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Abstract: The novel polyimide having reactive phenol group was synthesized and the
introduction of spiropyran group having electron withdrawing dinitro group by Mitsunobu
reaction was succeeded. The films of obtained polyimide on glass substrates were prepared and
the surface wettability of these films were measured before and after UV/ Vis light irradiation.
The contact angles of the novel spiropyran-containing polyimide were reversibly changed by
UV/Vis light irradiation due to photo-isomerization of this polyimide. The change in contact angle
was about 18°, which was the better values in comparison with the value, 9° previously reported

using less electron withdrawing mononitoro spiropyran.
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Figure 1. Photo-isomerization of spiropyran compounds.
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FORHEDT 2 ) =N e = hr ki 2BHE T2 AR E T U, 1-(2-
Hydroxyethyl)-3,3-dimethylindolino-6',8-dinitrobenzopyrylospiran; Spiropyran-
OH-(NO2)2 1 3CHk @ 1y, mIRTEMRTE 7= (Figure 2). EFEEDO 1 5THD 2-
hydroxy-3,5-dinitrobenzaldehyde (%, SCHREL# D 7L Y2 BB L (EE-INEY, 2-
hydroxy-5-nitrobenzaldehyde ® = F r{biZ X U @I THKL L. MU 74 m X
FNIEEGT DT T VR KW TH S 6FDA L USMED OH 2 A4 %75
FHEY T I THD FFHAB ) HX—ZK U A I K (6FDA/F-HAB) &Rk L7-.
WIESGZ LD, XR—=ZKRV A 2 FiZv=bha{fo Ao 7 ; Spiropyran-OH-
(NO22 ZEAT D Z LRI L, READAERET VERRY A I R

(Figure 3).
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Figure 2. Synthesis of spiropyran-OH-(NO2).
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Figure 3. Synthesis of polyimide containing spiropyran-OH-(NO2)s.
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3. MRLEBE
Tablel (ZXEMEMMFHMORE R4~ L7=. & L7 6FDA / F-HAB-Spiro, 6FDA /
HAB-Spiro IRV A I F& LTHaken i bsm - WEHNNEWEZ A2 Z &2
flEad S v,
Table 1. General physical property of polyimides.

Molecular Weight* Td1o° Tg"
polyimide Mn Mw  Mw/Mn © © ©
(in Air)  (under N,) (under N3)
6FDA/F-HAB 10000 29400 2.9 463 494 250
6FDA/F-HAB-spiro 8100 34400 4.3 441 439 N.D.(decompasition)
6FDA/F-HAB-dinitrospiro 12000 20900 1.7 447 490 N.D.(decomposition)

aDetermined by SEC in CHCIls calibrated with a series of polystyrenes as a standard. »10%
Weight loss temperature, measured by TGA at a heating rate of 10 °C/min. cMeasured by
DSC at a heating rate of 20 °C /min in N2 on second heating.
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Figure 2. UV-visible absorption spectra Figure 3. UV-visible absorption spectra

of polyimide (6FDA/F-HAB-Spiro) films. of polyimide (6FDA / F-HAB-Spiro) films
(initial VIS).

—75, WO EDLRK 2170720 T, SARIEE, Tk, At E217o &
A BT ORBTH D AR AL ORREN/ NS W VB L7 (Figure 2).
ZOHERKRE LT, MOWEFHRSIMEEAET O = e N EIHEML T, AT

78



- 2020

DICERMACSOE S BABR BUSMNAH X, WIHIOIRAET, BRI —H DA r BT )3 BHER
Wiz Lo TWAENTREND. /- T, ETOAY YT U EHRESICRT -
DIZ, PIIOREED O AN Z FH L CEREITS 2L & L. ERL7Z7 1 /L AL
WIAOIRAE TR A2 IR L, ZD1%, 4RIME 2.5 43 & AL 24h 2 U L 72 B 08
fik 22l OWTHIE L7z (Figure 4). #I#I#EL AL, 116.77 T, $EIMERHE
98.7° IZIKF L, AIfGHES% 116.8° £ TEE L=, JATHIROE ) = Fafko X
BRI UEARY A I FEHBLUT, MISHEAAITIRIEE LVMEZ R Lo, it
AL EIL, A NHAL18 ICER L. WE-T, B/ =buakay=Fofk~%
W22 T, RERMEOBENM ELEZ EPRBINT.
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Figuer4. Change of water contact angles of polyimide films
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