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IR T. WA E 8 Fa AR 4 697 HUE BT,
T SRt ih iR AR .

B ZABARENIAMFE R | Foysgt, BRms, HAEE
B R R e SR 45 A 09 S M) AT SR IRLE A, IR A K 1
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W94t LA 3E T B R T ALK K B P AR R 69 HUATE B 6945 A,
F S %3% fm b ik

AR TR, TR 1 49106 64 5 1B A% 2k My o A 73R
o AF B, T ETT,

)
‘ T N . ii:':z\‘
L
e
! 1 ;%—'/r > A
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X1 b A @ AFe-F & B A X WA A4
AL gEMy, HAEASRAR R R A X WL A S BEaX A A, m il
WAHFE B YA —ANRRTETEZAFAZIY, P f-Fdm B F Lk
Ve AT P

oMoy K E S P IRA B X £, BIKMmE, MiLsd
LR LA e TR K. Ao LPTIE, B ALFE R 1 69 o 404
S LEAMY A B AR LE MR TR, T VA AL S EE M AT KAG AR B,

Yo EATE, EARZRIAT, ¥ B AFBARIL T BA KA Ae A B A9 44
SLEMEY) RISRIBAZ B Ao Z1~Z2 45 5, vA)&BA % AP 489 169105
Ay, B, BB TN B K44 A6 A R e AL 4 M B 45 ) A
Wi, A2 AR AR TN 69 B8 TR A9 A S SE AR T R
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HEeT ., mE, ERKLZLAP, TRt AL AAZ SLEH
& R1~R13 4% & o Z1~72 4% F R I= #4054 ) HOMO #= LUMO 4K,

7o, 4§ B AP IR T AL S LM AN T B ik BT BRI 4G B AT 4
IEEGE A, Blde, KRR R B A AUE S B A 0 B i A A
By SGENERRE . B RAE R R EA e T AR R AT A
G IAR IR I NS LM, VAR B RE RS I ST AL R A S K T
FARmE, EARTE XG5S M L4657 AR 4E M), Pl 3t
AAEHTHIREM T )2 RIENFo/E RAFM AR, A
ZAF, RBEFEA THIEABH T HLFEN | AT P
B IR R R B A 1E B e RGeS, BT A B &L IKIR )b,
JE Ao 3 B AR BAF .

R, A S AP BRI AT ARG ANA S L M(A SR AL T AL S 4E
MY 04— M LA o Moz ) AE A T 4R & 5 A AU I 4 AE % P ik
o) KL ) B % FRARIR .

B, R A TR A F AR E A 1(JR 71 F0 72 4
A AL A, AT E AP A REE), TTUEARIES 1TIOMO
Ao LUMO feBOAREe T T, B —7 &, 3% &5 8 Aubbitag 5 m 45 4,
B S 5T A% BT i A B4 S ) B % AT AR

7 oh, AR SIS (spiro bonding ¥ % AP BAXILH] 5 AMLF A
BB 0 7 TR) SE AR VA LR B MR Z SR A, DARAL A AR
0 m-m AR ZAE R Sk, B d Bk OR SR -4 69 T AR

BT, B AF K 1 e BA 56933510 TR E(Te), Prok
AR B IMAE T M. e, 1L X 32 R R ELA A 6 sk B AE T
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WA 143°C, HARARE AL A 6 NPB(Tg: 96°C)ag 35 3d 1044 K ik &
& AP AAL MGG R B A AT B RAIR S M TR R A

Ik, EAME B GR ST Y, @il A TRRE SRR
Bk, TTOMERAFE X | e RIS E. Gkt X, Ak
REOE VLA AR AR R G ) GAEs R R IR R R RE
YR EP Rk PRI R A ERIR K

Blde, AF X 1 4910E 3t 4] & B4 691242 PAE A 6940 = K,
TR LI NMP A7) LA AR R 6 g b, SRl it AE A i eh oy
RARST BT RGE I, B SRR SR T R TS S,

d 42 8% 344 55 M (lithiated aryl)45 BR AR 49 KR 6] & 64 4% B5 12 BR A,
7l 69 B AL TF Am A JE AKAUR 2 B G AR o5 A SRR S5, B ] AR R
FN o B AT SRR G A 0. AR R TR B e 64 T vk A R AR
AT 4oty HARAURAGIEAA R T AR ZALF K | 6940546
AR MR RIS, ZR S IR AE T @6 F & FAE0] P 1F 4 H i
S

B RE NG AR E P, ST AR 2 ] b ST B IR
REH I ANBMLFE X 1 a9t e g R F K 1 e91eddh. AaTH agie s
W EAAE K 1 W AT, BT AR Tl i 50k g
i AR IR PR G B AT JE B34 0 ) &1 A2 P T A A AU AL R

£ B £ F15 2003-0044518 AoBH 5 )5 1146574 A2 F 2T T 1R
F A E 6 Ty ik, PTiR o5 ik QL3615 & ALE L B A A2 F @) 4 AL
A ST BT G, A8 i R SR T AR AU A5 R A 69
SR8 4%,
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AR SRR R, e R A R B AR B S RT BRI M B R e B
J. aRAE B IR T R AR E A SR MUK R B, ST AR
TR BOER G LA IR ER S B ENA L ABHARLA § E4EH
QA BUE T B . IZIRAEALHE T AR T AR B 69464

AL, HE MR TT BT A8 H ST VAR Tt 3 R B JK

LR UK BAF T AL A Edo it At 8 i € dm o7 ik R 4] &

B AT AR E Y — EQERLNGILEY, IFhs
X 1 R R,

ARAE A K] 69 HUA S BT 6 AR T vA BT R 25, K
RAFMH A AN XS NHMAESEM S i, Hlde, KA
A HLE RBHFTTALIET RENE . TRAERE. KUk, T4
fy Ao, FIEN BAE AT HAMAE. KRdn, FHE S BAF 6 254 Ik
T, LA @4 F 0 AR 69 MLAA &

M B, e, KK 69 A AR A B T VAR i AR E AR KR TR
AL A B A AR RS SR, T A B
RS R R TR GR K R e B R A R AR R (PVD), 25 ik AR ik

o & 4 %) & 52 3640 Fo 52 ) T 55 bR AL L X 1 6410
B M 6 T VA B AL A A B ALA R B B & A, ThE T
0 6 ) & 5 A A e AR BIA TR KL, 0 TR AR AT R 6 PR
FH#F X

ARAE B VA B0 A AR BAAE S M T A K BA 64 PR 69 TF o) 09 41 4 5 56
15) Fa 0 ST VA SEAFIT B X | BT OH AL 64 8] ik v &
A R iZ A4 69 FUR B 0 ) -0 BT IR R,
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HHEEFEX 1 ATHNRESY, TR E TELFX a X b
F T 8IS AR A R AT A,

ML X al [t X b]
B EHG) 1 hF K a KT R &

) 4% 10 g =F (59 mmol)F= 8.04 ml i F L ¥ ££(88.6 mmol) %
FaF 100 ml WEkHE, G 12.4 ml = TH(88.6 mmol). &
RASTF EATHAF 5 AT, R FEABIR F B A, H5 5 R A AR
BevA B Tl /v Sk et ) 151 #ATARE B, A E T IRUASIT 12 ¢
A5 90 %),

2) B DRI AL S 4(12.0 g, 56.3 mmol)iaT 100 ml 464469 T
FME-78°C, H& L PR EFMANETRAL(TIERT 25M
22.5ml, 56.3 mmol). fEARRE)RE THAH 30 o%F, FF& L i 2-5
9-F B A41(12.1 g, 56.3 mmol). FEABE ST HE3F 40 5415, W
B BB RN 3 . ERARKIER Y AT R, H
B LB AT IR, AL R TR ARBR AR KA AU B &, ARG A
AR TN R, $IAF6 AR T e Y, B —XK, L),
H AT, iz AT 100ml LR, @ P Ae 10 3E R
BR, SPENA 4 b EE. BAFRe ERLIE, A LB e, R TR
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& 20g Be(F & 97%). MS: [M+H]"=366.
F B EEH) 2: HALF A bR TR &

e X a 49105-4(8.23 g, 22.5 mmol). #3K(9.18 g, 45 mmol). &%
B2 47(6.22 g, 45 mmol). #8404R(214 mg, 1.13 mmol)F= =% X (250 ml) /&
AR T ik, AWERERE, B0 TR UBRRER, F LKRRK
A KR E, REHRAPER ERETIRE. S0 S m Ol
)i AR R AL AT BT M, A RE TR, AT A T
AR BALE K b 691 4(5.2 g, & 47 %). M: [M+H]| =493,

St 1 A X 3-2 Row ey dh i b &

P 4.37 g 4948 F X b 491L5-4(8.88 mmol)F= 2.34 o #9 N- JRIL-1-A
(107 mmol)iaF 120 ml WK, @i 290 g # T Bi44(30.2
mmol). 0.12 g X (ZIF A A E7)42(0) (0.21 mmol)#F= 0.16 ml 50 wt% =
AT A M W R (0.32 mmol) , & RAS T H#HATER 2 0, &R
RIS P A N GEAE AK VA TR, T E IR AR, A& B kg Aa vy A
RAA L 9 1 $ERAATAES G, A LB AT, Ut AT

A7 TRAR G X 3-2 9165 (5.2 g, % 868 %). MS:
[M+1]"= 675.

M) 20 ALF K 3-8 AT &

1)Wuﬂ%%#i}Bi%%%é%%%£%ﬂﬁﬁﬁﬁi%m
S 1-BIRE(7.4 g, 51.48 mmol)Ae 432 BEK (12 ¢, 51.48 mmol)yzi T
200 ml ¥ 3R P, &) 5 of Ao A W= 2 A ER)42(0) (Pd(dba)ss 0.89 ¢,
1.54 mmol). 50 wt% =4 T & B(0.60 ml, 1.54 mmol)FoH T B2 44(9.90 o,

103.0 mmol), & RAST HATER 2 IS, & RIS P AR
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IKATRRIZERRL, FATHHEFIR, vAETIKS W ko) iaA(E
Y/ THE= 15/ 47458, 128 & B a4 bt 3k, F /A= Tl
W& FIHEIE6.3 g, FE 42%). MS: [M+H]'=295,

2) ¥ 437 g 1LF KX b #9154 (8.88mmol)A» 3.16 g A LI K e
(10.7 mmol)izF 120ml ¥ 3K, &3 F I 2.90 g & T EE44(30.2 mmol).
0.12 g R(ZIF K A E)42(0) (0.21 mmol)F» 0.16 ml 50 wi% =4 T A

I W R #2(0.32 mmol), FHAERAST B 2 B, 8 R AL AP Ao

NIRRT RIZE R, F3TH PUEZFEIR, 1 F F s 5 v S ek v ¢
b 9:1 B9 IE R HATAE S B, R BB ATRRE, FEAT AR T
Hl &L F KX 3-8 4918 4(4.5 g, & 67.5%). MS: [M+H]|'= 751,

L) 30 UKL B B

Y E @R F A 1000A VAR RGEIL ) TTO(BALARAE)) 6 3
RARET 7059 IE )N I F B FEA SRR F) 0 AR, A AR Bk
ik, HtARk, 120 —FFd Fischer 4~ 8) #)31% 89 /= sb A A 57, ik
MKl i3 4E A dg Millipore /2 3) #4918 S ek mHl &, 45 110
Pk 30 AT S, 10 - AY AR ERABKIEAT IR AR B ik, 18R Sk
ARG, AR F R, RERf T BN TR B ok, REHAT
T, BEFEAANFEFHRMN, M, B0 AF S FIRE T
S AT, REWRHEANAZTRLE.

AL A A B T @k KR T 89 B S R = K (Hexanitrile
hexaazatriphenylene)( T SCARYE “HAT” A S00A 645 B A5 i An g il
it B IR &9 1TO ®AR £, AT R L3 1TO Fd E A N AAT
AL PR,
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[HAT]

NC T N TN
N e

“CN
CN

i H EEF X 322 69404 (400A) A =i A2 i T R, 5 A i A
RIG S RAES & B Alg3 vA 300A #9535 A =R A K K JE,

T iR X T4 B AL 2008 842 IR T & KA Em R
A A

o F 4 A A

FBA 12A JBJE 69 BACAZ(LIF) A=A 2000A J3/Z &4 4atcoron T
W, FAE S E B R A A AR

B PR S, HIAFEGIRARER AL 0.3~0.8A/sec. T H L
AR A48 4 F1vA 0.3A/sec F= 1.5~2.5A/sec 918 E AR T TAM o . s7 42
AR, BATKRIFAE 1~3x107,
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H &0 B 100mA/em® 89 EF BIASE E TEA 453V #h93,
F A A RFEEH 1.9 Im/W #5%8E. Bk B4 FiRIRShd, /& T a4
VA B R EvRFH AT RIENBEFo R REZ A R eG4 F X, 3-2 894t
W rL B AE 2 R AR A .

EAeAR) 4 A WK B &

IR T AF X 3-8 69104 AE F 440 3 892 AR B3 X
322 etz s, FH LA 14 8BRS B,

PR 4] &6 B4 £ 100mA/cm? 891 E6) & 7% E T LA 433V 890,
3, JFEA L EERH 1.93 Im/W &5 K18, P B4 FiE IRz d, & F
BN o B B H AR ROENEF K X EZ ARG F X, 3-8
G-t AL B AE Sy = G A4E

Tk AH

A K B AoT vA AR AR B AR, R R ALK S Bt
g T RGENAR/RAE S AR, SRR BV ALK R SRR, T VAR
RIS d R, 48 5 H AR F B iz oW e AL T @i 5
1% R A6y A,
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