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Development of High Durability Cyan and Magenta Dyes for Ink Jet
Printing System
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Naotaka WACHI**** Toshiki TAGUCHI***** and Yoshiharu YABUKI*

Abstract

Water-soluble novel cyan and magenta dyes, which show high ozone-fastness and light-fastness on
porous photo media, have been developed for inkjet printing systems. Control of dye energy levels, removal
of groups sensitive towards ozone, and acceleration of copper-phthalocyanine complex (CuPc) aggregation
were the dominant factors to significantly improve both ozone-fastness and light-fastness. For the
development of the CuPc cyan skeleton, alkyl sulfonyl groups, all of which were located at beta positions on
the CuPc skeleton, were effective in improving dye fastness. For the development of the magenta skeleton, a
combination of aniline-substituted pyridine coupling component and pyrazole diazonium component was an
inherently important skeleton to improve dye fastness. Deprived from the de-aggregation compounds

developed for silver halide photography, we succeeded in developing an anti-bronzing ink additive.
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Table 1 Demands for Good Image Quality.
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Fig. 1 Cross-section models of various imaging materials.
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Table 2 Physical Parameters of Ozone and Oxygen.

T [LES
A ALRT D vl eV 12.30 12.07
BFHMNS eV 1.92 0.15
BRILELL (25C) V 2.07 1.23
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Fig. 2 Molecular design concepts of ozone-fast dyes.

42 FFBHROER
REM IR EHEOP NS, Lo F#EFTa 7
MY AL S LR R ER L LT, V7 I

N O3

7407 =y (CuPc) Jebta, ~Er 7137 Vg
PBEIR U7 7y a7 = okl e A CEAE, i
IR ICE L, BHRERIENTYL720TH
Bo A U HEOSRTIE, KlZkxZza>v 7o)
L, 7O T R TEAF L TWRAESE LR T W
H&, BALEMOMEEFE Lo L 72
~Brygepl LCid, B2 5 ClLAcid Red 527%
EOT VYRR OIS, S FE S EREROGESHGS
NTWds, WENLTiT AV o, WeEs b IFEICA
WERLDTHo77, ZNTH, bILbIAT VYk
HEATZHEBE, AN REEYEoO®E S, STRETOHR
HEOEE2LTHL, vE ¥Rt v i
FHEE LT, KEOFBEHRA L b o7z F1Ug, A
MoOHIE~Y v & O A IEF (BT, RICET
THZERICL > TRERENDL L TLBLT A &, F
FENTZERIC iof@ﬁ@gw#ioébtmﬁé
NTLEIBREDLDL7-0OTH D, FNHL, LIk
3oDTHEFa T oL, BLEMOR L,
Ty EORISEDE CBEEIEOREOZOEFIF L T
FrHGRER e T 5 Htx L o7,

4.3 T UEFEOBHE
MDA 7Dy VT vy —IIERINTW Y
YR, 13& A EDYCIDirect Blue 87, 199 12ft3% X
B CuPc B CTh o720 TNE D CuPc ekt + v~
X E DD TH G ANK A7 IO 7= ey
EDRIBIZOWTHENT L2 2 A, KERrEFREHE
B AikH#, BEREOZESEEGOUIR SN, 75 IVEES
BREGZ 52 EDbrolz. £z, WEHillsSI12X 1,
Scheme 112773 & 9 AR ARG S HTwnb Y,
LRSS DEE DS, BMOWE TR IMEOEAIZL S
BALEMOR L, VU5 0RELY HBWEEHRIC
L) WHEAI T B 2 DS A e RIS ER) &
A 770 PUHENTW/zClDirect Blue 87 %1991, #Ei&E
oD CuPcFERI D AN R AMLIZE D AR E A, KIS
DREEIREAZ Lz, NP UBIC Lfﬁfﬁzt;,
wa*%ﬁgléﬂt@%& HEEM E Do &
FIRET B 20121, GRS 03— @t”%@ﬂﬁ
ﬁ%iﬁéﬂ%#%@ BT B ERIE DAL EHIH2TE
FTHbDo CuPCRDOERV Y UVED afiOH, BL
O BALORDFE—DIETENZENEIR S N2 gef &
B L, %@ MR L2 2R, B ERA Gk
7)‘1%75‘ EHIZECIEDRHENE o7, EHIC
X, A ,3 MBI CuPc gkl it A+ 7 o 1 % fhi L
t&:%,Cﬁk@NVEVﬁL®E%%®%%ﬁﬁﬁ
S I, SR B R AR D B 2 ka8
b#@ BALIZTEBIRY B B KGR EEA
TILEMZM ESEALI LT, WAV e kEL

N COH Os A\ COH 05 AN\ O0H
Z (SO5)s > cu*+ 'O3S‘£;[ O8I Y T 0sSTL
CN CHO CO,H

Scheme 1

FUJIFILM RESEARCH & DEVELOPMENT (No.54-2009)

33



=)
o

b

%0 I N o |

=1.0

70

R S o
50 P | ‘ [

Ozonefastness

40 i/’ : : T
30
20

Residual optical density (%)OD

« —substituted

o i : : ‘ ‘ ‘ : o
0.6 0.7 0.8 0.9 1 11 1.2 13 1.4
Oxdation potential Eox (V vs SCE)

Fig. 3 Correlation between ozone-fastness and oxidation potential.
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Fig. 8 Effect of anti-bronzing ink additive.

6. 1> 7iEMDD 3 EMERMREEDHEIL

bR &9, KilEZR B b2 ER L 72k &
BTN, INERMETLITITE, A7V 2y
MNER DGR OB IZBI T BN D o 72D TRIRIIA

FUJIFILM RESEARCH & DEVELOPMENT (No.54-2009)



Lt CB &2, 4B, ROEREFHMICE L Tid
HRE AL SRR 67 B 5 1 5 ISR A Bl s
72O T ENTZ 0,

T by RRSHHEND A ¥ 7 Of/NEEOH:
WMEENER A 7 ORI RAET 572012, 1~
7Y x oy MHGRHIEIE WM & ZE L2 B A R R &
NB, SO, EWHE L D@Lﬁﬁﬁ%%%tt
B OMESL DS E LD RA Vb e B, IS
iﬁ%ﬂ%#%é@iirﬁm\%ﬁﬁéﬁ-4/7«/
FOHZEZYORKNE L LSO TWAEMEE A+ >~
R TH 5o

DT UYRNE, CuPcBHEOENY B UBRIEA S
LI RCOEBREN AN THRITINIELR S v, D7
O, TOLELRBEHRIEZEA L2750 b IViFER
EERL, mELIET, i1+ OFET, ikt
FUS &4 T CuPc GekH I e 3 2 3y (Scheme 3) %
LD LI BT, AT B Gkt o E S A
FTrOEEEBDIIZ L ENEELE L, 2D

TUE, BRALBUL & FEMNCARET L TR U DS ET
TOEMHERMTIENTEZ L, RO BEERED
R L, EOICIMELRLMEEREITRH) LT, &
ERELERTE TV 5,

XU IGERM-1E, 400 EERATUREE2DOD

N UENS L L ARG S, R TIETAL
RUALEF R D o ANVKMLTETIX, ITEORHE S
AMEZ —EME THRSEL 2012, 2200V

B, 200XV IF 7= VEBEROER4AEITIZ—DF
DANFEEMERHBEL CEALZTNE RS 2w
(Scheme 4). F 72, KBFEORERE AT 3 5 KIS
o gurt e Bk L, SMEORKEEME L TRMER
A% DB TN D Do Tk DANFK AL E R L
ToAER, MR AR T VR EEICH, A VR v LEN E
LTHNT 7 v &EIRTH LT, BMGELETTORE
BINAY ANV R AT EEIC e o720 PV T 7 v EHWD
LT, UBTHEET AMEEE P =ICTE 5, K
T, JeBtOHBEERLEOME, SR oo
ESZIZ & - C, BfF3 2MMEEA 4+ > 2L L 7- T3
BLENWRE L 2 o 720

02(CH2):S0sM

MO3S(H,C);0,8 SOZ(CH2)3SOQNHCHZCHCH3
CN (:r|30(ot:|1zcr13)3 \ Ny \

CN

Ph002M

C

02(CHySONHCH,CHCHy \ N/ N
O HOCH,CH,0CH,CH,0H H (Y AL
CN

N MO3S(H2C)302S H 'SO,(CH,)3SOM

Scheme 3

Me

t-C4H Q o0 Kl N el som
/ I
S s S g u )

p Me
S S "
z \E k s@ Sulfolane N % S©
MOS MOsS SOgM
Scheme 4

7. BU

PSS yﬂ YA4TDA Yy N HBEEBETKIC
FI L2 A I8l o TWwWie, 1072y ba
J— 7U/b@ﬁ/zﬁxmié@@%ﬁﬁ%K&§¢
BEEBHIT, Wl BXOA v o BgeE &R
GEMICOENT:, VT VY ERBLU~E Y ¥ 4uk % B
L7z, Fig. 91%, 7 Y HRC-1, ~¥ ¥ ¥ gk M-1
AHHLA Y7 2 HWTHIm L7z vk, fEko
A7 THIHE L2 > PVl oz i L 72b o
Thsb (A bR » HHY), ¢ T, 7
0 > ZYGIR & P C & 2 @InE o b B L7z,

BEDOKRA Mk, LTodboThb,

D R+ v BoORBEEBITL, £V ED
M r kg e s3o0arv 7y, $4b
5, BRALERM M E, F U BUSTED B E R
FEokd, SAeMEEZEIHL, ZNUHEo 72
SFRRENT, koI, V7 vk
30K DI 4 > k) b & 5 OmEkm E, <
YUy gk c10fE oM+ v w645 ot
Sk AR L 222 &

2) FROKEMAFHT A LOBETHLTT v
AHR%, B E TR b NS EH#EM ©
RcE Lk

) ATy by FOHETVORERE R L%
M&E A 4 v OEFETMIMETE S, KL
HBMEICENRLSGRE BT E2EH L2 L

Conventional ink
Fresh 3 months later

High durability ink
Fresh 3 months later

Fig. 9 Ozone-fastness comparison between conventional ink and
high-durability ink comprising cyan dye C-1 and magenta
dye M-1.
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