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mB P,

UELZREEE Y ER L g E 2L :E S S0 N L
g K E A K. e L AT, b TSR AR T AL
FR 1 RTGAS W EAT S M T, PTVAEAR S M B R KA R

i

Yo LATE, EARKAY, FEFABRRETIALA KT A%
SR RI~RIBAEEA ZI~Z2 58, ABIE&EA %A 4ea a1 d
. B, BLEEARKEET RO SEMIIANIRKRL S T4 6
TR, AR AT ) LA A AR AR TR A9 AR S M T NBK AR TR K A
R . sboh, ERLAF, LGRS RI~RI3 fo 71~
72 31N S AP BRI VAL ] BT id 464 & HOMO #= LUMO fig 4R,

Aok, F B AP AT IR AL S M, A H S AT i BRI
HAF IS M., Blde, FAEANE B4 S &ty 25w T
WRGENE . ERAER B KTl TS B ARG IR AL 7] N4
MoStE ), AR E R SAMNMAEEZNMR. 432, T
e RER TSGR EM OIEFRMEMH, AL EFEEST
HHE KB P 4975 RN R IR, AL,
RYE A FTAK AR T dthF N 1| A Te9edh AR A F L
HiE B R ReGod, AT s & BA K8 30 & /& Fo 3 K AECF 4G
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sbgl, 4 B AR BRI R ARH T NPT AL S M(A SR T M
S LEMEG— ), ARG AR AR IR, E 5 A AU i 45
¥ PRS- B ) T % AT AR

FIAE, deRBBARE A T8 R EEREH 2 REK(WR YI
A0 Y2 B 71~ 74 h 5 B e e A4, W LA ReG8E A F M),
W ST vAAF A dbd ) HOMO #= LUMO feB0A R G I, FHES —H W
K E- S AT ARG R A, AT ST A BT A4 B T % AP AR

%9k, AR $EIR 4 E(spiro bonding)H# % AT BRI G| ALF K 1 &
T & A4 04 18] S5 A VAR AT MU AT G R I 2R A, AR LA R
4 m-m AR AR oMb, AT B b R G A 64 T AR,

FlET, & FAFX 1 ATONESYER RSO IOCHIEE TR /E
(Te), FrA R B RF g AR, #Hldo, 103K 3 ~256 KT e{Ls
)0 S IBALEE TR A 167 °C, BARA & T F AUALA 69 NPB 44 30510
AR E(Tg: 96 C). AAL T MR H2 &6 BFRME BT T
ZHE.

Wb, ERAEAB 4G &Y, Tuldd L2k s
BORPOENIE X | AT RS DTRA M &, HeAax, &
R Bk PR R AR PR A 6 )T L dE AR R R . iR R i E P A
k. HREPRIE. R ERBRRE.

flde, X 1 E TS —F K, ZR LN NMP 8 48
I R 64 B Bt A2 AR R AGARIEF) BLH R A AR YE, ST ALY
iTAE B R R SRR T AR E B, B ST vAE R TR AR SR R %
AF

9
he)

Ny
g
T

1
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B BRAEACA) 69 B AL T, Ao dk & 4245 89 35 J (lithiated aryl)45 B A (keto
group)#) B #) & 694 BF, vALEFR KB AR oS A ERK 25 M) (hexagonal
cyclic structure), A %) &1R45 AL U 69 B A SR Mag o4, ik
LS 0 T iR AR ARARIRF RARFT B S tly, AARRAGIRARAA R A
X 1 ATHRED OGP ETEF TAREHELSMF. HET @Y
A1) 2t B kAT IR R e R

BEAREPATMEREEF, TERELFEX 1 ATebd
I B MR T B K IE E AL A a9 R E K, | ATt
Y, MHENEHBEAIFEX | RFOLEHEERBIRHAIT, H T
VASEZ B3 64 H) 12 A2 AR A SRR BOE T AR E I, AR5 BRI AR,
M A E.

K 18 & A7 2003-0044518 A= B iM & F) 5 1146574 A2 F 4K T &%,
HIMH R Tk, ERANEXBHO4 &R L0486 A
FEEIACT B B R R, AR SRR EOET A AUE IR, A BRALFT 4
o 84 I AR

LA LARF AR, deRiB L R IR R A A B MR T AR K
TR 4 Tt 25 2 7 M B AR 0 A4 AR AU FE B A B AT LR B4
0] BT VAAS R R Sk B A B KR R e B T B A ALR R B AR
LA % B IA B, ZAREAE ST A A F ALY a4

9.

FEALAY, HEMRTAK IR TR TAAH AR A
Bk
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KA R EG A ALK BT AL A Codo bl it C4o 7 ik 4] &, 12
AR AMFE E ) — B QA REBGILESY, BPLFEX 1| A5
69164 64 H DU AT 2,

RAE AL AL B GBI A ETA R R M, R
AR EAA B P HERE S AN ENE S B, Hle,
ALPAHMERBEHTIAOIET RIEANE. TRIEHE. EHE.
b FAE B R BT IEAN B ARIMAE, KRd, ERAILREHG
LM IR T b, 42T VA QL4848 S E B A E.

o), KA H K AR TR, Flde, EERERAE
EH—WE. AWMHERE e B mE S, X, T AY
B AARA(PVD)E, ok R b T RAL &, [2ATE 7 & Rk TFiX

L

— ©

AE T 0 64 %) &) Ao A6 40) P 443t B S0 F R 1 T b vl &
H) Bk ) T G HUE R B 64 Rk AT iR ey 4Bk, K@, 4R
i T 69 ] & Fe AR VASS ) BLBA A K B, T RIE MR A A AR K B 49
PR

SEHT N

ARIE T d 69 48 A AR U BA KK B R BE AR A 5 AR BA 64 PR 44
) &15) Fo L8], ST ABRAFAT B S I F X 1 R TEGH ISR
%) EAF ) Z AW 6 AR KB 0 T ik 6 B AT 3R,

AT HERILFEXN 1 AT, TAEH THEOGLFX aRb
F T A A AR A R AT,
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H
N
LI 299
SO e
e

|1t % X a) [t X b]

B &) 1. BIFX a kT B H &

1) % 10 g =38 (59 mmol)F= 8.04 ml ;& F 2 ¥ 5#(88.6 mmol)ii T
100 ml v Ak 2 )5, &) HEAeA 12.4 ml = THE(88.6 mmol). £ A4
AT IR 5 DT, KRB RABKFEBANE, fE TH/v9 Sk vh il
o F A 15:1 T AT F RO AR BATAE S B 4L 2, Sat AT A TR,
M H4F 12 g BRAE(E 90 %),

2) B )F H4F 69 Mo 4(12.0 go 56.3 mmol)is T 100 ml #6449
THF F, 5420 £-78 C, F+& 3 P BB E T HALQ.SM Th
., 22.5 ml, 56.3 mmol), AEAARE 4R E T HHF 30 54, A& LA
2-7-9-3 BAALA-#(12.1 g, 56.3 mmol), FEARE) 4958 % T Ht3% 40 o-4p
ZJE, RRESTEFER, FEIH 3 haf. ERAERER T TR
RRRL, FHJ0 CEBEATEIR, A5 K BLBRAE A AR E o 1 K,
RGN T R EAAVE A, 5 HIF B HE TR Y, BiEHE 1 R,
Wi, FHATAE TR, BT FHHHE 100 ml 2ERYE, 6
N0 FBRARER, TR 4 A, FElFe BRITIE, B LB, JF
AZTFH, AmHAF 20 g (97 %lk %), MS: [M+H]| = 366.

H&) 2: dLF K b AT R A B &
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FERAST, mPLF X a R FHIEH(8.23 g, 22.5 mmol). ##
KA(11.4 g, 45.0 mmol). ZKBR%P(6.22 g, 45.0 mmol). #4L4A(214 mg,
1.13 mmol)F» = F K (250 mD)it &, AFEFRZE, H LR LAFEIR
4, A RKRBEREK, FHAEBRETREZER., #8 TIE
1T B4 04 75 4h 8 AR AR AR A0 4, ERE TR & A, i

AT A TR, A EFFE X b TR eH(5.2 g, 47 %Ik %), M:

[M+H]| " = 493,
Ee) 10 Wi X 3-256 eG4 69 &

1) A A& s F X 3-256 & T 691084 64 35 F B (4-(N N-Z K
BA-BRF A NI R ¥ 4.00 g 4-F IR AN N-ZFHe(11.2
mmol)A= 1.13 ml F/B(12.4 mmol)iE-F 100 ml FHK P, G LA 2.70 ¢
AT B2 44(28.1 mmol). 0.13 g (= I3 A %8R )4e(0)(0.23 mmol)F= 0.17
ml 50 wi%#9 =4 T A 69 F RI5#(0.34 mmol), /& RAATF @A S
WA, ©)IZ BRI P A N RAB KA TRIZ B L, FEAT A LR AT A
B, vA10:1 69 pb AR R IE Tt fe g Srk vl 6 5 R AT AR o B AL B, AR
A G B AT R, AT A S TR, A EF S ik A (3.8 g,
I 81 %). MS: [M+H] =413,

2) ¥ 4.369 g 1LF X b AT 49145-4(8.88 mmol)F= 4.414 g 4-(N,N-

SR EH)-BEREN-F (107 mmol)ETF 120 ml ¥R, @ HAA

90 g A T BE44(30.2 mmol). 0.12 g (=3I 3F 2 & BF)4e(0)(0.21 mmol)

F20.16 ml 50 wt% &9 =4 T e 64 F K 53%(0.32 mmol), £ RAAT
B R 2 NBE. SRR LIS R AN KA ARA T RIL R, FEA A LR

ATFB, vA 9:1 69k BAE R IE TR A g Sork v 09 I8 ) BEATAR o B ALY
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1% A i B BATHEAE, FFAT B E TR, Mdm SR F X 3-256 & 769
(52 g, HBE 65%). MS: [M+H] '= 869.

L5610 2: ML E K 3-259 & T 6G4A- 4 64 ) &

1) B A &3 R 3-259 & T 940040 09 5 B B (4-(N N- R 4,
JR)-BRF R -N-BRF ) )4 4% 8.80 g 4-F IR F A -NN-— XK HE(24.7
mmol)F» 6.28 g 4-F AL FEK(37.1 mmolyia T 200 ml ¥R+, @A
5.94 g BT EE44(61.8 mmol). 0.43 g (= IF 3 7 B )4e,(0)(0.74 mmol)
F20.61 ml 50 wt% = AT AN A4 W RIE%(1.24 mmol), & RARAT
WA S NBY, E R IR T AN EAB KA T RIE R L, FRHA P
VAT IR, VA 10:1 $9 b R4E R B IR A9 Srkrd ey s R AT 5 B &
B, AL G BRGEATHEHE, AT A TR, AR AT T A RS 4R AL
H(7.0 g, & 58 %). MS: [M+H] =489,

2) ¥ 4.37 g4bF X b A7 6915-45(8.88 mmol)F» 5.23 g 4-(N,N-—
R BB R A N-BE R B(10.7 mmol)is T 120 ml PR F, &L
2.90 g B T EE24(30.2 mmol). 0.12 g M (=13 3 & H7)42(0)(0.21 mmol)
F2.0.16 ml 50 wi% &g =4 T A M 64 F FIA#(0.32 mmol), F4& RASTY
A 2 NBE, @R LR P A AN AR AR VA R RIERL, Fx A AL
HATEIR, A 91 b RAE A E IR A A rk e E R AT AR B AL
I, LA A B AT A, FFHATAE TR, AR F K 3-259
A TG4 KE 64%). MS: [M+H] =943,

Sl 3 g X AT A4 6 H & 3-276

1) A #l&dis X 3-276 KT 69 10E 4 8 25 AT (4-(N-F L-N-

S

AR -N-BE R IG5 4.08 g 4-RIEFAN-FE-N-A
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B(10.1 mmol)F= 2.55 g 4-BIALELR(15.1 mmol)&F 100 ml ¥F X9, &
H AN 2.90 g # T BZ44(30.2 mmol). 0.17 g (= I F 2k & AR )42(0)(0.30
mmol)F= 0.26 ml 50 wt%#9 =4 T A M 64 ¥ 3K i53%.(0.53 mmol), F1& &
AT CA T DR, )RR T AN AR KA R RIZ R )L, AT
HAESATERC, vA 10:1 69 b 548 B E Tl Ao vd Sonkvd 69 5 A b AT
B AL, R B BT, FHATEE TR, AR aT SR
EHARNGB8 g, IKE T0%). MS: [M+H] =539,

A

2) ¥ 4369 g HF X b AT HYLEH(8.88 mmol)F= 5.76 g 4-(N-K
FRN-AZR)-BE R A -N-BE R AE(10.7 mmol AT 120 ml WA, & e
A 2.90 g # T BE44(30.2 mmol). 0.12 gu(;ﬂz%itﬁﬁm)éa(oxo.zl mmol)
A2 0.16 ml 50 wt% 89 =4 T A B 69 F K& (032 mmol), FH4& LAY
WA 2 NBF. S IE BRI P A N R K VA TR IZREL, FA A AL
AT, vh 901 895 FAE R B Tkt Ae v Sk b o s 70 AT AL o i) &b
W, AR Ak BB ATRHE, FFHATAE TR, A@mAFHF X 3-276
AT M(49 g, E 56 %), MS: [M+H] =995,

e 4: HAE B M9 4] &

Y2 E A AT GBI #1000 A BE 49 1TO (RAL4R8)) 04 3k 35
AT 7059 33BN P IAH ik A 0 AABAR T, HALA AL E K
AT A&, SrARk, 1€ & Fischer 28] & /= 64 = Stk Aok #l,
38 i3 4% R & Millipore /2 3] #i% 69 1 I8 R L IR R M4l G R4BK, %
& TTO 30 24725, B 10 54048 R AR AT R AR B il hk, %
AL KRG R AZ G, 1A FABE. AR T B IR SATAR B K
ik, REHRTTR. BE, BEAENFETREAN, HARFHT
Rt AR AT TR S 94, REFEENATELR,
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il AT Eif ik & 695 9 ITO R L, @it Ae ol i~ A4
X JF 3k (Hexanitrile hexaazatriphenylene)(F 3, # A “HAI”)A &L £
500 A 0955, M A 848 1TO 58 & Fa N-BUA MUt HHed FaAL.

[HAT]
CN
L e
N \\T/
NC. N, [ N

B F K 3-256 £ FEGILEAM(400 A)E =i inF i EH RS A%
W&, BEERMESELLETRA AlQ3 £ 300A ¢ 8E, AL
K. AR LR @ et g X7 o8 -FAE i B AH £ 200 A
B JF I, AN T AR L T A A

A R A A
l/lxl:\jj‘\ ™ ,‘_/‘!—:
“x »j';J T I\'IN)‘—!I
’l Pt «l‘\ /IJ r\ ™y
[ /[ \"l,;:_t i

T
Fl
4

FEA 12 A JBE 0 FALAL(LIF)F £ 2000 A B JE 69 484k K LA
AE3% 0 T AE B BT AR A AR
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i bR b A MR G R AR R R RF A 0.3 ~ 0.8 A/sec Z 1],
SN, EimAARE, 28104 03 A /sec F2 1.5 ~2.5 A /sec 491k F AR
oA Foss, foRARitAEd, BATERIFAE 1~ 3x107 X0,

B4 4364 244 42 100 mA/cm? $9 B B EE TEAA 4.54 V 658
%, Fe B AT K A ESD 1.89 Im/W ik, ZEHFE LR BEIRETH
BtEfe K o E, EERENEHLREZ AR REHLF X 3-256
AR RGER.

LB 5 K KB B S

7 AAE K 3-259 A LA KA A = R Z 0910 F K
3-256 AT LA MZ ), T A FEH] 4 695 A S B

B &) 4564 244 42 100 mA/em? 89 B B E T A 452 V é9%
%, B AR REEH 191 Im/W K1k, EEFE L BFHEET 6
BAEF R R, EAB EOEEL S RAER AT RE LT X
3-259 & 6910 A- AL BAE By S SRAGHE A .

) 6: T AUK S &

T AALE K 3276 AT e KA AT R EHLF X
3-276 AR AMZ IS, FA EHRS) 4 6 R GHH.

Fr #1753 69 B4 100 mA/em® # E&) wAZKE TEA 431 V HHE
Y, Fo B R HAEH 1.96 Im/W K%, ZBHE LR B /ET 4
B AL AR, EAMREGER S S RE AR AT X
3-276 AT e AR B REEA .
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Tk A

AL GGG W =T A AR I A& e A A, BAR A A HE AR
o & ROENF /R AE AR, FFES LA FTAMKREMRT, Tk
BIZBEH B E, RELLABE, FdT s HIET
PP 5% B AR F A
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