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(57) Abstract: [Problem] To provide a porphyrin complex that has exceptional light collection characteristics, and that when em-
ployed as a sensitizing dye in a dye-sensitized solar cell, is able to improve the cell characteristics. [Solution] The present invention
relates to a porphyrin complex comprising metal atoms and a porphyrin derivative. The porphyrin derivative has one attracting group
and at least two electron-donating groups, which are bonded to the porphyrin ring. The attracting group is an arylethynyl group sub -
stituted with a functional group having attraction and electron-withdrawing properties (the aryl ring may have additional substituent
groups). The at least two electron-donating groups are bonded to the porphyrin ring, in an asymmetric positional relationship with
respect to the arylethynyl group.
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[0039] =X (2), (3) IKBWVWT. A, X, k, Ar1, R1~R8, Mix, %
hEhX (1) ICBITE2EREATZTH D, Ar2~Ar 5, BA—XIFHE
Y, BREEZBLTWTHERVWT ) —ILEERT, RT1~R 14,
B—XIEHEELY, KRREF. EREEZBAELTVWTHERVWIILFILE, X
BHREZBELTVWTHERVWI Y —ILEEZRT,

[0040] =X (1) ~ (3) IKBVWT. ATERINZF7Y—LVEELTE HIAE
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[0041]

[0042]

T LVEPFIFLVEFENETLNS, Ar1T~Ar5TRINBDT
J)—ILEPRT1~R8, R11~R14TRINBT7—ILEELTE.,
ZIE7zZIVE, TIFILE TURNYILESELNESFLNS, R1~RS8,
R11~R14TRINZT7ILFILEELTE, FIZIEREHEST1~200
 BERT7IVFIVE, oRERTIVFILE, XIZBRTZIVFILESENETS
N3, BEEMICIE. BIZEXFIVE, TFILE JOELE 1V T7OoEL
B TJFILVE AVTFILE s—TFILE t—TFIE RVFIE
AYRVFIE, AFVNE voOnFULE FIVFILVE TUILESE
PEFSNS, R1~R8, R11~R14TRINZNAFVERERFELT
. BIAE 7 vREF. BREF. REREF. IVREFEIHFEITLND,
X (1) ~(3) ILBVWT, ATRINZT7Y—LVENELTVWTER
WEBHE, Ar1~Ar5THRINZT)—ILEFPBLTLWTHRVWERE
. R1~R8, R1T1~R14TRINDZFIFIEXRZT)—ILENEL
TWTHERWEHE S LTE, AIZIFER7ZILFILE, ~NOFVIEF. KEE
E —roR FIVE E/EBRTFLFLTIVE DEETILFILTE
JE BRTAFIAIKRZVE, BRT7ILIFDHIVRZIIVE, 7ILOF
E, RIVIWNE, DT/E. AIVRFIVE, AIKRZIVE. ALNESIL
B, BRTILFIVAIVASEAINE, BRTILFILZIKRZIVE, 7Y=L
WRZIIE, BRZILIFDRANKZIE L7 7E1IVE BR7ILF
WANT7EAINE, RANT7ZIVE ANT 1 /& RIVRE, JEET
WHEILKRARYIVE, T7Y—IKRARYILE JERTZILIFDEHERRY
WE, VTP /RARYVIVEZENZETFONDS, b, BREIGKERBEN 1~
6THDIE%"RT, BMEDOBIIBE1~3THY. 2ULEDHZEITIE.
2ULOBHMEERLCTH>THRVWILELR > TVLWTHRL,
ATRINDT7)—LYVEOFZLWHELTIE, 7L VENESFS
N3, XTRINZBEMHEREEDOFZ LWHIE LTIE. AILRFIILEDN
Bifohd, Ar1TERINZ7)—ILEOFELWHELTIEK, 7z
B FIFILE XBET7YRIILEDNETLND, Ar2~Ar5TRIN
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[0043]

[0044]

[0045]

[0046]

57— ILEOFELWAIE LT, 7zZILEDLIEIFLNS, R1~R8
DEFFLWIE LTI, KREFIENOFVEFIFEFONE, R1 1~
R14DFFLWHIELTIE., AFILEPIFILIEZOTILFILE, XET7
WAFENETF LN S,

ADKEKFIELTO7 =L VEDOHFFEFLWHELTIE. TFZILERY
HIVREFVNEUNIGHEBRO 7L VEIFBTFONE, Ar 1 ORE
PlELTO7zIVE, FIFLE XEBT7YMIILENBLTUWTERWL
BHREOFELWAIELTE, XFILEPt —TFILEZOT7ILFILE, £
VFINAFEZOTIAFESETFOND, Ar2~Ar 50REH&
LTO7zZANEFEBLTVWTERVWEREOHFE LWHIE LTIE. XFIL
EOAFVINEZOTILFILENEF LN S,

X (1) ~ (3) IKBVWT, Ar1ER6E6EDN, BEWCHBLTERSD
BTHEEREMHELTWTERW, £/ Ar1&RT7EA EWIHEL
TENLOETHEREEHK L TWTHERW, ¥/ Ar 1 ERE6KUR7
OEAEEDN, EWICHREBL TENSDETHEEREHR L TWTEHERWL,
7=« Er1, Er28Y 7Y=L TI/ETHIBEICIE. R (2) IV
T. Ar2&EAr3, RO XIBAr4EAr5EDN, BWICHBELTEN
SOBTHEEREZMR L TWTHERW,

X (1) ~ (3) IEBVWT, REMEREOERERY Ikl OFFLWL
BlELTIE. 1 XIE2HEIFSNSE, 1D (k=1) OBEICIE, %12
OREMEREIZ. 7Y —ILRICBITSE, TFILEEOBEEMEICHLT
PAIXIEMALICHEE L TWBZENFELL. pAlAFREFE LWL, 2D (
k=2) OBFEICIE. BHK2O0REUEEEREEIX. 7V —ILRICHBIFZ. T
FoLEEOBASMBICHLT, 220mil, XiFphiEmEicEFhENRE
BLTVWBZENMTFFELW, 2DODREUEREEZET 2HEICIE. REH
ERENM DETOBE LR L TRENEZEBERIEDLIENTE, BRI
BRABEBLOMAMEBM LI EZ &N TE S,

ARILT 1Y) VEEEIEE, FFELWEKRE LT, JYEFEBICIETEORN (
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4) ~ (12) OVWTHMNTRT I ENTE S,
[0047] [1k4]

COOH COOH
(7N (8) (9
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[0048]

[0049]

[0050]

ARIVT 4 VEEEIE IO 1 DOREKRELT, 1 DOREET Y —ILT
FoWERUCDBRLLEL2DOEFHEUEDL. RILT 1) VRO 4 ERD
XYMICREIND Z &<, FENHHIC. BROXAVEURVBHUD D ED
WIhH SERULEICHE LEBEEET S, Bz, 1 20REHT ") —
WIFZIEDNRILT 1) VROBAICHEETSEEHIC. 2D0~4D08
FHEMEDN, RLT74 ) VEOABEROXA VDI EDVWThAMCHEEL
FHEEET D, 2DOXIE3DOOBEFHESMER. 4BFROAVAICHLT
EROHAEDLETHAELTVWTERWA, 2 FBEDREMDOEAISIE
UEBEENLYNILKARDZLDICHEELTWVWDHIENTFFE LV,

ARILT 1) VEEFIE, FERFE LT, REET Y —ILITFZIILEHLNR
W74 ) VEDBEUDIED 1 ERICKETSEEHIC. 2D0EFHEN
BN, REUT ) —ILIFoAEMEESLAEO—LRICHAT S EO—IL
BOBAICHET 2 2BMOXAVALICTNETNEE LAEEEET 5, W
iE. REBUETY —IVIFZUEDSRILT 1Y VEOBMD D BO 1 BErTICHE
BTDEEEIC. SOOBTFHSHUEN, REET Y —ILIFILENESE
LeEO—ILRICNAT 20—V EROEAICERET 2 2ErRIO A ViLE,
BYD2ERMDAVADIBREMET ) —IVITFZIIENSLYBENTUE
THADAVRMEICENENRBE LELBEEZET 5, H\WME, REET Y —
WIFZIEDNRILT 4 ) VEROBADIED 1 EFICHEET D& EBIC,
ADDEFHEUEN., 4BFOXAVAICEThTNEE LAEEEET 5,
ARILT 1) UEsEIE. 1 D0RK%RE LT, FEEORX (13) ~(15) T
RIENTES,
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[1£5]
R8 Er1 R1 R8 Er1 R1
R7 R2 R7 R2
Ar; Er, Ers Er,
Rs R3 Rs R3
oA R oA R
A A
|
Xk Xk

(13) (14)

R7 R2
Er4 Er2
Rs R3
| | EI’3 R4

A
|
Xk

(15)

[0051] = (13) ~ (15) Ic8WT. A, X, k, Er1, Er2, Ar1,
R1~R5, R7, R8, Mid., ZhEhX (1) IKBIT2ERELRARTH
%5, Ar6id, BB EZBELTVWTHRWIY—ILE%EKRT, Er3, Er
41, AB—XIFHEELRY., RIL74 ) VRERIC e HEREHRTERET
HeMEERT, A, X (13) ITBVWT. Ar1ER7ER. FNH0D
ETHEEREMML TWTEHERL,

[0052] AKRILT 4V VEEEKIE, BIO1 DOEHRELT, 1 DORBIKETY —ILT
FoIWERCDRLLEL2DOD T —ILT I/ EDN, IENBREEICRES
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NBZERL, RIVT4 ) VRICEELEBEZET S, BIAIE. RILT4
) VR EBRTSRILT 4 ) UFEERIE, RILT7 4 ) VRICEEI N
DOREMET ) —LVIFZNE (FPV-IRIEFISICBREEZBELTVWTE
RBW) & R 74V VRBRILEAEINAEDALCEE 200V T —ILT I/
E (7YV-IREBHREZBELTVWTERWL) & 2L TVWTHERL,

[0053] CDIFHICHEWVWT, 1 DDREFKRE LT, REET7 ) —ILITFZIILED, R
W74 ) VEBDABFROA VDI DICEASLTEY., DR Es 200V
V=TI /EN REET)—ILIFLEMEELEAVAIKELT
. TOMEANICEHEET 2 AVAIKETNTNEESE L TWB EFETH S,

[0054] & YEHGHHKR1 DOERKELT, 200V F7Y—LTI/ED. RELT
J—IVIFZLEIMEE LA VAT LT, TOBAICHEET 5 X VALO
AHCETNETNR/ELTWREFETH D, HWE. 320V TY—ILTI/
EA BREMT ) —IVIZFZIIENMBELEAVAICH LT, ZOmEAICHE
BT AVMERBETZIXAVAEICERTNEEL VWA EFETHS, 5
WiEZNIE, 3207V —ILT7I/EN. BYDIEMDAVAIZENTE
NBEELTWVWBEFETH D, ARILT 1) VEEEIE, TEDX (16) X
B (17) TRIZENTES,

[0055] [{k6]

Rg N7 Ry
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[0056]

[0057]

[0058]

[0059]

®(16), (17)ICHVWT. A, X, k, Ar1~Ar5, R1~R
8, Mix, ThZhR (2) KBUEERLRAETHD, Arb6, ArTik
BEA—XIEHEELSY, BEEZBELTWITHERWI Y —ILEZRT,

ARILT 1) VEEEIE, UTOFIBRICE>TERTBHIENTES, T4
hb, KRILT 4 ) VEEOEEREIE. UTORERBEZ2L, b, A&
EHEDBRBICEWT, "R 714 Y VFEEE" L, FEEBORRICHEL T,
LERILT 1) VEEEIEBRTEEFEER L TWIREE., EFER
BMLTWaWT Y —DIREBEDOEAZEOHRIE T 2,

FB1OEE; 4EFTOAVUDHIBEDT1 DN, BEREZBLTVWTERWL
TY—IETEBBRINERILT7 1) VEEFEERT 5,

B20DKEME; B10EBETHEONLZRILT 1) VESHEDOBD X VAD 1
DENOFVIEL, BREZELTVWTERWI Y —ILEENOYVERETE
TEBRINLERL T4 ) VEEFEOY RAKE NSV RABEDRENERB 5,

EBIDEE; B2DEBETHONLEIARE NSV REKEDREMH O,
AR EDEET B,

BADKEE; BIDEBTELONLEYRARIIETANAT VEFA, Kin
RN RERTRESINLEZIFIETERT 5,

B DKM B4 DEBETHEONERILT 4 ) VEEEDEY O 2F/RIO
AV ENOT T B,

O DK ; BEEDBRBETELONLRILI « ) VEERIZEITZ 220/
O VEFZ., ThTh, RIL7 4 ) VREHIC o HIEREHHNATERE
HEMETERT %,

BT DR BODEBETHEONLERLT 4 ) VESRKRIIBITZ2ITFZIL
EERREZE LB ITFLEORRBAIC. REEN ODEFRSIMEOER
TEBRINET)—IE (7)) -IVREILICEBREZBELTVWTIERW)
EREEItE D,

T, Rl RULEBRFEZRL T KRILT 4 ) VEERTERZRWE
BRERABERICOVWT, LYFMICHET 2, BL. AFBAR NSO
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RHEBICIREINZ DT TIEAV, Fio. UTORBICH T 2ERIT—IH
EZZATEY., TOEBICE > TAFKBOHEIREIND Z &IERVWE
DET 3,

[0060]  [EfEHI1]

5— (4—HANRFLT7zZ)ITFZI) —10, 16-ER (4—XF
W7xT=)) PR/—-20— (2, 4, 6 =K YXFILTZ=I) RILT 4
VFhESR (1 1) (ZnPBAT) %, I2ICRTFIRICE> TEKLE

[0061] 65— (2, 4, 6—NUXFIT7z=)L) RILT 1)+ hEEEA (1 1) 2
1 (199 mg, 0.405 mmol) #¥o/O0OX% > (100 mL) ITARIHE, ZDR
REERICTEHFLANS, N TLAO08E (TFA) (1.0 mL) ZZA0
L7z 1 2BSRDHERE. KEKFEF M) D LORFKEKR (100 nl) TR
NEEWESRML. Z0O®R. /700X Y VY THH LA, BohimEYs
 EBKREES MY U LATRESE L, RETTAEEZREL. REAOERK
D5— (2, 4, 6—MYAFILT7TZI) RILT 1)V 22%8k, XK
IF96%THol, BB, RILT 1Y) VFEEER2 2D4EMIF. BESEES
HERVEDHEEEEDITEICL YR L K,

[0062] 5— (2, 4, 6—KUAFILT7zZI) RILT4) 22 (232 mg, 0.5
41 mmol) RUEYTY (2nL) 2/O0KRNEL (120 nb) ITR@EIHE, 20
AREOCICTHEBLAAS, N—7OFERIYY143XK (NBS) (91.5
mg, 0.514 mmol) ZR/ML 7%, 3 0OEDHEHE, P2 (5 al) ZIHN
LTRBERTSE, RETTBREERELE, YU ATIVAS L (BEER
s VoOAAYY /AFYY=12) THREEBHEL. HEOPEEF (¥
ABhEEE NS RBREEEDREY) 25k, BonREEWE. ¥
VATZNVERWEAZLIOXY NI ST 4— CBBER; vonxsdy /~
FHU=1/2) ICEHLT. BEMHI LI RABTERKREZDBE L, 2DV
Bz soOxX49 > (50 mb) ICAEIE, ZOBEKRICHERHESR DRI
A& J—=I)LAw (b)) ZRML T, 3FETEHR LA, REBKREFMN) T L
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[0063]

[0064]

OFEFKER (30 mL) ZHRMLTRIGZRT I, 20®%, BE¥W%ET /0
OX&S U THE L, SonHMEde. EBKREBF M) U LATRZEIEL
o HMETTREEREL, FREOEFEDS—-TOE—-10— (2, 4, 6
—M)XFLTZZN) RILT4)FhESA (1 1) 23 %8B, NXIF2
7%TdHole, BB, RILT 1) VEEE2 3DERIE. BB IHE.
EOMBEEEENITE. RUOT7—) ITBMAEADHEICL YR L,

5—70F—-10— (2, 4, 6—MYXFIT7zZ)V) RKILT71YF b
EEN (1 1) 23 (78.5mg, 0.138 mmol) . FYAYFOEELSYILTEF
L> (0.070 mL, 0.30 mmol) ., ¥70O0EXR (M) T7zZIHKRATq4V) /N
ST (20.1 mg, 0.0286 mmol) . I V18R (8.5 mg, 0.045 mmol) . F
fZeRrROZ7Z5Y (THF) (Bno) . RCMNJZTFALT7IY (1) %,
ZILIVTFTARBENMNITRONCER L, BETTAEARE LR,
YOATFNAS L GBRBER; Vonaxyy /~xHv=1/4) THE%*
BHELE, ThickY., REREBOEFEODS - N4V 7OELYYILIF=
W=10— (2, 4, 6—KYXFILT7xZ)L) RKILT71Y)F bEESA (I |
) 24 %18, REIFZ8T%THol, BB, WILT 14 VEEEKE24DERK
&, BEBKHEBSNE RITHENESESTE RUO7—) IEBRENADR
EICE YRR L,

5—M)avy7OEELYYNLZFZIL—-10— (2, 4, 6—KNUXAFI
Jx=)) AT« UFRESA (1 1) 24 (80.9 mg, 0.120 mmol) =4
OOxX4Y (45n) YTy (1.8 nl) EDRSBEIREIE, DB
WICN—TOERIS VA4 IR (47.1 mg, 0.265 mmol) &M L7=. 304
BOESRE, 7EhY (450) ZRMULTRBEERT S, BET TR
ZBRELRE, YUBTLVASL (BREKR; /00Xy /~FHr=1/
4) THRAEEHEL. FEBOEMGFDS, 10-Y70€E-15-r )MV
ZOELYYILIF=N—20— (2, 4, 6—KMYAFILT7I=I) RIL
J4)FhES (1 1) 25%KFk, WEIFS50%THok, adb. RILT
1) VEEA2 5 DERIE. RITHEEREENITEICL YR L .
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[0065]

[0066]

ER (4=XFIT7x=)V) PIV (95.2 mg, 0.483 mmol) % hJILT Y (
5ml) ICBRMAIE, —78COFPILIVTFT, TOBKICT. 6MDn—7
FILY)FILDOANFH VAR (0.29 mL, 0.47 mmol) AU, 1BERED
EEg. RGEEEAEBEFTLERIEA, CORISBM®IC. 5, 10—-Y7
AE—-15—MYavY7OELYYLIZFZIL—-20— (2, 4, 6—K1)
AXFIT7z=)V) RILT ) hEESR (1 1) 25 (49.6 mg, 0.0598 mmol
). Ty (0n) EXR (VT7TZNWNEKRT4/) V7 ZILI—FI
(DPEphos) (24.1 mg, 0.0447 mmol) . RUBEL/SS T L (6.7 mg
, 0.030 nmol) DREBRERMLI, BONLEEARE, 7ITVTFT
ABRENMNTTROMIBR U, BETCTREZBRELLER. Y)ATLA
Sh (BEER; 2/00OX9 Y /~NFHr=1/4) THREEBE LK, Z
hickY., BEOBEEDS5, 1T0-EX (EX (4—AFILT7zZ)) 7=
J) —15—R )4y Ay NIF=IL—20— (2, 4, 6—KV
AFITTZIV) RIbT74)FbhEsh (1 1) 26%%Gk, IXNEIEZ61%T
Hoteo BB, RILT 1) VEEE2 6 DERKIZ. RITEHBEESEOTEICE
YRR L 7.

5, TO—EZXR (EX (4—=XAFNT7x=Z)) PIXJ)) —15—-KUqY
7oL YNIFZIL—-20— (2, 4, 6—=MUXAFILTZZII) KL
J4)FhES (1 1) 26275075y (5al) ICAREIE. Z
DBRICT. OMOI7YIEF NS —n—TFILTVE=ZDL (TBAF) O
ThZEROTS VAR (0.190L) ZFR/MULE, BONEERKRE., 7
TVTFERICTIONEER Lz, TDRE, KERMUTREERT IH,

BONKESBEREZY /700X9 THH L, Sonimby) (BHER)

HHEOKIREE T M) D L TERBEIHE, BETTRAEEZRELE, BEA2 4 —3
— KNLZBEER (44.0 mg, 0.177 mmol) EHICF S ROTZZ Y (10 mL)
EMYITFILTIY (1.7 0L) EOREBEISEEIE, 1 0O0BDOKRS

%, NUR (RVIYFoTFEINY) DRZTUDL (Pd2 (dba) 3)

(10.0 mg, 0.0109 mmol) &MY 7z =TIV (22.0 mg, 0.0718 mmol



WO 2014/196325 22 PCT/JP2014/062804

) EEILICHRMLE, BonRERKEZ., 7I TV T TAFEERLE
o METTRBEERELAE. YVATLASL GABER; YyoOxdy
SAFI—=I=20/1) THREEZBE L/, BREEBEICIDIBEHEISIC
BT, HBOBEEDS — (ANRFY 72T F=)) —10, 15—-FE
A (ERX (4—AFNT7xz=Z)) 7X/) —20— (2, 4, 6—KUXAF
W7x=)b) R4+ bES (1 1) (ZnPBAT) 5k, INEIE
79%THolc, BB, ZnPBATDERMK. BEBIEBYLE BOF
BEENIE. RUT7—)IEBREADNEICLIYHESRE L,
[0067]  [tb&4i]
Hsieh, C.-P. et al. J. Mater. Chem. 20, 1127-1134 (2010) I(CEE&H I h
FREICKEW, 65— (AURFP 72T F=N) —10, 20-EX (
3, 5=V (t—=TFN) 7zZ)) —15-ER (4—~FILT7zZ)
) PR/RLT7aUFNESA (1 1) (YD2 ;M4 %525R) 25, £k
. KESHFEEARSE2013,/700429 1 6 SEHMAEICEEEH INAZE
ICHEV, 5— (BIUARFL 7)) —10, 15—-ER (ER (4—*F
W7xz=)) PX/) —20— (2, 4, 6= UXFIT7ZZI) KILT
«)FrEs (1 1) (ZnPBA;H4%25R) =25k,
[o068]  [FEMMEER]
ARIVT 4 ) VehlE (ZnPBAT) RULRBIORILT 1) i&E (Y
D2, ZnPBA) II72WT., BREBRE L TORKREOFMZT >, Tk
. INLZEERERE L TAVWVCEBRERAGERZER L. SO
i %17 - 7=
[0069] <SEDRIRNHFME>
ZnPBAT, YD2, ZnPBADZERZTNICDWT, T4/ —IBK
KB BRI OFTMET o/, B3, BRILT 1) VEEEORAT
BLERASBIEBICE T DHBRARY MMLERLTWS, B3ICHEWVWT, i
EENRAFRETHY., BHIIERTH D, TORDLL, 2D0PFY—Ib
PI/EEZBITSHZnPBATORRIRART MLIE, 1207 Y —=IL7
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S/ERLGIEETEYD2DHRBINARY MLICKERTTAO—RELTWS
TENBEETED, T, ZnPBATORERINARY MLiZ, YD2RU
ZnPBADHBRINARY MULIHRTRERIELTWS I EDEETES
o FEIC. R T74 ) VOQABICHIGT 2 RBERAIOBRNFICS T B E—T K
RESLELEKTZE, ZNnPBATOE—VREIR. YD2DOE—-VRE
ICEERTTIE5nmlUERELS. ZNnPBADOKE—HBRICEERNEE30nmkd
EERC A>TV, 5, RERAIORIRBICEITH5BEAMEE D LEL
BedE, RLTA)VVBICESLAIFZILE (ZERS) #893%Zn
PBATIE., ZOLDREHRELZBELTVWAWZ n PBAICEEARTHERIX
BOAREILERINTWSZEDEBBETES, INHDERIE. ZnPBA
THA, YD2RUZnPBAIILLEART, AIHRMERGCERABRHICEITEE
HEHEEISICEEIELIEETRLTWS,
[0070] <TIRILF¥—HATT5L>

ZnPBAT, YD2, ZnPBADZhZThOLFHEDIRIF—#
fAEEH L, H4id. ERLVIT Y VEFEOIRIVF—FA T IS5 LER
LTW3, M4ICHWT, MEHIEEKREBLZLLREL S LZBILETE
fIchY. ERILT 1) VEFRICBT 2 LAOBERASLUMOERL. T
DEH/RHIPHOMOERT, ZOMMS, ZnPBATIE, AREMOLUMO
LARIVEETDYD2ICHERTHOMOLRILAERLTWS Z ENEBERT
X%, ¥, ZnPBATIR, ABEDOHOMOLANLEZETSZnPBA
ICEERTLUMOLARIUAPMETRLTWBZEHNEBBETES, ChilkY, Z
NnPBATIZ, YD2RUZnPBAILLLRTHOMO—-LUMOF vy
BBLLTWBIENERTED, CNOHDHERIE, ZnPBATA, YD
2RU'ZnPBAILKRT, @BRILMANFPERETOAN 4V EOETD
MERMLERBEETAEEE THIEEREB LTV,

[0071] <BREBAHGEROES>

FTOASROKRMEICT | O2MFHLAZLAEELAEEL. BtF5H >

BHREERH L, ZAEBIZ. FHNFE20nmDT i O2/WFHILERIN
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28 umDE. FTHHERIOnNmDT i O2KRFHSERINDKSL umdD
B. RUFEHHZEA400nmDT i O2MFHISERINZHNL umDE, S
153EEEE L, (R LEBEFIVERBE, SRILT 1) VEEEk (Z
nPBAT, YD2, ZnPBA) ®0. 2mMI¥ /J—JLiBRITEEL.
T i O2ZRFORMAICERILT 1 ) VEAELIRE L-BRIEMERILT S Bk
(NEBIB) 5BF, £/, FTOASRORAICHESDEEREEFRL T, =t
MEER L, INOOBREMBILFIVERENBE ZAR—FZNL
THEItE., BRREZAFALTERERAGEREZER L, EfKRE LT
. 1. OM®D 1, 3=IAFIAZIFI)ILAFTA R, 0. O3MD
Av%k. 0. O5MOI VLY F VL, O. TMOITT=ZSVFFLTFH—
M. RU'O0. 5MOD4—t —TFIEN)V D UNLAZERES, 7= K
JENLOZ NI EDRERE (KRILT85 : 156) ITARBIELD
D% A\W,

[0072] <EiahriE>

ZnPBAT, YD2, ZnPBAOWTFhHhAERERE LTELER
ERABER AT, TNhEFN TZnPBATEM,, TYD28M,, T
ZnPBABM| &3 2) OFRETNICOWT, BHOFMaT o
o BRI, EILIRLF—EHBYE (1) . ERERBE. ARER.
RUOHRRE FICE D W TEHE L %,

[0073] &9, EEBHRODHPOIRNF—ZTHMROBLERIL, BI5IE. Z
DfERERLTWVWS, BI5ICHEWVWT, Mt T RILF—EHMNERTHY ., &
L RERETHD, COEID, YD2E®BPZn PBABMKTI, BE
BREICN T AT RN F—EHeERE, Ti OMFRANDERBRORELE
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Claim 1 is an inventionrelating to aporphyrin complex which comprises
a metal atom and a porphyrin derivative coordinated to the metal atom.

First, it is considered that a person skilled in the art could not
clearly grasp what specific chemical structures are possessed or not
by the "electron-donating groups" of the porphyrin derivative which have
combined with the porphyrin ring while forming a n-conjugated system
together with the porphyrin, even when taking account of technical
knowledge that was common at the time of the filing of this application.
Consequently, claim 1 does not comply with the requirement of clearness
as provided for in PCT Article 6.

Furthermore, with respect to the arylethynyl group substituted by
an "adsorbable and electron-attracting functional group", which is
described as an adsorbable group that combines with the porphyrin ring,
aperson skilled in the art could not clearly grasp what specific chemical
structures arepossessedornot by the "adsorbableandelectron-attracting
functional group", even when taking account of technical knowledge that
was common at the time of the filing of this application. Consequently,
claim 1 does not comply with the requirement of clearness as provided
for in PCT Article 6.

Also claims 2-5 referring to claim 1 lacks clearness under PCT Article
6 similarly to the above.

Moreover, even on the assumption that the invention in claims 1-5
can be clearly grasped, the porphyrin complex described in claims 1-5
involves an extremely large number of various porphyrin complexes.
However, the modes disclosed in the meaning of PCT Article 5 are limited
to an extremely small part of the porphyrin complexes claimed. Claims
1-5 are hence not sufficiently supported in the meaning of PCT Article
6.

Therefore, a search was made for the part which is disclosed in and
supported by the description and which is construed as rendering a
meaningful search possible. Namely, a complete search was made for the
porphyrin complex in which the "electron-donating groups" are within
the range described in [0036] of the description (diarylamino group,
dialkylamincarylethynyl group) and the "adsorbable and
electron-attracting functional group" is any of the groups shown as X
in claim 2.
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