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Optical Absorption and Fluorescence Properties of Pyromelliticdiimide compounds Having Acetylamino
Groups Takehiko KAMBARA, Kenta KANOSUE, and Shinji ANDO (Dept. Chem. & Mater. Sci., Tokyo
Institute of Technology, Ookayama 2-12-1-E4-5, Meguro-ku, Tokyo 152-8550, Japan.)
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Abstract: To explore a novel molecular design strategy for highly fluorescent polyimides (PIs) exhibiting high
emission intensity with large Stokes Shifts, two kinds of N-cyclohexyl phthalimides containing an acetylamino
group and a semi-aromatic diimide containing a 3,6-bis(acetylamino)-pyromellitic skeleton were synthesized. All
these compounds dissolved in CHCI; showed bright fluorescent emission whereas unsubstituted N-cyclohexyl
phthalimide and pyromellitic diimide are not fluorescent. These results indicate that the introduction of
acetyl-substituted amino groups to pyromellitic skeleton makes semi-aliphatic imide compounds fluorescent by
converting the intrinsic n—7" transition to 77" transition.

Polymer Preprints, Japan Vol. 64, No. 1 (2015)



<HEHL . EZEL> 3NACAPI 35 KTV 4NACAPI @ CHCL; &#E  Table 1 Calculated oscillator strengths and orbital
assignments of Sy«—S; transitions in 3NAcAPI and

(5.0x10° M) HIZH1F 2 UL - BOE AR Y MV EHOEE N ACAPL

TUE (@) % Fig. 2 \RT. D TNAKFREEERT e i p—
% 3NACAPI @ Stokes Shift (£ 4181 em™ &/h s < BRI - 5

B A~ FUCBHRBIR AR D o m Epnh, kT S W o RTRE 0T8O
ESIPT Z#EH L72FE T3, Zhid7 24 X Rk Yede
EIRAOE ALY ESIPT A ME STV D AKEERE  avaean '
Bl rY 7AaFdareF oy s E4)LkgL T, 7
TFAT I EOBIEENMEW O EEZ D, 0,
3NACAPI O @ % 4NACAPI & [t~ CTHIRIIIZ /& < | 3R
VNP SR 0D MR B 7 R A RV R R O AEAE S R &
L% . 3NACAPI BT D 4y NKFERE G D3 etk
RIS B LT 5720, TEFALTI 2D H
Jf¥-ZEk#E (D) B L7-7 Z LA I RiEEk (Fig. 3)
DO A I E L 72, 3NACAPL (D)D) @ 13 IEEHAA K T ’ .
D HRENLOOEIIENE < (008 -0.09), > 255 300350400350 500" 550" 600
THFPIKER G ORI KGR ~DOF TS ‘Wavelength / nm

LEZ 5ND. TDDET HHHLE 0 ROT Sy S BBDIR (g line)sbocuns ond Dot BAGPL o
iR L IERICE T 2 0 FHuE DOJRE % Table 112

T SNAGAPL O Sy RIBKIAIC n-r BB OIELE  Tihe? Caiuined sxlaor swoneh snd moleclr
A9 2% Z L6, El-Sayed ANCHE > T 3NACAPLIE T, (7 :

%) ~OHEMREEZRLZ L, RELUNS o mﬁ'“m$5mﬁ ol e G
AU L HEZES LD, Fig. 4 12 BACAPI @ CHCL &K :}é?%
(5.0x10° M)FUC 1T B HWLIL « HH AT ML LD &
77 . Stokes Shift % 3482 cm? & kbl /N & <,
3NACAPI & [FlRE, #0%1E ESIPT Z#H L T 72\, TD-DET #5725, BACAPI IE 3NACAPI, 4NACAPI
WCHE L TREZ Sy S BERER FIRELHF L, £ SIEn—mEROMEELHE LW E TRIS N,
FER & LT 3NACAPI, 4NACAPI (ZHE_T/INE 2@ ZaRx L7z, ZiUE BACAPL IZBIT B Sp-S; TFR/LF
—7% (N RX % v ) 28 3NACAPL, 4NACAPI (2~ E N, TR F—F ¥ v FHISICHES &
WERIAHLZ X 2 BRI IS K O 2 ic i S e le v & B2 b b,

U EOFRERN S B CITEAOEEO R A Y v MY A X NIZEF RGO T ETFAT I K%
WMAT 5 Z L CRARGNEIREEL 7 BRI A TE | ZO/RR, HEEAFHETEL2 08B LN E
ol TRFAT I EUNOBEBRT I ) EEBEATL L BHRITES THLTD, 5%, R
U« B8RRI 2 BRI S B L 72 F 2 04 e PT 2SR AT RE L iFE S U 5.

[1]J. Wakita, H. Sekino, K. Sakai, Y. Urano, S. Ando, J. Phys. Chem. B, 19, 15212 (2009).
[2] T. Shimosaka, J. Wakita, S. Ando, Polym. Prep. Jpn., 60, 1161 (2011).

[3]J. Wakita, S. Inoue, N. Kawanishi, S. Ando, Macromolecues, 43, 3594 (2010).

[4] H. Okamoto, H. Konishi, K. Satake, Chem. Commun. , 48, 2346 (2012).

[5]R. Englman, J. Jortner, J. Luminescence, 1-2, 134 (1970).

00132 HOMO—LUMO (77 1.00

Intensity (Normalized)

]
’

0.1311 HOMO—LUMO (7 * 7% 1.00

BACAPI

Polymer Preprints, Japan Vol. 64, No. 1 (2015)





