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Synthesis and Application of Organic Near-Field Storage Material
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(Key Laboratory of Organic Optoelectronics & Molecular Engineering of Ministry of Education
The Department of Chemistry, Tsinghua University, Beijing 100084, China)

Abstract The synthesis and character of novel organic photochromic diarylethenes, 1,2-bis (2-methyl-5-(4-(2-(1,
3-dioxacyclohex) benzene) thiophen 3-yl) perfluorocyclopentene (la) and 1, 2-bis ( 2-methyl-5-( 4-benzaldehyde)
thiophen 3-yl) perfluorocyclopentene (1la') are studied. These two diarylethenes are mixed with polymethyl

methacrylate (PMMA) respectively to coat the substrates by the spin-coating, and then applied to near-field

recording by the solid immerse lens (SIL) as well. The size of recording spot is under 1 pm.
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T ALY TTHLAS B B9 8 A I ELRE 45 SC B AT %
HE ., ANUACERGH R RLEWEAENFE
i S S PAREAE 0 T 98 95 Y BEOR DT R L e
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HBIFE M T 1, 2- W (2-F H-5-(4-(2-(1, 3-
TARURIAE)) B ) EW-3-55) 4 I M (1a)
1,2-X0(2-F 25-5- (A-BE LR 50 WE Wy -3-50) 2 U 3F I,
J(la'y , 5ICHRC13 1R E A Br 2 5, B8 7 HAE
HAFERERE R PEBR e e & T R BT AR
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1) 3-1R-5-(4-(2-(1,3- & LA H) ) R F)-2-H
FBEM(2) ¥ 8.4 g (30 mmol) 4-JR-5-FF Ft-2-158
HEE,6 mL & ZFEM 0.2 g X A EERBERRIE T 200
mL W, BPE B 16 h, RHEFRE, H
150 mL 3 mol/L NaOH 7K & ¥ 3 % 5 ¥, A HL A
FTEIK Na,SO, T4, ik, B . 63505 R
4, BB oA SR E A 8.8 g, =% 90. 2%,

FEW) 4 # % %2 . "HNMR (500 MHz, CDCl,) ;
82.42(s,3H) ,04. 05 ~ 4.14(d,4H),85.82(s,1H),
87.13(s,1H) ,87. A7 ~ 7.53(q,4H) ,

2) 1,2-(2-H F&-5-(4-(2-(1,3- &L &)
REOEEM-3-50) 2 FIF S ()  FER SR LA R
—78C4&MF ¥ 5. 2 g(16 mmol) 3-]-5-(4-(2-(1,

Br

TR E)) FEE)-2-FH EEMIE T 120 mL
THF, $i $£ 3+ IE T 2% # (1.7 mol/L, 16
mmol) , R E R W 1 h jGiEH 1. 09 mL(8 mmol) &
RIS Ak SRR Y 3 h, HRAFZZEE, A
EBEKL LB, 43, A DL KK Na, SO, T
B TR, BV . AR S B AR 2, 15 BRI A K
5.1 g, =%k 47. 9%,

PR 45 M % & m. p. 171 ~ 172°C; MS
m/z(M*); 665; "HNMR (500 MHz, CDCI; )
81.96(s,6 H),04.06 ~ 4.14(d,8H),85.83(s,
2H) ,87. 28(s,2H) ,87.50 ~ 7.56(q,8H); IR
(KBr) (em™'): 815.6, 898.3, 986.1, 1054.8,
1083.0, 1105. 2, 1187. 6, 1271. 7, 1333.9, 1392. 9,
1613. 3,2890. 5,2958. 3,

3) 1, 2-X0 (2-H F-5- (4T 56 0 56 ) g wy-3-3%)
SEIF R (1a') 2.2 g (3.3 mmol) —F i (la) I
F 55 mL PRR, A X B 2R R, BB, [T 16
h, WEZR, IMAERK, ZEBEEB A YL H
IKBEW, Tk Na, SO, F 4, g, By . Haig%s
BB ENRIE A AR E R 1.9 g, 73K 99. 8%,

Y45 % . moop. 195 ~ 197C; MS
m/z(M")577; "HNMR (500 MHz,CDCl,) ; §2. 02(s,
6H) ,87. 43(s,2H) ,87. 69 ~ 7.91(q,8H),810. 01(s,
2H); IR (KBr) (em™'); 821.4, 986.6, 1054. 0,
1102.7,1171.8, 1186. 2, 1266. 1, 1336. 5, 1384. 9,
1566.7,1602.0,1696. 9,2738. 0,2830. 8,

B 1 lafnla' W& MBS

Fig. 1 Synthetic route of la and 1la’
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Fig. 2 Photochromic effect of diarylethene
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Fig. 3 Photochromic effect of diarylethene in n-hexane
(a) la, C =4.1X1075 mol/L;(b) 1a', C =2.6X10"% mol/L

X BRI A Y7 IE O % 75 W H Y 58 5171 L %
WO G 3 Brn . B SELR N T I 2 B IR IO
W BN RSB . 1a F 1a' 76 1E O bl
TR YR B4y B 4.1 X 107° mol/L 1 2.6 X 107°
mol/L. la 7 254 nm $5MT B9 BT, T 6 59 FF 35
BB AL, FF7E 500~650 nm K X 45k ) 2L —
AR 3R Y FE I O 1 0, B R G K R 580 nm,
Xof L IS B A . ZEBER KT 450 nm (97 I EAE
FAF T W0 €0 32 i 4168738 O TG 5, ) s A 3R 25
£ 500~650 nm 4b ) 5 I i 58 2 VE Ok, IR S E
R B2 P A, H R K b 238 nm; 1a' 78
365 nm MERIMT RS T, TIPS IE O e v W A
B A 8, I 7E 500~700 nm P X5 B — AR 3R
) T R s ' T 0, G IR R IR MR K Ol 614 nm, Xof
la' WP IRAS O A AR . TR IR ZS B0 B8 K MR e I K 7E 316
nm, B7EPF K KT 550 nm 57 WEVEH T » 35 5
B €5, 3% 7 A T €78 B T 8, [ B P IR S 7E 500~
700 nm Ak /Y & 0% Y, 5 42 T 2R, P A 25 2 [ 3
TR, K KRR 316 nm,
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¥ FHE & 1 (spin-coating) , % 80 mg B H &K
R B (PMMA) 3/ T 1 mL =4 H 4 b, FREL
W THEZHEAY (5~100 me) M BB W
ORI . N I R E KW-4 B G S R |
T, WEARFEHER B TR, M3 A
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VAT EE R 500 r/min, BB A 3 s; 58 5 i Y
% 3000 r/min, B EEE 50 s, JEEEH H0 00K
WAEBLCHMERTHEREE, KEBEE RS 2
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Fig. 4 Schematic diagram of SIL near-field recording
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Table 1 Recording film of near-field

Film number Media of recording Appliment

1 1a Applied in the near-
field recording of
2 la' 633 nm laser beam

TEFFREIRE I b, R B R IR BB SR L JiE R AR R
HETIER R E AR RBOLE KN 633 nm,
RJE » FE 9062 B A B W R % J5 @ i CCD 4
FIEF AR A SR 2 BN E 5 ) A (b) B s, %
B R B BORFEE 9 1000 %, Bric sk 598 F 06 58
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Fig. 5 Recording spot of diarylethene in near-field storage
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