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(57) Abstract: Disclosed are: a dye for a photoelectric
conversion element or solar cell, which is capable of im-
proving the photoelectric conversion efficiency in the near
infrared region; and a photoelectric conversion element
and a dye-sensitized solar cell, each using the dye. The
dye is a squarylium compound or squarylium dye repre-
sented by formula (1). In formula (1), Y and Z each inde-
pendently represents an atomic group forming a ring struc-
ture containing a five- or six-membered ring together with
a carbon atom; A; and A; each independently represents a
hydrogen atom or a carboxyl group, and at least either A,
or A; is a carboxyl group that is bonded to the five- or six-
membered ring; X represents C(CHs),, S, Se or NR?, and
R? represents a hydrogen atom or a Ci-Cys alkyl group; Ry
represents a Cs-Cyo alkyl group or a fluorine-substituted
alkyl group that is expressed as CF3(CF,)m(CHz)n; m and
n each independently represents an integer of 0-14, while
satistying 2 <m + n < 15; and R, represents a C;-Cys alkyl
group or a phenyl group.
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C2HACF2CF3 CMe2 C6H13
C3H6CF3 CMe2 C6H13
C2H4 (CF2) 8CF3 CMe2 C8H17
C2H4 (CF2) 6CF3 CMe2 C8H17
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R1 X R
C2H4 (CF2) 5CF3 CMe2 C8H17
C2H4 (CF2) 4CF3 CMe2 C8HL7
C2H4 (CF2) 3CF3 CMe2 C8H17
C2H4 (CF2) 2CF3 CMe 2 C8H17
C2H4CF2CF3 CMe2 C8H17
C3HG6CE3 CMe2 C8H17
C2H4 (CF2) 8CF3 CMe2 C12H25
C2H4 (CF2) 6CF3 CMe2 C12H25
C2H4 (CF2) 5CF3 CMe2 C12H25
C2H4 (CF2) 4CF3 CMe2 C12H25
C2H4 (CF2) 3CF3 CMe2 C12H25
C2H4 (CF2) 2CF3 CMe2 C12H25
C2H4CF2CF3 CMe2 C12H25
C3H6CF3 CMe2 C12H25
C16H33 NMe Me
C12H25 NMe I
C8H17 NMe Me
C6H13 NMe Me
C2H4 (CF2) 8CF3 NMe Me
C2H4 (CF2) 6CF3 NMe Me
C2H4 (CF2) 5CF3 NMe Me
C2H4 (CF2) 4CF3 NMe Ve
C2H4 (CF2) 3CF3 NMe Me
C2H4 (CF2) 2CF3 NMe Me
C2HACF2CF3 NMe Me
C3H6CF3 NMe Me
C2H4 (CF2) 8CF3 NMe C2H5
C2H4 (CF2) 6CF3 NMe C2H5
C2H4 (CF2) 5CF3 NMe C2H5
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R1 X Ro
C2H4 (CF2) 4CF3 NMe C2H5
C2H4 (CF2) 3CF3 NMe C2H5
C2H4 (CF2) 2CF3 NMe C2H5
C2H4CF2CF3 NMe C2H5
C3H6CF3 NMe C2H5
C2H4 (CF2) 8CF3 NMe C6H13
C2H4 (CF2) 6CF3 NMe C6H13
C2H4 (CF2) 5CF3 NMe C6H13
C2H4 (CF2) ACF3 NMe C6HL3
C2H4 (CF2) 3CF3 NMe C6H13
C2H4 (CF2) 2CF3 NMe C6H13
C2H4CF2CF3 NMe C6HIL3
C3H6CE3 NMe C6H13
C2H4 (CF2) 8CF3 NMe C8H17
C2H4 (CF2) 6CF3 NMe C8H17
C2H4 (CF2) 5CF3 NMe C8H17
C2H4 (CF2) 4CF3 NMe C8H17
C2H4 (CF2) 3CF3 NMe C8HL7
C2H4 (CF2) 2CF3 NMe C8H17
C2H4CF2CF3 NMe C8H17
C3H6CF3 NMe C8H17
C2H4 (CF2) 8CF3 NMe C12H25
C2H4 (CF2) 6CF3 NMe C12H25
C214 (CF2) 5CF3 NMe C12H25
C2H4 (CF2) 4CF3 NMe C12H25
C2H4 (CF2) 3CF3 NMe C12H25
€214 (CF2) 2CF3 NMe C12H25
C2H4CF2CF3 NMe C12H25
C3H6CF3 NMe C12H25
C16H33 S Me
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R: X R
C12H25 S Me
C8H17 S Me
C6H13 S Me
C2H4 (CF2) 8CF3 S Me
C2H4 (CF2) 6CF3 S Me
C2H4 (CF2) 5CF3 S Me
C2H4 (CF2) 4CF3 S Me
C2H4 (CF2) 3CF3 S Me
C2H4 (CF2) 2CF3 S Me
C2H4CF2CF3 S Me
C3H6CF3 S Me
C2H4 (CF2) 8CF3 S C2H5
C2H4 (CF2) 6CF3 S C2H5
C2H4 (CF2) 5CF3 S C2H5
C2H4 (CF2) 4CF3 S C2H5
C2H4 (CF2) 3CF3 S C2H5
C2H4 (CF2) 2CF3 S C2H5
C2H4CF2CF3 S C2H5
C3H6CF3 S C2H5
C2H4 (CF2) 8CF3 S C6H13
C2H4 (CF2) 6CF3 S C6H13
C2H4 (CF2) 5CF3 S C6H13
C2H4 (CF2) 4CF3 S C6H13
C2H4 (CF2) 3CF3 S C6H13
C2H4 (CF2) 2CF3 S C6H13
C2HACF2CF3 S C6H13
C3H6CF3 S C6H13
C2H4 (CF2) 8CF3 S C8H17
C2H4 (CF2) 6CF3 S C8H17
C2H4 (CF2) 5CF3 S C8H17
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R1 X R

C2H4 (CF2) 4CF3 S C8H17
C2H4 (CF2) 3CF3 S C8H17
C2H4 (CF2) 2CF3 S C8H17
C2H4CF2CF3 S C8H17
C3H6CF3 S C8H17
C2H4 (CF2) 8CF3 S C12H25
C2H4 (CF2) 6CF3 S C12H25
C2H4 (CF2) 5CF3 S C12H25
C2H4 (CF2) 4CF3 S C12H25
C2H4 (CF2) 3CF3 S C12H25
C2H4 (CF2) 2CF3 S C12H25
C2H4CF2CF3 S C12H25
C3H6CF3 S C12H25

[0050] AEBADAVT7UILLEYOMDIFTELWEEGZ, LFXEENICT

FNDR, RyZRT CEICKYBITT D, EFHX (19) ~ (24) [TEEND

R,. R, 2., ZThZhEX6~11[Ix T,
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[0052]
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[%6]

R, R, R, R,
C8H17 CH3 C2M4 (CF2) 4CF3 C6H13
C12H25 CH3 C2H4 (CF2) 3CF3 C6H13
C16H33 CH3 C2H4 (CF2) 2CF3 C6H13
C8H17 C6HL3 C2H4CF2CF3 C6H13
C12H25 C6H13 C3H6CF3 C6H13
C8H17 C8H17 C2H4 (CF2) 8CF3 C8H17
C12H25 C8HIL7 C2H4 (CF2) 6CF3 C8H17
C8H17 C12H25 C2H4 (CF2) 5CF3 C8HI17
C12H25 C12H25 C2H4 (CF2) 4CF3 C8H17

C2H4 (CF2) 8CF3 CH3 C2H4 (CF2) 3CF3 C8H17
C2H4 (CF2) 6CF3 CH3 C2H4 (CF2) 2CF3 C8H17
C2H4 (CF2) 5CF3 CH3 C2H4CF2CF3 C8H17
C2H4 (CF2) 4CF3 CH3 C3H6CF3 C8H17
C2H4 (CF2) 3CF3 CH3 C2H4 (CF2) 8CF3 C12H25
C2H4 (CF2) 2CF3 CH3 C2H4 (CF2) 6CF3 C12H25
C2H4CF2CF3 CH3 C2H4 (CF2) 5CF3 C12H25
C3H6CF3 CH3 C2H4 (CF2) 4CF3 C12H25
C2H4 (CF2) 8CF3 C6H13 C2H4 (CF2) 3CF3 C12H25
C2H4 (CF2) 6CF3 C6H13 C2H4 (CF2) 2CF3 C12H25
C2H4 (CF2) 5CF3 C6H13 C2H4CF2CF3 CL2H25
C3H6CF3 C12H25
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(20)
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[0054] [%7]

R, R, R, R,
C8H17 CH3 C2H4 (CF2)4CF3 |  C6H13
C12H25 CH3 C2H4 (CF2) 3CF3 |  CBHI3
C16H33 CH3 C2H4 (CF2)2CF3 | CBH13
C8H17 CBH13 C2HACF2CF3 C6H13
C12H25 C6H13 C3H6CF3 CBH13
C8H17 C8H17 C2H4 (CF2)8CF3 |  C8HIT
C12H25 C8H17 C2H4 (CF2) 6CF3 | C8HLT7
C8H17 C12H25 C2H4 (CF2)5CF3 | C8H1T
C12H25 C12H25 C2H4 (CF2)4CF3 |  C8HLT

C2H4 (CF2) 8CF3 CH3 C2H4 (CF2) 3CF3 |  C8HLT
C2H4 (CF2) 6CF3 CH3 C2H4 (CF2)2CF3 | C8H1T
C2H4 (CF2) 5CF3 CH3 C2HACF2CF3 C8H17
C214 (CF2) 4CF3 CH3 C3H6CF3 C8H17
C2H4 (CF2) 3CF3 CH3 C2H4 (CF2)8CF3 |  C12H25
C2H4 (CF2) 2CF3 CH3 C2H4 (CF2) 6CF3 |  C12H25
C2H4CF2CF3 CH3 C214 (CF2) 5CF3 | C12H25
C3H6CF3 CH3 C2H4 (CF2)4CF3 | CI12H25
C214 (CF2) 8CF3 C6H13 C2H4 (CF2) 3CF3 |  C12H25
C2H4 (CF2) 6CF3 C6113 C2H4 (CF2) 2CF3 | C12H25
C2H4 (CF2) 5CF3 C6H13 C2HACF2CF3 C12H25
C3H6CF3 C12H25
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R, R,
C8H17 CH3
C12H25 CH3
C16H33 CH3
C8H17 C6H13
C12H25 C6H13
C8H17 C8H17
C12H25 C8H17
C8H17 C12H25
C12H25 C12H25

C2H4 (CF2) 8CF3 CH3
C2H4 (CF2) 6CF3 CH3
C2H4 (CF2) 5CF3 CH3
C2H4 (CF2) 4CF3 CH3
C2H4 (CF2) 3CF3 CH3
C2H4 (CF2) 2CF3 CH3
C2H4CF2CF3 CH3
C3H6CF3 CH3
C2H4 (CF2) 8CF3 C6H13
C2H4 (CF2) 6CF3 C6H13
C2H4 (CF2) 5CF3 C6H13
C2H4 (CF2) 4CF3 C6H13

20

PCT/JP2011/054107
(21)
R, R,
C2H4 (CF2) 3CF3 C6H13
C2H4 (CF2) 2CF3 C6H13
C2H4CF2CF3 C6H13
C3H6CF3 C6H13
C2H4 (CF2) 8CF3 C8HL7
C2H4 (CF2) 6CF3 C8HL7
C2H4 (CF2) 5CF3 C8HL7
C2H4 (CF2) 4CF3 C8H17
C2H4 (CF2) 3CF3 C8HL7
C2H4 (CF2) 2CF3 C8H17
C2H4CF2CF3 C8H17
C3H6CF3 C8H17
C2H4 (CF2)8CF3 | Cl12H25
C2H4 (CF2)6CF3 | C12H25
C2H4 (CF2)5CF3 | C12H25
C2H4 (CF2) 4CF3 C12H25
C2H4 (CF2)3CF3 | C12H25
C2H4 (CF2) 2CF3 |  C12H25
C2H4CF2CF3 C12H25
C3H6CF3 C12H25




WO 2011/108432 21 PCT/JP2011/054107

[0057]

[0058] [%9]

R, R, R, R,
C8H17 CH3 C2H4 (CF2)4CF3 | C6H13
C12H25 CH3 C2H4 (CF2)3CF3 |  CBHL3
C16H33 CH3 C2H4 (CF2)2CP3 | C6HI3
C8H17 C6I113 C2H4CF2CF3 CBH13
C12H25 C6H13 C3H6CF3 C6H13
CSH17 C8H17 C2H4 (CF2)8CF3 |  C8H17
C12H25 C8H17 C2H4 (CF2) 6CF3 | C8HL7
C8H17 C12H25 C2H4 (CF2)5CF3 | C8H17
C12H25 C12H25 C2H4 (CF2)4CF3 | C8HI7

C2H4 (CF2) 8CF3 CH3 C2HA (CF2) 3CF3 | C8H17
C2H4 (CF2) 6CF3 CH3 C2H4 (CF2) 2CF3 |  C8H17
C2H4 (CF2) 5CF3 CH3 C2HACF2CF3 C8H17
C2H4 (CF2) 4CF3 CH3 C3HBCF3 C8H17
C2H4 (CF2) 3CF3 CH3 C2H4 (CF2)8CF3 |  Cl2H25
C2H4 (CF2) 2CF3 CH3 C2H4 (CF2) 6CF3 | C12H25
C2HACF2CF3 CH3 C2H4 (CF2)5CF3 | C12H25
C3H6CF3 CH3 C2H4 (CF2) 4CF3 |  C12H25
C2H4 (CF2) 8CF3 C6H13 C2H4 (CF2) 3CF3 | CL2H25
C2H4 (CF2) 6CF3 C6H13 C2H4 (CF2) 2CF3 |  C12H25
C2H4 (CF2) 5CF3 CBH13 C2H4CF2CF3 C12H25
C3H6CF3 C12H25
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[0059]

[0060] [Z&10]

R, R, R, R,
C8H17 CH3 C2H4 (CF2) 3CF3 CeH13
C12H25 CH3 C2H4 (CF2) 2CF3 C6H13
C16H33 CH3 C2H4CF2CF3 C6H13
C8HL17 CeH13 C3HGCF3 C6H13
C12H25 C6H13 C2H4 (CF2) 8CF3 C8H17
C8H17 C8H17 C2H4 (CF2) 6CF3 C8H17
C12H25 C8H17 C2H4 (CF2) 5CF3 C8H17
C8H17 C12H25 C2H4 (CF2) 4CF3 C8H17
Cl2H25 C12H25 C2H4 (CF2) 3CF3 C8H17

C2H4 (CF2) 8CF3 CH3 C2H4 (CF2) 2CF3 C8H17
C2H4 (CF2) 6CF3 CH3 C2HACFZCF3 C8H17
C2H4 (CF2) 5CF3 CH3 C3H6CE3 C8H17
C2H4 (CF2) 4CF3 CH3 C2H4 (CF2) 8CF3 C12H25
C2H4 (CF2) 3CF3 CH3 C2H4 (CF2) 6CF3 C12H25
C2H4 (CF2) 2CF3 CH3 C2H4 (CF2) 5CF3 C12H25
C2H4CF2CF3 CH3 C2H4 (CF2) 4CF3 C12H25
C3H6CF3 CH3 C2H4 (CF2) 3CF3 C12H25
C2H4 (CF2) 8CF3 CE6H13 C2H4 (CF2) 2CF3 C12H25
C2H4 (CF2) 6CF3 C6H13 C2HACF2CF3 C12H25
C2H4 (CF2) 5CF3 C6H13 C3H6CF3 C12H256
C2H4 (CF2) 4CF3 C6HI13
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[0061]

(24)

[0062] [F11]

R, R, R, R,
C8H17 CH3 C2H4 (CF2) 3CF3 C6H13
C12H25 CH3 C2H4 (CF2) 2CF3 C6H13
C16H33 CH3 C2H4CF2CF3 C6HL3
C8H17 C6H13 C3H6CF3 C6H13
C12H25 C6H13 C2H4 (CF2) 8CF3 C8H17
C8H17 C8H17 C2H4 (CF2) 6CF3 C8H17
C12H25 C8H17 C2H4 (CF2) 5CF3 C8H17
C8H17 C12H25 C2H4 (CF2) 4CF3 C8HL7
C12H25 C12H25 C2H4 (CF2) 3CF3 C8HL7

C2H4 (CF2) 8CF3 CH3 C2H4 (CF2) 2CF3 C8H17
C2H4 (CF2) 6CF3 CH3 C2H4CF2CF3 C8H17
C2H4 (CF2) 5CF3 CH3 C3H6CF3 C8H17
C2H4 (CF2) 4CF3 CH3 C2H4 (CF2)8CF3 |  C12H25
C2H4 (CF2) 3CF3 CH3 C2H4 (CF2)6CF3 |  C12H25
C2H4 (CF2) 2CF3 CH3 C2H4 (CF2)5CF3 |  C12H25
C2H4CF2CF3 CH3 C2H4 (CF2) 4CF3 |  C12H25
C3H6CF3 CH3 C2H4 (CF2) 3CF3 |  CI12H25
C2H4 (CF2) 8CF3 C6H13 C2H4 (CF2)2CF3 |  C12H25
C2H4 (CF2) 6CF3 C6H13 C2H4CF2CF3 C12H25
C2H4 (CF2) 5CF3 C6HI3 C3H6CF3 C12H25
C2H4 (CF2) 4CF3 C6H13

[0063] = (1) TERHLSINDIRIT7JIDLBRE, RDLIICLTERTSHC
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. LEEthDERE. 400~58 0mMICRRABRILEREZEIT DMK,
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[0086]

H7ITL—2a30HBNER—X MELEEMHERVWAREYa—F, N
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