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57 ABSTRACT 
A process for the continuous reaction of 
halogenopyrimidines with amines, a halogenopyrimi 
dine and an aqueous amine solution or suspension being 
passed into a reactor and the reaction product being 
subsequently conducted away, is described, character 
ized in that the starting materials are introduced into the 
reactor simultaneously and continuously with intensive 
mixing. 

7 Claims, 1 Drawing Sheet 
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PROCESS FOR THE CONTNUOUS REACTION 
OF HALOGENOPYRIMDNES WITH AMNES 

This application is a continuation of application Ser. 
No. 07/970,897, filed Nov. 3, 1992, now abandoned. 
The application relates to a process for the continu 

ous reaction of halogenopyrimidines with amines. 
The reactions of halogenopyrimidines with amines 

are conventionally carried out in a stirred vessel in such 
a manner that the amine solution or suspension is intro 
duced and the halogenopyrimidine is added under de 
fined conditions. A disadvantage of this procedure is, 
inter alia, that the halogenopyrimidines are not soluble 
in the aqueous medium, so that in the resulting two 
phase system, in addition to the desired reaction of the 
halogenopyrimidine with the amino group, hydrolysis 
of the most reactive halogen atom or atoms occurs, 
sometimes to a considerable extent. This has the conse 
quence that considerable halogenopyrimidine excesses 
are sometimes required for complete reaction of the 
amine. 
A further disadvantage of the presently conventional 

reaction in stirred vessels is that, especially in cases 
when particularly reactive amines and/or particularly 
reactive halogenopyrimidines are reacted together, the 
reaction does not halt at the desired single conversion, 
but two amine molecules sometimes react to a consider 
able extent with the halogenopyrimidine. 
The aim is to find an improved process for the reac 

tion of halogenopyrimidines with amines, in particular 
aminonaphtholsulphonic acids. 
The present invention relates to a process for the 

continuous reaction of halogenopyrimidines with 
amines, halogenopyrimidine and an aqueous amine solu 
tion being passed into a reactor and the reaction prod 
uct being subsequently conducted away, characterised 
in that the starting materials are introduced into the 
reactor simultaneously and continuously with intensive 
mixing. 
When the process according to the invention is car 

ried out, the halogenopyrimidines are reacted in finely 
dispersed form with the amine, by which means the 
reaction rates are considerably increased. In this case 
the reaction conditions, principally temperature and 
pH, can be selected so that the reaction rate can be still 
further increased without the occurrence to a greater 
extent of the hydrolysis of the halogenopyrimidine or of 
the reaction product. 
A further advantage is that, with reactive amines 

and/or halogenopyrimidines, multiple reactions can be 
avoided, or at least strongly repressed by means of the 
stoichiometry to be adjusted exactly in the reaction 
ZOc. 

The halogenopyrimidines can be used in a greater 
excess, but it is expedient to use halogenopyrimidine/a- 
mine molar ratios of 0.8: 1.0 to 1.5:1, preferably 1: 1 to 
1.2: 1, in particular 1: 1 to 1.02: 1. 
Suitable reactors are those in which the reactants can 

be intensively mixed with each other in the stoichiomet 
rically chosen ratio with high energy input with avoid 
ance, or at least minimisation, of back mixing, the reac 
tion conditions, for example temperature and pH, being 
chosen so that a substantial conversion proceeds even in 
the reactor. 

Suitable reactors are, for example, jet reactors as 
described in Zehner, P. and Bittins, K.: Fortschr. Verf. 
Technik D 23, 1985, p. 373-393, in which the starting 
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2 
materials are introduced simultaneously and continu 
ously at different rates into the reactor and, by means of 
the difference in flow rates, an intensive mixing is ef 
fected, and during this, with flow substantially free 
from back mixing, the reaction is to a considerable ex 
tent completed in this reactor. 
According to a particular embodiment of the new 

process, the halogenopyrimidine flows with a Reynolds 
number of at least 10,000, preferably at least 15,000, and 
the aqueous amine solution with a Reynolds number of 
at least 2,500, preferably at least 5,000, into the reactor, 
the difference in flow rates between the 
halogenopyrimidine stream and amine solution stream 
being at least 20 m/s, preferably at least 40 m/s. 
These measures ensure a particularly intensive mixing 

in the quickest way without back flow. 
Preferably, a ratio of reactor cross-sectional area to 

inlet cross-sectional area of the halogenopyrimidine 
stream of 225 to 40,000, preferably 700 to 12,000, is 
kept. 
By means of this matching of the cross-sectional area 

ratio to the mass flow ratio, the backflow-free mixing of 
the reactants is optimised. 
The preferred reactor is diagrammatically repre 

sented in the drawing diagram 1 and explained in more 
detail below. 
Shown in the drawing are: 
FIG. 1 the reactor in section and 
FIG.2 the nozzle according to detail Ain half section 

in enlarged representation. 
A feed line for the halogenopyrimidine opens axially 

via a nozzle 2 of F1=0.03 mm2 cross-sectional area into 
a reaction tube 1 of FR=80 mm2 circular cross-sectional 
area. The feed line is concentrically enclosed by an 
annular nozzle 4 of F2=64 mm2 cross-sectional area, 
which annular nozzle is connected to a feed line 5 for an 
aqueous amine solution. The length of the reaction Zone 
L is approximately 250mm; the connecting tube section 
6 serves as transport line for the reaction product. 

Instead of an annular nozzle 4, a plurality of individ 
ual nozzles or nozzle orifices can also be distributed 
around the perimeter. 

Further suitable reactors are dispersion units of the 
rotor/stator mixer type. 
The residence time in the reactors is sufficient to 

ensure a considerable degree of conversion even in the 
reactOf. 
To complete the reaction, further continuous flow 

reactors such as for example rotor/stator systems, flow 
tube possibly fitted with static mixer and stirred vessels 
can be used. Alternatively, the reaction can also be 
carried out to completion in discontinuous stirred ves 
sels. 
According to a further particular embodiment of the 

novel process, the reaction is carried out at tempera 
tures of O'to 90° C., preferably O'to 50 C. 
The amount of alkali in the amine solution is selected 

so that towards the end of the reaction, a pH between 1 
and 11, preferably between 3 and 9, is established. 

Preferably, with solutions of amines, in which the 
amino group is directly bound to the aromatic nucleus, 
a buffer substance is added, which causes, depending on 
the buffer substance, a pH between 1 and 8, preferably 
between 2 and 5 to be maintained during the reaction. 
Suitable buffer substances are for example alkali metal 
fluorides or alkali metal phosphates, in particular NaF, 
Na2HPO4, Na3PO4 or mixtures thereof. These buffer 
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substances are generally used in an amount of 0.2 to 2, 
preferably 0.4 to 1.2 mol per mole of amine. 

If an amine having a chromophore is reacted with a 
halogenopyrimidine, the reactive dye obtained can be 
isolated or directly dried without intermediate isolation. 
On reaction of a halogenopyrimidine with an amine 

without a chromophore, the reaction product can be 
isolated, but it is preferably further processed without 
intermediate isolation, for example to give reactive 
dyes, either by subsequent diazotisation and coupling 
with a coupling component or by reaction with a diazo 
nium salt of an aromatic amine. 
This further processing can be carried out discontinu 

ously or continuously in a known manner. By means of 
the process according to the invention, the condensa 
tion products are obtained from the halogenopyrimi 
dines and amines in many cases in significantly higher 
purity and in higher yields than by using the hitherto 
conventional processes. This has a positive influence on 
the quality of the reactive dyes prepared from the con 
densation products. 

Halogenopyrimidines Hal-Z are preferably reacted 
continuously in special reactors with amines, preferably 
those containing sulphonyl groups of the formula 

D-b--R (I) 
H 

to give reactive substances or reactive dye precursors of 
the formula 

D-B-mN-R (II) 

in which 

10 

15 

30 

35 

B represents a direct linkage or bridge member to an 
aromatic carbocyclic; C atom of the radical D, 

R represents H, unsubstituted or substituted C1-C4 
alkyl (substituents preferably OH, SO3H, OSO3H, 
Cl, COOH), unsubstituted or substituted phenyl 
(substituents preferably -SO3H, -COOH, 
C1-C4-alkyl, halogen), but preferably H, 

D represents a radical of the benzene, naphthalene or 
heterocyclic series, in particular sulpho group-con 
taining radicals of aromatic amines, which are used 
as diazo components or coupling components, or 
the radical of a chromophore, in particular the 
radical of a dye of the monoazo or polyazo, metal 
complex azo, anthraquinone, phthalocyanine, 
formazan, azomethine, dioxazine, phenazine, xan 
thene, thioxanthone, naphthoquinone, stilbene or 
triphenylmethane series, 

Z represents mono-, di- and trihalogenopyrimidinyl 
radicals, 

Hal represents-F, -Cl and -Br. 
The reaction is preferably carried out in an aqueous 

medium with use of an aqueous amine solution or amine 
suspension. 
The sulpho group-containing amines are introduced 

into the reactor as aqueous solutions or suspensions, the 
halogenopyrimidines as solutions in an inert solvent, but 
preferably without solvent. 

Suitable radicals D or DB are for example: 

45 

50 

55 

65 

HO3S 

CH3(CO2H) 

N 
HO N1 

SO3H 

HCONH2, SO3H, CH2SO3H), 

HOS 
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-continued 
SO3H 

HO3S N 
2 V 

N NH2 
sa / 
N 

SO3H 

CH3 

N (H, CONH2, SO3H, CH2SO3H) 

Sa 
HO No 

CH-H)- 

Suitable bridge members B are for example 
-COCH2-, -C1-C3-alkylene-, -SO2CH2CH2, 
--CONRCH2CH2-, -SO2NRCH2CH2-, -NR 
C2-C3-alkylene, 

-NR 

C-C2-alkylene 

-NRCO 

--CC y (SO3H)0-2 

-SO2NR s 

(SO3H)0-2 

so-y s 
(SO3H)02 

s -ko (SO3H)02 

where the * indicates the point of attachment to D. 
Suitable sulpho group-containing aromatic amines (I) 
are for example 1,4-diaminobenzene-2,5-disulphonic 
acid, 1,3-diaminobenzene-4-sulphonic acid, 1,4- 
diaminobenzene-2-sulphonic acid, 1,3-diaminobenzene 
4,6-disulphonic acid, 2,5-diaminobenzene-1,3-disul 
phonic acid, 1-amino-5-hydroxynaphthalene-7-sul 
phonic acid, 1-amino-8-hydroxynaphthalene-4-sul 
phonic acid, 1-amino-3-hydroxynaphthalene-3-sul 
phonic acid, 1-amino-8-hydroxynaphthalene-5-sul 
phonic acid, 2-amino-5-hydroxynaphathalene-7-sul 

acid, 2-amino-6- hydroxynaphthalene-8-sul 
acid, 2-amino-3-hydroxynaphthalene-6-sul 

phonic 
phonic 
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6 
phonic acid, 2-methylamino-5-hydroxynaphthalene-7- 
sulphonic acid, 2-ethylamino-5-hydroxynaphthalene-7- 
sulphonic acid, 2-methylamino-8-hydroxynaphthalene 
6-sulphonic acid, 2-ethylamino-3-hydroxynaphthalene 
6-sulphonic acid, 1-amino-6-hydroxynaphthalene-3,8- 
disulphonic acid, 1-amino-3-hydroxynaphthalene-3,6- 
disulphonic acid, 1-amino-8-hydroxy-naphthalene-2,4- 
disulphonic acid, 1-amino-3-hynaphthalene-4,6-disul 
phonic acid, 1-amino-8-hydroxynaphthalene-3,5-disul 
phonic acid, 2-amino-5-hydroxynaphthalene-1,7-disul 
phonic acid, 2-amino-3-hydroxynaphthalene-3,6-disul 
phonic acid, 2-amino-5-aminomethylnaphthalene-1-sul 
phonic acid, 8-( 4-aminobenzoyl )amino-1-hydrox 
ynaphthalene-3,5-disulphonic acid, 8-(2-aminobenzoyl 
)amino-1-hydroxynaphthalene-3,5-disulphonic acid, 
8-(4-aminobenzoyl)amino-1-hydroxy-naphthalene-3,6- 
disulphonic acid, 8-(2-aminobenzoyl)amino-1-hydrox 
ynaphthalene-3,6-disulphonic acid, 8-(3-aminobenzoyl 
)amino-1-hydroxynaphthalene-3,6-disulphonic acid 7 
(4-aminobenzoyl)amino-1-hydroxynaphthalene-3-sul 
phinic acid, 6-(2-aminobenzoyl)amino-1-hydroxynaph 
thalene-3-sulphonic acid, 6-(4-amino-2-sulphophenyl 
)amino-1-hydroxynaphthalene-3-sulphonic acid, 7-(4- 
amino-2-sulphophenyl)amino-1-hydroxynaphthalene-3- 
sulphonic acid. 

Suitable chromophore compounds of the type (I) 

Os-B-Na-H 

are for example 

R 

(SO3H)1- R3 

( , ) HO 1so 
R1 RNH 

in which 
R has the meaning give above, 
R = H, C1-C4-alkyl, aryl, 3-sulphoethyl, 
R2=H, C, SO3H, CONH2, CH2SO3H, CH3 and 
SO2CH3, 

R3=H, CH3, CH2-SO3H, CO2H, 





Cu 
O 1 N. O 

K.) NH-R 

Cu 

o1 

NcN 

R8 
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-continued -continued 
(XXI) •... -- (XXIII) 

M 
O 1 N. O 

5 

NN 

R8 NHoR 

SO3H (SO3H)0-1 O (SO3H)0-1 
SO3H (SO3H)0- 

(XXII) in which 
N O 15 RH, halogen, nitro or C1-C4-alkyl and 

: a) 1:2 Cr complexes or Co complexes of (XXIII), 
which contain two identical dyes (XXIII) or two 
different dyes (XXIII), or 

b) 1:2 Cr complexes or Co complexes of (XXIII) 
NHeR 2O with any other metal complex-forming dye, 

SOH (SO3H)0- 

(OCH3)0-1 

ReHN 

CXXIV) 

OH 

ICC SO3H 
(CH3)0-2 (XXV) 

OH 

NEN C NH NH-R 
SO3H HOS 

(XXVI) 

in which 
R9=H, C, Br, methyl, methoxy, carboxy, sulpho, 

Cu (XXVII) 

NEN 

SOH Narc CC 

in which 
R10= H or SO3H and Rmeaning given above, 
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(OCH3)0-1 (XXXIII) R5 

NEN NEN N-R 

(HO3S)-3 (CH3)0-1 ( ) R4 

and R and Rs have the meaning given under formula 15 
(XII), 

(XXXIV) (2 Cu (OCH3)0- (CH3)0-1 o 

- N-R 

O 

NH2 (XXXV) 

O NH 

(CH2)-1-NH-R 
(CH3)0- 

NH2 (XXXVa) 

O NH 

(SO3H)-3 H, C-4-Alkyl 

re soN 
H, C-4-alkyl, or together 
C4-5-alkylene, uninterrupted 
or interrupted by N or O 

N-R 

0 

SO-N 

NH-R 

(CO2H)0-1 -2 

in which Po represents a Cu- or Ni-phthalocyanine 
radical. The total number of substituents on the Po 
skeleton is 4 in this case. 
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enters the flowing aqueous solution with a pressure manner with sodium chloride and isolated or further 
drop of 35 bar. After exit from the jet nozzle reactor, processed without isolation. 
the reaction is completed in a residence time length or The intermediate with the formula below 
in a stirred vessel cascade. The solution thus obtained, 
after cooling to 0 C., is reacted in the conventional 5 C F 
manner with the diazonium salt of 2-amino-5-methoxy 
benzenesulphonic acid and, after salting out with so- / W 
dium chloride, the reactive dye of the formula HO3S NH N 

N =/ 
OH HN 

H3CO NaeN Cl F 

OC / SO3H HO3S NH N 

N =( 
F 

which dyes cotton in clear scarlet shades, is obtained in 20 
good yields. 

EXAMPLE 2. is used in conventional processes to form reactive dyes. 
9 kg/hour of 5-chloro-2,4,6-trifluoropyrimidine at 20 EXAMPLE 4 

C. and also 120 l/hour of a warm, 30 C. aqueous solu- 25 
tion of 12.48 kg of 2-amino-5-aminomethyl-naphtha 
lene-1-sulphonic acid and 4.4 kg of sodium hydroxide 
are fed simultaneously and continuously into a rotor/- 
stator mixer type of dispersion unit. After exit from the 
rotor/stator mixer, the reaction is completed in a resi- O 

35 

9.0 kg/hour of 2,4,6-trifluoropyrimidine having a 
temperature of 20° C., and 430 l/hour of an aqueous 
solution at 50 C., containing 41.7 kg of dye base of the 
formula 

dence time length or in a stirred container After cooling SOH HO NH 
to 0 C. the suspension thus obtained is adjusted to a pH 
of about 1.5 with hydrochloric acid and sodium nitrite is NEN 
added. The diazonium salt thus obtained is coupled in a 
conventional manner to 8-benzoylamino-1-hydroxy- HOS SOH 
naphthalene-3,5-disulphonic acid. Following isolation, 3 3 
good yields are obtained of the reactive dye of the for- H. 
mula NH 

SO3H HO NH C 

HO3S SO3H 
CH2 

NH 

N 

F N es 

which dyes cotton in red shades with good fastness. 55 
EXAMPLE 3 

9.5 kg/hour of 4,6-difluoro-5-chloropyrimidine hav 
ing a temperature of 20° C., and 1881/hour of an aque- and 9.6 kg of sodium hydroxide are introduced simulta 
ous solution at 50 C, containing 11.3 kg of 1,3-diamino- 60 neously and continuously into a jet nozzle reactor ac 
benzene-6-sulphonic acid and 2.4kg of sodium hydrox- cording to FIG. 1 via separate feeders in such a manner 
ide are introduced simultaneously and continuously into that the 2,4,6-trifluoropyrimidine enters into the flow 
a jet nozzle reactor according to FIG. 1 in such a man- ing solution with a pressure drop of 30 bar. After exit 
ner that the 4,6-difluoro-5-chloropyrimidine enters into from the reactor, the reaction is completed in a resi 
the flowing solution with a pressure drop of 30 bar. 65 dence time length or in a vessel cascade. The product of 
After exit from the reactor, the reaction is completed in the reaction is then in a conventional manner salted out 
a residence time length or in a vessel cascade. The prod- using sodium chloride and isolated. 
uct of the reaction is then salted out in a conventional The dye of the formula 
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SO3H HO NH C 

OC N N CO 
HO3S SO3H 

H. 
NH 

sa 
N 

2. 
F N F 

20 

25 

30 

dyes cellulose in red shades with very high wetfastness. 
EXAMPLE 5 35 

9.5 kg/hour of 5-chloro-2,4,6-trifluoropyrimidine 
having a temperature of 20° C. and 455 1/hour of an 
aqueous solution at 45 C. containing 35.9 kg of the 
disodium salt of the dye base of the formula 40 

NH2 

HO3S O O 
N / 
Cu 50 / N. 

NN NcN SO3H 

55 

H3CO OCH3 

and 7.2 kg of disodium hydrogen phosphate are intro 
duced simultaneously and continously into a jet nozzle 60 
reactor according to FIG. 1 via separate feeders in such 
a manner that the 5-chloro-2,4,6-trifluoropyrimidine 
enters into the flowing solution with a pressure drop of 
30 bar. After exit from the reactor, the reaction is com 
pleted in a residence time length or in a vessel cascade. 65 
The product of the reaction is then in a conventional 
manner salted out using sodium chloride and isolated. 
The dye of the formula 

22 

HO3S O O 
N / 
Cu 

/ N 
NSN NetN SO3H 

H3CO OCH3 

dyes cellulose in olive shades with very high wetfast 
SS. 

EXAMPLE 6 

9.5 kg/hour of 5-chloro-2,4,6-trifluoropyrimidine 
having a temperature of 20° C., and 118 l/hour of an 
aqueous solution at 40° C., containing 29.3 kg of the 
disodium salt of the dye base of the formula 

NH2 

C C c SO3H 
El CH3 
O NH NH2 

and 2.2 kg of sodium hydroxide are introduced simulta 
neously and continuously into a jet nozzle reactor ac 
cording to FIG. 1 in such a manner that the 5-chloro 
2,4,6-trifluoropyrimidine enters into the flowing solu 
tion with a pressure drop of 30 bar. After exit from the 
reactor, the reaction is completed in a residence time 
length or in a vessel cascade. The product of the reac 
tion is then in a conventional manner salted out using 
sodium chloride and isolated. 
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The dye of the formula 

NH2 

O NH ". 
Cl F 

F 

dyes cellulose in blue shades with very high wetfast 
SSS. 

EXAMPLE 7 

9.5 kg/hour of 5-chloro-2,4,6-trifluoropyrimidine 
having a temperature of 20° C., and 50 l/hour of an 
aqueous solution at 30 C, containing 5.79 kg of 1,3- 
diaminobenzene and at a pH of 7.0 are simultaneously 
and continuously introduced into a jet nozzle reactor 
according to FIG. 1 in such a manner that the 5-chloro 
2,4,6,-trifluoropyrimidine enters into the flowing solu 
tion with a pressure drop of 30 bar. After exit from the 
reactor, the reaction is completed in a residence time 
length or in a vessel cascade. The reaction product is 
then reacted in a conventional manner with the dye base 
of the structure below 

HNos-Ecu-PC 
to give the reactive dye of the formula 

(SO3H)2 

HNos-Ecu-P-3C 
F 

N 

NH-6 \ 

Cl F 

SO-NH 

which dyes cellulose in turquoise-blue shades with very 
high wetfastness. 
We claim: 
1. Process for the continuous reaction of 

halogenopyrimidine with amines, halogenopyrimidine 
and an aqueous amine solution or suspension being 
passed into a reactor via separate feed lines and the 
reaction product being subsequently conducted away, 
characterised in that the starting materials are intro 
duced into the reactor simultaneously and continuously 
with intensive mixing and with flow substantially free 
from backmixing. 

2. Process according to claim 1, characterised in that 
the reactor used is a dispersion unit of the rotor/stator 
mixer type, the halogenopyrimidine flowing into the 
reactor with a Reynolds number of at least 2,500 and the 
aqueous amine solution flowing into the reactor with a 
Reynolds number of at least 2,500. 

3. Process according to claim 1, characterised in that 
the reactor used is a reaction tube into which open one 

24 
or more nozzles, the amine solution flowing into the 
reactor via the reaction tube with a Reynolds number of 
at least 2,500, the halogenopyrimidine flowing into the 
reactor via the nozzle or nozzles with a Reynolds num 
ber of at least 10,000, the difference in flow velocities 
between the halogenopyrimidine stream and amine 
solution stream being at least 20 m/s. 

4. Process according to claim 3, characterised in that 
10 a ratio of reactor cross-sectional area FR to inlet cross 

sectional area F of the halogenopyrimidine stream of 
225 to 40,000 is maintained. 

5. Process according to claim 1, characterised in that 
15 a halogenopyrimidine Hal-Z is reacted with an amine of 

the formula 

D-B-N-R (I) 

20 H 

to give reactive substances or reactive dye precursors of 
the formula 

25 

D-b--R (II) 
Z 

30 in which 
B represents a direct linkage or bridge member to an 
aromatic carbocyclic C atom of the radical D, 

R represents H, unsubstituted or substituted C1-C4 
alkyl, unsubstituted or substituted phenyl, 

35 D represents a radical of the benzene, naphthalene or 
heterocyclic series 

Z represents mono-, di- and trihalogenopyrimidinyl 
radicals, 

40 Hal represents -F, -Cl and -Br. 
6. Process according to claim 1, 
characterised in that the amine has at least one of the 

radicals below 

45 
OH 

50 HO3S 

(SO3H)0-1 

SO3H 
S 55 (HO3S)0-1 

NH2, 

(H)- 
60 

(SO3H)0-1 SO3H 

(CC NH2 
65 

(H): 
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-- -COCH2-, -- ; delete " -SO2CH2CH2-, " 
and substitute -- SO2CH2CH2-, - - 

Col. 5, line 22 Delete ' -CONRCH, CH,- '' and substitute 

- - -CONRCH2CH2-, --: delete 
-SO2NRCH2CH2-, '' and substitute 

- SO2NRCH2CH2-, 

Col. 5, lines Delete ' -NR-C-C3-alkylene, '' and substitute 22-23 

- - -NR- C - C - alk - NR C2 C alkylene, 

Col. 6, line 25 After ' acid '' insert - - , -- 

Col. 6, line 65 Delete ' C '' and substitute -- Cl - - 

Col. 6, last Delete '' CH- H, ' and substitute 2 SO3 line 
-- CH2-SO3H, -- 

  



UNITED STATES PATENT AND TRADEMARK OFFICE 

CERT FCATE OF CORRECTION 
PATENT NO 5,420,255 Page 2 of 5 
DATED : May 30, 1995 
INVENTOR(S) : Arnold, et a1. 

It is certified that error appears in the above-identified patent and that Said letters Patent 
is hereby Corrected as shown below: 

(SO-3 o 

Col. 7, line 52 Delete ' N=N '' and sub 
(XV) CC-- HOS 

(SO3H) is H 
Stitute - - O a 

SO (SODo 
Col. 7, last Delete and substitute OH N-R 

line ( (XVI) R6 III) FiOS O 
SOH 

(SO3H) - 2 pH NH-R 

-C- ... -C-, .. 2 
HOS SOH 

SOH C NH 

Col. 8, line 7 Delete ' CC CC '' and substitute 
(XVII) HOS a 

(SOE). SOH 

SOH OH N-R 

(SO3H) .2 SOH 

  

  

  

  

  

  

  

      

      

  



UNITED STATES PATENT AND TRADEMARK OFFICE 
CERTIFICATE OF CORRECTION 

PATENT NO : 5, 420, 255 Page 3 of 5 
DATED May 30, 1995 
INVENTOR(S) : Arnold, et al. 

It is Certified that error appears in the above-identified patent and that said Letters Patent 
is here by Corrected as shown below: 

O O 
Col. 9, line 6 Delete ' and Substitute 

(SOE)-2 

Cu 
1 N. 

O O 

N s : 23. 
SOH (SO3H) 0-1 

(SO3H) 1-2 

e 8 Col. O, last Delete ' Rmeaning ' and substitute -- R has 
line the meaning -- 

Col. 1. Formula Delete 
OXXX) SO ty - 

(CH3)o- N=N OH Niz NetN and Sub 

R-N OC 
out." SOH (SO3H)-3 

stitute 

SOH OH NH 
(CH3)o-1 A. 

OC R-HN - Hos - 

(SO3H) - 1 SDH (SO3H) - 

  



UNITED STATES PATENT AND TRADEMARK OFFICE 
CERTIFICATE OF CORRECTION 

PATENT NO 5, 420, 255 Page 4 of 5 
DATED May 30, 1995 
INVENTOR(S) : Arnold, et al. 

It is Certified that error appears in the above-identified patent and that said Letters Patent 
is hereby Corrected as shown below: 

Col. 12, line 62 After formula insert -- (XXXII) -- 

(OCH: - - O Col. 13, formula Delete ' (OCH)o- 30-i o 

(XXXIV) -C- NN NetN 

N-R 

(HO3S)- (CH3)o- . .. 
, i. HOS (SOto 

SoH 

Substitute 
oc's 3 O-1 

(OCH3)0-1 l-O 
22- H 

- 8 w NN Ne 

a t N-R 

(HO3S) 1-3 (CH3)o-1 :- HOS (SO3H) o 
SOH 

Col. 16, line ll Delete ' H ' and substitute -- OCH - - 
3 3 

Col. 16, formula Delete ' R SOH pH H '' and Sub 

(XLII) as C. 
HOS 

SOH SOH 

SOH OH NH-R 
Stitute -- R8 - - 

S r), 
SOH HOS SOH 

  



UNITED STATES PATENT AND TRADEMARK OFFICE 
CERTFCATE OF CORRECTION 

PATENT NO 5, 420, 255 Page 5 of 5 
DATED May 30, 1995 
NVENTOR(S) : Arnold, et al. 

It is certified that error appears in the above-identified patent and that said Letters Patent 
is hereby Corrected as shown below: 

R- Cicer) (SO3H)- 
Col. 15-16 formula Delete ' O N '' and sub 
(XLIII) 1 

N O 

(HOSS: COBr.) -R 

H (Br) 
Stitute - - R-N C r SO3H) -2 

COOC 
(H03S)-2 N-R 

C (Br) H 

Signed and Sealed this 
Twelfth Day of October, 1999 

Q. TODD DICKINSON 

Attesting Officer Acting Commissioner of Patents and Trademiarks 

  


