
;                                        ~~~~~~~~2179M39 TRISAZO COMPOUND
AND RECORDING LIQUID CONTAINING THE SAME FIELD OF THE INVENTION The present
invention relates to novel water- soluble trisazo   compounds which can be
used either as blue to black dyes or as blue to green dyes. The present 5
invention also relates to recording liquids containing such water-soluble
trisazo compounds. More specifically, the present invention relates to
novel naphthalene trisazo dyes suitable for use in recording liquids, novel
record- ing liquids containing said dyes, particularly ones which 10 are
suitable for use in a recording system wherein -recording is performed by
ejecting recording liquid drop- lets through fine spouts (discharging
orifices) on the recording head, and a recording method employing such
recording liquids. 15                       BACKGROUND OF THE INVENTION For
recording on recording media such as papers, etc., by writing instruments
(e.g., a fountain pen, a felt pen, etc.), there have hitherto been used
inks, which are solutions of various dyes dissolved in water or organic 20
solvents. It is also known that in a so-called ink-jet recording system
wherein recording is performed by eject- ing a recording liquid in a
recording head through   



-2- discharging orifices by vibration of piezo oscillators, the
electrostatic attraction caused by the application of a high voltage, etc.,
recording liquids obtained by dissolving various dyes in water or organic
solvents are 5 used. Howeverfor the ink-iet recording liquid, more restrict
performance characteristics are requested than for a general writing ink
for writing instruments such as a fountain pen, a felt pen, etc. In such a
recording system recording is performed 10 by ejecting droplets of a
recording liquid (a record- ing ink) onto a recording media, such a
recording liquid is fundamentally composed of a recording agent (a dye or a
pigment) and a liquid medium (water, an organic solvent or a mixture of
them) for dissolving or dispersing the 15 recording agent and, if
necessary, various additives are added to the recording liquid. Preferred
conditions required for this kind of recording liquid are as follows: (1)
The recording liquid possesses liquid pro- 20 perties (viscosity, surface
tension, electric conductivity, etc.) matching the discharging conditions
(a driving voltage and a driving frequency of a piezo electric element, the
form and material of orifices, the diameter of orifices, etc.). 25
(2)  The recording liquid can be stored for a 



-3- long period of time and does not cause clogging or orifices at use. (3)
The recording liquid is quickly fixed onto recording media such as papers,
films, etc., the out- $  lines of the resulting ink dots are smooth, and
blotting of the dotted ink is minimized. (4) The recorded image of the
recording liquid has a clear color tone and a high density. (5) The
recorded image of the recording liquid 10 is excellent in water resistance
and light resistance. (6) The recording liquid does not attack or erode
surrounding materials (the container for the recording liquid, connecting
tubes for discharging orifices, sealants, etc.). 15         .(7)  The
recording liquid has no unpleasant smell, toxicity, inflammability, etc. As
this kind of recording liquid, there are known solutions or dispersions of
various dyes or pigments in aqueous or nonaqueous solvents as disclosed,
for example, 20 in Jaspanese Patent Publication Nos. 8361/1975, 40484/
1976, 13126/1977 and 13127/1977, and Unexamined Published Japanese Patent
Application No. 95008/1975. However, none of these prior art recording
liquids are completely 



satisfactory since they do not possess all of the features 25 (1) to (7)
required for ideal recording liquids.    4- Recording liquids are basically
composed of dves and solvents therefor, and their performance depends
largely upon the inherent properties of the dyes. There- fore, choosing
dyes that provide recording liquids with 5 the desired features (1) to (7)
is a very important factor in the art concerned. Trisazo compounds known as
black dyes have the following formulae: H O   EE a~~~r._>~E =.- NrE
1 Sora.    SO.aNa 10                     C.I. Direct Black-38 EO SO Ha C.I.
Direct Black-9 Compounds known as blue and green dyes have the following
formulae, respectively: 15            z  =W  e 1            N=Direct  1 010
C.I. Direct Blue-78   



-5- SON.       Ct         OC. a.  EO  NECO C Z N=N;-
(4) SO spa. C.I. Direct Green-33 These dyes, however, are unsatisfactory
for use in recording liquids and further improvements are 5   desirable
with respect to solubility, light resistance, stability in extended
storage, and stability during dis- charging. SUMMARY OF THE INVENTION One
object, therefore, of the present invention 10   is to provide novel
trisazo compounds which can be used either as blue to black dyes or as blue
to green dyes. Another object of the present invention is to provide novel
recording liquids which contain said compounds as dyes and which satisfy
all of the requirements (1) to (7) 15   listed above. The novel dyes of the
present invention are naphthalene trisazo compounds which are represented
by the following formula (II):    -6- A -N='l -BE-N=N-C-N=-    0  QI
(II) 



so 3M       O I wherein X represents a hydrogen atom,  a  lower  alkyl
group, a phenyl group or a phenyl group substituted by -So3M; m represents
zero or 1; M represents an alkali metal atom, ammonium or H.Am (wherein Am
represents an 5      amine);  A  represents an unsubstituted or substituted
benzene or naphthalene ring; B and C each represents an   unsubstituted  or
substituted  1,4-phenylene  or 1,4-naphthylene group provided that B and C
do not represent a naphthylene group at the same time; and 10     provided
that the substituents  for each of A, B and C are selected from the group
consisting of -SO3M, lower alkyl, lower alkoxy, lower alkyl carbonylamino,
-COOM, and halogen. A recording liquid according to the invention 15
when  used  in ink jet  printing comprises a recording agent as a
recording-image forming component and a mixture of water and a
water-soluble organic solvent for dissolving or dispersing said recording
agent, wherein said recording agent comprises at least one 20
naphthalene trisazo compound selected from  the  group    - 6a - consisting
of compounds represented by the general formula (I) or (II): 



A- N =N  E - i  NE-.                            (I) 5 S03M)m   S'CJ EG
A-NN~- B-N=N-C -i             I (D I            (TI) 10~~~~~~ SOut wherein
X represents a hydrogen atom, a lower alkyl group, a phenyl group or a
phenyl group substituted by -So3M; m represents zero or 1; M represents an
alkali 15     metal  atom,  ammonium or H.Am (wherein  Am represents an
amine);  and  wherein in formula (I),  A is a -SO3M substituted  naphthyl
group,  and  B   is   phenylene substituted by at least one substituent
selected from the group consisting of lower alkyl and lower alkoxy, 20
and  in formula (II), A represents an unsubstituted or substituted benzene
or naphthalene ring; B and C each represents    an    unsubstituted    or
substituted 1,4-phenylene or 1,4-naphthylene group provided that B and C do
not represent a naphthylene group at the same    -7- time; and provided
that the substituents for each of A,   B and C are selected from the group
consisting of -SO3M,   lower  alkyl,      lower  alkoxy,  lower  alkyl 



carbonylamino, -COOM, and halogen. BRIEF DESCRIPTION OF THE DRAWINGS Figs.
1 and 2 are schematic views showing ink- jet recorders; Fig. 3A is an
enlarged sectional view. of a head of an ink-jet recordor taken along the
flowing ,assgew;iv of ink; Fig. 3B is a cross sectional view taken along
lin e A-B of the head shown by Fig. 3A; and Fig. 4 is a perspective view of
a multi-head which is an array of such heads as shown in Figs. 3A and 3B.
DESCRIPTION OF THE PREFERRED EMBODT'EN'T The compounds reDresented by the
for. ia (1) nrc blue or -black dyes. The term "lower" means the presence
of 1 to 4 carbon atoms. M represents the same as defined hereinabove.
Examples. of Am include a substituted or unsubstituted alkylamine.
Preferable dyes of the formula (I) are those wherein A is a -SO3M
substituted naphthyl group, B is a phenylene group substituted by a lower
alkyl or lower alkoxy group, M is Li or Na, and m is zero or i.    -8- The
compounds represented by the formula (II) are 



blue to green dyes. The term "lower" means the presence of 1 to 4 carbon
atoms. M represents the same as defined hereinabove. Examples of Am include
5        a substituted or unsubstituted alkylamine. Preferable dyes of the
formula (II) are those wherein A is a phenyl group which is substituted
by-S0O3 and which may be further substituted by a lower alkyl group or a
lower alkoxy group, B is a 1,4-phenylene group 10        substituted by a
lower alkyl or lower alkoxy group, C is a -SO3M substituted 1,4-naphthylene
group or a 1,4-phenylene group which is substituted by a lower alkyl or
alkoxy group, X is H, m is 1, and M is Na or Li. The compounds of the
present invention may be .5       prepared by the following procedures in
accordance with known methods such as, for example, the one described in
Yutaka Hosoda, Shin Senryo Kagaku (New Dyestuff Chemistry), page 397, line
27 to page 398, line 19, published by Gihodo Co., December 21, 1973: 20
An amine of the formula (III): A - NH2          (III)    (wherein A is the
same as defined above) is diazotized with sodium nitrite or any other
appropriate compound in a mineral acid such as hydrochloric acid or
sulfuric acid, and the resulting diazotized amine is coupled 



5 with an amine of the formula (IV): H - B - NH2           (IV) (wherein B
is the same as defined above) to form a mono- azo compound of the fomrula
(V): A - N = N - B - NH2    (V) (wherein A and B are the same as defined
above). If a compound of the formula (I) is desired, the 10 monozao
compound formed above is diazotized with sodium nitrite or any other
appropriate compound in a mineral acid such as hydrochloric acid or
sulfuric acid, and the resulting diazotized compound is coupled with a
naphthol compound represented by formula (VI): O= 15
jsIr i  (--M)' SO* 1 (wherein m and M are the same as defined above) to
form a disazo compound of the formula (VII): EO (VII) SO~~S Of    -10-
(wherein A, B, M and m are the same as defined above). The so formed disazo
compound is diazotized with sodium sulfite or any other appropriate
compound in a 



mineral acid such as hydrochloric acid or sulfuric acid 5  or an organic
acid such as acetic acid, and the resulting diazotized compound is coupled
with metaphenylene- diamine sulfonic acid to form the intended trisazo
compound. If a compound of the formula (II) is desired, the 10 monoazo
compound of formula (V) is diazotized with sodium nitrite or any other
appropriate compound in a mineral acid such as hydrochloric acid or
sulfuric acid, and the reulsting diazotized compound is coupled with an
amine of the formula (VIII): H - C - NH2           (VIII) 15 (wherein C is
the same as defined above) to form a disazo compound of the formula (IX): A
- N- N- B - N   N-C - NH2   (IX) (wherein A, B and C are the same as
defined above). The so formed disazo compound is diazotized with sodium
nitrite or any other appropriate compound in a 20 mineral acid such as
hydrochloric acid or sulfuric acid or an organic acid such as acetic acid,
and the resulting diazotized compound is coupled with a naphthol compound
represented by formula (X): ,EJ (wherein X, M and m are the same as defined
above) to form 



the intended trisazo compound (II) of the present invention. 5          The
recording liquid of the present invention is prepared using the trisazo
compound of formula (I) or (II) as a recording agent. The resulting
recording liquid satisfies all of the requirements (1) to (7) listed
hereinabove and is particularly superior to record- 10   ing liquids using
the known dyes (1) to (4) in terms of stability in extended storage and
prevention of the cloggin-g of discharging orifices. The notable advantage
of using the dye of formula (I) is that it provides a recording liquid
having good response in discharging, 15   while the dye of formula (II)
ensures the production of a highly light-resistant recording liquid.
Therefore, the ) recording liquid of the present invention offers definite
advantages over the ones which employ known dyes.    -12- P--;eren.t --on
c_ cloc-n.c c- c4---css is  Vv--, orW_-= suz-ecz mazter in the i-nk-jet
recordJnc syszem f-om a vewao int o_ reliability  hee-of.  Hitherto it has
been preventec. aainly by using mecnanic-a!  method such as 5 an
auto-camoing method(surrouning a nozzle wit:. a saturated vapor while the
nozzle is not used) or a method using a hand-operated pump. However, such
methods do not provide satisfactory effects at present. 



In the ink-jet recording licuid a liquid medium 10  rainlv comorising of
water is used from a view oint of safety.  Generally, a low volatile water
soluble organic solvent such as a glycol is used as a wett-ing agent.
Solubilit; of dyes to these liauid media changes delicately according on
the chemical struct-re o_ the dyes, and    -13- solubilit-; of dves to
water and tha  t  a glvcol hve a tendency to be contrary to eachn other.
At the ton of the nozzle there is a tendency that water which is a hicalIV
volatile component volatilizes to make the concentrton 5   of a glvcol
high.  Therefore, if the recording licuid contains a dye having a-low
solubility to a g:yvcol, there is a large possibility for clogging the
nozzle by precii- tation of the dye. The above-described conventional dyes
(1) to (4) 10   have a good solubility to water, hcwever, thev, are
inferior in solubilitV to a glycol.  On the ot.her hand th-e dves of the
present invention which are rebresenC-d bv formula (1) and (II) have .an
.mroved solubility to a glycol maintainin  the solukiitv t-herecf to water
to be in the 15   rance sufficient for practical use.  Therefore, the
record- ing liquid containing the dyes of the present invention hardly
cause clcging of a nozzle. 



The content of the dye in the recording liquid of this invention is
determined according to the nature of the 20    liquid medium component,
the characteristics required for the recording liquid, etc., but is
generaly in the range or 0.1 to 20% by weight, preferably 0.5 to 15% by
weight, more preferably 1 to 10% by weight to the total weight of    -14-
the recording liquid. The dyes in this invention can be used solely or as a
combination of two or mare kinds of them, or further may be used as the
indispensable component together 'with other dye S or dyes such as a direct
dye, an acid dye, etc. the amount of *  such conventional dyes vWhich can
be used together with the dye of this invention is usually 0 to 30$ by
weight of the dye for use in this invention. As a liquid medium component
for the recording liuid 10  of this invention, a mixture of water and a
water- soluble orvanic solvent or solvents is used.  ETamnles of the
water-soluble organic solvents which can be used for the recording liquids
of this invention are alicYl alcohols having 1 to 4 carbon atoms, such as
methyl alcohol, ethyl alcohol, n- 15  propyl alcohol, isopropyl alcohol,
n-butyl alcohol, sec-butyl alcohol, tert-butyl alcohol, isobutyl alcohol,
etc.; cmides such as dimethylrlorAmamide, dimethylacetamide, et-c.; ketones
or 



ketone alcohols such as acetone, diacetone alcohol, etc.; ethers such as
tetra-hydrofuran, dioxane, etc.; nitrogen- 20  containing heterocyclic
ketones such as N-methyl-2-pyrrolidone, 1,3-dimethyl-2-imidazolidinone,
etci; polyalkylene glycols such as polyethylene glycol, polypropylene
glycol, etc.; alkylene glycols the alkylene moiety of which ha-s 2 to 6
carbon atoms, sucT.h as ethylene glycol, propylene glycol, 25 butylene
glycol, triethyle'ne glycol, 1,2,6-hexanzriol. thiodiglycol, hexylene
glycol, dielhylene glycol, etc.;    -15- glrcerol; lcwer alZrl e:.ezS (the
al'-o,_ LL.cneo 7 hv-in7 usually 1 to 4 carbon atoms) of polyhydr-c
alcohols sucn as ethylene glycol methyl ether, dieth.ylene glycol me-thyl
(or et-hyl) ether, triethylene glycol monomethy1 (or ethyl) S  ether, etc.
The content of the foregoing water-soluble organic solvent.in the recordin'
liauid i5 usually in the range of S to 89.9'a by weight, prezferably 10 to
801, by weight, more preferably 20 to 50% by weight to the total weiaht 10
of the recording liquid. In this case, the content of water is determ-lned
in a wide range according to the nature of the foregoing solvent component,
the composition of the solvents, and the desired characteristics of the
recording liquid but 



1s  is usually in the range of 10 to 90% by weight, pre- ferably 10 to 70%
by weight, more pre-ferably 20 to 70J by weighlt. The recording liquid of
this invention can be easily prepared by mixing the necessary'companents by
an ordinary J 20 manner without need of any troublesome procedures. The
recording liquids of this invention have balanced excellency by themselves
in recording characteristics (e.g., a recording response, a stability of
droplet formation, a discharging stability' a long continuous recording 25
property, a discharging stability after resting the recording?    -16- for
a lona period o- time, 'et-), a s. ^ge s- ;, a fixing property onto
recording media, and th e  l-IhL resistance, weather resistance, water
resistance, etc., of recorded images but for further improvin  these
proper-.es, the recording liquids may con.ain a var-ous additives
conventionally.known in the f eld o: the art. EXamples of these additives
are vi scositv control ling agents (for usually imparting a viscositv ofr 1
to 20 c.D. to the recording liquids), such as polyvinyl a'chol, 10
celluloses, water-soluble resins, et-c; sur~ace tension controlling agents
(for preferably adjusting t:-he sur-ace tension of the recording liauids to
40 to 65 dynes/cn), 



such as various cationic, anionic or nontion;c sur ace active agents,
diethanolamine, triethanolai. ne, e_ e; 15  pH-controlling agents (for
pre-erably adjus,-'ng the DH Of the recording liquids to 4 to 10), such as
buffers; and'fungicides such as sodium dehydroacet-oacetate, 1,2-
benzisothiazolin-3-one, 6-acetoxy-2,4-dimethylle-acioxane, etc.). 20
Also, for preparing the recording liquid of thlis invention, which is used
for an ink- et recording system of a type that a recording liquid is
charged with electricty, a specific resistance controlling agent such as an
in- organic salt (e.g., lithium chloride, ammonium chori-de, 25 sodium
chloride, etc.), etc., is added to the recor= ng ,    licuid. Furthermore,
when the recordi      i 1 iuid of this invention is applied to an ink-jet
recordin- s-;szena ofe a type that a recording liquid is ejected by the
action S  or heat energy, the thermal properties (e.g. , the specific heat,
the coefficient of thermal e. ansi-on, the heat conductivity, etc.) of the
recording .l-auid is controlled by suitably selecti-ng the kind of the
solvent of the recording liquid, the component ratio of the 10  recording
liquid, etc. 



The recording lIIuid off this invJention possess the following merits.
That is, the physical properzi es such as viscosity, surface tension, etc.,
thereof are in the proper ranges, the recording liquid does not clog fine
15 discharging orifices of an ink-jet recorder, the recording liquid
provides recorded images having hwgh densivr7', the recording liquid does
not cause change in physical.pro- perties or deposition of solid components
during the .storage of the liquid, the recording liquid can record on 20
various recording media without restriction of the kind of the recording
media, and also the recording liquid is fixed quickly and gives recorded
images excellent in water resistance, light resistance, abrasion resistance
and resolution. 2S        Then, an ink-jet recording  system. is e:lied
-18- he rein elow. Th ere are various ink-jet recording sy stems accord-
ing to the diference..in the method of generat.ng record- ing droplets and
oi controlling the flying direc--on o4 5  the droplets. An ecample of
the-recording systems is -shown in Fig. 1.  That is, Fig. 1 is a schematic
niew showing an in:-jet recordina system which perforrms recording by 



applying recording signals to the recording head having 10  a piezo
electric oscillator to generate droplets of record- ing liquid in resoonse
to the recording signals.  As show-n in Fig. 1, a recording head 1 is
provided' with a piezo electric oscillator 2za, a viaration plate 2b, an
inlet 3 for a recording liquid, a liquid-holding chamber 4, and 15  a
discharging orifice S.  A recording liauid 7 stored in a storage tank 6 is
introduced into the liauid chamber 4 through a feed pipe 8.  In addition,
as the case may be, an intermediate treating means 9;such as a pzmap,
filter, etc., is equipped to the feed pipe 8.  Pulsed signals' 20
converted from recording signals S by a signal-processing means 10.(e.g., a
pulse conve-ror),are applied to the piezo electric oscillator Za to vary
the pressure of the record- ing liquid in the licuid chamber 4 in response
to the pulsed signals, whereby the recording liquid 7 is ejeczed in the 25
form of droplets 11 from the discharging orif-ice 5 to m-:e    IN -19- a
record on the sur-ace of a recording mediLum 12. Besides the aforesaid
iLnk-jez recording system, there are known various types of ink-jet-
recording systems. For example, Fig. 2 shows a modific--tion in recordi.g 5
head 1 oL the recording device shown in Fig. 1, in whi. C 



a cylindrical  piezo electric oscillator 2a is di-sosed around a
nozzle-formed liquid-holding chamber 4.  T.he mechanism of generating
recording licuid d ropn1e   is fundamentally same as in the recording
system sho-\w. - in 10 Fig. 1. Moreover, there are known a ink-jet
recordi-n  System in which electrically charged dronlets are continuously
generatied and parts of the droplets are used for recording, and an ink-jet
recording system in which thermal energy 15  is aDDlied to the recording
liquid in the liaqid chacmbe in a recording head in response to recording
si-gnals to generate droplets of the recording liauid by the thermal
energy. An example of these recording systems is shown in 20 Fig. 3A, Fig.
3B and Fig. 4. A recording head 13 is composed of a glass, ceramic or
plastic plate having an ink-passing channel 14 and a heating head 15, which
is used for heat-sensitive recording, bonded to the plate.  In addition, a
th in fi- I.m- 25  type head is illustrated in Fig. SA as the he-atin.
headcl---    but tHe hoeaig h ea-d -- use -n th-s i-:en. 5. is not
restr-czed. to the t-pe.  The hea-:ni head 15 is composed of a protective
film-M 16 made of sic1-Ci3. o'i de, et-c., alTuminuim eleczro aes 17 - 1
an.d 17 - 2, a he t :ng resistor 



S  layer 13 made of nichrome, etc., a heat accum'uati-ng layer 19, and a
substrate 20 having a good heat radiating propert.y, such as alumina, et-c.
An ink 21 is filled in th e ch.annel 14 u_ to a d-s - charging orifice 22
and forms a meniscus 23. 10        Now, on avplyin-g elec-_-c signals ont-o
the electrodes 17 - 1 and 17 - 2, the hea-ting head 1S razidly generates
heat at the region shown by n to forn bubbles in the ink 21 which is in
contact with th.e region, the meniscus 23 of the ink is projected by the
action of the pressure, 15  and the ink 21 is eject-ed to a recording
med7ium 25 from the dischazrging orifice 22 as recor:-ng droplet-s 24. Fig.
4 shows an external azoearance of a multinle head composed of an array of a
number of the recording heads shown in Fig. 3A.  The multi-head is made by
bonding a 20  glass plate 27 having a number of channel 26 with a heat- ing
head similar to the one illustrated in Fig. 3A. Fig. 3A is a cross
sectional..view of the recording head 13 taken along the passageway of ink:
and Fig. 3B is a cross seacmonal  view taken along line A-B in Fig. 3A.,
-ms. -21- The following synthesis examples and working examples are
provided for the purpose of further illus- 



trating the present invention but are in no sense to be taken as limiting.
5                          SYNTHESIS EXAMPLE 1 (Synthesis of Dye No. 1-1 in
Table 1) (1)  Preparation of the first diazo liquid: To 600 ml of 3%
hydrochloric acid, 30.2 g of 2- amino-naphthalene-4,8-disulfonic acid was
added and the 10  resulting mixture was stirred for 3 hours to form a
uniform slurry. Ice (400 g) was added to the slurry to cool it to 3VC. An
aqueous solution of sodium nitrite (7.3 g) in water (73 ml) was added to
the cooled slurry. The mixture was stirred for 1 hour to 30C to effect
diazotiza- 15  tion and the residual sodium nitrite was removed by addition
of sulfamic acid (3 g) so as to obtain the first diazo liquid. (2) First
coupling: To 450 ml of water, 15.3 g of 2,5-dimethoxyaniline 20 of the
formula: ao: OCH3R: was added, and the resulting mixture was stirred for 2
hours to form a uniform slurry. To the slurry, 300 g    -22- of ice, the
first diazo liquid prepared in step (1), 



and 20 ml of 25% sodium hydroxide aqueous solution were added and the
mixture was stirred at 0 - 30C and.at a pH of 2 - 3 for 15 hours to effect
coupling reaction. 5 Thereafter, the mixture was subjected to salting-out
with 200 g of sodium chloride. The precipitating monoazo compound was
recovered by filtration, washed with 500 ml of 10% sodium chloride aqueous
solution, and dried to obtain 41.0 g of a monoazo compound having the
following 10 formula: OCE, EONS _ *             OCE~ S03H (3) Preparation
of the second diazo liquid: The monoazo compound (23.3 g) obtained in step
(2) was added to 410 ml of 5% hydrochloric acid and the 15 mixture was
stirred for 5 hours to form a uniform slurry. The slurry was cooled to 30C
by addition of 300 g of ice. An aqueous solution of sodium nitrite (3.8 g)
in water (38 ml) was added to the cooled slurry. The mixture was stirred
for 10 hours at 3VC to effect diazotization 20 and the residual sodium
nitrite was removed by addition of sulfamic acid (1 g) so as to obtain the
second diazo liquid.    



(4)  Second coupling: To 460 ml of water, 12.0 g of 1-hydroxy-i-amino-
naphthalene-3-sulfonic acid was added. To the resulting mixture, 800 g of
ice, the second diazo liquid prepared 5 in step (3) and 55 ml of 25% sodium
hyddroxide aqueous solution were added, and the mixture was subjected to
coupling reaction at 2 - SoC and at a pH of 8 - 10. After stirring for 5
hours at the same temperature and pH, 250 g of sodium chloride was added to
perform salting- 10 out. The precipitating compound was recovered by
filtra- tion, washed with 300 ml of 10% sodium chloride aqueous solution,
and dried to obtain 31.3 g of a disazo compound having the following
formula; NaO3S                   r     D 0 0) N- 1- r-'N         0 X- a.
sour 3  NSOa 15  (5)  Preparation of the third diazo liquid: The disazo
compound (19.6 g) obtained in step (4) was added to 400 ml of 3%
hydrochloric acid and 100 ml of acetic acid. The mixture was stirred for 3
hours to make a uniform slurry, which was cooled to 30C by addition 20 of
ice (300 g). An aqueous solution of sodium nitrite (1.8 g) in water (20 ml)
was added to the cooled slurry. The mixture was stirred for 24 hours at 30C
to effect    



-'4- diazodization, and the residual sodium nitrite wa.s removed by
addition of sulfamic acid (0.5 g) so as to obtain the third diazo liquid.
(6) Third coupling: 5         To 100 ml of water, 4.7 g of
1,3-diamino-benzene-4- sulfonic acid was added, and the mixture was cooled
to 30C by addition of ice (50 g). After addition of the third diazo liquid
prepared in step (5), the mixture was stirred at 2 - 50C for 10 hours to
effect coupling reaction. 10  Thereafter, the mixture was subjected to
salting-out with 250 g of sodium chloride. The precipitating compound was
recovered by filtration and washed with 400 ml of 20% sodium chloride
aqueous solution to obtain a wet cake (65 g). The cake was desalted and
dried to obtain 18.6 g 15  of the end compound (No. 1-1 in Table 1) in a
yield of 74.1%. Elemental analysis of the compound gave the fol- lowing
result: C      H       N Calculated (%)             40.6    2.4   11.2
Found (%)                  40.4    2.1   11.5 SYNTHESIS EXAMPLE 2
(Synthesis of Dye No. 1-3 in Table 1) 20 (1) Preparation of the first diazo
liquid and first coupling: The procedures of steps (1) and (2) in Synthesis



-25- Example 1 were repeated except that 22.3 g of 2-amino-
naphthalene-5-sulfonic acid was used instead of 2-amino-
naphthalene-4,8-disulfonic acid. As a result, 34.8 g of a monoazo compound
having the following formula: Ocz- OCE, EQO~~ ., was obtained. (2)
Prepration of the second diazo liquid: The second diazo liquid was prepared
by repeating step (3) in Synthesis Example 1 except that 19.4 g of 10   the
monoazo compound obtained in step (1) was used as the starting material.
(3) Second coupling: Step (4) in Synthesis Example 1 was repeated except
that 16.0 g of 1-hydroxy-7-amino-naphthalene-3,6-disulfonic 15   acid was
used instead of 1-hydroxy-7-amino-naphthalene-3- sulfonic acid. As a
result, 32.9 g of a disazo compound having the following formula: OCZ3  EO
aOCEa    SO3INa       3Na. wabt3S was obtained.   



-26- (4) Preparation of the third diazo liquid: The third diazo liquid was
prepared by repeating step (5) in Synthesis Example 1 except that 19.6 g of
the disazo compound obtained in step (3) was used as the 5 starting
material. (5) Third coupling: Step (6) in Synthesis Example 1 was repeated
except that the third diazo liquid obtained in step (4) was coupled with
1,3-diamine-benzene-4-sulfonic acid. The 10 end compound (No. 1-3 in Table
1) was obtained in an amount of 20.0 g (yield, 79.5%). Elemental analysis
of the compound gave the following result: C      H       N Calculated (%)
40.6    2.4   11.2 Found (%l               40.8    2.3   11.0 SYNTHESIS
EXAMPLE 3 Dye compounds were prepared as in Synthesis Examples 15 1 and 2
and their structural formulae and maximum absorp- tion wavelengths are
listed in Table 1. SYNTHESIS EXAMPLE 4 (Synthesis of Dye No. 2-1 in Table
) (1) Preparation of the first diazo liquid: 20           Metanilic acid
(17.3 g) was added to 346 ml of 3% hydrochloric acid and the mixture was
stirred for 3 hours to form a uniform slurry, which was cooled to 



3PC by addition of ice (200 g).  Ar, aqueous solution of sodium nitrite
(7.3 g) in water (73 ml) was added to the cooled slurry. The mixture was
stirred for 1 hour at 30C to effect diazotization, and the residual sodium
nitrite was removed by addition of sulfamic acid (3 g) so as to obtain the
first diazo liquid. (2) First coupling: Orthoanisidine (12.3 g) having the
following formula:                     C 0 10 was added to 450 ml of 50%
aqueous methanol. To the resulting solution, ice (300 g), the first diazo
liquid prepared in step (1), and 10 ml of 25% sodium hydroxide aqueous
solution were added and the mixture was stirred 15   for 15 hours at 0 -
3PC and at a pH of 2- 3 to effect coupling reaction. The mixture was then
subjected to salting-out with 200 g of sodium chloride. The pre- cipitating
monozao compound was recovered by filtration, washed with 500 ml of 10%
sodium chloride aqueous 20   solution and dried to obtain 28.2 g of a
monoazo compound having the following formula: OCR3 0_ _\[`2 



EO3S    -28- (3) Preparation of the second diazo liquid: The monoazo
compound (15.4 g) obtained in step (2) was added to 300 ml of 5%
hydrochloric acid and the mixture was stirred for 5 hours to form a uniform
slurry, which 5 was cooled to 30C by addition of ice (250 g). An aqueous
solution of sodium nitrite (3.8 g) in water (38 ml) was added to the cooled
slurry. The mixture was stirred for 10 hours at 30C to effect
diazotization, and the residual sodium nitrite was removed by addition of
sulfamic acid 10 (1 g) so as to obtain the second diazo liquid. (4) Second
coupling: To 230 ml of water, 11.2 g of 1-amino-naphthalene- 7-sulfonic
acid was added. Ice (400 g), the second diazo liquid obtained in step (2)
and 10 ml of 25% sodium 15 hydroxide aqueous solution were added to the
solution, and the mixture was subjected to coupling reaction at a pH of 2
3 and at a temperature fo 2 - 50C.  The mixture was stirred for 5 hours at
the same temperature and pH. Thereafter, the mixture was subjected to
salting-out by 20  addition of sodium chloride (100 g).  The precipitating
compound was recovered by filtration, washed with 300 ml of 10% sodium
chloride aqueous solution and dried to 



obtain 23.8 g of a disazo compound having the following formula:    -29-
~IN     /  = 0-~~c EO3S                       0> 0 (5)  Preparation of the
third diazo liquid: The disazo compound (13.5 g) obtained in step (4) was
added to 300 ml of 3% hydrochloric acid and 100 ml of 5  acetic acid.  The
mixture was stirred for 3 hours to form a uniform slurry, which was cooled
to 30C by addition of ice (300 g). An aqueous solution of sodium nitrite
(1.8 g) in water (20 ml) was added to the cooled slurry. The mixture was
then stirred for 24 hours at 3VC to effect 10 diazotization, and the
residual sodium nitrate was removed by addition of sulfamic acid (0.5 g) so
as to obtain the third diazo liquid. (6) Third coupling: Eight grams of
1-hydroxy-7-amino-naphthalene-3,6- 15   disulfonic acid was added to 320 ml
of water.  To the solution, 600 g of ice, the third diazo liquid obtained
in step (5) and 45 ml of 25% sodium hydroxide aqueous solution were added
and the mixture was subjected to coupling reaction at a.pH of 8 - 10 and at
a temperature 



20   of 2 - 50C.  The mixture was stirred for 5 hours at the same
temperature and pH, followed by salting-out with    sodium chloride (250 g)
. The precip-catatin  ccmpCMu d was recovered by filtration and washed with
40() ml of 20'a sodium chloride aqueous solution to obtain 85 g of a wet
cake. The cake was desalted and dried to obtain 5 18.3 g of the end
compound (No. 2-1 in Table 2) in a yield of 76.3%.  Elemental analysis of
this compound gave the following result: C      H       N Calculated (%)
41.3    2.2   10.2 Found (%)               41.4    2.1   10.0 SYNTHESIS
EXAMPLE 5 (Synthesis of Dye No. 2-7 in Table 2) (1) Preparation of the
first diazo liquid: 10         The first diazo liquid was prepared as in
Step (1) in Synthesis Example 4 except that 30.2 g of 2-amino-
naphthalene-4,8-disulfonic acid was used instead of metanilic acid. (2)
First coupling: 15         Step (2) in Synthesis Example 4 was repeated
except that 18.0 g of 2-methoxy-5-acetylamino-aniline was used instead of
orthoanisidine. As a result, 42.4 g of a monoazo compound having the
following formula: 



-    C so, was obtained. (3) Preparation of the second diazo liquid: The
second diazo liquid was prepared as in Synthesis 5   Example 4 except that
24.7 g of the monoazo compound obtained in Step (2) was used as the
starting arterial. (4) Second coupling: Step (4) in Synthesis Example 4 was
repeated except that 5.4 g of orthotoluidine was used instead of 1- 10
amino-naphthalene-7-sulfonic acid.  As a result, 23.2 g of a diazo compound
having the following formula: OCE3      CE  was obtained. (5) Preparation
of the third diazo liquid: 15           The third diazo liquid was prepared
as in step (4) in Synthesis Example 4 except that 15.3 g of the disazo
compound obtained in Step (4) was used. (6) Third coupling: The procedures
of step (6) in Synthesis Example 4    -32- 



were repeated except that 9.9 g of 1-hydroxy-7-(3'-
sulfophenyl)aminonaphthalene-3-sulfonilc acid was used instead of
1-hydroxy-7-amino-naphthalene-3,6-sulfonic acid. As a result, 19.6 g of the
end compound (Dye 5 No. 2-7 in Table 2) was obtained in a yield of 71.1%.
Elemental analysis of this compound gave the following result: C       H
N Calculated (%)       44.7      2.7    10.2 Found (%)            44.5
2.7    10.3 SYNTHESIS EXAMPLE 6 Dye compounds were prepared as in Synthesis
Examples 10 4 and 5 and their structural formulas and maximum absorp- tion
wavelengths are listed in Table 2.    -33- Table 1 Max imum absorp t ion
wavelength Dye No.                  Structural formula
(in H0) (nm) NaO S              OCH3  HO 1- l         ( 5      N=NX   ON=N
)                ,          SNK NH , OCH3 ONONa 



SO03N& Sa. NH OCH3  HO             7 - 3     WN=~N+N =N                g N
N   - NH2             1-3
2  NH2 oCH                      S03 Na SO3Na              SO 3Na  SO 3Na
Li.03S            OCH3  HO  1-4                   N=N-
No56 CHS     SOLi             SOULi SO3Li    -34- Maximum absorption
wavelength Dye No.           Structural formula             (in H 20 (nm 2
CH3  HO 1-15    -                 NN_=N U=>    NP.2                562 .
~~S03XC SO3K                              S03K NkPz OCH3   O  N= N     N2
1-17,   m/C3 S N=N    N=N                                  570 



M'. SS3.i[ NN- K, iE:)C: SO), SO3M'M*N(C3)    -35- Maximum absorption
wavelength Dye No.                 Structural formula
(in H2O) (no) NHz NaO3 S            .OCH3  HO        L      N 1-19
00                                   SO3Na H3C0CHx~b v        OCH3
SO-3Na Tab le 2 Maximum absorption wavelength Dye No.
Structural formula                      (in H20) (nm) OCH3             HO 2
- 1           SO3Na           =SO3Na    SO3Na SO3Na OCH3             HO 2-2
=N    N              N=N SO3Xa.              CH3      SO3Na          SO3Na,



.I:ax ium absorntion wave l eng  ; Dve No.                     Struczural
formula                           (in HO; (nmn) OCH32 2~ ~ -}X -3 S23?Na
CH3       so5 S03Na OCH3 2-4           LiO3iS        U=N.?j           NN=
NH2 CH3  3031 S03Li 0 CH 3   EO 2- 5          IrcOH          1.
O 0 4N=7~ ~E OCH3  0H~~~~~~~  HO0  2-7   %*r6~~~~~~~~~~~r  ~~            ~
~          -~C-7 S03 3 803                          S 0 CH3      OCH3 H
803Li OCR3       S03LI N6a03 S              OCE3      CR3    HO 2-7
XU=N+W~~N  =N-4N N-1: IA 



d) -.    NHCOClq3             So 3 ta          S03Na sosmU
OCR3  HO 2-8                      N-N   N=N   N=2 OCH3     SO3W
SO3M' So3Wm                    M: NH4    M ax imumn aosorpti on wavelength
Dve No.                   Structural formula                         (in
H-0) (nmi SO3Nza              ocEI    3 2-9           $N=Utt I
=I>tl Nr:CH3                        .6 0 2 OC'.!3              CH3
SO3sNa SO3Na S03M'    OCH3              EO 2-10                N NJN   N
N =N                           5 o'> i C(3      -s AOm'
i ml: u01'  C4(c2g4oH)3 OCH-3            HO 2-11           $-fN
N=N-N NX>6 CooNa     CH3                 8030a        SO3Na 803Na HO 2-12
Br@ =N N           = N=N    N=COH  SO3                         



VJ ~NECOC2F-5 S03W1 SO3M"                  M  : Nm (C'3 )3 OC2HS
- N  N ):O~~ NH2 2-13               -NsN- N=NN=NXj    O6 a
o 0 SO1Na                          SOCz s  S03Na SO2Na OCHS  FIO 2-14
~~~~J~~~N=N -      N=N  ~N=  2-14  w              OCHS3    S03Na
SO2Na SO3Na SO3 Na    Maximum absorrt-_. wavelength Dye No.
Structural formula                        (in H ,) (nmr) NaO3S
OC=3      OCF.3  HO 2-15                                  if0"'I     N 0- N
6 Oa H3 COCHII                                        SO3Na SO3Ma.
OC'3    SO3'Na SO3K            HO 2-16                   N
, ==3N        ,         s :  5 SO~~~~O3 



803 & 503 K SO3Na                    OCH3  HO 2-17~~~~I- 2-17
NN=N    N=N   N = N :t rCD '4F-49                    60 s 803Na
CH3      SO3Na SO3Na. OCEI            HO 2-18
NH2N=N    N.N--r2 SO3Na           S .  7 0 27    SO3Na SO3Na.
SO3Na HO N=N  N-N       N            NH 2-19           P SO3Li    C83 S03Li
SO3Li SO3Na     C20S      OCH3  HO 2-20            N=N&-(6-N =N-PN-$
N                          6 O s OCHr3    I03Na    -.39- E:camole 1
Ion-exchanged water (hereinafter, is referred simply to as water)   71 wt.
parts 



Diethylene glycol                   25 5             Dye No. 1-1
4 Total        100 wt. parts The foregoina components were suzZicient1v
mi:cea in.avessel to dissolve the solid comoonents and after filter- ing
the mixture with a Teflon (Trade Mark) filter having micro 10    pores.,of
1 micron of pore size under pressure, the' filtrate was subjected to a
deaassing treatment usinc a vacuum pumn to provide a recording liquid. The
recordina licuid thus obtained was subjected to followinc tests T to T_
using a recordina device havina on-demand tvpe ink- 15   jet recording
heads for discharginc droplets or a recor-inc licuid by a piezo elecric
oscillator (the discharging orifice diameter of 50 microns, the piezo
electric oscillator drivina voltage of 60 volts, and the frequency of 4
KHz). The results were all satisfactory. In addition, 20   when the same
procedure as mentioned above was followed using 0ye No.. 2-1    inf place
of Dye No.1-1 good results were obtained in all the tests; Test T1:  Long
storaae stabilitv of recording licuid: 25              When the recordina
liauid was stored for  6    mIc Ir s a_ -30oC and 60CC in a closed = 'gs _
Ct..   -, t*-e de-os iicn o: i.nsoluble matters was not cbsereed and the 



proert.ies and color tone of t:he licuid were unchanced. Test T2:
Dischar--n. sta  ll',: 2 5-            When recording was performed by
continuously ejecting the recording licuid for 24 hours. in an at=oshnere
of room temmerature, 5C and 40C, high-cuality- recorcing could be stbly per
ormea throuahout the test pericd under each condition. 10             Test
T3:  Discharging response: When the intermittent aischaraing of the recorc-
ing licuid at two-second interval and the dcschar--ns ae-__ allowing to
stand the recording licuid for 2 months were tested, no orifice too
cloag-ng ocaur=ed anc stable anc 15   uniform recording was per~ormec in
each case. Tes. T    Quality of recorded images: The recorded images had
high aensit-; and were clear.  The density reduction percentage of the
recorded images after exposing the images to a room lamp for 3 20   months
was less than 1%.  Also, when the recorded images were immersed in water
for one minute, blotting o- the images was very little. Test T
Fixabilitv for various kinds of recording media: 25             Recorded
images formed on eac: c- t:.e recording    



pacers shown in the following table were rub-ed with a fincer after. 15
seconds since recordina and the shift and blotting of the rubbed parts of
the images were inspected. In each case, neither shift- nor blottina of the
imaaes 5   was observed, which showed the excellent fixabilitv of the
recording liquid.                   . Tradename or paper             Paver
arade        Maker Ginwa             High quality    Sanyo Kokusaku 10
paper            Pulp Co., Ltd. Seven Star
Rokuets-a Seishi K.K. Haku Botan        Medium oualitv  Honshu Seishi K.K.
15            -Toyo Filter       Non-sized paper Toyo Roshi K.K. Paper No.
4 Examole 2 Water                          62 wt. parts
N-methyl-2-pyrrolidone         15i 20             Diethyl'ene glycol
19 Dye No. 1-3                     4 Total 100 wt. parts A recording liauid
having the above components was prepared by the same manner as in Example 1
and 25 subjected to Test T1 to T5 as in Example 1 using a recording   



42- device having an on-demand type multinle head (the discharging orifice
diameter of 35 microns, the heating resistor resistance of 150a, the
drivina voltaae of 30 volts, and freauency of 2 KHz) for recordinc by
apmlying S   thermal energy to a recording liouid in the recording head to
generate droplets of the rec  ic  liquid.  The results are excellent in all
the tests. The same pro- cedure of this example was followed usina Dve No.
2-5 in place of by No.1-3 and excellent results were obtained 10   in all
the tests. Examnle 3 Water                            45 wt. parts Ethylene
glycol                  20 1,3-Dimethvl-2-imidazolidinone 30 15
-Dye No. 2-7                       5 Total   100 wt. part A recording
liquid having the above composition was prepared by the same manner as in
Example 1 and subjected to Tests T1to T5 as in Examnle 2. 20   were
excellent in all the tests.    -43- Exan  le 4 



Water                            60 wt. parts Diethvlene alvcol
36   II Dye No. 2-10                     4 5
Total   100 wt. parts A recording liauid havina the above- components was
prepared by the same manner as in Exa-ample 1 and subjected to Test T1 to
T_ as in Examnl e 2. The results were good in all the tests. 10 Examnle 5
Water                            66 wt. parts Diethylvene clv col mono- 15
methv3 ether                      30 Dyne No. 2-11                    A
Total   100 wt. parts A recording liquid having the above components was
prepared by the same manner as in Example 1 and 20  subjected to Tests T
to T  as in Example 2. The results were gooina 1  5 were good in all the
tests.    41t Examc2.e 6 to 13 RecordIng licuids having the ccmnonent-s
shown in Table 3 below as Examnles 6 to 13 were prepared by 



the same manner as in Example 1.  Each of the recording 5   licauids was
filled in a felt pen anc after writina on a medium quality paper (Haku
Botan, t-de hame, made bv Honshu Seishi K. K.) using each recording liquid,
t'he water resistance of the written imaaes was tested. Furthermore, the
writing property of each recording liquid 10   after allowing to stand the
felt pen for 24 hours without the can was tested. The recording liquids in
the examples were excellent in water resistance and writin property after
allowing to stand.    -45- Table 3 Example No.       Recording liquid
compounent   Wt.part 6            Water                              71
Diethylene glycol                  25 Dye No. 2-3                         4
Total                             100 7           Water
45 Ethylene glycol           -        20 N-methyl-2-pyrrolidone
30 Dye No. 2-13                    _ Total                             100
8            Water                              60 



Ethylene glycol monomethyl ether35 Dye No.1-15 or 2-15                 5
Total                             100 9            Water
76 Diethylene glycol                  20 Dye No. 2-18
4 Total                             100 10         Water
60 N-methyl-2-pyrrolidone             15 Ethylene glycol dimethyl ether  20
Dye No.1-4 or 2-20                  5 Total                             100
-46- 11l        Water                               71 Diethylene glycol
25 Dye No. 2-2                        4 Total
100 12         Water                               60 Ethylene glycol
monomethyl ether35 Dye No.1-17 or 2-4                  5 Total
100 13         Water                               60
N-methyl-2-pyrrolidone             15 Ethylene glycol dimethyl ether  20 



Dye No.1-19 or 2-16                 5 Total                             100
The procedures of Example 6 were repeated except that dye compound No. 2-3
was replaced by No. 2-6, 2-8, 2-9 or 2-17. In addition, the procedures of
Example 2 were repeated except that dye compound No. 2-5 was replaced 10
by No. 2-10, 2-12, 2-14 or 2-19.  The recording liquids    CLAIMS: 1. A
naphthalene trisazo compound represented by the general formula (II): 5
EQ~~~~~~~E A-U=N-B. N=N-C-K=N . ~~(II) *     /  ~~~~t3M)M S03M wherein X
represents a hydrogen atom, a lower alkyl 10     group, a phenyl group or a
phenyl group substituted by -So3M;    m  represents  zero  or 1;  M
represents an alkali metal atom, ammonium or H.Am (wherein Am represents
an  amine);  A represents an unsubstituted or substituted benzene or
naphthalene ring; B and C 15     each  represents  an  unsubstituted   or
substituted 1,4-phenylene or 1,4-naphthylene group provided that B and C do
not represent a naphthylene group at the same time; and provided that the
substituents for each of A, 



B and C are selected from the group consisting of -SO3M, 20     lower
alkyl, lower alkoxy, lower alkyl carbonylamino, -cOOM, and halogen.    C
N_ 49_ - 2. A naphthalene trisazo compound as claimed in claim 1, wherein A
in the general formula (II) represents a -So M      substituted   phenyl
group  or  a  -SO 3M substituted phenyl group which is further substituted
5      by  a lower alkyl group or a lower alkoxy group;  B is a
1,4-phenylene group substituted  by  a  lower  alkyl group or a lower
alkoxy group; C represents a -S03 M substituted 1,4-naphthylene group ora
1,4-phenylene group substituted by a lower alkyl group or a  lower  alkoxy
10     group;   and  X represents a hydrogen atom or a -SCOM substituted
phenyl group. 3.   A  naphthalene  trisazo  compound  as  claimed in claim
1 or 2, wherein M represents Na or Li. 15 4. A naphthalene trisazo compound
as claimed in claim 3,, wherein A in the general formula (II) is an -SO3M
substituted phenyl group; B is a 1,4-phenylene group substituted  by  a
lower alkoxy group;  C is an -SO3M 20      substituted 1,4-naphthylene
group; X represents a hydrogen atom or an -SO3M substituted phenyl group;
and M is 



Na.    - 50 - 5. A naphthalene trisazo compound represented by the
following structural formula: acc-w             HO       -. HO   NH
>N-N4$N=.rg= @-N                 NH2 SG3Na                 X        Q03Na
. SO3Na 6.   A naphthalene trisazo compound represented by the following
structural formula: OCH 3        ~~HO 10            N U        -uEmN SO3Na
CMI       SOsoa aSlla 7.    A recording liquid when used in ink jet
printing comprising a recording agent as a recording-image forming 15
component and a mixture of water and a water-soluble organic solvent for
dissolving or dispersing said recor- ding agent, wherein said recording
agent comprises at least one naphthalene trisazo compound selected from the
group consisting of compounds represented by the general 20     formula (I)
or (II): EO                        -, 



^-y~~g-B-y=N   < g  yX  yEX         ~(I) so 0       sQ3X)m   sOZzi HO A
N~B-U    -B  -C  T=N -I.(II) SQ7I    I**IUUlll 'll.'u l ~     -51- wherein
X represents a hydrogen atom, a lower alkyl group, a phenyl group or a
phenyl group substituted by -So3M;  m represents  zero  or  1;   M
represents  an alkali metal atom, ammonium or H.Am (wherein Am 5
represents an amine);  and wherein in formula  (I),  A is a -SO3M
substituted naphthyl group, and B is phenylene substituted by at least one
substituent selected from the group consisting of lower alkyl and lower
alkoxy, and in formula (II), A represents an unsubstituted 10     or
substituted benzene or naphthalene ring;  B  and  C each   represents   an
unsubstituted  or  substituted 1,4-phenylene or 1, 4-naphthylene group
provided that B and C do not represent a naphthylene group at the. sane
time; and provided that the substituents for each of A, B and C-are 15
selected from the group consisting of -SO M, lower alkyl, lower 3 a~koxy,
lower alkyl carbonylamino, -COOM, and halogen. 8.   A recording liquid as
claimed in claim 7, wherein 



20     said recording agent is a naphthalene trisazo compound represented
by the general formula (I): H O             H~Z A -  aL -B-
U=U   0   &Ez    (I) 0~~~~S4 SOIPM    *  1||1zll111t1 l l 11  -52- wherein
A is a -SO3M substituted naphthyl group and B is 1,4-phenylene substituted
by at least one lower alkyl or lower alkoxy group; m represents zero or 1;
and M represents an alkali metal atom, ammonium or H.Am 5      (wherein Am
represents an amine). 9.   A recording liquid as claimed in claim 7,
wherein said recording agent is a naphthalene trisazo compound represented
by the general formula (II): 10                              EC S030
AK~~g-B-g~~g-C-K=S ~(II) wherein X represents a hydrogen atom, a lower
alkyl 15     group, a phenyl group or a phenyl group substituted by -So3;
m  represents  zero  or  1;  M represents an alkali metal atom, ammonium or
H.Am (wherein Am represents an amine); A represents an unsubstituted 



or substituted benzene or naphthalene ring; B and C 20     each  represents
an  unsubstituted   or   substituted 1,4-phenylene or 1,4-naphthylene group
provided that B and C do not represent a naphthylene group at the same
time; and provided that the substituents for each of A, B and C are    C
L    M    S * -53- selected from the group  consisting  of  -SO3M,  lower
alkyl,   lower  alkoxy,   lower  alkyl  carbonylamino, -COOM, and halogen.
5      10.   A  recording  liquid  as  claimed  in  claim 7, wherein A in
the general formula (II) represents a -SO3M substituted phenyl group or a
-SO3M  substituted phenyl  group  which  is  further  substituted  by   a
substituent selected from the group  consisting  of  a 10     lower  alkyl
group  and a lower alkoxy group;  B is a 1,4-phenylene  group  substituted
by  a   substituent selected from the group consisting of a lower alkyl
group and a lower alkoxy group;  C represents a  -So3M substituted
1,4-n-aphthylene group or a 1,4-phenylene group 15     substituted by a
substituent selected from  the  group consisting  of  a lower alkyl group
and a lower alkoxy group; and X represents a hydrogen atom or a -SOQ3 



substituted phenyl group. 20     11.   A recording liquid as claimed in any
of claims 7 to 10, wherein M in the general formulae (I) and (II)
represents Na or Li.    I  1ll1! 111,l 111  11l!11  !1 -54- 12.  A
recording liquid as claimed in claim 7, wherein said recording agent is
selected from the group consisting of the compounds having the following
structural formulae: 5 10raQs              0      HO OOaCH3    SOXa
So3Na 10                 OCi* 15       >  b=N             0 S O3:Ia
0      80 3\     SO.Na . SO..Na 20    13.   A recording liquid as claimed
in any of claims 7 to 12, wherein the content of said compound is 0.1 to
a 20% by weight to the total  weight  of  the  recording 



liquid. 14.   A recording liquid as claimed in any of claims 7 5      to
13,  wherein  the  content  of  the  water-soluble organic solvent is 5 to
89.9% by weight of the total weight of the recording liquid. 15- A
recording liquid as claimed inmany of claims 7 10    to-14, wherein the
content of water is 10 to 90% by weight of the total weight of the
recording liquid. 15    16.   A recording liquid as claimed in any of
claims  7 to  15, wherein the recording liquid further contains at least
one of a viscosity controlling agent, a surface  active  agent,  a surface
tension controlling agent, a pH controlling agent, an fungicide agent, and
20     a specific resistance controlling agent. 17.   Any one of dyes 1-1,
1-3, 1-4, 1-15, 1-17, 1-19 and 2-1 to 2-20 as described herein.    * c    L
M    S  -56-. 18.    A recording liquid according to claim 7, as described
herein with reference to any one of the Examples. 19.    A recording liquid
comprising a recording agent as a recording-image forming component and a
mixture of water and a water-soluble organic solvent for 



dissolving or dispersing said recording agent, wherein said recording agent
comprises at least one naphthalene trisazo compound represented by the
general formula: EO             }R z ca3$~~~ 03;L IZ wherein: M represents
an alkali metal atom, ammonium or H.Am (wherein Am represents an amine); A
is a -SO M substituted naphthyl group; and 3 B is phenylene substituted by
at least one substituent selected from the group consisting of lower alkyl
and lower alkoxy.    




