© 2012/111784 A1 I 0K OO RO O

2012 &£ 8 A 23 H(23.08.2012)

12) FEFBAENICE DV T AR S -ERERE

(19) tt FLAN T A HEHLES >
EREER g
@3) ERABE _-'9//

10) B RES
WO 2012/111784 A1

(51

eay)
(22)
(25)
(26)
(30)

1

(72)
(73)

74

WIPO I PCT
BT 48 (81)
HOIL 51/42 (2006.01) C08G 61/00 (2006.01)
ERHEES: PCT/JP2012/053736
ERHRER: 2012 £ 2 A 10 H(10.02.2012)
ERRHEDEE: BAGE
ERARDERE: BAGE
BEET—4:

4%F8 2011-028259 2011 £ 2 A 14 H(14.02.2011)  JP

HEAN KEZBRCLETORERICOVT): ER
1t 2 #% X £ 1 (SUMITOMO CHEMICAL COM-
PANY, LIMITED) [JP/JP]; T 1048260 R ER&R P R K
FINZTE27% 15 Tokyo (JP).

ERE, LU

FEAF/HEA CKEIZDOWTOR): NE &=
(KATO, Takehito) [JP/JP]; T 3003294 RILE D < (£
mitE 6 ERIEFHMAEIHA Dbaraki OJp). FH
B (YOSHIMURA, Ken) [JP/JP]; T 3003294 %R D
CiIEmdtE 6 ERIEEH|KX SR Ibaraki JP).

REAN: Il =, 5 (NAKAYAMA, Tohru et al.);
T 5418550 KBRAF KPR P RRILEMTE 5%

SIFRERILFZNMHEL 2 —HKAXEHRA
Osaka (JP).

(84)

BEE (RTODLEWVEREY., 2 TOEFEOERNR
#EATEEE): AE, AG, AL, AM, AO, AT, AU, AZ, BA,
BB, BG, BH, BR, BW, BY, BZ, CA, CH, CL, CN, CO,
CR, CU, CZ, DE, DK, DM, DO, DZ, EC, EE, EG, ES, FIL,
GB, GD, GE, GH, GM, GT, HN, HR, HU, ID, IL, IN, IS,
KE, KG, KM, KN, KP, KR, KZ, LA, LC, LK, LR, LS, LT,
LU, LY, MA, MD, ME, MG, MK, MN, MW, MX, MY,
MZ, NA, NG, NI, NO, NZ, OM, PE, PG, PH, PL, PT, QA,
RO, RS, RU, RW, SC, SD, SE, SG, SK, SL, SM, ST, SV,
SY, TH, TJ, TM, TN, TR, TT, TZ, UA, UG, US, UZ, VC,
VN, ZA, ZM, ZW.

e EE (i‘%mom WRY. £ TOREEDLIER

£ ASTEE): ARIPO (BW, GH, GM, KE, LR, LS, MW,
MZ, NA, RW, SD, SL, SZ, TZ, UG, ZM, ZW), 1—5 &
7 (AM, AZ, BY, KG, KZ, MD, RU, TJ, TM), 3 —
A w /% (AL, AT, BE, BG, CH, CY, CZ, DE, DK, EE,
ES, FIL FR, GB, GR, HR, HU, IE, IS, IT, LT, LU, LV, MC,
MK, MT, NL, NO, PL, PT, RO, RS, SE, SI, SK, SM, TR),
OAPI (BF, BJ, CF, CG, CI, CM, GA, GN, GQ, GW, ML,
MR, NE, SN, TD, TG).

AT AFRERE:

EFEREHRE (FHF 21 50)

(54) Title: MANUFACTURING METHOD FOR ORGANIC PHOTOELECTRIC CONVERSION ELEMENT
GH ERADEH . ERABERFTORE

Ar'— A2 ——

(E11]

‘\;5

When n is 2, the two Zs may be the same or different.)

(57 B#:

34
40

L e

(57) Abstract: A manufacturing method for an organic
photoelectric conversion element equipped with a pair of
electrodes, with an active layer containing a polymer com-
pound between the pair of electrodes, said polymer com-
pound having a structural unit represented in formula (1).
An active layer formed from a solution containing the
polymer compound, a first solvent, and a second solvent
different from the first solvent, whereby an organic photo-
electric conversion element that exhibits excellent photo-
electric conversion efficiency can be manufactured. (1) (In
the formula, Ar' and Ar? are the same or different, and rep-
resent a trivalent aromatic group. Z represents -O-,-S-,-
C(=0)-,-CR'R?-,-8(=0)-,-SO»-,-Si(R*)(R*)-,-N(R?)-,-

B(R%)-,-P(R")- or -P(=O)(R®)-. R', R?, R*, R, R°, RS, R’
and R®are the same or different, and represent a hydrogen
atom, a halogen atom, an alkyl group, an alkoxy group, an
alkylthio group, an aryl group, an aryloxy group, an aryl-
thio group, an arylalkyl group, an arylalkoxy group, an
arylalkylthio group, an acyl group, an acyloxy group, an
amide group, an imide group, an imino group, an amino
group, a substituted amino group, a substituted silyl
group, a substituted silyloxy group, a substituted silylthio
group, a substituted silylamino group, a monovalent het-
erocyclic group, a heterocyclic oxy group, a heterocyclic
thio group, an arylalkenyl group, an arylalkynyl group, a
carboxyl group or a cyano group. n represents 1 or 2.
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L—a—k&. ROY—VEIRE . YSETZEIR. ILSVEIRIE . A Dy REIRIE . 12
HSToREIRIE . FARRUY—ERIE. /X Na—bk FvESY—a—k k% A
Wohd, 2036, AV a—kE. IUFVEIRE. JSETHIRIE. 41000 v bEl
Rlsk, FARRUH—ERIEDSFEL RELI—PEMEYFELL,

EHBALIATOR AN OARAELRRTERET IS L. ARE. EF
BEMLAMEEFREMLAYORA AU ERERLIARMICEZ2E U £
DBERMEIHLI%, DBEOBERE. EBEEHMBLICETL, BEEE
RELHIEILLY, EMBELHLES.

— % ENBAATORAHMOABAELTRRFERETIHSITE. AR,
EFHESHIEAMERLRRLEFSEMLAMERCERLE. ThENELD
BERIC&B2E L L OBERLECHLE. LBEOEFREMHILEMESD
BHREEBLICEAL, SEEERIETEFREMBELRT S, KT ALE
BOBEFSERILAMESUEREETHELBLICERL, BREERSETE
FEEUBERRT S, COLSILT2BRBOEEBENRLES. EFHEHLE
BEUVBEFSEMBOMRIEFZLROFTLLL,

EHEBOERSIE.BE. 1Inm~100umTHY. FELLFE2nm~1000nmTHY .
FYFFELLESNM~500nmTHY ., IHIZEYIFELLFZ20nm~200nmTH %,

£iRE. BEEREL. ERVOBERRT SBICEENICELLEVEDTHA
&L, RROMBELTIE. BIRIE. HFR. TIRFVI. BHF I L, S)ALE
REFoND, FERLEROBEICE. RYOEE (AL, —HOBEENSLEIR
ANDES DB HEY R LHEH THEIERFELL.

ERXELEVHOBBEERTIEEHHELTE. BEROSERLYE. 35
BOEBEBENAIRIND, KBS, BIEAUSY L, BIEEH. BIERX. &
VZhEDEARTHIIU DI L RX A FHARUTO) AV S LB -+ 54
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K (1ZO) NESAZDEEMMHERAVTHERSIEES. €. B8 8. A0S
BEENAAVLAITO, (VS L B - XH /R, BIERAXENOHEZEE M
BEBVDTERINEARELL, BEEOERLEELTE. EEEFE. R/
Dok, AV TL—TAo Tk AV RENRPIREND, £, BEMEELT, RY
FoULVRUZOFEK. RYFA IV RUZOBEHREOEHROBHETEELA
LWTHEL, | |

ZHR(GEEADOEBERELTEMEIL. BHEEBHTHOTHELH, EH
THEBEHATERCTHEN, EBEERTIEBMPELTR. 2B . BEMEH
FEEAVNAIENTED, BEBMHOEERHIELTIZ UF L FRIY L HYY
LoWESHOL VO L RTRVDL AN DL RARAVF I L IN) DL TILE
ZHL RAVTH L NFOYL BB AVRIY L AT L YL YUY
L, 1—0OFYL FLAEYL AVFLEYLEOSRE SIESEDNSE20U DS
S ELULOMESEE. £ B B2 W/ UL FEU ANLM Sy L8
S HRAFURUBASEIENSREND AU LORBEDE R TS5TIFAR. 55
J7AERIE S RU7 UL RUZOBEE. KUFF Iz RUZOFBHEHE
Fond, BRELTR. ITRIIL—BEE . RTRVIL—(VCHLER. Y
RGO L—FIEZYLEE AV L—BEAE UFIL—FILIZVLEE . UTF
S L—TT R LB R NFIL—AVSI LS. ALY L—TFLI=Y LGS
ERE TN,

hRIEOHMBELTIE. TVLUFHL LR ZEDTILAILERIZT LN L ELE
DNAFAEMREERIEY. BIEFIOSORBEEROMBT. 2BR7LIFD
F.PEDOT(RJ (3, 4)IFLUCHFIUFAIIV)NMBATRENS, CRHoDHMHEHDS

B EBROPHEIIPEDOTHLLELIBAFELL. BEBAIOHEBII7ZILHAVER

DAOFALMHDEBB (LYFELILLF) . FALAUTORFLEADHEEN D

FEZT OBBBAFELL TEUFH L (LIF) hDHDIE. FEL AU TORELR

MEBRENEFA=7 DEEBALYFELL, |
AEROWEFEICLYRESN-ARAEERRTIE. BEREEHOERE

POKBREORERHTICLICLY. BERICKRENNREL, EREEKXD

BtELTRESEAENTEZL . AREBRRGENEERAERITILICIVAR
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BEABEDES 21— LELTAVBIELTED,

#1-. BERMICEEEAMMLIRE. HEVLRENMORET, BEXLLEHO
EENOREBETHEICEY . RBRATRN, BRA L F—ELTHESEEIL
MTED, B —EERERT B EICLY BB A—S oS —ELTAVS
CELTER,

HRBEABELE. REOKBELES 21— LEERMICERBOES 21— L
EELY5E, ABERES2— LIk, —BHICESE. €53y EOXTRERD LI
BAAEREN, EOLEREMISOCREFSAETEL . THERO AR, 5K
EMYALHEZE LAY, XHERCHRIEISREOBRAM LA, TOLITHILE
BRLTZOEROXERRAAILAERACHELT S LLARETHD. BIKM
I2lE. R—/S—RFL—R AT . TR —h AT Ry TA T B4 T ERENBED
a—LHE . FELI7AVYAVABERLE TALSN SR R—FRES 21— L
BENRMLATVS, ARFAOAREEABThLERAENOERERTBLUVIEE
2&Y EECALDES1—LEEEERTES,

KB BLR—N—A =L THEINIYTAN = LM TDED2—LIE. KA
F-HAANBRACRAS LAEEESA X BEBORIC—EMBIcLAERE
Sh. BYESLILRATAEBY—FELRIILEFLILBREICL>TERSL. M
HICEBEEBHIREBESNTHY. RELEEAEMBICRYB S SHELE ST
3, BIEERLOBIZE, LLOREOEEHERLEORS, BHISHLIFLUES
LT ETF—h(EVA) SR ALBEOTSRF v IR BEI I AT ERIEOK T
ALTHEL, Tt A BHASOEERDLENECILERBEEVEH TEILHED
BWNBFICEVTEATASEICE. REREBEERTSRAFUI TN LTHER
L. Ffd L R R RIS B A AT Ec o TREMEEH 5L, FROXEEIR
ENCTCEN TR THD, KB EROBHEL. ABOEHBLVES1—LOBIEE
RETIHOEBBOTIL—LATHURAyFRIZEEL. XHEIRETL—LO’IE
HIEHHTEHL— LT 5, T, LEOLOOXFER. TEMESLUH L4
HICTEMEORHERVAE. BEOLICABEhEERTELTES,

RYT—TALLEOILFLTLEBRERVEABEBOBE . O—LIROXH
AKEZYHLEASIER L ERBEL. IREDO YA XYL -& . AgHBEILF
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TLTCHEBERDOHIRMTO—ILTEHIEICEYEMRKERRTES, -, Solar
Energy Materials and Solarl Cells, 48, p383—3915E# DISCAFlE&kIEN

C BEVA—NUEELTHIEITES B ILFVTAXRHRERAVEXREE T

BAHSAZICEEBRELTEATHILETES,
BEBICT AR OXRMBRBISHEELTWNSE, BRBELICHISVINREE
L. & FERAOTRMERY, BEUARKET S, ChICKYBEARETOE
S ERMBEMATRELDIIEL. U—VERNRET S, ChEBRSE B LIS

SYRBEBMENE LTS,

E 5

& RN

tam1DOER)

) K

S

Q s \ / \ /
Br w _

CHO OH

, 1 _

IJSAOAHNDORAEEZFILTUTE#LE1000mLO4D0O275R3lIZ,. 3—JAXEFF

Jx2%13. 0g(80. Ommol) . SIFIII—FILESOMLANTH —HEKELT-,
A EE—T8CIZR-EFE. 2. 6MON—TFIILUF VL (N—BuLi) DAFHUE
#&E31mL(80. 6mmol) & FLT-, —78°CT2HRRGEE=#.3—FF 77
JLTERS. 96g(80. Ommo) #CIFILI—TIL20mLICERESE B HREFTL
=, T, —78°CT305 R L. SSITER (25°C) TI0ON MLz RIEBREE
E—78°CITHHL. 2. BMON—BuLidAFHFHE62mL(16Tmmol) Z155H
FTRHTFLI. BT®. RIGKE—25°CT2BMB L. S5ITER (25°C) T1HMH
BHLE, TO®. RIGEE—25CICAHL. 3V F60g(236mmo)EPIF)LIT—
F)L1000mLIZEREE - B RE0N M HTH T LI, BT, 28 (25°C) T28
B L. 1 REDFAREEFT )Y LKBBESOMLEMATREGEFELSE, VI
FLI-TLTREERYEHBELE-R BB ROVLATRGERYZIIRL. 5
Bk, DEERBELTCIScDMERMERT-. /OOKRILLEAVWTHERMEZ B
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B4BHoLIcLUBEL. L& M1%528e8 .

(EE&20 8 R)

s M s _ s I\ s
\ / \J = N/ O\
OH O
1 2

300mLM4DAI75RAZ . ERT—KFIZIIAZ2/—I)LIELEH1)%E10. 5g(23.
4mmol) BIEAFLUF150mLNMATH —LB&KEL-, ZBRIC/ODO /DO LEY

)= L7. 50g(34. Smmol)émiriiﬂ(zs%)rﬂoﬂ#ﬁaﬁﬁﬂebf:o RIGi#E%E

PBLTABMERER. PEEFEML.ILEW2%10. 0g(22. 4mmol) {1,
(tEM3DERK) |

s Il s S S

7 W
O O
2 , 3

751:”*10)‘3’?‘1.%%7»:1“‘/'6%}@LT:3OOmL757<:l:~ {E&M2%10. 0g(22.
4mmol) , SR K%E6. 0g(94. Bmmol), BiAKN, N—SAF LKL LFPIF(LUT.D
MFEFEFRTEH2EEHD)E120mLINA T, 120°CTARREBHLE. RIGE. 75X
QEER (25C)ETAML. RISHESUAF NS LICELTRERS ERELE,
ZFDi%.K500mLEMA . VOARILLTRIGERYZWMEL-, V00KRILLBET
HOHBERBI I RO OLTEBRLABE BL. 2RERBLTHEYERT-,
BHERMERBBEAIOONLATHELUNFLASLTHBL, LEW3EES. 2
6gfff=. CCETOREZHERMEITo=,

(LBWIDAERK)
S S -8 S
i\ ? /7 . Br—i\ @ /7—Br
0] | )

3 4
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C IFARINOKRKET LT TERLEIFRAIS, ALEM3E10. 0g(5. 20mmo

D.TrSERRISY (UT.THFERF T 258555, )E100mLAK, —BRE
L1zo 75 R0%0CIZHEB. N—TOERIS VLR (UT.NBSEEMRTHIHEENH
%,)2. 31g(1. 30mmol)Z154 MM+ TRz, TDH. O°CT2R R IBIEL. FrHL
t-EHESBLTERL, 10E 8 (wt) %FF BB LKERRUIKTHESL
o @oN-BEHRZHEEMI -ALER, TDE. HEIC10Wt%DFAREFTRID L
KBERZ200mLMAT, V00FRILLTHELZ, VORKRILLABRTHIEHEZ
BREEFF) O LTEBL,. DBL, 2REEMLTHEL-BAREZRRL-, B5hiz
BE#xEHARNYI—BEES, HEYI—-ALHEYM4—-BEEHLE . BEABEMNIOAK
WLTHZIINTLVASLIOIMN ST —THELTILEMAE17. 3eBl=. ZTF
TOREEEREToT-,

(IE&EYMSDER)
; S N S S
.l' \ / r Br \ / \ / Br
—_— 0
I - °
4 | 5

ANZHNREA—F5—%HA. 7SAAADKBHEZTFIITTERLI-1000mLD4D

‘A75R3alZ, LE&W4%E25. 0g(71. 4mmol). ZOOKRILLE250mL, ) TILAO

HEZ160mMLANTY —LBEREL RBRITBARVEFNI D L1KFM21. 0
g(210mmol) %355 M+ TR ., BB (25°C) T2405 B L=, TD#% . RIEK
I=5wt% 0 EHEF R LK B RE00mLEME TRGEEIEL. REARFRYS
LERGEDpHANGITESETMA T, D% . FOOKILLTRSERMERHL,
HOORLLBETHOERBEL AT LA LIELTOEESR. TAKL—4—T
BRDBERELE L -, A/~ LEAVTREEEREL. LAWSE7. 70g(21. 0
mmol) J -, cCETOREZEHEBTHT-,

(e &Mm6DAR)
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ISAOADKREEFTILIUTEHRLIZ2000mLT7S Rz, EE¥W5%E23. 1g(6

3. 1mmol) . THFZ1500mLAN T —RBFR&RELT-, 75X2% —50°CITAHL. |
Tmol/LDOn—FIFNIT R LATOIRDTHFEK190mLE 105 AT THETL
f=o RIG &% —50°C T304 R 1% % . KS500mLEMX TRIGEF LT RIGHEE
B(25C)FTREL. INKRL—4—TTHF1000mLEH EL. EFEE100mLEMX
o 7BA/RIILLTRIGHEEYEZREL. TO®. 700KV LB ERERETNIVLT
B, VOARIILLBHEEDBR. TNKRL—E2—THROBEEBREL-. Bdh
EEEREAFHOTHSGL. BET CTERLTIEEME6Z10. 9¢F 1=

EEMTDERK)

s S ‘ S S
\ / \ 7/ \ / \ /
o © OH OH

7

52RO AET LT TEELIZ100mLOEDOTS5RaIZ, EAMEET. O
Og(4. 80mmol) LK THFEIOMIAN T — B &K ELT-, 75R3% —20°CITR
LERMAS. IMDB, 7—CAF VA IFART RO LTOSROI—TILERE12. 7
mLiZ Tz, EDHE. 305 M HTRISEDEBEE —5CETL . TOEEI09 B
Ltz TDHE.109MITRIERDBEZOCIZLEIF, EDFET. SEMIE#ZT
foo ZO% . RISRISKEMATRGEELL, BERIFILTRIGERYMERE L,
RBRIFLERTHIARBEMBS T LATHRL. riEk. . BFBIFILEREY
YRS NASLIEL, SEDBREBEL, LEMTET. 50eiB =,

"H NMR in CDCI; (ppm):8. 42(b. 1H). 7. 25(d. 1H). 7. 20(d. 1H). 6.
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99(d. 1H).6. 76(d. 1H). 2. 73(b, 1H). 1. 90(m.4H). 1. 68-1. 02(b;2
OH). 0. 92(s,. 6H). 0. 88(s. 12H)

LEMBDER)
S S S S :
\ / \ / \ / \
OH 1~0H 0
7 8

ISAOADKEETIILTUTERLIZ200mL75RAIZ EEM7%1. 50g. bIL
5 IVESOMLANTH—HBERELI HBRISo— LIV LK EEFIID LK
W% 100mg AN T100°CT1. SEMBHET 1=, RIGHEER (25C)ETH
%, K5OMLEMA . FMLIVTRIGERYEREL MLIVBBRTHIEHRE
ERBFIIYLTERL. 2B%. BREBEL. Bon-HERYERBBEN
ANEXHUTHIVIDTNHASLTRHEL. LEWMBE1. 33 f-. CCETDRELE
10 HET-T . |
'H NMR in CDCI, (ppm):6. 98(d. 1H). 6. 93(d. 1H). 6. 68(d. 1H). 6.
59(d. 1H). 1. 89(m, 4H). 1. 58-1. 00(b. 20H). 0. 87<s.6H);_0. 86(s. 1

2H)
(EEYODER)
S S . S S
\ T\ ) (n-C4Hg)3Sn \ 7\ / Sn(n-C4Hg)3
O
—_—— >
8 9

15  ISRANOERERETFILTLCERLI-200mLIS Rl L&M8%2. 16g(4. 5
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5 mmol). BtKTHFZ100mLAN T — B KREL-. ZBHKE—78CIZRE. &%
BRIZ2. BMDON—=TFILIVFILDAXHUBERA. 37mL(11. 4mmol)Z 105 H
HTTHETFLI=. BTR. RICEEZ—78°CTI0HEH L. RUT, ER(25°C) T285H
BiPLz, TOR. 75X3%—78°CITHEL. MYJTFIRXDOYr%E4. 07g(12. 5
mmol) Mz fz, HME . —78°CTI0N WML, RLVT. EiR (25°C) TIHMIRHFL

Fo FDHE . K200mMIEMATREE2EBILEL. BEBIFILTRIGERDERE LT, &

BIFILZERTHIEHRBEREBTFIOLTERL,. A1B%. AEET/N\KRL—4F—T
BRL. AEEEEL. BonAMILVIKOYEEZRRABESAXYUTHLIUD
FIHASLTHEELZ, DUDTIWATLDOIIATIVICIE HohLHEWt DRI TF
IWFEIVEEUAXFYUISERMBL. DR AFHUTEWNEVIATILER W,
BER%. IEEaWo%E3. 52g(3. 34mmol) B =,

BRmHI2 LAMI0DER) |

N e pyridine N\/S\/N
SOCl,
F F F .
10

500mI75R3(Z, 4, 5—S7)b0—1, 2—CFPI/RUEV(RRIERITER) %
10. 2g(70. 8mmol) EYDUF#I150mLANTY —BH&ELIz, 757XOF0CIZHR
o>f=FF. 75XaRIEILFF=IL16. 0g(134mmo) EF T LIz, FmT#H. 75X
#25°CICROT. 6BRIRIGEZToT-. TOH. K250mIZMA ., 700K LTRIEG
ERMERELZ, VO0RLLBRTHLIERBERBE TNV LTERL, 8L
F=o BEEINRL—E—CEBLTHEL-EX 2B S TRELL. BREDEE
([ZIE. AR/ —LERWV, BEl&. LAY 10%10. 5g(61. Ommol) #&f=,
'H NMR(CDCI; . ppm):7. 75(t, 2H)
' F NMR(CDCI; . ppm):—128. 3(s. 2F)
C4=E/ARIOY-J>9)
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S S
/5N
N N N N
N/ ' \
Q ———® PBr Br
F F : F F

10 11

100mL7Z5Ra(Z{E & 10%2. 00g(11. 6mmol) . #&#0. 20g(3. 58mmol)
LV, 75RX0%90°CICMELTz, COISRAIZRFE31g(194mmol) 18R AVT
THTLE. BT, 90°cr-38&#Fa‘1?%#$L,f:° ZEDH.IFRAIEER(25C)ETH
HL. /004 L100mLEANTERLE:, @51 BEE . Swid%eD BHREF Y
D LKBEERI0OMLITEEF R 16MERLE. RONWEESROBREBL S KD
—rTHEEL. KEESOORILATIE M L, Boh R E % IEEHBLIE
BBLAOETRETNIVLTHELE, 2B%. 5HEFT/\RL—4—TEMBL. &
WEBEL, Boh-EEOEKE, 55CITRLIAR/—LIOMLIZERS Y, £
Dk .25 CETHALI-. THLI-ERZABREIRL. TDE. iR (25°C) THIERK
BLTIEE®11%1. 50gB 1=,
'°F NMR(CDCI;,ppm):—118. 9(s, 2F)
BRMS (EHFLEMAOHER) |

ISRAMORAKETILTLTERLI200mLISRIZ, L& WOES00me (0. 4
75mmol) AL & 11%141mg(0. 427mmol), FLIVESZ2mIANTH —B&KE
Ltz Bonf-FLIVERE. LI TIODNTYDI LIz, FDE.MLIVER
2. FUR(SRUSYFUTRIY) S1855% La%6. 52mg(0. 007mmol) . k(2
—RFILA )RR T42%13. OmgllX . 100°CTORFREBIE LIz, TDE. . RIGKIZT
IZJLTASFE500mgNA . SHICEREBHLZ, ED&. 75X2%25CITAH]
L. RIGHEZAZ/—IL300mLIZGEWNE LR —425BLTERL., /o
RUR—%. ABAHICAN, YVYIRL—HEBERALT, A2/ — L. TEFORUA
XFHUTENETNSHREMEL:, ABABRNICES-R)T—%, LI 100mLIZ
BRESE. 919‘)b°)9‘71'73)b/§53/ﬁ+|~'J’7A2g&7}<40mL€'7)D Z.8RMIERTT
BitETo-. KBZRER. AHEBEKS50mMIT2HE%EL. RULT, SEE (wt) %D
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BEEE KB REOMLT2E % FEL ., RLVT, K50mLT2EHEEL ., RIVT.5%Tvikh
o LKBRSOMLT2E %% L. RUVT, KEOMLT2E%EL. oA KREAS
J=IITENWTRYT—EHHSE . RUT—%25B% . 8ERL. ®o5hf-KR)v—%0
—OUAARVEVSOMLICBEBRL. TILIT/ VUNTVHASLEELI. Boh
5 TBREAZ/—NISEVWTRYT—ZHHSE. . RIT—25B%. LRL. BB
EEAKR185mea B UL T.COEEGRET D FILEYALERT S,

S S
Bu3Sn \ / \ / SnBu3

0 s

9 11

BN FILEMARTERYRLEMZELTOS. AP . nlX RYBLEMNOHZR

EHEG1 (FRAELHRFOMER)

10 RRAYARICTHEESA-H150nmOERDITON/IRNEZ—=U 03NS RER
ECAREBER.7UNURE, RUBRKTRRL, RRSE T, RISHRA V> (UV-
O EBEAV. BASRAERICENRA Y/ (UV—0,) 0EBEELT-,
RUG HIFLUDAFOFAT A RYRFLURN T U BEKIZHERS BT
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BEAB(HCRALIVE—TvHI1t 8 Bytron P TP Al 4083)%#&E0. 5um®dD7
AVE—THBLE, 2iB%OBEEE. EEOITORIZRELI—FLTTONmDEH
TREL, RWT,. XRFIZEWVT. Ry FL—F L T200°CT105 M RSE. H

BEERRL, .

RIS.ANSSIODARLE L (SPE:20. 72(J/ecm®)' 72 [ #R:183%C)&/0
D.ﬂill«A(SPﬂEﬂS. 81(J/om?)' 72 #E:61. 2°C)LE. EBLAEBE: 165L%
5LIICBEEBL.BABREREALE RIZ. &EHFIELEWMALI6, 6]—Tz=)LCT1—
BB AFILTRTIL([6, 6] —Phenyl C71 butyric' acid methyl ester)&%E
BEHA1:2EB5L5ICKESBRISHEML. EMBFREERLE. B FILLEVAD
RMENZEATEOEERICHLTO. SEEWRELSLIICHEMLI-. B FILEY

ADRYRFLUBBEDEEEYHFEN29000THY . RVRAFLUBEOHTY

D FEH14000TH>f-. R FILEVAD KRN K K (EB9ONmTH o1,

BRI RI—5—FyTERAL. 300rem 5 1000remDE M T
BEET . BHRESKXEETEREMNERVINRE—5—LTITWL. REREZ7
0°CéLtz. TDNH. ZEMBREAEO. SumDIAINE—THBZITL. Jonf=5&
EHAMELICRE - ERTEKPTHBETL. EHEBEMRALL.

EHMAEEEBNICT EMEOLMICLIFERN2. SnmOBEETHEL. 1T
AIZH70nmOBEETHRIEL. EBERA LIz, RVT. IRFIHIE (RERBELRET
SWEAR)EHUEFELTHAVWTHSRABEREZEBETASETHIENEBZEL., FHE
BEXEENLEF.

LB 1 (BRAEZBRREFOMES)

ArlonaAs o e/nnRILLAEDREBFRICHAT, AL /OOR EY
EERBRICAVUNEEREM1EEROAEZTARAEERRFEZEEREL,
(EEBIFEOFM)

EREFIRUVLERFNICEVTHEoN-ERAELERFEF THLIAMBEKEE
DOEKIE. 2mm X 2mmOEA B TH o= CHODHERBEXRBERIC. V—53
AL—A— (D HE 8. B ML :CEP—2000%  HATHEE100mW.“cm?)EALY
T—EDORZERHFL. RETIBREEEZREL.AEERYELHHLE BREE
FK1IFRT,
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1
EhBHERPOEE KEEZHLTHE (%)
EHEF1 | AT HOOREURY 6.72
oAkl L
Ee #4511 FirToranrRotEy 6. 54
EXEOR AN -
AREAOUEFERIEINE . AEERYDBICEBN-ARATERFTFZRETS

_ENTES,
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§B5°R D #i B
[FAKIE1]
—XDEEE, —HOEBOMEICEN FILEYEELEEBLERA. SN FIEE
A= (1)
Ar

1 Ar2 |
\GZ’/n (1)
(X, Ar RUAZ L, B—RIZHRGY. . SBOFEREEERT . 2(E. —O0—. —S
—.,—C(=0)—.—CR'R*—, —8(=0)—.—S80,—. —Si(R®*)(R*)—. —N(R
5)—. —B(R®)—. —P(R") —XI&—P(=0) (R*) —£&¥.R' .R2.R° . R* . R®,
R® R’ RUR® (X, A— XIFHEELY. KREF. N\OFVEF. ZLFILE, 7LD
XOBR TFILXLFAE.FTI—LE TPV—LAXLE TIV—LVFFE . T7I)-LT
LELE. FU—LTLAXIR FYU—LFLFLFFE. FULER FOILLFD
E.7SFE A(IFE. /S/& 7/ BERTI/E BBRVILE BRIILLTSE
CE.BRVILFIE. BRIVWATI/E IBOERBEE. ERELFVE B
BFAE . FU—LTLTZILE FU—=ILTZILFLE DILREFNEREIT/E
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This international search report has not been established in respect of certain claims under Article 17(2)(a) for the following reasons:

L. |:| Claims Nos.:
because they relate to subject matter not required to be searched by this Authority, namely:

2. I:l Claims Nos.:

because they relate to parts of the international application that do not comply with the prescribed requirements to such an
extent that no meaningful international search can be carried out, specifically:

3. I:l Claims Nos.:
because they are dependent claims and are not drafted in accordance with the second and third sentences of Rule 6.4(a).

Box No. III Observations where unity of invention is lacking (Continuation of item 3 of first sheet)

This International Searching Authority found multiple inventions in this international application, as follows:

Document 1 or 2 sets forth amethod formanufacturing an organic photoelectric
conversion element which is provided with a pair of electrodes and an active
material layer that is arranged between the pair of electrodes and contains
a polymer compound which has a structural unit represented by formula (1)
and a structural unit represented by formula (2-2) or formula (2-3). In the
method for manufacturing an organic photoelectric conversion element, the
active layer is formed from a liquid that contains a polymer compound, a first
solvent and a second solvent that is different from the first solvent.
Consequently, theinventionsof claimslandZ2ofthisinternational application
cannot be considered novel (continued to extra sheet)

L I:l As all required additional search fees were timely paid by the applicant, this international search report covers all searchable
claims.

2. I:l As all searchable claims could be searched without effort justifying additional fees, this Authority did not invite payment of
additional fees.

3. I:l As only some of the required additional search fees were timely paid by the applicant, this international search report covers
only those claims for which fees were paid, specifically claims Nos.:

4. No required additional search fees were timely paid by the applicant. Consequently, this international search report is
restricted to the invention first mentioned in the claims; it is covered by claims Nos.: 1 and 2

Remark on Protest I:l The additional search fees were accompanied by the applicant’s protest and, where applicable, the
payment of a protest fee.

I:l The additional search fees were accompanied by the applicant’s protest but the applicable protest
fee was not paid within the time limit specified in the invitation.

I:l No protest accompanied the payment of additional search fees.

Form PCT/ISA/210 (continuation of first sheet (2)) (July 2009)



INTERNATIONAL SEARCH REPORT International application No.
PCT/JP2012/053736

Continuation of Box No.III of continuation of first sheet (2)

over the invention set forth in document 1 or 2 and thus do not have
a special technical feature. The c¢laims of this international
application are therefore considered tocontain the following six (groups
of) inventions respectively having special technical features described
below.

In this connection, the inventions of claims 1 and 2, which do not
have a special technical feature, are considered to fall under invention
group 1.

(Invention group 1) the inventions of claims 1 and 2

Amethod formanufacturinganorganicphotoelectric conversionelement
which is provided with a pair of electrodes and an active layer that
is arranged between the pair of electrodes and contains a polymer compound
which has a structural unit represented by formula (1) and a structural
unit represented by one of formulae (2-1) to (2-10). In the method for
manufacturing an organic photoelectric conversion element, the active
layer is formed from a liquid that contains a polymer compound, a first
solvent and a second solvent that is different from the first solvent.
(Invention group 2) the inventions of claims 3-8

Amethod formanufacturinganorganicphotoelectric conversionelement
which is provided with a pair of electrodes and an active layer that
is arranged between the pair of electrodes and contains a polymer compound
which has a structural unit represented by formula (1) and a structural
unit represented by formula (2). In the method for manufacturing an
organic photoelectric conversion element, the active layer is formed
from a liquid that contains a polymer compound, a first solvent and a
second solvent that is different from the first solvent.
(Invention group 3) the invention of claim 9

Amethod formanufacturinganorganicphotoelectric conversionelement
which is provided with a pair of electrodes and an active layer that
is arranged between the pair of electrodes and contains a polymer compound
which has a structural unit represented by formula (1). In the method
formanufacturinganorganicphotoelectricconversionelement, theactive
layer is formed from a liquid that contains a polymer compound, a first
solvent that is composed of an aromatic chlorine compound and a second
solvent that is different from the first solvent and composed of an
aliphatic chlorine compound.
(Invention group 4) the invention of claim 10

Amethod formanufacturinganorganicphotoelectric conversionelement
which is provided with a pair of electrodes and an active layer that
is arranged between the pair of electrodes and contains a polymer compound
which has a structural unit represented by formula (1). The method for
manufacturing an organic photoelectric conversion element comprises:
a step wherein an active layer is formed on one electrode by applying
a liquid that contains a polymer compound, a first solvent and a second
solvent that is different from the first solvent thereto; and a step
wherein the other electrode is formed on the active layer.
(Invention group 5) the invention of claim 11

An organic photoelectric conversion element which is manufactured
by amethod for manufacturing an organic photoelectric conversion element
that is provided with a pair of electrodes and an active layer that is
arranged between the pair of electrodes and contains a polymer compound
which has a structural unit represented by formula (1), in said method
the active layer being formed from a liquid that contains a polymer
compound, a first solvent and a second solvent that is different from
the first solvent.

(Continued to next sheet)

Form PCT/ISA/210 (extra sheet) (July 2009)
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(Invention group 6) the inventions of claims 12-16

A liquid which contains a polymer compound that has a structural unit
represented by formula (1), a first solvent and a second solvent that
is different from the first solvent.

Document 1: JP 2010-205976 A (KonicaMinolta Holdings, Inc.), 16 September
2010 (16.09.2010), claim 1, examples, (Family: none)

Document 2: WO 2010/084865 Al (Toray Industries, Inc.), 29 July 2010
(29.07.2010), example 8; TW 201035161 A

Form PCT/ISA/210 (extra sheet) (July 2009)
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