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Studies of the Derivatives of Anthraquinone (the 2nd report)

The Visible Absorption Spectra of 2-Acylaminoanthraquinones.

Tsuyoshi OxamoToO

Abstract

Several benzoyl derivatives of 2 -aminoanthraquinone were synthesised, but they failed to use to dyes.

Their absorption spectra in the visible region were measured. The plots of the wave numbers of their

absorption maxima vis Hammett sigma values (d) give a best fitted straight line among others.

vy=0.9240+27.16 (R=0.984)

The Yukawa-Tsuno equation for the wave numbers of their absorption maxima is

»=0.912 (6°+0.285 Ad+)+27.16 (R=0.983)

This result is explained on the basis of the electronic theory.
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1 H 1.1g 74 208—9 Xz7:#Mm #HidH
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3 3/-Cl 1.9 100 249—51 & R
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No. @EHaE:  Amaxnm. ymaxkK ¢
1 H 366.5 27.29 5231
2 3/-NOq2 359. 27.86 —
3 37-Cl 364. 27.47 5186
4 3/-Br 364.5 27.43 4842
5 3/-0OCH3s 368. 27,17 5543
6 3/-CHa 369. 27.10 5339
7 3/-NH: — — —
8 47-NO; 358. 27.93 —
9 4’-Cl 366.5 27.29 5383
10 4’-Br 364.5 27.43 5174
11 4/-OCHs 361. 26.95 5754
12 4’-CHs 370. 27.03 5053
13 4/-NHg 377, 26.53 —

3. RMELTOBANR — —OLAToVTH
Iz SRR LTS, AR E b IR S R
bHBHTEDLTREINS XS CBHAPYVER THER
X BERle LTS TH S T EHPHLIZDT

Res. Rep. of Ube Tech. Coll., No.27 March, 1981



TrUr ¥ UHREROBIR GE2H) 37

oL >N TRRE I L T2,

4. BARECHREFIBIREDR MoARBINIEEK
oW T Hammett BIDORSIBR 2 TAE, 1-7
VIWTI?FTUIx TR LU Brown-
Okamoto @ ¢+2 {945 Xk b (R=0.954), Fig.
2153 & 51 Hammett o 03 & i &b Bk
BABIRASRAL L7z, (R=0.984)

Ymaz=0,9240 +27.16

28.0

27.0

V kK

Fig. 2 Correlation between y kk and ¢ value
(R=0.984)

SowrB - WEAY 2HHT S L

ymaz=0.912 (6°+0.285A07) +27.16
(R=0.983)

tisotz. (Fig. 3 )

28.0

27.0

V kK

26.0f

i 1 I .
—1.0 —0.5 0 0.5 1.0

o °+0.2851 0*
Fig. 3 Application of Yukawa-Tsuno equation

to the maximum wave numbers of
2 —acylaminoanthraquinones (R=0.983)

SR T G SR g 4

11X, # 3=

1. BABREHICEREIBEREDR

Mo 1-Zov7 3770 3% 7 gk WA
RN A~ b OVORRK B 8 v & Hammett D
Brown-Okamoto @ ¢+ & OIC & b X FHEESEER DR
Dzt RWICL, 1-737272 ) 5% 720 TR
MUTWAT 3 7&E_VNTH A X7 VB VA =0V
HOMDKEREEB JAVEIN T REE &N, &
Ha o ) 4 VEEDIIESRE DR S RS T EHAL T
39 %1z, B7 2 FEIRBSVWTEY 3 FHieNU ¥y
BRRFETETNTH—FEE2R > T05 L& 2ERE
FTHFL1-Fowv73s 270 vx 7 HiZ7z o0 5%
2 VN & B L AV ANRIE E T EE 2 o
LEIOLNMO DB ERAFTS. LL2-T /7
YhIXUTRT 3 2FEEF 7 UEIA VR = VDI
NTEIDFRKEBERIERIN TN, §E-T
2-BEENISANT I )TN TIF I TR TS
X 7 O & BRSO A VEETRBSEFRET 2 HUDIT
UThizhhinTsh, Fig. 404+ (D D
LHEVPNI L BREOHBIENT X 2 VBET
< i 9" Hammett © ¢ & Oic & b X WIEBIEAR
WL U D EEZEALLNS,

%%;

ey

Fig. 4 Canonical structures of resonancehybrids
of 2 - (4 ’-substitutedbenzoylamino) -

anthraquinone

LD EBRDEADT I /)7 v IX )0, T
FI?TUE TR NUY UEROMARB D S
LEETE 3,

2-7 277 bI3F DB T -NU T 4T 3
JTUNIR LY §E N EEE) TaHBb. B

5 I F156 45 3 A



38 S

B

T4 73I2BX0TINTI TN Ix ) UEOMK

R IBEER (N2 RO

BB % BATIE o 3%
1-73 7 21.60kK

_ 2.10kK
1-2JAwv7 27 23.70
2-7 37 24.33

2.96kK

2-VVANT I, 21.29

b, 2-F I /27U I5F 7 BT AHENROES
(HE dI) oF5»ofE (1D OF52ZELINI
FHE) I/ ETERRLUTWAS, T, N4
LT X AHHO M 2-7 3770 5% 70 OFD
KEL, 2-FyNF 3270 Tx 0 TiRAEE (ID

1

DEEB -7 7
E2RLUTWVA,

I

]

)P Ix U XDk XL

RN IROC B - #8008 U ToAEE, HLRR)
BD®EI30.285 T1-ZY N7 372703 %700
0.464 X Hh /s H /&L, LRDERRZLEHEL TV,

—77, Hammett fll, B/l - #ERTBT 3 KIEEH
0 0.924, 0.912 E7ZHREWV, 73272 FTx
/7 URERZEOBIN TERIFF LOHILEETH» S
X 7 vEIBVR 2 VEANOBEBTBEREL AL 2E A
2L, 77 2 EROBRRFETOHRMLEETHETE
B4 f#E (D oF50 k&EwW2-7ouv7 37
T Ix U TRANY V4 VEOBEBIEGFICKE
YEAR &N, RMEEILTAEEZ2 DN, FIGER 0 K
X153 EBEINSG. Bl HMO Ty 77w
b TR 7 DERE = FOVE — B DRI v 1Tk
BldaL LT av=a+1.58 LU, Be-v 21-7 37
TobIX725095 2-7 0T b I5F U
0.70& UTKDILHERE 2R SITRTY, SELTOEER
SEMERITE LTV B,

K5 BM HMO BBt k37 3 VBIU 7o VT I 7270 F 5%
OB = AT — & BT
B Enonmo Erumo 4E qn do do
1 -NHz—  0.7193 —0.0199 0.7392 1.8502 1.5305 1.5588
1-BzNH— 0.7520 —0.0122 0.7642 1.6856 1.5276 1.5479
2-NHz—  0.8188 —0.0115 0.8303 1.9230 1.5358 1.5207
2-BzNH— 0.8387 —0.0069 0.8456 1.7330 1.5314 1.5207

1v. ©

{EL NHo—7 3z 2%, Bz2NH— X v 473 /8
Enowmo 5 I E€F L%EN, Fruwmo; H{EZu#EN JE; B - Z V¥ —
any dor 9o H %iﬁﬁ?) x/ Vﬂﬁ)bﬂ::}b@%%%j@ T '%:?‘%E

v v

BEO-BENL S ANVT 2770 3% 7 025K
UTe sl & U COBAMIZ s - 72, AIRRMORRIN DY
B 3EBERII1-7ovr s 27 9%
vERERY, HESROFSH/NE L, Hammett O
0 & X b XWVEEERRERL, B - BEX2EAT A
& ILIRSHE D253 0.285 Th » 12, COMERETHR
THETx HMO H:C 4 @ I TE 1. 201k
DYt & dhic HMO g E/3FEul i X 3 BFER /s
HHHSTE 2 X HRET 2R TVE T2,

V. # ¥

BT 2 D EERD AN %2 EhfE U T IS0 EESE
HIARESR, RBTEEOMYEE 72 b CIC iy THIEEE

EOEERH STV EIURIIEEE EBERX 4
v 7 AT BHUE T

g % x ®

1) F. Ullmann, O. Fodor, Ann. 380, 322 (1911)

2) H. C. Brown, Y. OKamoto, J. Am. Chem.
Soc. 80, 4979 (1958)

3) H. H. Jaffe, Chem. Revs.53, 191 (1953)

4) Y. Yukawa, Y. Tsuno, M. Sawada, Bull.
Chem. Soc. Japan, 39. 2274 (1966)

5) M Bz, RHEET, THEL¥MES 63 513
(1960), #h K&, LEHEET, ibid. 63, 840(1960),
W &z, ibid, 63, 1241 (1960), $k P&z, ibid,

63, 1359 (1960)
(BHFNSSE9 A 1 B ED

Res. Rep.of Ube Tech. Coll., No.27 March, 1981



