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)LJ  Chemical structure of synthesizBdDT based compounds®2.
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DQGUHVSHFWLYHO\

)LJ 7UDQVIHU FXUYHV RI 27)7V ED\EH G RRS RBEQRR PFSRX Q G
FRPSRXQG

)LJ  Chemical structure of synthesizBdDT based compounds9

)LJ D 89LV VSHFWURVFRS\ DEVRUSWRLR® VESHRWODFLQ FK
YROWDPPRJUDPV RI FRPSRXQGYV
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2SWLFDO SURSHUWLHYV

7KH RSWLFDO SR SHUGHNHD/WRF KAGKRU®R HRUPY HVWLIDWHG
E\89YLV VSHFWURVFRS\ 7KH PD[LPXP DEVRUSWILRQ ZDYHOHC
2 IRXQG WR BHQG QP UHVSHREWLYHQW ZDV REVHUYHG WKD!
FRPSRXELELWNGLDWHGSE DEVRUSWLRQ FRFSIDNDH® WIROPRP SR

FRPSRXQGYV VKRZHG FRPSDUDEOH DEVRGEWE2EDQ\MEHMBWUD
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UH
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7KH +202 OHYHOV RI WKH FRPSRXQGY ZHUH FDOFXODWHG E!
(+202 H9 HOH £ROVE{, s,B8VHW

7KH /802 OHYHOV ZHUH FDOFXODWHG IURP WKH GLIIHUHQFH

DQG EDQG JDS HQHUJ\ REWDVSHBWAIRRGFHRSI7 K H

+202 /802 HQHUJ\ OHY REKRP R X\XXGHVWHUH DN9IROORZYV
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H9 FRPSRXQGH9 H9 FRPSRXW&DV REVHUYHG WKDW FRPS
H[KLELWHG KLJKHU +202 OHYHOW KR P-2D P HH® MRI\FRPASRXQ G
LV SULPDULO\ GHWHUPLQHG E\ WKH HOHFWURGELF VWUXFWX |
FRQMXJDWHGLBFFNEGRW FKDLQV GR QRRARGMXHPWQORGDUWL
WKH\ JHQHUDOO\ KDYH OLWWOH HRBERFWHRQ OMRKH +PL0Q HDYHD O\
FKDLERPSRX®I\ KDYH D VPDOOHU LPSDFW RQ WKH VXUURXQG

S D F N juiimmniiniiie st i BN OFR QWUDNVMK W O\ |

HOHFWURQ FORXG

DLIJKWO\ ORZHU +2
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Compound 1
Compound 2

0.5 +

e
w
L

3
8
]
2
<
o
@
-
T
E
.
5
=z

2 1 0 1 2
Voltage (V) (vs Ag/AgCl)

)LJ D 89LV VSHFWURVFRS\ DEVRUSWLRQ VSHFWUD LC
DQG E F\FOLF YROWRPSRAQDORV
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ELumo (eV)®

7TDEOH3K\VLFDO V RI

Compounds  Tg (eV)?
279.43 b6
389.1 1

-0.60

-0.75

aDecompositiortemperaturé
¢ Maximum absorption wave
dMeasuredy cyclic voltammg
®Erumo = Evomo + E

- 14 -
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7TKHRUHWLFDO FDOFXODWLRQ

'Y7 FDOFXODWLRQV ZHUH SHUIRUPHG WR LQYHVWLJDWH °
+202 /802 HQHUJ\ GLVWUZIRXY WM IFHBGHIJMW DWLYHV 7KH
FDOFXODWLRQV ZHUH FDUULHG RXW XVLGQGJ BMXH Y% VHIWIXQFYV
ZLWKLQ WKH *DXVVISIVQGLYSBDNZOG UKH)k202 DQG /802
RUELWDOV IRU DOO FRPSRXQGY ZHUH GLVSHUVHG WKURXJKR

YDOXHV RI +20
S HRWIWH O\

IO\ GHWHUPLQHG
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(b)

(a)

Compound 2

Compound 1

e
-.ﬂvu.
s gFo

OROHFXODU RUELWDO VXDID& HFRIP DREERIT SRDX@QX ODWLR

)L J
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7TKHUPDO DQG FU\VWDOOLQH SURSHUWLHYV

7KH WKHUPDO FKDUDFWHULVWLFV RI WKH QHZO\ SUHSDUH
XVLQJ WKHUPRJUDYLPHWULF DQDO\VLV 7*$ DQG GLIIHUHQW
DV VKRZQ LQ+*x )DDQDQUHVEQRIU FRPSRXQWKH GHFRPSRVLWLRQ
WHPSHURWXBHNIKW ORVV WHPSHUDWXWDH)&ZHWH REWDLQHG I
UHVSHFWLYHO\ VKRZLQJ KLGK YWHOFRSABEBOX Q\6G U B1(D MVK\L R | VIWKKHSE

NRVEAN BIQ F H

DTNK H6 &

BHN SSHOGIMQJ WR

PHO UY EO\

&RPS B WKKRDXQ K

EUDQ ;31“f; ] ;%}HUPHOWLQJSRLQ\
LQ F : - : : S¥d5 WR D KLIKHU PHC
EUDQ NG HBUL UL K FWWALLRPCRODOH F
SDFN QJ FU\WWDOOLQH I
HQH PQ LQFUHDVH OHDG

SRLQW FRPSDUHG WR OLQHDU DQDORJXHYV

- 17 -



8 & =

—

(%) Iy Bram o anelay

~
©
N—r

(b)

FRPS

'6& PBHOQBXHHFEBHRIML YHV XOWYV R

D 7*$ PHDVXUHPHQW UHVXOWY DQG E

)LJ
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2UJDQULHFBIGHBWQWLVWRU FKDUDFWHUL]DWLRQ

TRERQWDFWIERN WARH IDEWMDRDWHE WKH HOHFWULFDO SU
RWIKHZO\ VIQWKHEHMMXY¥KIBRFWLYH OD\HUV ZHWMHIGHSRVLWHC(
WKH VROKAHWIURQ@J PHWKRG IRUPLQJ KLIEOXWKKBHWHG VWUXF
6L 6L2w VXEVWUDWHYV OOV RMRIPF /G PSRIRECHDBRUWHNYDWHG 27)7V

EDVHA'R@HULYDMWUNHDNVHVVHG XQGHU DPELHQW FRQGLWL

PIRROANXQIW HG D
PSRXQE

DLW\ LV DVFULEHG

i R/ VOIS FRDWORI [ L F L
F NQ QU\ \P\R MRLVV D G
XGDARHYDO RIIVHW
XFHV GLUHFW VWHU
FKDLQV 7KLV DUUDQJHPHQW FDQ DOORZ WKH EUDQFKHG VX
VWDFNLQRIQG MIKHFWHE\ SUHVEEFEY Q@HUD¥RUREWYHZKLOH LPSU
VROXELOLWRDRI®ILOPRSHUWLHYV &RQVHTXHQWO\ EUDQFKF
VRPH FDVHV FRQWULEXWH SRVLWLNE@G\FKBUWKHVRDBYBEO)

SHUIRUPDQFH
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$OVRPSRXGQGKLELWHG MXUNERWLRQ Rl UDM/I[FRHRGLQJ
WKH 1 PHDVXUHG IRU FRIP\S RX@OIOWUZEXWHG WR WKH DON\O

ZKLFK UHGXFHG FKDUJH P RRIFNHG EXWUW HQ WFMWQ YWHKOH Bl VWE

- 20 -
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Y HV

7TDEOH(OHFWULH

Vin (V)

Compound

FDUBREUGLW
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&RQFOXVLRQ

,Q VXPPDU\ ZH V\QWKHVL]HG DQGUREBDOYHBQHIHZ VRO X\
VHPLFRQGXFWRU\G LE /'K B SRQDS K\EKRE@ GLWKLRSKHQH

1'77 GHULYDWLYHV ZLWXSSILOQHUMGWS VO®UIREWMDWHG
27)7V IXQBWLRRWDEFKDQQHO RUIJDQLF VHPLFRQGXFWRUV ZLW
PRELARWSRX Q@I WK LWVED®QEW LIRMNNOL EKWHGVD PRELOLW)\ R

VRVXY BN VW

OFREIDO WIRFORH L Q

QGXFWRUYV
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&KDSWHQWKHVLY DQG &KDUDFWHUL]DWLRQ
E E@GLWKLRSKHQH 1'7 'HUBYBWHY WU HDHGR (

2UJDQLF 6HPLFRQGXFWR)WO PRW RQIDY WR UR/L

e

DYH DWWUDFWHG
WY RQR SIOHEW URD L
j LULQJ IOH[LELOLW
F . orwivhol H[SOF
DOHGT XHRGODEOH

IOH[LEOH HOHFW

PSEDNLEGOLW\ ZLW
SURFHVVLQJ WHFKQLTXWMP 3KUBDRNAQHE OBFAUIHREIWLRQ RQ SOL
VXEVWUDWHY ,Q DGGLWLRQ WKHLU LQKHUHQWWQHFKDQLFD(
WKHLU HOHFWVRWKB RSXUIKRKSARWHFXODU GHVLIJQ UHQGHU WKH

HPHUJLQJ WHFKQRORJLHYVY LQ WKH ILHOG RI SULQWHG DQG V

7KH SHUIRUPDQFH RI 2)(7V LV FULWLFDOO\ GHSHQGHQW RQ

RUJDQLF VHPLFRQGXFWRU 26& PDWHULDOV HPSOR\HG .H\
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FDUULHU PRELOLW\ WKHUPDO DQG HQYLURQPHQWDO VWDE
JRYHUQHG E\ WKH PROHFXODU VWUXFWXUH RI WKH DFWLYH
WKEHFRQMXJDWHG EDFNERQH PROHFXO@®ELGCWHNDFW LRQY LQY

SOD\ HVVHQWLDO UROHV LQ IDFLOLWDWLQJ HIILFLHQW FKDU

$PRQJ YDEHRXMXIJDWHG V\VWHPE¥E @GSWWKRSKHQH 1'7 KDV
HPHUJHG DV D SURPLVLQJ FRUH XQLW RZLQJ@ER LWV ULJLG

WDELOLW\ 6HYHULIL

H [ FOHD DQG DLU VWDELOLYV
SHUI

,Q U WV KDYH EHHQ GH
SURS M XJK VWUXFWXUDO
LQFR { DQG WKH RSWLPL
FKDL WV LV H[SHFWHG W
DQG SURPRWLQJ GHQV
SDEN FKDUJH WUDQVSR

,Q WKLV VWXG\ ZH UHSRUW WKH VWXWHKHEY VIR DXQMELRQDUDF'
SURFHVVDERGHFXIDAHOVHPLFRQGXFWR UANR HMMWHIGZ W QI DN H WK H
LQIOXHQFH RI PROHFXODU SDFNLQJ DQG VLGH FKDLQ DUFKL
D VHULHVERVHG PROHFXOHV ZHUH GHVLJQHG E\ LQFRUSRUD\
XQLWYV DW ERWK HQGV RI WKH FRUHODRKDQD ¥ LIVOK VM K H AV M

GHULYBWRSRXDIGY VI\QWKHVL]HGSKWH QQ O/RABROELRDS H V
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FRWBHRPSRXRBY VIQWKHVL]HG E\ UHSODFLQJ WKH EHQJHQH X
FRRPSRXQ@GWK D WKLRSKHIRKDEY VM\QWKHVL]HG E\ LQWURGXF

DGGLWLRQD®RMICHNVRK VKB WRWPERKWGSUH R
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)LJ &KHPLFDO VWUXFWXUH RI VIQWKHVL]HG 1'7 EDVHG |
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([SHULBH@WLOV

*HQHBEBWKRGV

$LU PRLWHMOQMULMWLYH UHRLRPWOR®WQREHHBHD DOQR@ OHG
DWPRVSKHUGBULEGRYEBNDVVZDUH DQG ZLWK DQK\GURXV VROYFE
VWDWHG DOO FRPSRXQGYV ZHUH SXUFKDVHG IURP FRPPHUF
DGGLWLRQDO SXGUHURPWDPGKVEKRSLWKLRSKHQH
DRSGKHQH

HG IROORZLQJ PHYV
GULHG E\ SDVVLQJ

SRXQGV ZDV DOUH

MR RSKHQH

8QkU DWPRVSKIHWMXUH FROPSR®QG PPRO SKHQ\ODFHW\OHQH
P/ PPRO 3G&EBK PJ PRO DQG RJX, PRO LQ
DQK\GEIR RSB URS\OB/PRLQE GU\ P YDV VWLUUHG KWAMKH +« IRU
PLIWXUH ZDV H[W™M)YDEW® HEKALMRKPELQHG RUJDQLF SKDVH ZDV
ZDWHU DQG EULQH 7KH RUJDQLF SKDVHKHDVYRBQALHGWRYEBEY DC

UHPRYHG LQ YDFXR DQG WKH UHVLGXH ZDV SXULILHG E\ FR

- 28 -



JHOVLQJ KH[DQH DV WK RRELD M VSKXDHIDWG R E 2¢VWRJI &+

DIIRUG FRPBBERBQGRZRVKBJ +105 0+] &'&0O
/ G - +] + G - +] + Pv +
P +&105 0+] &'&0O

+506$3&,P ] >0

+ @DOIR® + 6 IRXQG

D G VD HOLSKIKHIRH

E
$ P OVLRO\ODFHW\OHQH
PP LQ DQK\GURXYV
7+) #. W - IRU K XQG
DWPF @BAGWKU(WQLF SK
ZDVK DQUKBKDVH ZDV G

FRPS LQJ WKH
6\QWKHVLELRIWKLRGHW®\Q\O QBSKEV@RLWKLRSKHQH
$ PLIWXUH FRPSRXQG PPRO &2 PJ PRO LQ

OH2+ P/ DQG 7+) Z®/N VWLUUWBPHWMBIRRRPUK 7KH PL[WXUH

- 29.-



ZDV HIWUDAW B PREZWKKH FRPELQHG RUJDQLF SKDVH ZDV ZDVK
EULQH 7KH RUJDQLF SKDVH ZDV GUWHKR& XRNY HPWIUDK SXWR XIMF D W
WKH VROYHQW ZDV UHPRYWIXGCUHQRY DIFKKR UHVXOWLQJ EURZ(
LRGRWKLRSKHQH P/ PPRO 3G 33Kx w&Ow PJ P
PJ PRO LQ WULHWK\ODPLQH P/ ZzDV VWLUUHG DW U
QLWURJIJHQ DWPRVSKHUH PR[W X UK RZOJW H[2N DQEWWEGHZLWK (W

LQH 7KH RUJDQLF

HG LQ YDFXR DQG

SXUL DDWL WNKRHDPRED.OH S|
DIIR ] &'&0

€ V + G -
IRXQ

QESKWKR>

E @GLWKLRSKHQH

$ PLIWXUH FREPSRXQG PPRO &2 PJ PRO LQ
OH2+ P/ DQG 7+) Z®/N VWLUUWBPHWIBRRRUK 7KH PL[WXUH
ZDV HIWUDAWWPPREZWKKH FRPELQHG RUJDQLF SKDVH ZDV ZDVK
EULQH 7KH RUJDQLF SKDVH ZDV GUWHKR& XRNY HPWIUDK BXWR XIMF D W

WKH VROYHQW ZDV UHP BMN EOWL QD FRERFWVRWK GRS KHQH
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P/ PPRO DORQJ ZLWK 3G 33Kx w&Ow PJ PRO
PRO LQ WULHWK\ODPLQH P/ ZDV VWLUUHG DW URRP

DWPRVSKHUH IRKH PKRXXWH ZDV H2VDRDBWWKHZERKE (\QHG
RUJDQLF SKDVH ZDV ZDVKHG ZLWK ZDWHU DQG EULQH 7KH
DQK\GURXV ™KIB2VROYHQW ZDV UHPRYHG LQ YDFXR DQG WKH

FROXPQ FKURPDWRJUDZNLQRQKWVIDQHD DVHOWKHQ®RELOH SKI

7R LQYHVWLIJDWH WKH PROHFXODU HOHFWURQLF VWUXFWX
+202 DQG /802 HQHUJ\ OMZXRAQWKHVWHKHG 1'7 GHULYDWLYHV
FDOFXODWLRQV ZHUH F D WPHW IGRREX W HX ¥ DAYKDURMH H% K\E UL G
IXQFWLRQDO FRPELPDHIDULVN KRW RIHDH MVKRE) EDVLV VHW

DV LPSOHPHQWHG LQ WKH *DXVVLDQ - VRIWZDUH SDFNDJH
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'"HYLFH )DEULFDWLRQ

7R HYDOXDWH WKH HOHFWULFDO SHLDORBUWRQFH RI FRP
FRQWDFWIHBERNWWRPY ZHUH IDEULFDWHG XVLQJ 1'7 GHULYDWL"
+HDYLGRSHG VLOLFRQ ZDIHUV RAHVZVWKYDW\ QP WKLFN
WKHUPDOO\ JURZQ 6L2w OR\HU QVUHRP® EBHYBFYWOKRFWHG IRU

JDWH DQG GLHOHFWULF OD\HUV 7KH ZDIHUV ZHUH FXW XVL

DOFRKRO IRU PL
B BXPDW3H & XUIDFH
QHBRPRP EWWHEJ D

LQ D ZW WRO

WR W HERQGOURHVRHIW R &
FKDQ /ROXWLRQ VKHDUL
VROY 40 FRQBEHQWUDWLRC
PJ P/ QG WHPSHUDWXUH
PP TRHIRWO\ DQQHDO
KR XU PSHUDWXUH XVHG

UHVLGXDOLODMDOYHQWROG $X VRXUFH DR GVIGUFINL QZ HIOM FWUR
WKHUPDOO\ HYDSRUDWHG DW D GHSRVLWLRQ UDWH RI cV
WKH VROWDIURHG OD\HUV XVLQJ D VKDGRZ PIPVNQGLWK FKDQC

ZLGWKV RI
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'"HYLFH IDD@&DUDFWHUL]DWLRQ

7KH HOHFWULFDO FKDUDFWHULVWLFV RI WKH IDEULFDWHG
FRQGLWLRQV XVLQJ D VHPLFRQGXFWRU SDUDPHWHU DQ
FROQOOQHFWHGWWRPDLQ\DKUUIBSWMREH VWDWLRQ 7K® WKBIUJH FDUL

VDWXUDWEZIBRQ WIWUBRWHG IURP WKH WUDQVIHU FXUYHV XVl1

Row [/ &Gk GO @

FKDQQHO OHQJWK

RO WQUW DUHD 9

HQH ZDV V\QWKI

IS@KZQM\R]| FRPSRXQ

DGGLBRURRIDVLUD ERQGLQJ RUHPPH QLW LERERBASZRGLAMD E O H
WKLRSKHQH IXQFWLRQDOELYURKISFOSBUHRNOG 6 GED SKWKR >
E @GLWKLR SHNRAW\OWKIORSWHOQ\O @D SK\@ICRWKLRSKHQH

DV VKRZQ LQ 6FKHPH
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Phenylacetylene
Cul
Pd(PPh3),Cl,

DIPA : THF = 2:

TMS-acetylene
Cul
Pd(PPh3),Cl,

DIPA : THF =1:

Scheme2-1. Syntheticscheme otompounds 5.
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2SWLFDO SURSHUWLHYV

7KH RSWLFDO SUREB WD W\ FKOWIKE HRUPY HVVWELIDWH G
89YLV VSHFWURVFRS\ 7KH PD[LPXP DEVRUSWWRQ ZDYHOHQJ
IRXQG 380 FO5 QPDQG UBIK SHFMW.OY®WO\W ZDV REVHUYHG
WKDW FRPH[RXECWHNE LDWHG DEVRUSWLRQ FPRSDUHG WR FRF

2YHUDOO DOO FRPSRXQGV VKRZHG FRPSDUDEOH DEVRUSW

L\ KIL WAR LRR B 8 R M DEGH
UQ GIKFIVG\ R VEKI ]
EHQJHQH ULQJ LQ
V SUHVXPHG WR IL
BLEXWLQJ WR WKH
1 RRPSRXQGV ZHUH
FOROWDWHG EDQG JD

2 XDEG V

(OHFWURFKHPLFDO SURSHUWLHYV

7KH HOHFWURFKHPLFD'G GHBBEBHWILHNVVRA HUKIHDVVHVVHG WK
YROWDPPHWU\ &9 $DQGIQ@ODDWHIHUIULHIRFH 7KH PHDVXUHPHQW
FRQGXRWEGFKORURPHWKDQH VROXWLRQ DW URRP WHPSHUD!'

7KH +202 OHYHOV RI WKH FRPSRXQGV ZHUH FDOFXODWHG E!
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(+202 H9 HO9H £ROVEM,; s, BQVHW
7KH /802 OHYHOV ZHUH FDOFXODWHG IURP WKH GLIIHUHQFH
DQG EDQG JDS HQHUJ\ REWDYQHBWURREHRSEI7 KH
+202 /802 HQHUJ\ OHY RFKRP BR XMKGHVWHUH DN9IROORZV
H9 FRPSRXQGH9 H9 FRPSRXQGH9 H9 FRPSRXQG

7KH +202 HQHUJ\ OHYHO LV SULPDULO\ GHWHUPLQHG E\ Wil

PRO FKDLQV GR QRW G
Sbu KDYH OLWWOH HIIH
W Z +202 OHYHOV FRP.
FRPS J OMRVIYQHW K E RVSIKRHR
IRUP P LQ D ORZHU +20
OHY A i 4RI DWLRQ DOVR VWD
OHY . b EDQGJDS
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1.0

Compound 3
Compound 4
Compound 5

e
w0
|

e
o
1

alized Abs. (a.u.)

D>
2

2 41 0 1 2
Voltage (V) (vs Ag/AgCl)

)LJ

D 89LV VSHFWURVFRS\ DEVRUSWLRQ VSHFWUD LC
DQG E F\FOLF YROWRPSRAQOGRV
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7TDEOH3K\VLFDO

Compounds Tq Y S e (eVv)* ELumo (eV)e
1 A S _‘_-_.%.:_;i T8 .

3012 S N A S 0 0.40

4 233.9 XA BRI CRY 0 0.38

1
3512 A k T o : :'\-..1 ;3 _103

aDecompositiortemperaturég
¢ Maximum absorption wave
dMeasuredy cyclic voltammg
®Erumo = Evomo + E

ernalstandard),
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7TKHRUHWLFDO FDOFXODWLRQ

'Y7 FDOFXODWLRQV ZHUH SHUIRUPHG WR LQYHVWLJDWH \

+202 /802 HQHUJ\ GLVWULEXWLRQV RI WKH WKUHH VI\QWKHYV

FDOFXODWLRQV ZHUH FDUULHG RXW XVLGQGJ BMXH Y% VHIWIXQFYV

ZLWKLQ WKH *DRMVIID/QELVSOD\HG TKH)E202 DQG /802

RUELWDOV IRU DOO WKUHH FRPSRXQGY ZHUH GLVSHUVHG V

WHG YDOXHV RI +2
H9

WUHQGV WR WKRYV
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(a) (b) (c)
Compound 6 Compound 7 Compound 8

LUMO :
HOMO : -5.26 ¢
E...=3.10 eV

2191 ¢ e BT : O :-190eV
MO : -5.05 eV

L = 2.96 eV
gap

)LJ OROHFXODU RUELWDO VXUHDFRPFSIRIDQG FRPEBREKRG7 FDOFXODWLRQ
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7TKHUPDO DQG FU\VWDOOLQH SURSHUWLHYV

7KH WKHUPDO FKDUDFWHULVWLFV RI WKH QHZO\ SUHSDUH(
XVLQJ WKHUPRJUDYLPHWULF DQDO\VLV 7*$ DQG GLIIHUHQW
DV VKRZQ LQ+*x )DDQDQUHVEQRIU FRPSRXQWKH GHFRPSRVLWLRQ

WHPSHURWXBHNIKW ORVV WHPSHUDWXWDH)&ZHWH REWDLQHG I

UHVSHFWLYHO\ VKRZLQJ KLGK YWHOFRSABEBOX Q\6G U B1(D MVK\L R | VIWKKHSE
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b)

—
@®
~

(

'6& P HIVMXUHWPSBAMWUWUN XOWYV RI FRPSF

D 7*$ PHDVXUHPHQW UHVXOWY DQG E

yLJ
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2UJDQLFHILHBBQWLVWRU FKDUDFWHUL]DWLRQ

TREFROQOWDFWIERNWAUH IDEWMDRDWMNGEG WKH HOHFWULFDO SU
RWIKHZO\ VIQWKHE@HMMXY¥KIWRFWLYH OD\HUV ZHWMHIGHSRVLWHC(
WKH VROKAHWIURQ@J PHWKRG IRUPLQJ KLIEOXWKIBHWHG VWUXF
6L 6L2w VXEVWUDWHYV QOM W RPFIVE PSRMAEHDXBWHNDWHG 27)7V
EDVHG RQ 1'7 &GZHULY DWNVHWWHG XQGHU DPELHQW FRQGLWL

PRRROAXDIEW HG D
RPSRRGG

JH FDUULHU PREL

W R X\ D BVKHLGE K/ \PVIVHHEPW L
&RPS 7 FKDUJH FDUULHU
EH D WHBIVWK@IG WK H

1'7 F #! S\ HG FKDUJH WUI
UHG X BIMBKQ@G GXH WR

WK H DLQV ZKLFK KLQGFH
LQW JK VWHULF HIIHFV

2Q WKH RW IR RODEEE LELWHBXKUHAHW RQ RIT UDWLR RI
FRPSDUHGIWRPHDVXUHG IRU FRPSRN-QMMXWWUZEXWHG WR WKE
DON\O FKDLQV ZKLFK UHGXFHG FIORENH G RELOLMOVE XW WIKH

VWDW,B FRQWUDVWVKRPISRNIKENW HQW RQ RTl UDWLR RI
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(@)

Fig. 2- . Transfer curves of OTFTs based @) compound, (b) compound}, and(c) compoundb.
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7TDEOH(OHFWULH

Vin (V)

Compound

FDUBREUGLW
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&RQFOXVLRQ

,Q VXPPDU\ ZH V\QWKHVL]HG DQGUBEBOWYHEBQHIHZ VROX\
VHPLFRQGXFWRMUDS EWERSE®GQGLWKLR'IKEBHLYDWLYHV ZLWK
GLIIHUHRDS HAF JUR X SHOIR UDEYEZND W H GDAVZ PrW CBR QAW LR Q
FKDQQHO RUJDQLF VHPLFRQGXFWR&R/P 3RWRIEKMIXULW\VDUULH
DGGLWKRIQDODFHWLEHWHE D PRE LFPLAWD GEHPRQVWUDWHG

DWLYHV FRXOG SO
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&KDSWHRWGEGREVWLWXWHG 1'7 '"HULYDWLYHYV
OROHFXODU 2UJDQLF 6HPLFRQGXFWRUYV IR

(ITHFW 7UDQVLVWRUYV

pniecfielck
transis L5 £ LA Mge of consumer

and ing TR R~ nature makes

them €
short. solbased
technig ble and disposable

electro m——

The realization of higiperformance OFETs remains fundamentally dependent on the
development of organic semiconducting materials that simultaneously exhibit
excellent charge transport characteristics, thermal and environmental stability, and
compatibilitywith solutionbased fabrication techniques. These properties are largely

dictated by the molecular structure of the organic semiconductor (OSC), with
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SDUWLFXODU HPSKDVLV ReGnjuyated bSoRMe DiheLdabre®Rof WKH &
PROHFXODU SDFNLQJ DQG WKH®& WWBE N & JRL QY MHLPRIOR]

of which play critical roles in determining charge transport efficiénty.

To fully leverage the advantages of solutimased fabrication in OFETSs, the
development of organic semiconductors must not only focus on intrinsic electronic

performance, but also address solubility, fiionming ability, and morphological

are closely
larly the choice
incorporation of
bosition, while

for efficient

b solutien

hnd -kEnege

uniformity, while excessive siddFKDLQ VXEVWLWXWERQWRIFNGQY UXGB® E
reduce charge mobility. Therefore, rational molecular design that simultaneously

considers electronic functionality and solution process compatibility is essential for

the practical realizatio of OFET devices through scalable, loast fabrication

techniques.

Consideringhese considerations, this study aims to explore the molecular design of

- 48 -



solutionprocessable smatholecule semiconductors that simultaneously exhibit

favorable solubility and efficient charge transport characteristics for OFET

applications. To this end, a series of Nbdsed derivatives were synthesized by

systematically modying two key structural elements: (i) the incorporation of flexible

alkyl side chains to improve solubility and fifarming ability, and (ii) the

LOQWURGXFWLRQ RI WKLRSKHéhjugbtiph VAMD &difancel [ WHQG WK
URGXFLQJ D OLQ

LIHG E\ DWWDFKL¢

WHUPLQDO WKLRS

DVQIWG E\ LQWURG X

O WKLRSKHQH XQL
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Chemical structure of synthesizBdDT based compounds 9

)LJ
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([SHULPHQWMDQ OV

*HQHUDO PHWKRGYV

$LU PRLWHQMLW LY H U HDFS\QROMDQEBEHEID D\ UIR DHOM G
DWPRVSKHUBULEGRYERVVZDUH DQG ZLWK DQK\GURXV VROYFH
VWDWHG DOO FRPSRXQGV ZHUH SXUFKDVHG IURP FRPPHUF

DGGLWLRQDO7$XEX WL 6 DWIKIMAREKHID Q HH WK OE X\ WKLRSKHQ

G IROORZLQJ PHW
WLOOHG RU GULH!

URFHGXUH IRU WK

DOQWBXPLQXP FKORULGHPPR2HUH GLVGRBEKEBRURPHWKDQH

P/ DQGWLUUHBIRW i PLQ@KM® VR FRKIDERAOG H J PPRO
ZDV DGGHG GURSZLVH WR WKH SODFH ZKHUHf&NKH UHDFWLF
$IWHU WKH GURSZLVH DGGLWLRQ WKR& LHDEGMUL RQ WBR XML R ¢
IRDQ DGGLWL/K@DORIORKXMLRQ ZDV WKHQ VWLUUHG RYHUQLJK

$IWHU FRPSOHWLRMWRIUMBPHRWIHIOFWLRQXUH ZDV ZDVKHG ZL\
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GLFKORURFPKW®E&DWKH RUJDQLF OD\HU ZDV VHSDUDWHG GULF
DQG HYDSRUDWMHGEH QQZY/KRKXW IXUWKHDVSBEUVMEFOYW R QL QL
GLHWK\OHQH JO\FRO P/ ZLWK SRWDVVLXP K\GURJ[LGH
K\GUD]LQH PRQRK\GUDWHD QWH IR/ X[HGPRWORAWN\ $IWHU
FRPSOHWLRQ RI WHHJHMHDPDWFMWRRQPL[WXUH ZDV ZDVKHG ZLW

GLFKORURFPKW&EDWKH RUJDQLF OD\HU ZDV VHSDUDWHG GULF

DQG H SURGXFW ZDV
FKUR OXBIQW WR DIIRUC
ZKLW - +]
+ W - +]
P
+ 0/
P 1>0

6\QWKHVLRGRRFW\OQDSEWKRCPGLWKLRSKHQH

7R D «» VROXWLRQ RI FRP®PRXQG PPRO LQ GU\ 7+) P/
ZDV GURSZLVH DGXHIG VROXWLRQ P/ PPRO XQGHU
DWPRVSRBUHRGLQH PJ PPRO LQ GU\ 7+) ZDV DGGHC(

LQ RQH SRUWLRQ 7KHQ WKHf¥RAYWLR D G 06 VWLRQWWH & RXW
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VROXWLRQ ZDV WKHQ VWLUUHG RYHUQLJKW DW URRP WHPES
ZDVKHG ZLWK ZDWHH@PQWKHNW RUIJDQLF OD\HU zZDV VHSDUD
DQK\GURXV DQ& HYDSRUDWHG LQ YDFXR 7KH FUXGH SURGXH
FROXPQ FKURPDWRJUDSK\ RQ VLOLFD JHO XVLQJ KH[DQHV D
DDV D ZKLWH VROLG +1035J 0+] "'&0O / G -

+] + G - +] + P + V + V + W

GLWKLRSKHQH

QD @ Bl
GLVVROYHG LQ D¢
WR O GGWMHULFRROLQJ W
WHPSHUWWK WHDFWLRQ PL[WXUH ZDV ZDVKRG 7ZHKMX ZDWHU D
WKH RUJDQLF OD\HU ZDV GULHG&HRYRO YHKWGAURKX VW HBRY HG X
UHGXFHG SUHVVXUH DQG WKH UHVLGXH ZDV SXULILHG E\ I
VLOLFD JHO WR DDN\RDGZ RRWSIRKRIGLG + 105PJ 0+]

& &0 | T - +] o+ GG - +]  + Voo+

GG - +] + GG - +] + V + 1

- B3 -



+] + W - +] +P + P +

P + &105 0+]& &0 /

+506%$3&,P ] >0 + GDOIRRX + 6

IRXQG

b LWKLRSKHQH

&R D QDQH
PJ GLVVROYHG LQ D«
WRO GEWHULFRROLQJ W
WHP S RGC72ZAMNXK ZDWHU D
W KH ‘f.-l\ GAURKXKVHBRY HG X
UHGX DV SXULILHG E\ I
VLOL ') 0+]
&' &0 v o+ G
+] + \Y + G - +] + W - +] +
+] + P + P + P + WG -

+] 4105 0+K' &0 /

+506%$3&,P ] >0

+ @DOIR® + 6 IRXQG
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6\QWKHVL\RRWDIDWKLRSKRBW\0 QD FKWKRGLWKLRSKHQH

&RPSRX DG PJ PPRWOLEXWWK\OKH[\O WKLRSKHQ
\O VWD QQDQRU PPRO DQG 3®3B3K PPRO ZHUH
GLVVROYHG LQ DQK\GURXV WROXHQH PWPRY S KHHIKD X[HG |
XUH ZDV ZDVKHG 2
DV GKIHHG RYHU D¢

SUHVVXUH DQG W

D WR \DRIRUGE FRP $R)

G - +]
+ A G -
+ G - +]
+ P+
&10
+506

$3&,P 1>0 + @ DOIR® + 6 IRXQG
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7TKHRUHWLFDO &DOFXODWLRQ

7R LQYHVWLIJDWH WKH PROHFXODU HOHFWURQLF VWUXFWX
+202 DQG /802 HQHUJ\ OWXRO@QW RHRM\WHE VXEVWLWXGH
GHULYDWLYHV ')7 FDOFXODWLRQV ZHW K¥AEANMH. M GVRXWHX VL Q
SDUDPHWHU K\EULG IXQFWLRMDOHADRRIIP ER QAL WIKRYKH /HH

*G EDVLV VHW DV LPSOHPHQWHG LQ WKH *DXVVLDQ VR

7R RGPDRFEH RI FRPS
FROQ WXJEBEWLYHV DV

W K H HALLWKV DY L W\

QP W 2D ZHDO N B OHFYWWDGE
IRU 7KH ZDIHUV ZHU
VHTX DQG LVRSURS\O D
R\JHG HV #®UULFN 30C

PRGXODWH VXUIDFH K\GURSKRELFLW\ BRIXVAUREKHU VROXWLR
WHUPLQDWHG SRO\WW\UHQH O : J PRO GLVVROYHG LC
ZDV DSSOLHG WR WKH GLHOHFWULF VXKHDRRIIDQLEFHU OL"
VHPLFRQGXFWRU 26& FKDQQHO OD\HUV ZHUH GHSRVLWHG
7TROXHQH zZzDV XVHG DV WKH VROYHQW ZLWK DQ RSWLPL]HC(

FRPSRXQGWQGDQG PJ P/ IRU FRRIBRXKHDULQJ VSHHG DQC

- 56 -



WHPSHUDWXUH ZHUH RSWLPL]HG WRG PPPPLRLORURBRPSRXQ
FRPSRXQBQG PP PLQ IRU FRIP S\RXADGNDRAGG ILOPV ZHUH

VXEVHTXHQWO\ DQ@HIRAMHGKIR'KU RQ D KRW SODWH DW WKH \
XVHG GXULQJ VROXWLRQ VKHDULQD /& UHFPRE HSXHVRXXPFE D
GUDLQ HOHFWURGHYV QP WKLFN ZHUH WKHUPDOO\ HYDSRL

7KH HOHFWURGHYVY ZHUH SDWKWBU®KBGORQNUR/ N HOQWURD X\WDR®

WKH IDEULFDWHG
SDUDPHWHU DQ

7K@ WKBIUJH FDUL

DQVIHU FXUYHV XVI

ZKHWGWHY WKH GUDLQ FXUUHQW / LV WKH FKDQQHO OHQJWK

WKH JDWH GLHOHFWULF EDSDWKWDOWH S'‘HROWQ@UW DUHD 9
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5HVXOWYVY DQG 'LVFXVVLRQ
B\QWKHVLYV

2FW\OQDSEW KRG LWELR SOV VIQWKHVL]JHG E\ WZR VWHS
DOSKWKR> E@GLWKLRQRERGEGILNLV FRK@IHU TR GRPWIRRBXFH DQ
LRGLQH DWRP LQWRGALRBRIXD®B UHDFWLRQV ZDV SHUIRUPHG

WKH IRUPDWRKERARN\OQDSKWERSLWKLRERISIQ KD G

6 XEV DWRQGHR® SRXQGV

RFW\ RFW\O
RFW\ WKLRSKHQ

\O RH FKHPH
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1) octanoyl chloride/AlCl3

n-BuLi(2.5M)
I

Py

THF/-78 °C

-7
18
19

R=H
R
R

Octyl

Ethylhexyl

Scheme3-1. Syntheticscheme otompound$ +9.
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2SWLFDO SURSHUWLHYV

7KH RSWLFDO SURFBBWWD W\ FKIOYWRIKE HRIMPY HVVWEAIDWHG
89YLV VSHFWURVFRS\ 7KH PD[LPXP DEVRUSW4nBQ ZDYHOHQJ)\
9 IRXQG 2818 nEk354.0 Q P QBPQG QPHVSHFM/IOYBO\W
ZDV REVHUYHG WKBYKLERRMBHREKMBNHG DEVRUSWLRQ FRPSDLU

FRPSRXQ®QG2YHUDORXFBBORXQGYV VKRZHG FRPSDUDEOH DE

VKDROW UHODWLYH
K H QBGUHHGY PR PHH F X O |

HRPSRXQGV ZHUH

ITXLYDWLYHV ZHUH

DVVHVVHG WKURXJK F\FOLF YRCHW 3R REIUH IKOHQ OB OTKHY XV

PHDVXUHPHQWYV ZHUELFKOQGXRWH® KDQH VROXWLRQ DW URRI

7KH +202 OHYHOV RI WKH FRPSRXQGV ZHUH FDOFXODWHG E\
(+202 H9 HOH ROV, ¢,88VHW

7KH /802 OHYHOV ZHUH FDOFXODWHG IURP WKH GLIIHUHQFH

DQRQG EDQG JDS HQHUJ\ REWDVQHBWURRMEHREA7 K H
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+202 /802 HQHUJ\ OHRH@RPBRWEEGY ZHUH DWIIROORZV
H9 FRPSRXQGHO H9 FRPSRXQGHO H9 FRPSRXQG

HO9 H9 FRPSRXRK +202 HQHUJ\ OHYHO LV SULPDULO\ C
E\ WKH HOHFWURQLF VWUXFWXUHGERR @MNXJBREBFEKDFHN EDUW
6LQFH DON\O FKDLQV GR QEWR GM X HFWIOR (5 DW MH.\F LIS Q WHDIOD \ |
HITHFW RQ WKH +202WHRDBW REVHUNGI G WHD W LIMRPS KX QIGH U

+202 VXEVWLWXWHG Z

RFW\ KUHKHU +202 HQHU

OHY DO IXEMWNLWXWHG |
LV O RIRP WKH RSSR)
JURX QW WR PRUH HIIH
UbDLV WKBHOQQWURGXFW
GLVV BYORPNW\ DQG

GHOR
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0.6

— Compound 6
= Compound 7
Compound 8
w—— COmpound 9

=}
'S
L

o
(V)

hlized Abs. (a.u.)

Voltage ( V) (vs Ag/AgCl)

)LJ D 89LV VSHFWURVFRS\ DEVRUSWLRQ VSHFWUD LC
DQG E F\FOLF YROWRPSRAQDORV
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7TDEOH3K\VLFDO DQG (OHFWURRKMWROFDXE ¥ WRSEXUBMN IHWH R |

Compounds  Td (eV) ELumo (eV)®

2 -0.76
3 -0.99
Y6 -1.02

5 -1.01

aDecompositiortemperaturé
¢ Maximum absorption wave
dMeasuredy cyclic voltammg
®ELumo = Eromo + Ey

brnalstandard),
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7TKHRUHWLFDO FDOFXODWLRQ

'Y7 FDOFXODWLRQV ZHUH SHUIRUPHG WR LQYHVWLJDWH °
+202 /802 HQHUJ\ GLVWULEXWLRQ VRRWVYAEEKW WWXWHGV\QWKHYV
GHULYDWLYHV 7KH FDOFXODWLRQV ZHUH FDUULHG RXW XVI

*G EDVLV VHW ZLWKLQ WKHVDXVWEODQ\HG WRINVZID UH

+202 DQG /802 RUELWDOV IRU DOO WKUHH FRPSRXQGV ZHU

YOO\ FDOFXODWHC
H9
QWHVXOWYV VKRZHG

DOO\ GHWHUPLQH:¢
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€))

p = ] ‘
R S 1
g5 ,‘/’," .

W58 L7
LUMO -0.57 eV HOMO -5.16 eV
(b) .
(c)
(d)

. v — ~E
¢ 9 . 3 ~ ° o %
2424232 T
sdsdeds 0353959 ‘

o0 00 ® o @

LUMO -1.45 eV HOMO -5.12 eV

)LJ OROHFXODU RUELWDO VXWUHDFRPFREIRBQGERPSRXQG

DQG G FREPSRXG®OFXODWLRQ
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7TKHUPDO DQG FU\VWDOOLQH SURSHUWLHYV

7KH WKHUPDO FKDUDFWHU LRNRFWWYERV RV IWEKGNHQE X OWESYHSDUHC
ZHUH DQDO\]HG XVLQJ WKHUPRJUDYLPHWULF DQDO\VLV 7*
FDORULPHWU\ '6& DV & BRLQ7DE JrHJ XARP\SE REX Q/GR/H

GHFRPSRVLWLRQWHRESHIOW ORNY WHPSHUDWXUH ZHUH REYV

324.51,371.11,D (B¥3383.20¢ UHVSHFWLYHO\ VKRZLQJ KLJK WKHUPDO

WKHUPDO VWDELO

W K BRQ FK UHTXLUH
PR | VFKRAPSHRX Q G

VKDU 18/38f &

110.12f H[KLELWHG

DORZ HWWULEXWHG WR W

P WYV
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'6& P HDQGUHPHSBW WIHWEKOWY RI FRPSR

D 7*$ PHDVXUHPHQW UHVXOWY DQG E

)LJ
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2UJDQLFHILHBB®BOQWLVWRU FKDUDFWHUL]DWLRQ

TRERQWDFWIERN WARH IDEWMDRDWHE WKH HOHFWULFDO SU
RWKHZO\ V\QWHKWWE MVEUWX @/HHBMWL. YKIFWLYH OD\HUV ZHUH
GHSRVLWKRG WWHMRIODXWMLRIOPHWKRG IRUPLQJ KLJKO\ RUGHU
36EUXWKHDWHG 6L 6L2w VXEVWUQEOMHHW DMFLD®R FSR SHAUBVIA LUHDWV .
IDEULFDWHG 27)7V EDVHG'R Q@G REMWADMALNENYNAWNMVAVEHHEG XQGHU

DPEL WKEY ILDPOVHRI

FRPS SDUHG WR

FP OV DUULHU PRELOLW\
WKH b IPRAUDHOXQNVIRDR 1D
EHW ULAIW SDAWVWKZDVVE UL

VWD F HLFRHQ/\W DIUQ. OW KD G G M/

FRQ FXODU GLVWDQFH
SDFN
Q F JH FDUULHU PRELC

FRPSRX®®W% 7KLV UHGXFWLRQ PD\ EH DWW®MEBRWHE WR OH)
GLVWDQFHV LOQDERPBERIXKKGFRXOG OHDG WR GLVUXSWHG DOL

WUDQVSRUW SDWKZD\V

,Q WHUPV RI WKH RQ RID QU@B®IWLRE LMRPERX@EBVLRU YDOXHV Z
EH DWWULEXWHG WR WKHLU KLJKHU FKDUJH FDUULHU PRELC

LQ WKW RWH
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Fig. 3- . Transfer curves of OTFTs based (@) compound, (b) compound’, (c) compound and ¢) compound.
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i XGMHWLY HV

7TDEOH(OHFWUL

Vi (V)

Compound

Fzau

Fyax

Fsuzv

Fzdas

FDUBRIEUGbLW
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&RQFOXVLRQ

,Q VXPPDU\ ZH V\QWKHVL]HG DQGUREBDOYHBQHIHZ VRO X\
VHPLFRQGXFWREW \DDWXEY BEWXGHWLYHV ZIADKE SAIQUHUHQW H
JURXSV IRU$QD)TDEULFDWHG RY)TW DEERIVQREO RUJDQLF
VHPLFRQGXFWRUV ZLWK FRRPIERXQ®UWKULWREDGIGLWLRQD
WKLRSKHQH ULQJ DQG OL[&HBEUWHIEN DO PREIRPIEWD RQV H
VWQR Q GRHP RQ WWR [R
LYHV FRXOG SOD

) ®QHO RUJDQLF
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&KDSWHQWKHVLY DQG &KRBWRWHUL]DWLR
6XEVWLWXWHEGYDWLYHV3IDRBHRWOKDEIRD2UJIDQL

6HPLFRQGXFWRUV IR R U DFLVL ¥RMLRU V

THV S DQWRUNMHQ@E(7V  LQ
IOH] XQDEOH HOHFWU|
SHUI .}URSHUWLHVRIWK
$FKL #iWKHUPDO VWDELQ
RUG DQW FKDOOHQJIHV
GHY GXFWELQJ PDWHULEL
FRQ WHFWXUH YV

%XLOGLQJ XSRQ WKHVH FKDOOHQJHV WKH SUHVHQW VWXG
RUJDQLF VHPLFRQGXFWLQJ PDWHULDOV WKDW FDQ PHHW WK
FDUULHU PRELOLW\UPILIRH@MEHLQWWLOPQG VROXWLRQ SURFHVYV
QDSKWER>E @GLWKLRSKHDRQMXIJDWHG FRUH XQLW ZLWK
HVWDEOLVKHG FKDUJH WUDQVSRUW FDSDELOLWLHYV DQG VYV

FHQWUDO EXLOGLQJ EORFN 7KH PROHFXODU GHVLJQ VWUD
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FRQMXJDWHG EDFNERQH DQG WKH VLGH FKDLQ DUFKLWHFW
WKHVH VWUXFWXUDO YDULDWLRQV LQIOXHQFH WKH HOHFWU|
UHVXOWLQJ PDWHULDOV

,Q SDUWLFXODU WKLV ZRUNEBY$HGRGHWV LY DMIULHY IRQFRUSI
VWUXFWXUDO PRGLILFDWLRQV VXFK DV L WKH LQWURGXFV
HIWHEBBRQMXJDWLRQ DQG SURPRWH LQWHUPROHFEXODU LQWHI

V L G H puuin i /(K® RORIKL &/ KLV DS

FEQWKLEBY WKDW J

SHU|I QJ VIQHUJ\ EHWZH
ILOBR 7KH ILQGLQJV DLI
LQVL FOOM RV KR ILRR Q G X
SUDF '_:o DON\QH XQLW\
HQKD Wl XLUG MG W KEW HE \
DQG NLQJ ZKLFK FDQ F
W U D (

QW HPLFRQGXFWRUYV

EDVHG RQ WKH 1'7 FRUH ZHUH V\QWKHVL]JHG DQG WKHLU S
LQYHVW&RBWRIXGQZDYV VI\QWKHVL]HG E\ LQWURGXFLQJ DQ RFV
SKHQ\ODFHW\OHQH XQLW DW HDFK WHUPLQDO WKLRSKHQH
&RPSRXQBYGZHUH VIQWKHVL]HG E\ LQWURGXFLQJ DQ RFW\O
WKLRSKHQH RI WKH 1'7 FRUH DQG D WKLRSKHQH XQLW EHDL

VLGH FKPWEWV K\ ORM[WKH RSSRVLWH WHUPLQDO
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)LJ Chemical structure of synthesizBdDT based compound) A2
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([SHULPHQWDQ OV

*HQHUDO PHWKRGYV

$LU PRLWHOMLWLYH U HDFS\Q RRMQIBHHEID) D\Y UIR DM G
DWPRVSKHUBULEBGRYBRVVZDUH DQG ZLWK DQK\GURXV VROYF
VWDWHG DOO FRPSRXQGV ZHUH SXUFKDVHG IURP FRPPHUF
DGGLWLRQDO 6SQWKIHVDRIERPW\OQDSKWE@SLWKLRSKHQH
SURFHVV IURP SU

QH ZHUH V\QWKF

IROO VKVKO\ GLVWLOOH
SDVV *HQHUDO DQDO\VL
FRPS MSUHYLRXV ZRUN

MEARNMAKLRSKHQH

$ PLIWXUH FPPSRRQG PPRO SKHQ\ODFM/W\OHQH
PPRO 3G&&3BK PJ PRO DQGP&X, PRO LQ DQK\GURXYV
GLVRSURS\OBPD@H GU\ 7+YDW/VWLUUHG IXMXQGHR U
DWPRVIKHWH[WXUH ZDV (NRWQGFWKIKE ZRMBLQHG RUJDQLF SKIL

ZDVKHG ZLWK ZDMHURDQDGQHWFLQBPI\HU ZDV GULHG RYHU DQK\G
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WKH VROYHQW ZDV HYDSRUDWHG XQGHU UHGXFHG SUHVVXU
E\ VLOLFD JHO FROXPQ FKURPDWRJUDSK\ XVLQJ KH[DQH DV

DV D ZKLWH VROLG + 1057 0+] &'&O GG -

+] 4+ GG - +] o+ W+
P + V + W - +]P + + P +
P +&105 0+] &'&0O

PG LWKLRSKHQ

\O H
s p LOPODFHW\OHQH
P F PRO LQ
DQK\ DW XQGHU
1 D\ [e—— , 0 7 v MO D R W EHIGQ HIGWRUQW QLF

ZDV ZDVKHG ZLWK ZDWHU DQG EULQH 7KH RUJDQLF SKDVH Zz
7KH UHVXOWLQJ UHVLGXH zZDV SXULILHG E\ VLOLFD JHO FRO
DV WKH HOXHQW \LBDO/GD ZQKEWRWPRRXOQIEG + 105

0+] &+/252)250/ P+ WG - +]  + \Y
+ V + W - +] P+ + P +

woo- ]+ &105+ 0+] &+/252)250
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6\QWKHREWRRFW\OWHKDRIBWHXR\O ED KWIGRWKLRSKHQH

$ PLIWXUH FEPSRXIQG PPRO &2 PJ PROLQ OH2+

P/ 7KH PL[WXUH ZDV
H[WU KDVH ZDV ZDVKHG
7KH KWGJWDR X UG ED W LF
VROY,| DWKIKOLVR IS H @ H
P/ PRO LQ
WUL ARVYSKHUH
7KH RUJDQLF SKDVH ZD
ZDW DV FCQUMNMHGWR Y BV DC
UHPR DV SXULILHG E\ FR
J HXOV B 7R U KG
PJ +105 0+] &'&O0O GG - +] + T -

+] + V + G - +] + V + G -
+ W - +] -+ +]W + P + P

+ P+ WG - &1065 + 0+] &'&O
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6\QWKHVLV RHWK\OKH[\O WX HRVSKRRW\OQDSKWKR >

E E @GLWKLRSKHQH

$ PLIWXUH FRPSR®QG PPRO &2 PJ PRO LQ
OH2+ K 7KH PL[WXUH
ZDV F SKDVH ZDV ZDVK
EULQ Y H UWOUDK SXWR XM\WF D W
W KH RKOBIKHROXOWLQJ 2
LRGR &XP,J
PR D VKXXQGHU 1
DWP R @@HERABRYIWQLF SK
ZDVK DQLFKSKDVH ZDV G
VROY,| H UHVLGXH ZDV SX
RQ V PROQR ZLVK
VROLGPJ +105 0+] &'&80 GG - +] +
T - +] + V + V + G - +] +
+ G - +] + W - +] + G - +]
P + w - +] +P + T - +] +

& 105 0+] &'&O
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'"HYDPHULFDWLRQ

7R HYDOXDWH WKH HOHFWULF DD QSEWNWJRERWWADIAW RR W R/MARIR X C
JDWH 27)7V ZHUH |IDERM/FO WNKEVXSHOQIGBWLYHY DV WKH FKD

OD\H DY LW\QP WKLFEN

WKH YDIFY WO RFW HG IR U
UV ZHUH FXW XVL
DOFRKRO IRU Pl
CAKRID DV
NeowepesEwwe s D
LoD zw WRO
WHIRJICAR QUGHK PWM RV R
ROXWLRQ VKHDUL
VROY P BRE®IEYWUDWLR C
PJ P/ IRU FRPSRXQBNHDULQJ VSHHG DQG WHPSHUDWXUH ZH
PPPL@KH VROXWDREG ILOPV ZHUH VXEV HT& HRW OK RXUQ HD O H ¢
RQ D KRW SODWH DW WKH VDPH WHPSHUDWXUH XVHG GXULQ.
VROY)HQWOO\ JROG $X VRXUFH DQG GUDLQ HOHFWURGHV

HYDSRUDWHG DW D GHSRVLWLRQ UDWH RI cV 7KH HOH

VROXWKIHRDUHG OD\HUV XVLQJ D VKDGRZ PD?PNDQ@EGEWK FKDQQ
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ZLGWKV RI

SHVXOWY DQG 'LVFXVVLRQ

6\QWKHVLV

6RQRJIJDVKLUD FRXSOLDRZLWK FREHRVODEFHWRFFWAB DIIRUGHG

SKH( DVLUD ERQGLQJ RI
WKH LRSKHQH IXQFWLRG
RF LRSKHQH

HW KLRBKHQH

VKRZ
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6a

DIPA : THF
=1:1

Cul

TMS-acetylene
Pd(PPh3),Cl,

Phenylacetylene

Cul J
Pd(PPh3),Cl, S O

DIPA : THF = 1:1

Schemed-1. Syntheticscheme otompound40 £12.
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R = Octyl
R = Ethylhexyl

11
112




2UJDQLFHILHBB®BOQWLVWRU FKDUDFWHUL]DWLRQ

TRERQWDFWIERN WARH IDEWMDRDWHE WKH HOHFWULFDO SU
RWKHZO\ V\QWHKWWE MVEUWX @/HHBMWL. YKIFWLYH OD\HUV ZHUH
GHSRVLWKRG WWHMRIODXWMLRIOPHWKRG IRUPLQJ KLJKO\ RUGHU
36EUXWKHDWHG 6L 6L2w VXEVWUQEOMHHW DMFLD®R FSR SHAUBVIA LUHDWV .
IDEULFDWHG 27)7V EDVHG'R Q@G REMWADMALNENYNAWNMVAVEHHEG XQGHU

DPEL WKEY ILDPOVHRI

FRPS FRPSDUHG WR

JH FDUULHU PREL

WR X\J D BVKHLG- K/ \WVIVHHERW L

&RPS FKDUJH FDUULHU |

DWW PV VIRFQRG OV K H

\K E V \ GLVUXSWHG FKE

)X UW I HUR HF® R B R XKRG ¢
LV RQ RI DON\O VLGH

VWD XODU LQWHUDFWLRQV

,Q WHUPV RI WKH RQ RIIDQBMIRLBERPIE MXGWHULRU YDOXHV
FDQ EH DWWULEXWHG WR WKHLU KLJKHU FKDUJH FDUULHU

FXUUHQWWQDWHH RQ
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(a)

p)compoundLl.

compoundO and

O
o
[%)]
[<H)
>
jl
-]
(&)
—
)
[%))]
c
@©
—
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