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FTvA'E 69 AFE T AR, Bldo, AL X 3-1 PFFALE e S BB ALEE TR
EﬁlﬂC,ﬁ&ﬁ&%ﬁﬁ%&ﬂ%m&%ﬁ%%%iﬁ&(mz
96C) 5. MALEHNRGELRFRERHETHATERZ.

L, A &R PE SR, FX 1 AT TAW TR T
T MAL ) B BN A A R R B R A A &, Bk X, SRR
Bk e LB MR A TR ) LAk iRk . Rk . PR EATER A, T
R PRk . ek kR AR iRk,

Blo, ALF A | PTG AaxT T A2 5 & 35 FFaT A8 8 84 4o — W K,
T A O H NMP MR F) A R AR AL, FF HLd A ) ok et ook
RAT TS AR I, R BRI B R T LR TS Bt

e BARMCH G AT, Fr424ead 35 K (lithiated aryl) Fo 7 £ R 4] &
QYA EE A, A RS M ER (hexagonal cyclic) 424, BlBTIRZEK, o
bR P AR AR B LA RN M e (St LRI B LS e R
APFAARRGE g td), BB ZALFE N | T LSS, RARIL
RA R AW IR FGFM . F S TFRE MG 5 & K560 P iEik,

FERLZ N F K BT, I E R =T B IR E ) 5]
NALFE X | B AL B s e A T AR TR X 1 TR AL
Gdh. ATE IS EAAE R | PRIt R dp IR, LA
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A B, FVR IRIRBETT AR FHAREE, REEBL, Md
5 S AT Bt E

% [E % 4] No.2003-00445 18 #=BL i £ H] No.1146574 A2 2~ FF T 7 %,

HOMB RS Tk, GFH ks EFEHMLAEHIE, KT
TR SN NH A AR IR B R R AGEIL, AR B LR

Fo9RE,

FIR AR A, do R AR S B M SE ST B IR A T A3 A
T S M R N AN W U o e N R I R I 8 VR o L A
AR B A0 ) 5T A R B A BRA R IR B R S BA

SE MY B UK B AT R T 848, X e ARAEHLIZ ST A B TR A
@ e4 .

TR KA, B M S H T AR R IR AL E ST VA Tl A AR E A
M i R

PR o A AR L Cdo F R 4595 ) & A K B 69 LR K5 %
S A O LA R B ALK LB £ — B O 3E R KP4, B
g R b5,

HRAE AP 69 LR S B3 6970 WA E ST vA S 3 R vE M), S
SRR ER RS HMALEE B RN, Blde, KA AR K
BTG GE: BRIENE. ERAEME. ERE. B THEHENE
0T ENEEAAIMAE, RAFIAL B TR T, {2
AT VA LIRSV B AR

L, AR B9 AU B AT A i ) e ROk R AR EIR B
— WML, A AUHA E e B M S, HebAR K, B A ) e ik
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ik R H B F R &K K ik (e-beam evaporation method) 4 44 32 7k 4, 2 42
(PVD) &, {2R P 77 ik R T ik,

e}

Bl Ao F X 1 T ARS8 7 ik Aol A i AR & HUR K
PRI T i ) & k) Fo K40 P8R, R, Tk & FLH40)F 5
3600 B T A BLEE AR R ARAE A 3t AR BR 64 TR 4

%

et

FAK 525

35 BT ASBIBLBAMR & A4S S AR A 2 AL 9 69 TR 41 0 1) & 5%
e Kb, TARFNFR 1 TRH AW o F &7 & A A
% AT IR B 6 B B0 BT RE,

AT HENFX | T, TobFEX a X b s T
VA R AR AL 46 A1 H

H

[fe X al [4c% X b]
Bl FAHB) 1 AT X a Fr A4S M489 4] &

DHE 10g =K (59 mmol ) #= 8.04 ml & ¥ AL F 2K & ( 88.6 mmol )
A 100 ml WAL TS, @ HE P 124 ml (88.6 mmol) =T
B, FERAAANTIAF 5 DET, SREM ARMBKEBHHE, HFERE
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AAEVA LTI/ ARyt A 151 #ATE S B LA, 5 A% T1,
Pkl & 12 g BB (55 90% ),

2) K )P HFe etk s (12.0 g, 56.3 mol ) A/ 100 ml 4h4k
49 THF ., 574 #HE-78C, QAL FERFMET L (25M THE
#&, 22.5ml, 56.3 mmol). ZERARE TFIFE 30 047, HEHFHEInA
2 7 Z A9 H BN (14.0 g, 56.3 mmol ). & FIALR A FHbdE 40 4
e, FHERAETE, AN 3 . ERALEKERT T AR
FL, FRR CEEFI, K R KBRBREMNA HAA B R K, REMNTF
AR AUEF]. OB SRAEIFG RN, Bii 1 R, iTE, FAR
Tk, £ 100 ml ZER Y ot B A, @ H P A 10 EIRALEA,
AT 4 aT eV, IR AT AF A EAR, B LBR kA, A S TORGIIF 21.8¢
e (73 96.8%). MS:[M+H]+=401.

Sl & E e 2. A X b T AT4S A6 4] &

ERAAAT, HexEX 1=t (9.00 g 22.5 mmol ). 1-
HARA (114 ¢,45.0 mmol ). BXEAT (6.22 g, 45.0 mmol ). #1L4R (214
mg, 1.13 mmol ) #= =¥ 3K (250 mol) At g, AHEFTEE. AT
W LB R T, R TRABREIR R K, FFEBE TR EER . o
2] 69 = il AR TIAE A B F] 6 AR AE AR B4, ERET
FURIZEA . AT R Z T RAHIEIFE X b ATt ddh (5.0g, =%
42% ). MS: [M+H]=527.

LA 1 AFE K 3-1 P a4y 4] &

D&y i (4- (N-ZFRA-N-FORROE ) SR 13108 ) A4 &1k
F X 3-1 Frmteadh: 45 13.5 g 4-32 FOL-N-F L -N-F . (41.6 mmol )
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F23.98 ml FH(43.7 mmol /AT 120 ml F XK+, & tAmA 10.00 g 4
T B34 (104.1 mmol ). 0.48 g M ( =L F K F&E) 42(0) (0.83 mmol)
F20.58 ml SOwt% =48 T &M ¥ K5 (1.25 mmol ), HAERLAAT
AR 2 BT B RL B AR AN GEIE KA T AR B, FAEIRAAE, A
A E K W@ Erkrme b A 10:1 A utATAE B L, B G Bkt
T, FHATAZ FRASIFF ERmEREL (96 g FF 69%).
MS:[M+H]'=336.

2)H 4.68 g g X b AT = 144-44(8.88 mmol)A= 6.86 g 4-( N-FK & -N-
FA R ) R 1-K % (20.4 mmol ) EAT 120ml ¥R F, @A
580 g BT A24H (61.3 mmol ). 024 g = ( Z A AER ) —42(0) (0.4
mmol ) #2 0.25 ml 50wt% =4 T AW F Kz (0.61 mmol ), £ A A
SUT EA 2 BT 6) RO I i N FEAB KA R BEL , T E B AL
AV E Skt B v ek agrb 2 4] e9IR A BATAE B 5. ) G b Bk gt
i, FFEAT AT TR E R 3-1 T Riee s (52g, T F

52%). MS:[M+H]'=1127,
FHe 20 AF K 32 AT iee- ey Hl &

D& m o5 H i (4= ON-FRORN-FOL AL ) R 1-A 0 ) vAH &1L
F X 32 BT 35 15.0 g 4-38 FOL-N-FOR-N-R % (46.3 mmol)
F17.29 g 1-2(50.9 mmol )i fig T 200 ml ¥R+, @ v 1334 g i
Thz4h (138.8 mmol ). 0.53 g X ( —I-FIKAE ) 42(0) (0.93 mmol)
F2 0.56 ml S0wWt% =R T AM Y iz (1.39 mmol ), ZRAAATE
T2 B ) RUBL IR AR N AR KA TR B, EIRA AL, FIAE
L H W Arkomag b A 10:1 RFEATAES B LA, A B b BT
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H, FAFTAZFTRAMNF T A REERL (13 g, 5% 73%).
MS:[M+H]"=386.

2)¥ 4.68 g F X b AT = 4LA-4(8.88 mmol)F= 7.88 g 4-( N-3K £ -N-
FHR A ) RAE-1-FA 02 (204 mmol ) ZBF 120ml FRP, @A
5.80 g BT EE44 (61.3 mmol ). 024 g = ( —EF K AER ) —42(0) (0.41
mmol ) #2 0.25 ml 50wt% =& T B ¥ Kizz (0.61 mmol), £ RAAA
FUTF R 2 A, 6 BRI R A N R KA TR, IR AL
AR E TS W Arkrheg b A 41 A ATAE S B T, M B skt
ITHLAE, AT AT FIRASIFRER 322 Prresdh (54g, F%

50% ). MS:[M+H]'=1227,
T 3 ALFE R 3-4 P A dh o4 %) &

D& o K (4- (N-ZRR-N-FORRUR ) RR-1-B00K e ) 4 &
103 K, 3-4 Fr Ao dl: % 17.4 g 4-18 KA N-FA-N-F (537 mmol )
479.99 g 4- R LI K(59.0 mmol)iz i F 250 ml TR+, B LA 17.02
o BT A4 (177.1 mmol ). 0.68 g 3 ( =& F A & ER ) 42(0) ( 1.2 mmol )
F2.0.72 ml SOwt% =T M P K27 (1.8 mmol ), /£ RA AR T &k
20 )RR AN AR KA TR, FERAALE, AR R T
kb v Z kv ag e A 1001 89 R SATAR o B T, A b B UEATAE,
FHATA T FROUBAFEEEEL (16 ¢, FF 73%).

MS:[M+H] =412,

2)4% 4.68 g 1L K b AT = 1L4-4(8.88 mmol)F= 8.42 g 4-(N,N-— &
JRBR ) AT (204 mmol) T 120 ml FRF, @ dan

5.89 g BT BE4H (61.3 mmol ). 024 g = ( —EF L AE ) —42(0) (0.4
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mmol ) #= 0.25 ml S0wt% =4 T A F Kix%& (0.61 mmol ), £ AAA
AUFEIA 2 N, B R BL IR AN R AR T ARESL, HEBRAE,
AR E TS W Arkeh et A 4:1 R A BATAES B L5, B B bkt
TP, AT AT T BRARIFRFEX 34 FTRAH (52g, T %
45.8% ). MS:[M+H]'=1279.

LA 4. FE K 3-21 BT TALA ) 64 %) &

D& AT A (4- (N-RARAN-AA AR ) KO- 130K ) A4 &
F K 3-21 Frmibedn: ¥ 140 g 458 FAE-NFKEN-Bh (374
mmol ) #= 6.96 g 4-FILILF(41.2 mmol)ia T 200 ml F R+, & Lo
N 0.47 g 2 ( ZI&F A AHEF) 42(0) (0.82 mmol ). 0.50 ml 50wt% =&
TABEY Kisk (1.2 mmol ) #= 11.86 ¢ T EF4A (123.4 mmol ). £ 7
ARG TEIR 2 IS, 6 R R N GRAB KA T R BEL . R IRAT
M, ALRE Okt va fkrdtg b A 1000 69 FF R BAT4E 0B LA
B Lo B EATEL AR, AT A S FIROAEIF I R iE i L (75 ¢, &

A 43% ). MS:[M+H] =462.

2)HF 4.68 g 1LF X b AT 1LE-44(8.88 mmol)Fw 9.44 g 4 N-FK K- 1-
AL REIN ) FOIL-4-B K (20.4 mmol ) 5 #EF 120 ml TR, @ e
AN 5.89 g R TE544 (61.3 mmol). 024 g = (iﬂl’*ﬁf&ﬁ@ﬂ) ZA4E(0)

(0.41 mmol) #= 0.25 ml 50wt% =4 T XXM F Kizz (0.61 mmol ), &
ALARAUT R 2 /i &) B R e N AR AR T RBRL, R IR
AR, AR IR St v Aekefag b 41 8RR BATHE S B T 5. A
H i Bk AT R, SR AT A R TR0 E X 321 B LA 4( 5.5,

5% 45% ). MS:[M+H]=1379,
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L A7) 5 ﬁ#ﬂﬁﬁ%{:‘;éﬁﬁ’kd%

FEA 1000 A B & ITO ( BAAR4G ) A B IR e 3k 38 . (R
T 7059 ) B TER AR GEBKE, AR B IRIAT R,
5skAR X, A Fischer /23] #li& ¢4 & dutk 2 i), i@ id4% A Millipore
e8] il 6718 B8 2 KRB EAMBAK, FF ITO ik 30 5-4F /5, 12/
AABRKEEAT 10 404 2 R&GA B ik, AR ARMKeRET ARG, R
MEL. REAAe FELAF| AT F ik, MUBHAT TR, KRB, HEd
BEFHTHRERIT . AEFBETHRTRIZAR 5 04, e, 4
HE|A T ERRKE.

‘3

q
¢!

Je R B AR, A I ITO Ak Eandk, 44T 2|4b5 XA+

oY LG Xﬂ‘f-ﬁi(hexanitrile hexaazatriphenylene) ( F 3, v, “HAT”
FR) AIARE R A 80 A, A R L4 ITO A5 5 B A N AAT L
A0 FEAE
[HAT]
iy
o
ffl
NG oW
NCooN N
N

CH

PR IZ TENL A 0548 A b o RO A B 0 R @ 45 AT B i &, 1A
JZ L NS AL R, 3-1 P dhie AR 2 B E H 800 A VAT AR
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ROENE, BERENELH NPB AR E5E 300A AU RS R 4E
WE, FFEZRAERELR A3 ZREEE 300 A B L LE. EX
B E T o FE K=o -FiE4 BEAHEAREEE 2008 H AR EF

GRS

& F A4 B

F 12 A BJE 6 BALAE (LIF) 422000 A B & #4945k m#2F & F
&ty B TS B IR AR

B RPN AR AR A 0.3-0.8A/sec. W H, 4
Bk 0.3A/sec 7 1.5~2.5A/sec 891k L V5 RALAZ A4S A AR R A ML b 0%
iR P, AFRIFA 1-3x107,

FEE R A EE A 100mA/em’ B, FTiF3eh B4Fehd.3%h 4.76V,
F H T HFE A 1.93 Im/W. £ LEARFOIET, 17 B EITF K
B E R T R T AR 8 R e XA iy B 2 A) 64 B AL K 341

PIF A AL T2 A R A VE R

AT 60 A LR A B AF 6 ) &
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PR A5 X 3-2 B AL A AR A 3 X 3-1 T RAb e 5 RoE
NEVLIN, FH FH) 5 i & 8R4 & B,

G W AE A 100mA/em® B, FRAFEI69 B 4Ha9 9354 4.72V,
IEHAFE A 1.94 Im/W., £ LR EET, iF B4 695 7 F0 ALK H
FEARE R T IR LB e A B Z R 09 B9 F X, 3-2 P
A AL IZ N T REGVE A,

T T AR K B4 %) &

s AL 5 X 3-4 BT A0 X713 K 3-1 B RAb e 4 5 RoE
NEVIN, T FEHA) 5 PR 3R | & B,

B BB A 100 mA/em® 1, iR e B¢ 9,35 H 4.65V,
L ARE A 1.92 Im/W. £ LiEA SR T, % B 6574 0K 5t
TR A TR T AR AR G R e RAE S R Z ) b B0 FE R, 3-4 BT T
b Mk 2 AR R

L] 8 B UK I B R B

PRIMALE KX 3-21 AT AL M ARBALF X 3-1 AT qud-date A 2 R
ENBVIIN, T H E AR S BT IR & R,

EE R EE A 100mA/em® B, FTIEE e B e w35 h 4.60V,
HAENREH 1.97 Im/W. £ LERFGIRT, 14 RAFEITF K ST
Gk S R T AR b By SRR o o8 Uy B2 ) 6 B 094 S K, 3-21 BT

LE AL Iz N R VE A

Tk i F
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AR RIS M e AR AMA BT AL, A8, AR
PP o = SRR N/ B AR AR, A B A TR AL RS,
THEFEIR S e R Z R E, WE LR, JF BBz b4 e A

B, L B e,
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