Chinese Journal of Organic Chemistry

% 4’1‘ {t % DOI: 10.6023/cjoc201411005

NOTE

BT 5-F-2-FEEM I B ZRBEET A S A R H R E B RN E
NEE HEA* REH

(FAREE TR L2 FERL 210094)

WE O RIMERIRET R ECR G rERE, LL 2-FEMEW AT IR — Al IR, £ &AL 2Btk Stobbe 4
B RN AT (E)-2-[1-(5-50-2- ARy -3-56) 27 4 )-3- 5 A T IR, JL4549% "H NMR, °C NMR, MS KAE#
W\ WP EEE T A FRDEIRIN (8 T BRI B k.

REEIA  (ERERET, JEEUA L Stobbe 41y

Synthesis and Photochromic Properties of Novel Fulgide Based on
5-Chloro-2-methylthiophene

Gong, Zhihui
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Abstract The good photochromic properties was the new target of heterocyclic fulgides development. The new compound,
(E)-2-[1-(5-chloro-2-methylthiophen-3-yl)ethylidene]-3-isopropylidene succinic anhydride, was synthesized using 2-methyl-
thiophene and diethyl succinate as the starting materials by steps of chlorination, acetylation and Stobbe condensations, and its
structure was fully characterized by "H NMR, '*C NMR and MS techniques. The photochromic properties of the target product

were studied under the different illumination time.
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Scheme 1 Synthetic route of the target product 1
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Figure 1 Absorption spectra change of flugide (E-form) in

acetonitrile solution with UV and visible irradiation <<450 nm
Illumination time from a to f: 0, 0.5, 1.0, 2.0, 3.5 and 5.0 min
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Figure 2 Absorption spectra change of flugide (C-form) in

acetonitrile solution with UV and visible irradiation >450 nm
Illumination time from a to f: 0, 1.0, 2.0, 3.0, 4.5 and 6.0 min
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321 5-3-2-F AR (2) 89 A K

TEZEA IR A B AR Z T 100 mL = Gl
BIN 30 mL JE/K PUZERIE . 30 mL JKESER AT 10 g (0.102
mol) 2- FHJEMEWy, Hii#:3%5]. 5 min J5, & 10 min 7 =
WAy BB 3.32 g (0.034 mol) NCS, NCS 584 ¥4 il J in
IMEFENR, KN 2 h, EREHEEE, KREFILE, AR
HI, R SRR KA CH,CL A B, i CHLCl,
PR, A IEA NI, 1 molsL™! NaOH iAW 17 pH &
s, AN, ZRTEKGEE 2 Ik, TE/K MgSO, T,
g, ZRBRIET, SRR 11.44 ¢ (0.0867 mol), 72
85.02%(SCHR 7 84%); 'H NMR (CDCls, 300 MHz) ¢:
2.41 (s, 3H), 6.52 (d, J=3 Hz, 1H), 6.69 (d, J=3 Hz, 1H);
IR (KBr) v: 3262, 3178, 3108, 3071, 2926, 2855, 1734,
1700, 1455, 1366, 1234, 1024, 795, 748, 704 cm " '; EI-MS
(70 eV) m/z (%): 53 (8.20), 69 (6.30), 81 (2.20), 97
(84.00), 132 (M", 100.00).
322 5-F-2-FHA-3-THES(3)H SR

BAGRYTF, #3.85 g (0.029 mol) /K AICL I
% 30 mL /K CHCL H, #2897k —10 C
Ty R 218 N 3.85 g (0.029 mol) 5-5(-2 I FEmE; Al
2.50 g (0.032 mol) Z B & ) CH,CL, ¥, $it#E 5 min, %
TN, TLC Wil & ok s B e 4, B R BB 50
mL 7K, 1 molsL ™" NaOH & Wi pH £ 1%, CH,CL,
L2, GFFANIAE, K2R, TTKRERETR, T
U8, ZEBRVER, H W& R D vamEh=1:3 fE
FEFLFE I R 14 Ea WA 4.04 g (0.023 mol), 7= 80%.
'H NMR (CDCls, 500 MHz) &: 2.45 (s, 3H), 2.66 (s, 3H),
7.15 (s, 1H); IR (KBr) v: 3426, 3094, 2923, 2854, 1662,
1529, 1454, 1361, 1276, 1230, 1029, 993, 826, 754, 657
cm ' EI-MS (70 eV) m/z (%): 87 (11.20), 95 (5.90), 131
(30.30), 159 (100.00), 174 (M ", 72.20).
323 FARET B _CTEE5)8 4

BAMET, F 3.66 g (0.03 mol)FU T FEHH In A F
30 mL BT B, fFEARE S, BT 522 g (0.03
mol) T IR — Z s BT BV, BEEE 10 min, &N
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A 2.09 g (0.036 mol) P4 F (BT BEvA W, FHEZE 30 C,
PEBE 30 min, [N 2 he AA), ZKERIETR, HREER
50 mL /K", 20 mL ZFR ZEEHE% 2 ¥R, /KAHFT 2 mole
L' HCI 4 pH=2, YT, LR ZEEAEE 2 IX.
HHUAHF 20 mL Z808KPE5k, 20 mL MAIE KPR,
ToKBREREE T8, I8, HAWYgE. T T 50 mL
FErE, N 1 mL 3K H,SOy, IR 5 h, AEIE =,
BRI, BRIEET 50 mL B ZEET, AV 50
mL 5%/ NaHCOs {5 it %, 20 mL 1A & #h/K k%, &
IKBRER B0, I8, e 28 Bk 229 S IR 35 (i iR A,
HV(ZEH B - VCa B =1 © 9 [ EIF A RS
T AR 4.50 g (0.021 mol), 13y 70.0%(CCERE!:
69%). '"H NMR (CDCls, 500 MHz) 6: 1.24~1.29 (m, 6H),
1.87 (s, 3H), 2.15 (s, 3H), 3.37 (s, 2H), 4.11~4.21 (m,
4H); IR (KBr) v: 2984, 2938, 1738, 1642, 1371, 1283,
1178, 1079, 1032, 859, 794 cm " '; EI-MS (70 eV) m/z (%):
55 (7.15), 67 (32.50), 83 (9.82), 95 (53.20), 112 (100.00),
140 (66.30), 168 (96.80), 214 (M, 1.90).
324 (E)-2-[1-(5-#-2-F A Eoy-3-H)C B H]-3-F%
A I T B EF(1)89 A &
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50 mL THF ¥ f#11 2.14 g (0.01 mol)F A IFHE T g —
2B, $tFE 5 min, T 0~5 C BRI 60%EAL4H
0.8 g (0.02 mol). i 5 min J&Ei N 1~2 M TE/K LEES] K,
HRESM, R 30 min, 22183500 20 mL THF & f#11)
1.74 g (0.01 mol) 5-5-2-H J£-3- Z e Wemy. i M 8 h,
ZEBRIER, IR CEREARTRIE, 50 mL 10%[1) Na,CO; i
WA P 2 R, & IFENLZ, 2 mol-L ™' HCL Ty
THLE pH=2~3, LBRLBEFEH 2 Ik, G HAVIAHE, 758
BRIEFIS B~ 7. ¥ R B~ 40% T 50 mL 10%
KOH-Z. A, [ 2 h, AHEEE, WEEE R,
LR LG IRRARTES, 2 molsL ™' HCLIH pH=1~2, Z&
CBEREEL 2 IR B IFE N, ToKBRIREE T8, Ik, &
BRI&EFFA R 8. TET/KEER AT, i
A = I S B R R S R, T 0~
5 Ciin1~2 mL M 4BER, xS, TLC K,
FIAHE = i F (&R Be) - VAR =1 : 10 FIEFF
73 R A ) 3 ([ 0.20 g (0.68 mmol), =5 s 7
N 6.8%. m.p. 167~168 “C; "H NMR (CDCl;, 500 MHz)

Chin. J. Org. Chem. 2015, 35, 1152~1155

© 2015 Chinese Chemical Society & SIOC, CAS

5: 1.35 (s, 3H), 2.15 (s, 3H), 2.33 (s, 3H), 2.59 (s, 3H),
6.72 (s, 1H); C NMR (CDCl;, 125.7 MHz) &: 14.82,
22.70,22.91, 25.78, 29.72, 120.42, 122.09, 126.12, 127.82,
135.32, 139.14, 147.09, 156.11, 162.79, 163.47; IR (KBr)
v: 3445, 2931, 2857, 1814, 1762, 1627, 1456, 1228, 1122,
998, 932, 839, 765, 740, 711 cm'; ESI-MS m/z: 296.9
[M-+H]". Anal. caled for C4H,5CIO;S: C 56.66, H 4.42, S
10.8; found C 56.41, H 4.44, S 10.76.
325 CRET EMmakam e

FREL— 5 & T IROR S R = RS R A T 2
i, BORIEE N 1070 mol/L e IMEw, F/NT
450 nm [POCRRGT, BEECIRE AR 0, W e iR 4
AT DRSO T s [RDER, T A DA AR 2 1 1A R I VA,
FARTF 450 nm (GRS, BEE 6 R TR) 038 hn, )5 3L
W i

#HBh#1 Bl (Supporting Information) i) F=4) & H b
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G %% AT 35 (http://sioc-journal.cn/)_F T %K.
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