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materials and to novel benzoin derivatives which are useful

as intermediates of the complexes.

CLAIMS

1. An optical recording material comprising a
recording layer comprising (a) an electron-donating colorless

dye, (b) an electron-accepting acid compound which will react

with said dye under heating to develop a . .lor, and (¢) a near-

infrared absorbing material

s = B

the following blS dlthlobenlenleel complexes capable of

convertlng lnfrared'llght Lo heat
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Invention Title: L
NOVEL BIS-DITHIOBENZILNICKEL COMPLEXES
AND BENZOIN DERIVATIVES

The following gtatement is ad full description of this

invention, including the best methodcsf‘ performing it known

to me/us:
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SPECLFICATION

Title of the Invention

Novel Bis-Dithiobenzilnickel Complexes and Benzoin

Derivatives

Background of the Invention

Field of the Invention.

This invention relates to novel bis-dithiobenzilnickel

complexes which &are used as near-infrared absorbing

materials and to novel benzoin derivatives which are useful

as intermediates of the complexes.

Description of the Prior Art

Bis—dithiobquilnickel complexes such as bis-
dithiobenzilnickel, bis-(4-dimethylamino)-
dithiobenzilnickel, and bis-(d-diethylamino)-
dithiobenzilnickel have strong absorption in the near-
infrared region of 700-1,300 nm, and thus are known to
used as near-infrared absorbing materials or organic

materials for optical .disks, as reported, for example,

Senryo To Yakuhin (Dyes and Chemicals), 35 5 (1990) [4=

Japanese Patent Laid-open Publication 63-227597, and

Japanese Patent Laid—openiPubiiéafiQﬁzéﬁ%61432('

~On the other hand, a

be

in

251,




comprising a near4infv§red absorbing material and a‘thermal
recording material is disclosed in Japanese Patent Laid-open
Publication 2-120082 . However, these complexes show dark
green colols. Since optical recording materials based on
paper using these complexes alre required to have high
brightness, complexes of paler in color have been in demand.
Furthermore, since the maximum absorptions of these complexes
differ between in a solid state and in solution, especially
when coated on paper, the maximum absorptions are shifted
from those of the solution. Therefore, when these complexes
are applied to an optical recording material using a
semiconductor laser (wavelength: 830 nm), it is necessary to
use one which has a maximum absorption in the vicinity of 830
nm in a solid state. However, the known bis-
dithiobenzilnickel complexes do not have suitable maximum
absorptions near 830 nm, for example, bis-dithiobenzilnickel
has its maximum absorption in 850-870 nm, bis-(4-
dimethylamino)-dithiobenzilnickel has a maximum absorption in
1,060-1,070 nm, and bis-(d-diethylamino)-dithiobenzilnickel

has a maximum absorption in 1,100-1,120 nm.

Detailed Description of the Invention

In the present invention, in order to solve the above
problems, novel bis-dithiobenzil compounds are synthesized.

In aceordance‘with.LhefpresehttihVéntion;fthere.are




provided, as a [irst embodiment, novel bis-

dithiobenzilnickel complexes ol Formula [1] and/or [2]:

Ry
R '
C—C_ i
| S\N_/ i
] b4
AN
s’ d; Ri :
G =GN 2
©/ L3 23
R R3 i
: Ry ﬁ
(wherein Ri1 to Rs are the same or different, and denote
substituted or unsubstituted alkyl, cycloalkyl, alkoxy,
aryl, aryloxy, halogen atom,.or hydrogen atom, except for é
substituted or unsubstituted amino group and alkoxyalkoxy %”ﬁ

grbup. However, a case where all of Rt to Rs are hydrogen
altoms is excepted.)

There are two possibilities ofﬁthe structure of the
complexes of present invention, Formulas [Ll'and [271. The'.

complex of the present invention is one of them or mixtures-

thereofl.

The bis-dithiobenzi’

and/or [2] includ




Structural formulas of Lhe complexes are shown only for

Lhe Lype of formula [1'], bul Lhe complexes of the présénti'

invention also includes those of the type of Formula {2].

Bis—(4-methyldithiobenzil)-nickel [21]

Bis—(d-ethyldithiobenzil)-nickel [22]

Big-(4-n-

propyldithiobenzil)-nickel [33]

Bis—(d-1so-propyldithiobenzil)-nickel [24]

Bis-(4-n-

butyldithiobenzil)-nickel [25]

Bis-(d-sec-butyldlithiobenzil)-nickel [26]

Bis-(d-tert-butyldithiobenzil)-nickel [27]

Bis-(d4-n-
Bis-(d-n-
Bis-(4-n-

Bis-(d-n-

Bis-(2,5

Bis-(3,5-

Bis-(3,4

Bis-(2,4

Bis-(2,3,4d

amyldithiobenzil)-nickel [28]
hexyldithiobenzil)-nickel [29]
heptyldithiobenzil)-nickel [30]
octyldithiobenzil)-nickel [31]
-dimethyldithiobenzil)-nickel [32]

dimethyldithiobenzil)-nickel [33]

—dimethyldithiobenzil)-nickel [34]

,6-trimethyldithiobenzil)-nickel [35]

b-tetramethyldithiobenzil)-nickel [36]

Bis-(d4-methoxydithiobenzil)-nickel [37]

Bis-(2,

dimeLhoxydxlhlobenle) nlckel 138]

Bis—(d—phenvldlthlobethl)#nickelr[39]

BlS (4—phenoxvd1lhlobenzll)—n1ckel [40]
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The bls dlthlobenz11nlckel complexes can.be synth951zed
Abv a method of G N Schrauzer‘vet al. '1n whlch the
correspondlng ben201n derlv&tlve is treated w1th phosphorus
pentasulflde/nlchel chlorlde [JOURNAL OF THE AMERICAN
CHEMICAL SOCIETY; 87, (l965),'1483=1489];‘ Speclfically;.fhe
benzoin'derivative is dissolved ih.l,4—dioXene, phoephofus
pentaSulfide-is added, and reacted under feflux“ The
reaction mixture is filtered, aqtieous nickel chloride
solution is added to the filtrate, and refluked again. The
resulting precipitate is filtered and purified to yield
bis—dithiobehzilnickel complex of Formula li] and/or [2].

Since the substituent groups of the bis-dithiobenzil-
nickel complex are deri?ed from that of benzoin derivative,
the synthesis of benzoin derivative is important in the
synthesis of the complex.

The most general method of obtaining the benéoin
derivative is the re%otion called "benzoin COndehsehioh.”

For example, Japanese Patent Laid—open Publication*§3E

227597, Japanese Patent Lald open Publlcatlon 3= 148290 ‘andr:

the like descrlbe examples 1n whlch a ben201n derlvatlve 1s_f

svnthe81zed by the use of thehben201n condensatfon,_and fhen

)




'éjmhgt%iéallyfint#onQingqéhbStitqeﬁﬁtgrohbé}iﬁt§ 56iﬁ;ff;?fff;~"5'f“
‘aromatic rings of benzoin. SR
2X-Ph-CHO = X-Ph=C (=0)-Cli (OM) ~Ph=X |

However, the corresponding benzoin.dériﬁativé for

synthesizing the bis-dithiobenzilnickel éomplex of Formula

[1} and/or [2] must have Substituént groupé'in only'one of the 2<§
two aromatic rings. Such a benzoin derivative is possible to be % %
synthesized by using two types of benzaldehyde derivatives :
(benzaldehyde and a substituted benzaldehyde). However, in E %
tﬁis method, a reaction between the same type of

benzaldehyde derivative inevitably takes place, and thus has é
a problem in view of yield. 1In the present invention, the |
benzoin derivative is synthesized by a method using

phenylglyoxal, in view of simplicity and yieldrof the ) %f'é

reaction.

There are also provided according to the present

Co invention, as a sedond embodiment,; novel benzoin derivatives

cebiee which are useful as intermediaie in the syntheses of the

¢ e B

fJ f bis-dithiobenzilnickel complexes of Formula [1] and/or [2].

PR : , 7 v

é“i These derivatives inciude the fqllowing cdmppupdé (3] to
[20]: ' '

e 4ffEﬂhbeéﬁioiq 31

4’-n-Propylbenzoin [4]
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4’-sec-Butylbenzoin [7]

"i"4:"'_;@épﬁ;guiyibféhzéiﬁ (8]
//V_i';I—li*Amyflbeh'é,oi}n' 7:[;9'] |
:4f4ﬁ—HeXyibéHZOih.110]
4’—ﬁ—HeptylbenZDin fLL]

4’ -n-Octylbenzoin [12]
2’,5"-Dimethylbenzoin [13]
3’,5’'-Dimethylbenzoin [14]
3’,4’-Dimethylbenzoin f15}
2’,3’,4’,5"-Tetramethylbenzoin [16]

2’,5’-Dimethoxybenzoin [17]

4’-Phenylbenzoin [18]

4’ -Phenoxybenzoin [19]

4’~Cyclohexylbenzoin [20]

Theé compoiunds [3] to [20] can be synthesized by a
method in which phenylglyoxal and a substituted benzehe
‘derivative are reacted in the presence of a Lewis acid.
SbecifiCally, phenylglyoxal and the substituted benzene

derivative are dissolved in a halogenated hydrocarbon.

A 1 R B

s A R

solvent such as dichloromethane or dichloroethane, a Lewis-

acid such as boron trifluoride = = etherate -




' recrystalllzed tb'vleld the compounds [3] to [20]

The bls dlthlobenallﬂlckel complex of Formula [1] and or [2]

7
b
d
El

was dissdlved 1n'a:sqlvent the solutlon was coated on paper 'and

the coated paper was measured for near—infrated absorption

sﬁectrum. As a fésult, the complex according to the present

invention has a strong absorption in the ﬁeariihfrared
region, and the maximuii absorption was 810 to 900 nm.

Bis—-dithiobenzilnickel complex is also known to have
superior characteristics as a quencher of singlet oxygen,
and is used as a photd—discoloration prevention agent for
cyanine dyes. The complex of the present invention is a
near-infrared absorbing agent in itself, but may be combined
with cyanine dyes or the like to obtain near-infrared
absorbing materials.

There is further provided according to the present

invention, as a third ‘embodiment, an optical recording

material using a bis-dithiobenzilnickel complex of Formula
[1] and/or [2] or a near-infrared absorbing material

comprising the complex .

Here, the optical recording material is a recofding_

material prov1ded on a substrate w1Lh a recordlng layer~'”

contalnlng (1) a near—lnfrared abSOLbent or/a nea1 1nfrared€ﬂ; s

absorblng maLeria
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developer to develop a colour).

The colour developer and the colour former used i

here can be convent10na1 compounds known in’ the fleld of
pressure sensitive and thermal recording paper.

The substrate used here can‘be'paper, synthetic
paper, laminated paper, non-woven fabrice,’plastic sheets,
pigment-filled plastic films, filler-coated plastic films,
metal foils, or combinations thereof.

In a preferred embodiment of the present
invention, bis-dithiobenzilnickel complex of Fbrmula [1]
and/or [2] was mixed with a sensitizer, and coated with a
thermal colour developing material on paper to obtain an
optical recording material. When the recording material
wag irradiated with a laser light, it was found to provide
a print of a high image density and a sufficient contrast.
Furthermore, the complexes [21] to [42] provided improved
brightness over conventional bisg-dithiobenzilnickel.

The complexes of the present invention can also
be applied to resins.

The present invention also relates to the use of
the novel bis-dithiobenzil compounds in a number of
different forms, such as for example as in a near-infrared
absorbing material layer, pellet, or moulded artic1e.
Additionally, the present invention relates to methods of
using the bis-dithiobenzil compounds, such as for example,
methods of forming moulded articles containing the near-
infrared absorbing material 4in Various'forms.

“here is further. provided according to the
present invention, as a fourth. embodlment, a near‘infrared
absorbing re91n pellet comprlslng a bls d1th10benz11n1cke1
complex of Formula [1] and/or [2} or. a near 1nfrared

absorblng mater1a1 comprlslng the complex,,contaxned 1n a

transparent re81n, and a near 1nfrared absorblng re31n y G

. mouldlng obtalned by mouldlng the pellet.;

. ":slaff/i‘{id/keep/paﬂasxg.gd_'23.5.9‘5_ it
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 Thé bié;dithiobeHZilhickelncomplex of,Fofmula“[l] 

cand/or: (2] and ' the transparent

resiﬁ pellét Qére kneaded by an extruder to form a’near-
ihfrared'ébSOrbiﬁg resin pellet. The pellet was -then
molded by a molding machine to form a hear—infrared
absorbing resin molding.

The transparent resin used here can be a substantially
transparent resin with reduced absorption and scattering of
visible light. Specifically, such resins include acrylic
resins such as those of methacrylic esters, polystyrene,
polyvinylchloride, polycarbonate, olefin resins, epoxy
resins, and the like. Since the complex of the present

invention is higher in decomposition temperature than the known

near—-infrared absorbing dyes in the prior art, it can be contained
in resins which reaquire higher temperatures for molding such as
polycarbonate. The resins are used not only alone but also
can be used as mixtures of two or more types.

In addition to the above method, the near-infrared

absorbing resin molding can be produced by a method in which
the bis-dithiobenzilnickel complex of Formula [l] and/or 1271
or a near—infrared absorbing ﬁateria} comprising. the cdmpiex
is contained in»alresin mon0mep5 andfthefmiﬁture isﬁ
polynerized. For example, the bis-dithiobensilnickel

complék of,FOfﬁQlau{li.and/bfyféj LS;diSédliédfiﬁ;lg'f

‘methylmethacrylate monomer, and pre-polymerized using.a = ©.

oo o e e
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polvm erizat _ic‘),ﬁ : 1n1t iator s uch as 2,2’ -az ob1 s— _.
(iédbhtyronitrile); 222’—azobis—(Z,4—dimethylyalefonipriié);
,or,béhzdylperoxidef The prepolymer is then poured into a ‘
mbld for substantial pblymeriZation t.o preparerarnear—
infrared absorbing resin molding.

The resulting resin molding has a characteristic
absorption in the wavelength region 800-950 nm. The molding
is useful for near-infrared cutting filters, semiconductor
light receiving element filters, protective glasses for
semicondgctor lasers, and the like. Furthermore, the
molding can also be applied to heat rays absorbing glazing
materials and green house materials.

Furthermore, the complex of the ﬁresent invention can
also be contained in hard coating agents and ultraviolet
curing resins.

The bis-dithiobenzilnickel complex of Formula [1]
and/or [2] wasrdissolved in a hard coating agent, and the
solution was applied to the surface of a substrate by
coating or dipping, and heat - ured to obtain a near—infrared
absorbing materialm,

Here, the hard coating agent is a sol obtained by -

dissolving pblysiloxadé; Whiéﬁfip=é'hy&fd1§2éd;prqﬂﬁéftérﬁ

partial condensation product of mainly




mcﬁﬁyiétﬁyiké£pﬁé;-mebhiiééliQSQIVelzbrvﬁhé;iiké;;#ﬁai
wi£ﬁﬂa ﬁ5rdeuef andvvarious addiClvesr

 The;substraté to which the hard coating.ageht isa
applied includes paper, tLissue paper, éynthetig paper;,
fibers, soft metals, hatural or synthetic 1‘e§;"1":rxs.i Qf the
like, in the form of films, sheetls, bOards, textiles, 6r any'
other specific shapeé.

The bis—dithipbenzilnickel complex of Formula [1]

and/or [2] was dissolved in an.ultraviolet curing resin such
as (meth)acrylic resins or (meth)alkoxysilane, filled in a
space provided between two transparent glass plates,

irradiated with ultraviolet rays through transparent glass

< to cure the ultraviolet curing resin, obtaining a near-
e
‘e . . ,
D e infrared absorbing glass composite.
‘ € T
RSN T
« e
v ¢ s
e 1 -
. : Brief Description of the Drawings

Fig.1l is transmission spectra of a near-infrared

absorbing resin molding obtained in Example 42 and in Example 43.
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[Eiémplé~l] b,(d*—Eth&lbenzoin.[S]) : f
Phénylglydxal monohydrate (304 mg, 2mM) and S ' ; ijg
ethylbenzene (0.49ml, 4mM) were dissolved ih dichldrbethahe .;
(4ml), titanium tetrachloride (0.33ml, 3mM) was added; and, ' . % g
reacted at room temperature for 2 hours. The reaction -

mixture was extracted with ethylacetate, the extract was E;
washed with saturated sodium hydrogen carbonate solutibn and
brine, dried with sodium sulfate anhydrous, and then g %
concentrated to obtain a yellow-colored oil. The o0il was
crystallized from a petroleum ether/diethylether to obtain
357.1 mg (74.0% yield) of 4’-ethylbenzoin.
The product (benzoin compound) was identified by 1H-
NMR. Basically, the production was confirmed by checking
the peaks of the functional groups derived from |
phenylglyoxal and that from the substituted benzene, and the
peak of a-hydrogen of the produced a-hydroxyketone (in:the . %

vicinity of & = 5.90). Tor 4’-ethylbenzoin, since peaks

resulting from the aromatic ring : of phenylglyoxal are

noted at § = 7.39, 7.91), peaks from the aromatic ring D %¢ ‘

of ethylbenzene at & = 7.12, 7.24, peaks from ethyl of
ethylbenzene at § = 1.181,2.58, aﬁd,a peak ffqud+hydthen
of the a—hyerkaetdhe‘af=6f %V5}93, 4’;éthyibegibinﬁis 55

identified;;fAlsQ by iR1gpéc»,um; g péék@dffhydiox§1 gngp7 }f fff

of a-hydroxyketone is no 3417 cem-!, and a peak of




{

ketone is noted at 1676_¢mﬁ1, indicating the structure of

45—ethylbenzbinﬁ'

Melting point: 120-1219C.

S
gj,t
P -
P H
4 ¢
R
§
!
H

NMR (CDCl3, &): - L.18 (3H, t, J=7.5), 2.58 (2H, m),

4.50 (lH{'broad d, J=3.0), 5.93 (iu, d, J=3.0), 7.12 (2H, d,

J=7.5), 7.24. (2H, d, J=7.5), 7.39 (2H, tt, J=T7.
(i, tt, J=7.5, L.5), 7.91 (24, dt, J=7.5, 1.5).

IR (v, cm~t): 3417, 1676,

[Example 2] (4’ -n-Propylbenzoin [4])

Phenylglycxal monohydrate (304 mg, 2mM) and n-

propylbenzene (0.56ml, 4mM) were dissolved in dichloroethane

(6ml), titanium tetrachloride (0.33ml, 3mM) was added,

reacted at room temperature for 2 hours. Using the same

procedure as in Example 1, 4’'-n-propylbenzoin was obtained

as crystal (369.9 mg, 71.9% yield).

Melting point: 111-1120C.

NMR (CDCls, &):  4.52 (lH, d, J=5.0), 5.93 (1H, d,

J=5.0), 7.12 (2H, d, J=7.5), 7.23 (2H, d, J=7.5), 17.37 (2H,

tt, J=7.5, 1.5), 7.50 (lH, tt, J=7.5, 1.5), 7.91 (2H, dt,

J=7.5, 1.5).

IR (v, cm=1): 3416, 1675:

‘f51)?f?ﬁy

[Example 3]:j‘({f~i$6fPfopyibén;oiﬁ

- Phenylglyoxal monohydrate (304mg,

LAY MR AR AT T e 1 ey = R S e e B e e S e L e R e 1
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(O.SGml, de)>weré diSSOiVed in dichlofbethane (4mi),
titanium tetrachioride (0.33ml, 3mM) was added, and feacted
at room temperature for 4 hours. Using the same procédure
as in Example‘l, 4’ =iso=propylbenzoin was obtained as
crystal (300.6 mg, 59.6% yield).

Melting point: 116-1170C.

NMR (CDCls, &): 1.18 (31, s), 1.20 (3H, s), 2.80
(LH, m), 5.93 (iH, s), 7.L17 (211, 4, J=8.5), 7.25 (2H, d,
J=8.5), 7.40 (2H, tt, J=7.0, 1.5), 7.52 (1lH, tt, J=7.0,
1.5), 7.93 (2H, dt, J=7.0, 1.5).

IR (v, cm~1): 3415, 1678.

[Example 4] (4’—n—Buty1benzoin [61)

Phenylglyoxal monohydrate (304mg, 2mM) and n-
butylbenzene (0.62ml, 4mM) were dissolved in dichloroethane
(4ml), titanium tetrachloridei(O.SSml, 3mM) was added,; and
reacted at room temperature for 1 hour. Using the same
procedure as in Example 1, 4’-n-butylbenzoin was obtained as
crystal (362.7 mg, 67.2% yield).

Meliingbpoint: 752770C.

NMR (CDCls, & ): . 0.86-0.94 (3H,vm); 1.22—1.38.(2H,
m), 1.48-1.62 (21, m), 2.52-2,64 (2H, n), 5.92 (1H, ), 7.13
(2H, d, J=8.0), 7.23'(23,:4;:J¢3?0);!7}395k?ﬂ;btt;}qﬁ7;d,v;

1.5), 7.52 (1M, tt, J=7.0, 1.5),

RO E R i

R




[Example 5]  (4’-sec-Bulylbenzoin [7])

: _Pﬁéhyiéf&oi&liﬂbnhhydrate (301mg, 2mM) andﬂsgc;jiiri/";

"buhylbéﬁiéne.(o.ézml, 4mM) were dissOIVed_in:&ichlordefhahej'
: (wmi), titanium tetrachlorvide (0.33m1;‘3mM)VWéé”addeﬂ;ténd'V

reacted at room temperature foi 2.5 hours. Using the same

procedure as in Example 1, 4’-sec-butylbenzoin was obtained

as crystal (20(.6 mg, 37.3% yield). i
Melting point: 77-78°C.
NMR (CDClas, &): 0.76 (3, t, J=7.5), 1.17 (3H, m),
1.53 (lH, m), 2.54 (1H, m), 5.93 (1M, s), 7.13 (2H, d, _
J=8.0), 7.24 (2H, d, J=8.0), 7.40 (2H, tt, J=7.0, 1.5), 7.52 i
(1H, tt, J=7.0, 1.5), 7.93 (2H, dt, J=7.0, 1.5).

Teette IR (v, cm1): 3416, 1G76.

NN gt e e

2”3 [Example 6] (4'-tert-Butylbenzoin [8]) : - f,vﬁ
Phenylglyoxal monohydrate (304mg, 2mM) and tert-

butylbenzene (0.62ml, 4mM) were dissolvéd in dichlofoethané'

(2ml), titanium tetrachloride (0.33ml, 3mM) was added, and

reacted at room temperature for 2.5 hours. Using=th¢ same

S ete procedure as in Example I, AtheLt:buﬁylbenzoin:waSlobtained,,gf;HiV '*
“reedt as crystﬁl (216}9 mg,f40,5%ﬁyl¢iﬁf¢ e

N Melbinggppinti;LideliSQC,fi

(21, §), 7.25 (21




Amm A

anA~ Aas

.':iYQQi

m), 1.48-1.62 (24, m), 2.53 (2H, dd, J=8.0, 7.5), 5.92 (1lH,

s), 7.13 (21, d, J=8.0), 7.23 (24, d, J=8.0), 7.38 (2H) tt,

E(?Uf dﬁ;;Jgifﬁf‘ltﬁ);ﬂ

IR (v, oemt1): 3413, 1676.

B

[Example 7] (4’~ﬁ—Amy1behzoin [9])

Phenylglyoxal.MOnohydraLe (304mg, 2mM) ahd n% .

amylbenzene (0.69ml, 4mM) were dissolved in dichloroethane
(3ml), titanium tetrachloride (0.33ml, 3mM) was added, and
reacted at room temperature for 2 hours. Using the same

procedure_as in Example 1, 297.1 mg (52.6% yield) of 4’'-n-

amylbenzoin was obtained as crystal (297.1 mg, 52.6% yield).

Melting point: 83-840C. o
NMR (CDCls, 6): 0.88 (3M, t, J=6.5), 1.20~1.35 (4H, :

A

J=7.5, 1.5), 7.51 (1H, tt, J=7.5, 1.5), 7.92 (2H, dt, J=7.5,

SR T L (S LR

1.5). ' Loy

IR (v, cm~1): 3417, 1676.

[Example 8] (4’ -n-Hexylbenzoin [107])

Phenylglyoxal monohydrate (304mg;12mM) aﬁd;nf”-i

hexylbenzene (0}76ﬁl{;4mﬁ) weﬁe:diéSQiYé&'iﬁ:aigﬁlbf5é§h?>

(3ml), ﬁitaniqmiﬁéffgghlgf’fji f":?  3l




 Melting point: 87-880C.

m),l _._-,.":1,7.8512-'.Bg'l':i:(jéx_'l", fn;ir);,:' 2.53 '(Z_il_. L, J=7.5)y 4 .‘SOi ',('_'_l:l'{j,"»-c’lr_,fz-

’Jasgoji.S{gz;(1u;rdgf3=5.0), 7.12 (21, d, J=8.0), 7.23 (2H,

7.5, 1.5), 7.52 (iH, tt, J=7.5,

d, J=8.0), 7.40 (2H, tt, J
1.5), 7.92 (2H, dt, J=7.5, 1.5).

IR (v, cem-l): 3414, 1678.

[Example 9] (4’ -n-Heptylbenzoin [11])

- Phenylglyoxal monohydrate (304mg, 2mM) and n-

heptylbenzene (0.82ml, 4mM) were dissolved in dichloroethane

(3ml), titanium tetrachloride (0.33ml, 3mM) was added, and
reacted at room temperature for 1 hour. Using the same
procedufe as in Example 1, 4’-n-heptylbenzoin was obtained.
as crystal (386.7 nig, 61.5% yield).

Melting point: 82-83°C.

-~ NMR (CDCls, &): 0.86 (3H, t, J=7.0), 1.18-1.32 (8H,

m), 1.48-1.60 (2H, m), 2.54 (2H, dd, J=8.0, 7.5), 5.92 (1H, -

s), 7.13 (2H, d, J=8.0), 7.23 (2H, d, J=8.0), 7.39 (2H, tt,
J=7.5, 1.5), 7.52 (IM,. tt, J=7.5, 1.5), 7.92 (2H, dt,
J=7.5). e

g e

ITRVQV] cmfi)i QAiﬁ;

. NMR (CDCls, &):  0.85 (3lI, t, Ji7;0);7142071¥32((énf7g




S

(8ml), titanium tetrach1011de (0:66ml, GmM).was'added; aﬁd

reacted at 1voom. temperatuie [or 30 minutes. Using the same

crystal k810.0 mg., 62.6% yvield).

Melting point: 88-890C. ‘

NMR (CDCls, &): 0.86 (8, t, J=7.5), 1.20-1.32 (10H,
m), 1.48-1.60 (2H, m), 2.54 (2H, dd, J=8.0, 7.5), 5.92 (LlH,
s), 7.12 (2H, d, J=8.0), 7.23 (2H, d, J=8.0), 7.38 (2H, tt,
J=7.5, 1.5), 7.52 (lW, tt, J=7.5, 1.5), 7.92 (2H, dt, J=7.5,
1.5). |

IR (v, cmt): 3414, 1679.

[Example 11] (2’,5'-Dimethylbenzoin [13])

Phenylglyoxal monohydirate (500mg, 3.29mM) and p-xylene
(0.59ml, 4.79mM) were dissolved in dichloroethane (5ml),
titanium tetrachloride” (0.9ml, 8.2mM) was added; and reacted
at room temperature for 30 minﬁtes. Using the same
procedure as in Example 1, 2’,5’—dimetﬁylbenzoin was
obtained as crystal (584.7 mg, 73{9% vield).

Meltiné‘point: 91>9360 | | } |

NMR (CDCls, o) 2 18 (3H s); 19 (SH s),.’gsi

(1H, bpoad s), 6.0L (1u s),,o 82 (lH broad s), 6.98 (lH

7 36 (2H tt, J -7, 5, o

broad”d‘ J=8. O), . 09 (Ul,

CdB)y tt, = 7 55"“1”1 "

7,49-(1H

octylbenzene (1. 77m1> 8mM) wefe dissolVed in‘dichldroethané3

e AT T A

procedure as in Example 1, 4'-n-oclylbenzoin was obtained as-

ot st ey e

1 5)
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IR (v, eml): 3472, 1671,

[Exaﬁple‘izlvk (3’,5’—Dimethylbenzoin’{ld]);

' Phenylglyoxal monohydrahe (30dmg, 2mM) aﬁd’m—xyiene
(0.49ml, 4mM) were dissolved in dichloroethane (4&1),
bitanium tetrachloride (0.33ml, 3uM) was addéd, and reacﬁed
at roon tenperature for 30 minuLes. Using the same
procedure as in LExample 1L, 3’,5’—dimethylbenzoin was
obtained as a light=yellow oil (363.2 mg, 75.3% yield).

NMR (CDCls, &): 2.25 (3H, s), 2.50 (3H, s), 4.34
(14, s), 6.0l (lH, s), 6.90 (2H, s), 7.02 (1lH, s), 7.36 (2H,
tt, J=7.5, 1.5), 7.49 (lH, tt, J=7.0, 1.5), 7.82 (2H, dt,
J=7.0, 1.5).

IR (v, cmt): 3456, 1682.

[Example 13] (37 ,4'-Dimethylbenzoin [L5])

Phenylglyoxal monohydrate (304dmg, 2mM) and o-xylene
(0.49m1, 4mM) were dissolved in dichloroethane (4ml),
titanium‘tetrachloride (0.33ml; 3mM) was added, and reacted
at room temperature for 20‘miﬁutés; Using the same
procedure as in Example l;_df,4?¥dimethylbenzoiﬁ was o
obtained és»éryétdl“(258;7:mg;f5d;d%;Yiéid);‘  ',

‘ MéIting,poin£;1¥27;129§ﬁ;3‘% ;: 34”ﬁ'kdv‘

J=6.2), 5.89 (I, d, 7=6.2

o, d,
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C(2M, tt, J=7.0, 1.5), 7.51 (LI, LU, J=7.0, 1.5), 7.83 (2#,

dt, 7=7.0, 1.5).

TR (v, ceml): 3456, 1673.

[Example -14] (2’,3’,4’,5’—TetramethylbeﬁZoin {16])

Phenylglyoxal monohydrate (304mg, ZmM)'and~l,2,3,4~
tetramethylbenzene (0.60ml, 4mM) were dissolved in
dichloroethane (5ml), titanium.tetrachloride (0.33m1, 3mM)
was added, and reacted at room temperature for 10 mihutes.
Using the same procedure as in Example L, 2',3’,4",5'-
tetramethylbenzoin was obtained (378.2 mg, 70.7% yield),

Melting point: 99-1019C.

NMR (CDCla, &): 2.12 (34, s), 2.13 (3H, s), 2.22
(34, s), 2.44 (3H, s),.4.31 (1H, broad s), 6.07 (LH, s),
6.64 (LM, s), 7.35 (2H, tt, J=7.0, 1.5), 7.48 (lH, tt,
J=7.0, 1.5), 7.83 (21, dt, J=7?O, 1.5).

IR (v, em~1): 3468, 1665.

[Example 15] (2’,5"-Dinethoxybenzoin [17])
Phenylglyoxal monohydrate (l52mg,kLmM) and p=

dimethoxybenzene (O;Zlml; l;5mM)‘were’dissplvedkin‘

dichloroethane (2ml), ‘titanium ﬁetfachldfidé‘(O:Qley.BMM)L ‘, 7

vas added, and reacted at room temperature fo

Using the same procedure as

“dimethoxylbenzoin was obtai

-4 hours. .

e C SRRy




";ff'ii;?ff,‘;'"'A‘:’i | A ' 30

‘-NNR;(Cﬁcls, §):  3.69 (31, s), 3.82 (3H,‘s),‘w;53*fjf}}"

(;u;ﬂbroad ), 6.23 (i, s), 6.77 (1H, d, J:B;sj;'sgagf(ia;'_
d, J=8.5), 7.36 (2lI, tt, J=7.5, 1.5), 7.50 (1lH, tt, J=7.5,
1.5), 7.94 (24, dt, J=7.5, 1.5).

1R (v, cwt*): 3456, 1683.

[Example 16] (4'=Phenylbenzoln [18])

Phenylglyoxal monohydrate (200mg, 1.31mM) and diphenyl
(4105mg, 2.62mM) were dissolved in dichloroethane (5ml),
titaniwn tetrachloride (0.15ml, 1.31mM) was added, .and
reacted gt room temperature for 20 minutes. Using the sﬁme
procedure as in Example 1, 4’-phenylbenzoin was obtained as
crystal (136.0 mg, 35.5% yield).

Melting point: 150-1519C.

NMR (CDCls, &): 6.01 (ilH, s), 7.33 (2H, tt, J=7.0,
1.5), 7.38-7.46 (5H, m), 7.51-7.57 (5H, &), 7.96 (2H, dt,
J=7.0, i.5).

IR (v, cmLY);: 3426, 1679.

[Example 17]) (4'—Phenoxybenioin 1191)

Phenylglyoxal monohydrate (200mg, 1.31mM) and
diphenylether (0.4ml, 2.62uM) were dissolved in
dichloroethane (3ml), fitanium,betrééhiéfidg>(Qj07ml;

0.66mM) was added¢>anﬂ'feact@d;gi,f@gﬁj;*

mperature for 1 .




‘.-hQuFﬂ;.Uéinéfthe>Same;pfocedu2éfas'ihvEXQMQlé,fy}dffg5

phéhok?bébioiﬁiwas obtained as crystal (331.2 mg;f&ﬁ{ﬁ%f”’ici":

vield).

- Melting point: 100-1020C.

NMR (CDCls, &):  5.94 (lk, s), 6.92 (2H, dd, J=7.5,
1.0), 6.97 (2H, dd, J=7.5, 1.0), 7.10 (lH, ddd, J=7.5, 6.5,
1.0), 7.27 (2H, t, J=6.5), 7.29 (2H, d, J=6.5), 7.31 (2H,

tt, J=7.5, 1.5), 7.40 (1M, tt, J=7.0, 1.5), 7.92 (2H, dt,

J=7.0, 1.5).

IR (v, em~1): 3422, 1674.

:JET [Example 18] (4’-Cyclohexylbenzoin [20])
;T-* Phenylglyoxal monohydrate (304mg, 2mM) and 5
et phenylcyclohexyl (0.67ml, 4mM) were dissolved in - f

dichloroethane (4ml), titanium tetrachloride (0.33ml, SmM)
wvas added, and reacted at room temperature for 1.5 hours.
Using the same procedure as in Example 1, 4°'-
cyclohexylbenzoin was obtained as crystal (441.8 mg, 75.2%
vield). | |
Melting point: L39;1400C, ‘ i
NMR (CDCla, 6): _1.}4:1,44,f5H,,mJ,g1;§§~1168}@63;f;f;fff5'~

w), 4.48 (14, d, J=6.0), 5.93 (L, d, J
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[Examples‘IQESG] 
| Fach of'the benzoin compounds (1 equivalentf

synLhesized in E#amples 1-18 was dissolved in 1l;4-dioxane,
phoéphdfus pentasdlfide (3 equivalents) was added, and
reacted for 2 hours under reflux. The reaction mixture was
filtered, the filtrate was mixed with an aquéous solution of
nickel chloride hexahydrate (0.5 equivalent), and refluxed
further for 2 hours. The resulting reaction precipitate was
filtered, which was extracted with methylene chlofide and

purified to give an objective bis-dithiobenzilnickel

complex.

[Examples 37-40]

Using 4’'-methylbenzoin, 2’,4’,6’-trimethylbenzoin, 4’-
methoxybenzoin, and 4’-chlorobenzoin as materials, each was
reacted by the same method as shown in Examples 19=36 to

give a corresponding bis-dithiobenzilnickel complex.

Tlie complexes obtained in Examples 19-40 were

identified by IR spectrum and X—ray microanalysis. Further,

the resulting complex was disSolved'in methylene chloride,
dropped onto Whatman filter ﬁaper;.dfied;uaﬁd meaSurédffokv

near-infrared absorption spectrum by means of the Nippon

Bunko UNIDEG-590 Near-Infrared. Recording Spectrophotometer.

R R S LR SR S e e
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¥ Bis—(4~métﬁy1dithioﬁenzil)fhiékei (21]
| Yield: 12.2%
IR (V,‘cm;l): 1356, 1140, 884, 755, 695
X-ray hicrbanaleis: S/Ni =-4.09
Maximum absorptions: 840-=850 nim
Bis-(4d-ethyldithiobenzil)-nickel [22]
Yield: 13.4%
IR (v, em1): 2950, 2864, 1353, 1140, 883, 755, 695
X-ray imicroanalysis: S/Ni = 4.38
Maximum absorptions: 825-835 nmn
REY Bis-(d-n-propyldithiobenzil)-nickel [23]
;Jgf Yield: 6.7%
;j-i IR (v, cm!): 2954, 2859, 1357, 1140, 883, 754, 692
e X-ray microanalysis: S/Ni = 4.39
Maximum absorptions: 825-835 nm
et Bis-(d-iso-propyldithiobenzil)-nickel [24]
P Yield: 11.4%
ce oo IR (v, cm'): 2956, 2864, 1359, 1142, 884, 756, 693
U X-ray micréanalysis: S/Ni = 4.12
R Maximum absorptions: 860-880 nm
;:i% Bis—(4—n—buty1dithiobenzil)rniékel»[25]

Yield: 28.5%

X4réy'miéroanQIQSis: $/Ni3?34;39L  i@zQ’ﬂfgz

wMaximhm:abgofpﬁiqhs§;830;§&5 hm},“l”"

IR (v, cm-!): 2951, 2856, 1359, 1141, 884, 753, 694

R AR KA S A




,‘34  L

Bisi(4%secijtyldithiObehzil)—nickel IZSJ“

Yield: 5.9%

IR (v, cm-1): 2958, 2864, 1358, 1140, 883, 754,~693

X-ray microanalysis: S/Ni = 4.39

Maximum absorptions: 870-880 nm

Bis-(d-tert-butyldithiobenzil)-nickel [27]

Yield: 5.1%
IR (v, cm!): 2957, 2862, 1356, 1141,
X-ray microanalysis: S/Ni = 4.24

Maximum absorptions: 870-880 nm

884,

884,

755,

693

%ttt Bis-(4-n-amyldithiobenzil)-nickel [28]

yii' Yield: 13.8%

Lo IR-(v, cm-1): 2922, 2855, 1359, 1141,

?'“: X-ray microanalysﬁs: S/Ni = 4,18
Maximum absorptions: 875-885 nm

dhet Bis-(4-n-hexyldithiobenzil)-nickel [29]

S Yield: 13.5%

ALY IR (v, em1): 2920, 2851, 1358, 1140, 883, 752, 692

e X-ray microanalysis: S/Ni' = 4.09

cees Maximum absorptions: 875-885 nm

s::% Bis—(4-n;hepty1dithi0behzil)*hiékelf[30]

»IR'(Q,Zcm:I)iVZQZI,QZSSZQ
 Xfray_micfdanélféi§::ﬁ:n

 Maximum absorption

Yield: 12.1%

R S T S




:iﬁgi_;.’,wf |

Bis;(d;n~o¢tildi@hiobenzil)—niékel 131} 

Yield: 11.4% _

IR (v, en-1): 2922, 2851, 1359, 1ld1, 884, 751, 692

X-ray microanalyéis: S/Ni = 4.27 _ - . »';
Maximum absorption;: 850-860_ nm

Bis—(Z,5—dimethyldithiobenzil)—nickel [32] ‘ »
Yield: 14.3% ' %
IR (v, cm-1): 1363, 1147, 1114, 856, 754, 692
X-ray microanalysis: S/Ni = 4.06

Maximum absorptions: 825-835 nm

e Bis-(3,5-dimethyldithiobenzil)-nieckel [33] E i
e Yield: 3.3%

; —ﬁ IR (v, em-'): 1357, 1142, 1029, 867, 757, 686

f X-ray microanalysis: S/Ni = 4.03

Maximum absorptions: 850-860 nin

AR Bis-(3,4-dimethyldithiobenzil)-nickel [34] s
PR Yield: 13.5% 'E:
- IR (v, em1): 1343, 1140, 1021, 860, 751, 695 ?
C e X-ray microanalysis: S/Ni = 4.07 B :i
el Maximum absorptions: 880-890 nm-

", Bis—(2,4,6-trimethyldithiobenzil)-nickel [35]
Yield: 3.2% R
IR (v, cwl): 1345, &

X-ray microanalysis




w-1): 2866, 1362, 1190, 880, 759,

£ &;62’*“AH

\”;f fMakthm"BSQrﬁtibns}‘8504860»nm |
jBiSffﬂiﬁébhdﬁ&dithi&ﬁé@?ii)iniékel:[37]‘

IR (v, em1): 1360, 1220, 752, 693

 X¥Day‘ﬁichana1ysié:'S/Ni = 4.36

‘Maximum-éﬁSQrptionsw 850-860 hﬁ
Bis-(z,5¢dimethoxydithiobenzil)—nickél [38]

Yield: 18.6% | |

IR (v, em}): 2929, 1361, 1221, 1113, 939, 760, 696

X-ray microanalysis: S/Ni = 4.26

Maximum absorptions: 870-880 nm
Bis—(4-phenyldithiobenzil)—nickel [39]

Yield: 5.7%

‘IR- (v, cil:l"\l): .l"l"77, 1357, 113.8,_ 879, 7‘5"7,

X-ray microanalysis:_S/Ni,= 4.4§ |

Maximum‘absdrppigns;:83bf840g§m"
Bis—(ﬁ—phendﬁyditﬁigpgﬁ?ii?;ggHiﬁ‘

Yield: 22.1%
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VJBJs (l—cvclohexvld1th10ben7ll)—niokolofdl]fif

Bis= (1 chlorodlthloben21l)—nlckel [12]

, lec01d1ng mat011al'“'

| vields 1n.en G e
ff1mgpu,icm 1) 2919, 2848, 1357J'1140, 885;:554,ﬁ693 - i
'K?fév micro anal%éié? S/Ni“= A.42 | . .  ¥jfi
FMax1mum abs01pt10nsk 845—855 hm~"k,f 5 o "- ; S ‘: : k’j:‘;: ;;?'

| Yleld 5.6% : | 2.  S ‘ '; » : 'k  1
IR (v, em 1): 1357, 1140, 1093, 884, 755, 695
X-ray microanalysis: S/Ni’= 3.96

Maximum absorptions: 865-875 nm

[Example 41]

An electron donating colorless dye dispersion (soluinQ

A), an .electron acceptihg acid dispersion (solution B), and

a light absorbing sensitizer dispersion (éolutiOn C)
containing bis-=(4-ethyldithiobenzil)-nickel of thekfollowing

compositions wereindividually wet milled by a sand grinder.

AT

Then, 7.3 parts of the soiuiion A, 30 parts of thefsolution

B, 20 parts of the solution C,; 25 parts of 25% aqueous

silica dispersion, and 10% aqueous PVA solutlon were mlxed

to obtain a coating color, The coatlng color was coated to

a coVerage of 5 g/m2 on flne paper‘w1th a substance of 60

g/ m2 us1ng a Mever bal,»and drledkto'klve an optlcal




WVatefnw*f

* ODB 3 dlethlamlno G—melhyl 7 anlllnotluorane

SN

Soiu 10n B Elechon acceptlng dCld dlsper51on

'Blsphenol A ' . ; 8 0 partS‘

 10%-Aquéous PVA solution' ' 15.0 

Water | | 9.0
Solution C:”Light absonbing_sehsitiZer dispérsion

49 Parts of p-benzylbiphenyl (PBB) was mixed with i
part of bis-(4-ethyldithiobenzil)-nickel, and @e1£ed'by
heating to 100-1509C. The mixture was milled‘By a sand
gfinder to obtain a light absorbing sensitizér.

Light;absorbing sensitizer 4.0 parts

10% Aqueous PVA solution 10.0

Water 6.0

Thé'thus)preparéd optical.recording_maﬂerialiwas
1rrad1ated with laser light bv a dev1ce comprlslng a

seiniconduc Lor'laser head comblned w1th a focus1ng lens to

obtain a ptintw

: ’Et'n‘:d .',S l‘?l,o:w‘e,c




tC mpefatlve“Examﬁle/

i Dlth oben211n1ckel cqmplexes,_whlch arerhh_ﬁn 1n the p 10:; }f<e7

¢Q5near 1nfrared abs01pL10n speclrum as 1n the above Dxample 19.

B1s (d1th10benz1l)—n1ckel

Naxlmum absorleons ;e 850 890 nm

B1s 4, 4 —dlmethyldlthlobenZLI) nlckel
‘&ax1mum absorptlons ; 875 890
BlS (l d1methy1am1nod1th10ben21l)—nlckel
Nax1mum absorpt;ons: . 1060-1070 nm -
BiSr(4*diethy1aminodithiobehzil)énickel'

Maximum absorptions: 1100-1120 nmr

[ComparatiVe:Eﬁample 2]

_Using;bisf(dithigbenzi1)-nicke1, an optical reCOTding
matefial'wae prepared'bv the samermethédraS'uSed 1n Example
41 The optlcal recordlng materlal had a reflectance of

71.88%.

[anmple 42]

BlS (4 ethvldlk"




‘hiCkel3oomp1ex;' The resultlng pellet was molded by a

dmoldlng machlne Lo obtaln a 2 0 min thck re81n plate

l[P\dmple 43]’

" Bis- (1 ethvldllhlobenzll)~nlckel (0 05 parts) and
~polycarbonate;pellet (tradename: Toughlon (Idemltsuk
‘Petlochemlcal) 99 .95 parts) were mixed, and extruded bV an
| xtruder to produce a pellet conta1n1ng b1s dlthloben21l—
nlcke1 COmpleX.’ The resultlng pellet was molded by a

molding machine to obtain a 2.0 mm thick resin plate.

[anmple 45]

: x
;fﬁl [Example 44]
i‘?‘f Bis-{(4-ethyldithiobenzil)-nickel (0.02 parts) was’
o dissolved in methylmethacrylate monomer (99.98 partS). This l

solution was mixed with 2,2’—azobis—isobutyrdnitfile (1

ar part) and treated at 70°C for 1 hour. The reeulting syrup
oo was poured into a mold comprising two glass plates by a
Pt conventional method known in the prior art,treated at-70°C for:3
“Craet hoore; followed by treatment et lOOOC’for 1 hour, CQoled,
e, and released from the mold to obtein;a 2.6 mn thick reeihl
iﬂl% , platel | n | | L




-"5801A (Dalhachl Kaga u) (200 pallS)) 10 Prepal‘e a “e‘“"

::1nfrared dbso‘blng hard coaLlng composltion.  The

;compos1t10n was‘coated on a polvesLer filmi(tradename. AKfﬁ@
v v Pil .(Klmoto)) us1ng a Mever bar5 alr—drled gnd f

«heated in an oven at 150°C for 2'mihuﬁeS'to“pbtaih‘a:nééf¥ f

iﬁfrared abSQpbing,film;

[Example 467

Bis- (4 ethvldlthloben21l)—nlckel (0.01 part) was
dissolved in an ultraviolet curing resin (tradename:
UVEKOL-SéO (UCB) (200 parts)) to prepare a near-infrared
absorbing intermediaté‘layer solution for glass composite,
the intefmédiate layer solution was injeéted.between two
glass plates incorporated in-a 1.5 mmvthick.spacer,YCUredvby
irradiating with a AOOQW mercury lamp to obtain a glass

composite:

The cbmplexes'according to the pfeSent‘ihVentioh,:fof 
example;'bis—(dfethYIdithiobenzili;nickel- bis-(4-n-

'propvldlthloben211)—nlckel,-and b1s (3 5- f'

dlmethvldlthlobenZLl) nlckel ovahe present~fnygﬁtiQQ-hav§f "v

coated state,




ultraviolet curing resin. T

erials have char

‘can thus.be applied,
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THE CLAIMS DEFINING THE INVENTION ARE AS FOLLOWS:

1. An optical recording material comprising a
fecording layer comprising (a) an eleétron-donating colorless
- dye, (b) an electron-accepting acid compound which will rea¢t 
cect with said dye under heating to develop é color, énd (c) a near-
infrared absorbing material setected—from—the—group—consisting of
the following bis-dithiobenzilnickel complexes capable of

converting infrared light to heat:

CH;4CH,
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2. The optical recording material of Claim 1, wherein

said recording layer further comprises (d) a sensitizer.




ebeerbihgtﬁeﬁefiel? follow:d by pulverlzatlo‘

 4.; The optlcal recordlng materiel of[; fHu1?A furthermg‘

comprlslng a substrate oh whlch sald recordlng layer 1s

dep051ted

5. A near-infrared absorbing resin pellet comprising
a transparent resin matrix and a bis-dithiobenzilnickel complex

selected—from—the—group—eensisting of the compounds of the

following formula (1) or formula (2) or mixtures thereof:




6 . The near-infrared absorbing resin pellet of Claim

5, wherein in the forn;ula (1) and (2) each of R; represents

phenoxy and each of R, R,, R;, and R; represents a hydrogen atom.







‘CH, (CH,) ,CH;4
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8.  The near-infrared absorbing‘resih~péllet,of
any one of Claims 5 to 7, wherein;the transparent;résin is
an acrylic resin, polystyrene, polyvinylchloride,

polycarbonate, olefin resin or epoxy resin or a mixture of

two or more of these.

9.

A near-infrared absorbing molded article :
obtained by molding near-infrared absorbing resin pellets |

as set forth in any one of Claims 5 to 8. ;

it

© staltiidikesplpai3s548.93 23595,




\O *é& A method for formlng a molded artlcle comprlslng a-

'-neaf 1nfrared absorblng material unlformly dlspersed 1n a
transparent‘reSLh, COmprlslng polymerizing a mlxture‘oﬁ'(A)‘biséj
dithiobéniilhickel complex of formula (1) or of formula (2) or a
mixture thereof, andv(B) a monomer of a transparent resin in a

mgld:




\\.#3 A molded article obtained by the method of Claim

'égl said_afticle-abSorbing near-infrared light'in'the‘Wavelengthj;‘

région of from 800 to 950 nm.

; 1f, ,
\2 4% The molded article of Claim k@éAwhereinvsaid bis=~

dithiobenzilnickel complex is at least one sempeund—seleated frem

U 53 A
|
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Sfeer E4ng of:

CH,CH,
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Ne=c”
CH,CH,CH,

CH,CH;CH,

PO
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713. An optlcal recordlng mater1a1 substantlally r
as. herelnbefore descrlbed with reference to any one of the ‘

foreg01ng examples apart from the comparatlve examples.

14. A near-infrared absorbing resin pellet o
substantially as hereinbefore described with‘reference to L
any one of the foregoing examples apart<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>