EP 0 124 287 Bl Description The present invention relates to a nethod and
test conposition for the deter mﬁpaﬂ%arhlpgf hydr ogen peroxide, and nore
particularly, to a nmethod for t de mnation of hydrogen peroxide by
reacting 5 hydrogen peroxide with a novel chronbgen as a hydrogen donor in
t he prepeseaguoal peroxi dase and determ ning the ambunt of pignent formed. In
t he nedi cal, diagnostic and bi ochemi cal arts, nunerous substrates are
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whi ch f%e#@Mew'|§E§g¥weawudﬁeueﬁmﬂwgamﬁetabeﬁm@aheywwk prpduceds et pxample,
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nanel y gompqigads of t orrru so and Z ere represents
hydroxyl, amno or substltut ed am' no, Y represents gn oxygen atom or sul fur
~Qﬁm [err] represents hydrogen, alkyl, alkenyl, aryl, amno or
NDnozsUbst i t uted ani no, esents hydragen 45 hydroxyl, al kyl,

al kenyl, aryl, am no, alkyl gaiqo, or al koxM-[err] and [err] represent
hydrogen, al kyI, al kenyl , # ryl, sulfo, nitro, carboxyl,
hydr oxyl , hydroxyal kyl , é?d RJz[err] and[err] may form
al kenyl ene, and X represenfé—=5/, -Gy
25 {
Re R1 Ry
\_/ so and
R2
Ul R“
R3
40

where Z represents hydroxyl, amino.or substituted amino, Y represents an oxygen atom or sulfur atom, R;
represents hydrogen, alkyl, alkenyl, aryl, amino or mono-substituted amino, Rz represents hydrogen,

45 hydroxyl, alkyl, alkenyl, aryl, amino, alkylamino, or alkoxy, Rs, R+, Rs and Rs represent hydrogen, alkyi,
alkenyl, acyl, aryl, halogen, sulfo, nitro, carboxyl, hydroxyl, hydroxyalkyl or alkoxy, Rs and Rs or Rs and Rs
may form alkenylene, and X represents -S-, -O-,
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EP 0124 287 Bl or [err] [err] and [err] represent hydrogen, alkyl, alkenyl
or aryl. In accordance with the %ention, simlar chronogenic
derivatives of diphenyl anm ne, phenoxazr n and phenot hi azi n have been
found which are superior in sensitivity and which are not affected by
conponengs often found in vivo such as henogl obin, bilirubin and uric acid.
These chronobgens a reconpounds of the followng formulae (1) and (I1): 15
20 25 30 35 where: Y represents hydrolgen or 40 Z represents oxygen or

sul fur; 45 X represents hydrogen, 1@l kyl, al kenyl, aryl, aralkyl, amino
or substituted amno; [err] represent.s]-hydroxyl am no or substituted
amno; [err] represents hydrogen, hydroxyl, al kyI al koxy, aryl, aralkyl,
al kenyl, anmino or substituted amino; [err] represents a group of formila
(111), (Ragnd Re\mpresenyjhydregen, aliyl 9"(95)@9&?Wlbed hereinafter; [err]and[err] are

t he sarre orin gfcerdance with fﬂ%erereébwgf@n,ts'mr Leshmmogenicgeriyafives af iRhagylaminecphenoxagin, |
ar al ky?, a@op'r?a?t'a hayp hepn ﬁ?“P? d"h'°§ (A'S 6“998%&'50"'?9%""’ ot B‘R’W are;pqt g by
group of ‘T“C% g’%ff"l' ?} 'r'b' "’W ”5'° crr bed hereinafter,
with the pro¥PSgoraeer %r? Fned together to forman |
al kenyl ene group; J represents -S— 0- or a group of the formula 55 3

15 Rl J RZ.
__\, Rsg . - R3 Formula I
) 20 '

Rg Y Ry
and
25

Rs R3
o 30 Ri I}l Ro Formula II
Y
Rg Ry

(\/ where:

Y represents hydrogen or

Z represents oxygen or sulfur;
45 X represents hydrogen, alkyl, alkenyl, aryl, aralkyl, amino or substrtuted amino;
Ri represents hydroxyl, amino or substituted amino;
Rz represents hydrogen, hydroxyl, alkyl, alkoxy, aryl, aralkyl, alkenyl, amino or substituted amino;
Rs represents a group of formula (), (IV), (V), (V1) or (VII) described hereinafter;
R:, Rs and Rs are the samse or different and represent hydrogen, alkyl, alkenyl, acyl, aryl, aralkyl,
50 halogen atom, nitro, sulfo, carboxyl, hydroxyl, alkoxy or a group of formula (ll), (IV), (V), (VI) or (VII)
described hereinafter, with the provrso that Rs and Rs may also be joined together to form an alkenylene
group;
J represents -S-, -O-, or a group of the formula
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EP 0 124 287 Bl1 or 10 and 15 [err] and [err] are the sanme or different
and represent hydrogen, al kyl ig@ B1Wthin t he above definitions, the
are

groups of forrmula Il to VII orfmmula I'l1 35 40 45 50 55 4 EP O
24 287 Bl 45 [err] represents al kyl ene; A2 has the sane neaning as R2;
[err] and [err] are the sane or different and represent hydrogen, alkyl,

al kenyl , acyl, aryl, aralkyl, | ogen at nitro, sulfo, carboxyl,

hydr oxyl , alkoxy or hydroxyalky ‘\isgbsfﬁﬁtted am no" in the above

definitions of [err] and R2, means -&mino substituted by al kyl, al kenyl, 50
aryl ¢ hydroxyal kyl , cycIoaIkyI, acyl, aral kyl, acyl al kyl, carboxyl, al koxy,
sul fo or sulfoal kyl. As used herein, alkyl includes alkyl having 1 to 5
carbon©%tonms, such as nethyl, ethyl, propyl and butyl; alkenyl includes

al kenyl having 2 to 5 carbon atons such as vinyl, propylene and butyl ene;
al koxy includes al koxy having 1 to R£arbon atons such as nethoxy, ethoxy,
propBxy and butoxy; aryl includes phenyl , naphthyl, and substituted phenyl;
substituent of substituted phenyl i Tudes al kyl having 1 to 4 carbon 55

at ons, hal ogen such as chloro atom and bronmo atom am no,

al koxygaf bonyl am no, al koxycar bonyl am noal - kyl, al koxy and acyl;

5Dk U116kl B i e il ] %J{/ggﬁgﬁcﬁ’orﬁﬁ kyl incl udes aral kyl
H

havi Nng 7 Withinlthe S50 ifn® ofdsm udes acyl having 2 to
arbon atonms such as acetyl, propionyl butyryl hal ogen i ncl udes

1 uoro atom chl oro atom and brorm atom

{0 -
20 .
> Formuia III
25 Bs 82
Bs B3
%
¢, 85
W,
40
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5. EP 0 124 287 Bl Al kenyl ene includes al kenyl ene having 3 to 4 carbon
atonms such as -CH = CHCH = CH, — rr]- etc. Also, where
hereinafter reference is nmade to %ﬁq%%jréﬁal position of substituent
&roups on the aromatic ring structures, the follow ng ring-nunbering
systens are used, ViB; 5 55 Ingjtilising the chronpbgens of the present

i nvention in the detgrmnatjon of jhydrogen peroxi de, the chronbgen is added
to a sanple contai hydr®den ‘gefroxi de or to the system where hydrogen
peroxi de is prod Ner ei haf t & \(rred to as [err]Femudagyng systent)
toget her wth per cy of the resultant col oured solution
is measured at g s ,in t =t N bl e or near infra-red ray region,
e.g. EP 0128387
peroxide in the sanpy
curve. The reaction I

é is then cab&ul ated by conparison with a standard
usually carried out at a tenperature in the range 5

to [er’P], preferably 25 to [err], in a buffer solution having a pH of 2 to
10, and is usually (J@frpl eted @, thin a few mnutes. 5 The chronogen is
preferably used in anount f’.from 10 to 1000 nol e equivalents relative

\dase is used in a concentration of 0.1 to
P | er, phosphate buffer,Fdeiga MCl buffer,
succi nate buffer, acetate buffer, etc. may be used, at
soncentrations : /1. A small anount of phenol or EMAE
can be added t 82 he [reaction gystemBiso activate the peroxi dase and 10 to
pLom)te pi gnent forrgti on. Exgrrpl es of chronobgens according to the present
imventpon are shown 1-h Tabl es—® and 2, where the foll owi ng codes apply: P

to hydrogen per oxi
1000 IWUm. As b

Compound of formula | or 11 M c-[err]
81 By
25
Al — Formula VI
o~ B2 Bs
\J. - B3 Bg
B1
r 35
-/ A — Formula VII
B2
40
83
wherein:
45 A1 represents alkylene;

Az has the same meaning as Rz;

B4, B2, Bs, Ba, Bs and Bs are the same or different and represent hydrogen, alkyl, atkenyl, acyl, aryl,
aralkyl, halogen atom, nitro, sulfo, carboxyl, hydroxyl, alkoxy or hydroxyalkyl.

"Substituted amino™ in the above definitions of Ry and Rz, means amino substituted by alkyl, alkenyl,

50 aryl, hydroxyalkyl, cycloalkyl, acyl, aralkyl, acylalkyl, carboxyl, alkoxy, sulfo or sulfoalkyl.

As used herein, alkyl includes alkyl having 1 to 5 carbon atoms, such as methyl, ethyl, propyl and butyl;
alkenyl includes alkenyl having 2 to 5 carbon atoms such as vinyl, propylene and butylene; alkoxy includes
alkoxy having 1 to 5 carbon atoms such as methoxy, ethoxy, propoxy and butoxy; aryl includes phenyl,
naphthyl, and substituted phenyl; substituent of substituted phenyl includes alkyl having 1 to 4 carbon

§5 atoms, halogen such as chloro atom and bromo atom, amino, alkoxycarbonylamino, alkoxycarbonylaminoal-
kyl, alkoxy and acyl; substituted phenyl may have 1 to 5 substituents; aralkyl includes aralkyl having 7 to 10
carbon atoms such as benzyl; acyl includes acyl having 2 to 5 carbon atoms such as acetyl, propionyl and
butyryl; halogen includes fiuoro atom, chloro atom and bromo atom.
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15 E -[err] D :
each of conpounds 1 to 34,
to 27 and 31 to 34 (Table
Y is 35 40 45 50 55 7

-[err]

[err] [err] :>[err] 20 30 In

[er@ ?%iﬁq are all hydrogen. |In conpounds 1
1) n conpounds 28, 29 and 30 (Table 2),
EP 0 124 287 Bl In conpounds 18 and 19 (Table 1,

[err]

- conpound Aiketymenb aaclhc)esélkemen£havm§AB¢Eca1bdi atoms CaU28 LGHE GHPCH = CH-, -CH = CH-GH.-

[err] lete. [err] 111 1] - H C1 H
10 2 Also, where hereihéfter refergnee 1i§ madd fo the nbinérical position. of substituenttH-yroups dr the H
3 aromatic ring $ttuctures, thecfpljoving rnllg-number[nu lsystems-are used, viz: H H H 4
Il s [err] 11 11 - H oM ~ OM 15 5 I
[err] 11 11 - 3 2' H C12 £l 6 I 1 [err]
11 11 - . F I [err] T
11 - H h ¢ c [err] T H
- H Cl Cl 20 ;1 [err] I 11 -
H ™ H H 10 [err] H [err] H
Cl Cl 6
6 10 3
s N
20 5 i 4
25
N 30
6
o ® 5 1
4 2
40 3
and
45
3 2 2 3
4 N 4
50 ' (]
5 6' 6 5

§5

In utilising the chromogens of the present invention in the determination of hydrogen peroxide, the

chromogen is added to a sample containing hydrogen peroxide or to the system where hydrogen peroxide
is produced (hereinafter referred to as "Hz2Oz-producing system") together with peroxidase. The absorbancy
of the resultant coloured solution is measured at a wavelength in the visible or near infra-red ray region, e.g.
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11 |1 [err] IV H [err] M C1 Cl 25
12 I [err] VI gp\d12428F®1’] _ H H 13
11 [err] 11 H -\6 28 H H 14 I
ferr] 111 H 1 H H 30 35 40 45 50 55 8 EP O
124 287 Blnel Aingd=6d0 focgoot ndﬂuﬂd)anﬁﬂﬁfmwd'odﬁﬁ peroxide in the sample is then chiGuldtdd By
15 comparison With a standarfi elirrd. 16 |1 [err] 17 |1
[err] 10 Thdl®action is usually carried but at a temppretuis]in thé range 5 to 50° C, preférably 25 to 492, inja 20
Il uiferr splufdh having a pH of 2 to 10, bnd is usuallyeompleted widiv a few minutes. H -
H 6§ (C1The chror@igen Gs preferably used in an arhdgunt of frorr[ Etan 1000 (pgle equjiviients relative toH
- iydrogen pergxide. The perpxidage is used in a concentratipn of 0.1 to [Itmpg]l/ml H [ 11 H
- H As bufferspGood buffer, phgsphate buffer, tris-HCI pyffer, succingteipyifpr. citratq puffer, acetate huffer,
- ¢ic. may be uged, at concentrationg)of from 005 to 2 mol/l. I E 1]
L] _ A small arpeunt of phenpl or EMAE cp bLeGadded to the reaction syqtem to achv%tgm]perompqse and
L] 10 to promote pigment formati 27
L] Examples qu chromogerﬁ according 'f_‘ the present invention are shown in Tablei ‘F Brlﬂ 2, where the
followmg codes apply:
P : Compound of formula I or Il
M : «CHs

16 E : -G2Hs
- D : <=CH2CH2CH2 SO H
N\ ‘@1 :-CH2CHzCHs
o a2 : >CHCH2CH>CHjs
W

20

CHg2
-4 : -CH |
~
CH»
25
Ph :
s 0
In each of compounds 1 to 34, Rq, Rg, B2, Bs, Bs and Bs are all hydrogen. in compounds 1 to 27 and
31 to 34 (Table 1), Y is H. In compounds 28, 29 and 30 (Table 2), Y is
o % | 9
-C-Ph.
40
45

50
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25 31 ' I [ERR] |11 1] * H H

H 32 N [ ERR] | | - H C1

Cl 33 X [ ERR] EP bjiep2e7 By - H H

H 30 34 N NHD, NHD 111 1] H

Cl If-dombOHdE182and919 (TableQERIpBIEHd Nemula 1) J is -S-. P J [ ERR] 28

Il - NV2 NV D1 Il H a Cl 29

1 S NVR NV T H H C1 Cl 30

| 0 NE2 NE2 Il JABLE H Cl Cl 45 In
|

the aboveof#fouag, in the conpounds of Fornmula Il substituent [ERR] is at

the 4'-pprltion, eycept R cqmi)oumi§ 16R§1nd AI, \/\Aﬁre B8 isBQt t he
4-posi ti %—&%HM&—EMM The

results af conparatli ve thdbs hbfel'&\l\ﬂﬂn t gt conpoundg| i ndigategy in Tables 1
and 2 ang previously kn chr.gnogens given in TabLe 3. The test
proc¥dur& was as f(ﬂyl owg\qux &5‘9&3 n C(ajlﬁfai ni ng 0&1 ng%rrL off the chr onbgen
in Good Buffer sol dtionNygp 6Ny diint ailiii ng 40 U Wl 50Hper o dase, 0. 001
ng/ M phgnol and Ol ng/ TrjutQn 10 i's prepaged. t he chronopgen
sol uti ongi s then acli%ed tt\cl)wéo *@gr]ﬁ%f 10. 33 ng/ dﬁh[ err Msﬂol ufwi‘on and the
mxtyre allowed tolkeactNMZzhdNMp VHl ue B the reakdti onCiol uBlon at Xmax is
then neagured and gxpresg@dd asvmg g ati nupericgl vague tgaking the OD
Qbt ai ned_usi ng 4AA- EVAE asgt he 2hrgnngeﬁnleas 100. e‘he agver sg ef fect of
serum cofponent s sdkh adN¥e| iNMBi dII cydillei ne- and dric BMal NMareasured by
55 addipgg 20 [errfim Iphabr Wy, 10 [aqr] ml of grystegyne pj 10 [err] m
of udpi C 3cid to the sanpl h Theasynbol err] neans that the effect is 3 to
6% " + 7 neans thilﬁ t hdNE2 ¢ N2 d g (B 2005 "+ B " nBans bhat the effect
is more ian 20% and " -Nmgeaws,t it the ef feet, 18 | esgit hag)3% EP O
124 287 gﬁ The deg Fo

ree of the in the reagent, bla is given in
with thdt of W¥2 J@ﬂ@uﬁ‘lobta{ﬂned ‘gezusﬂwng L l800 ndschedl er's

compari s
Geefi (LBZ) as repibsentNipveNmpi o artvichr oppigen- Thef ol I gwi ng codes are
used: AA13 . overy llfttl?\lhﬁgl-%r&’z 5III AH , .-sorre.zjal Oll_,l!l’, b,l_Jit still |ow
— 14 II NM2 NMao III H - al H H
k/ 30
o

40

45

50

&5



B. colouration equal to that of LBG Table 3 10 S 5 o
lCJ:orrpoundRB [1err] 7 2ofP d:ﬁ%., Bl (TT) A 15
> 740 395 + + A 3 735 380
,-AA o - - ?A 4 TABLE 1(e8:€t®nuedl50_ + + + AA
Com d - - =
E N No. ‘}%‘_g: AIQOAA %1 Rz Rz 7& QQ.OAAAZZ By Bsg -529_ 360
Goo. oo B, TR AW My v THoeh s AR - e
A 30 35 40 Y5 50 55 1 hiM20 hibiz ¥l B1VEabl EHR ( €ont i @led) -Conpound
[err] max 17 I NMO. NMp VI voim R, - B Br.. CY U RB
12 18 133 410 NMy NMp 1o AA-1§ H Cl 72t:81 370
+ 10+ A 2 2
19 I NMz NM2 I NOg - H cI cl
20 I NHz OH Im H - H clI c
s 2 I N2 oM m H -. H CI cCl
_, 22 I NH, OM I H - H F F
- 23 I N OH M H - H F °F
¥ 24 I NHz NHp II W - H ¢C ¢l
20 25 1 NH2 NHy II I - H F F
26 I NHz NHy I m - H H Cl
27 I NHp NH II m - H H F
s 31 I  NDp NDp IXII- Il = - H H H
32 Il ND, NDy III II - H cl  cl
_ 33 i NHD NHD III- m  _ H H H
o o, 34 H  NHD. NHD III M - H <C cl
TABLE 2
. . gs  Compound
W, No. P J Ri Rj R3 Rg A2 Bp By
28 I - NMz NMp, I m H cTL al
29 I S NMz NMp III  H H Cl cl
“ 3 I O NEzg NEp I H H ¢ a
45 In the above Téblés, in the cbmpounds of Formula Il substituent B1 is at the 4'-position, except in

50

55

compounds 16 and 17, whers it is at the 4-position. Substituent Bs is at the 4-position in all compounds.
The results of comparative tests between the compounds indicated in Tables 1 and 2 and previously
known chromogens are given in Table 3. The test procedure was as follows:
A solution containing 0.1 mg/ml of the chromogen in Good buffer solution (pH 6.5) containing 10 U/ml
peroxidase, 0.001 mg/ml phenol and 0.1 mg/ml Triton X-100, is prepared. 3 ml of the chromogen solution is
then added to 20 ! of 10.33 mg/dl H202 solution and the mixture allowed to react.

The OD value of the reaction solution at \max is then measured and expressed as a relative numerical
~ value taking the OD obtained using 4AA-EMAE as the chromogen as 100.

The adverse effect of serum components such as bilirubin, cysteine and uric acid is measured by
adding 20 u.g/3 ml bilirubin, 20 1.g/3 ml of crysteine or 10 1g/3 mi of uric acid to the sample. The symbol
"+" means that the effect is 3 to 6%, "+ " means that the effect is "6 to 20%, " + + " means that the effect
is more than 20%, and "-" means that the effect is less than 3%.



14 725 360 + + + A 10 ' 15

747 390 + + + 737 380 +
A 17 735 370 EIBP]'E“ZW B1 A 18 680 700
B 15 19 670 400 + B 20 700 200
+ + The degrde of the ddlodrlin the reagent blanki§given il Eddparison with that of the colour obtdined By
22 using Leucd’ Biddschélilkds Grebn (LBG) as tepresentative pnor arf\chtd@nogen. The followingl&odes drb0
A + +usett: 24 708 270 - - AA 25 700
270 - AA  :very little colour; AA 25 26 710 250
- § +A : some colour, Ayh\still Tow; 715 260 - + - AA 28
755 398 : colouratign equal to that of LBgA 29 _ 680 700 + +
B 30 30 685 690 + + B 31 760 350
- - - AA 32 770 350 - - - AA 35
33 710 320 - - Iable3 A 34 720 320 -
- A [erCbmpound Ami8 410 +F + + B [err]
555 100 ++ Kb, ++ (e 4(3 [eT B [ anT] . #éA EMAE S :
Sensitivity 45 : l:fj ect.of _canpanents in serumB
Bilirubin CY 1 Cysteine747 390 =+ b L A
15 2 740 395 * * b A
W, 3 735 380 - - - AA
\,__/ 4 700 150 + + g AA
20 5 755 400 - - - AA
6 745 400 - - < AA
7 520 360 * * * AA
25 8 750 350 * * A
9 720 200 * + + A
10 728 400 * + + A
s +
o " 11 690 200 + + A
Y

40

50

55
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U : Uic acid 50 RB . Degree of coI our devel opnment of reagent bl ank
The results show the better reach\Gs{?i he present chronpgens as

hydr ogen donors and their relative i nsenS| tivity to contam nants such as
bilirubin, cysteine and uric acid. The chronogens of the present invention
are obtained by the condensation reaction of Leuco bases, obtained by the
reduction of di phenyl am nes, thiazirasleGr{Comtiede pi gnents, with a

benzhydrol in the pr ‘? L uric acl EI The condensation reaction is
carried out at 30 toq,f r%? or(rbi Q 1Wﬂ?11RB EP 0 124 287 Bl
reactison m xture is then-added to an organic solvent _such as n-octanol,

capabl e of crystallizi2ng out t¥ss delsureﬂ chronpgen. The crude crystals are
then re-dissolved in %n Or gani £,gs0l3 \;ﬁnt,,, such as ,met hgnol , and the sol ution
subj ected to colum c rorrat ogra hy t hr oligh a silica gel coI um to recover
t he desired conpound.1% e{)pre's B¢ afion of tke cofpounds listed in
Table® 1'and 2 is illisstrat ed Bgl 0#90 (1 Prepar atti on ®f Conpound Nos. 1 to
7, 12, 16 and 17 Bindgchedl er' $37G egp Leuco pases A
[4 4' - bi s(di et hyl amvan,o)dl phen%#amﬁgﬁ] (_her ginafter regferred to as 10
"BG.B") was reacted h each under ment i offed ¢ nmpounds in a nol ar
rati o %)f 1:2 in the p¥esence 0%80an 78Bpuht oft 60%tsul fBiric acid equal to 5
ti mes the anount of LEUCO basegr0Theogeagti onr m xure gas stirred at [err]
for 2 to 3 hours. At jghe end ofgqt hggpeagtion, n-qctangl was added to
crystallize the condensation pr oduct and the cr uae cr stal product was
di,;ssolved in a small Znount of %t H&Rol £ Thet sol &t i oPwas t hen subjected to
col ung 15 chromat ogragzhy in a ®3l i caoget coltum and eAuted with a 2:1
m xture of chl orof orgsand n- hexgne.;sdhesfracti ons congaining the purified
product chronogen were col | ect and evapor at ed to drxness Conmpound No.
Aq

Mel ting Point ([err])“ReactanOZO27 102 -
105 4-chl or obenzpdrol 2 700 270 - 98-- 101- AA4-f 1 uorobenzhydrol 3
120 - 2123 benzhydigol 4 710 250 152 -+ 155, AA
4, 4" -di met hoxybenzhyd{7o 15 260 - + ; AA
. 28 755 395 * x & AA
O 29 680 700 * * + B
30 685 690 X X s B
31 760 350 - - - AA
32 7710 350 - - - AA
P 85 33 710 320 - - - A
~/ 34 : 720 320 - - - A
RE} 728 410 + + + B
o RE; 555 100 ++ ++ ++ A
RE; : LBG
RE; : 4AA-EMAE
S ¢ Sensitivity
% F : Effect of components in serum
8 ¢ Bilirubin
CY : Cysteine

U ¢ Uric acid
Degree of colour development of reagent blank

A
W

The results show the better reactivity of the present chromogens as hydrogen donors and their relative

55 insensitivity to contaminants such as bilirubin, cysteine and uric acid.
The chromogens of the present invention are obtained by the condensation reaction of Leuco bases,
obtained by the reduction of diphenyl amines, thiazine or oxazine pigments, with a benzhydrol in the
presence of sulfuric acid. The condensation reaction is carried out at 30 to 100°C for 1 to 100 hours. The

11



5 184 - 187 4, 4' - di chl orobenzhydrol 25

6 111 - 114 4,4 ~di benzhydrol 7 89 - 92
4, 4" - di met hyl am nobenzhydr ol 12£P0%‘{ éﬁoétp 108 - 111 4- bi phenyl net hanol
16 95 - 98 p- chl or obenzyl al cohol 17 104 - 107

p- br onvdagtar Yibadrs @bn ddded 29 albrgaid SilveRt suer aCRBRANIN dapalets of Srystdifding blt @ed 13
to 15 diéRed ifdnogérd TRE trids Gfstditche thed Reliisséived ln artdigank: sémént, Badhl dsefbtrandl, saag cept

t hat tine SBlidd subfctsed ac calasmniclirbmadgrdphye tHralgh avsilitg gelocarmmBSrecuveratheralbsibd I at i 0
of 10: gorgdourjder r] . Conpound No. Melting Point ([err]) Reactant 8

78 -5 81 The prepatatigh ofthecdoimpeunbieisied jrdTables 18nd 2 is illustrated bdi®d. - 133

2,2'-bi s(p-chl orophenyl) -ethanol 11 128- 131

2, 2" - biia Preparetion p el Nop (1 2181 15]?30”7 82 - 85

cycloprop | - benzhydrol 14 1,1 -di henylbutanol 15
172 - 1 "fSChe‘i h‘é’ﬁ e Rére lg%)b'%@ewamomhwaw @Brﬁlﬂa'%béefer‘gd dh@ 24 to
27 50 BGLBnﬂow s weﬂheacgaﬁe

F'°"§ﬁ" ERIeRIUIGE Inyg mglarralic g8 i@ in fhe prepengey oy e

4, 4' - dPa?‘h“}'i't? “éi?rf‘fﬁ%e |‘P§t‘@‘e§ %a%'g °F b%‘&? Eﬁer‘é‘gdmﬂ“\/@ °\Xﬁaf h

G e PR gm AR B o

to ?,Z a&ﬁf j?"uao %@2@ { 2}.@ of'Tc%roTormsg i‘}ég@ 155
ﬁ}n tﬂe f&h pr&o%&%ﬁ-%ﬁubﬁéﬁ re dvipaRledtd @ﬁg ”pound Nos.

| ow ng t he sane genera proce ure as descr| In (1) above,

[~ame
—

reduct [ on react irer—produetg—ot—Nethyt-eng—Bl-ve—(-c+—52645—mand Met hyl ene
jeen (C. 1. 52030F°PROYNSG |y Melling o 'é G dcReseenti th 4,4 - 12 EP 0 124 287
Bl dbchl orobenzlijydroh at a|nol ac2+@bi 0 qf4-cilbrobehdiradt 50 C.| The resul ting
conmpounds have feltirg poirfts ®8-101 4-fluorobenzhydrol
3 120 - 123 benzhydrol
4 152 - 155 4.4'-dimethoxybenzhydrol
5 184 - 187 4.4'-dichlorobenzhydrol
25 6 111 -114 4,4'-difluorobenzhydrol
7 89 - 92 4,4'-dimethylaminobenzhydrol
12 108 - 111 4-biphenylmethanol
16 95 - 98 p-chlorobenzylalcohol
;f 17 104 - 107 p-bromobenzylalcohol

30

(2) Preparation of Compound Nos. 8, 10, 11 and 13 to 15

The same procedure as described in (1) above was carried out except that the BGLB was reacted with

b % the following compounds at a molar ratio of 10:1 at 50° C.
Compound No. Melting Point (*C) | Reactant

© 8 78 - 81 4,4'-dichlorobenzhydrol
10 131 - 133 2,2'-bis(p-chlorophenyl)-ethanol
11 128 - 131 2,2'-bis(p-chlorophenyl)-propanol
13 82 -85 cyclopropyl-benzhydrol
14 84 -87 1,1'-diphenylbutanol

o 15 172-175 1-phenylbutanol

(3) Preparation of Compound Nos. 9 and 24 fo 27
s0 Following the same general procedure as described in (1) above, 4,4'-diamino-diphenyl amine sulfate

salt was reacted respectively with diphenylmethanol, 4,4'-dichlorobenzhydrol, 4,4'-difluorobenzhydrol, 4-
chlorobenzhydrol and 4-fluorobenzhydrol. The resulting compounds 9 and 24 to 27 have melting points of
15810 161°C, 173 t0 175°C, 89 {0 92° C, 155 to 158° C and 104 to 106° C respsctively.

65 (4) Preparation of Compound Nos. 18 and 19

Following the same general procedure as described in (1) above, reduction reaction products of
Methylene Blue (C.. 52015) and Methylene Green (C.l. 52020) respectively were reacted with 4,4'-
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179 to [err] and 148 to [err] respectively. (5) Preparation of Conmpound No.
29 5 Followi ng the sane general E{,%(:ﬁg&éx;ﬁs described in (1) above,
benzoyl Leuco Methylene Blue was reaCted with 4,4'-dichl orobenzhydrol in a
‘ol ar ratio of 10:1 at [err] to obtain conpound No. 29 (mp. 212 to [err]).
10 (6) RichRmbeHzhyadl &f a oINS 108 .and & SO0 Mebuibiy coﬁ?oﬁﬂff‘mé SHIiAP pariOMe,
was I eaciyg e 16btdradahassl 151 sORYwBREIR. | N the presence of dinethyl f or man de
(DMF) at [err] for 3 days to obtain conpound No. 28 (mp. 196 to 200 C). 15
(7) Pr epeyrépaationadf CoopgandiNg 20l0. 30 Basic Blue (C. 1. 51004) was reduced

usi ngssodi um bor ohydride and the product reacted with 4,4, -

“di chl or obeFalibwinly thé same genarel @Aecedwu¢ rodestribd@ inl(1) aboG) Pergeyl Leuco Methglpnb Ble yasr r | .
The condeasted it A4 1richidrabenzhydro! ipuar mdldr eatiolof/ 1G:hat 58 5Grie qbtaini dompeund dia- 39r(m@edh3r es
as descri¢B®diC)ln (1) above, and the purified product reacted 20 with an
equal nolar anmpunt of isocyanic acid in the presence of DMV at 50 C for 3
days. 19T ures as described in (1) above were repeated

& u
to obtain ¢conpound No. 30 (mp. 118 to 120 (). SSi,Pre aration of Corrpo_und
Nos. 20 ung No. S, prgpar bQvRe Wes,H A8 H’é‘% Beargite In, the prasepge) gy
(1) abo ?%%Bé'aﬂf ? Fﬁg."ng%@i PEDET RN R

, C 4' -di fl uorobenzhydrol at a nolar ratio of 10:1
in 60%%%r RGN G 'Lou o b The product conpound Nos. 20 and 23 have

Wp. 89 toplsRrhile M 57084 Wt rbdichd udifgSRBIhI BéRhYaris And Bd prodeRabalel Yitn A4 -
‘ConpoundsidiBbengHydih th £ molbiClaticd¥ 109 ik B86% SRARRc 8&d) 8 5d CPTHICRRMh&téHSprafeCwdsbed
%/_n (1) ghmea by Ry s fificBlidnDradilidaCds| dBScriBdd MR ab&BC4nadnd SRIRRCHbAUBY réactat h

4, 4- dioC With raR BGUAE B @our Relisdoydnicidcid ibl e Prssned vt atdd * € 1078l days. TR pudficafion10: 1
I N 60% Sdchdlirds@s addchbedlin (P abbve wehretiated WCdbtahQuaMpand NOIBS (m.g. 1118 ’ch 28 20).
respectively have mp. 163 to [err] and 158 35 to [err]. (10) Preparation
of ConpdadsyRiepakation dB CorhppudiiNes, 2D and2&imi no- di phenyl am ne sul fate and propane
sultone In a nolar ratio of 1:20 were added to 40 chloroform and the

m xt usse st Followith the sdH® gendrg progedurs & deseyiied im{1kabiovd, pdb-amincanilinpshendh was razitedd t o

t he readedpedively with d4-dichiorebenziydrelrand, A #'-diflnprokenzhyfirglsat & nolas ratiq ¢fi18d in G0Resulfiricer

| ayer weSidsaifr &t &bp Rieduct \parpenupd &igs-t 2 andyAbbave MRe 8t 8 peedidet i Chen

r eact ed "¢#PPRVeY%enzhydrol and 4, 4' -di chl orobenzhydrol , respectively, in a
Wweight ratio of 2.1 in 60% sul furic acid. The reaction m xture was stirred
at [efrit a 0 Nos-¢] purification procedures as described in

(1) above F\!\cﬁgvﬁngf ’8'& lsz(a)r\r%e (gjeneerXaFS tt:edﬁrre] %ts (:I(ejsl,c}c'itf)e%rir('na r(‘llt) al o%le,a’\lialrigrxme Blue hydrochloride was

reacted respectively with 4,4'-dichlorobenzhydrol and 4,4'-difluorobenzhydrol at a molar ratio of 10:1 in 60%
sulfuric acid at 50° C. The product compound Nos. 21 and 22 respectively have m.p. 163 to 165° C and 158
35 to160°C.

(10) Preparation of Compound Nos. 31 to 34

4.4'-diamino-diphenylamine sulfate and propane sulione in a molar ratio of 1:20 were added to
40 chloroform and the mixture stirred at 50°C for 5 to 7 days. Distilled water was then added to the reaction
mixture in equal amount. After vigorous stitring, the water layer was separated and evaporated to dryness.
The dried product was then reacted with benzhydrol and 4,4'-dichlorobenzhydrol, respectively, in a weight
ratio of 2:1 in 60% sulfuric acid. The reaction mixture was stirred at 80° C for 2 to 3 hours.
The same purification procedures as described in (1) above were followed except that different polarity
45 solvents were used following initiation of the elution with chloroform. Compound Nos. 33 and 34 are
obtained using solvents of low polarity. Compounds Nos. 31 and 32 are subsequently eluted using solvents
of higher polarity.
m.p., Compound No. 31 : 9310 95°C
m.p., Compound No. 32 : 78 to 82°C
so  m.p., Compound No. 33 :62 to 65°C
m.p., Compound No. 34 : 4510 48°C
The chromogens of the present invention are useful in the determination of substrates or enzymatic
activity in the H:02-producing system. In such systems both the Hz2O:-producing reaction and the
determination of the product H202 can proceed at the same time, thus providing a simple and convenient
s5 system for the determination of enzyme activity or substrate concentration. Typical examples of such
enzyme/substrate systems are the following combinations: uric acid-uricase, cholesterol-cholesterol oxidasse,
cholesterol ester-cholesteorol esterase and cholesterol oxidase, xanthin, hypoxanthin or guanine-xanthin
oxidase, phospholipase D-lecithin-choline oxidase, choline-choline oxidase, pyruvic acid-pyruvate oxidase-
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45 solvents were used following initiation of the elution with chloroform
Conmpound Nos. 33 and 34 are obt %brﬂe&‘t%%? sol vents of |low polarity.
Conmpounds Nos. 31 and 32 are subseque @qel ut ed using sol vents of higher
polarity. mp., Conmpound No. 31: 93 to [err] mp., Conpound No. 32: 78 to
[err] Shophic, ackiPiipsendb-dEprotslsd lipaS?AtFOgfcBiinl Kinab8-dlyceriiSPRISHNEE okiase, 34ty adia- t O
[err] T&benzghé BRIDE @A Sinthbtasd-aoy THAbxidasty ﬁi@&édﬁ&e—ﬁbﬁﬁ-ﬂ%@rﬁlﬂxidh&. élﬁl’?ese-glucose.

det er m oxisdsecand Qélactusdpgdlacbedxidase. enzymati ¢ activity 1n the [err]-producing
system | fihessubsiratoy ot haw dogyinfatid eactibiidCie uhtaBied inrsgrumearinb, 6id), andl the tdBBrmination

det ersim of &eisubstragbs is heefybfopdiagmbstip eurpdses an proceed at the sanme tine, thus

pr ovi di ngExmpleapl the enaynatio reactionsintolvedarg yehbmaticélly shawinas thildvesr i nat i on of enzyne
activity or substrate concentration. Typical exanples of such

enzynme/ subst tirdecaddd st ens are the foll ow ng conbi nations: uric acid-uricase,
chol esterol - Rl §ldlsieasec o aol~&st er=chol esterol esterase and
chol &t er ol Wdﬁ"zée? c&fn?ﬁﬁkg hypoxaé]l?%?:ﬁka'rcc&%ﬁ %%-xant hi n oxi dase,
phosphol i pase D-1ecithin-choline oxidase, choline-choline oxidase, pyruvic
aci d- pyr2nat dotaljctielesteral3 =~ EP 0 124 287 Bl phosphoric acid,
triglyceride-lipoprotein |ipaggséstEogl ycerin kinase-glycerin-3-phosphate

oxi dgse, fatt ci d-, coen esterase/| A .synt het ase-acyl Co A oxi dase,
triglyceri de-%"%ﬁé’églgqu%’ﬁqueom.aase,a f‘ifcf(s?grg-" | ucose oxi dase and

dalact ose- gal act ogwlesigrabs Battypeidsubst rat es of these enzymatic reactions
are contained in serum urine, etc., and the determ nation 5 of the

gubstrates is useful for di agnostaffol&g{{g ses. Exanples of the enzymatic
idase 'O

reaci ons invol vfs\d are schematic wn as follows. 1. Uic acid Uic
acid + [err] Forg togmeof cholestaral 4G9 Ghalestprope + H20Bot al  chol est er ol
Chol esterol 15 Chol esterol ester + [err] esterase - Free form of
chol est es,ol #rﬁﬁ@&ﬂ{d@d d Chol esterol

25 ' Lipoprotein

Triglyceride + 3H20 Q&e__) Glycerol + Fatty acid

O Glycerol
N~ % oxidase

Glycerol + Oz =——> Glyceraldehyde + H07

4, Free form of fatty acid
e Free form of fatty acid + ATP + CoA ACYi-C0A synthetase .
U/ Acyl-CoA + AMP + PPi

Acyl-CoA + Oy Acyl-CoA oxidase .
40 Trans-2,3-dehydroacyl-CoA + Hz02

S. Sialic acid
Sialic acid (bound type) Neuraminidase >

N-acetyl neuraminic acid (NANA)

45

> N-acetylmannosamine + Pyruvic acid

§0

Pyruvate oxidase

Pyruvic acid + Oz + Phospharic acid thiamine pyrophosphoric éCid » Mg

H202 + Acetylphosphoric acid + CO2

N
[d

&5
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20 Free formof cholesterol + 2 oxidase 0 Cholesterone + [err]
3. Triglyceride 25 Li poprotein Triglyceride

+ [err] 1 d ycerol + Iggt §/24a%8|7 1GI ycerol oxidase 30

d ycerol + 2 G ycer al dehyde + H202 4. Free formof fatty
acid Free for acid + ATP + CoA [err] Acyl-CoA + AWP + PPl [err]
40 nb%v{c?‘%ctﬁs 2, 3-dehydr oacyl - CoA + [ ERR] 5. Sialic acid

Neur am ni dase Sialic acid (bound type) Rymtg/bxtdm am ni c aci d ( NANA) NANA
NANA- al dol ase pymurca&@a yl AR aciq 22 AT D B{YP SDAO %1 difge

t hi amae pyrophospn_gz¢ HE ruw acid + [err] + Phosphorl c acid-
[err]+ Acetyl phosp N eBleh ]"?9?5 1492 EP 0 124 287 Bl 6. Pyruvi c

acid Pyruyate oxidase thiam ne pyrophosphoric acid, I\/g Pyruvic acid + [err]
+ Phosphogj ¢ agfdose

Pyranose oxidase

10 Glucose + Op > D-gluconolactone + H202
8. Inorganic phosphorus
: Purine nucleotide
16
| HPOg4 -~ + Inosine phospharylase {1 ooxanthine
o + ribose-1-phasphoric acid
20 Xanthine
: oxidase
Hypoxanthine + 2H20 + O =————3 Uric acid + 2H203
25 9. Phospholipid
. Lecithin Phospholipase D > Chohne + Phosphatidyl acid
,. Choline Sheline oxidase o ;. | getaine
N 30
10. _ Monoamine oxidase
Monoamine
oxidase
. Monoamine + O2 + Hyp ooxidase o acrolein + NH3 + H202
N
11.  Choline esterase
Choline
4 o-Toluoylcholine + H>0 gsterase o, . Toluoyl acid + Choline
Choline + 20, + Hpo Sholineoxidase . o, ;0 | 21150,
45

The hydrogen peroxide-producing reaction and pigment-producing reaction may be conducted stepwise
or more preferably, simultaneously by adding to the sample all the components necessary for the
determination of hydrogen peroxide and conducting all the reactions in one step, and measuring the
absorbancy of the reaction solution. For this purpose, the various components include the oxidase for the

s0 substrate fo be determined, a peroxidase, and the chromogen (I} or (ll). A buffer solution and surfactant,
etc., may be added, if necessary. Of course, if other components are nacessary in addition to the oxidase
for oxidising the substrate, then these must he added to the H>02-producing system.

The present invention also provides a test composition for the determination of hydrogen peroxide
comprising a peroxidase and a chromogen represented by the formula (I) or (Il). The composition may also

65 contain a suitable buffer as well as surfactants such as polyoxyethylenealkylether, antiseptics such as
sodium azide, and ascorbate oxidase for decomposing ascorbic acid. Also included are such test composi-
tions which additionally contain a second enzyme, e.g. an oxidase which is capable of producing hydrogen
peroxide in situ in the sample from, and proportional to, the concentration of a substrate for said second
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[-err] + Acetyl phosphoric acid + [err] 7. G ucose 10 G ucose +
[err] Pyranose oxidase - D-gl uggrbqﬁ%h + [err] 8. | norgani c
phosphorus Purine nucleotide [erT] 0Si ne phosphoryl ase > Hypoxant hi ne
*+ ribose- 1- phosphoric acid 20 Xant hi ne
Hy pox andnBymttin thels&if rs&mﬁe, k& bdabling the quantitative deldirhifatiort bf Gaid st@thd in Said sample via
Phosphohé @étéimingioh bithé1H.0, prodlted in théEsipiey the sBEAS Blkhb.dyl aci d Choline

oxi dase Choline C [err] + Betaine 30 10. Monoam ne
oxXi daseE:Mnﬁearri ne Monoamne + [err] + [err] Acrolein +err]
+[errs] 11 Choline esterase Choline o-Toluoylcholine + [err] esterase

o- Tol uoyI Incthis Examplet161U of arid@he 1100 ofpefomiciash, 100 ngrof Trited¥100nE1 g otikers! andAY ai ne
+ [err]100mgTHSAR ot HY9emo ofEMAE R 5pmo @hikiG ()8 &md o Fompating NoAw(RY 23 malati ng
react i o‘PP"PPay‘dU‘J? 8ol g2t g of CaprguadNey (6, (fi) 2a5 Sompgupd Na, 32,07 {QrR2Hueg ¢f by
addi ng ¢retnd Nog A|ae disspivedyia 180 mbefridrTeN Geed bufien solutiony Htel‘%t%?‘@ferﬁ k§agenion of
hydr e?geﬁe' r%%'aéseam a%@iﬂffheﬁgagarf Folytiga arp gnbyed inhiest M’e aweth%myfe '%ﬁraated

measur i a far f react | on soI ut | on h| s ur S€m t he
var| Oustﬁ)g alon acggﬁD al T ion cIu ?c 0 le
det erm h1 % %ﬁ?a §ﬁay g’ rr allet spé ﬁ lf“%%rOUt lon
and %Jrg‘h ble G343 cours

conponen are necessary in addltlon to the OX|dase for OXIdISIng t he
supstrate, then these nust he added{hgdgfe [err]-producing system The

present invention also provr des a test conposition for the determ nation of

ydrogen per oxjee—eeRpii-Si-Rg—p—perext-ease—anda—a—echi-offegen—represent ed by
e gormula (1) MM ). c‘?’ﬁé' onposi t i dHiCREg e aobMg6 contain 4 suitabl e
buffer as well| as surfact ants s\uclﬁaas ofx yqxpetryrten & ky| et her,
anti septics suptr=y 57 |59 |50 |57 |56 |57 |57 |56
2 28 38 |40 |29 |27 |27 |27 |28
2 3 1.0 92 | 128 [ 11.0 | 110 | 110 | 111 | 111
4 4.0 58 | 492 | 41 | 41 39 | 40 | 39
5 6.2 65 |65 |61 |61 |63 |61 |80
hd so Example 2

In this Example, 15 U of cholesterol oxidase, 20 U of cholesterol esterase, 150 U of peroxidase, 100 mg
of Triton X-100, 0.1 mg of phenol and the chromogens (A to G) in Example 1, are dissolved in 100 ml of 50
mM Good buffer solution (pH 5.8) to prepare a reagent solution. 10 wl of serum and 3 m! of the reagent
v 35 solution are poured into a test tube and the mixture incubated at 37° C for 10 minutes. The absorbancy of
the reaction solution at Amax is measured using blank reagent as a control. The concentration of cholestsrol
in serum is calculated by using a calibration curve prepared in advance.
For comparison, the same sampile is analysed by gas chromatography (GC). The results are shown in .

Table 5.
40
TABLE 5
Serum No. | GC Cholesterol content {mg/dI)
45 A B C D E F G
1 92 |8 | 102|900 | ot 89 |89 | g3
2 243 248 280 | 240 242 | 242 | 241 242
3 100 | 90 115 | 99 100 | 98 100 | 100
50 4 178 169 193 | 178 176 179 177 178
5 112 120 140 | 111 111 112 111 112
Example 3

65 .

In this Example 9 U of acyl CoA synthetase, 57 U of acyl-CoA oxidase, 833 U of peroxidase, 200 mg of
ATP, 27 mg of CoA, 70 mg of MgClz*6H20, 100 mg of Triton X-100, 0.1 mg of phenol and the chromogens
(A to G) used in Example 1, are dissolved in 100 ml of 0.1 M Good buffer solution (pH 6.75) to prepare a
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sodi um azi de, and ascorbate oxi dase for deconposi ng ascorbic acid. Al so

I ncl uded are such test conposi - Eli-'ﬁnli P@E? additionally contain a second
enzyme, e.g. an oxidase which is capa% produci ng hydrogen peroxide in
‘situ In the sanple from and proportional to, the concentration of a

subst r atréagbrit soldivh.0roec20a dorum shrfibi®is kddbd 2541 oBthe @dugdniBolitibn arldahemixtre il ©,

t hus enabtC rg 10 Mwigsiané kibsaibencg oflRé Edaction adlutiom atimas & mbasuiébising biank Bagoal 3

sanpl e \a énirdl @ndl atectontantdiivw of Bée fattye adit? (2 s¢duind dku caailaiet fibimea salibiatian dyvel Far
second enmpanisan, X aame wmpleS alerandlysed biEgaschiomatb@aplly ¢GC)uTheesuilts ard S®whlinoFable

per oxpd®se, 100 ng of Triton X-1 00, 0.1 ng of phenol and (A) 100 ng of 4AA
and 100 ng of EMAE, (B) 50 ng of LBG lg% 22 5 ng of Conpound No. 3, (D)
22.5 ng of Compound No. 5, (E) 22.5 6 Compound No. 6, (F) 22.5 ngy of
Compound No. 32 or (G 22.5 of Conpound No. 33, are dissolved in 100 m
of 50 nmM Good byf betimel Hitdco (pH 6 S}reéﬁmcwmﬁta‘t@ng?@agent 14 solution.
20 [e’r"r] of serymand 3 i1 offttreTreagent—s ULIUéId. mred—n a test tube
and the mxturelincubatedl at j[err or ﬁ) i But _The abkarbancy of each
Teaction solutign att [erf{]8oi 4 seasuroad| #8i ngswl 4n¥ r ¢agent 8as |a control .
The concentratidqn of2 uri ¢ 18&i|d180n (t16@ Fdnfunp 18 dal1éul aéd| BY5 Usi ng

cal i bjzati on curve pr¥®par £d02 r 4varre8. | BBt [c s r1030h,108hp19‘a test sanple

i s anal ysed by jltra‘ vi o| &p8 4p&t of @htlr 961 Thed%r eGPt 28F g i s shown in
Jabl e 4. TABLE 4 205 180 | 300 B0 | 1®ont 1781 | 181 [ 179 Uric acid
content (ng/dl) A B C D E F G1 5.7

59 5.0 57 5.6 57 57 56 2 2.8 3.8 4.0 2.9

2.7 202.Ekampi4 7 2.8 3 11.0 9.2 12.8 11.0 11.0 11.0 11.1
11.1 25 4 4.0 58 4.9 4.1 4.1 3.9 4.0
3.9 5 In thlﬁE)Qmple, 108.n3 of Godsl bufi§. sblutionGpH. 6.0) Enfaining 40 mg 06 p@asSiOm diiydrngehe 2

| n t hi s pEosaigtd, 83 myBf tiagine piwobhesthericoacidod tig 9bMgG BBH0,(300 Yhnd byuvateraxidasestodr ase, -
150 U ofV ¢f perevidagded8 mgiah OritonyX-390, O img@hprhend @@ (AD100 mecpf AAA prideli® mg ahEMAE, ¢B)

chr onfg&Rdng #f LBE @?) 245 maAfompaund Noe 5,003 36 adofi fpmpamd fyio. 3. €p22.5 mg of
Compound No. 25, (F) 22.5 mg of Compound No. 26 or (G) 22.5 mg of Compound No. 27, is prepared as a

reagent solution. To a 50 Wl serum sample is added 3 ml of the reagent solution and the mixture reacted at
37° C for 10 minutes. The absorbancy of the reaction solution at \max is measured using blank reagent as

\/ a control.

30 The concentration of pyruvate in the sample is calculated -from a calibration curve and the results are
shown in Table 7. For comparison, the same sample is analysed by a UV method using lactate
dehydrogenase.

TABLE 7
(o 35
U/
Serum No. | UV _ Pyruvic acid content (mg/dl)
A B C D E F G
0 1 038 | 053 | 069 | 038 | 038 | 036 | 037 | 0.38
2 0.91 181 | 076 | 093 | 090 | 091 | 091 0.89
3 055 | 022 | 110 | 057 | 053 | 057 | 055 | 0.53
4 072 | 1.01 131 | 070 | 0.71 070 | 0.74 | 0.70
5 050 | 063 | 0.33 | 049 | 049 | 050 | 048 | 052
- .
Claims

1. A method for the determination of hydrogen peroxide in a sample which comprises reacting the

50 hydrogen peroxide with a peroxidase in the presence of a chromogen and measuring the absorbancy of

the reaction solution in the visible or near infra-red region of the spectrum, characterised in that the
chromogen is a compound of the formula

55
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mM Good buffer solution (pH 5.8) to prepare a reagent sol
serumand 3 m of the reagent 35 (g;%ﬁo%? YL poured into MB m (ﬂ(il
the nmixture incubated at 37 C for 1 utes. The absorba

reacti-on solution at [err] is neasured usi ng bl ank reagent as a control

The CconcentbLRthifinOfo £RPLIGSIRT @hplls RREHT i 8 théletddnBdoRfortiia R Midurd heated to
cal i br at ispfc gl by Rrink{eS Pke @Bsottandy b 3G BactidrdolE E AinkSi8 headulR u‘énﬂﬁ@laﬁ@@%ﬂeﬁt asS
anal ysed abasnfiit and MeOBBAESTERA Y fobidtty ablacinrs8am fsScaRliGted ROWM tdibrdidhAl @rve. FtO0
TABLE 5 26hpHmisdNOthe s% samples are analysed b@h}@* Gﬁ&lﬁ%@hpﬁ@(ﬂ@.ﬁhe ('éiﬂiscﬂré shd®n in Table

A  Bese C E F 10 90 91
89 89 93 2 243 248 280 240 242 242 241 242 3

100 90 115 99 100 98  10WBLEGOO 4 178 169 193 178
176 179 177 178 50 5 112 120 140 111
111 112 111 [ &gmmeaTE P °° Tn ﬁgeqamggpéﬁeng dgT acyl [0A

synt he'tase, 57 Ulof acyl-¢oA o W, 00-—+Hyg of ATP,

27 my of CoA, 70|ng of [efr], 1@0 Bot [TFi t drP X- lFoo r’[& off phenol and

t he chronogens (4} to 5 ugemd | hskxambe {1s2 afesodi $0l v dgl g00im of 0.1 M
Good buffer sol utlion £pH §.146) | tieo fr egarje1d 16118 | Bs O 124 2816 Bl reagent
sol uti on To a 2Q [er3] se¢rwm saaplle2ss |added ®on] 10f | he2 rleager}t sol ution
t '8 mixture Heated to|3Bs*| @od dr 2950 |naoud ezs1 Treso a 269 aesyy [of t he
aﬁct ion solution at §err] 188 jmse&Ur é2d Usiadg | bi7ank 7e@agdast {as7% jcontrol and
the concentration ofr free ratty acrada In serumis cCal culated 1roma
c? | bration curve. For conparison, the sane sanples are anal ysed by gas
r omag, 0 4(C0). The results are shown in Table 5 6. TABLE 6 10
Ser um No. Free'fatty acid content (ng/dl)
In this Example, 100 ml of Good buffer solution (pH 6.0) containing 140 mg of potassium dihydrogen
phosphate, 23 mg of thiamine pyrophosphoric acid, 27 mg of MgCl*6H20, 300 U of pyruvate oxidase, 100
U of peroxidase, 10 mg of Triton X-100, 0.1 mg of phenol and (A) 100 mg of 4AA and 100 mg of EMAE, (B)

25 50 mg of LBG, (C) 22.5 mg of Compound No. 5, (D) 22.5 mg of Compound No. 24, (E) 22.5 mg of
Compound No. 25, (F) 22.5 mg of Compound No. 26 or (G) 22.5 mg of Compound No. 27, is prepared as a
reagent solution. To a 50 pl serum sample is added 3 mi of the reagent solution and the mixture reacted at
37° C for 10 minutes. The absorbancy of the reaction solution at A\max is measured using blank reagent as

M a control.

‘) 30 The concentration of pyruvate in the sample is calculated from a calibration curve and the results are
shown in Table 7. For comparison, the same sample is analysed by a UV method using lactate
dehydrogenase.

) TABLE 7

) 35

) Serum No. { UV Pyruvic acid content (mg/dl)

' A B C D E F G
© 1 038 | 053 | 069 | 038 | 038 | 036 | 037 | 0.38
' 2 0.91 1.81 076 | 093 | 090 | 0.91 0.9 0.89
3 055 | 022 | 110 | 057 | 053 | 057 | 055 | 0.53
4 072 | 1.01 1.31 070 | 071 070 | 0.74 | 0.70
5 050 | 063 | 033 | 049 | 049 | 050 | 048 | 052
45
Claims

1. A method for the determinafion of hydrogen peroxide in a sample which comprises reacting the

50 hydrogen peroxide with a peroxidase in the presence of a chromogen and reasuring the absorbancy of

the reaction solution in the visible or near infra-red region of the spectrum, charactensed in that the
chromogen is a compound of the formula

17



A B C - D E F G1 80 53 102 82 |
2 Ploa Caz Tago 101 ERBERRET 10, 101 s ]Hﬂ||||||f|ﬂ‘|||||||||ﬂlll| |
258 290 295 260 261 259 259 257 5 180 | 300°¢ 220" 18C

179 179 181 179 20 Exanple 4 In this Exanple, 100 m of Good buffer
solution (pH 6.0) containige 140 'ng of -otassiunldiq%grogen phosphate, 23
ng of thiam ne pyrophosphoh q/): 27,98 80 U of pyruvate

oxi dase, 100 U of peroxi dase, 00, 0.1 ng of phenol and
(A) 100 ng of 4AA and 100 - | (B) 7R3 LBG (C) 22.5 ny of
Compound No. 5, (D) 22.5 ng of PR\ E) 22.5 ng of Conpound No.
25, (F) 22.5 nmg of Conpound No/ 26 or . N of Conmpound No. 27, is
prepared as a reagent solutidg To a [e¥r] serum Rgnple is added 3 ml of
the reagent solution and the m xture reacted at [err] for 10 m nutes. The
absorancy of the reaction solution at [err] is nmeasured using blank
reagent as a control. 30 The concentration of pyruvate in the sanple is
cal cul ated®froma calibration curve and the results are shown in Table 7.
For conparison, the sane sanple is analysed by a UV nethod using |lactate

deherogenase. TABLE 7 35 Serungho. W R Pyruvic acid

contéft (ng/dl) A B C)? D ET3 F G1 0.38

053 0.69 0.38 0.38 Q/;a \\0.37 ' 2

-0.91 1.81 0.76 0.9&l g 09 0 :§23 0.55 0.22
0.53 4 0.72 1.01 1.31 0.70

3;%0 0. 57 0.53 0.57
0771, 0.70 0.74 0.70 5 7=20.50Y 0.88=~™33 0.49 0.49 0.50
0.48 0.52 45 Cdains 1. ARpethod for the deterninqi&on of hydrogen
-peroxide in a sanple which conprises reacting the so hydr ogen peroxi de
Wi th a peroxidase in the presence of a chronbgen and neasuring the
absorbancy of the reaction solution in the visible or near infra-red region

of the spedtereum characterised in that the
Y represents hydrogen or

Z represents oxygen or sulfur;
X represents hydrogen, alkyl, alkenyl, aryl, aralkyl, amino or substituted amino;
: . 85 R: represents hydroxyl, amino or substituted amino;
K/ Rz represents hydrogen, hydroxyl, alkyl, alkoxy, aryl, aralkyl, alkenyl, amino or substituted amino;
Rs represents a group of formula (lll), (IV), (V), (V) or (VII) described hereinafter;
R, Rs and Rs are the same or different and represent hydrogen, alkyl, alkenyl, acyl, aryl, aralkyl,
halogen atom, nitro, sulfo, carboxyl, hydroxyl, alkoxy or a group of formula (lll), (IV), (V), (V1) or (VII)
40 described hereinafter, with the proviso that Rs and Rz may also be joined together to form an
alkenylene group;
J represents -S-, -O-, or a group of the formula

or
50

55

and
Ry and Rg are the same or different and represent hydrogen, alkyl or alkenyl;

18



chronogen is a conpound of the fornula 55 17 EP 0 1247287 Bl * C L M

Ceagent a0l uti on and the ixture Hear2hat8] orry for 10 o WLENREAIE N

absor bancy of the reaction solution at Xmax i s nmeasured:usknge bltank r éagént
as a control gRerduPEorGRNGE MS O beig: of free fatty acid in serumis :
cal cul ated froma calibration curve. For conparison, the sane sanples are
anal ysed by gas chromat ography (GC). The results are shown in Table 5 6.
TABLE 6 Serum No. GC By Blee fatty acid content (ng/dl) 10 A

B 5C D F A 80 53 102 82 80

79 79 81 2 115 118 116 114 115 3

102 42 280 1 101 15 Formulalll 4

258 290 295 26 25 257 5 180 300 220 180
179 179 181 .k t g Exanpl e, 100 m of Good buffer
soluti®®n (pH 6.0) contalining 140 ng &f potd4si um di hydrogen phosphate, 23
ng of thiam ne pyrophofgoric acid, 8 ng of [err], 300 U of pyruvate . '
oxi dase, 100 U of peroxidase, 10 ng of Triton X-100, 0.1 ng of phenol and
(A) 100 ng of 4AA and 100 ng of EMAE, (B) 25 50 ng of LBG (C) 22.5 ng of
Conpound No. 5, (D) 22.B% ng of Conpobd No. 24, (E) 22.5 ng of Conpound No.
25, (F'j5 22.5 ng of Conpound N, 26 0 G 22.5 ng of Compound No. 27, is
repared as a reagen i [err] serum sanple is alg/ded 3 m of

1

t he reagent solutio he— I} e reYcted at [err] fof °I8YRANutes. The
QB-_sorbancy of the rexct, solajtio err] is neasured using bl ank
reagenp as a controf. =30 The co ion of pyruvate in the sanple is
calcul ated froma€alibration curve 2results are
Be B3
25 B} By
‘Formula V
S 4
B2 Bs
B3 Bg
35
I\ : Bl By
A — ' Formula VI
40
B2 Bs
B3 Be
45
81
50
Ay — . Formula VII
B2
55 B3

wherein:

19



—_—

shown in Table 7. For conparison, the sane sanple is anal ysed by a W

rethog Using | actat gﬁgyg{;ggnaasmgé\%z = o™ A M

0.38 0.53 0.69 0.38 0.38 0.36 0.37

0.91  1.81  Qoofeonts ByRRe; 0.90° 0.91 0.91 o. 89 3 0.55 O. 22
1.10  0.57 A, BaRo samfd-ndobning @ 5 0.53 4 0.72 1.01 1.31 0.70
0:71  0.70 B,0B,( s, B BJdeﬁgs are the sBm® b difierbnBand reflesdrt hyd:@ge4:9alkyl Qiérid, ac). 50

0.48 0. 5a'yl415ra|6$,|hﬂﬁgeil atofh, WS, BE@HD, dambxy, Ipdrélgl SIkoRy Brevbexyalyfl. hydr ogen per oxi de
in a sanple which conprises reacting the 50 hydr ogen peroxide with a
per oxi das eAinmstiiol eacerdigyeto oipind f, @hetdhr thahgdroged parorida Suprodugedt ih said isaopldanty of

t he react | msulidbuénzpmatic reattive. vi si bl e or near infra-red region of the
spectrum characterised in that the chronmogen is a conmpound of the formula
55 17 3 ER nopthpd accopdingae claim 2(Cwhergin the \ydrepen perogide fg predugesl in said sample as the

[ err]7020 2%sult of apgnzyraatic yeaption inualving the regatienyej ém oxidesq. er r |

4. A method according to claim 3, wherein said oxidase is uricase, cholesterol oxidase, xanthine oxidase,
choline oxidase, pyruvate oxidase, glycenn—3-phosphate oxidase, acyl CoA oxidase, glycerol oxidase,
glucose oxidase or galactose oxidase.

15
R 5. A method according to claim 2, 3 or 4, wherein the hydrogen peroxide-producing enzymatic reaction
s and the reaction of hydrogen peroxide with said chromogen and the peroxidase are conducted
simultaneously.

20 6. A method according to any one of claims 1 to 5, wherein the reaction(s) is or are carried out in a buffer
solution. .

7. A test composition for the determination of hydrogen peroxide, comprising a chromogen of formula | or
Il as defined in claim 1, and a peroxidase.

25 _
8. A test composition according to claim 7, which additionally contains a buffer.
9. A test composition according to claim 7 or 8, additionally containing a surfactant, antiseptic or
i ascorbate oxidase.
~ s
10. A test composition according to claim 7, 8 or 9, additionally containing a second enzyme capable of
producing hydrogen peroxide _ig _sE in the sample from, and proportional to the concentration of a
substrate for said second enzyme in the said sample. .
k/ 35 11. A test composition according to claim 10, wherein said second enzyme is an oxidase.
12. A test composition according to claim 11, wherein said oxidase is an oxidase as listed in claim 4.
Patentanspriiche
40
1. Verfahren zur Bestimmung von Wasserstoffperoxid in einer Probe, das das Umsetzen des Wasserstofi-
peroxids mit einer Peroxidase in Gegenwart eines Chromogens und die Messung der Absorption der
Reaktionsl&sung im sichtbaren oder nahen infraroten Spekiralbersich umfa8t, dadurch gekennzeichnet,
daB das Chromogen sine Verbindung der Formel
45
Ry - J R2
Rs R3
50 .
N
[}
Rg - Y Rg
55

oder

20



:30 Z represents oxygen or sul fur; X represents hydr ogen,—ar'kyl, al kenyl, 3
aryl, aral kyl, am no or subst it [er \
hydr oxyl, am no or substituted am no ierr1] represents hy \“m“ mm‘t “\

“al kyl, al koxy, aryl, aralkyl, alkenyl, anmino or substituted arind; lert
represents a group of forrmula (J11), (IV), (V), (VI) or (V1) descrlbed
hereinafter; [err] and [err] areRghe sanme or Ryfferent and represent
hydr ogen, al kyl, al kenyl, acyl Y |, aral kyj aI ogen atom nitro, sulfo,
car boxyl, hydroxyl, al koxy_or (III) (rvy, (v, (M) or
(M1)s40 descri bed herRl w4 ' 2 hat [err] and [err]
may al so be joi ned together tgX y . group; J represents -S-,
-0, or a group of the for a or 50 55 and [err] d [err] are the sane or
di ffer ent and represent hydr égen al kyl or al kenyl ; 43 C L the groups

of formula Ill to VIl being: 5 10 B4 81 A2 EP 0 124 287
i . * C L M S * [err] represents al kyl ene
[err] has fg}:‘@ Same, peani ng as R2;
| 8 ReTt -C = 2
g x
v
20 ist;

Z oin Sauerstoff- oder Schwefelatom ist;

X ein Wasserstoffatom, ein Alkyl-, Alkenyl-, Aryl-, Aralkyl-, Ammo- oder substituierter Aminorest ist;

R1 ein Hydroxyl-, Amino- oder substituierter Aminorest ist; .

R: ein Wasserstoffatom, ein Hydroxyl-, ein Alkyl-, Alkoxy-, Aryl-, Aralkyl-, Alkenyl-, Amino-, oder
2 substituierter Aminorest ist;

Rs eine Gruppe der Formel (lll}, (IV), (V). (Vl) oder (VIl) die nachstehend beschrieben sind, ist;

Rs, Rs und Rs gleich oder verschieden sind und ein Wasserstoffatom, einen Alkyl-, Alkenyl-, Acyl-,

Aryl-, Aralkylrest, sin Halogenatom, eine Nitro-, Sulfo-, Carboxyl-, Hydroxylgruppe, einen Alkoxyrest

oder eine Gruppe der Formel (iH), {1V}, (V), (V1) oder (VIl), die nachstehend beschrieben sind, darstellen,

30 mit der MafBgabe, daB Rs und Rs auch miteinander zu einem Alkenylenrest verbunden sein kénnen;
J ein Schwefel- oder Sauerstoffatom oder sine Gruppe der Formel
R R,
P 35 7 8
U ~ /
v -c_
40 oder
1"7
45 —N-
ist und
50 R; und Rg gleich oder verschieden sind und ein Wasserstoffatom, emen Alkyl- oder Alkenylrest
darsteliten; .

die Gruppen der Formel Il bis Vil

21



[terr] and [err] are the sane or different and represent hydro&?n, al kyl ,
il

al kenyl, acyl, aryl, aralkyl, h nitro, sulfo, f !LI“
hydr oxyl , al koxy or hydroxyal ky?épo‘ﬁ%&kcﬁ?et hod accordi ng II " ”'IIIIHIII
wherein the hydrogen peroxide is produced in said sanmple as thé result *of *
an enzymatic reaction. 3. A nethod according to claim2, wherein the

hydr ogen peroxide is produced in said sanple as the 10 result of an
enzymatic reaction invol Bang the reacBlon of an oxidase. 4. A nethod
according to claim3, gin sapd oxiidase is uricase, chol esterol oxidase,
xant ki ne oxi dase, cholj i date, uWat'e oxi das@orelc @TIM- 3- phosphat e
oxi dase, acyl CoA oxi oxi d¥se, gl ucose oxi dase or gal act ose
oxi dase. 15 5. A neth . m2, 3 or 4, wherein the hydrogen
per oxi de- produci ng egizymgtic reactionfand e reaction of hydrogen peroxide
wi th said chronogen and e peroxidasg are conducted simnultaneously. 20 6.
A method according to anygone of cl ai 1to 5, wherein the reaction(s) is
or are carried out in a buffer solution. 7. A test conposition for the
determ nati on of hydr ogem,per oxi de, cgfrpri sing a chronogen of formula | or
11 as defined in claim1,} and a, peroxjdase. 25 8. A test conposition

according to claim?7, add‘l\ oAty contains a buffer. 9. A test
conposi tion according / NI T / di tionally containing a

surfactant, antisepticyor gbcor gase. 30 10. A test conposition
according to claim 7,769 9, additiofred cont ai ning a second enzyne
Gapabl e of produci n@Shyd ogen peroxid &ty in Fexmedn@% from  and
propestional to the concegtration of Bs substrate for said second enzyne in
the said sanple. 35 11. A test conposition according to claim10, wherein
sai d second enzynme is an oxidase. 12. A test conposition according to claim
11, wherein said oxidase is an oxidase as listed in claim4.

Pat ent anspr Uche 40 1. Verfahren zur Bestimung von Wasserstoffperoxid in

ei neps Probe, das das Unsetzen des Wasserstoff- peroxids mit einer
Per oxi dase in Gegenwart eines Chronogens und di e Messung der Absorption der

45

50

55

22



Reakt i onsl osung i m si cht baren -oder nahen infraroten Spekt_l‘_aJ_bELEJ—(-}h—H-Hﬁf—a-H——
dadurch gekennzel chnet, daR das Chrormr!gaen ei ne Ver bi ndung der

;4 1g YLei nNI V\gss;rsR?offatom oder dEePrOZO %WF@l st; Z ein Saule“U“l |“1Lw|“||||

Schwefelatomist; X ein Wasserstoffatom ein Al kyI , Al kenyl AryI

Aral kyl -, Ami no- oder subsgjtuiert® Am norest :ist; R ein Hydroxyl

Am no- oder substituierter Am noregt ist; R2 ein V\asserstoffatom ein
Hydroxyl -, ein Al kyl - Ar al kyl -, Al kenyl-, Am no-, oder 26
substitgii erter Am noresy & uppe der ForRermelrlV), (1V), (V),
(VI') oder (VII) die nachg (eben sind, ist; R4, Rs und Rs gleich
oder verschi eden sind 0 gatom einen Al kyl-, Al kenyl -

Acyl -, Aryl-, Aral kyl Pést, ei n Hal oenato eine Nitro-, Sulfo-, Carboxyl-
Hydr oxyl gruppe, einen Al koRyrest od& sins Guppe der Formal (I11), (1V),
(V), (W) oder (VII), die nachstehend beschrieben sind, darstellen, 30

mt der Mallgabe, dal Rs und A5 auch niteinander zu ei nem Al kenyl enr est

ver bunden soin k6énnen; J ein Schwefel- oder Sauerstoffatom oder eine G uppe
der Formel 56 21 _

B
15 Bl 4
N
. Ay —
Formel VI
""\d
20 82 85*
B3 Bs
25
B1
~
Al —
Formel VII
B2
B
w ® ’
sind, wobei
A1 ein Alkylenrest ist;
40 Az die gleiche Bedeutung wie Rx hat;

B1, B2, Bs, By, Bs und Bg gleich oder verschieden sind und ein Wasserstoffatom, einen Alkyl-, Alkenyil-,
Acyl-, Aryl-, Aralkylrest, ein Halogenatom, Nitro-, Sulfo-, Carboxyl-, Hydroxylgruppen, Alkoxy- oder
Hydroryalkylreste sind.

45 2. Verfahren nach Anspruch 1, wobei das Wasserstoffperoxid in der Probe als Ergebnis einer enzymati-
schen Reaktion hergestellt wird.

3. Verfahren nach Anspruch 2, wobei das Wasserstoffperoxid in der Probe als Ergebnis einer enzymati-
schen Reaktion unter Beteiligung der Reaktion einer Oxidase hergestellt wird.
80 '
4. Verfahren nach Anspruch 3, wobei die Oxidase Uricase, Cholesterin-Oxidase, Xanthin-Oxidase, Cholin-
Oxidase, Pyruvat-Oxidase, Glycerin-3-phosphat-Oxidase, Acyl-CoA-Oxidase, Glycerin-Oxidase,
Glucose-Oxidase oder Galactose-Oxidase ist.

s5 6. Verfahren nach Anspruch 2, 3 oder 4, wobei die Wasserstoffperoxid erzeugende enzymatische

Reaktion und die Reaktion des Wasserstoffperoxids mit dem Chromogen und der Peroxidase gleichzei-
tig durchgefiihrt werden.
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.EP 0 124 287 B1 * C * 40 - A2 die gI
we R2 hat; Bl, B2, Ba, B4 B5 éf‘% &|€1lch odor verschl Hﬂﬁm Hrmm :
V\asserstoffatom ei nen Al kyl - enyT-,” Acyl -, Aryl-, Ara res melsn =
"Hal ogenatom Nitro-, Sulfo-, Carboxyl , Hydroxyl gruppen, Alkoxy oder

Hydr or galveythnréSiadh Sﬁéﬁdder‘hﬁspr[%he Yelsfsafstandis) RedrticNBRIF 8l PufforlyaUng lausdalihrt
Wasser st afidpedrgos).d i n der Probe als Ergebnis einer enzymati- schen Reaktion
hergestellt wird. 3. Verfahren nach Anspruch 2, wobei das

Wasser &t (Hriifasammendetzung el Bestimpineg ednWVdssepsdsiporexids umfasseadaly Oiiromoeges dérdramiseakt i on
unt ex BetleddriligachoAndmuchRamt Bine Rergiidass. Oxi dase hergestellt wird. 50 4.

Ver fahren nach Anspruch 3, wobei die Oxi dase Uricase, Chol esterin-Oxidase,
Xant hi - Gifziseremenspizing nach @pspchieh &, dicpedizlich cini Pyties enthait.

d yceri n- 3- phosphat - Oxi dase, Acyl - CoA- Oxi dase, G yceri n- Oxi dase,

A ucos®- (B(?fﬂ‘&ﬁ‘@“%ﬂ?”"@d?ﬁbﬁﬂﬁ%'cb? das 8 die gusitziich ein Tensidy grAntissRBUM 9985 pr uch
2, 39 oderAsgor ak'f?ﬁ?fb‘?é‘Fe’?J'F'@"V\aétsserstoffperOX| d erzeugende enzymati sche Reaktion

und di e tion des serst of f_per oxi m enug
ung 120 ‘Fo?( Qj\% lch zwente%m {j{l tg * :
Per OXI g.ﬁlg'! % gt%n ; éﬂh grzaius @ﬁ:grﬁ rﬁug%rgf ffl' ipses gwm%%nz m agd‘L C
e urrer

Realg |on(pr°r?fm?"r?' ne"rze ung ausge rt wird (werden). 7.
Pr Ufzu JHYE unf assend ein
\Chr om)ggnrmﬁ or ma-T’u;‘gFmﬁ%édlr de?’oy Has '&%r?g%"?ﬁaﬁ&[i&ﬁén% ei ne Per oxi dase.

.8 PrUiz usgriEnasiseslng naaacnnsemapw%b&,a.éibﬁaaw%lﬁs @la.l hArBh N4 Bltbdithfton
enth ~lt. &.dage;,l.gtzusamrensetzung nach Anspruch 7 oder 8, die zusatzlich ein

engpd, ein Antisepti kum oder 10 Ascor bat - oxi dase enthalt. 10.
Pr Uf zupevenmeawhg ung nach Anspruch 7, 8 oder 9, die zusatzlich ein zweites
Enzym enthal t, das dazu fahig ist, in der Probe in situ Wasser st of f peroxi d
aus ei herfrédds te abbsag@rdudpeeseds d'byeirdgéneEdany ran Udebiantilion, qui comporte la réaction du
peroxyde d'hydrogéne avec une peroxydase en présence d'un chromogéne, et la mesure de I'absor-
25 bance de la solution réactionnelle dans le domaine visible ou proche infrarouge du spectre, caractérisé
en ce que le chromogéne est un composé de formule : '

R3 J R2
! 30
Rs R3
N
. Rg Y Ry
ou
“ Rs R3
i |
Ry l}l Ra
45 Y
Rg Rg
§0 dans lesquelles :

Y représente .un atome d'hydrogéne ou un groupe -C(= Z)X ol Z représente un atome d'oxygéne ou
de soufre et X représente un atome d'hydrogéne ou un groupe alkyle, alcényle, aryle, aralkyle, amino
ou amino substitué ;
R représente un groupe hydroxyle, amino ou amino substitué ;

55 R. représente un atome d'hydrogéne ou un groupe hydroxyle, alkyle, alcoxy, aryle, aralkyle, alcényle,
amino ou amino substitué ;
R; représente un groupe de formule {lil), (IV), {V), (V1) ou (VII), formules qui sont décrites pius loin ;
Rs, Rs ot Rs sont identiques ou différents et représentent des atomes d'hydrogéne ou d'halogéne ou

24



-15 proportional zur Konzentration dieses Substrats he I
Prlfzusammenset zung nach Anspruc f das zweite Enég,ﬁgzljhﬂim%ﬂlh
ist. 12. Prtfzusamenset zung nacﬁpkﬁgﬁﬁggﬁkll, wobei die Mﬂ
“in Anspruch 4 aufgefthrten Oxidasen jet. 20 Revendi cations 1. Procede de :
dosage du per G¥)pee aklylé) \bamE) Aeyis] aRt, dRIkps, R, slifoOlurbotil, EBRRY daldoly, ou

reacti on déencperdex yidepes 'db Jortidg) @INSIVR\BE )8 (IR TRNWBKEGQE sedht PécARE PRS lofh, R et

chr onbgeneRs pduvanaédudmeit@trel Suhis Bun20%utreZour formelumipapaaicdngier®ql ut i on

r 6act i onnel lreprésamts -$-¢ -@tosvaum grouriesded foemute -Gy B o NRF-I B @tI8e sthit @rdiqies e

car acser i sdiff@rentea raprésentant dasratomeg d'heiragdne aurdes gmypes alkydkeoufalpémmld :ie: Y repr ~sent e
un at one dlehguivnreg ide temauesuit) yiviiftent lefuiva®y X, 0O Z represente un at one

d' oxygbne ou de soufre et X represente un atone d' hydrogbne ou un groupe

al kyl e, al cknyl e, ar%g., aral kyl e,gam no ou am no substitu6; Rl represente

un groupe hydroxyle, 7&m no ou am np substitue; 55 R2 represente un
at one’d' hydr ogbne o gr ofyze droxyl e, alkyle, alcoxy, aryle, aralkyle,
al cenyl e, am no ougam sublstit represente un groupe de nmul e
(1), (v, (v, ¢ les qui sont d4 Hr?‘“é*sl% loin: R4,

s ou ldi f f deends representent des atones
gshal dgbne ou 24 L M S * des groupes al kyle,
al cknyl e, acyle, “aryl’e, aral kyle, [ , sul fo, carboxyle, hydroxyle ou
\al.coxy, ou encore de@&groupes de f®mle (111), (I'V), (V), (VI) ou (VIl),
~fornmules qui seront decrites plus loin, Rs et Rs pouvant 6gal enent etre
‘\;Leuni s I'un & I'autreB&lE)our for mer g groupe al cenyl bne; J represente -S-,
-0- o4 un groupe de firmul e - CR7Rs lou -NR7-, R7 et Rs etant identi gues ou
5 differents e pr esémpt ant atones d' hydrogene ou des groupes
al kyl e ou al cdnyl e//IleX\ gr oupes mules (111) a (VIl) etant les

R5 et RS sont ide
d' hydpogbne ou ¢

sui vant s: -
Al Formule IV
25 {
Bs B2
Bg B3
30 Bj By
|
i ; 35
N B Bs Formule V
83 Bg
4
4

50

&6

25



.EP 0 124 287 Bl * C L M S * [err] [err] 10 20 dans | esquelles

formul es: 25 Al represente ' al kyl bne; A2 a

-signification que R2; Bi, B2, §§rb %?%zzmet Bs sont ident ;Tm """I‘l“m””"l

"différents et repr6sentent des atonmes d' hydrogbne ou d' hal dgede bu wess »

groupes al kyl e, al cepyle, acyl aryle, aralkyle, nitro, sulfo, carboxyle,

hydr oxyl e, al coxy oujhydroxyal kyle. 30 2. Proc6d6 conforne a |la

revendi cation 1, daps \i eroxyde d' hydrogene est produit dans |ledit
4 ur . :

echantillon en res xCtion enzymati que. 3. Procede confornme &

| a rsevendi cation 2 : pénoxyde d' hydr ogeremas WIr odui t dans

ledit KJI35 o gsul tat d'une reaction enzymati que

i mpliquant |a rgs ydaseg, 4. Procede conforne a la

revendi cation 3, “dang | oquel |adite o&ydase est une uricase, une

chol est erol oxydase, “dne xant Hée oxydase, une choline oxydase, une

pyrdat e oxydase, une glycerine-3-phospha- te oxydase, une acyl-CoA

oxydase, une glycerol oxydase, une gl ucose oxydase ou une gal actose 40

oxydase. 5. Procede confor & la revendication 2, 3 ou 4, dans |lequel |a

reaction enzymati que produi~sant: | e peroxyde d' hydrogene et |l a reaction du

pergxyde d' hydr ogbne avqi dit chronogbne et |a peroxydase sont effectuees

si.mul tandnment 45 6. Prq/ \\onforne A |"une quel conque des revendi cations

\l.& 5, dans lequel la ¢ rcabti-on(s) est ou sopgrﬁhfgpb&§e(s) dans une

solution tanmpon. 7. Coupaslii/i on de test pour |e dosage &u péroxyde

w d' hydrogene, conprenspt un chronmogene de fornule 50 1 ou 1 d6finie dans

“~a evendi cation 1, et une€ peroxydase. 8. Conposition de test conforme &'la
revendi cation 7, qui contiént en outre un tanpon. 9. Conposition de test
conforme a la revendication 7 ou 8, qui contient en outre en tensioactif,

un 55 anti septique ou une ascorbate oxydase.
: dans lesquelies formules :
25 A+ représente un groupe alkyléne ;

Az a la méme signification que Rz ; .

B1, B2, Bs, By, Bs et By sont identiques ou différents et représentent des atomes d'hydrogéne ou
d'halogéne ou des groupes alkyle, alcényle, acyle, aryle, aralkyle, nitro, sulfo, carboxyle, hydroxyle,
alcoxy ou hydroxyalkyle. ' ' ‘

2. Procédé conforme & la revendication 1, dans lequel le peroxyde d'hydrogéne est produit dans ledit
échantillon en résultat d'une réaction enzymatique.

8. Procédé conforme & la revendication 2, dans lsquel le peroxyde d'hydrogéne est produit dans ledit
U 35 échantillon en résultat d'une réaction enzymatique impliquant la réaction d'une oxydase.

4. Procédé conforme & la revendication 3, dans lequel ladite oxydase est une uricase, une cholestérol
- oxydase, une xanthine oxydase, une choline oxydase, une pyruvate oxydase, une glycérine-3-phospha-
te oxydase, une acyl-CoA oxydase, une glycérol oxydase, une glucose oxydase ou une galactose
40 oxydase.

5. Procédé conforme 2 la revendication 2, 3 ou 4, dans lequel la réaction enzymatique produisant le
peroxyde d'hydrogéne et la réaction du peroxyde d'hydrogéne avec ledit chromogéne et la peroxydase
sont effectudes simuitanément.

6. Procédé conforme & I'une quelconque des revendications 1 & 5, dans lequel 1a ou les réaction(s) est ou
' sont effactuée(s) dans une solution tampon.

7. Composition de test pour le dosage du peroxyde d'hydrogéne, comprenant un chromogéné de formule
50 | ou Il définie dans la revendication 1, et une peroxydase.

8. Composition de test conforme & la revendication 7, qui contient en outre un tampon.

9. Composition de test conforme & la revendication 7 ou 8, qui contient en outre en tensioactif, un
s5 antiseptique ou une ascorbato oxydase. '

10. Composition de test conforme & la revendication 7, 8 ou 9, qui contient en outre une seconde enzyme
capable de produire du peroxyde d'hydrogé&ne in situ dans ['échantillon, & partir d'un substrat pour
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.10. Corrp05| tion de test conf or me & | a revendi cation qU| cont i

en outre une seconde enzynme cap gw re du perox;tmlmml“mu &‘m
_Situ dans |"echantillon, A parti P 1a§2§h§ trat pour 26 1
" C L M S * cette seconde enzyne present dans | “dcfiantilTon et en

Pr opor t i ONeee sdcBnde SR/ Fedbre Qéhs‘ilé‘ch&ﬁuoﬁlép% r?ﬁgrtnorjréa la CHEOHASlidn|18'3e Sfbsthat St

confornme A la revendi'cation 10, dans |aque | adl te seconde enzyne est une

0Xy dase 11.5¢chmposifioR BROSkt LcoMBMA lar&VendiET0TBard IhdheleCdne Losbd Q&rril.é- ostddg s

| aquel | e | @glédse Oxydase -est |'une des oxydases 4dnunt r des dans
revenglication 4. 10 15 20 26 30 v-a35 40 45 50 55 27

12. Composition de test conforme & la revendication 11, dans laquelle ladite oxydase est I'une des
oxydases énumérées dans la revendication 4.
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