~~~~~~~~ 2179MB9 TRI SAZO COVPOUND
AND RECCRDING LI QUI D CONTAI NI NG THE SAME FI ELD OF THE | NVENTI ON The present
invention relates to novel water- soluble trisazo conpound%aabz
used eithér as blue to black dyes or as blue to green dyes. KeS e 5
invention also relates to recording liquifls containing such water-soluble
trisazo conpounds. More specifically, the present invention relates to
novel naphthal ene trisazo dyes suitable for use in recording |Iiquids, novel
record- ing liquids containing said dyes, particularly ones which 10 are

sui tabl e for j di n e f db
ejecting re ﬁ@l@a{ﬁ%@q@r 6‘&‘% jﬁﬁﬁﬁ‘{ﬁ ﬁ(ﬂﬂi ‘fﬁsﬂﬂ‘g}ﬁ : Y
orifices) on the recording head, and a recordlng met hod enploylng such
recording liquids. 15 IELD OF THE OF THE | NVENTI ON For
recordi ng on recording nmedi a sucgiéngape+§T—éﬁi§E§i£§gw|t|ng i nstrunents
(e.g., afountain peryd faldeReMn Al Jon LIET & DBVE, N D] {0, Pegn Used

i nks, mhlch are sol ut'i bh various dyes ved in organi c 20

sol vents. | oAl knawy, Aat dJ?rxg?ozﬁ%HsC%HP&'é‘%nl 58 ﬁ@f@ré’if‘ﬂe?yééem

wherein recor Ing 1's performed by ect- ing a recording Trquird 1n
recordi ng heads ff¥ afgthlack dyes or as blue to green dyes. The present

E.U

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 .

-2- discharging orifices by vibration of piezo oscillators, the ,

el ectrostatic attracti on caused by the application of a high voltage, etc., |
recording |iquids obtained by dissolving various dyes in water or organic
solvents are 5 used. Howeverfor the ink-iet recording liquid, nmore ré%trict
performance characteristics are request€d than for a general witing ink
for witing instrunments such as a fountain pen, a felt pen, etc. In such a
recordi ng systemrecording is performed 10 by ejecting droplets of a
recording liquid (a record- ing ink) onto a recording nedia, such a
recording |iquditsisafgimpnenifitygscbppesbdadfioa oécpidiziog oxgenitl {omhe or a
pignent) and a liquid nmedium (water, an organic solvent or a mxture of
them) for dissoheisbeotrastpeiei agtraetisnr eeusdidnyyagdst appd idgrion
necessary, various additives are added to the recording liquid. Preferred
condi tions reqf rediigh YAlGagendebE . s eEBEATAGNERI duiqal%rse oks Figlab iy (1)
The recording |iquid possesses liquid pro- 20 perties (viscosity, surface
tension, elect®igsebniRBtYITiQUSecl¥es At WALRE PReodBd&H& §idly rididions

(a driving volta nd a driying frequency of a pi.ezo electrjc el enent, the
form and et or§ S0 o O Y Fhebor P RBE GHARGY EE 6F CORAARged iodid ) moxs

(2) The recording | i qui d_gan be stoaed for a .
restrict perrormance 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 tine and does not cause clogging or orifices at use. (3)
The recording liquid is quickly fixed onto recordi ng nedia such as papers,
films, etc., the out- $ Ilines of the resulting ink dots are snooth, and
blotting of the dotted ink is mnimzed. (4) The recorded i mage of the
recording liquid has a clear color tone and a high density. (5) The
recorded i mage of the recording liquid 18-is excellent in water resistance
and light resistance. (6) The recording Iiquid does not attack or erode
surrounding nmaterials (the container for the recording |iquid, connecting
tubes for discharging orifices, sealants, etc.). 15 .(7) The
recordi ng |iqui Hohgspeoiodpbeasime snel doetonoci tyusentlappahbpl oty, etc. As
this kind of recording Iiquid, there are known sol utions or dispersions of
various dyes oropifjheessatnuagueous or nonaqueous sol vents as discl osed,
for exanple, 20 in Jaspanese Patent Publication Nos. 8361/1975, 40484/
1976, 13126/ 1977 and 183127/ Tkg7reannd bnexhimnéd PabhpspkdyJhpandsenpat ent
Application No. 95008/ 1975. However, none of these prior art recording
liquids are conpeefefiyng media such as papers, films, etc., the out-

5 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.
R, (5) The recorded image of the recording liquid
10 1s 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.



satisfactory since they do not possess all of the features 25 (1).to (7)
required for ideal recording |iquids. 4- Recording liquids are basically
conposed of dves and solvents therefor, and their perfornmance depends

| argely upon the inherent properties qf_ the dyes. There- fore, chooSing
dyes that provide recording liquids with 5 the desired features (1) to (7)
Is a very inportant factor in the art concerned. Trisazo conpounds known as
bl ack dyes have the following formulae: HO EE a~~~r. >~E =.- NE

1 Sora. SO. aNa 1Qec8§dk %m%lgu18ﬁuarq ak1c91ﬁ§CEoﬁk%% 38 £Q.2Q Ha C.

Direct Bl ack-9 Conmpoun e and“greeén t e follomnng

formul ae, re§H§C§6Y65Mt51§herefor, andZthz¥% %e%tornan ce deplnidgdect 1 010
C.1. Drect Blue-7

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:

- EO0 NE, A
@—H=}m @@/—N=H-@NE: (1)

10 C.I. Direct Black-38
: N:;
=a{Q)s- 8 KIE Cas
SO,Na

C.I. Direct Black-9

Compounds known as blue and green dyes have the _

following formulae, respectively:

4

15 u=u@-_u=u 3=3-2370 BG)

S0,da

C.I. Direct Blue-78



~5- SON. . Ct OC. a. EO NECO C Z N=N, -

(4) SO spa. C.I. Direct Geen-33 These dyes, however, are unsatisfactory
for use in recording liquids and further |nprovenents are 5 desirabl e
with respéct to solubility, light resistance, stability in extended
storage, and stability during dis- charging. SUMVARY OF THE | NVENTI ON One
obj ect, therefore, of the present inventgon 10 is to provide novel
trisazo conpounds which can be used either as blue to black dyes or as bl ue
to green dyes. Another object of the present invention is to provide novel
recording liquids which contain said conpounds as dyes and which satisfy

all of the requirenents (1) to (7) 15 listed above The novel dyes of the
present invention ar aphthalgge trlsazoocanpo Lh.are represented
bythefo||ow.ngforsﬁ%}q (||) Jif‘rét
(11) @— O N— O (4)
. cH, Q S0.Na S0:Na

SQ,Na

C.I. Direct Green-33

These dyes, however, are unsatisfactory for use
in recording liquids and further improvements are
e 5 desirable with respect to solubility, ligﬁt 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 es 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):



so 3M Ol wherein X represents a hydrogen atom a |lower alkyl *
group, a phenyl group or a phenyl group substituted by -So3M mrepresents .
zero or 1; Mrepresents an alkali netal atom anmonium or H Am (wheregin Am
represents an 5 amne); A regresents an unsubstituted or substituted
benzene or naphthal ene 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 tine; and 10 provi ded
that the substituents for each of A B=@nd C are selected fromthe group
consisting of -SGBM |ower alkyl, |ower &lKk L2 r al kyl carbonyl am no,
-COOM and hal ogém Y& oidithg CIndad (?: @imétﬁl)\et he inveptjon 15

when wused inink jet.- printing conpri s 8i)ng agent as a
recordi ng-i mage forning conponent ands@.wi xture of Witer and a

wat er - sol ubl € organi c solvent for dissofving or di spersing said recording
agent, wherein said recording agent conprises at |east one 20

napht hal ene tri sezerempdurepsesentedafhvdroghe agooyp a lober cdisilsting

of conpounds represented by the general fornula (1) or (I1):
group, a phenyl group or a phenyl group substituted by

-S0,M; m represents zeroc or 1l; M represents an alkali

3
metal atom, ammonium or H.Am_(whereip Am represents an
5 amine); A represents an unsubstituted_or substituted
benzene or naphthalene riﬁg; B and C each represents \.;;
an unsubstituted or substituted 1,4-phenylene or
1,4~-naphthylene group pfdvided'thét B and C do not
represent a naphthylene group at the éame time; and
10 provided that the substituents for each of A, B and C

are selected from the group consisting of -S03M, lower

alkyl, lower alkoxy, lower alkyl carbonylamino, -COOM,
and halogen.
A recording liquid according to the invention
15 when used in ink jet printing cdmprises a8 recording
agent as a recording-image forming component and a '
mixture of water and a water-soluble organic solveﬁt
for dissolving or dispersing said redording agent,
wherein said recording agent comprises at least one

20 naphthal ene trisazo compound selected from the group



A- N=N E - i NE-. (1) 5S03Mm S C EG
A-NN=- .B-N=N-C - | (DI (TI) 10~~~~~~ SQut wherein
X represents a hydrogen atom a |ower alkyl group, a phenyl group or a
phenyl group substituted by -So3M mrepresents zero or 1; Mrepresents an

al kali 15 metal atom ammoniumor H Am (wherein Amrepresents an
amne); and whereinin formula (1), Ais a -SO8M substituted naphthyl
group, and B is phenyl ene substifaited by at | east one substituent

selected fromthe group consisting of |ower alkyl and | ower al koxy, 20

and in fornmula (I1), A represents an unsubstituted or substituted benzene
or naphthalene ring; B and C each represents an unsubsti tuted or
substituted 1,4-pbenyieningr 4f4-cappohyfienergpoageptedi doy thet gBnga@1C do
not represent a naphthylene group at the sane -7- time; and provided
that the substi tué@l’t‘@ﬂ@r(%hcﬁro&%\?‘ B and C are selected fromthe group
consi sting of -SG8M | oner al kyl, EQ | oner al kokg; |ower 3l kyl

A-—H=N—E—H=N)\C)/H/§,<N=N >5\TNHE . (1)

E0;M

i - - o ! | (TI)
10 _ _ )\O/'_\Q/\{SOZ-‘;{)E

wherein X represents a hydrogen atom, a 1lower alkyl
group, a phenyl group or a phenyl group substituted by

-SO.,M; m vrepresents zeroc or 1; M represents an alkali

3

15 metal atom, ammonium or H.Am (wherein Am represents

an amine); and wherein in formula (I), A is a —803M

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



car bonyl am no, -COOM and hal ogen. BRI EF DESCRI PTI ON OF THE DRAW NGS Fi gs.

1 and 2 are schematic views showi ng ink- jet
enl arged secti onal
flow ng ,assgew, iv of
lin e A-B of the head shown by Fig. 3A; and Fig. 4 is a perspective view of
a nulti-head which is an array of such heads as shown in Figs.

recorders; Fig. 3Ais an
recordor taken al on
vi ew t aken al

view. of a head of an ink-jet
ink; Fig. 3B is & €ross sectional

<

t he
ng

3A and 3B.

DESCRI PTI ON G HE RREFERRERSVRIE BMd Jhes€ophonpdssbeDr eaeRt eg by the

for.

ia (1)

nfc blue or -black dyes. The term "I ower"

of 1 to 4 carhon &t il Marepresissdtsed heroanehasgdetpnednbeseingbete.

Exanpl es.

Preferabl e dyé&dgf

of Aminclude a substituted or

unsubstituted al kyl am ne.

. théddwamulad K9, are ke vibkekw. A Lewar- Sedkyl

substituted naphthyl group, B is a phenyl ene group substituted by a | ower
al kyl or | oweyarlde)an@ir@Ip,-ddoms, landrhdegand mis zero or i. -8- The
conpounds represented by the formula (I1) are
BRIEF DESCRIPTION OF THE DRAWINGS
Figs. 1 and 2 are schematiclviews showing ink-
jet recorders:
Fig. 3A is an enlarged sectional view of a head of
an ink-jet recorder taken along the flowing DEssageway
of iﬁk:
Fig. 3B is a cross sectional view taksn zlong line
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 rigs. 3A and
3B.
DESCRIPTION OF THE PREFERRED EMBODIMENT

The compounds renresented by the formula (1) are

blue or.5lack dyes. The

i 11
term "lower" means the bresence of 1 to 4 carbon atoms.

M represents the same as defined hereinabove. Examples-

of Am include a substituted or unsubstituted alkvlamine.
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 zecro or i.

nmeans the presence



blue to green dyes. The term"lower" neans the presence of 1 to 4 carbon
atons. .M represents the sane as defined herei nabove. Exanples of Amincl ude
5° a substituted or unsubstituted al kyl am ne. Preferable dyes of the
formula\{g1) are those wherein A is a phenyl group which is substituted

by- SOG3 and which may be further substituted by a |l ower alkyl group or a

| ower al koxy group, Bis a 1, 4-phenyl ene group 10 substituted by a

| ower al kyl or | ower al koxy group, Cis a -SOM substituted 1, 4- napht hyl ene
group or a 1,4-phenylene group which is substituted by a | ower al kyl or

al koxy group, Xis H mis 1, and Mis~ or Li. The conpounds of the
present invention may be .5 prepared by the follow ng procedures in
accordance with known net hods such as, for exanple, the one described in
Yut aka Hosoda, Shin Senryo Kagaku (New Dyestuff Chem stry), page 397, line
27 to page 398, line 19, published by G hodo Co., Decenmber 21, 1973: 20

An am ne of the formula (I111): A - NH2 crer) - wherein Ais the
same as defined aboVed ¢empibends|representeddPunthet FPFBUOR ARY ) oPREr
appropriate conpound in a mneral acid such as hydrochloric acid or

sul furic acid, bine thesresnl 4yeg- di B2ot 988 ahPKETi s coupl ed

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.

K\v; Preferable dyes of the formula (II) are those
wherein A is a phenyl group which is substituted by-SOSM
and which may be further subétituted by a iower alkyl
group or a lower alkoxy gfoup, B is a l1,4-phenylene group

10 - substiiuted by a lower alkyl or lower alkoxy greup, 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 Dvestuff

Chemistry), page 397, line 27 to page 398, line 19,
published by Gihodo Co., December 21, 1973:

20 An amine of the formula (I111):

A - NH (I11)

2



5 with an amine of the formula (I1V): H- B - NH2 (1'V) (wherefn B,
I's the sane as defined above) to forma nono- azo conpound of the fonrula
(M: A- N=N- B- NH (V) (wherein A and B are the sane as degbned
above). If a conmpound of the fornula (d.) is desired, the 10 nonozao -*
compound fornmed above is diazotized with sodiumnitrite or any ot her
appropriate conpound in a mneral acid such as hydrochloric acid or

sul furic acid, and the resulting diazotized conpound is coupled with a

ht hol dr. ented by f I M) 15, . .
ToPr T (COMRHES TP RS T i A7 e AT VSl derfharonsssd) to
f di : f_ the. I VLY . SO~ -10-
(3/[12} 2i nI {SA?Z _,1 n%%gﬂgrl]ng_rnen{}ﬁleg?g;% %'9( q‘le#f}_l}%léga%aé%/\&/‘geg%aTﬁe%%?gPﬁeégdi sazo
compound is di gzgldZAd M £ S WY S {4 dén PEr DY O1ieS r 2DRT PREG BT ©
conpound in a
acid, and the resulting diazotized amine is coupled

s with an amine of the formula (IV):

H-B - NHz- ' (IV)

(wherein B is the same as defined above) to form a mono-

azo compound of the fomrula (V):
A-N=N-B-Ni, (V) g
(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

naﬁhthol combound represented by formula (VI):

: 0E .
) ) ' . '\IE" . . ——— ,-‘\
s [OICL,.. - -
S0.M *-

S0 .M ) o

(wherein m and M are the same as defined above) to form

a disazo compound of the formula (VII):

A -N=¥-B-N=¥ 2 VE. |
.."\"01.\.{)



m neral “acid such as hydrochloric acid or sulfuric acid 5 or an organic
acid such as acetic acid, and the resulting diazotized conpound is coupl ed
W th netqghenylene- diam ne sulfonic acid to formthe intended trisazo

)

conmpound. f a conpound of the fornula (Il) is desired, the 10 nbnoazo
conpound of fornula (V) is diazotized w_th sodiumnitrite or any other
appropriate conpound in a mneral acid such as hydrochloric acid or

sul furic acid, and the reul sting diazotized conmpound is coupled with an
amne of the formula (VII1): H- C- NH2 (M11) 15 (wherein Cis
the same as defined abave) to form.a di sazg,conpound of the formula . (IX): A
R NCES N RREBIRE B W afhner TR SRR G sars eRe e ane 20"
defined above). The sorhar q5d gi7iag0qasaanauadnbs,didaql ifaad it sodigm
nitrite or any other appropriate conpound’in a 0" nér al" “a8id “sdch ‘as

hydrochl ori ¢ acikgqQumsulif¢nice 6?ignzgoﬂﬂeQrQ%ngpQQEQeS%%HD%%n%CQHi% aci d,

and the resulting diazotized conpou I's cou wi th a naphthol conpound
represented by honewhd GKid sEén(WEChGURo¥nh1MraRd 40idr @ rt k& 133H8 A% &S | ned

above) to form
5 or an organic acid such as acetic acid, and the resulting
diazotized compound is'coupled with metapheﬁylene-
diamine sulfonic acid to form the intendéd trisazo
compound.
R\_/ If a.compound of the formula (II) is desired, the
10 moﬁoazo compound of formula (V) is diazotized Qith sodium
nitrite or any other apﬁropriate compoundlin a mineral
acid such as hydrochloric acid or sulfuric acid, and the
reulsting diazqtized compound is coﬁpled with'an amine

of the.formula (VIII):

i H-C - NH (VIII)

2
15 (wherein C is the same as defined above) to form a disazo

compound of the formula (IX):

>

; (X

N~ A-N=N-B-N=N-C - NH
(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



the intended trisazo conpound (11) of the present invention. 5 , *.The -
recording liquid of the present invention is prepared using the trisaZo
conmpound of forrmula (I) or (I1) as a recording agent. The resultings”
recording liquid satisfies all of the1gequirenents (1) to (7) Iisteaﬁ

her ei nabove and is particularly superior to record- 10 ing liquids using
the known dyes (1) to (4) in terns of stability in extended storage and
prevention of the cloggin-g of discharging orifices. The notabl e advant age
of using the dye of fornula (1) is that it provides a recording liquid
havi ng good FeBponeeted B¥sEABRHLAg(X15  while the dye of fornula (I1)
ensures the production of a highly light-resistant recording |iquid.
Therefore, the ) recording&?diquid of the present invention offers definite

advant ages over the ones ch h@yzknown dyes. -12- P--;eren.t --on
c_cloc-n.c c- c4---css i gV () jorW-= suz-ecz magk@r in the i-nk-jet
recordJnc syszem f-om a { € iediability hee-of. Htherto it has

been preventec. aainly I8046ing mecnani ccal method such as 5 an
aut o- canoi ng net hod(surrouning a nozzle wit:. a saturated vapor while the
nozzle is not used) or a nethod using a hand-operated punp. However, such

met hods do negnPFoYhdg, SRt b aft Qr¥ %BEGQ%ﬁea%spH%%%%%d above) to form
the intended_t:isazo compound (II) of the present invention.
S - The recording liquid of the present invention is
prepared ﬁsing the trisazo compound of_formula (I) or -
(II) as a recording agent. The resulting recording K‘,’
liquid satisfies.all of fhe requirements (1) to (7)
listed hereinabove and is particularly superior.to record-
10 ing liquids using the.knbwn dyes (1) to (4) in terms of
stability in eXtendéd storage and pré&ention of the
clogging of discharging orifices. Tﬁe_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 'kz}
recording liquid of the present invention offers definite a

advantages over the ones which employ known dyes.



In the ink-jét recording licuid a liquid medium 10 rainlv conorising of
water is used froma view oint of safety. Generally, a low volatile water
sol ubl e organi c sol vent such as a glycol is used as a wett-ing agent.
Solubilit; of dyes to these liauid media changes delicately according on

t he chenical struct-re o_ the dyes, anad12- -13- solubilit-; of dves to
water and tha t a glvcol hve a tendency to be contrary to eachn ot her.
At the ton of the nozzle there is a tendency that water which is a hicallV
vol ati |l e conmponent voFPatiErzésnt oinakectbecceodcentistersbis af va-gl vcol

hi gh. Therefore, if the recording licuid contains a dye having a-I|ow
solubility @@-arg pecehsieharvaksey Lar §bepdssi-Hel rpchodickogyisrgmt he
nozzle by precii- tation of the dye. The above-descri bed conventional dyes
(1) to (4) fo°m Ravécurgsnd 96| GRHERPYIESYWEREr2HoneHditnerioy Ltabas
inferior in solubilitV tqg a co| Cn t he ot. her hand th-e dves of the
present i nveRERORTRHFERSS r@“%@%?eggnéﬁﬂ“ﬁvmﬁ SrATIE241) Me5ACQ FRCRa®é . an

. nroved solublllt to_a.glycol maintainin.  the solukiityv.t;herectf to water
to be indt hER18UtOTERERL sﬁfFFcP@ﬁ&sPorCBP&cthélnﬁs 1e ¥h&refore, the

record- i ngcLiguld.2o0tabni 05 0° e deRo9L: LG PRk o7V Y bOReRAH! Y
using a hand-operated pump. However, such methods do not
provide satisfactory effects at presant.
In the ink-jet reccrding licuié a licuid medium
N 10 mainly comprising of water is used from a viewpoint of
safety. Gemnerally, a low volatile water soluble orgzanic

solvent such as a glycol is used as a wetting agent.

Solubility of dves to these liguid media changes delicatels

according on the chemical structurse of the dyes, and




%

The content of the dye in the recording liquid of this inventionits -«
determ ned according to the nature of the 20 - |iquid nedi um conponent,
the characteristics required for the recording liquid, etc., but i<,
generaly in the range or 0.1 to 20% by wei ght, preferably 0.5 to 15% by

wei ght, nore preferably 1 to 10% by wejght to the total weight of -14-
the recording liquid. The dyes in this invention can be used solely or as a
conbi nation of two or mare kinds of them or further nmay be used as the

I ndi spensabl e conponent together 'with other dye S or dyes such as a direct
dye, an acid dye, etc. the amount of * such conventional dyes vWich can
be used togeiheilikrhofhdveye tof waltier ianferftiaon s aszkldyl (hzve38$ by

wei ght of the dye for use in this invention. As a |iquid nmedi um conponent
for the reterdrng?| £ai Belgongramnyl $£0 PASR iVH e mdd ke otonaedrtaad a

wat er - sol ubl e orvani c sol vent or solvents is used. ETamles of the

wat er - sol uBP&ZdRgAARESs dFvENTEENHeNEY d&aF hevralsd WinkCh hes readetdnhyg | i qui ds
of this invegtiop are alicyil alﬁphqls having 1 to 4 carbon atons, such as
met hyl al cSRIRELERNGPPRPESRE Yortatid 1ggH A Bakdole TP RpyE =aPRohol
n-butyl al cahol, .sec-butyl al¢ohol , tert-hbutyl alcohol, ispputyl alcohol,
etc.: Bnid8% ?ugﬁyggldgﬁéﬁhyl&ggﬁﬁhﬁﬁ%ﬂafgh T tﬁﬁ?ﬂﬁﬁ%ﬂﬁ(ﬁ%q%géc.; ket ones

or contains a dye having alow solubility;té a giycol, theras
is a large possibility for clogging the nozzle bv precipi-
tation of the dge. -
The above-described conventional dves (1) to (1) kj’
10 have a good solubility to water, hcwever, thev are
inferior in solubility to a glycol. On the other hand)the
dves of the present invention which ars representz<d by formula
(I andtle‘H&ve_an idmproved soiubility to a glycol
maintaining the solubkility therecf tc watsf to bes in the
15 rancge suificient for practical use. Therefore, the rscord-
ing liquid containing the dves of the present invention |
hardly czuse clogging ©f a nozzle.
The-cghtent of the dve in the recording liguid of ;,}
this invention is detsrmined according to the naturs of the
20 liquid medium component, the characteristics reguired for
the recording liquid, eté.,'but is generally in thé rance of
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



ket one,al cohol s such as acetone, diacetone alcohol, etc.; ethers such as
tetra+ hydrof uran, di oxane, etc.; nitrogen- 20 containing heterocyclic

ket ones stch as N-nethyl -2-pyrrolidone, 1,3-dinethyl-2-imdazolidinone,

et ci; polyal kyl ene gl ycols such as pol yet hyl ene gl ycol, polypropyl ene
glycol, ete.; alkylene glycols the al kylene noiety of which ha-s 2 to 6
carbon atons, sucT.h as ethylene glycol, propylene glycol, 25 butylene
glycol, triethyle ne glycol, 1,2,6-hexanzriol. thiodiglycol, hexylene

gl ycol, diel hylene glycol, etc.; -15- glrcerol; lcwer alZrl e:.ezS (the
al'-o,_ LL.cneo 7 hv-in7 usually 1 to 4 carbon atons) of pol yhydr-c

al cohol s sugr sceirbdineng ighwi@) nethyl ether, dieth.ylene glycol ne-thy
(or et-hyl) ether, triethylene glycol nononethyl (or ethyl) S ether, etc.

The content of thaef dyegoiing tiE<rimedntien ocganbe askdesblielyt o rascor di n'
l.iauid i5 usually in the range of S to 89.9"a by weight, prezferably 10 to
801, by weiaglkbmoimaeipmefodr diwoy & mard®inds wef ghhetng bire fugtchlezwamiayht 10
ef the recording liquid: In this case, the content of water is determlned
in a wide banysedcesr dhiey indiispensahiie oimpomentr tggenhesomiaht cadesoders
the conposition of the solvents, and the desired characteristics of the
recor di g Prqdy@spsuch as a direct dye, an acid dye, etc. the zmount of

such convéntional dyes wiich can be.useﬂ-together with the

dye of this invention is usually 0 to ;0% by weight of the

dye for use in this invention. .

k\/' ' As a liquid medium component for the recording liQui&
10 of this invention, a mixture of water aﬁd a water-
solublé-organic solvent or solvents is used. Exzmples of the
water-soluble organic solvents which can be used for the
Tecording liquids of this invention are alkyl zlcohols having
1 to 4 carbon #tcms, such as_methylﬁaléahol, ethyl alCohol,.n-

15 'prOpyl aléo@ol, isopropyl alcohOI,.n-butyl;alcqhol; sac-butyl
alcohol, tert-butyl alcohol, isobutyl alcohol, etc.; zmides
such as dimethylformamide, dimethylacetamide, etc.; ketones or
keﬁone 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, etc:; polyalkylene glycols
such as polyeth&lene:glycél, polypropylene glycol, etc.;
ﬁlkylene glycols the_alkyleﬁe moiety of which hzs 2 to 6
carbon atoms, such as ethyleme glycol, prdpylene glycol,

25 butylene glycol, tripthylehe glycol, 1,2,6—hexan:;iol,

" thiodiglycol, hexylene glycol, diethylene glycol, etc.;



1s is usually in the range of 10 to 90% by wei ght, pre- ferably 10 to 70%
by weight, nore pre-ferably 20 to 70J by weighlt. The recording l'iquid of
this invention can be easily prepared by m xing the necessary' conpgnents by
an ordinary J 20 manner w thout need.,@f any troubl esonme procedures. The
recording liquids of this invention Hgve bal anced excel | ency by thensel ves
I n recording characteristics (e.g., a recording response, a stability of
droplet formation, a discharging stability' a |Iong continuous recording 25

property, a dlscharqlng StabJ|Jt _after .resting the recor |ng9 -16- for

a lona pemﬂﬁfTﬁ i e T et3y N g ““ge S22 AR irx Mg SprofErtyont o
recording un;e 31”‘1:}“49 aéJ?L 163 it 82 o 1vhys her. E:.e%'o%toal'}cesnc"*{ater

resi st ance, r ecorded i nages” REr iprovin ese
proper-.es, .t B &1 + 500 AR 2LV LHAUS i1t i .
convent|o§%1fggwéomn H%ﬂgﬂ qué g?gtﬁg ér? énpfes o?qghese aagitlves

are Vi scogif ety GdrddAg ﬁﬁfgﬁﬁy(iQé U$yéthmquﬁ%LH9Q Qd“5%¥¥yﬂW'0fr 1-
to 20 c.D. to the recording Iiquids), such”as polyvinyl“a chol, 10

cel lul apesety@t eres®l ubl e resins, et-c; sur~ace tension controlllng agents
(for: preferably adjusting t:.-he sur-ace tension of the recording liauids to
40 to 65 dynes/cThe content of the foregoing watsr-soluble organic

solvent.in the recordifig liquid is usually in the'r‘nge

-~

of S to 89.9% by weight, preferzbly 10 to 80% by weight,

- o

more preferably 20 to 50% by weight'to"the total weigh

10 of the recording liguid.

In this case, the content of water is determined
in z wide range according to the nature of thé_forégoing
solvent component, the compositibn'of the solvents, and
the desired characteristics of the recording.liquid but

15 1is usuzally in th 0of 10 to 90% by weight, pre-
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ferzbly 10 to 70% by weight, more preferably 20 to 70% by
weight. : o
The recording liquid of this invention Cén be easiiy
prepared by mixing the necessary‘compcﬁentS'By an:ordinary \u)
20 manner without need of anf troublesome procedures. -
The recording liquids of this invention have balancead
excellency by themselves in recording characteristics (e.g.,
a recording response, a stability of droplet.formation,
a discharging stability, a long continuous fecdrding

25 property, a discharging stability after resting the recording



such as various cationic, anionic or nontion;c sur ace active agents,

‘di et hanol air ne, triethanolai ne, e_e; 15 pHcontrolling agents (for
pre-erabl.y adjus,-'ng the DH O the recording liquids to 4 to 10), such as
buf f ers;\»xand' fungi ci des such as sodi um dehydr oacet - oacetate, 1, 2-

benzi sot hi azol i n- 3-one, 6-acetoxy-2, 4-di mgghyl | e- aci oxane, etc.). 20

Al so, for preparing the recording liquid of thlis invention, which is used
for an ink- et recording systemof a type that a recording liquid is
charged with electricty, a specific resistance controlling agent such as an
I n- organi c sal_t 9 l'ithi,um chl oride,- ammni um chori-de, .25 sodi um
chloride, etc. fO*ch O“ESPSHGQS 05 thaESpeli= Jng®, S=""3FF c i F° Fur therdor e,
when t he recorgl vin iuid of this invention.s ap Jled to. an_ink-j et
recor di n- sze et 8f8r8°F pX PH&P §er856r&Pn@qa1ﬂﬂcf WS cteRf by the

action S or Qer - S8R {8 QgsdDg, specific heat,
t he coeff|C|enF 53“ rgﬁ fﬁéc%éasﬁ%ﬁﬁdg%T|V1 ““éetcé) ol the

at
3>t/
Tecording .l-a Brfd ;%888%%' gd b%u%u'f%qb'%éﬂleeﬁ fmu Jhe- kind of the

sol vent of the the conponent rati o The 10 recording

f-
T
eC
liquid, etc perties, the recording liquids may contzin vaTious

g
o
5 prope
additives conventionally. known in the f:-ld f the art.
Exazmples of these additives are viscasity controlling

agents (for usually imparting z viscosity of 1 to 20 c.p.

{ : to the recordin g liquids), such as polyvinyl zlcohol,

]

10 celluloses, water-soluble resins, etc.; surZacs tensio
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controlling agents (for preferzbly adjustin

M

tension of the recording ligquids to 40 to 63 dynes/cam),
such as various cationic, anionic or nonionic surface
active agents, diethanolamine, triethanolamine, etc.;
.15 pH-controlling agents (for preferably adjustiné the pH
of the recording liquids to 4 to 10), such as buffers;

and fungicides such as sodium dehydroacastoacsatate

~
T
-
)
'

benzisothiazolin-3-omne, ﬁeacetoxj~2,4-di ethylmetzcdioxane,

g etc.). |

20 - Also, for preparing the recording l1iquid of this
“invention which is used for an ink- Je+ recording sysiem

ith electricity,

(oW
g

of a type that a recording liquid is charge

a specific resistance controlling agent such as an in-

1]

organic salt (e.g., lithium chloride, ammonium chlorid

25 sodium chloride, etc.), etc., is added to tie recaviiag

lJ:-.'-'..'.l P R



The recordlng l11uid off this invJention possess the foll ow ng nerlts ¢«
That is, the physical properzi es such as viscosity, surface tension, etc:
thereof are in the proper ranges, the recording liquid does not clsgg fine
15 discharging orifices of an ink-jet recorder, the recording |iquid

provi des recorded i mages havi ng hwgh-densivr7', the recording liquid does
not cause change in physical.pro- perties or deposition of solid conponents
during the .storage of the liquid, the recording liquid can record on 20
various recording nmedia without restriction of the kind of the recording
medi a, and,also.the recording liquid is fixed quickly and gives-recorded

| mages excefBAt-in wat er resi stance, |ight resistance, abrasion resistance

and resolution. 2S__ Then, Lnk-jet recording :system.is e:lied
-18- he rein eloéPrTﬂe 8r§ﬁ w&ﬁ?l&mf|4ﬂ(ﬁ‘?*?%§iﬁéﬁT@ g%éﬁs accor d-
ing to the; HVEQLeQﬁfEs'QnE Qe@?EQOQ of ;s _ggnﬁ.at ng}rg .c éﬂgndégplets and

oi control I I'ng the fIying<direc--on o4 étanp e of

b1t
t he- recordLngéggsEan 'Sre$Q9ﬁPn§PIHdh é.,s %)g? & Ls.ajgchematic

ni ew showi ng -jet recor syst em whi ¢ p' forrns “ecoralng by
§ of heat energy, the thermal properties (e.g., the
specific heat, the coefficient of thermal ev; asion, the -
heat conauc;lVlty, etc. ] of the rTecordiag liguid is :

controlled by suitably selectiag the kzné of the sclvent
of the fecordiﬁg liquid, the component ratio of the ”KJ#
10 7recording liquid, etc.
The recording liquid of this invention possass
the following merits.. That is, the physiczl properties
such aé viscosity, surface tension, etc., thereof are in
the proper ranges, the recording liquid does not clog fine
15 discha arging orifice- of an ink-jet rscorder, the rscordiag
llquld provides recorded 1nnge= having high enSitv, the
recording liquid does not cause change in physica;fpro-
perﬁies oT deposi;ion of solid components during7the' ;“)
-storage of the liquid, the recording liquid czn record on
20 various recordlng media without restriction of the kind of
the Tecording medla, and also the Tecording liquid is fixed
quickly and gives recorded images excellent in water
resistance, light resistance, abrasion resistance and
resolution.

25 Then, an ink-jet recording systam is explained



applyi.ng recording signals to the recording head having 10 a piezo
el-ectri.c oscillator to generate droplets of record- ing liquid in resoonse
to the recording signals. * As shown 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 |iqugl-holding chanber 4, and 15 a

di scharging orifice S. A recording liauid 7 stored in a storage tank 6°is
i ntroduced into the liauid chanber 4 through a feed pipe 8. In addition,
as the case may be, an internediate treating neans 9;such as a.pznap,

etc., is equipped to the feed pipe 8. Pulsed signals' 20
converted frammeécdrediong signals S by a signal -processing neans 10. (e.g.,
pul se conve-ror),are applied to the piezo electric oscillator Za to vary
the pressure of thd&negeorad-e ivaridupiihi1j etherdtandinghanbesnd kacoesponse
to the pul sed signals, whereby the recording liquid 7 is ejeczed in the 25
form of dr opli&gs tP1 Hyeofitife Tonschdimyitie eFhateod gonerading TRCOT6- a
rTecord on the sur-ace of a recording nmedrlLum 12. Besides_the aforesaid

filter,

L) fod

i Lnk-j ez recdf@ (FPSemanth&e GIEINGHNY F1DUELY ipesd breFrkofed

recordi ng _sy
head 1 oL5th

12

15

stenms, FqQr exanple, Fig. 2 shows a nodific--tion in recordi.g
éaﬁg?ﬁPﬁﬂﬁfﬁdevice_shomn in Fig. 1, inwhi. C

'An example of the Tecording systams is -shown in

P

Fig. 1. That is, Fig. 1 is a schematic view showing an
ink-jet recording system which performs recording. by

applying recording signals to the recording hezd having

a piezo electric oscillator to generate droplets of record-

ing liquid in response to the recording signals. As shown
in Fig. 1, a recording head 1 is provided with a pie:zo

a storage tank 6 is introduced into the liquid chamber 4
throuéh-a feed pipe 8. 1Ia addition, as the case ma? be,

an intermediate treating means 9,such as a pump, filter,
etc., is equipped to the feed pipe 8. Pulsed signals’
converted from recording signals S by a signai-prqceséing
means 10 (e.g., a pulse convertor), are applied to the piezo
electric oscillator 2a to vary the pressure of thé Tecord-
ing liquid in the liquid chamber 4 in response to the pulsed

in the
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signals, whereby the recording liquid 7 is e

form of.dropleﬁs 11 from the discharzing orifi
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a cylindrical piezo electric oscillator 2a is di-sosed around a “
nozzl e-formed |iqui d-hol.ding chanber 4. T. he nmechani sm of generatlng

recording licuid d ropnle is fundanmentally same as in the recordng
systenlsho \w. - in 10 Fig. 1. Mreover, there are known a ink-jet
recordi - Systemin which electrlcan]9'charged dronl ets are continuously

generatied and parts of the droplets are used for recording, and an ink-jet
recordi ng systemin which thermal energy 15 is aDDlied to the recording
liquid in the Iiaqgid chacmbe in a recording head in response to recording
si-gnals to geperate droplets-Qf the‘recording |iauid by Ihe t her mal
energy. An eggngfe g? %ese é@grdlﬁg s§§teﬂ5%1§’§Han*Tn 20 Fig. 3A Fig.

3B and Fig. 4. I ass cgran1c or
plastic plate h:%%%ggé% ?n p:gglng C anneﬁ%i4 é#%%l?hg “féad 15, mhlch

is used fo gatzsgn evh | onded .10 14N dition,
th in fi- EHQ a. € E%Ekﬁegd%?ghgl :% telrlagbedq‘{“ I—jgle IgAA’aJ’aled't'‘Ff!'% ‘ﬁgga%ll'n

headcl - - - Forbétgﬁﬁﬁehogibg R 8fots a Wﬂﬁ:ﬁlé,;fb{ Iﬁwk,- 5,80t
restr-czed. to th e t- pe -The hea- ni hea 15 I's conposed of a brotectlve

an.d 17 - 2, a het :ng reS|stor
cyli ua;1c¢1 piezo electric oscillz 3r 2& is disposed

around a nozzle-formed liquid-holding chamber 4. The -
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funaaneutglly same as in the recording sy

10 Fig. 1.
Moreover, there are knmown z ink-jet recording systsm
in which ele ically charged droplets are continucusly

generatesd and parts of the droplets ares used for rescordiag,
an& an ink-jet recording system in which the:mal-enérgy
15 is nDDll&d to the recording liquid in the liquid chamber
in a recording head in response to ré:ording signals to
generate dronle*s of the recording lidquid by the thermzl
enerzy. ‘ _ = '”j
. s
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, caramic
or plastic plate having an ink-passing channel 14 and
a heating head 15, which is used for hezt-sensitive
recording, bonded to the plats. In addition, a thin film-

25 type head is illusctrated in Fig. 3A as the heating hezé 13



S layer 13 nmade of nichronme, etc., a heat accuniuati-ng |ayer 19, and a
substrate 20 having a good heat radiating propert.y, such as alumina, et-c.
Antink 21.is filled inth e ch.annel 14 u_ to a d-s - charging orifice 22
and forns~a nmeni scus 23. 10 Now, on avplyin-g elec-_-c signals ont-o
the electrodes 17 - 1 and 17 - 2, the hea-tijg head 1S razidly generates
heat at the region shown by n to forn bubbleés’in the ink 21 which is in
contact with th.e region, the neniscus 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 conposed of - an array of a
nunber of thg recording_heads shown in Fig._3A . The multi-head is nmade by
bondi ng a 20°“gl 43§ bFét‘e‘"E? et g "a Ymintet DY Hahiet - 26~ wht h & heat - i ng
‘head simlar_to.the_gne_illust r%ted in.Fig._3A_Fig._3Ais.a LOSS_ s

sectional . . vi 8w“6f “FhE F&c&r"m ng head T thken 4 ohy T he” padsagenay of i nk:

and Fig. 3B i.s QSS -seacmnal_ v aken along line; AAB Lp_.Fig. 3A,
-ms. -21- Thé‘f %I ﬁ%\)‘\ﬂiﬁg ’s"s/’%t hesT S léx?r%p‘%”e@n’d‘%‘?‘?(r n%“e%frp 85T are

provided for ;408 RUEPRIGQi-ddud hef 111 USig 17 - 2, 2z heating resistor
. b 4 >
§ layer 18 made of nichrome, etc.,, & hezt azccumulzating
- i . e . - -
layer 19, and a substrate 20 having & good hezt radiszting
property, such as aluminz, etc.
Lo An ink 21 is £filled in the channel 14 ug to a dis-

10

ignals onto the electrcdes
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15 and the ink 21 is ejectad to a recording medium 25 from

shown in Fig. 3A. The multi-hes

d d
20 glass plate 27 having a number of channel 26 with a heat-
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trating the present invention but are in no sense to be taken as limt%ng.
5 SYNTHESI S EXAMPLE 1 (Synthesis of Dye No. 1-1 ih
Table 1) (1) Preparation of the first diazo liquid: To 600 m of 3%
hydrochloric acid, 30.2 g of 2- ami no-naphthal ene-4, 8-di sul foni¢c acld was
added and the 10 resulting mxture was-8itrred for 3 hours to forma
uniformslurry. Ice (400 g) was added to the slurry to cool it to 3VC. ‘An
aqueous solution of sodiumnitrite (7.3 g) in water (73 m) was added to
hour_ to 3QC to effect

th led slurry. .The.m xtur irred f
iazott o 15 t1 oRhEngBuRRY Bel S athesa sy aramerate And Jrod by addition
lazotiza- 15 | ~Sodrurmh . reny: addi t
coupli ng ToRaBALES BreuBrdP h8a°rb! BpblButpotl Mt cobh WS- The”
formil a: ao: . : : ' Lting M Xty irred for 2
hours to rorEreiip: pieCpRfaete aH0enRIoRCBC WY Mnnd S S TOT 0
first diazophi gykdnPaeraiadciAgstep (1), .

5 SYNTHESIS EXAMPLE 1

(Synthesis of Dye No. l;l ih.Table 1).
(1) Preparation of the first diazo 1iquid:.

To 600 ml of 3% hydrochloric acid, 30.2 g of 2-
amino-naphthalene-4,8-disulfonic acid was.addéd and the .
10 resulting mixture was stirred for 3 hours_to.form a uniform bt

slurry. Ice (400 g) was added to the siurry to cool it
to 3°C. An aqueous solution of SOdium nitrite (7.3 g) in.
water (73 ml) was added té the cobled slurry; The
‘mixture was stirred for 1 hour to 3°C to effect diazotiza-
15 tion and the residual sodium nitrite was'rémovéd by |
addition of sulfamic acid (3 g) so as to dbtain the
first diazo liquid. | |
(2) First coupling: _
To 450 ml of water, 15.3 g of 2,5-dimethoxyaniline \Y

20 of the formula:
' QCE

oCH,

was added, and the resulting mixture was stirred for

2 hours to form a uniform slurry. To the slurry, 300 g



and 20"m of 25% sodi um hydr oxi de aqueous sol uti on were added and the

m Xture-was stirred at 0 - 30C and.at a pHof 2 - 3 for 15 hours to effect
coupling, reaction. 5 Thereafter, the m xture was subjected to salting-out
with 200§ of sodiumchloride. The precipitating nonoazo conpound was
recovered by filtration, washed with 500 m of 10% sodi um chl ori de aqueous
solution, and dried to obtain 41.0 g of -@3wnoazo conpound havi ng the
following 10 formula: OCE, EONS _ * OCE~ SO3H (3) Preparation
of the second diazo Iiquid: The nobnoazo conpound (23.3 g) obtained in step
(2) was added to 410 ml of 5% hydrochloric acid and the 15 m xture was
stirred for 5°RodEs .t 6heofdratuRiipdemidnyidy preraredurdny swe® dddl-ed to 30C
by addition of 30Q g of ice. An aqueous solution of sodiumnitrite (3.8 Q)
in water (38 AP #AsMddAEd2PE £RE 1uBoP¥dTreKrdfey aargeusi Bdbe iRds Yettier r ed
for 10 hours at, ,3YC t ehfect di azoti zatign 2Q and .t he r.esi dual sodi
nitrite was r@&fgy daB§ Lbai Mighuse ¥asr sl T8l at( P g) 33? £9% &% 5 & t he
Secondidiazo E%qﬂlq'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:
Eo.s OCE,
| @ =3O )-¥z,

ocE
S0,E o

(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 3°C 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 3°C 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 nml of water, 12.0 g of 1-hydroxy-i-amno-*.
napht hal ene- 3-sul fonic acid was added. To the resulting m xture, 800 ¢ of
ice, the second diazo liquid prepared 5_in step (3) and 55 nl of 252@sodium
hyddr oxi de aqueous sol ution were added=~and the.m xture was subjected to
coupling reaction at 2 - SoC and at a pH of 8 -:10. After stirring for 5
hours at the sane tenperature and pH, 250 g of sodium chloride was added to
performsalting- 10 out. The precipitating conmpound was recovered by
filtra- tion(4pasBedowdt koapQ imlg:0f 10% sodi um chl ori de aqueous sol ution,
and dried to obtain 31.3 g of a disazo conpound having the foll ow ng

formul a; NaG3S To 460 ml of water, D2 )g Nf U--hydidxy-7-amifdbX- a.
sour 3 NSGCa 15 (5) Preparation of the third diazo |iquid: The disazo
conpound (19népyrhebeaiersd siul fondg (a4)i dvas sacdiekbd.o O d mfsw@Pbing
hydrochloric acid and 100 ml of acetic acid. The m xture was stirred for 3
hours to makaixtumef,oBM0slguofy ioghi dhewss cond ad azp J0Q i gutndoed 20 of
ice (300 g). An aqueous solution of sodiumnitrite (1.8 %Lrin water (20 m)
was added5t oifthstedol(éd €ndr by. Mihe fidttursediasn Jtiddreak fag Puemigs at 30C

to effect ] ) - .
solution were added, and the mixture was subjected to

coupling reaction at 2 - 5°C 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 perfbrm salting- .
10 out. The precipitating compound was recovered by filtra- ~
tion, washed with 300 ml of 10% sodium chloride aqueous
solution, and dried te obtain 31.3 g of.a disazo compound
having the following formﬁla;
Na0,S - 9CE gy
- @@N=N-@-N=~H Cl) ~ V=,
. . Soga % 804¥a
15  (5) Preparation of the third diazo liquid:
The disazo compound (19.6 g) obtained in step (4) '15;

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 3°C 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 3°C to effect



-' 4- divazodj zation, and the residual sodiumnitrite wa.s renoved by
addition of sulfamc acid (0.5 g) so as to obtain the third diazo I|iquid.
(6) Third-coupling: 5 To 100 m of water, 4.7 g of

1, 3- di ami Ho- benzene-4- sul fonic acid was added, and the nixture was cool ed
to 30C by addition of ice (50 g). After addition of the third diazo liquid
prepared in step (5), the mxture was stdir+ed at 2 - 50C for 10 hours to
effect coupling reaction. 10 Thereafter, the m xture was subjected to
salting-out wth 250 g of sodiumchloride. The. precipitating conpound was
recovered by filtration and washed with 400 ml of 20% sodi um chl ori de
aqueous sol uti®h2tetobthiona aed Ehkergsbiydl yndigmkeinEdt@8e¥aFted and

dried to obtain 18.6.9 15 ,of the epd c ound (Ng. 1-1 ip Table 1) in a

yi el d of 74.1@59%?%ﬁ%n?éla%ﬁéﬁ&%@s°€f5¥ﬁggﬁbﬁp6ggg_éévé 8EesPoP§-F8mjng
. 0,

Lﬁﬁﬁht(%c obtain thd %il’gﬁwzfﬁgzd%.({qq“ii:5 SYWHEé?S6EXANI%Lé 2 e

(Synt hesi s of .13 in dTable 1) 20 (1) Preparation of the first diazo
liquid and firgg?cgﬁ%f%%g?$ '%?gébcedures of steps (1) and (2) in Synthesis

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 3°C
by addition of ice (50 g). After addition of the third diazo

liquid prepared in step (5), the mixture was stirred at

2 - 5°C for 10 hours to effect coupiing 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:

Calculated (%) . 40.6 .

4
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- Exanple 1 were repeated except that 22.3 g of 2-am no- , Ly

3

napht hal ene-5-sul fonic acid was used instead of 2-am no- .
napht hal ene- 4, 8-di sul fonic acid. As a result, 34.8 g of a nonoazo ggypound
having the followi ng fornula: COcz- OCE2%=Q0~~ ., was obtained. (2)
Prepration of the second diazo |iquid: The second diazo liquid was prepared
by repeating step (3) in Synthesis Exanple 1 except that 19.4 g of 10 t he
nonoazo compound obtained in step (1) was used as the starting material.

3) S d g, St 4) .1 t ' l §451< = t
ikt 16.0 g orviy £5958 eb ekl oRL8: AT Bo a B pe 2 an el G s

d instead - Iz @M hRipapht hal,gney3zqsyhEeBha 3¢ 9- ASnd-
rosult, 320 Bl s O AR B B B e o

result, 32.9 a disazo conpound having th | 'owing formu
aCCEa SABINpnthalesds , 001 391 1eRiO0hAEACA As a result, 34.8 g of

a monoazo compound having the following formula:

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 l-hydroxy-7-amino-naphthalene-3,6-disulfonic
15 acid was used instead of l-hydroxy-7-amino-naphthalene-3-
sulfonic acid. As a result, 32.9 g of a disazo compound \J-

having the following formula:

10 ) S0.xa
| OCE;  goNa :

NaQ,S

was obtained.



- 264 (47 Preparation of the third diazo liquid: The third diazo |liquid was
prepared by repeating step (5) in Synthesis Exanple 1 except that 19.6 g of
t he dlsazQ/ponpound obtained in step (3) was used as the 5 starting
material. &5) Third coupling: Step (6) in Synthesis Exanple 1 was repeated
except that the third diazo liquid obtainegkin step (4) was coupled wth

1, 3-di am ne-benzene-4-sul fonic acid. The 10 end conpound (No. 1-3 in Table
1) was obtained in an anount of 20.0 g (yield, 79.5%. El enental analysis

of the conpound gave t he - follomnng result: C H N Cal cul ated (%
40. 6 und 11. 0 SYNTHESI S
EXAVPLE 3 Dye c'ﬁbodgﬁ%p ?%1 ePhrte ok dS@hTﬁ%sfeq%k%nples 15 1 and 2

Sted in Table 1. SYNTHESHS EAGMAES 4l Ly it neat sP bt Sy 8 NGy “BhSTrEngp o
)1 reparal gregT Aol SACRLEEE LB Pexcenr opar 52041 FeoFhE
stirred for 3 hpprs, 8 0cER580Rd UM { QIR E! M YrePhl §h YRS $O0hedst Pre
5 starting material.
(5) Third coupling: |
Step (6) in Synthesis Example 1 was rebeated except
that the third diazo liquid obﬁained in step (4) was
o 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
Fotnd (%) 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 sodiumnitrite , °
(7.3 g) inwater (73 mM) was added to the cooled slurry. The m xture Wwas
stirred for 1 hour at 30C to effect diazotization, and the residuag;sodium
nitrite was renoved by addition of sulfahic acid (3 g) so as to obtain the
first diazo liquid. (2) First coupling: Othoanisidine (12.3 g) having the
follow ng formula: C 0 10 was added to 450 m of 50%
aqueous nethanol. To the resulting solution, ice (300 g), the first diazo
sodi um hydr oxi de aqueous

[i id i 1), d 10 f.25%

sgﬁﬂlioﬁrﬁgigggdégdigﬁﬁt$H£ %fgfﬁ?e<gé%0%irrr%a F8UCOpG, SPRURGANs Odt 0O -

3PC and at f 2- 3.1 fect. | action. Th i,xt,ure was then

subj octed t SSI BIett e O Soo oPOPvabEr LATEHREY: uds #luehr a8 e tating
er cf1 Lon dewit R m_.of 10%

Codt am chi ot B S EE0TCrAle Mt LA NS L XPFRECERLT T RS Tpelr 2

monoazo comppund, hays fde£ hei § 4L OY 0801k OF ARh 2t n R8s Pauall sBdium

5 nitrite was removed by addition of sulfamic acid (3 g)
so as to obtain the first diazo liquid. |
(2) First coupling: | |
| Orthdanisidine (12.3 g) having the.fbllowing

formula: = ' o
10 ' (O ¥z,

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 - 3°C 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- ;J
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:



EGBS .'-28- (3) Preparation of the second diazo liquid: The nonoazo
conpound (15.4 g) obtained in step (2) was added to 300 ml of 5%

hydrochl ofj,c acid and the mxture was stirred for 5 hours to forma uniform
slurry, #+ch 5 was cooled to 30C by addition of ice (250 g). An agueous
solution of sodiumnitrite (3.8 g) in matgé (38 mM) was added to the cool ed
slurry. The m xture was stirred for 10 hotirs at 30C to effect

di azoti zation, and the residual sodiumnitrite was renoved by addition of
sulfamc acid 10 (1 g) so as to obtain the second diazo quuid. (4) Second

coupling: To 23QG 3 (ﬁléggggvldHLé%ngg e naphthal gnes 7-sul fonic

acid was added. 1ce (400 , the second diazo liquid o alned in step (2)

and 10 ml of 25% sodi um}ﬂe'Snmfdfé)z)ﬁ QAR S 159 41t g Proyed £ adlded §9ﬂ§0§2)2

solution, and the m xture was subjected to coupling reaction at a p

3 and at a tenpeiaat Wdldd td -300G1 ofheyriidre-Wesr B¢ idd £l dd Shdowistafe
the sanme tenperature and pH Thereafter, the m xture was subjected to

sal ting-out by 2@&s addirtresn fafr Sodicumschioorficken (dl0th PHorm Thkeupreciph telii ng
conmpound was recovered by filtration, washed with 300 mM of 10% sodi um
chl ori de aqueousvasolastdled dred 310 é tasldition 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 3°c't§ effect diazotization, and the residual
gg | | sodium nitrite was removed Ey addition_of sulfamic acid
10 (1'g) so as to obtain the second diazo liquid.
(4) Secend coupling:
| To 230 ml of water,.ll.z g of l-amino-nephthalene-
7-sulfonie acid was added. Ice.(400 g). ﬁhe second diazo
liquid obtained in step (2) and iO ml of 25% eodium
15 hydroxide aqueous solution were added to the eolution, and
the mixture was subjected to coupling reaction at a pH of
2 =~ 3 and at a temperature fo 2 - S;C.' The mixture was
stirred for SIHours at the same temperature and pH.
Thereafter, the mixture was subJected to saltlng out by
20 addltlon of sodlum chloride (100 g). The precipitating
compound was recovered by flltratlon, waehed with 300 ml
of 10%'sodium.chloride adueéus solution and dried to
obtain 23.8 g ef a dieazo compound.having the foilowing

_formula:



obtain 23.8 g of a disazo conpound having the following formula: . -29-,

~I'N [/ = 0-~~c EG3S 0> 0 (5) Preparation of* the *
third diazo liquid: The disazo conpound (13.5 g) obtained in step (%), was
added to 300 m of 3% hydrochloric acid and 100 ml of 5 acetic acid. The

m xture was stirred for 3 hours to foraR8-uniformslurry, which was cool ed
to 30C by addition of ice (300 g). An aqueous solution of sodiumnitrite
(1.8 g in water (20 mM) was added to the cooled slurry. The m xture was
then stirred for 24 hours at 3VC to effect 10 di azotization, and the
residual sodiumnitrate was renoved by éﬁh?tion of sulfamc acid (0.5 g) so

as to obtain the third di azog-\i qui d. Third/ pling: E ght grans of
1- hydr oxy- 7- ani no- napht hal %@H Bl gﬁ«l}‘a}tﬁ—ﬁ was added to 320
of water. To the solution =600 g .of , the rkd diazo |iquid obtained
in step (5) and 45 nl af 925% sodi um hydr oxi de GD us solution were added

and the m xture was subje&ted to coupling react¥ at a.pH of 8 - 10 and at
a tenperature : - 80,E

Il

(5) Preparation of the.third diazo liquid:
The disazo cémpound (13.5 g) obtained in step (4)
was added to 300 ml of 3% hydrochloric acid and lbO ml of
5 acetic écid. Thé mixtufe was stirred for 3 hours to form -
a unifdrm slufry,'which was cooled t§ 3°C by addition of
ice (300 g). An aqueous solution of sodium nifrite
(1.8 g) in water (20 ml) was added to the cooled slurry.
The mixture was then stirred for 24 hours at 3°C to effect
10 diazotizatioﬁ, and the residual sodium ﬁitrate was removed
by addition of sulfamic acid (0.5 g) so as to obtain the
third diazd liquid. ;
(6)- Third coupliﬁg:
Eight grams of i-hydroxy—7-amino-napﬁthalene-3,6—
15 disulfonic acid Qas added to 320 ml of water. To the 'LJ
solution, 600 g of ice, the third diaio liquid.obtained
in step (5) and 45 ml of 25%_sodiﬁm hydroxide adueous
solution were added and the mixture was subjected to
coupling reaétion at a pH of 8 - 10 and.at'a tempefature.
20 of 2 - 5°C. The mixture was stirred for 5 hours At the

same temperature and pH, followed by salting-out with



20 . 0of*2 -.50C. The mxture was stirred for 5 hours at the sane
tenperature and pH, followed by salting-out with sodi um chl ori de (250 g)
. The preng-catatin ccnpCMu d was recovered by filtration and washed with
40() m of'-20"a sodi um chl ori.de 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
conpound (No. 2-1 in Table 2) in a yield of 76.3% El enental analysis of
this conmpound gave the following result: C H N Cal cul ated (%9
41. 3 2.2 10. 2 Found (% 41. 4 2.1 10. 0 SYNTHESI S
EXAMPLE 5 (Synthesis of Dye No. 2-7 in Taple 2) (1) Preparation of the
first diazo 1iqifi .u"id:hl%/”d\lo ﬁ%bgfg)rst ?%sz__‘?étfu’r‘d‘ &8 pf ¥pRredias in
Step (1) in Synthesis Exa 4 except that 30.2 g of 2-ampos . "
napht hal ene- 4, 8- sﬁ‘??%vn(irgg)cggf)ﬁ ﬁbﬁt Wt nidt _a‘d"%‘fe‘rre‘f {slrra%i‘l I ‘P@O Bt d°f (393
First Coupllng:%#%}%ﬁ _%ﬂﬁiﬁéﬂhé§20& 3fﬁpf§ﬁst Sﬁ@$fh48¥ag SEP at ed

except that 18. oxy-o-acetyl ani ho-aniTine was used i nstead of

or t hoani si di ne., &8 @ §sulthe 42ake %8l & IRIOBE kRPN DEVbB0aLRe

fol |l owi ng fonn”
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:

E | _ C H N
St 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 éynthesis Example 4 except that 30.2 g of 2-amino-
naphthalene-4,8-disulfonic acid was used instead of
| metanilic acid. |
2 (2) First coupling:

15 Step (2) in Synthesis Example 4 was repeated
‘except that 18.0 g of 2—methoxy-S-acetylamiﬁo-aniline was
used instead of orthoanisidine. As a result, 42.4 g of

a monoazo compound having the foliowing formula:



- C so, was obtained. (3) Preparation of the second diazo |iqui-d: The .
second di azo liquid was prepared as in Synthesis 5 Exanpl e 4 except "t hat -
24.7 g of the nopnoazo conpound obtained in Step (2) was used as t he,
starting arterial. (4) Second coupling: Step (4) in Synthesis Exanple 4 was
repeated except that 5.4 g of orthotol ujdine was used instead of 1- 10

am no- napht hal ene-7-sul fonic acid. AsS-a Tesult, 23.2 g of a diazo conpound
having the followi ng fornmula: OCE3 CE was obtained. (5) Preparation
of the third diazo liquid: 15 . The third diazo |iquid was prepared
as in step (4) in Synthe5|s;§5aap[e 4 except tﬁéf‘lS 3 g of the disazo

c?np?und(g?talngd ;R SpepE§4Lq%f§ffi§g ééG)/ih\rd _coupling: The procedures
of step in Synthesis Exa \__/‘-—~ _
S NECT CE, | |
8035
was obtained.
(3) Preparation of the second diaéo liquid:
The second diazo liqﬁid 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 amterial. -
(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:

was obtained. | _ /)
(5) Preparation of the third diazo liquid:
15 The third diazo_liquid waé prepared_as in step (4)
in Synthesis Example 4 except that 15.3 g of the disazo
compound obtalned in Step (4) was used.
(6) Third coupllng

The procedures of step (6) in Synthesis Example 4



wer e repeated except that 9.9 g of 1-hydroxy-7-(3'-
sulfophenyl)anlnonaphthalene 3-sulfonilc acid was used instead of
1- hydr oxy- 7- am no- naphthalene 3,6-sulfonic acid. As a result, 19.6 g of the

end conpdﬁhd (Dye 5 . 2-7 in Table 2) was obtained in a yield of 71.1%
El emrental anal ysis of this conpound gave-he following result: C H
N Cal cul ated (% 44,7 2.7 10. 2 Found (% 44.5

2.7 10. 3 SYNTHESI S EXAMPLE 6 Dye conpounds were prepared as in Synthesis
Exanples 10 4 and 5 and their structural formul as and maxi num absorp- tion
wavel engt hs ‘are |ISth in Tabl e |nun1ab§orp t ion

wavel engt h Dye WgF € Te eateffl c\cc,f)t rspru UQrag q%]jn,mi droxy-7-{
§|n H0) (nm Pkgaf%ophenyl)aq&&g#ﬁﬁﬁ%Q§§%ﬂqjéi%Plfon1c acid was Gbed O¥N

instead of 1-hydroxy-7-amino-naphthalene-3,6-sulfonic
acid. As a result, 19.6 g of the end compound (Dve
5 No. 2-7 in Table 2) was obtained in a yield of 71.1%.

Elemental analysis of this compound gave the following

result:
s
Calculated (%) 44,7 2.7 10.2
Found (%) 44,5 2.7 10.3

SYNTHESIS EXAMPLE 6

Dye compounds were preparéd as in Synthesis Examples
10 4 and S5 and their structural formulas and maximum absorp-

tion wavelengths are listed in Table 2.



SQ03N& Sa. NH OCH3 HO -B3~ 3 VWA=~N+N =N ' ‘g N,
N - NH 1-3 : :

2 NH2 oCH $3b Ia IsBNa SO 3Na S 3Na
Li . 03S OCH3 HO 1-4 - N=N- _
No56 CHS SOLi SOULi SOBLi -34- Maxi num abs dlgxtimem
wavel ength Dye No. - Structural formula (“rli’blqml(qnn 2
CH3 HO 1-15 - NN _=N_U=> NP. 2 . waveleggxh
~~S03XBYSCodiR - Structural formpbx NkPz ocH3 O (48 §,0) N
1-17, nC3 S N=N N=N 570(nm)
" NH,
Na0,S OCH, HO 2
N=N N=N “-‘-N@- NH,
OO N e c o m
OCH, SO.Na 8Q;Na
SO,Na !
3
GG o
SozNa
SO Na SO Na S0 Na
Li0,S. - P g N :
. SO,Li
SO,L1 S0,Li



M. SS3.i[.NN K, iE)C SO, SCBM M N(C3)

wavel engt h Dye No. Structural formula

(|n HZO)/Qno) NHz NaC3 S .OCH3 HO L N 1-19
00 5 SOBNa H3COCHX~b v OCH3
SO 3Na Tab | e 2 Maxi mum absor pti on wagelength Dye No.
Structural formula (in H20) (nm OCH3
-1 _ SO3Na =SC8Na SO3Na SOBNa OCH3
=N N N=N SCB3Xa. : CH3 SO3Na
' Max imum
absorption
wavelength
Dye No. Structural formula (%n TZO
nm

1-15 - N= “‘@'N N*\ 562
N= \I

S03K
SOSK SOgK

Nk,

0CH3 go N=N\—@_\>—.Hg

1-17, M'O;SN=NN=N)£3)@ S03M’ >70
©)

. S0.M/ SO;M
3% P NE(CH3)a

- 35- Maxi mum absor pti on

S

HO
HO

3
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Dve No. Struczural ,

.l:ax ium absorntion wave | eng ;
formul a (in'HQ (nm) OCH32 2~ ~ -}X -3 S237Na
CH3 so5 SO03Na OCH3 2-4 Li @Bi S U=N. ?j %ﬁ NN=
NH2 CH3 3031 SO3Li 0 CH 3 EO 2- 535- | rcOH 1.
C)O 4N=7~ ~E OCH3 OH~~~~~~ ~ HOO 2-7. %rb~~~~~~~~~~~ ro ~- Max imum ~
-~C-7 S03 3 803 S0 CH3 abs
803L| OCR3 SO3LI N6a03 S OCE3 CR3 HGb%elenoth
XU=N+W-ple ®bE AN N-10 TA Structural formula (in HZO)
—— » (nm)
H.
Na0O3S ocq, HO
A~ N= N—Q§§—N N N=¥ -
6 ST
EJCOCEN OCHJ SO.Na Na
S03Na 3 :
" Table 2
Maximum
absorption
) wavelength
Dye No. Structural formula : (in H 0)
' (nn)
0033
§:>-M N (O = : N M=N ]:EI:]: _
§7 5
2-1 SO3Na S03Na S03Na
S03Na
OCH,

B @ @ e
SO3N&J

S0aNa . S0O3Na



d)” -. « NHCOd g3 So 3 ta S03Na sosnU

OCR3 HO'2-8 NN NN N=2 OCHB SBW
SG3M  So3Wn. M NH4 M ax inmum aosorpti on wavel ength
Dve No. - Structural fornula (in
H0) (nm SOBNza ocEl 3 2-9 SN=Utt |
=I>t1 Nr:CH3 . 602306 .1 CH3
S3sNa SOG3Na SO03M OCH3 EO 2- 10 N NHN imus
N =N 5 0 > 3 -s AOm . @%sorpticen
i m: uOl D@(Qgg4oH)3 oCcH3 ¢ ’C(HO 2-11 $-fN Wwavelength
N=N-N NX>6 -€ooNa—  CH3 tructuraggiggmula SBNa 803Na_(HO 200
Br@=N N - = N=N N=COH S8 (nm)
oczﬁ | q | :
so,z- 47
303 Ha SO-Lfa. 2ife
. 803Na
: oc‘-.3 o E _
‘\.,4 - 2-4 LJ.O:S'.— N=N M;N-@_\[_ ):OB@NHE P
SO3Li
S0:Li
SOaLl
. hs . .
2-5 n,cocm@u=N8u N @ NE
B 0@ 2
00
SOaK
S03K
o - : _ 0OCH,Z ’ 0CE; BO
. . 804Li
0083 S0;Li
\e NeO;S ' 0CH; :
_N=N N=N Ne=N NE
2-7 @ '@ .
. . soaﬁa_ NH?OCH; S03Na . SO3Na
S03M/ oc*{g BO
§22
' OCH; SO’ - S03M’

’
SO;M ’ .MI . NH4



VJ ~NECOC2F-5 S03WL. SO3M' | M : Nm(C3)3 0QHS - ‘.

- N N):O~ NH 2-13 - NsN-  N=NN=NX| 06 a
0 0 SOLNa SOCCz s SO03Na SO2Na OCHS FI O ngl
~~~~J~~~N=N - NEN ~N= 2-14 w OCHS3 SO03Na '
SO2Na SOG3Na SC3 Na Maxi mum absorrt?ﬁf wavel engt h Dye No. Maximunm
Structural formula : (in H,) (nnr) NaGBSabsorption
OoC=3 OCF.3 HO 2-15 i fO" xdavelef{\gt(h N
6 Ca H3 :(LCHI4 . Structural formuls SG3Na SO8Nm H.0)
OC 3 ~So8-NT SOBK HO2-16 N (nm)
, ==3N , s : 5 SO-~~~C8 o .
S03Na /0053 =0
- - = A _NECE
2-9 <rQ4_/>—N—N_ @) J—N@N—N)J\OE@/ ECE; s
0CH; . % Sogwe |
S0;Na . ' :
/SO;M' /bCEg , " Eo : )
@@@t@c o
: S0:M" o~
. CE; - 80,M’ o/
. ’ M :NE(CzH.‘OE)g
s OCH;
2-11 @—N=N N= NE-@
§/7 7
~ COONa CHy - S0s¥a . E03¥a
' ' sosua

NEu002F5 SO3M,

2-12 ‘B <:> =N §:> N=} NE
. “g ‘SOjM' 5?9

S0;M7 M’ NH(C.—Ig )a
0CyHs EO . .
2-13 N= N N=N N= “):'0:@: Vs
. SOgNa £ 20 )
) OC E .
S0sNa 2bg S03Na
SO;_Na.
OCH; EO
N N N=N N=HN NE
2‘14 420
S04Na
OC‘Ig . 3L .
. SO;Na . SO;Na
: S03Na ’

Qu



803, & 503 K. SGBNa OCH3 HO 2-17~~~~1- 2-17

NN=N ‘N=N N=N:t rCD"'4F-49 60 s 803Na
CH3 SBNa SGBNa. CCEI HO 2-18
NH2N=N  *N. N--r2 SC3Na S. 70 27 SCBNa SOBNa.
SGBNa HO N=N N-N N NH 2- P SQ3Li C83 SO3Li
SG3Li SO3Na C20S OCH3 HO 2-20 7 ' N:N&-(6 N N—PN—$
N 6 Os OCHr3 | 03Na .39- E: canpl efaxim
| on- exchanged water (hereinafter, is referred si rrply to as wat er)“°°°7II‘Wt0.
" . wavelength
parts Dve No, Structural formula (in H Oi
(nm)'
H103S C.-g Ci‘g EO
- ' N= N-@—N NE,
s Grder™ L.,
HzCOCHN ocs S0:¥a
‘S0;Na 3 80;a
) SOaK
_ ' 2-16 @—H ¥ N= M N= N"YEz
o sg z Fd5
~ 803K : ’
S03K :
soma C~-a EO
g e
_ §0 5
. SO;N& : CHs. SO3Na
SO3N3.
0CcT; EO
= _ NE,
) :)\/\/_\SO;;Na FE7
S03Na -
S03Na
' N=N N=N N=N NHz o
T P
80,Li CH, §0,11
S03L1

2-20 @-N= —@—n N-’—N Nﬁoj SO ;o5



Di et hyl ene gl ycol 25 5 Dye No. 1-1 - "

4 Tot al 100 wt. parts The foregoi na components were suzZ|C|eatlv
m:cea in.avessel to dissolve the solid conponents and after filterging
the mixture with a Teflon (Trade Mark) filter having micro 10 pores., of

1 mcron of pore size under pressure, the' filtrate was subjected to a
deaassing treatnent usinc a vacuum-pH+m 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 orga.f&gorqinc licuid by a piezo elecric
oscillator (the discharging orifictedrameter of 50 mcrons, the piezo

el ectric oscill at ofggltd Vdisn é&t@g@epf(ﬁ@+xohggt=and t he frequency of 4
KHz). The results were-all satlsfactory In addition, 20 when the same

procedure as nentijonet ebeved Wesmb Dy | eyeds ushng-Pye Ma. wi2- partd nf place
of Dye No.1-1 good results were obtained in all the tests; Test T1l: Long

storaae stabilitv mfetieebste nglydsli d: 25 ' 25 Wien 't he recordina

liauid was stored for 6 mc Ir s a_ -300C and 60CC in a closed =""gs _

a.s -, t*-e dedpe= iNen .- L. nsoluble matters was ndt cbseteed and the
Totzal ' 100 wt. parts

The foregoing comnonéqcc wers SdI:l cientlv mixed
in.avessel to dissolve the solid components and zfter filter-
ing the mixture with.a-Teflon (Trade Mark) fiiter having micro

10 pores .of 1 micron of pore size under pressure, the '’

filtrate was subjected to a degassing trsztment using

-

)

vacuum pump to p:pvide a recoréing liguid. The rescording
liguid thus obtained waé subjectsd té following t=sts T
to T5 using a recording device having on-demaznd tvpe ink-

15 jet recording heads for discharging droplets 0of & recording -’
licuid by a piezo electric oscillator (the discharging
orifice diameter of 50 microns, the piezo electric
oscillator driving voltage of 60 volts, and the freguency
of 4 KHz). The results were all satisfactory. 1In addition;

20 wﬁen the same procedure as mentioned above was followed using
Dye No.. 2-1 in place of.Dye No.l1-1 good rssults were
cbtained in all the tests;

Test T;: Long storage stability of'recording
liquid:

25 When the recording liquid was storad for 6

%



proert.ies and color tone of t:he licuid were unchanced. Test T2:
Dischar.--n. sta I1',: 2 5- When recordi ng was perforned by
continuously ejecting the recording licuid for 24 hours. in an at=oshnere
of roomYemmerature, 5C and 40C, high-cuality- recorcing could be stbly per

ornmea throuahout the test pericd under eagh,.-condition. 10 Test
T3: Dischargi ng response: Wen the inter tent aischaraing of the recorc-
ing licuid at two-second interval and the dcschar--ns ae-_ allowing to

stand the recording licuid for 2 nonths were tested, no orifice too

cl oag-ng ocaur=ed anc stable anc 15 uni formrecording was per~ornmec in
each case. TesciFe at Q1T \ernd 6&00ried: i phges: Fhaseecordad-iemagésehad
high aensit-; and were clear. The density reduction percentage of the
recorded i ne@eEesiitign expobisriuwhbe | MEYESTE OWaASr OM FRABIFER 3220 t€npnt hs
was | ess than 1% Al so, when the recorded i nages were imersed in water
for one mi NUPEOTETHIES MPD-CIHr | AR SO hasi et ySRLEt FET2TREF RGeS,
Fixabilitv for various kinds of recording nedLa:;25L Recor ded

i mages formed on eac: E2S¥:Tg:r RBFHAFGS-"F Sta21Lity:

5 ' When recording was perZformed by continuously

rh

ejecting the racording licuid

or 24 hours in an aztmosghere

°c, hi I

()]
o

of rcom temperature, C anc 4

fu
Q
o]
|
W
£
1))
|—l
' 4
f
a}
w
0
9]
H
o8
l.o
s
19

could be stably performed throuchout tée tast periccd under
k#; each condition.’ |
10 Teét T3: Discharging rasponse:

When the intermittent discharging of the racord-
ing licquid at two-second intexval and the discharging after
allowing to standé the recorﬁing licuid for 2 months were
tested, no orifice top clogging occurrad ané stabls and

15 uniform rscording was performed in ezch case.
Test T4: Quality of recorded images: .

were

N

The recorded imageé had hich density an
_ clear. The density reduction percsntage of the rscorded
N\’ ) ' ‘o
' imaces aftar exposing the images to a rocm l;mp for 3
20 months was less than 1%. Also, when ;he racorded images
wers immersed in water for one minute, blotting of the
’
images was very little.
Test-TS: Fixability for various kihdsupf
recording media: |

25 Recorded images formed on ezch ¢I the racoraing



P

pacers shown in the follow ng table were rub-ed with a fincer after.,15 .
seconds since recordina and the shift and blotting of the rubbed parts of *
t he (ﬂﬁges were inspected. In each case, neither shift- nor blottigg of the
i mpmass™5  was observed, which showed t excellent fixabilitv of the

-recording |iquid. : henane or paper Paver
“arade Maker G nwa High quality Sanyo Kokusaku 10
paper Pul p Co., Ltd. Seven Star
Rokuet s-a Sei shi K. K. Haku Botan ' Medi um oualitv Honshu Seishi K K
15 parers Toyowki Ltethe foll Nwmnm.mab4£nMH*§TmmbEbshwanKa Paper No.
4 Exanole 2 Water 62 Wt. parts
N- net hyl - 8ipgeroaftienels seconds5isizge recording D@t bye' endlyl udl
19 Dye No. 1-3 4 Total 100 wt. parts A recording liauid

havi ng thbxqb‘emgc@ﬁpbhen:gbhﬂg pesre &f ihe himage® weraeinggerhegxanple 1

and 25 subjected to Test Tl to T5 as in Exanple 1 using a recording
In each case, neither snlf nor blot._nc of the imzges

S was observed, which showed the exc _ent fixability of the

racording liquid. )

"

Tradename of

paper _ Paper grade. Maker
Ginwa | High cuality Sanyo Kokusaku .-”:}‘
10 paper Pulp Co., Ltd.
Seven Star " . Hokuetsu Seishi
| K.K.
Haku Botan Medigm qﬁality 'Honshu Seishi
K.X.
iS o - Toyo Fiitér _.ﬁdn-sized.paper Tovo Roshi K.K.

Paper No. 4

Example 2

Water | 62 wt. parts 3
| -, ~
N-methyl-2-pyrrolidone 15 "
20 Diethylene glycol 19 "
Dye No. 1-3 | 4 "

e

Total 100 wt. parts.
A recording liquid having the above components
was prepared by the same manner as in Example 1 and

25 subjected to Test Tl to TS as in Example 1 using a reccrding



42- device having an on-demand type nultinle head (the discharging orifice
dianmeter of 35 microns, the heating resistor resistance of 150a, the
drivina vol taae of 30 volts, and freauency of 2 KHz) for recordinc by
apm ying¥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 sane pro- cedure of this exanple was foll owed usina Dve No.
2-5 in place of by No.1-3 and excel |l ent 4%sul ts were obtained 10 in all

the tests. Examle 3 Water 45 wt. parts Ethyl ene
gl ycol device havingOad, dnPhBEBERM! t9peMnflizold di nones 3p:da
-Dye No. 2-7 5 Totall 100 wt. part A recording

liquid havi ndisdicapding 60NE06ER! BOAMBRS -PEEP AL GhilLd e, SEHE HBARSHGAS 1N
Exanple 1 and subjected to Tests Tlto T5 as in Examle 2. 20 were
excel l ent | nrasistde tesistance-48- 1Egan the 4riving voltage of 30
volts, andé fraquency of 2 KHz) for racordinc bv applying
5 thermzl energy to a recording ligquid in the reacording -
head to generate droplets of the rec%%idé liquid. The
results ars eﬁcel;ent in &1l the tasts. The same-pro—.
cedure of this example wazs followed using Dve No.Z;ﬁ in

i place of by No.l-3 and excellent results were obtained
N ' '

10 in all the tests.
| Example 3

Watar _ 45 wt. parts
Ethylene glycol o ' 20 .
1,3-Dimethyl-2-imidazolidinone 30 "

15 -Dve No. 2-7 S "

Totzl A 100 wt. part
A recording liguid having the above .composition
was prepared by the same manner as in Example 1 and
L suhjectaﬁ to Tests Tl to T5 as i; Example 2.

20 were excellent in all the tests.



a

Wat er 60 wt. parts D ethvlene alvcol ~ ©

>

36 Il Dye No. 2-10 . 45 : - )
Tot al 100 wt. parts A recording liauid havina the above- conponegfs was
prepared by the same nmanner as in Exa-anple 1 and subjected to Test Tl to
T as in Exaamml e 2. The results,mer&fgood in all the tests. 10 Exammle 5

Wat er 664 parts D ethylvene clv col nono- 15

nmet hv3 et her 30 Dyne No. 2-11 A
Tot al 100 wt. parts A recording liquid having the above conponents was
prepared by the sane manner as in Exanple 1 and 20 subjected to Tests T
to T as in Exanple 2.'The_resultﬁEﬁEEéﬁggbina 1 5 were good in all the
tests. 41t Exanct2.e 6 to 13 Recardling licuids having the ccmmonent -s
shown in Table 3 b®R&&*as Exammles 6 to 13 were pr&Epared BFres
Diethyvlene glvcol 36 b
4 "
Dye No. 2-10
5 : . Total 100 wt. parts

A recording liguid having the above. components

was preparsd by the szme manner as in Example 1 and

subject=d to Test Tlto T3 as in Example 2. The results

were good in all the tests.
10
Examole S
Watar - 66 wt. parts
Diethvlene glyCOi mono-
15 " methyl ether 30 "

Dyne No. 2-11 : 4 ."
' Total 100 wt. parts
A recording liquid'hav;ng the above components
was prepared by the same manner as in Example 1 and
as in'Exampie 2. The results

20 subjected to Tests T, to T

1 5

were good in all the tests.



.the sane manner as in Exanple 1. Each of the recording 5 | i caui ds was

fllled-in a felt pen anc after witina on a nmediumquality paper (Haku

Bot an, t-de hane, made bv Honshu Seishi K K.) using each recording |iquid,

t'he watr resistance of the witten i maes was tested. Furthernore, the

witing property of each recording liquid 10 after allowng to stand the

felt pen for 24 hours w thout the can m@@%éested. The recording liquids in
re

t he exanpl es were excellent in water ance and witin property after

all owi ng to stand. -45- Tabl e 3 Exanpl e No. Recording liquid
conpounent W.part 6 Wat er 71

Di et hyl ene gl ycol Exaxiipyeb Ng:o 213 4
Tot al .. ...100 7 ) Vat er )

45 Et hyl ene gl ycol Recording liquidsyhayipg Hile ZRRenan gonehown

30 Dye No. 2-13 ! ' _ Total 100
8 inpfegbde 3 below as Examples 6 to 1Xyere prerparad by

the same manner as in Example 1. Each of the rescordéing

tn

liquids was filled in a felt pen and aftsr writing on a
medium quality paper (Haku.Botan, trazée hame, made by
Honshu Seishi K. K.) using egch recording liquidg, £he
watar resistance of the writtan images‘was taested.

Y, Furthermore, the writing property of each recording ligquid

10 after allowing to stand the felt pen for 24 hours without

excellent in water resistance and writing property after

allowing to stand. : - . -



Et hyl ene gl ycol nononethyl ether35 Dye No.1-15 or 2-15 A B

@

Tot al 100 9 Wt er =
76 Di et hyl ene gl ycol 20 Dye No. 2-18 ~f
4 Tot al 100 10 Wat er :
60 N net hyl -2-pyrrolidone 15 fg hyl ene gl ycol dinethyl ether 20
Dye No.1-4 or 2-20 5 Tot al : 100
-46- 111 Wat er ' 71 Di et hyl ene gl ycol
25 Dye No. 2-2 4 Tot al
100 12 Wt er Table 3 60 Et hyl ene gl ycol
nononet hyl et her35 Dye No.1-17 or 2-4 _ 5 Tot al
100 13 Wat er ) L 60 ,
N- et hyl - 2- BaPailegdte. Recording giigpidycopRounent netWirPafher 20
6 . Water 71
Diethylene glycol 25
Dye No. 2-3 ' 4
Total _ - - 100
7 Water | | 45
Ethylene glyéol o 20
N-methyl-Z-pyrrolidone. .30
. Dye No. 2-13 _ _ =
Total 100
8_ _ Water: : = ' 60
Ethylene glycol monomethyl ether3s
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.l1-4 or 2-20 _ S

Total 100



Dye NQ.*1-19, or 2-16 5 Tot al 100
The procedures of Exanple 6 were repeated except that dye conpound No. 2-3
was replaced by No. 2-6, 2-8, 2-9 or 2-17. In addition, the procedures of
Exanpl e 2¥Were repeated except that dye compound No. 2-5 was repl aced 10

by No. 2-10, 2-12, 2-14 or 2-19. The ré6erding |iquids CLAIMS: 1. A
napht hal ene trisazo conpound represented by the general formula (11): 5
EQ-—~~~~~~ EAUWULENB N=NCK=N. ~~(I1) * /|  ~~~~t3M M SO3M wherein X
represents a hydrogen atom a |ower al kyl 10 group, a phenyl group or a
phenyl group substlﬁqted by -S M m represents zero or 1, M
represents an al kal i""netal ato at&honi um or H. Am (wherein An1rébresents

an amne); A represents an u |tuted Qr. substituted benze
napht hal ene ring; B and C 15 B%%Q & reﬁ%%@e an unsubstl?gt or
substituted 1, 4-phenyl ene or 1, 4-na hthﬁlgne group provideéed that,B and C do
not represent a naphthyl ene greé%—aﬁ—%heﬁyﬁﬁrfTﬂe; and provided—that the
substituents for each of A Total 100

12 - Water 60

Ethylene glycol monomethyl ether35

Dye No.1-17 or 2-4 5
Total 100
LS
./
13 Water 60
N-methyl-2-pyrrolidone 15
Ethylene glycol dimethyl ether 20
Dye No.1-19 or 2-16 _ S
Total 100
/

The procedures of Exemple 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



B and C are selected fromthe group consisting of -SBM 20 | ower
al kyl, lower alkoxy, |ower alkyl carbonylamno, -cOOM and hal ogen. C

N 49 - 2. A naphthalene trisazo corrpound&‘;‘iM(lafi,rT_‘iqJJ"—QJ—"=’*"'m 1, wherein A
in the gla_ﬁeral formula (11) represents a - substituted phenyl

group or a -SO 3Msubstituted phenyl gro | 1 ‘\‘J&M\er substituted
5 by a lower alkyl group or a | ower aii“ “g m“ S a
1, 4- phenyl ene group substituted b$8-a |owets &l Kyl #roup "or a | ower

al koxy group; C represents a -S03 M substituted 1,4-naphthylene group ora
1, 4- phenyl ene group substituted by a | ower alkyl group or a |ower alkoxy
10 group; -SAAMSX represents a hydrogen atomor a - SCOM substituted
phenyl group. 3. A naphthalene trisazo conmpound as clained in claim
1 or 2, wherein Mrepresents Na or Li. 15 4. A naphthal ene trisazo conpound
as claimed in chai Ma3pn, tigfAidhe tirl dd3 IRMPAnd OFdp-@séhtedi Byan the(BM
substituted phenyl group;, B is a 1,4-phenylene group substituted by a

| ower al koxy Or géiheral iforaiil-aSQIN )20 substituted 1,4-naphthyl ene
group; X represents a hydrogen atom or an - SG3M substituted phenyl group;
and MisS’ ) o HQ '

A—N=N—B—-N=N—C—N=N

YEX
- (11)

A SO3M)m
S0z;M

wherein X represents a hydrogen atomc. 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
tige; and provided that the substituents ?or each of A,

\vJ h B and C are selected from the group consisting of -SO3M.

’ 20 lower alkyl, lower alkoxy, lower auqﬂ.carmﬁnﬂjndno,-camm and

- halogen.



Na. - 50 - 5. A-naphthal ene trisazo conpound represented by the e

follown :acc-w HO -. HO  NH_° .

SN-NASN=. r NH2 SG3Na X :QQDSNa

. SCB8Na 6. ﬂ!ﬂﬁmm‘wt‘“tn sazo conpound represented by the follow ng

structural ~~H@9410 N U - UENMN SG3Na
SCsoa aSlla 7. - A recording liquid when used in ink jet

pr| nting conprising a recording agent as a recording-imge formng 15

conponent and%sp ture &af@a’ge trlga O\/\%%&ég?ﬁlol&blecqr ang d._sr?L% ng for

di ssol ving or rES g sard recor- erein sal

agent conpri ses alnd, ARl RN NERD YeheRS ! b3 LA SARAIAY 1L f om ¢ he
a =S

group consi sting of conpounds repreésente y the general ormula (I)

or (I1): EO ~S0M substituted. phenyl group or O3

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 oOr a lower alkoxy group; C represents a ~SO3M

substituted 1,4-naphthylene group or a 1,4-phenylene group -
substituted by a lower alkyl group or a lower alkoxy g

10 group; and X represents a hydrogen atom or a -SC3M

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;' b is an —SO3M SJ
20 substituted 1,4-naphthylene group; X represents a hydrocgen

atom or an -803M substituted phenyl group:; and M is

Na.



-y~~g ‘B-y=N < g yX YyEX ~(1) so O s@BX)m sOZzi HO A
N-B-U - -B -C T=N-I.(I1) SQ7l [ **1 UUl I | MV\hereln
X represents a hydrogen atom a |ower alkyl group, a ph or
phenyl gr%’up substituted by -So3M m represents “m \mm
represents an alkali nmetal atom anmoni um or M“\
represents an anmne); and wherein in formula (I)* Ais a -SBM
substituted naphthyl group, and B is_ g%enylene substituted by at |east one
substituent selected fromthe group conhsisting of |ower alkyl and | ower
al koxy, and in fogpula r(adaﬁhﬁé&@reeféeéoaamuaéehat Hég}@geilx@e“d by®' the
substituted benzene or naphthal ene ring; represénts an
unsubsti tut ed (NfornﬁumngLﬁtxhdzubaﬁmfb&mmBaor 1, 4 napht hyl ene group
provided that B and C do not reprgsent a naphthylene group at the. sane
time; and provided that the subgtituents for eactEof A B~and G are 15
sel ected fromthe gt _QQS qgog | overgal Kyl fower 3 a~koxy,
| ower al kyl carbon ), Rl géﬁ?N?IE§ZE§§E?orﬂing liquid as
clalned in claim?7, mhereln

. o - 804Na
SO.Na
S0,Na

SO,Ha
6. A naphthalene trisazo compound represented by the

. following structural formula:

7
o @M@ o ﬁcr@
S0,Na Na _ -~ 8S0,Ma
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 weter 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

N 20 formula (I) or (II):

A—N=N—i;3—'3f=y)g./|\']/\g<{/hl=y{\o—>‘ygz - o

- HO
(O (II)
B \SO'.'.M)m

S0.M



20 said recording agent is a naphthal ene trisazo conpound represent'ed

by the general formula {(I}+——HO H-Z A - aL -B- S
U=U 0 &kz (1) O~~~~ a PM * 1] [1zl1111t1 |1 | 11 -52- wherein
Ais a -SBM mm mhyl group and B is 1, 4-phenyl ene subst™ ut ed
by at |east oﬁ | ower al ggxy group; mrepresents zero or 1;
and M represents an al kal i netal atom anmmoni umor H. Am 5 (wherein Am
represents an amine). 9. A recording liquid as clained in claim?7,

wherein said recording agent is a naphthal ene trisazo conmpound represented

by the general reraim X |teprdfents a hydrogen atom, a lowd SEBRy1
AK~~g- B-g~~g- G K=S ~(11) wherein X represents a hydrogen atom a | ower

al kyl 15 graxgup a c’pltetwtllygr@upunroa phehenydr @peuriEibstd edteg bo3;
m represents zero or 1, %ﬁgr esents an alkali netal atom anmoni um or

H. Am (wher ei n A9 eRELWLLERSARTFRe) Z8A°r efffesent s dh FTRRART¢REFedan

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 ét least one substituent selected from

the group Qonsisting of lé&er alkyl and lower alkoxy, -
apd in formula (II), A_représents an ‘unsubstituted \~;
10 orlsubstitUted benzene or naphthalene ring; B and C
each represents an unsubstituted or sﬁbstituted
1,4-phenylene or l,-4-naph_thylen’é"group ‘provided that B and
C do not represent a naphthylene group atijm.samatipe;euﬁ
_ brovided that the substituents for each of A, B and C:afe
15 selected from the group consisting of —SO3M, lower alkyl,llower

alkoxy, 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):

HQ NH,

. . ) l ) . .
A-H=N—B—N=N—"S5S"7T0 ﬂ=N@'NHE )
/MEZLS;l; \ (L)
_ - 50:M),, S0:u '
S0.M



or substituted benzene or naphthalene ring; B and C 20 each represents
an. unsubstituted or substituted 1, 4- phenylepglggflfA«naﬁhrhyTéhe group
provi ded.that B and C do not represent a naphthylene grou

tinme, ané.’pr ovided that the substituents for each ‘ m&@ﬂ%‘\e

L M S * -53- selected fromthe group consi sm\‘g Iower
al kyl , | oner al koxy, | ower aIkyI carbonylan1ho - and hal ogen.

5 10. A recording liquid as Xlaimed in claim7, wherein Ain
the general fornmula (11) represents a - SG3M substituted phenyl group or a
-SBM substituted phenyl group which is further substituted by a
substituent sel eghedeinomnatie grosp MceGBEtiitligedohaphthyl grdupadnd & Kyl
group and a |ower al koxy group; Bis a 1, 4- phenyl ene grou substituted
by a substltuést1se+Bheeﬂl¢n§nﬁnhétgtﬁﬁﬁdcgﬁsP§t@ﬁ@safOQeI&ﬂ@?rélkyI
group and a | ower al koxy group, C represents a -So3M substituted

1, 4- n- apht hyl eneagkpliposr 9W§r4abh8ﬁ¥Iéﬁ@uﬁroﬁprfgresen FoZEFCuCEd Loy 39
substituent selected from the rouggcon5| tin

al rou
and a | ower al koMyrgpeapenhfidax pdhrddefiesa ﬁ§gPOggﬁm§Pon1or aﬂké' g P

5 {wherein Am represents an amlne).

9. A recording.liquid es claimed in claim 7, wherein
said recording agent is a naphthalene trisazo compound

\// represented by the general fermula (I1):
10 '

S01M

wherein X represents a hydrogen atom, a lower alkyl
15 group, a phenyl group or a phenyl group substituted by

-303M= m Tepresents zero or 1; M represents an

alkali metal etom,' ammonium oxr 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 eaeh of A,

B and C are



substituted phenyl group. 20 11. A recording liquid as clainrmed i n=any °
of clai-ms—7—te—16—wheretn Min the general fornulae (1) and (1) :

repres | 1111 111,101 1121 111!'11 !'1 -54- 12. A;;z
record iﬂ“hﬁﬂiﬁm jred in claim7, wherein said recording agent is
sel ect consi sting of the conpounds having the foll ow ng
structural fornulae 5 10raCs -53- 0 HO OCaCH3 SOXa

So3Na 10 oCi * 15 > b=N 0 S®@:la

0 80 3\ SO Na . SO .Na 20 13. A recording liquid as clained

in any of claiselebted Eronidierigidulr colditiig Sabel cospgund 1&wlrl to
a 20% by weight to the total weight of the recording:

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 (I1) represents a

—503M substituted phenyl group or a —803M substituted

phenyl group which is further substituted by a
substituent selected from the group consisting of a \‘J
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-naphthylene 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 -303M

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.



liquid 14.. A recording liquid as clained in any of clains 7 5 to
13+ whérein the content of the water-soluble_organic solvent is 5to
89. 9% by wel ght of the total weight of the recording liquid. I5-"A
recording-liquid as claimed i nmany of clains 7 10 ”ﬂm, m
content of water is 10 to 90% by wei ght of the total W“ T’IM“'
recording liquid. 15 16. A recording liquid as clained ih any *0
claims 7 to 15, wherein the recording,liquid further contains at |east
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 speci fi d2.esizstrawoerdiog nalduiy Agestaiidd inABYaoRe70f wme%alk 1
1-3, 1-4, 1-15, 1-17, 1-19 and 2-1 to 2-20 as described herein. L
M S .56-. 1gsaid ATREOFAdingy |agentd dczorsklectedc| firom7, the dgs&npbed

herein with reference tQ any gne of the Exanples. 19. A recording liquid
conprising a recSPRHEF GOt s é:*}eeccﬁq}}ﬂﬁij‘q%gé‘?\b%wngtbﬁrrpéﬁéhpwand a

m xture of water sa;l}qlcq:u%tlerfo%li%lee_ organi c solvent for

5 .
Ma0,8 ' -
RooRcs fjcrﬂ—*f@v=~
OC” SO,.Na
N : - - 8QyNa - - - 80:¥a :
10 o
@@Q o=@
SO 2N
& so .Ia_ SO Na
15 @‘ *3‘@-\1—-\1 O \r=:rmj
SO,Na 0.Na
3 SOB_I;_ O L
v
: 20 13. A recording liquid as claimed in any of claims 7

to 12, wherein the content of said compound is 0.1 to



di ssol ving or dispersing said recording agent, wherein said recording, 'agent
conpri ses at Ieast one napht hal ene trisazo -conpound represented by LQe *
" general }R z ca3%$~~~ 03;L | Z wherein: Mrepggsents

an al kal i nium or H Am (wherein Amrepresents an amne); A
Is a -SO M‘B‘@ !ﬂ“ﬁmht hyl group; and 3 B is phenyl ene substituted by
at | east *sel ect ed fronl%hp group consisting of |ower alkyl

and | ower al koxy.

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 in.any of claims 7 NG/
10 to-14, wherein the content of water is 10 to 90% by
weight of the total weight of the recording liguid.

P

15 i16. A recording 1iqpid as ciaimed in any of claims 7

to 15, wherein the recording liquid further bontains

at least one of a viécosity controlling agent, a

surface active agent; a surface tension controlling

) agent, a pH controlling agent, an fungicide agent, and \J

20 a specific resistance controlling agent.

17.  aAny one of dyes 1-1, 1-3, 1-4, 1-15, 1-17, 1-19

and 2-1 to 2-20 as described herein,

3



N
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| T O R
— % - . e
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
dissolging or dispersing said recording agent, wherein
said recording agent comprises at least one naphthalene

trisazo compound represented by the general formula:

NE,

a—q
.4

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.




