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BOX{E, v) 20 ¥—-r 39 vryORi uEdNELLR, 2.2 BEER¥LOITE
CRLDERIZE s TESEL IR TETEHA S, ZDL BIERE M ZIEE LAY LA s TER LT T
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ABAELYIRTIBEIZNR, BEDS -1 FIZEBGIR~2 24 25 26
1 D5H, ADHECHERFIL & > TEE DS, OB ! N !
YBLIXADEZHAK 0V4A D2 vy AT vy EROAR 6k 1
"1 X%, TEYRZILTRVEEEGOLBH LI 2L, B
| BREDEB LA CDI, BERLEBLOMIZHANAB 7 ¢« 1
:§ rg— (320 76 B00nm HB) ¥ Aht, BEIESL BEL 3
1 DMOEGYTLBIER L » THEIEL, TOXZ ZBEH s
(FETRFSEW) ¥RV THELL, XBHAZERETFEOHE =2
RAEEGENFHYE (CRM-508) ¥AVW*x/vT—-25v7
: NHEDXYFHLTTF R 10
Ny 2.4 X BEH -
#5 AT 2~10 0 DE R ZE LARE E 2 HRRAND l
BRFEYEZTE D-3F BXGEF LA T B, I , ,
§ 2.5 BRX<Y ML RED 31 3z
I RREH 7 ABLICH0 20 DTSR LI, & i2Bie T (K x10
; ; = DEBDPTRRBAS? b A%, Bz EPS-2U B SR EEH% Fig 1 Th? relationship. between log # and 1/T for the :
- substituted phenazines
é' D : AVTIELL, 1:1,6-Dimethoxyphenazine, 2: 1, 6-Diaminophenazine 7
E' N-— o RHORERECEE LA (B2 2~104) 2o, 3: 1,6-Dinitrophenazine, 4 : 2-Methoxyphenazine ,
{ )\.:: KBr Z#H¥ICX 3 IR A<27 rAxBir S2 7042 G2 BHsHt 3
E g‘ SRXEHEBGCTIHELR, Table 1 Activation energies and resistivities of phena-
; - zines
;‘ C - 3 BRuIUER Phenazine f\:, Q-pcm Teggp. A
e,J- 3.1 HmE (V) (@-cm) 2 i
" 1-278, 1-2}b%Y, 2-78%, 1,6-D2uw, 2,7-27® ;:ggg:ﬂ )2 2 o n p
lpels 2 B, 2702 b, LEUATFARIY 2T-DA-TFAT 1, 6-0CH,® 2.2 10 20 3
: = F o LFhb 100C LT 1000 L LOBERTH S 2,7-0CH,® — >10 100 5
. Tk, TR 100C PETRBELR TR ZOR » I By 1-Cl - >101 60
FETH I LRTELD o LAL, LEUA Y, 1,6-0 e ~ 2o o
=tw, ,6-7 37 (LEY VY FL o FRBEL) IV 2-2 b 2.7-Cl _ S 101 60
Fo7 oV (REREEA) RABTETDH), hbidw? 1,6-N0, 2.0 10 20 .
hd 10~10 Viem OBEE TH - ARBIXHBR Lico 1, BE 1,6-NH,® 23 10 20 !
ERRIC B BB L BRI TR S0 5 BRE L 2 HERE ” ggggg’i' - o n
BERTIC—R L2, REH A ONHE log s & ENBEOH w0 21 101~ 10 100
P74 l/T c DMz, RIIKFRTERBEEN DD bt TicdH a) Sendwich-type cell was used.
3, BIFFREEELOLTHITIEER (1) 23R L b) S Aftergut, G.P.Brown, “Organic Semiconductors™.
7o ed by J. J Brophy, J. W. Buttrey, Maruzen (1962
p=p,exp(Je/2kT) (1) P79
o, de 2ESEBBD=FLF—F v » 7, kil Boltzmann Table 2 Absorption maxima of films of phenazines
BH, P BEBETH B, (1) A¥AVTHEHLE Je il —% Phenazine Amex (nm) D‘fﬁ’;')‘“” .
BECHTDPEL¥BEILT LI, H190brbL5K, B TocH, o a0 a3 p -
B7 2T VED Je HILRFERSEBERTEYR VWK S 2-0CH, 429 404 14
! a1 1,6-0OCH, 468% 438 369 28
. AN X 5ic, SCOTRUEYTETFA~, + LORER z'g‘glc“' e »
o= AAE—EHKE DL 2 MHKE CBEARBS 5 7.0 s 3 z
’;E M TP VRROVWTIOBEY ST IR ERANOES 1,6-C{CHy), 367 351 —
h BOBRARZ PALXIELL WFhRORHIZOWTH RIS 2,7-C(CHy)s 396* 378 6
: DEHEL, BEEECERYOHERYR LI, TADL, ig:g’ ;gz g’;‘j sss 13
RREEELRETH L HBETrHICREAREMNOEAR + Shoulder.
§ REEYELT=FAF - (E) b de bhffLI, B2 a) The difference of the dm,, between the film and t&
; HROZNUBMAMEYRT, AREONFHLI RO I L 5T benzene solution.
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Table 3 Visible absorption and fluorescence dziz of phenazines in benzene

Amax (nm) (log €)

2By OEMNES SIS (410~5050m, 3 03~2 d6eV)

o, dEfB2HE0EHLED 572 (0.3eV),
ogu,#mﬂ%%f«otw,%mﬁeﬁﬁ&OXﬁlﬁt
B, BEHLL =0 -2 ¥ T TOXTRATEL BHE
LOREHI TR o, TR, BEREBTOSTFMAEERIC
SWTDEEXB LD, EBEBEORRAXRZ VAL L KDEDD
BEDEZROAR2 b HE LT, RIIZRVEVEB D
doey, F2IZEABL XV EVEBERD Anax DEYITR T, HEE
O Ay 2ESERLIC 7 FLTRY, SFHEEEEOFEY
TETEE, Amax DEL e LOMITIZ LA BRI -

3.

32 REBALE
EB. EEFBELT 190 47 AD0RERELE T COXBEMRIE
(BE:200V/em) #FEEL, RLILITOEYT LI, FXKD
XBRME (1) LXBEE (1) OBz (2) X0BE1IRLA,
nOfE!2 05~1.0 TH 70

i, oc It (2)

rriﬂu-ﬁr BE7 .+ VvEOTBERRARI L A D

EXFER2 IR ULOT, —ﬁ@%ﬁg"ﬁwbﬁﬁﬁﬁokw
mo%%ﬁ*@fJ&hﬂfé LNTEL. F4NHOEDL
Cﬂ‘?jd‘o;

2) 1800 # 7 AO¥SHE LRI AR EFOK 2 212, =0
AL L, 1,6-22-21-=2,7-BBEBOBT 2N, 1,
BB foBEREZE O HIZ BT 10~10° f§ k&
Lo UL, L6-Z“ESSGOFEFE BEBEYETFRERD
OCH, + EBFR3ED NO; :TiREP bl

b) EEXEH OH #= NH; OB &2, 1,6-“EBETLXRE
H2EBInis\

€) 2-f2iz OH ) 5 L BURBH» BT IR D,

S5, BAIRLAERLM T

d) 1-2pe 7.3+ /ORXEFRIXEEI AMLTLESD
KBine T @ic — @I58 S0 e

¢) ZEOBAETCEBATTET L. BREZOHESN
BizBiF ¢, TRTORB OV TR EFREREBLTOME
LOBYTrEEYT T

Phenazine Fluorescence®
1-OCH, 346 (3.08) 362 (4.03) 405* (3. 56) +
2-0CH, 356 (4.08) 388 (4.02) 405* (3. 90) -
1,6-0OCH;, 348 (3.55) 365 (3.71) 422 (3.63) 440*(3.57, -t
2,7-OCH, 347 (3.92) 403 (4.01) 425 (4.05) -
1-Cl 350* (3. 96) 365 (4.13) 400*(3.54) -
2-C1 367 (4.18) 371 (4.19) 390*(3.73) -
1,6-Ci 352*(3.87) 367 (4.12) 388*(3.79) 410*(3.64) +4
2,7-Cl 364 (4.10) 378 (4.12) 395*(3.90) -
1,6-C(CHy), 346 (3.95) 363 (4.21) 390*(3.55) —
2,7-C(CH,), 365 (4 20) 390*(3. 82) -
1,6-N0, 369 (4 15) 390*(3 80) -
1,6-NH, 358 (3 21) 376 (3.17) 505 (3 58) —
H 350*(4 02) 367 (4.17) -

*  Shoulder

a) + :Detected, — : Undetected

b) N. Mataga, K Ezumi, Bull Chem Soc. Jap, 40, 1350(1967).

Table 4 Photocurrents and n values of the substituted

phenazines
Pnenazine Pk:.‘;g?:?" n
1-OCH,4 — -
2-0CH;, 0. 05% —
1,6-0OCH;, 2 0.8~0.9
2,7-0OCH, - -
1-Ci 0 3 —
2-Ct _ —_
1,6-Ci 9 0.8
2 7-Cl —_ —
1-NH; — —
1.6-NH; — —
1-OH — —
2-0OH 005 06
1.6-OH — —
1,6-C(CHg)s 1 0.9
2,7-C(CHy)s - -
1,6-NO, 06 06
Anthracene 0 4¢ 1 0°
a) Surface-type cell was used (sample thickness : 2~10
u)

b) The photocurrent was too small to obiain the n vajue

¢} The lincar relationship between log 1, and log / was
not founc

d) The measurement of this value was carrnied out un-
der the similar conditions to the cases of phenazines.
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FT X5, BEEIRIAIEIOREZ ZNIREEREOKRE
ZIIRTELTE R LY, ZOKE F+ )Y -OFEBOURMESE
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Fig. 2 Photocurrent and absorption spectra of film of
1,6-dimethoxyphenazine

1 : Photocurrent (1300 V/em), 2: Absorption

BFRIZZ-THEDERE SNV, 2 7-LFBEIZI BN
T LE-EABREDHETNNIEEEMNII BRI A ETF T2,
Lyl, TORQEAEED loge 2 SRERBEDHE I K
Zl, IDIHIT, BB 77 VEDOBRRAN? FALERE
DBHRIZE ,TELT2, LA T, FOBTHEL T
TWwWaEELLAS, FniZbhrHoT, 1L,6-“HEBRMEOXE
FUHERESBSEI MG KBV LWL IEE:, BRXoul
B BE, Thbb 7 VROSERETFOLIBTREIA
BRI OZREEN 7+ VROTFEHIZEEL, Th2XE
FICEETE 252 Bbnbdoe
£33 FSORENLHIB LS, 1,6-EBHEMEK (OCH, X
F::2 C(CHg)s ) ORI AREZER LS v& v/ T &
BEAZHEUH L T-TESUDBRECIRELENBEDLNS,
Zhi2, LEZERBOBEILEREFO S+ AEHBERE
CE-THTBENTLE2LTHY, BRELERFETFLIHEE
fEBA LTWBIEwT#HTd, 281, L6-“HBEDSILT
b, BEEED NH; 352 OH OB HITILEBERI B E R
D7 -+ VROZEEFTEINODEBRELOKERLRFY ¢
it (2T IR TIORERBRIIZOVRBHHEET RGN
%i%o
6) IR A<z2rarctde, -NH, Z0OH4& < 12 3400cm™?
HETITOBLRIRA, -OH E0B4 ©i2 3350cm™!
CBIVRRITHOND

Table 5 Absorpiion maxima of dimethoxy phenazineg
and di-f-buiylpbenazines in acetic acid

Amax (nm) (loge)

Phenazine
1,6-0CH, 335%(3 64) 369 (373) 438 (3 33
2.7-OCH, 348%(3 88) 359 (3 92) 430 (4 opy
) 345 (3.95)  354%4.03) 361 (4 19
1,6-C(CHy), { 375%(3.78)  390%(3.60) “19)
2,7-C(CHy),  360°(4 10) 375 (4.20)
* Shoulder.
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3.4 HARHLORE
WAHAWADIRT - F o VvELYITRT AR VE VRIS L.
A REDOHERTEAL, AR T ISR, 1,6-—FiEEns
Lildr AT IO L ni DS, KEZEED
NS TS R4 45 F 17 QU Y8 - RF TH b 7 P A

3.5 ¥+ P—OHBLONG
TERBZTTHITINRPLEEEL 7V 32v@" 0
BEEIEDBETE), Meier bOEZHY ML FITTHET
=FOVvEIBBEOERPMEAICHMRELL nWHEZEY T
LtEZLND,

§ B ]
7= vEDOREIDGE RIS *JL-‘:'—'—.iﬁ{!i“lC@ﬁ"“'“’ 2
BiZL->TEbhoil 2, KEHEABURICKE(EEZN,
&S L6 LIRS aDE AT b X T REBEEES E T
BDo TDFERE LTILENSHDENELZKEVWEELD
Do F+ VY- OHRIBEROERCHIZITHENL ’19—_'37‘_:
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7) W.G Schneider, T. C. Waddington, J. Chem. Pnys.
25, 358(1936).

8) H. Meier, Z uiss. Phot, 53, 1(1958).

Substituent Effects on the Electrical Conductivities of the Phenazine Derivatives'

Akira SuciMoto, Shizuo FuruyaMa,
Hiroo Inoue and Eiji Imoto

Department of Applied Chemistry, College of Engineering,
University of Osaka Prefeciure ; Sakai-shi 591 Jazan

The dark and/or photoconductivities of 16 substituted phenazines having methoxy, hydroxy,

chloro. nitro. amino or ¢-butyl group at 1-, 2-,

1,6~ or 2, 7-positions of the phenazine ring

have been investigated by using the “surface-type” and/or “sandwich-type” cells. As shown
in Table 1, the resisuviues at 20°C (p5) were higher than 10" ohm-cm. The energy gaps (4¢)
of the dark conductivities in the range from 2.0 to 2.3eV were independent of the kinds and
the positions of the substituents, although the longest wavelength band in the visible absorption

spectra of the evaporated fAlms changed with them.

The photocurrent became larger by

introducing the substituents at 1,6-positions of the phenazine ring; the photocurrents of the
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Zing, 1,6-disubstituted phenazines were 10~10° times larger than those of the other substituted
phenazines, as shown in Table 4. When the substituent at 1,6-positions was hydroxy or
amino group, however, the photocurrents were not detected. The photocurrents of all phtne-
sines decreased in oxygen, elthough that of anthracene increased. No correlation between the

=
3 photoconductivity and fluorescence was observed. Furthermore, the spectral properties of the
ta 1, 6-disubstituted phenazines were compared with those of the 2,7-disubstituted phenazines ;

r . . .
Ly, it was deduced that the #-buty] groups at 1,6-positions adjacent to the lone-pair electrons of
the nitrogen atoms of the phenazine ring interfered with the protonation of the lone-pair

electrons with acetic acid.
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