic or naphthoic acids. Abetyl and benzoyl
radicélé are especially preferred.

By an aryl or aralkyl radical in the definition

N~ of R';, R',, R';, R', and X" are preferably to be
pnderstood the phenyl or naphthyl group or the benzyl
20 radical. |

As amino acid residue in the definition of A,
there preferably come into question the residues of
the natural a-amino acids in their L- or D-form or
also in their racemic ﬁorm. _Especially preferréd'are

25 the residues of glycine, alanine, valine, leucine, -
isoleucine, phenylalanine and tyrosine, whereby in

each case the L-form is quite especially preferred.



As nitrogen protective groups usual in peptide chemstry in the definition
of B arewut o be understood 10 e.g. acyl, oxycarbonyl, thiocarbonyl,

su] phonyl , sul phenyl, vinyl, cycl ohexyl, phosphoryl or carbanmoyl groups.
The di azonium salts of general formula | and the esters of general formnulae
Il and Il used according 15 to the invention are enployed in
concentrations of [err] nmol/l. to [err] nmol/l., preferably [err] nmol/l. to
[ekw] mol /1. of inpregnation solution-coating mass or fluid to be

i nvestigated. A further conponent of the agent according to 20 t he

invention for theresd a8fd@kp g iig £ Pod s Lo BPZYF@Serdd LA% s by datda | he
| eukocyte proteases is a suitable buffer system For these, there cone into

question e.g. phosfddablbpradetyltddturate, tris-(hydroxynethyl)-
am nonet hane (= tris), 2-am no-2-mnethylorpandiol-1,3 25 (= anmediol) or
am no acid buffers, wheByeby geptiadeleresidicapiaci the mesfiroiccison sff etaack t hat ,
I n the nmeasure- nent solution or on the test strip, a pH value of 6 - 10,
preferably 7 - 9,ta eadindamstood fawg.hati-compoinenttetira-heandygantacor di ng
to the invention for the detection of proteolytic enzynes can be a wetting
agent since & noRerdifdssondviaferainidiand iwinentides., ivheraly. i e
brilliant col ours can hereby be achieved. There can be used ) }
amino acid ‘components, the above-mentioned amino acids
‘preferably find use.
As nitrogen protective groups usual in peptide
chemistry in the definition of B are to be understood
10 e.g. acyl, oxycarbonyl, thiocarbonyl, sulphoqyl.
sulphenyl, vinyl, cyclohexyl, phosphoryl or carbamoyl
groups.
The diazonium salts of general formula I and the
~ esters of general formulae II and III used according
15 to the invention are employed in concentrations of
-4 3 mol/l. to

1077 mol/1. to 1071 mol/l., preferably 10~

-2 mol/l. of impregnation solution-coating mass or

10
7 o fluid to be investigated.
A further component of the agent accbrding to
20 the invention for the detectibn of proteolytic enzymes
and especially of the leukocyte proteases is a suitable
buffer system. For these, there come intq question e.g.
phosphate, borate, barbiturate, tris—(hydroxymethyl)é
aminomethane (= tris), 2-amino-2-methylorpandiol-1,3
25 (= amediol) or amino acid buffers, whereby pH value

and capacity must be so selected that, in the measure-

ment solution or on the test strip, a pH value of 6 - 10,



cationic- but also anionic-active, as well as anphoteric and non-ionic
wetting agents in concentrations of 0.05 - 2% (wv), preferably 0.1 - 1%
(W y). 10 As further conponent of the agent according to the
invention, as stabiliser there can serve a phosphoric or phosphonic acid
am de of the general forrmula VI [err] in which [err] signifies
diggyylanino, an al koxy, an aryloxy. an al kyl or an aryl group or an

N- et phol i no radical and [err] and [errtl8-dial kyl amino group or an N- 20
nor pholino radical. As al koxy or alkyl group in the definition of [err]
there cone into gg@géfgﬁlpyﬂrocg[bpg g@gﬁggéa.mdth up to 10 carbon atons.
By aryl or aryloxy group in the definition of [err] 25 are to be
“‘under st ood phenyl or napthhyher adompdbieROSSE bthe saheht t atesrdindategen,

| ower al kyl or al koxy groups. -19- Wth the help of conpounds of the
general fornul a the imeemtignobori tieel destechpiosiof srabedlytiati on of the
fornul ati ons. The phosphoric and phosphonic acid am des of 5 gener al
fornmula VI are keRZymesnpamnee, atveltingdagert esince na MRt kemegengeus

Pat ent Application No.2 235 127 .
5 colour distribution and, in part, more brilliant

colours can hereby be achieved. There can be used
cationic- but also anionic-active, as well as

amphoteric and non-ionic wetting agents in concentrations

of 0.05 - 2% (w/v), preferably 0.1 - 1% (w/v).
10 As further component of the agent according to
thé invention, as stabiliser there can serve a
phosphoric or phosphonic acid amide of the general.
formula VI
1:‘.6
15 R, ~P=0 (Vi)
' ' R
Rg
S~ in which Rg signifies dialkylamino, an alkoxy, an
(Y T

aryloxy, an alkyl or an aryl group or an N-morpholino
radical and R, and Rg a dialkylamino éroup or an N-
20 morpholino radical.
As alkoxy or élkyl group in the definition of
Re., there come into question hydrocarbon radicals with
up to 10 carbon” atoms. |
By aryl or aryloxy group in the_définition of Re
25 are to be understood phenyl or napﬁthyi radicals
possibly substituted by halogen, lower alkyl or alkoxy

groups.



as stabilisers of test strip fornulations which work on the basis of a

per oxi dasg detection. The stabilisers of the phosphoric and phosphonic 10
acid anmi de type of general fornmula VI are added to the aqueous or
pré‘ferably the organic inpregnation solution in concentrations of 1_-"20%
(wWwv), preferably 5 - 15% ( wv) . Surprisingly, it was found that the
reaction 15 times of the diagnostic agent according to the invention for
t ha—det ecti on of proteol ytic enzynmes, espé@#ally proteol ytic | eukocyte
enzynes, can be consi derably shortened when, additionally to the diazonium

salts, esters and the pgf¥hOERsYhERH bPNEGMBGLHIINGE NBLET §@hSraZ0  One or
nore activators are used. As activators suitable for the agent according

~to the invention, fébgiBahaye £RE¥E0iECobBEaihed CoNBILHHEs RS CstHer fsd

clainmed in The activators are used in concentrations of 25 0.5 - 10%
preferably 1 - 5%¢tidnN)ofi thé hformpl&gbehson sol ution. -20- For the
production of the agent according to the invention, there are inpregnated
e.g. absorbent carrier sTherphesplidyiciandrphagpitonie| dcldsanidesyof heti c
resin fleece, with solutions of the necessary 5 reﬁgents usual Iy enpl oyed
for the produgti cdererakbsfosmlapsVl saretknew compeundyosther ME%E?%@

agent) in e.g. in accepted German Patent Application No.2 235 127
as stabilisers of test strip formulations which work
on the basis of a peroxidase detection.
The stabilisers of the phosphoric and phosphonic
10 acid amide type of general formula VI are added to the
aqueous or preferably the organic impregnation solution
in concentrations of 1 - 20% (w/v), preferably 5 - 15%
(w/v). .
Surprisihgly; it wés found that the reaction
15 times of the diaénostic agent according to the invention
for the detection of.proteolytic enzymes, especially
proteolytic leukocyte enzymes, can be considerably
U shortened when, additionally to the diazonium salts,
esters and the pieviously mentioned adjuvant materials,
20 one or more activators are used. As activators suitable
for the agent according to the invention, there have
proved to be the. compounds described and claimed in
EP-all4 929, . wm .
The activators are used in concentrations of
25 0.5 - 10%, preferably 1 - 5% (w/v), in the impregnation

solution.



easily volatile solvents, such as e.g. water, nethanol, ethanol or acetone.
This expediently takes place in two separate steps: first, it is

i npregnated with an 10 aqueous sol ution which contains the buffer and

ot her water-soluble additive materials. Thereafter, it is inpregnated-with
a solution of the protease substrate of the general formula Il or 111,

di azoniumsalts of the general fornmula | and activators. However, the 15
inﬁfégnation can al so be carried out in ardrher sequence or wth anot her
conposition of the two inpregnation solutions. The finished test papers can
be used as such or stucRorntherpsedkseisnnBAnNehe OAgeat havebesi g €5 efies - 20
ably sealed in between synthetic resins and fine nesh- works according to
DE-C- 2 118 455. junvenhiopy otheté caref ifpragcatéddel gstabidsilpsnt al |
reagents are introduced into the solution of dispersion of a filmform ng
subst ance, such a@3Erierp profryablyl fikter papeol yeel Helosacr
honogeneously m xed. The m xture is coated in a thin layer on to a
synthetic resin c3¥ttetigarepindflaere |vitkoseketions of rihe necegswryli ng
to the invention are, after drying, cut up and can be used as such or are

stuck on to Handl ERRIFRLR TR \FR fr cthe peaduction vk kast
synthetic resins @t”:%ﬂs' n(asur@ss@é@tgé(.s I%:Etoerrd,l r}goés()il?ly W%Et-:tcz;.nzg ]'alg8en4t5)5'in
easily volatile solvents, such as e.q. water, methanol,
ethanol or aceténe. This expediently takes place in
two separate steps: first, it is impregnated with an
10 aqueous solution which contains the buffer and other
water-soluble additive materials. Thereafter, it is
impregnated with a solution of the protease substrate
of the general formula IT or III, diazonium salts of
the geheral formula I and activators. waever, the
15 impregnation can also be carried out in another
sequence or with anothe: composition of the two
impregnation solutions.
{_; The finished test pépers can be used as such or
stuck in per se known manner 6n to handles or prefer-
20 ably sealed in between synthetic resins and fine mesh-
works according to DE-C- 2 118 455,
- FPor the production of film-coated test strips,
all reagents are introduced into the solution of
dispersion of a film-forming substance, such as e.g.
25 polyvinyl ester or polyamide, and homogeneously mixed.
The mixture is coated in a thin layer on to a synthetic

resin carrier and dried. The film-coated test strips



The di agnostic agent according to the invention for the detection of

proteol yth¢ enzynes, especially of |eukocyte proteases, in the form of
powger m xtures or reagent tablets can be produced in that the above- 10
descri bed conponents of the test are m xed with usual gal enical additive
materi al s and granul ated. Additive materials of this kind are e.g.
carpohydrates, such as e.g. nmono-, oligo- or polysaccharides, or sugar
aléﬁﬁbls, such as e.g. mannitol, sorbit«®lor xylitol, 15 or other soluble
i nert compounds, such as pol yethyl ene glycols or polyvinylpyrrolidone. The
powder m Xtures Olack@addnly ablaks iRvatribn Q%@rékt_eimdﬁ?ﬁ!n&?' gt gp about
50 - 200 ng., preferably 50 - 80 ng. For the production of |yophilisates in
‘the total 20 weiagldt cah, benueaahagasachabeUhre =td8kMBn, tBr RhAGabky about
10 ng., a solution is freeze dried which, besides all reagents needed for
the test, contai ninspak serkebwnhembanser 8r sugh aesated. in between

pol yvinyl pyrrolidone, and possibly further filling materials, such as e.g.
25 mannitol, sosygntbetadc xg¢binsl an@h§ideragesbwprkagencozdingdtnag to the
invention in the formof _a solution preferably contains all -22-

reagents needed fBE-Fhé L&8t458s sol vent, there.come into question water or

m xtures of water with a water- sol uble or%anic sql vent, such_ as e.g.
met hanol , et hanol , The diagnostic agent according to the invention

for the detection of proteolytid enzymes, especially
of leukocyte proteases, in the form of powder mixtures
or reagent tablets can be produced in that the above-
10 described components of the test are mixed with usual
galenical additive maferials and granulated. Additive
materials of this kind are e.g. carbohydrates, such as
e.g. mono-, oligo- 6r polysaccharidés. or sugar |
alcohols,'sucﬁ as e.g..mannitol, sorbitol or xylitol,
15 or other soluble inert compounds, such as polyethylene
glycols or polyvinylpyrrolidone. - The powder mixtures
or reagent tablets have, in general, an end weight of
\VJ about 50 - 200 mg., preferably 50 - 80 mg.
For the production of lyophilisates in the total
20 weight of, in each casé, about 5 - 20 mg., preferably
about 10 mg., a solution is freeze dried which,
besides all reagents needed for the test, contain usual
structure formers, suéh_és é;g. polyvinylpyrrolidope,
and possibly furthef filling materials, such as e.q.
25 mannitol, sorbitol or xylitol.
The diagnostic égent according to the inventioh

in the form of a solution preferably contains all



poy

acetone or dinethyl formam de. For storage stability 5 reasons, it can be
advant.agesus to divide the reagents needed for the test into two or nore
solsutions which are first mxed together in the case of the actual

i nvestigation. The so produced di agnostic agents make it possible, 10 =
after dipping into the fluid to be investigated or after the addition of
th ody fluid in question, to detect the presence of proteolytic enzynes,
espetially of the | eukocyte proteases, ramafty and sinply via a col our
formati on which can be assessed visually or photo- 15 metrically, e.g.

rem ssi on phot onetdddgerity rideddd EstIiEHd e st NCead b IRENY,] ttheXe iditne

| eukocyte proteases per cell can be regarded as an essentially constant

val ue, fromthe iimMensfuestifon hatat Gy ditthieDHf Vitier adrtiha daiteyrd ned
t he | eukocyte concentration of 20 the investigated body fluid. Wth the
di agnosti c agent sxelodrld mgrganitchesalwesriti osych ey @ .37.e nididraatnl e @ddranol,
passed not only intact but also |ysed |eukocytes since the activity of the
| eukocyt e prot eas@etaneniar dime thykfonmaniale ov deorfstaradee staéfllé-l(*}fy t he

| eukocytes. 25 Consequently, a _lysis error does not qccur. anple 1
Filter paper Ye. FeasMi%i difelcag Rh@dvartageoys to ds‘*ﬂ@c%#\?elr;?agents

i r egnat ed mnth t he, f ol omﬁn solutions and then dried_at [err
pr €9 needed gor t test into two or more solutJSns:hhlch

are first mixed together in the case of the actual
investigation.
The so produced diagnostic agents make it possible,

10 after dipping into the fluid to be investigated or after
the addition of the body fluid in question, to detect
the presence of proteolytic enzymes, especially of the
leukocyte proteases, rapidly and simply via a colour
formation which can be assessed visually or photo-

15 metrically, e.g. remission photometrically or in a
cuvette, Since the activity of the leukocyte proteases.
per cell can be regarded as an essentially constant

o ° value, from the intensity of the colour formation,

there can be determined the leukocyte concentration of
20. the investigated‘body fluid. With the diagnostic agent
.according to the invention, there are thereby encom-
passed not only intact but also lysed leukocytes since
the activity of the leukocyte proteases remains fully
maintained even after the lyéis_of the leukocytes.
25 Consequently, a lysis error does not occur. |
Example 1

Filter paper (e.g. Schleicher & Schiill 23 SL) is




Solution 1 0.2 nolar borax-hydrochloric acid buffer pH 8. 5 10% phosphoric
acid trigprpholide Solution 2 2 x 10 3 nmol/I. substrate 10 mol /| =
di azonium sal t dissolved in acetone/l-decanol 98:2 10 Substrates S 1:

3- ™\ (tol uene- 4' - sul phonyl ) - L- al anyl oxy] -indole S 2:
3- [N—(toluene 4' - sul phonyl ) - L- al anyl oxy] - | - met hoxy- napht hal ene S 3
1- (N- (t ol uene-4' -sul phonyl ) - L-al anyl oxy] - 4- net hoxy- 15 napht hal ene S 4
1- NN (t ol uene-4' - sul phonyl) - L-al anyl oxyE34- i sopr opoxy- napht hal ene S 5:
1-[ N-(t ol uene-4'-sul phonyl ) -L- alanyloxy]-4-p¢ntoxy- napht hal ene 20 S 6:
1-[N-(toluene-4 -sudadwsinary ﬁa@rrsa@dd SeiHBHY | o JABWARE B iSnE
1-[ N-(tol uene-4'-sul phonyl) - L al anyl oxy] - 3-di et hyl - am nobenzene S 8:
1-[ N-(tol uene- 4 -smd phiasy|driledlanydoByl)= 3, 5- 25  di net hoxybenzene S 9:
1-[ N-(tol uene-4 -sul phonyl )-L-al anyl oxy]-3-nethyl - 5-net hoxybenzene
-24- - Solution 1
0.2 molar borax-hydrochloric acid buffer pH 8.
5 10% phosphoric acid trimorpholide
Solution 2
2 x 1073 mol/l. substrate
1072 mol/l. diazonium salt
~ dissolved in acetone/l-decanol 98:2
10 Substrates _
S 1: 3-[N-(toluene-4'-sulphonyl)-L-alanyloxy]-indole
S 2: 3-[N-(toluene-4'-sulphonyl)-L-alanyloxy ]-l-methoxy-
naphthalene
S 3: 14[N;(toluene;4'-sulphonyl)-L—alanyloxy]-4-methoxy—
15 naphthalene
S 4: 1-[N-(toluene-4'-sulphonyl)-L-alanyloxy]-4-
i sopropoxy-naphthalene
" S 5: 1-[N-(toluene-4'-sulphonyl)-L-alanyloxy ]-4-pentoxy-

naphthalene

20 S 6: l—[N—(toluene-4'—sulphonyl)-L—alanyloxy]-3-dimethy1—
aminobenzene |
S 7: l-[N;(toluene-4'-sulphonyl)-L—alanyloxy]-3-diethyl-
aminobenzene . )
S 8: 1-[N;(toluene54'-sulphonyl)-L-alanyloxy]-3.5—

25 dimethoxybenzene
S 9: 1-[N;(toluene—4'-su;phony;);L—alanyloxy]-3-methyl-

5-methoxybenzene



D azoniumsalts D 1: 2, 4-di net hoxybenzenedi azoni um tetrafl uoroborate D 2:
4- met hoxynapht hal ene- 1-di azoni um tetrafl uoroborate D 3:

2,5- di met hoxy- 4- di net hyl anmi nobenzenedi azoni um 5 tetrafl uoroborate D
4: 4-di met hyl am nobenzenedi azoni um tetrafl uoroborate one obtains papers
which, in the case of dipping into |eukocyte-containing urines, i ndi cate

100 . Ieuko- cytes/[err]. in about 3 mnyutes with the colours set out 10 I n
the“ Tabl e. The assessnment can al so take” pl ace rem ssion photonetrically.
substrate di azoni um sal t col our Si D1

red- brown S1 Diazoniumlialts red- brown 15 S1

D3 que D4 green S2
D1 D 1: ddgmethoxybenzene@ﬁazonlum tetrafluotpbgﬁnt¢ed S2
D3 V|olet 20 S2

lilac S3 D 2: ﬁnmethoxynaphthalen¢E%r@;@ﬁ@ﬁlg@ tetrafluorobgypate

vi ol et S3 qg ; bl ue-grey. $4 D1
lilac 25 3B 3: 2, -dxmeth?ﬁy—4-d1methylamlnop¢¢%ﬁpgg}azonlum D1
bright red bright red S8 D1
red- vi ol et tetra{ﬁp°r°b°rate- r ed- vi ol et

D 4: 4-dimethylaminobenzenediazonium tetrafluoroborate
One obtains papers which, in the case of dipping

into leukocyte-containing urines, indicate 100 leuko-

cytes/ . l. in about 3 minutes with the colours set out
10 in the Table. The assessment can also take place
remission photometrically.
substrate diazonium salt colour
sl Dl _.T red-brown
Sl D2 . red-brown
15 sl _ D3 blue-grey
sl D4 green
s2 D1 red
N S2 D2 bright red
u 9
s2 D3 . : violet
20 S2 D4 - lilac
s3 Dl red-violet
S3 D2 violet
S3 D3 _ blue-grey
_ sS4 D1 - lilac
25 sS D1 lilac
S6 D1 . bright red
s7 Dl _ bright red
S8 Dl ' red-violet

s9 Dl _ red-violet




-2 5- Exanple 2 Filter paper is successively inpregnated with the foll ow ng
sol utions>and dried at [err] Solution 1 5 0.1 nolar borate buffer pH 8
Solwtion 2 2 x [err] mol /1. 2-nethoxy-4- (N norpholino)-benzene- diazoni um
tetrachl orozincate 2 x [err] nol/l. substrate + 10 0@6phosphor|c acrd
tri moer pholide in ethanol/I-decanol 98:2 + substrate A

3-[(N-.benzyl oxycar bonyl - L- al anyl oxy] -i ndol e B:

'¥¥benzyloxycarbonyl L- al anyl oxy] - 5- setIyl i ndol e 15 C.

-[ N- benzyl oxycar bonyl - L- al anyl oxy] - 7- met hyl i ndol e D:

-[ N- benzyl oxycar Bsample- &l anyl oxy] - 4- chl or oi ndol e E:

- [ N-benzyl oxycar bonyl - L- al anyl oxy] - 5- br onoi ndol e F:

-[ N-(t ol uene-4' - sul phoR§lLtek- pepeyl dbsypucadesively impregnated with
-[ N-(tol uene-4'-sul phonyl) - L-al anyl oxy] - 5- net hox i ndol e
3-[N-(4 -acet a‘ﬁh@oS@ﬁewegen FRdHGLPDE- aP§n§Fb§§] at.ﬁaoq:e |

N-(4- nethoxytosyl) .- al anyl oxy] -i ndol e K:

t ol uene- 4' - suPBABRYPY- E al anyl oxy] - benzene 25 L:

N (tol veneg4' - Uk phonyl) 1; af anyl exy] - igept hal ene

Solution 2

Hﬁwlwwwww

Z
—~~

2 x 1073 mol/l. 2-methoxy-4-(N-morpholino)-benzene-
o diazonium tetrachlorozincate
~ 2 x 1073 mol/l. substrate T
10 10% phosphoric acid trimorpholide in ethanol/l-decanol
98:2
+ substrate
A: 3-[N-benzyloxycarbonyl-L-alanyloxy]-indole
B: 3-[N-benzyloxycarbonyl-L-alanyloxy]-S-methylindole
15 ' ¢: 3-[N-benzyloxycarbonyl-L-alanyloxy]-7-methylindole
D: 3-[N—benzyloxycarbonyl-L—alanyloxy]—4-chloroindole
E: 3-[N-benzyloxycarbonyl-L-alanyloxy]-5-~bromoindole
N T F: 3-[N;(toluene—4'-sulphonyl)—L—alanyloxy]-indole

G: 3-[N~(toluene-4'-sulphonyl )}~L-alanyloxy ]-5-methoxy-
20 . indole

H: 3-[N-(4'-acetamidobenzenesulphonyl)-L-alanyloxy]-
indole

I: 3-[N-(4-methoxytosyl)-L-alanyloxy]-indole
K: [N-(toluene-4'-sulphonyl)~L-alanyloxy]-benzene
25 L: 1-[N-(toluene-4'-sulphonyl)-L-alanyloxy]-naphthalene

M: 1-[N-(toluene-4'-sulphonyl)-L-alanyloxy ]-3-methoxy-

benzene



M 1-[N-(toluene-4 -sul phonyl)-L-al anyl oxy] - 3- net hoxy- benzene Wth the
so obtai ngd reagent papers, 100 | eukocytes/[err]. can be detected in

| eukocyte-containing urines. Reagent papers with conparable reactivity can
5 Tal so be obtained when, instead of the above-nentioned di azoni um sakt,
one (uses) 2-nethoxy-4-(N-pyrrolidino)-benzenedi azoniumtetra- fluorodborate
2- met hoxy- 4- ( N- pi peri di no) - benzenedi azoni umtetrafl uoro- 10 bor at e

2, Bedi met hoxy- 4- (N- mor phol i no) - benzendir&oni um tetra- fl uoroborate

4- met hoxy- 2- (N- nor phol i no) - benzenedi azoni um tetrafl uoro- borate 15

2- met hoxy- 4- [ N- (N- net hy Wi thi pheazbnebtheneanedngaani papbes!, afbogor obor at e
2- met hoxy-4- (N-t hi onor phol i no) - benzenedi azoniumtetra- fluoroborate.
Exanmple 3 20 ‘leukdkgtes)/| odi ngapabentiesetutdons aeakpegparednt&bhihgon
-1 2 x [err] mol/1. 1-[N-(toluene-4'-sul phonyl)-L-al anyl oxy] -

~4-i sopropoxynapht kxliises.10 2 nol /| . 2, 4-di met hoxybenzenedi azoni um

“tetrafl uoro- _
Reagent papers with comparable reactivity can

5 ' also be obtained when, instead of the above-mentioned

diazonium salt, one (uses)

2-methoxy-4-(N-pyrrolidino)-benzenediazonium tetra-

. fluoroborate
~ 2—methoxy-4-(N—piperidino)—benzenediazonium tetrafluoro-
1o borate
2.5-dimethoxy-4—(N;morpholino)-benzendiazonium tetra-
fluoroborate
4-methoxy~2-(N;mo:pholino)—benzenediazonium-tetfafluofo-
borate
15 2-methoxy;4-[N-(N-methyl)-biperazino]—benzenediazonium
tetrafluoroborate
2-methoxy—4-(N;thiomorpholino)—benzenediazonium tetra~
o fluoroborate.
Example 3
20 The following parent solutions are prepared:

Solution 1

3

2 x 10°° mol/l. 1-[N-(toluene-4'-sulphonyl)-L-alanyloxy]-

4-isopropoxynaphthalene
10_2 mol/l. 2,4-dimethoxybenzenediazonium tetrafluoro-
25 borate

in acetone/l-decanol 98:2



25 borate in acetone/1l-decanol 98:2 -27- Solution 2 0.2 nol ar
bor ax- hyss ochl oric acid buffer 10% phosphoric acid trinorpholide After, in
eagch case, the activators given below 5 are added in the there-given
concentrations either to Solution 1 or to Solution 2; filter papers are
I npreg- nated with the Solutions 1 and 2 and, in each case, dried at [err]
In the case of the testing in isotonic ¢ n 10 salt solution with 300
| edeOCcytes/ [err]., the tests react in f% Tgiven ti.mes activator
ng. activator reaction addition to time 20 m . of
[sec ] 15 Solution 2 solution 1 olutlon 2 wi t hout

54 4-azafl uorene -
17 benzo- (h) - qU|n6+?n@°1ar bopgx-hydrochloric acid bUfﬁeEU|n|ne
33 32 20 1, 2-bi s-4- pyrldzl- 37 -
34 et hyl ene 1- dech¥| phosphoric acid typporpholide _ 5

1-tetradecanol AftéQP in each case, the actiéétors'given below
5 are added in the there-given concentrations either to
Solution 1 or to Solution 2, filter papers are impreg-

nated with the Solutions 1 and 2 and, in each case,

dried at 60°C.

~ In the case of the testing in isotonic common
10 salt solution with 300 leukocytes/,;l.. the tests react
in the given times
activator | mg. activator reaction
' addition to time
| 20 ml. of [sec.]
15 ' solution 1 solution 2
without - - | 54
4-az§fluorene 33 _ - 17
W, - - benzo~(h)-quinoline 36 - 8
quinine ' 33 | - 32
20 1l,2-bis-4-pyridyl- 37 _ 34
ethylene _
l-decanol 400 - 5
l-tetradecanol 400 - 4
sodium nitroprusside - 31 38

potasszum hexacyano-
25 ferrate (II)




sodi um ni t roprussi de - 31 38 pot assi um hexacyano-

40 < 30 25 ferrate (I1) Exanple 4 Filter paper is
inpkegnated with the follow ng solutions and, after the inpregnation, in
each case dried at [err] 5 Solution 1 -3 2 x [err] nol/l. -
3- (Nt ol uene-4'-sul phonyl -L-al anyl oxy)- indole 2 x [err] nol/I. X

2- met hoxy- 4- nor phol i nobenzenedi azoni um_tetrachl orozi ncate 10 I n
aceéw@ne/ | - deconal 98:2 Sol ution 2 0.2 b ar bor ax- hydrochl oric acid buffer
pH 8 10% phosphoric acid trinorpholide. In a further experinent, in
Solution 2, phospBsamplé54 acid trinorpholide was omtted. The sanple with
phosphoric acid trinorpholide remain, after a stressing with [err] for 2
days, uncol oured and prB¥ltergpapercist impseghaheficukbBythe fohlavingg
solutions. The sanples w t hout phosphoric 20 aci d_trinorpholide show grey
di scol orati ons. EX@iBF&ons| angpodftesnkle, impeegnakiony obcedch ¢aagent

dried at 60°C.
5 Solution 1

3 mol/l. 3-(N-toluene-4'-sulphonyl-L-alanyloxy)-

2 x 10°
indole

2 x 10_3 mol/l. 2-methoxy-~4-morpholinobenzenediazonium

tetrachlorozincate
10 in acetone/l-deconal 98:2
Solution 2
0.2 molar borax-~-hydrochloric acid buffer pH 8
10% phosphoric acid trimorpholide.
In a further expe:iment. in Solution 2, phosphoric
15 acid trimorpholide was 6hitted.
The samples with phosphoric acid trimorpholide
remain, after a stressing with 60°C. for 2 days,
N ‘ uncoloured and provide good reactions with leukocyte-

containing solutions. The samples without phosphoric

20 acid trimorpholide show grey discolorations.
| Example 5
In known manner; there was produced a reagent

tablet which contained the fbllowing components:

2 mg. 3-(N;toluene-4'-sulphonyl-L—aianyloxy)-indole
25 2 mg. 2-methoxy-4-(N-morpholino)-benzenediazonium
| tetfachlorozincate

1.5 mg. potassium dihydrogen phosphate



tabl et which contained the follow ng conponents: 2 ng. 3-(N-toluene-4

- sul phonyl - L- al anyl oxy) -i ndol e 25 2 ng.

2- get hoxy- 4- (N- nor phol i no) - benzenedi azoni um tetrachl orozi ncate 1.5 ng.

pot assi um di hydr ogen phosphat e -29- 30 ng. disodi um hydrogen phospfate
di hydrate 20 ng. mannitol. This tablet was dissolved in 2 m. |eukocyte-
containing urine and well mxed up. In the presence 5 of | eukocytes, a
red=%i ol et coloration occurred. 100 Leuﬁﬁkytes could thus be detected in
about 2 mnutes. If, before the tablet addition and during the reaction,
the urine was war3geand.0 disddiunh @ydvoygerehlbdsphaamelithydratz0 | eukocyt es
coul d be detected. Exanple 6

1-[N-( Tol uene- 4' -xulgghomdnniltal anyl oxy] - 3, 5- di met hoxy- benzene For the
reaction according to the active ester 15 process, 14.6 g. (0.06 nole)
N- (t ol uene- 4- sul phonyl YThils datiiete wasl dizsplyeq G.r0P Fd-e)leukocyte-

N- hydr oxybenzotri azol e are dissolved in 300 nl. abs. ethyl acetate, cooled
to [err] and m xepnfiaining aying @ wedile yriged Urohexdt EREFERSRSe. For

the formation of the active ester, 20 . qpe'stirs far 2 hours [err],
then for a futth&f deukocytes, a red-violet coloration occurred. _

100 Leukocytes could thus be detected in about 2
minutes.
If, before the tablet addition and during the
reaction, the urine was warmed to 37°., then, in the
10 same time, 20 leukocytes éould be detected.
Example 6
.1-[N—(f61uene-4‘—sulphopyl)—L—alanyloxy]-3,S-dimethoxy-
beﬁzene | |
For the reaction according to the active ester
15 process, 14.6 g. (0.06 mole) N-( toluene-4-sulphonyl)-
L-alanine and 12.2 g. (0.09 mole) N-hydroxybenzotriazole
are dissolved in 300 ml. abs. ethyl acetate, cooled to
~ 0°C. and mixed with 12.4 g. (0.06 mole) dicyclohexyl-
carbodiimide. For the formation of the active ester,
20 one stirs for 2 hours at 0°C.,-then for a further 2
hours at room temperature. After the addition of 6.2 g.
(0.04 mole) 3,5~-dimethoxyphenol and 5.5 ml. (0.04 mole)
tfiethylamine,_the mixture is stirred for 15 hours at
room temperature. The N,N'-dicyclohexylurea formed is.
25 filtered off with.suction. The filtrate is evaporated
in a vacuum at a maximum bath temperature of 50°C. The

residue is taken up in 200 ml. ethyl acetate and



hours at roomtenperature. After the addition of 6.2 g. (0.04 nole)

3, 5- dlneﬂhoxyphenol and 5.5 m. (0.04 nole) triethylamne, the mxture is
stiwred for 15 hours at roomtenperature. The N, N -di cycl ohexyl urea forned
is 25 filtered off with suction. The filtrate is evaporated in a vaeuum
at a-maxi mum bath tenperature of [err] The residue is taken up in 200 m .
ethyl. acetate and successi vely mashed,_%g each case three tines, wth,
in ch case, 100 m. 5%citric acid solut{idn and then correspondingly
with, in each case, 100 ml. 5% sodi um hydrogen carbonate solution. The
organi ¢ phase 5 suctesafitvelydrush@edy tilh SGdhBa8d Phdlee tawaRqr atied,in a
vacuum The oily crude product is purified colum chromatographically on a
silica gel col uminieacha dadeued®Oelyl SeL etidird amiaxtidr soldtibn Ahder
evaporation of the corresponding collected fractions, the residue 10 S
di ssolved in aI|ﬂhﬁﬂ3qqgﬂ?ﬁpgmﬁuﬂqhmwwm¢handnpea@hpcaﬁeatéaoouﬂ bp%t he
addition of ether. There are obtalned 5.8 g. (389

1- [ N- (t ol uene- 4' SOGHYAO éﬁFNQPEFE §°§néﬂﬂ§bho%?ﬁeﬁ!@ﬂélccphéﬁﬁless
crystals, mp. [err] 20 %5%6% (c = 1% acetone)
anal ogous martner sbyaf§€ 189 N?Fpoﬁﬁéﬁ€m4Su&ﬁPﬁﬁSnyFYaEQEPéﬁﬁnénmPth

the corr espondi ngly S5 ' 69:0M€00ke. QrolR 1Y 3ur2EegPLAL R e

chromatographically on a silica gel column with a
toluene-ethyl acetate mixture (4:1). After evaporation
of tﬁe corresponding collected fractions, the residue

10 is diséolved in a little methylene chloride and precip-
itated out by fhe addition of ether. There are obtained
5.8 g. (38%) 1l-[N-(toluene-4'-~sulphonyl)-L-alanyloxy]-
3,5—dimethoxybenzene; colourless crystals, m.p. 110°c.

ago : -52.5° (c = 1%, acetone)

15 In analogous manner, by reaction of N-(toluene-4-
sulphonyl )-L~alanine with the correspondingly substituted
phenols or naphthols, one obtains the following |
substances:

6.1 [N;(toluene-4'-sulphonyl)-L-alanyloxy]-benzehe,

20 colourless crystals, m.p. 113%%.
agoz -63.8° (c = 1%, acetone)

6.2 1-[N-(toluene-4'-sulphonyl)-L-alanyloxy]-3-dimethyl-
aminobenzene
colourless, amorphous powder

25 agoz ~-36.6° {c = 1%, methanol)

TLC: finished plate gilica gel (elution agent: toluene-

dioxan 2:1, detection: UV, RF value: 0.68)



6.1 [N-(toluene-4'-sul phonyl)-L-al anyl oxy]-benzene, 20 col ourl ess
crystalsymp. [err] [err]: [err] (c = 1% acetone) 6.2

| -(N-(tol uene-4'-sul phonyl )- L-al anyl oxy] - 3-di'met hyl - ani nobenzene

col ourl ess, anorphous powder 25 [err] : [err] (c = 1% nethanol) TLC
finished plate silica gel (elution agent: toluene- dioxan 2:1, detection:
W, [err] value: 0.68) -31- 6.3

1- N¢ (t ol uene- 4' - sul phonyl ) - L- al anyl oxy¥338=net hoxy- benzene col ourl ess
crystals, mp. 60 -[err] [err] (c = 1% methanol) 5 6.4

| -[ N (tol uene- 4' 6s3l phofiW-X tblakasyhéxphlphphyhal-eneleoyboxydss-metbowy-oi |
[err]: -2.73 (¢ = 1% nethanol) TLC. finished plate silica gel (elution

" agent: toluene- Heozened: 1, detection: WV, [err] value: 0.53) 10 6.5

1-[ N-(tol uene-4!'-sul phonyl)-L-al anyl oxy] - 4- met hoxy- napht hal ene col ourl ess
crystals, mp. [EPAPurdesp: crystals;cm=P10$0arePdnk) 6.6

1-[ N-(tol uene-4'-3sal phanyl »-L-al anyl oxy] - 4- .1 sopropoxynapht hal ene

col ourl ess cryst &ps? W§33993%9 [lead mZLhanoi?

5 6.4 1-[ N-(toluene-4'-sulphonyl)-L-alanyloxy ]-naphthalene
colourless viscous oil '
' agoz --2.73° (c = 1%, methanol)
TLC: finished plate silica gel (elution agent: toluene—
% - dioxan 4:1, detection: UV, Ry value: 0.53)
| 10 6.5 1—[N;ttoluene-4'—sulphonyl)—L—alanyloxy]-4—methoxy—
naphthalene

colourless crystals, m.p. 136°c.
20,

“>

6.6 l-[NL(toluene-4'—sulphonyl)—L—alanyloxy]é4—

—42.66 (c = 1%, acetone)

15 isopropoxynaphthalene
colourless crystals, m.p. 93 - 96°¢C.
ago s -38.0° (c = 1%, acetone)
6.7 1—[N=(toluene-4'—sulphonyl)-L-alanyloxy]-4—péntoxy—'
naphthalene

20 colourless crystals, m.p. 87°c.
ago: -36.9° (c = 1%, acetone)
6.8 .1-[Nh(toluene-4'-sulphonyl)-L—alanyloxy]—B-diethyl—
aminobenzene .
colourless crystals, m.p. 83 - 84°c.

25 agoz. -59.4° (c.= 1%, methanol)
TLC: finished pléte silica gel (elution agent: xylene-

methyl ethyl ketone 1l:1, Ry value: 0.68)



20 [err] : [err] (c = 1% acetone) 6.7
1-[ N-(totuene-4'-sul phonyl) - L-al anyl oxy] - 4- pent oxy- napht hal ene 20
colourless crystals, mp. 87 C. [err] ¢ = 1% acetone) 6.8
1-N- (t ol uene-4'-sul phonyl ) - L-al anyl oxy] - 3-di et hyl - am nobenzene col oufl ess
crystals, mp. 83 - 84C. 20 25 [err] (c = 1% methanol) TLC. finished
plate silica gel (elution agent: xylene- nethyl ethyl ketone 1:1, [err]
vahue: 0.68) -32- 6.9 -32~
. 1-[N-(toluene-4'-sul phonyl)-L-al anyl oxy] - 3- net hyl - 5-met hoxybenzene
col ourl ess crystales9 mip{ NZQ tolhene}-4'esull pheny]l )-L-ala¥yloey]asemethyILC.
finished plate (elution agent: chloroform nmethanol 20:1, [err] value: 0.79)
Exampl e 7 2-[ N- ( TO-metbokybeunizenenyl ) - L- al anyl oxy] - 4- met hoxy- napht hal ene
10 Solution 1 For the preparation of the acid chloride according to the
one-step nethod, ¢9lomrgesspcrygswals) N-ptolfBene8l C.
: «20.
T
5 TLC: finished plate (elution agent: chloroform-methanol

62.2° (c = 1%, methanol)

20:1, RF value: 0.79)
Example 7
2—[N—(Toluene-4'-sulphonyl)-L—aiényloxy]—4—methoxy—
N g naphthalene
10 Solution 1
For the preparation of the acid chloride according .
to the one-step method, 19.44 g. (0.08 mole) N-(toluene-
4-sulphonyl)~-L-alanine are dissolved in 100 ml. abs.
dimethylformamide and cooled to -20°C. 5.81 ml. (0.08
15 mble) Thionyl chloride are then pipetted thereto, with
stirring and cooling, and the reaction mixture left for
30 minutes in a cold bath at -2o°c.
Solution 2
11.0 ml. (0.08 mole) triethylamine are added to
20 a solution of 6.96 g. (0.04 mole) 4-methoxynaphthol-2
in 50 ml. abs. dimethylformamide. The mixture is cooled
to -2o°c.
Reaction .
One pouré solution 1 into solution 2 and stirs,
25 with the exclusion of water, for about 4 hours at —20°C..

thereafter leaves the mixture overnight in a refrigerator.



4- sul phonyl ) -L-al ani ne are dissolved in 100 m . abs. dinethylformam de and
~cooled to-[err] 5.81 n. (0.08 15 nol e) Thionyl chloride are then
pigetted thereto, with stirring and cooling, and the reaction mxture |eft
for 30 mnutes in a cold bath at [err] Solution 2 11.0 ml. (0.08 nole)"
triethylamne are added to 20 a solution of 6.96 g. (0.04 nole)

4- met hoxynapht hol -2 in 50 nl. abs. dinethylformam de. The m xture is cool ed
toNperr] Reaction One pours solution 1 imB&-solution 2 and stirs, 25 with
t he exclusion of water, for about 4 hours at [err] thereafter |eaves the

m xture overnight in ay r tﬂéorre\gyég_lof}g S iR GRS -

solution is evapor- ate ‘ata maxi mim h tenperature of [err]

The residue is takeny up, 'J‘m&n@éﬁma@&Mm Mt lRmpd e BT WL,

washed, in each case twce, wth, in 5 each case, 100 M. 5%citric acid

and then with, |mRackHass ¥Eaden P sediabsuty dsegei .c auhgnataetalte i on.
After drying mnth sodi um sul phate, the organic phase is evaporated in a

vacuum The crudean® aditeiessivalyi fwaathealll Wim eattho imaise] rcagltec alWwithon im
silica gel colum with 10 a toluene-ethyl acetate mxture (4:1). After
evapor- atiors of dduh casesp@limly GH lcddire: facdet iamds thena widduump t he
residue is dissolved in a little nethylene
each case, 100 ml. 5% sodium hydrogen carbonate solution.
After drying with sodium sulphate, the organic phase
is evaporated in a vacuum. The crude product is purified
column chromatographicaliy on a silica gel column with
10 a toluene-ethyl acetate mixture (4:1). After evapor-
ation of the corresponding collected fractions in a
vacuum, the residue is dissolved in a little methylene
chloride and then precipitated with an ether-ligroin
‘mixture (1:2). There are obtained 2.8 g. (18%) 2-[N-
15 (toluené—4‘-sulphonyl)QL-alanyloxy]—4—methoxynaphthalene:
colourless crystals, m.p. 119°c.
agoz -57.9° (¢ = 1%, acetone).
(o ' Example 8 | |
2-Methoxy-4-(N-morpholino)-benzenediazonium tetrachloro-
20 zincate
5-Chloro-2-nitroanisole is reacted with a 1.5
times molar excess of morpholine in toluene as solvent
by several hours heating under reflux (10 - 14 hours).
The reéction caﬁ also be expediently carried out in
25 morpholine as solvent. For this purpose, the 5-chloro-

2-nitroanisole is mixed with the 5 to 10 fold olume

of morpholine. Possibly demethylated product is



chloride and then precipitated with an ether-ligroin mxture (1:2). There
are obtatned 2.8 g. (18% 2-[N- 15 (tol uene-4 .

-sw phonyl ) - L- al anyl oxy] - 4- met hoxynapht hal ene; col ourl ess crystals, mp.
[err] [err]: -57.9 (c = 1% acetone). Exanple 8 e

2- Met hoxy- 4- (N- nor phol i no) - benzenedi azoni um tetrachl oro- 20  zincate
5-Chloro-2-nitroanisole is reacted with _a,1.5 tinmes nol ar excess. of
anGholine in toluene as sol vent by seV@?%T hours heating under reflux (10
- 14 hours). The reaction can also be expediently carried out in 25 .
nmor phol i ne as solseparatefofithby shepdsg, wilth Bgokbososodinmt hpdroxble is
mxed with the 5 to 10 fold volunme of norpholine. Possibly denethyl ated
product is - 3801lygianapad Pept-methvdrited Wivt meagtéonswibli dhmagdr oxi de
solution or post-nethylated by reaction with diazo- nethane. The nitro
conpound obt ai ne®eF8aP&duced to the 5 anide in the usual way with

pal | adi um charcoal in thanol or tin (LI)_chloride in drQchloric acid
and this is diazotisedgg?hglgFazSHWHﬁP gnBBERYneE 68n§%$¥838iﬁ?otPﬂe

et achl o ozg1caybn SAOMaTRISE L0, SLRCLOLLA; Aty hasl gt Ry the,
methanol or tin (II) chloride in hydrochloric acid
and this is diazotised. The diazonium compound is
converFed into the tetrachlorozincate in known manner
in hydrochloric acid solution by the addition of con-
10 centrated zinc chloride solution or, by the addition
of tetrafluoroboric acid, is converted into the tetra-
‘fluoroborate and isolated as such.
m.p. 170 - 172°c. (tetrachlorozincate)
166 -~ 168°C. (tetrafluoroborate)
15 Example 9
4-Methoxy—2-(N;morpholino)-benzénediazonium tetra-
fluoroborate
W : 18.76 g.'(O.l mole) 3-Chloro-4-nitroanisole,
| m.p. 52°c., are heated under reflux for 4 hours with
20 87.1 g. (1 mole) morpholine. Thereafter, one cools
to room temperature, adds 100 ml. ice water to the
reaction solution, filters off with suction the separ-
ated yellow_re?ction product, washes with ice-cooled
iO% acetic acid and dries the material obﬁained at
25 60°C. in a vacuum. There result 19.5 g. of a mixture
of N—(3-hydroxy-6-nitrophenyl)-morpholine and N-(3-

methoxy-6-nitrophenyl )-morpholine. One dissolves



of tetrafluoroboric acid, is converted into the tetra- fluoroborate and
i solated gs such. mp. 170 - [err] (tetrachlorozincate) 166 - [err]
(tsgrafluoroborate) 15 Exanpl e 9

t hoxy- 2- (N- nmor phol i no) - benzenedi azonium tetra- fl uoroborate 18. 76 9.
(0.1 nmole) 3-Chloro-4-nitroanisole, mp. [err] are heated under reflUx for
4 hours with 20 87.1 9. (1 nole) norpholine. Thereafter, one cools to
r ookt enperature, adds 100 m . ice wateB5to0 the reaction solution, filters
off with suction the separ- ated yellow reaction product, washes wth

| ce-cool ed 10% acghi g ?E?Hué‘gdllqu#lgéh f&né@:ﬂ?ﬂdé’béﬁa NEAh &l trSretHO C 1N

“a vacuum There resul xture

N- (3- hydr oxy- 6- m&ﬁogbs@yéhnyépﬁl@imeoﬁr@dé&x&ethane. after standing.
nmet hoxy- 6- ni trophenyl ) - mor phol i ne. One di ssol ves -35- this product

met hyl ene chl ori deoanewadday & het et o Nt &hper £8hr& Ol thd aied s $li Gzt hane
After standing for two days at roomtenperature, the excess diazo- nethane

i s destroyed by thethangwi sedesitdrdéyed oy e Sdromeiese cadidi i ort hef a2Njani ¢
phase is shaken up several tinmes with 2N aqueous sodi um hydroxi de sol ution
and the sol veht eacgbiatadidf fthe ergamiciphadre obthialeeriun 3pveralg0. 29)
N- ( 3- met hoxy- 6-ni trophenyl ) -

times with 2N aqueous sodium hydroxide solution and

the solvent evaporated off in a vacuum. One obtains

— 19.1 g. (= 80.2%) N-(3-methoxy-6-nitrophenyl)-
morpholine, m.p. 84 -~ 86°c. Subsequently, this sub-

10 stance is suspended in 250 ml. methanol and, after the
addition of 1.9 g. palladium-charcoal (10%), hydrogen-
ated at 20 - 30°c.

After filtering off the catalyst with suction,
one evaporates substantially.and converts the liberated

15 base into the hydrochioride by the addition of ethereal
hydrochloric acid. There crystallise 20.6 g. (=-?3.l%)
N-{3-methoxy-6-aminophenyl )-morpholine dihydrochloride,

W, m.p. 237 - 240°C.

One suspends this material at -5°c, in 96 ml, 6N
20 hydrochloric acid and adds dropwise thereto, within
30 minutes, a solution.of 6 g. sodium nitrite in 12 ml.
water; one adds the resultant brown-red diazonium salt
solution at Oog., with stirring, to 120 ml. 35% tetra—
fluoroboric acid. After standing for several hours,
25 one obfains 19.5 g. (= 63.5% of theory) 4-methoxy-2-

(N-morpholino)-benzenediazonium tetrafluoroborate;

yellow crystals, m.p. 115 - 116°c. (decomp.).



nor pholine, mp. 84 - [err] Subsequently, this sub- 10 stance is suspended
in 250_m Snethanol and, after the addition of 1.9 g. palladi um charcoal
(10%, hydrogen- ated at 20 - [err] After filtering off the catalyst with
sucti on, one evaporates substantially and converts the |iberated 15 -base
into the hydrochloride by the addition of ethereal hydrochloric acid. There
crystallise 20.6 g. (= 73.1% N-(3-nethoxy-6-am nophenyl)-norpholine

di hydf ochl oride, mp. 237 - 240 C. One sd8pends this material at [err] in
96 m. 6N 20 hydrochl ori ¢ acid and adds dropwi se thereto, within 30

m nutes, a solution of @nganaddigomsnimiahned,i Bné2obtainat er; one adds the
resul tant brown-red diazoniumsalt solution at [err] wth stirring, to 120
m. 35%tetra- fl @drolfeomc Sachdoraf-Renistrandisgléorndetbiahomphioings  one
obtains 19.5 g. (= 63.5% of theory) 4-nethoxy-2-

( N- mor phol i no) - beﬁz@ﬁébparoﬁrﬂﬂrtbupabrpbpébopdtbenyenﬁém#épysuals m p.
115- [err] (deconp.). - I n anal ogous manner, one obtains a) from

5- chl or o- 2- n|troaﬁF§6P§1&ﬁa°PﬁFéﬁ8rphoI|ne

2- met hoxy-4- (Mt hi onor i Benzenedi azoni um tetrafl uoroborate 5 m p.
106 - [err] (5;coﬂp97 ¥H§ ?é?nﬁdl 98°BWBd&ct 2- am no- 5- (N-t hi o-

The intermediate product 2-amino-5-(N-thio-
morpholino)-anisole dihydrochloride is prepared as
follows:

_ Into a 1 1. three-necked flask, with stirrer,
10 one introduces 100 g. tin II chloride dihydrate in
400 ml. 6N hydrochloric-acid and adds thereto portion-
wise at room temperature, with stirring, 25.4 g. (1 mole)
2—nitro-5—(N—thiomorpholino)fanisoie. Thereafter, one
heats for 30 minutes to 75°C., cools to room temperature
iS - and drops the reaction solution, with ice cooling, into
750 ml. 36% aquéous sodium hydroxide solution. One
extracts the liberated base several times with ether
\/{ and con&erts this, after drying and partial evaporation
of the solvént, by addition of ethereal hydrochloric
20 acid, into the hydrochloride. ©One obtains 24.9 qg.
(= 83.8% of theory) 2-amino-5-(N-thiomorpholino)-
anisole dihydrochloride, m.p. 218 - 220%%.
b) from 5-ch;9ro-2—nitroanisole and piperidine, 2-
-methoxy—4-(N—piperidino)-benzenediazonium_tetrafluoro-
25 borate
m.p. 123 - 125°%¢. (decomp.).



mor phol i no) - ani sol e di hydrochloride is prepared as follows: Into a 1 1.

t hree-necked flask, with stirrer, 10 one introduces 100 g. tin Il
chheride dihydrate in 400 m. 6N hydrochloric acid and adds thereto
portion- wise at roomtenperature, with stirring, 25.4 g. (1 nole) -
2-nitro-5-(N-thionorpholino)-anisole. Thereafter, one heats for 30 M nutes
to [err] cools to roomtenperature 15 and drops the reaction solution,

wi Ny ice cooling, into 750 n. 30% aqueod@=sodi um hydr oxi de sol uti on. One
extracts the |iberated base several tinmes with ether and converts this,
after drying and gartEabmey3pehabiOD204hitPEaROENEEt andYppeehli @]

et hereal hydrochloric 20" acid, into the hydrochloride. One obtains 24.9

g. (= 83.8% of thpok¥thdxaninENSpYPedi @106 phvhDeNed PEESOL En tetra-

di hydrochl oride, mp. 218 - [err] b) from 5-chl oro-2-nitroanisol e and
pi peridi ne, 2- nmefhoayeHefdke@i peri di no)-benzenedi azoniumtetrafluoro- 25
borate mp. 123 - 125 C. (deconp.). c) from5- chloro-2-nitroani sole and

pyrrolidine, 2-nmeri@xyla?(N-b3?rolitlecdmpehzenedi azoniumtetra-

fluoroborate mp. 137 - [err]. (deconp.) 5 d). from . .
5- chl or o- 2- ni ?r oa®? sof EoAN?-Fp herey? phberegphicole and N-methylpiperazine,

2-nethoxy-4-[N—(N'-nethyl)-gi er azi no] - benzenedi azoni . )
2-methoxy- —ﬁN—FN'-m thyl ~piperazino |-benzenediazonium

tetrafluoroborate dihydro-tetrafluoroborate
m.p. 163°C. (decomp. ) | .
- In the case of the preparation of this compound, the
10 diazotisation is carried out with amyl nitrite in
methanol. For this purpose, 39.6 g. (0.1l mole) 2-amino-
5~-(N-methylpiperazino)-anisole dihydro-tetrafluoro-
_borate are dissolved in 175 ml. methanol, 11.6 g. (0.1
mole) amyl nitrite in 25-ml..methanol added thereto'
15 and 60 ml. 35% tetrafluoroboric acid slowly added drop-
wise at 0°¢., with Stirring. Upon standing, there
, crystallise 24.8 g. (= 51.7% of theory) of brownish
— crystals of 2-methoxy-4-[N-(N'-methyl)-piperazino]-
benzenediazonium tetrafluoroborate dihydro-tetrafluoro-
20 borate
m.p. 163°C. (decomp.)
e) from 5-chlor§-2—nitroanisole and morpholine, 2-
. methoxy-4-(N-morpholino)-benzenediazonium tetrafluoro-
borate

25 m.p. 166 - 168°c. (decomp.)



tetrafl uoroborate di hydro-tetrafluoroborate mp. [err] (dgggﬂp;l_Lg_LDETTEd__
case of the preparation of this conmpound, the 10 di azotisation I's car
outywith anyl nitrite in nethanol. For this purpose, 39.6 g m,wﬂmﬁm”
2-am no- 5- (N-net hyl pi perazi no) - ani sol ezdi.hydro-tetrafl uor l"”
di ssolved in 175 nml. methanol, 11.6 g. (0.1 nole) anyl nitrite int25"ms

nmet hanol added thereto 15 and 60rgatendSta ketsal | uoroboric acid slowy”
added drop- wise at [err] with stlrrlng Upon standlng, there crystallise
24.8 g. (= 51. 7% of theor of bro ry s

et boxy- 4- 1N (N Enlig)1 §2 FEeRES| ROF then3ERER a8 meedEma i bbor at e
dihydro-tetraf | uorgg j@r PEPLEE L ohEEhbo( 8BRERSE:RL bFn absorbent

5-chl or o- 2- nltroanls I né

met hoxy- 4- ('\F”Dfpfé%lfx‘}g% 7 benzepgdi d?é?&b“”bt ggrqaagua&%uw a%etlﬁzipgé P3R4 06

- [err] (deconp.) Pat ent agent's for ecti on’
of esterolyticsang/ CHolR{ﬁt&P'dﬁ'& POZYERE, £5BD8EST beatgfm%oa%s%ﬁﬁ%@ble
carrier, a filmlayer, a powder mixture, a |yophilisate, 5 & solufion or a
reagent tablet, CceHrrisw éndlorapreteaserasteandonr ppiacipie dei enififay,
principle, a buffer '
) as well as pos31b1v furtherusually employed additive

materlgls for the detection of 1eukocytes in urine,
whereby the agent is added to the urine to be invest-
-~ 10 igated and the resulting colour formation is assessed
~ visually or photometrically, characterised iq.that as
esterase and/or protease detection principle, there is
used a combination of a specially substituted diazonium
salt and a suitable ester, the reactivity of which is
15 atuned to one another by suitable choice of the sub-
sfituents in such a manner that admittedly a sufficiently
rapid coupling takes place with the alcohol componeuts
liberated from the ester but no reaction with other
components of the test solution, whereby the ester is
20 selected from the group of compounds of the general

formula II

R'l'

O-A-3B

(11),

iq which R'y, R',, R'E’ R*',, which can be the same or

different, each signify a bydrogen or halogeun atom, a

I o



as well .as possibly furtherusually enployed additive materials for the
det ecti om. of |eukocytes in urine, whereby the agent is aﬂﬂl{ HI LMEM"
togpe‘invest- 10 igated and the resulting colour formati oW

. . . . S *
visual ly or photonetrically, characterised in that as esterase and/ or
protease detection principle, there is use®2a conbination of a specially
substituted diazoniumsalt and a suitable ester, the reactivity of which is

15\_at uned to one &R¥WEReP Uy lsuidt dAWER X Df 8me2Bub, aRi @Uahk¥LlinaBuch

a manner that adnittegly a sufficiently rapid coupling takes place with the
al cohol conponent sBFRBEPETad 3 MFRRRT lestrCARROFHL r AT BROF tHO¥e Rer

t f the test | uti , by .t h t [ 0 | {- '
gﬁg" §P§3psg? tcﬁnﬁoaﬁﬁg%f?d?aﬁe%%@atﬁ&%ﬁ%m%;f 5% ei’?% ??C-‘O\;l%ﬁﬁin{ef'éi{’]?'gqr’
ich can be the s r different, .each siqpi ydr ogen.or hal ogen
atom a - 39- Io%ggogwkyﬁ,n t%EMé?’%1D&QV%’éﬁx%ﬁ§T¥n%d§§?%ﬁk9F,13%ea°h
aral koxy, a hydr9xc¥5seatﬁx@r H%ighbo%ﬁﬁgbcg%é%vﬁ{én@é KOXYon AD-anne lated

- aral koxycar bonyl, an aral koxycdrbonyl -Tower - Koxy, -a nitro or alo
benzo- annel | at 6d 1ok e o BRSO e P BRRY S o
or an imno group #bsfi by adubalinoligabuly podA¥Yy substituted by a lower
alkyl, an aryl, an aralkyl or an acyl radical, A an
~amino acid or a peptide residue, B a nitrogen protective
\«/" 10 group usual in peptide chemistry or derived theréfrom,
| or of the compounds'of the general formula IIT
O0-4A-B
R
(IID),

R"2 _ Ru

L Ll'
R

- in which R"l, R"5, R"5’ R"q, which can be the same or
different, each signify hydrogen, a lower alkyl, a lower
15 alkoxy, alkylamino or dialkylamino group, whereby two
\“j_ neighbouring substituents can also represent an
anﬁellated benzene ring, A and B have the above-given
meaning.
2. Use of agents according to clsim 1, characterised
20 in that the esterasé'and/or protease detection principle
contains aé diazonium éalt.a compound of the generél |

formula I



al kyl, an aryl

an aral kyl or an acyl radical, A an amno acid or a peptide

residue, B a nitrogen protective 10 group usual in peptide chem stry or

derived therefrom or of the conpounds of the general for"um”ullmllﬁug!um

whi*th [err] which can be the sane or different, each s a
dt odp, "whéreby

| ower al kyl, a | ower 15 al koxy, alkylanipgogr di al kyl am no

two nei ghbouring substituents can al so, represent an annell ated benzene
.ring, A and B have the above-given neaning. 2. Use of agents according to
claim1, characterised 20 in tH& thejesterase and/ or protease detection

principle contains as diazoniumsglt
-40- [err] in which [err] signifig

an N-nor phol
possi bly N -al kyl ated 5 N-pi perazi

al kyl mer capt o,

nFound of the general fornula I
Iogﬁ _alkyl,  @~hower alkoxg a | ower
/hi N Fof phol F¥no, an N-pyrr fdi no, a
an N-piperidino group, hal ogen or

a
o,

hydrogen, R a lower alkyl, a | ower alRoxy, an aryloxy, a |lower 3
S

al kyl mer capt o,

possi bly sub-

al kyl am no, di al kyl am nos
N-t hi onor phol i no,

10

15

20

a hydroxyl, an N-norpholino,
N-pyrrolidino, N piperidino, phenylam no, a phenyl group
in which Ry signiries a lower alkyl, a lower alkoxy,

a lower alkylmercapto, an N-morpholino, an N-thio-
morpholino, an N-pyrrolidino, a_possibly N'-alkylated
N-piperazino, an N-piperidino group, halogen or hydrogen,

R, a lower 8lkyl, a lower slkoxy, an aryloxy, a lower

3
alkylmercapto, alkylamino, dialkylamino, a hydfoxyl,

an Nfﬁorpholino,'N—thiomorpholino, N-pjrrolidino, N~
piperidino, phenylamino, a phenyl group possibly'sub-
stituted with.a lower alkyl or lower alkoxy radical,
halogen or hydrogen, R, R, R5’ which can be the same
or different, each signify a lower alkyl, a lower

alkoxy, a lower élkylmercapto group, halqgen or hydrogen,
whereby R; and R, together can represent an annellated
benzeune ring, and X a stabilising anion.

3. Use according to claim 1, characterised in that, as
additional adjuvaﬁt agents, there are used wetting

agents, stabilisers, activators, film formers, galen-

ical additive materials and/or structure formers.

-4, Agent for'the detection of esterolytic and/or

proteolytic enzymes in leukocytes in urine, cousisting
of an absorbent'carrier, a film layer, a powder
mixture, a lyophilisate, a solution or a reagent

tablet, containing a suitable esterase and/or



10 stituted with
_hydrogenﬁv [err]

al kyl, a | ower al koxy, a | ower al kyl nercapto group, hal oge

whereby [err] and

ring; and X a stabilising anion. 3. Use agqq ding to claim1, characterised

in that, as addit

stabtlisers, activator

a lower al kyl or lower alkoxy.radical, h en_ or
whi ch can be the sane or different, eaca

[err] together can represent an annell ated 15" b&nzE&ne*

i onal adjuvant agents, there are used wetting agents,
forpners, galen- ical additive materials

, fil : | en
and/ or structure foPﬁ%E%?s?Og]ﬁ?e%éﬁP PELCHP %ot sctiudfadt, &t arvtytas
and/ or proteolytic enz in. | eykocytes .i.n urine, .cqnsisti of an
-absorbegt carr?er é@?%?ﬁiya@EFEHQrpéﬂgéF1NPXF@%§F%§ S diadi lgntemp kpyed,,

solulon o & reaoaniadabletogant 8 AN gkl celeron S, 4

prot ease detection princip

addi tive naterials(ﬂ§§@géybgrgt?%?gplgha%ﬁgggrEge%S%@C%R%%H§$$ %35{35 a

and/ or protease detection pr

speci al |y substig

of which is-atuned to one another by suita ( _
such a manner that eajas | eghey BessE{ivEt9NbEYwhaBhdi60ERLNBE 4K P A her

with the al cohol

wth pther conponeMyssﬁiﬁéﬁ&ée§moice of the substituents in such a manner

.k/"
10
:'\./"
15
20

Pere”i’'s USe

uterh i RZOPT S S84+, 884 &%?%bé%%es%i ehngt Be S 8% tY

conponents |iberated fromthe 10 ester but no reaction

that admittedly a sufficiently.rapid coupling takes
place with the alcohol compounents liberated from the
estgr-but no reagtion.with other components of the test
solution, whereby the ester is selected from the group

of compounds of the general formula II

O-A-B
(I1)

in which R';, R'p, R'z, R',, which can be the same or
different, each signify a hydrogeun or halogen atom, a
lower alkyl, a lower alkoxy, an aryl, an aralkyl, an
aralkoxy, a hydfoxyl, a carboxyl, a carboxy-lower-
alkoxy, an aralkoxycarbouyl, an aralkoxycarbonyl-lower-
alkoxy, a nitro or a iower acylamino_group, or iun each
case two neighbouring substituents a bégzo-annellated'
radical possiblj substituted by halogen, X' a sulphur
atom or an iminoﬁgroup possibly sﬁbstituted by a 1ower

alkyl, an aryl, an aralkyl er an acyl radical, A an

MR

;
S .
ol ce of the subéﬁltuen s in



sol ution, whereby the ester is selected fromthe group~e+—toﬁﬁ6UﬁH§__?’——é
general fornmula Il [err] in which [err] which can M\m\“‘\?‘“ﬂmmm
différent, each signify a hydrogen or hal ogen atom a |lo N s r
alroxy, an aryl, an aralkyl, an aral koxy, a hydroxyl, a carbbxyl, a

car Boxy-1| ower - al koxy, an aral koxycar bonya42-an ar al koxycar bonyl -1 ower -

al koxy, a nitro-or a |l ower acylam no group, or in each 20 case two
nekghbouring subséaminenbteid benpepaidel ratsdducadiRal midrsiddty sobisddtived
by hal ogen, X a sul phur atomor an imno group possibly substituted by a

| ower al kyl, an agyéyup amswaahl kyl peptadeachemiadiryalor Aearived -tk refnt ow,
acid or peptide residue, B a nitrogen protective group usual in peptide
chenmi stry or deriomdof hehefd onpoondsf ofhdheogpmenmdd dformvd agdiiel al fornul a
[11 [err] in which [err] which can be the sane or different, each
signify hydrogen, a lower alkyl, a |owergpalkaxy, gl kyl am no or dial kyl am no
group, whereby two nei ghbouring sypstitugnts can al so represent an
annel | ated benzene ring, A and B Ray- rexgbove- gi ven neani ng, 10 whereby,
when [err] and [err] or [err] is an annel | at ed bq@ggmg ring,
" B does not represent an acetyl or ben car bonyl group. ,

Rllg R“LI_

5 1in which R";, R"2,.R"5, R",, which can be the same or
different, each signify hydrogen, a lower alkyl, a lower
alkoxy, aikylamino or dialkylamino group, whereby two
neighbouring substituents can also represent an annellated
benzene ring, A and B have the above-given meaning,

10 whereby, when R", and R"5 or R", and R"3 is an annellated
benzene ring, B does not represent an acetjl or benzyl-
oxycarbonyl groupe.

5. Agemf according to claim 4, characterised in that
as esterase and/or protease detection principle, there

/ - 15 is used a combination of a diazonium salt of the

general formula T

(1),

in which R, signifies a Iower alkyl, a lower alkoxy,
a lower alkylmercapto, an N.morpholino, an N-thio-

20 morpholino, an N-pyrrolidino, a possibly N'_alkylated



5. Agent according to claim4, charact eri sed in that as_esterase andfor——
~ proteasexdetection principle, there 15 I s used a conbi Ny “
di g@zohium salt of the general formula I [err] in which [em\iﬂi“ﬁ “‘“‘““ml

0 ah *

| ower al kyl, a | ower al koxy, a |ower al kyl nercapto, an N LNOW

N-t hi o- 20 norpholino, an N-pyrrolidino, a possibly N -alkyl ated - 43-

N- pi perazi no, an N-pi peridino group, hal ogeA3er hydrogen, [err] a | ower

al ke, a lower al koxy, an aryloxy, a |lower alkyl nercapto, alkyl am no,

di al kyl ami no, a hydi-pdyperaaine noaphBl pgperidincossopRal DA OSRPW ol - 5

i dino, a possibly N-al kyl ated N-piperazino, N piperidino,_ phenylanino, a

phenyl group possi@&ﬂnﬂﬁﬁﬁitﬁ%eﬁ Wﬁraalk&ks al koWes ALEREY »a o RFY 10Xy ,

- radi cal, -hal ogen or hydrogen, Terr] whi ch_can be the saqﬁ r different,
each signify a | owdr laver alkymrcapkexyalby L afarcal Ry ! ZgamﬁQPbaﬁto

oroup, Ml ogen or NAo0en ereol Len] 1800 KOERtoRRNghateLer weBteRa
Splepted, [rom 1 Sy, o, GOUROLORy 6141 805" Lol BLPULESE, heibeliad,
hydrogen or hal ogen,atom, @ JoWel hkyl1 2rb@PrhodbierY sABs¥ihted with a
lower alkyl or lower alkoXy radical, halogen or hydrogen,
Roy Ry, R5, which can be the same or different, each
\ ' signify a lower alkyl, a lower alkoxy, a lower alkyl-
| 10 mercapto group, halogen or hydrogen, whereby Rl and R2
can together represent an annellated benzene ring, and
X a'stabilising anion, and an ester selected from the
group of compounds of the geuneral formula II
Ry
R'2 0O -A-B
I (11),

R! Xt

3 .

.R'4

15 in which R'1, R'p5, R'3, R',, which each can be the
same or different; each siguify a hydrogen or halogen
atom, a lower alkyl, a lower alkoxy, an aryl, an
aralkyl, an gralkoxy, a hydroxyl, a carboxyl, a carboxy-
lower-alkoxy, an aralkoxycarbonyl, an aralkoxycarbonyl-

20 lower-alkoxy, a nitro or a lower acylamino group or

| in each case two neighbouring.substituenté a bengzgo-

annellated radical possibly substituted by halogen,

X' a sulphur atom or an imino group possibly substituted



aral kyl, an aral koxy, a hydroxyl, a carboxyl, a carboxy-

ar al koxyear bonyl , an aral koxycar bonyl - 20 | ower - al koxy, 3 ' :
~agyl d&mino group or in each case two nei ghbouring substit mnmﬂ"ﬁm'wﬁl
annel | ated radi cal possibly substituted by hal ogen, X a sul ghut asons Or«an
I m ro group possibly substitited -44- byua-l ower al kyl, an aryl, an

aral kyl or an acyl radical, Aan amno acid or a peptide residue, B a

ni f+bgen protecti vy gr dupvarsumlky b, pept adgl gheni sreykyil der pvedctyler ef rom
or of the conpounds of . the 5 genera formula Il [err] in which [err]

whi ch can be the saddcal dif faar emineaadidi ghi #ypaplidgenesadueyeB a kyl, a
| ower al koxy, al kylam no or dial kylam no group, 10 whereby two

" nei ghbouri ng substitrogen @prtdalsl vegesent udnainhsl PapEddpefRemdstryg, A
and B have the above-gi ven neani ng, whereby, when [err] and Eerr] or [err]
and [err] is an affeldeRigEdh, Loy, OB @bekhfiot omBpRBeE&NPTakScet yI or

benzyl oxycar bopyl group. 35 6.. A according to claim4, characterised
in that, as adgitﬁ%ﬁqgéaj ‘Qﬁé%ﬁgg there are used wetting agents, '
stabilisers, activators, filmformers, galen- ical additive nmaterials

and/ or structure formers. 7. Phenoxyani n® achd-eBters and peptide esters of
t he R“l" '

(I11)

4

in which R"l, R, R"5’ R"#, which can be the same
or different, each signifj hydrogen, a lower alkyl,
a'lowep alkoxy, alkylamino or dialkylamino group,

1O whereby two neighbouring substituents can also
represent an annellated benzene ring, A and B have
the above-given meaning, whereby, when R"l and R“2 or
R"2 and R"5 is an annellated benzene ring, B does not
represent an acetyl or beunzyloxycarbonyl group. _

s 15 6. Agent accordiung to claim 4, characterised iun that,
as addition adjuvent agents, there are used wetting
agents, stabilisers, activators, film formers; galen~
iqal additive materials and/or structure formers.

7, Phenoxyamino acid esters and peptide esters of the

20 genéral formula III



20 general formula I11 -45- [err] in which [err] which can be the

same or different, each signify hydrogen, a |ower alkyl, a |0
al l@/l‘ém' no or dial kyl am no group, whereby two 5 nei ghbouri lﬁHﬁjiﬂﬂ ﬂll
can al so represent an annel |l ated benzene ring, A and B hav

meani ng, whereby, when [err] and [err] amggerr] and [err] is an annellated
benzene ring, B does not represent an acetyl or benzyl oxycarbonyl group. 10
8. \Rrocess for the preparation of phenoéian1no acid esters and peptide
esters according to claim?7, characterised i‘h ThAt one reacts conpounds of
the general fornmula IV OH [err] 134 n I ch [err] and [err] have the
above- given neaning, with amno a \pepti des of the general(ifiyula \%

HO- A- B (V) in whi( And B have t he above- gi Ven
meani ng, or 20 suitable reactive der)} xS thereof according to
R"é an :

in which 3"1’ Rne’ R"5’ an’ which can be the same or
different, each signify hydrogen, a lower alkyl, a lower
alkoxy, alkylamino or dialkylamino group, whereby two

> neighbouring substituents can also represent an

~ annellated benzene ring, A and B have the above-given
peaning, whereby, when R"; and R", or R", and R“5 is
gn annellated benzene ring, B does not represent an
acetyl or beunzyloxycarbonyl group.
10 8. Process for the preparation of phenoxyamino acid
esters and peptide esters acéording to claim 7,
characterised in that one reacts compounds of the
generai formula IV
o
~ s (xv)
R"5 R"4
R'3

15 in which Rﬂl, R"2, R"3 and R“q have the above-given
meaning, with amino acids and peptides of the general
‘formula V |

HO - A - B _ )
in which A and B have the above-given meaning, or

20 suitable reactive derivabivés thereof according to



-46- net hods usual in peptide chen1stry 9. Use of conpounds—acecerdi-ng—to

oo the preparacion of apents secording te S | UYL

-

L . -6
N | methods usual in peptide chemistry.
9, Use of pompounds according to claim 7 for the

preparation of agents according to claim 4.




