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[57] ABSTRACT 
A silver halide photographic light-sensitive material is 
disclosed. The silver halide emulsion layer of the light 
sensitive material is sensitized in infrared region of the 
spectrum by _a cationic di- or tri-carbocyanine sensitiz 
ing dye and a compound represented by formula 1, II, or 
111; 

The light-sensitive material is improved in stability of 
the coating solution of the silver halide emulsion for 
standing during in its production process and also im 
proved in stability for prolonged storage after produc 
t1on. 

1 Claim, No Drawings 

A statutory invention registration is not a patent. It has 
the defensive attributes of a patent but does not have the 
enforceable attributes of a patent. No article or advertise 
ment or the like may use the term patent, or any term 
suggestive of a patent, when referring to a statutory in 
vention registration. For more speci?c information on the 
rights associated with a statutory invention registration 
see 35 U.S.C. 157. 
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SILVER HALIDE PHOTOGRAPHIC 
LIGHT-SENSITIVE MATERIAL 

FIELD OF THE INVENTION 

The present invention relates to a silver halide photo 
graphic light-sensitive material spectrally sensitized to 
the infrared region. More particularly, it relates to a 
silver halide photographic light-sensitive material ob~ 10 
tained using an emulsion layer coating solution inhibited 
in the deterioration of performance during its standing, 
and also promising a good storage stability of the light 
sensitive material thus obtained. 

BACKGROUND OF THE INVENTION 

Use of an infrared lightemitting source as a light 
source for exposure enables use of a bright safelight, and 
is advantageous from the view point of readiness in 
handling. For this reason, proposals have been made on 
silver halide photographic papers spectrally sensitized 
to the infrared region. 
Such photographic papers can be exposed to light to 

form an image by utilizing an image forming process of, 
for example, the so-called scanner system. 

In the image forming process according to the scan 
ner system, an original is scanned, an image signal re 
sulting therefrom is converted to light, to which a silver 
halide photographic light-sensitive material is exposed, 
and thus a negative image or positive image correspond 
ing to the image on the original is formed. There are 
various types of recording apparatus in which the image 
forming process according to the scanner system is 
practically employed. As light sources for the recording 
in such scanning recording apparatus, a glow lamp, a 
xenon lamp, a mercury lamp, a tungsten lamp, 2 light 
emitting diode and so forth have been hither to used. 
All of these light sources, however, involve practical 
problems that they give a weak output and have a short 
lifetime. As a means for solving such problems, there 
are scanners in which a coherent laser light source such 
as a helium-neon laser, an argon laser or a helium-cad 
mium laser is used as a light source in the scanner sys 
tem. These can give a high output, but have the prob 
lems that the apparatus must be large, they are expen 
sive, they require a modulator, and also they have infe 
rior handling characteristics because the safelight for a 
light-sensitive material must be limited on account of 
use of visible light. _ 

In contrast, semiconductor lasers are small in size, 
inexpensive, and yet can be readily modulated, having a 
longer lifetime than the above lasers. Moreover, since 
they emit light in the infrared region, the photographic 
papers spectrally sensitized to the infrared region is 
suitably used. Such photographic paper can be handled 
under a bright safelight and has the advantage of more 
readiness in handling. 
On the other hand, it is a well known technique to use 

a ?uorescent brightening agent in order to increase the 
whiteness of silver halide photographic papers that 
have been processed. 

It is more advantageous to use an oil-soluble ?uores 
cent brightening agent as the ?uorescent brightening 
agent than to use a water-soluble ?uorescent brighten 
ing agent, in view of the fact that the former ?uorescent 
brightening agent may be ?owed out with dif?culty in 
the course of processing. 

Incidentally, a silver halide emulsion spectrally sensi 
tized to the infrared region may undergo a serious de 
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2 
crease in sensitivity when an emulsion layer coating 
solution is prepared and thereafter left to stand. Thus a 
stable emulsion is advantageous from the viewpoint of 
the manufacture of light-sensitive materials. 

Light-sensitive materials obtained using such an 
emulsion also have poor storage stability after manufac~ 
ture, thus having the disadvantage that they are greatly 
susceptible to desensitization during storage. 

Studies made by the present inventors have revealed 
that such a negative phenomenon is further double 
strengthened when the ?uorescent brightening agent is 
used for the purpose of increasing the whiteness of 
photographic papers. 

SUMMARY OF THE INVENTION 

Accordingly, a first object of the present invention is 
to provide an infrared~sensitive silver halide photo 
graphic material obtained using an emulsion layer coat 
ing solution free from the decrease in sensitivity during 
its standing, and also having good storage stability after 
the manufacture. 
A second object of the present invention is to provide 

an infrared-sensitive silver halide photographic paper 
that may cause no deterioration of sensitivity even with 
use of an oil-soluble ?uorescent brightening agent, and 
also having superior storage stability. 
The above objects can be achieved by the following: 
A silver halide photographic light~sensitive material 

comprising a support and a silver halide photographic 
emulsion layer provided on the support. The silver 
halide photographic emulsion layer has been spectrally 
sensitized with at least one selected from a cationic 
dicarbocyanine dye and a cationic tricarbocyanine dye, 
and at least one of the silver halide photographic emul 
sion layer and other hydrophilic colloid layer contains 
at least one of the compounds represented by the fol 
lowing Formulas I, II and Ill. 4 

R5 H Formula I 

N 

I Y 
N 

R6 

wherein R4, R5 and R6 each represent a hydrogen atom, 
an alkyl group, alkenyl group, alkoxy group or alkoxy 
carbonyl group having 1 to 12 carbon atoms, an amino 
group, an aryl group, a hydroxyl group, a mercapto 
group, a carboxyl group, or a salt thereof; and all the 
alkyl group, alkenyl group, alkoxy group, alkoxycar 
bony] group, amino group and aryl group may each 
have a substituent. 

R7 

N / N 

A l he \ 

Rs N N 

Rio 

Formula II 

0 

OH OH 

wherein R7, R3 and R9 each represent a hydrogen atom, 
a halogen atom, a hydroxyl group, or an amino group 
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which may have a substitutent; R10 represents a phos 
phoric acid group, or an alkyl group having 1 t0 8 car 
bon atoms which may be substituted with a hydroxyl 
group, as exempli?ed by a methyl, ethyl or hydroxy 
ethyl group. 

Formula III 

OH OH 

wherein R11 and R12 each represent a hydrogen atom, a 
hydroxy group. a methyl group, or an amino group 
which may have a substituent; R13 represents a phos~ 
phoric acid group or an alkyl group having 1 to 8 car 
bon atoms which may be substituted with a hydroxyl 
group, as exempli?ed by a methyl, ethyl or hydroxy 
ethyl group. 

DETAILED DESCRIPTION OF THE 
INVENTION 

The present invention will now be described below in 
detail. 

Typical examples of the compound represented by 
the above Formula I are the following: 

(1-1) 

(1-21 

(1-31 

sH H (14) 

N / 

N l w 
u N 

N 

OH H (1-5) 

N 
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4 
-continued 
NH; H (1-61 

A N 
NH; N 

NH: (L7) 
N cH / 3 

N I Y 
a N 

N 

(1-8) 

NH; H (1-9) 
N OH I 

N I Y 
a N 

N 

NH; H (1-10) 

N sH 

Y 
N 

(EH3 (1-11) 
I c-oH 

I 
N CH3 

(1-12) 

0H (1-13) 

NH H 

N I 

N I \n 
‘a N 

N 

"3C0 (1-14) 
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-continued 

11-15) 

(1'17) 15 

20 

6 
compound. In usual instances. it may preferably be used 
in an amount ranging from 5 mg to 5 g. and more prefer 
ably from 10 mg to 1 g, per mol of silver halide. The 
compound may be added in a layer other than a silver 
halide emulsion layer. for example, a layer such as a 
protective layer, an intermediate layer or an under coat 
layer, adjacent to the silver halide emulsion layer. In 
such an instance, the amount of the compound added 
may be determined according the amount of an emul 
sion added. 
The compounds represented by the above Formula I, 

II or 111 are known compounds, and can be synthesized 
making reference to the methods disclosed in, for exam 
ple, J.A.C.S. 74, 411 (1952), US. Pat. Nos. 2,721,866 
and 2,724,711, Merck Index 10.4452, Beil. 31.27, and 
Beil. 26.449, or they are commercially readily available. 

Next, as the cationic di- or tricarbocyanine infrared 
sensitizing dye used in the present invention may prefer 
ably include the compound represented by the follow 
ing Formula I-a or l-b. 

I’ YIZ‘ \ Formula I-a 

1'11: R15 

Rn 

(l-l9) 

The typical examples of the compound represented 
by the above Formula 11 or III are the following: 
(II-l) o-Amino-purine ribocide 
(1L2) 6-Chloro-purine ribocide 
(ll-3) trMethylaminoapurine ribocide 
(ll-4) 5'-Phosphoric acid-6-amino-purine ribocide 
(II-5) 5'-Phosphoric acid-é-chloro-purine ribocide 
(II-6) 5'-Phosphoric acid-6-amino-purine ribocide 
(II-7) 5‘~Hydroxymethyl-b-methylamino-purine ribo 

cide 
(11-8) 5'-Methyl-6-amino-purine ribocide 
(Ill-1) 6-Oxy-purine ribocide 
(Ill-2) 2-Amino-6-oxy-purine ribocide 
(III-3) 5'-Phosphoric acid-6~oxy-purine ribocide 
The amount of the compound represented by the 

above Formula I, '11 or 111 may vary depends on the 
type of a silver halide emulsion and the kind of the 
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R14 R12 
X119 

Formula l-b 

R23 R25 I 

R24 R26 R21 
X219 

In the formulas, YH, Y12. Y21 and Y2; each represent 
a group of non‘metallie atoms necessary to complete a 
nitrogen-containing heterocyclic ring of 5 or 6 mem 
bers, including, for example, a benzothiazole ring, a 
naphthothiazole ring. a benzoselenazole ring, a naph~ 
thoselenazole ring, a benzoxyazole ring, a naphthoxaz 
ole, a quinoline ring, a 3,3-dialkylindolenine ring, a 
benzimidazole ring and a pyridine ring. 
The heterocyclic rings may each be substituted with 

a lower alkyl group, an alkoxy group, a hydroxyl 
group, an aryl group, an alkoxycarbonyl group or a 
hydrogen atom. 

R11, R12, R2! and R22 each represent a substituted or 
unsubstituted alkyl group, aryl group or aralkyl group. 

R13, R14, R15, R23, R24, R25 and R26 each represent a 
hydrogen atom, a substituted or unsubstituted alkyl 
group, alkoxy group, phenyl group or benzyl group, or 

where W1 and W2 each represent a substituted or unsub 
stituted alkyl group, the alkyl moiety has 1 to 18, and 
preferably 1 to 4, carbon atoms, or a substituted or 
unsubstituted aryl group, and W1 and W2 may each 
combine each other to form a nitrogen-containing het 
erocyclic ring of 5 or 6 members. 



7 
R13 and R15. and R33 and R15 may also combine each 

other to form a 5-membered ring or 6-membered ring. 
X11 and X21 each represent an anion. n11, m1, and n21 
and n3; each represent 0 or 1. 
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invention") are shown below. The present invention, 
however, is by no means limited to these. In the follow 
ing, 1-1 to 1-13 correspond to the compound represented 
by Formula H) and 1-14 to I-21, the compound repre 

Examples of the sensitizing dye used in the present 5 sented by Formula I-a. 
invention (hereinafter “the sensitizing dye ofthe present 

19 
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cnzcuzon 19 

CHZCHZ [9 

The sensitizing dye of the present invention may be 
contained in a silver halide pholographic emulsion pref 
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The sensitizing dye of the present invention may be 
directly dispersed in the emulsion. It may also be ?rst 
dissolved in a suitable solvent as exempli?ed by methyl 
alcohol, ethyl alcohol, methyl cellosolve. acetone. wa 
ter, pyridine or a mixed solvent of any of these. and then 
added in the emulsion in the form of a solution. 
The sensitizing dye of the present invention may be 

used alone or in combination of two or more kinds. A 
sensitizing dye other than that of the present inventionv 
may also be used in combination. When sensitizing dyes 
are used in combination, they may preferably be used so 
as to be in the above amount in total. 
The sensitizing dye of the present invention can be 

readily synthesized making reference to US. Pat. No. 
2,503,776, British Patent No. 742,112. French Patent 
No. 2.065,662 and Japanese Examined Patent Publica 
tion No. 2346/1965. 
The phenol resin further includes a resol, a resitol and 

a resite, which are different from each other in the 
degree of its condensation, prepared by condensation 
using an alkali. 
The phenol resin used inthe present invention is a 

phenol resin obtained by condensation of at least one of 
phenols with at least one of aldehydes. It may also be a 
phenol resin obtained by mixture of two or more kinds 
of phenol resins, or by further condensation of at least 
two different kinds of phenol resins. 
The phenol resins are described in “Phenol Resins", 

Nikkan Kogyo Shinbun-sha, Course of Plastic Materi 
als. as well as Japanese Patent Publication Open to 
Public Inspection (hereinafter referred to as Japanese 
Patent O.P.l. Publication) No. 123035/1979, No. 
105254/1980, N0. l05380/l980‘ No_ 153948/1980 and 
No. 161250/1980, and Japanese Examined Patent Publi 
cation No. 20543/1981. 

Examples of phenol resins effective for the present 
invention are shown belowv In the following, In and n 
each represent a polymerization molar ratio. 

Exemplarv Phenol Resins: 
OH V-l 

‘(*CPHQ n : 4~6 
OH V-Z 

q(-Cl-l; ,, n :: 4~6 

Cl-h-f-CH; 
CH3 

OH V-3 

‘(43kg n : 4~6 
C4H6 

OH V-4 

‘('CHQQ n : 4-6 
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-continued 
Exemplary Phenol Resins: 

OH V-S 

—(—CH~ ,, n = 4~6 

C5111; 

OH OH v-o 

1-CH» ,, CH2 m 

n : 15 m : 5 

CZH5 

OH V-7 

't'CHz ,, n = 4~6 

C7H1s 

OH V-8 

‘(-042 ,, n : 4~e 

csl'ln 

OH OH .V-9 

maggot‘); n : 4~6 
COOH COOH 

OH OH V-lO 

‘(-842 n CHZ‘QH 
C4119 

n ;: l0 m z 18 

OH OH V-ll 

CH2 CsHn 

U 
n z 15 m = 10 
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-continued 
Exemplarv Phenol Resins: 

V-lZ 
/ \ 

OCH3-CH-_'CH3 OH 

‘('CH: ,, CH2 m 

CH3 CH3 
n = 5 in ~ 15 

OH V-l3 

i'” 
‘('CH ,, n : 4~6 

CH3 

OH V-N 

+CHz4€}r§CH:—N7Tn 
CH} @ 

n : IS in : 2 

OH ' OH V-lS 

‘('CH1 ” CH3‘$VV,,I 
OCH} CH3 

n : 5 m z 20 

OH OH V-l6 

'(‘CHZGCHZg 
C3H5 CH3 

n = 2 m : 3 

V-l7 OH 

COOH 

'(‘CHZ ,, n : 4~ 6 

Degree of polymerization of these phenol resins may 
range from 2 to 10,000, and preferably from 3 to 1,000. 
The above phenol resin may be contained in a sensi 

tizing dye solution preferably in an amount of from 
1X 10“4 g to 100 g, and more preferably from 1X10-3 
g to 10 g, per mol of silver halide. 
The ?uorescent brightening agent relating to the 

present invention will be described below. It is conven 
tionally well known to use a ?uorescent brightening 
agent for the purpose of increasing the whiteness of a 
silver halide photographic paper that has been pro 
cessed. 
As the ?uorescent brightening agent, it is more ad 

vantageous to use an oil-soluble ?uorescent brightening 
agent than to use a water-soluble ?uorescent brighten 
ing agent, in view of the fact that the fonner ?uorescent 
brightening agent may be ?owed out with difficulty in 
the course of processing. 
A technique by which the oil-soluble ?uorescent 

brightening agent is added in a light-sensitive material is 
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16 
known to include a method in which an oil-soluble 
?uorescent brightening agent is dissolved in an organic 
solvent, and added in a light-sensitive material as an 
emulsi?ed dispersion, as disclosed, for example, in Brit 
ish Patent No. 1,072,915, Japanese Examined Patent 
Publication No 137376/1970 and Japanese Patent O.P.I. 
Publication No. 134232/ l985. In particular, Japanese 
Patent O.P.I. Publication No. 134232/1985 questions 
about a decrease in ?uorescent brightening effect that 
may occur when an oil-soluble ?uorescent brightening 
agent and a developing agent are present together in a 
light-sensitive material, and provides a means for solv 
ing this problem. . 
However, as previously discussed, a silver halide 

photographic infrared-sensitive material in which the 
oil-soluble ?uorescent brightening agent is used has the 
negative effect that the sensitivity and storage stability 
of the light-sensitive material is deteriorated. 
As a method in which the oil-soluble ?uorescent 

brightening agent is dissolved in a high-boiling organic 
solvent to make an emulsi?ed dispersion, advanta 
geously used is the same method as used for dispersing 
an oil-soluble coupler or an oil~soluble ultraviolet absor 
bent, i.e., a method in which the agent is dissolved in a 
high-boiling organic solvent optionally together with a 
low-boiling organic solvent, and the resulting disper 
sion is mixed with an aqueous gelatin solution contain 
ing a surface active agent, followed by emulsifying 
dispersion using an emulsifying machine such as a col 
loid mill, a homogenizer or an ultrasonic dispersion 
machine. Here, the high-boiling organic solvent used 
includes carboxylic acid esters, phosphoric acid esters, 
carboxylic amides, and hydrocarbons. For the sake of 
reference, examples of the high-boiling organic solvent 
advantageously used in the present invention are shown 
below. 

coocnnzs H 

COOCnHg5 

C2": 1-2 

COOC4H9 1-3 

1-4 

COOCqH [9 
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~continued -continued 
l-b 

Paraffin 1-9 

5 Para?'m chloride l-lO _ 

Oil-soluble ?uorescent brightening agents that can be 
advantageously used include those represented by the 
following Formulas II-a, ll-b, II-c and lI-d. 

z z; [ll-a] 

\c C/ 
N 5 N 

1. O [I b] 

R; , (CH=CH ,, 

N R2 

R2 

0 0 [ll-c] 

R1 / CRQ=CR7 \ R5 

N N 

R1 R2 R4 R5 

Rm [nu] 

? 45 
0-‘- 11-0 

CH.‘ 0 CH3 

CH3 1-7 50 

0 55 
l 

O-P-O 
ll 
0 

CH3 CH3 L3 

65 

In the above Formulas Il-a to II-d, Y1 and Y2 each 
represent an alkyl group, Z1 and 2; each represent a 
hydrogen atom or an alkyl group, n is 1 or 2, R1, R2, R4 
and R5 each represent an aryl, alkyl, alkoxy, aryloxy, 
hydroxyl, amino, cyano, carboxyl, amido, ester, alkyl 
carbonyl, alkylsulfonyl or dialkylsulfonyl group or a 
hydrogen atom. R6 and R7 each represent a hydrogen 
atom, an alkyl group such as a methyl group or an ethyl 
group, or a cyano group. R16 represents a phenyl group, 
a halogen atom or an alkyl-substituted phenyl group. 
R5 represents an amino group or an organic primary or 
secondary amino group. 
The oil-soluble ?uorescent brightening agent used in 

the light-sensitive material of the present invention spe 
ci?cally includes the following compounds 11-! to 11-26. 
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-continued 
[HS 

0 0 

/ CH=CH \ 

N N 

CH3 

11-19 
0 0 

, CH=CH \ 

N N 

CH3 l-l3C 

(H10 0 o OCH; 11-20 

I CH=CH \ 

N N 

11-21 
0 O 

I CH=CH \ 

N. N 

NH; 

11-22 
0 0 

, CH=CH \ 

N N 

CH 

11-23 
0 0 

/ CH=CH \ 

N N 

CI 

11-24 
0 0 

I CH=CH \ 

N N 

CN 

11-25 
0 0 

CH3 11 C I>—Z §—<\ 
3 \ S N / 

/c11 N (‘:11 
HJC CH3 

1 - 6 
O O l 2 

“3C />_Z §_<\ CH3 
\ N S N / 
C C 

/ \ \ 
CH1 CH3 "3C (EH1 
CH3 CH3 

The above exemplary compounds may be used alone 
or in combination of two or more kinds. 60 
The ?uorescent brightening agent may preferably be 

so added that it is present in a photographic paper in an 
amount of from 1 to 200 mg/mz, and may most prefera 
bly be used in an amount of from 5 to 50 mg/m2. 
The layer to which the emulsi?ed dispersion of the 

?uorescent brightening agent used in the present inven 
tion is added may be any layers as long as they are 
photographic component layers on a support. From the 

65 

viewpoint of the prevention of so-called blooming, it 
should be added to a silver halide emulsion layer or a 
layer as near as possible to the support (a hydrophilic 
colloid layer such as an intennediate layer). 
The above ?uorescent brightening agents are known 

compounds. The exemplary compound 11-13, for exam 
ple, is sold in the market from Ciba-Geigy Corp. under 
a trade name of Ubitex-OB, and is readily available. 
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In the silver halide photographic light-sensitive mate 
rial of the present invention, it is preferred to use a 
compound of Formula Vl shown below‘ 

Formula V1 

'10 
In the formula, Y represents a hydrogen atom, an 

alkali metal atom, an ammonium group or an organic 

amine residual group. Z represents a heterocyclic ring 
of 5 or 6 members, in which the heterocyclic nucleus 
may preferably be a heterocyclic nucleus selected from 
nuclei including imidazole. thiazole, oxazole, benzimid 
azole, benzothiazole, benzoxazole, oxadiazole, thiadia 
zole, triazole, tetrazole, pyrimidine, triazine, and tet 
razaindene. 

Typical examples of the compound according to the 
present invention. represented by the above Formula 
VI, are shown below. 

H Vl-l 
N 

E , SH 
N 

H Vl-Z 
N 

/ SH 

N 

s Vl~3 

E / SH 
N 

S Vl-4 

I SH 

N 

O VI-S 

E / SH 
N 

O Vl-6 

/ SH 

N 

H VI-7 
N 

/>—SNa 
N 

3N3 

VI-% 
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continued 
C3H5 
| 
N 

>—SH 
N 

NH; 0 

Mr 
N 

can 0 sn 

Y Y I 
N N 

@Y‘Y“ i 
N N 

NH; 5 sn 

r ‘If 
N N 

CONH 

l 
N N 

$235 
N SH 

Y 
N 

NH; 
l 
N 

THCOCH 3 

(NYSE 
N N 

NHSOZ 

rNY 
N 

sn 

I 
N 

YSYSH 

Vl-ll 

vr-is 



SH 

27 
-continued 

N SH / 

{I Y 
N N 

N 

CH3 YSH 
l N 

I 

OH 

~ N 

NH_ YSH 
| N 

I 

OH 

N 

CH3 YSH 
l N 

/ 

NH: 

CH2 _ N \ SH 

CHJX Y 
HN N 

NHCOCH3 

SH 5 SH 

I \II/ 
N N 

‘6”! 
SH N SH 

Y Y 
N N 

SH N SH 

I Y 
N N 

sn N SH 

I Y 
N N 

NHSOZ 

N SH 

‘if I 
N N 
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Vl-22 

Vl-23 

Vl-25 

VI-27 

Vl-28 

Vl-29 
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28 
-continued 

CH_ N V1-30 

rNY SH I 
N N 

COOH Vl-32 

Vl-33 

These compounds of the present invention repre 
sented Y Formula V1, usable in the present invention, 
can be readily synthesized by the methods as disclosed 
in, for example US. Pat. Nos. 3,615,501, 2,324,123, 
2,384,593, 2,496,940, 3,137,578, 2,496,940, 3,082,088, 
3,473,924, 3,575,699, 3,687,660, 2,271,229 and 2,496,940, 
and British Patents No. 1,141,773 and No. 1,376,600, or 
by methods corresponding thereto. These compounds 
can also be readily synthesized by the method disclosed 
in DAl-YUUKI-KAGAGU (Grand Organic Chemis 
try), edited by Munio Kotake, Askura Shoten, 1971 
Edition, or A. Weissberger, The Chemistry of Hetero 
cyclic Compounds, N.Y. Interscience, the years 1950 to 
1964, or methods corresponding thereto. 
The amount of the compound represented by the 

above Formula VI may vary depending on the type of 
silver halide emulsions and the type of the compounds. 
In usual instances, the compound may be added in an 
amount of from 5 mg to 500 mg per mol of silver halide. 

In the silver halide emulsion used in the present in 
vention, it is possible to use any of silver bromide, silver 
iodobromide, silver iodochloride, silver chlorobromide, 
silver chloroiodobromide and silver chloride, which are 
used in ordinary silver halide emulsions. 

Silver halide grains used in the silver halide emulsions 
may be obtained by any of an acidic method, a neutral 
method and an ammoniacal method. The grains may be 
made to grow at one time, or grow after seed grains 
have been formed. The manner of preparing the seed 
grains and the manner of growing them may be the 
same or different. 
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The silver halide emulsion may be obtained by simul 
taneously mixing halide ions and silver ions, or by pre 
paring an aqueous solution in which either one of them 
is present and then mixing in it the other ofthem. Alter 
natively, taking into account the critical growth rate of 5 
silver halide crystals. it may be formed by successively 
simultaneously adding halide ions and silver ions while 
controlling pH and/or pAg in a mixing vessel. Silver 
halide grains having regular crystal forms and substan 
tially uniform grain size can thereby be obtained. Halo 
gen composition in a grain may be changed after 
growth by employing a conversion method. 

In preparing the silver halide emulsion, a silver halide 
solvent can be optionally used for controlling the grain 
size, grain shape, grain size distribution and grain 
growth rate of the silver halide grains. 

In the course of formation and/or growth of the 
silver halide grains, metal ions may be added to the 
grains by the use of at least one ofa cadmium salt, a zinc 
salt, a lead salt, a thallium salt, an iridium salt including 
a complex salt thereof, a rhodium salt including a com 
plex salt thereof, and an iron salt including a complex 
salt thereof, to incorporate any of these metal elements 
into the inner parts of grains and/or the surfaces of the 
grains, and also reduction sensitizing nuclei can be im 
parted to the inner parts of the grains and/or the sur 
faces of the grains by placing the grains in a suitable 
reducing atmosphere. 
The silver halide emulsion may be either the one from 

which unnecessary soluble salts have been removed 
after completion ofthe growth of silver halide grains, or 
the one from which they remain unremoved. When the 
salts are removed. they can be removed according to 
the method disclosed in Research Disclosure No. 17643 
(hereinafter “RD“). Paragraph 11. 
The silver halide grains may have a uniform composi 

tional distribution of silver halide in a grain, or may be 
comprised of a core/shell grain having different silver 
halide composition between the inner part and surface 
layer of a grain. 
The silver halide grains may be grains such that a 

latent image is formed chie?y on the surface, or grains 
such that a latent image is formed chiefly in the inner 
part of a grain. 
The silver halide grains may be any of those having a 

regular crystal form such as a cube, an octahedron or a 
tetradecahedron, or those having an irregular crystal 
form such as a sphere and a plate. In these grains, those 
having any ratio of{l00} face to {l l 1} face can be used. 
They may also have a composite form of these crystal 
forms, or comprise a mix of grains having various crys 
tal forms. 
Average grain size (grain size is expressed as a diame 

ter of a circle having an area equal to a projection area) 
of the silver halide grains may preferably be not more 
than 2 pm, and particularly preferably not more than 
0.7 pm. 
The silver halide emulsion used may have any grain 

size distribution. An emulsion having a broad grain size 
distribution, which is called a polydisperse emulsion, 
may be used, or an emulsion having a narrow grain size 
distribution, which is called a monodisperse emulsion, 
may also be used alone or by combination of several 
kinds. The monodisperse emulsion herein referred to is 
an emulsion having a value of not more than 0.20 ob 
tained when the standard deviation of grain size distri 
bution is divided by an average grain size. The polydis 
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perse emulsion and the monodisperse emulsion may be 
used in the form of a mixture. 
The silver halide emulsion may be used in the form of 

a mixture of two or more emulsions separately formed. 
Various additives can be used in the light-sensitive~ 

material of the present invention. 
Such additives are described in detail in HD No. 

17643 (Dec., 1978) and RD. No. 18716 (Nov., 1976). 
Corresponding passages thereof are summarized in the 
following table. 
There are not particular limitations on the conditions 

for exposure and development processing, and refer 
ence may be made to, for example, the descriptions at 28 
to 30 pages of the above RD 17643. 

Type of additives RD 17643 RD 18716 

1. Chemical sensitizer p.23 p.648, right col. 
2. Speed-increasing agent " 

Supersensitizer p.649, right col. 
3. Brightening agent p.24 
4. Antifoggant and pp.24-2S p.649. right col. 

stabilizer 
5. Light-absorbent. pp.25-26 p.649, right col. 

?lter dye. and to p.650. left 
ultraviolet absorbent col. 

6. Anti-stain agent p.25. p.650. left 
right col. to right col. 

7. Hardening agent p.26 p.65]. left col. 
Binder p.26 " 

9. Plasticizer p.27 p.650. right col. 
Wetting agent 

10. Coating aid pp.26-27 " 
Surfactant 

ll. Antistatic agent p.27 " 

For the purpose of improving dimensional stability of 
the light-sensitive material, a dispersion of a water 
insoluble or sparingly water-soluble synthetic polymer 
(i.e. latex) may be contained in photographic emulsion 
layers in which the silver halide emulsions of the pres 
ent invention are used, and other hydrophilic colloid 
layers. 
The support used in the light-sensitive material of the 

present invention includes, for example, baryta paper; 
polyethylene-coated paper, polypropylene synthetic 
paper, glass plates, cellulose acetate ?lms, cellulose 
nitrate ?lms, polyester ?lms of, e.g., polyethylene tere 
phthalate, polyamide ?lms, polypropylene ?lms, poly 
carbonate ?lms, and polystyrene films, which can be 
used depending on the purpose. 

In the support for the photographic paper of the 
present invention, it is possible to add various inorganic 
white pigments, inorganic color pigments, dispersants, 
fluorescent brightening agents, antistatic agents, antiox 
idants, and stabilizers. The surface of the support may 
be subjected to surface-activation treatment such as 
corona discharge treatment or flame treatment, and 
may optionally provided with an under-coat layer. 

EXAMPLES 

EXAMPLE 1 

W 
Water 980 ml 
Sodium chloride 2.0 g 
Gelatin 20 g 
Aqueous 0.10% solution of potassium hexachloroiridate 0.28 ml 
Aqueous 0111192 solution of potassium 8.5 ml 
hexabromoiridate 
Solution B: 
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Water 380 ml 
Sodium chloride 38 g 
Potassium bromide 42 g 
Solution C 2 

Water 380 ml 
Silver nitrate 170 g 

To the above Solution A kept at 40° C., the above 10 
Solutions B and C were simultaneously added with 
speed controlled in accordance with growing silver 
halide grains over a period of 80 minutes while keeping 
the pH to 3 and the pAg to 7.7. After continuous stir 
ring for 5 minutes, the pH was adjusted to 5.6 with an 
aqueous sodium carbonate solution, followed by usual 
desalting and washing. Thereafter, 500 ml of water and 
30 g of gelatin were added, followed by dispersion at 
50° C. for 30 minutes. An emulsion comprising cubic 
grains with 35 mol % of silver bromide, 65 mol % of 
silver chloride and an average grain size of 0.27 pm was 
thus obtained. 
To the emulsion adjusted to pH 5.5 and pAg 7 by 

adding 10 ml of an aqueous 1% citric acid solution and 
10 ml of an aqueous 5% sodium chloride solution, 10 ml 
of an aqueous 0.1% sodium thiosulfate solution and 7 ml 
of an aqueous 0.2% chloroauric acid solution were 
added, and the emulsion was ripened at 57° C. to have 
a maximum sensitivity. 
The emulsion thus obtained was divided. and 25 ml of 

an aqueous 0.5% solution of l-phenyl-5-mercaptotet 
razole as an antifoggant was added to each portion, and 
180 ml of an aqueous 1% solution of 4-hydroxy-6-meth 
yl-l,3,3a,7-tetrazaindene as a stabilizer and gelatin were 
further added thereto to terminate the ripening. 
To each emulsion, an aqueous 0.1% solution of the 

exemplary sensitizing dye according to the present in 
vention was added in the amount as shown in Table l, 
and well adsorbed. Thereafter. 15 ml ofan aqueous 10% 
solution of sodium tri-isopropylnaphthalenesulfonate as 
a spreading agent, 50 ml of an aqueous 4% solution ofa 
styrene/maleic acid copolymer as a thickening agent, 30 
g of a polymer latex of butyl acrylate, 20 ml of an aque 
ous 20% solution of hydroquinone as a stabilizer and 20 
ml of an aqueous 10% solution of potassium bromide 
were added. followed by stirring. 

Next, as shown in Table 1, an emulsified dispersion of 
the ?uorescent brightening agent (as described later) 
was added so as to give a coating weight of 10 mg/m2. 
To each emulsion thus obtained, 50 mg/ g gelatin of a 

hardening agent comprising a 1:025 mol reaction prod 
uct of tetrakis(vinylsulfonylmethyl)methane and taurine 
potassium salt was added, and the pH was adjusted to 
5.6 with citric acid. Emulsion layer coating solutions 
were thus obtained. 

Preparation of anti-halation layer coating solution 

To an aqueous 40 g gelatin solution, the ‘following 
dye (in) was added so as to give a coating weight of 60 
mg/m2, and 15 ml of an aqueous 4% solution of a styre 
nc/maleic anhydride copolymer as a thickening agent 
was further added. A coating solution for an anti-hala 
tion layer was thus prepared. _ 

In preparing the coating solution, a ?uorescent 
brightening agent was added to the anti-halation layer 
coating solution used in the sample as shown in Table 1, 
in which the ?uorescent brightening agent had been 
contained, in the same manner as in the above emulsion 
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coating solution so as to give a coating weight of 10 m2. 

Dve (ml 

HN 

\ N 
K035 

Preparation of protective layer coating solution 
Next, to an aqueous gelatin solution, 30 mg/m2 of 

sodium salt of 2-sulfo-bis(2-ethylhexyl)succinate as a 
coating aid, 40 mg/m2 of polymethyl methacrylate par 
ticles with an average diameter of 4 pm as a matting 
agent, 30 mg/m2 of the following compound (n) as a 
?uorine-containing surface active agent. and 10 mg/g 
gelatin of formalin as a hardening agent were added to 
prepare a coating solution for a protective layer. 

Fluorine-containing surface active agent (n) 

cm-coocm-r-crmn 
mms-cn-coocm-ecmgn 

Preparation of samples and evaluation thereon 

The anti-halation layer coating solution, emulsion 
layer coating solution, and protective layer coating 
solution prepared in this way were simultaneously 
coated in three layers on a 110 pm thick polyethylene 
coated paper having a hydrophilic colloid backing layer 
and an under-coat layer and containing 15 wt. % of 
TiOz. In order to examine coating solution stability of 
the emulsion layer coating solution, samples were pre 
pared for both instances in which emulsion layer coat 
ing solutions were left to stand for 1 hour and 10 hours 
after their preparation. The resulting samples had a 
coating weight of silver of 1.4 g/mz, and a coating 
weight of gelatin of 1.4 g/m2 for the anti-halation layer, 
1.4 g/m2 for the emulsion layer and 0.9 g/m2 for the 
protective layer. 

Samples thus obtained were each subjected to ?ash 
exposure for 10-5 second using a xenon flash lamp 
through an optical wedge and Kodak Wratten Filter 
No. 88A, and then processed using Konica Automatic 
Processor GR-l4 (manufactured by Konica Corpora 
tion) by the use of the developing solution and ?xing 
solution as described below. Evaluation was made on 
the items shown in Table 1. The processing was carried 
out under conditions of 30° C., 20 seconds, for develop 
ing; about 38° C., 20 seconds, for ?xing; room tempera 
ture, 20 seconds, for washing; and about 40° C. for 
‘drying. 

Results obtained are shown in Table 1. Sensitivity is 
expressed as a reciprocal of the amount of exposure 
necessary for giving a density of 1.0,and a relative value 
assuming that of Sample No. l as 100. 
The whiteness shown in Table l expresses the white 

ness of a sample having been processed, and is visually 
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evaluated according to a ?ve-rank system. The best is 
evaluated as 5. and the poorest as 1. 

Preparation of emulsi?ed dispersion of oil-soluble 
?uorescent brightening agent 

In a mixed solvent of 200 ml of cresyldiphenyl phos 
phate and 100 ml of n-butanol, 5.0 g of an oil-soluble 
?uorescent brightening agent was dissolved. The result 
ing solvent was mixed in its total amount with 1,500 ml 
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a content of 8.1% w/w in terms of A1303 

When the ?xing solution was used, the above compo 
sitions were dissolved in 500 ml of water in the order of 
Composition A and Composition B so as to be made up 
to l l. The pH of the resulting ?xing solution was about 
4.3. 

TABLE 1 

Sensitizing Formula Coated after ‘Sample left 
dve ____1_.__1l_.l_?____ Fluorescent & Coated after at 50' C., 50% RH 

Sample (mg/mol (mg/mo] brightening Sensi- White- 10 hours for 3 days 
No. No. AgX) No. AgXl agent No. tivity ness Sensitivity whiteness Sensitivity whiteness Remarks 

1-1 14 40 — — — 1(1) 3 82 3 59 2 X 

1-2 1-16 50 — — — 95 3 80 3 53 2 X 

1-3 1-4 40 — — 11-13 80 5 40 5 33 5 X 
1-4 1-16 50 — — " 82 5 45 5 41 5 X 

1-5 l-4 40 —- —- 11-4 75 5 35 4 40 4 X 
1-6 1-4 40 — — 11-8 82 5 38 4 42 4 X 
1-7 14 40 — — 11-19 88 4 42 4 39 4 X 
1-8 1-4 40 — — "-25 72 4 36 3 35 3 X 
1-9 1-4 4-0 H 300 — 135 3 135 3 130 3 Y 
1-10 l-16 50 H 300 —— 120 3 120 3 125 3 Y 
1-11 1-4 40 1-3 200 — 125 3 125 3 122 3 Y 
1-12 1-4 4-0 1-7 150 — 122 3 123 3 118 3 Y 
1-13 l-4 40 H8 200 — 130 3 130 3 129 3 Y 
1-14 l-4 4-0 "-3 270 — 115 3 114 3 110 3 Y 
H5 14 40 111-2 200 — 110 3 112 3 115 3 Y 
1-16 1-4 40 1-3 200 11-4 125 5 121 5 120 5 Y 
l-l7 1-4 4-0 l-3 200 11-13 120 5 114 5 109 5 Y 
1-18 1-4 40 l-3 200 "-19 132 5 130 5 121 5 Y 
1-19 1-4 40 1-3 200 "-25 113 5 103 5 110 5 Y 
1-20 1-4 40 11-3 270 ll-4 120 5 118 5 110 5 Y 
1-21 l-3 20 —- —— ~— 110 3 90 3 70 2 X 

l-4 20 
1-22 " " — — 11-13 90 5 4O 5 35 5 X 

1-23 1-3 200 — 130 3 130 3 125 5 Y 
1-24 " l-3 200 11-13 130 5 128 5 122 5 Y 

X. Comparative Example. Y: Present ln\ent|on 

of an aqueous 12% gelatin solution containing 3 g of 
sodium tripropylnaphthalenesulfonate, and thereafter a 
butyl acrylate polymer latex was added in an amount of 
200 g as a solid. An emulsi?ed dispersion of an oil-solu 
ble ?uorescent brightening agent was thus prepared. 

Formulation of developing solution: 
Pure water (ion-exchanged water) about 800 ml 
Potassium sul?te 60 g 
Disodium ethylenediaminetetraacetate 2 g 
Potassium hydroxide 10.5 g 
S-Methylbenzotriazole 300 mg 
Diethylene glycol 25 g 
l-Phenyl-4.4-dimethyl-3-pyrazolidinone 30) mg 
1~Phenyl-S-mercaptotetralole 60 mg 
Potassium bromide 3.5 g 
Hydroquinone 20 g 
Potassium carbonate 15 g 
Made up to 1.000 ml by adding pure water (ion-exchange 
water). The pH value of the developing solution was about 10.8. 

Formulation of ?xing solution: 

1Comwsition A! 
Ammonium thiosulfate (an aqueous 72.5% w/w 240 ml 
solution) 
Sodium sul?te 17 g 
Sodium acetate trihydrate 6.5 3 
Boric acid 6 g 
Sodium citrate dihydrate 2 g 
Acetic acid (an aqueous 90% w/w solution) 13.6 ml 
tcom?ition B) 
Pure water (ion-exchanged water) 17 ml 
Acetic acid (an aqueous 50% w/w solution) 4.7 g 
Aluminum sulfate (a aqueous solution with 26.5 g 
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As will be evident from Table l, the samples accord 
ing to the present invention have caused no deteriora 
tion of sensitivity even after standing of the emulsion 
layer coating solutions for a long period of time, and 
also showed a stable storage stability as a light-sensitive 
material‘ 
No deterioration of photographic performance was 

also seen even when the ?uorescent brightening agent 
was incorporated in the samples according to the pres 
ent invention. 

EXAMPLE 2 

Preparation of emulsion layer coating solution 

mu; 
Water 9.7 1 
Sodium chloride 20 g 
Gelatin 105 g 

Water 3.8 1 
Sodium chloride 365 g 
Gelatin 94 8 
Potassium bromide 450 g 
Aqueous 0.10% solution of potassium hexachloroiridate 28 ml 
Aqueous 0.01% solution of potassium hexabromoiridate 1.0 ml 

Water 3.8 1 
Silver nitrate 1,700 g 

To the above Solution A kept at 40° C., the above 
Solutions B and C were simultaneously added over a 
period of 60 minutes while keeping the pH to 3.0 and 
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the pAg to 7.7. The rate of addition of the solutions was 
controlled corresponding to the growing of the silver 
halide grains. After continuous stirring for 10 minutes, 
the pH was adjusted to 6.0 with an aqueous sodium 
carbonate solution, to which 2 l of an aqueous 20% 
magnesium sulfate solution and 2.55 l of an aqueous 5% 
polynaphthalenesulfonic acid solution were added. The 
emulsion was flocculated at 40° C., followed by decan 
tation and washing to remove excess salts from the 
emulsion. Next, 3.7 l of water was added to the resulting 
emulsion to carry out dispersion, to which 0.9 l of an 
aqueous 20% magnesium sulfate solution was again 
added, and excess salts were removed from the emul 
sion in the same manner. To the resulting emulsion, 3.7 
l of water and 141 g of gelatin were added to carry out 
dispersion at 55' C. for 30 minutes. An emulsion com 
prising grains with 35 mol % of silver bromide, 65 mol 
% of silver chloride, an average grain size of 0.25 p.m 
and a degree of monodispersion of 9% was thus ob 
tained. Next, 120 ml of an aqueous l % citric acid solu 
tion and 220 ml of an aqueous 5% sodium chloride 
solution were added. Thereafter, 80 ml of an aqueous 
1% sodium thiosulfate solution and further 70 ml of an 
aqueous 0.2% chloroauric acid solution were added, 
and the emulsion was ripened at 55° C. for 80 minutes. 
To the above emulsion, 15 g of 4~hydroxy-6-methy1 

l,3.3a,7-tetrazaindene as a stabilizer and 1,600 ml of an 
aqueous 20% gelatin solution were added to tenninate 
the ripening. 

Subsequently, the compounds represented by Fonnu 
las I. I1 and III were each added in the amount as shown 
in Table 2, and the red-sensitive sensitizing dyes l-8, 
l-l9, l-4, I-3 and H6 according to the present invention 
and the phenol resins V-l and V-17 were each further 
used in combination in the amount as shown in Table 2. 

Thereafter, after adjustment of the pH and pAg, 30 g 
of hydroquinone as an antifoggant and 10 g of sodium 
p-dodecylbenzenesulfonate as a spreading agent were 
further added. Subsequently, 20 g of a styrene/maleic 
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anhydride copolymer as a thickening agent and 120 g of 40 
a polymer latex of ethyl acrylate were added, and l 
hydroxy-3,5-dichloro-s-triazine sodium salt and forma 
lin were added as hardening agents immediately before 
coating. The above emulsion was coated on a polyeth 
ylene terephthalate support having a backing layer and 
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also having been subbed, so as to give a silver weight of 
3.5 g/m3. As a protective layer coating solution, 15 g of 
the following compound (a) as a spreading agent was 
added in an aqueous solution containing 500 g of gelatin 
and 20 g of amorphous silica with an average particle 
diameter of 3.5;; was further added, which were then 
dispersed. These were simultaneously coated to provide 
an emulsion layer and a protective layer so as to give a 
gelatin weight of 1.1 g/m2 

In order to evaluate the storage stability of the emul 
sion layer coating solution, an emulsion layer coating 
solution to which no hardening agent had been added 
was stored for 12 hours with stirring at 40° C., and 
changes in sensitivity and gamma with respect to a 
coating solution similarly stored for 1 hour was exam 
ined. 

Samples thus obtained were each exposed to light for 
10-5 second using a xenon light source through an 
optical wedge and Kodak Wratten Filter No. 88A. 
Thereafter, the samples were processed under the same 
conditions as in Example 1. 

Transmission density of the samples having been 
processed was measured using a digital densitometer 
FDA-65 Type (manufactured by Konica Corporation), 
and photographic performance was evaluated based on 
the characteristic curve. 

First, the photographic sensitivity was determined 
from a reciprocal of the amount of exposure necessary 
for giving a density of 2.5, and is expressed as a relative 
value assuming that of Sample No. 2-1 as 100. The 
gamma is expressed as a gradient at the straight-line 
portion of the characteristic curve. Results obtained are 
shown in Table 2. 
As will be evident from Tables 1 and 2, the present 

invention has achieved a high sensitivity, a high gamma, 
and has caused only very small deterioration of perfor 
mance in the storage stability test. 

TABLE 2 

Compound of 
sensitizing dye Formula 1. 11. I11 Phenol resin 

Sample Amount Spectral sensitivity, Amount Amount (1) (2) (3) (4) 
No. Type (mg/mol AgX) maximum (nm) Type (mg/mol AgX) Type (mg/mol AgX) (%) Remarks 

2-1 1-8 - 60 780 — — - — 100 +25 5.7 5.0 X 

2-1 " " " [-1 4(1) -- — 92 +8 6.9 6.0 Y 

2-3 " " " _ " " V-] 20 132 —4 7.7 7.5 " 

2-4 " " " " V-17 20 124 —4 7.3 7.1 " 

2.5 1-3 41X) " " 119 —3 7.6 7.5 " 

2-6 " " 1-9 400 " " 122 —4 7.6 7.5 " 

2~7 " " " 11-1 400 " " 110 —5 7.8 7.7 " 

2-8 " " " Ill-2 4CD " " 115 —5 7.9 7.7 

2-9 " ” " — — 125 -25 6.5 5.4 X 

2-10 [-19 60 785 — — — -— 108 +18 6.1 6.1 “ 

2-11 " " " [-3 ‘(D —- — 90 +7 6.7 6.2 Y 

2-12 " " " -— — V-l 20 120 ~16 7.3 5.9 X 

2-13 " " " 1-3 4(1) " " 128 +3 7.8 7.7 Y 

244 1-4 50 780 " “ " " 120 -5 7.9 7.7 " 

2-15 H6 50 811) 11-1 4-00 " " 125 —3 7.8 7.7 

2-16 l-3/ 20/20 786 " " 135 -6 7.8 7.7 
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TABLE 2-continued 

Compound of 
sensitizing dve Formula l_ ll. Ill Phenol resin 

Sample Amount Spectral sensitivity. Amount Amount (1) (2) (3) (4) 
No Type (mg/mo] AgX) maximum (nm) Type (mg/mol AgX) Type (mg/mol AgX) (‘7%) Remarks 

1-4 

X' Comparative Example. Y. Present ll'HCl'lllOn 
(1) Sensitivity before storage of coating solution 
(2) Rate of change in sensitivity after storage of coating solution 
(3) Gamma before storage of coating solution 
l‘) Gamma after storage of coating solution 

What is claimed is: 15 'commued _ 
1. A silver halide photographic light-sensitive mate- Mm 

rial comprising a support having thereon (i) a silver OH 0“ v'é 
halide emulsion layer being spectrally sensitized with at 
least one selected from a cationic di-carbocyanine and a _(_CH CH 

. . . . . . . 3 ,, 1 m 

cationic trt-carbocyamne sensitizing dye; and a phenol 20 
resin formed by condensation of a phenol and an alde- n z 15 m z 5 
hyde; and (ii) a compound contained in at least one of CZHS 
said silver halide emulsion layer and an hydrophilic 
colloid layer other than said silver halide emulsion 0H V-7 
layer, which is provided on the side of said support on 

v . . . . . . . 25 

which said silver halide emulsion layer 15 provided, said _ 
phenol resin having a polymerization degree in the *t-CH; ,, n ~ 4~6 
range of 2 to 10,000 and being present in amount of 
IX 10-4 to 100 g per mole of silver halide contained in c H 
said silver halide emulsion, and being selected from the 30 7 '5 
group consisting of: OH v_8 

Exemplary Phenol Resins; 
OH v.1 +CH: ,, n = 4~6 

35 

‘t'Cl-l; ,, n = 44) CSHW 

OH OH v-9 

OH V-2 40 

CH2 CH2‘); l1 :: 4~6 

'(‘CHQ ,, n : 4~6 

COOH COOH 

CH3—IC—CH3 45 on Ol-l V-lO 
CH3 

0H v-3 *CHI n CH1 m 

50 
‘('CH; n n : 4~6 c4119 

C‘HQ 

OH V-ll @ 
CsHn 

'(PCHZ : 4~6 
65 @ 

OH 
'(‘CHZ : 4~6 

‘('C"; H CH2 M 
(35511 60 

OH V-S CH2 

B0 
n ..~. 15 CSHlJ 






