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Wei, Baisong” Xu, Xu*’ Yang, Yiqin® Cao, Xiaogin“ Wang, Shifa*?
(“ College of Chemical Engineering, Nanjing Forestry University, Nanjing 210037)
(4 Jiangsu Key Laboratory of Biomass-based Green Fuels and Chemicals, Nanjing 210037)
(“ College of Light Industry and Engineering, Nanjing Forestry University, Nanjing 210037)

Abstract A new series of 4-arylidene-2-hydroxy-3-pinanones were synthesized from (—)-a-pinene. (+)-2-Hydroxy-
3-pinanone was obtained from (—)-a-pinene by selective oxidation with potassium permanganate, and it was reacted with
aromatic aldehydes including benzaldehyde, p-methylbenzaldehyde, p-methoxybenzaldehyde, p-hydroxybenzaldehyde,
p-chlorobenzaldehyde, p-nitrobenzaldehyde, and furfural catalyzed with alkali catalysts to get optical activity
4-arylidene-2-hydroxy-3-pinanones a~g. The structures of a~g were identified by means of '"H NMR, *C NMR, GC-MS
and FT-IR techniques, and their ultraviolet absorption characteristics and light stabilities were also investigated. The results
showed that compounds a, b and e exhibit good absorbency as the UV-B-type absorbents, and compounds ¢, d, f and g had
both functions as long-wave ultraviolet (UVA) and medium-wave ultraviolet (UVB) absorbents. The light stability sequence of
these compounds was d>c¢>e>f>b>a>g.

Keywords (—)-a-pinene; (+)-2-hydroxy-3-pinanone; 4-arylidene-2-hydroxy-3-pinanones; ultraviolet absorption
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Scheme 1.
E } oxidant 0 Ar CHO ﬁ/
Ar
catalyst

4-arylidene-2-hydroxy-

a-pinene
3-pinanone (a ~ g)

2-hydroxy-3-pinanone

Ar = Ph (a), p-CH3C6H4 (b), p-CH30C6H4 (C), p-HOC6H4 (d),
p-CICqH (&), p-O;NCeHy (f), 2-furyl (g)

Scheme 1
1 KEEH

1.1 U5

78 [§] Bruker AV 500 MHz #Z i 4R 1U(TMS Jy I Fr,
CDCl; 5 DMSO “h#il); 5[ Agilent 7890A “AH (4315
1%; &M Agilent 5975C i {X; Nicolet 380 FT-IR £[.4)
A%, H A Shimadzu UV-2450 4840068 1 dbat
Ry X-6 WA A AR TR AARE); iR
2 WZZ-2S H7- A Bl eI

(—)-a-VR MG F VL VE 48 5 7K B 2508 RAR A R IR
N, SIS R 20 D1, VoY), WidE
46~49 °C/32.0 kPa [R5 A& BT FHJEUE}, GC 4l
% 98.0% ([aly —47.0, neat); AFIME. X FREZK A |
X AR OR S . 0P PR OR F S . 0P GUOR F S L X i
IR BRI 1 2 AR PG F A BR A ], b
afi; TCAARR RN I8 TS b ali, AR A E A .

2288 http://sioc-journal.cn/

© 2012 Chinese Chemical Society & SIOC, CAS

1.2 2-BE-3-JRENAYE R

ERCA HEFERS . L THRUIRHE 2 500 mL =11
Foirh, KA (—)-a-RM 13.60 g (0.1 mol), A
110 mL 1255 1/K 12 mL, VKBAEE 0~5 CHA,
SN 31.61 g (0.2 mol) 78 3 W4 ¥ iy Bl FR P (1.5 ~2
h PIN5E, F RN AR FRIE L, Iimt‘z.%'lr“ L%‘?ﬂiﬂ*ﬂr) 1E
Fim N RSN 6 h (GC ERBE ). il )a, MR
I 9E, FHAE(10 mL X 3)PEE Iﬁtﬁﬂzﬁ% H e
FERRARA DS A, Fo RPN 30 mL LR LB,
MR SR KVER B M, STKBRIREN T g, &
i), FHREZEE, WA 120~122 “C/2.66 kPati sy, 14
#1272 g ALK, 775 75.6%, 4650 98.3% (GC).
m.p. 38.1~39.0 C; [aly +37.5 (¢ 0.5, CHCL); '
NMR (CDCls, 500 MHz) §: 0.74 (s, 3H, 9-CH3), 1.22 (s,
3H, 8-CHj), 1.23 (s, 3H, 10-CH;), 1.58 (d, J=11.0 Hz, 1H,
7a-CH), 1.94~1.98 (m, 2H, 75-CH, 40-CH), 2.27~2.29
(m, 1H, 5-CH), 2.46 (s, 2H, 1-CH, 44-CH), 3.02 (s, 1H,
OH); "*C NMR (CDCl;, 500 MHz) J: 22.5, 24.8, 27.0,
28.1, 38.1, 38.9, 42.7, 49.6, 76.6, 213.6; FT-IR (KBr) v:
3449 (vo11), 2975 (Vas c—11, CH3), 2917 (vas c—p1, CHy), 2872
(Vs c—n, CH3), 1716 (ve—o), 1472 (05—, CHy), 1370 (O cn,
CH3), 1326 (5c—o), 1165 (V4 c—0, C—OH) cm™'; EI-MS
(70 eV) mlz (%): 168 (M', 3), 153 (M'—CHj, 1), 150
(M'—H,0, 1), 140 (M"'—CO, 3), 125 (M'—CO—CHj,
14), 111 (19), 99 (100), 83 (11), 81 (14), 71 (99), 55 (15).
1.3 4-FTERE-2-FZRE-3-JRENGTEY a~g RIA K

TERCA AR e T RIS BERR 1) 50 mL —
BRI, MU 1.68 g (10.0 mmol) 2-F43E-3- i,
1.27 g (12.0 mmol) K FI%, 10 mL U T %, (EH@HFE F
I 0.30 g AU T B (R 2 B 1) 10%) )5, FHl % 70
TR 4 h, 2-F83-3-JR AL 2k 97.9%, [ Nk
15 97.5% (GC EREZNEM. A1), RMNEH I 30 mL
MR K, FH 60 mL LR 45 3 IRAHL, & JF Mt
UM R B b K pE R P, S TCKBR RN T4 198
WA G BN A AR R, H= 4 10 mL LR L1/
20 mL A1 yh#E LS 1S 1.88 g LEIEWH A 4-2K T H
F2-FEHRE-3-UE M (), 7R 73.4%, AN 99.5% (GO).
m.p. 103.5~104.5 C; [a]y +18.4 (¢ 0.5, CH;OH).

A-(4'- F L DR Y FR ik )-2- F L -3- IR 1 (b) 1) B B 7 15

Z W a. LEBEW K, % 784%, 4080 99.0%
(GC). m.p. 1258 ~ 1263 C; [aly + 18.0 (c 0.5,
CH;OH).

A-(4'- FAR KL 2K 7 3 )-2- 38 B -3- R I (o) 1) &5 1 7
DI a, R EEHIRGE, 775 61.3%, 4N 99.8%
(GC). m.p. 89.2~90.1 C; [aly —17.6 (¢ 0.5, CH;0H).
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A-(4'-FRIE IR FH AL )-2- 2 L -3- TR I (d) 1 5 F: 8.00
g BUT ISR, 30 mL BUTIE, IS 11 h, A%k 2
W a. AL, P75 57.4%, 408 H 99.7% (GC). m.p.
204.9~205.5 C; [a]n —15.6 (c 0.5, CH;0H).

A-(4'- G AR HE ) -2- ¥ L 3-JR I (e) ) & il LA 10
mL 20% NaOH # AU T B AU e, HoAh A
Z M a. LEEY K, 778 74.6%, 48R 99.7%
(GC). m.p. 1039 ~105.0 C; [aly +11.6 (c 0.5,
CH;OH).

A-(4'-FiFg B A0 HH G )-2- 38 0 -3- IR I () (1) & ke LA
0.31 g(BEEd TR 9%) LBEEN, 15 mL Jo/K LBE5 )
AABCT AR T I, W0 £5 C) PR 2 h, J
&SI a. I AEIR A, =% 83.3%, 4l
99.1% (GC). m.p. 164.6~166.1 C; [a]y —57.8 (¢ 0.5,
CH;OH).

A-(WR IR -2'- 37 Y 3 )-2- 2 5 -3- IR I () 1) A Jl: LA
0.28 g(PE i 5 T 1) 10%) ZEEEN, 10 mL 57K LBE 55
AABCT BRI T I, W0 £S5 C) FRM 1 h, J
&SI a. IR OBV K, F=5% 42.3%, 4N
100.0% (GC). m.p. 97.3~97.5 C; [a]lp —16.6 (¢ 0.5,
CH;OH).

1.4 L&Y a~g BIERIMNRIHHE & e E ML
1.4.1  RINRTE B Az KRR K] E

BE s 7 MEeEY a~g SR T RS ECY
55% LWEKE R, FLR TR 2008 0.0015% 3,
7t 200~600 nm 0 [ N AT 44, WE S S I
ANRWCIE L, e ORI K, RS RO E e
IR BE IR R &', ik HH HAT D B R AN 1) 5%
AN, HEAT J5 Sege e P SE .

A WG SE ;& HEEIRWE G R B, Lemol 'scm™'; C N
FE SRR B, mol/L; L 4 Y6 8% (1K K&, em.
1.42 RAEZ MR E

R 1.4.1 P LR RE SR 100 mL, 43l
A3 NHHF R I LSRR, | ANE TR R, 1A
HETEWN, 1 DMEOLRAE. DURESECN 55%I1 LREK
WWAES TG, BRI FEAE 5 R R AT 38 1 Ak 1R e
FLAs b &4 a~g (R RasE pES20)

2 #R5HE
21 L&Y a~g EMRIE

HHTF 4-95 W -2 HE 3 IR NI A a~g
1454 "TH NMR, *C NMR, FT-IR f1 GC-MS 43 #7,
LER LR 1~3 FioR.

2.1.1 'HNMR #= C NMR K%

7 "H NMR H (% 1), tb&¥) a~g Jkidt L CH;,
CH, M1 CH )it AL A 8% tHILAE 6 0.82~3.33 JuH N,
WA IE I R T 54 0 5.37 BiHim L g, i 4535 b
CH;, OCH; [P 15 5 70 BIHE 6 2.10, 3.79 Ab H IR LE s 4
(PR Y FR L 0 A5 5 U H IRAE 6 9.79 A4, C=C
GRS IS 6 7.19~7.51 JulH .

£ PCNMR H1(F 1), th&W a~g ket LR
2R R ELAE 6 23.70~50.40 S5 N; 5 OH FHIZ K
RAALFETE 6 74.67 Fial; SREEIR AL A0 HUIRAE &
201.04 /iAy; ZR¥E b CHs, OCH; WAZ (K46 240 75 50 il AE
020.79, 55.10 4, 1175 NO,, OCH;, OH AHZEMRAZ 11k 2%
R IR 0 146.66, 159.39, 158.00 4b, ZEFF [ H &k
B BAE 6 114.03~132.89 2 []. WM _-RA%
HIAL AT RS AE 6 112.24~151.13 2 |].

1 4TI 2-FFE-3- PR MAT A% 'H NMR Fi1 °C NMR 43 #r 45 5%

'H NMR and '*C NMR spectral data of the 4-arylidene-2-hydroxy-3-pinanone derivatives

13C NMR (500 MHz, DMSO-dg) 6

e=A/CL
Table 1
Compd. 'H NMR (500 MHz, DMSO-dy) 0
JRHEFE: 0.85 (s, 3H, 9-CH3), 1.39 (s, 3H, 8-CH3), 1.40 (s, 3H, 10-CH3), 1.83
(d, J/=10.5 Hz, 1H, 7a-CH), 2.11 (t, J=6.1 Hz, 1H, 75-CH), 2.52~2.56
a (m, 1H, 1-CH), 3.28 (t, J=6.1 Hz, 1H, 5-CH), 5.37 (s, 1H, OH); 2KV H 3&:
7.34~17.36 (m, 3H, 3',4',5'-CH), 7.42 (d, J/=7.3 Hz, 2H, 2',6'-CH), 7.50 (s,
1H, 11-CH)
JRHKEFE: 0.83 (s, 3H, 9-CH3), 1.38 (s, 3H, 8-CH3), 1.39 (s, 3H, 10-CH3), 1.83
b (d, J/=10.45 Hz, 1H, 70-CH), 2.10 (t, J=6.1 Hz, 1H, 74-CH), 2.51~2.55

(m, 1H, 1-CH), 3.29 (t, J=6.1 Hz, 1H, 5-CH), 5.35 (s, 1H, OH); i} Ffi 3t:
2.32 (s, 3H, ArCH3), 7.20~7.25 (m, 4H, 2',3,5',6'-CH), 7.47 (s, 1H, 11-CH)

JEREHE: 0.83 (s, 3H, 9-CH), 1.37 (s, 3H, 8-CHs), 1.40 (s, 3H, 10-CH;), 1.81
(d, J=10.4 Hz, 1H, 7a-CH), 2.09 (t, J=6.1 Hz, 1H, 78-CH), 2.52~2.54
(m, 1H, 1-CH), 3.31 (t, J=6.1 Hz, 1H, 5-CH), 5.31 (s, 1H, OH); i} Fi 3t:
3.79 (s, 3H, ArOCH;), 6.98 (d, J=8.75 Hz, 2H, 3,5'-CH), 7.33 (d, J=8.7
Hz, 2H, 2',6'-CH), 7.4 (s, 1H, 11-CH)

23.74, 25.09, 26.80, 28.28, 39.50,
42.71, 50.50, 74.68, 128.25, 128.47,
129.24, 131.74, 13494, 140.81,
201.24

20.79, 23.71, 25.10, 26.83, 28.29,
39.50, 42.73, 50.53, 74.68, 129.06,
129.25, 131.82, 132.08, 137.92,
140.16, 201.20

23.71, 25.12, 26.86, 28.35, 39.48,
42.66, 50.54, 55.10, 74.69, 114.03,
127.23, 131.00, 131.69, 139.05,
159.39, 201.20
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Compd. "H NMR (500 MHz, DMSO-d¢) & 13C NMR (500 MHz, DMSO-dg) J

JEHEHE: 0.83 (s, 3H, 9-CH), 1.37 (s, 3H, 8-CHs), 1.40 (s, 3H, 10-CHs), 1.80
(d, J=10.4 Hz, 1H, 7a-CH), 2.09 (t, J=6.1 Hz, 1H, 75-CH), 2.50~2.55

d (m, 1H, 1-CH), 3.33 (t, J=6.1 Hz, 1H, 5-CH), 5.27 (s, 1H, OH); i} Ffi 3t:
6.82~6.85 (m, 2H, 3',5'-CH), 7.24 (d, J=8.6 Hz, 2H, 2',6'-CH), 7.41 (s, 1H,
11-CH), 9.79 (s, 1H, ArOH)

23.78, 25.22, 26.96, 28.50, 39.51,
42.71, 50.62, 74.78, 115.52, 125.71,
131.27, 132.28, 138.27, 158.00.
201.29

ek 0.83 (s, 3H, 9-CHs), 1.37 (s, 3H, 8-CHs), 1.38 (s, 3H, 10-CHs), 1.83
(d, J=10.55 Hz, 1H, 7a-CH), 2.10 (t, J=6.1 Hz, 1H, 78-CH), 2.51~2.56

e (m, 1H, 1-CH), 3.22 (t, J=6.1 Hz, 1H, 5-CH), 5.39 (s, IH, OH); 1 FiL:
7.36 (d, J=8.45 Hz, 2H, 3',5-CH), 7.44 (d, J=8.2 Hz, 2H, 2',6-CH), 7.46
(s, 1H, 11-CH)

23.70, 25.05, 26.76, 28.20, 39.50,
42.70, 50.46, 74.65, 128.48, 130.41,
130.99, 132.89, 133.80, 141.38,
201.07

JRKEHE: 0.82 (s, 3H, 9-CH;), 1.36 (s, 3H, 8-CHj), 1.38 (s, 3H, 10-CH;), 1.83
(d, J=10.65 Hz, 1H, 7a-CH), 2.09 (t, J=6.1 Hz, 1H, 75-CH), 2.50~2.56

f (m, 1H, 1-CH), 3.20 (t, J=6.05 Hz, 1H, 5-CH), 5.44 (s, 1H, OH); K} F
#:7.51 (s, 1H, 11-CH), 7.58 (d, J=8.8 Hz, 2H, 3',5'-CH), 8.21 (d, J=8.75
Hz, 2H, 2',6'-CH)

23.72, 25.00, 26.69, 28.11, 39.50,
42.91, 50.40, 74.68, 123.51, 129.47,
130.40, 141.94, 143.54, 146.66,
200.99

YEBEE: 0.79 (s, 3H, 9-CHs), 1.37 (s, 3H, 8-CHs), 1.42 (s, 3H, 10-CHs), 1.82
(d, J=10.55 Hz, 1H, 70-CH), 2.09 (t, J=6.1 Hz, 1H, 78-CH), 2.53~2.58

g (m, 1H, 1-CH), 3.72 (t, J=6.15 Hz, 1H, 5-CH), 5.33 (s, 1H, OH); WMy
Fi%: 6.59 (dd, J=3.45, 1.80 Hz, 1H, 4-CH), 6.86 (d, /=34 Hz, 1H,
5'-CH), 7.19 (s, 1H, 11-CH), 7.79 (d, J=1.65 Hz, 1H, 3'-CH)

23.77, 25.09, 26.99, 28.13, 39.43,
43.42, 50.56, 74.67, 112.24, 116.69,
118.26, 137.23, 144.90, 151.13,
201.04

K2 A-J7 W -2 -3 R AT E A IR IR W 2R
Table 2 IR data of the 4-arylidene-2-hydroxy-3-pinanone derivatives

Compd. IR (KBr) v/em™'
3474 (vo—y1), 2974 (Vas 11, CH3), 2914 (vag 11, CH,), 2866 (vsc—11, CHa), 1697 (ve—o), 1613 (ve—c), 1493, 1469, 1446
a (Ve=c, AR C=C IigaHRE)), 1050, 1011 (Sc—n, ¥ C—H 1N 2 Hi4E3)), 838, 771 (Sc—n, A C—H [HI4ME
it 40)
3474 (vo-p1), 2975 (Vas 11 CHs), 2920 (vag 11, CHy), 2869 (vy 11, CHy), 1697 (ve=o), 1611 (ve=c), 1509, 1469, 1446
b (Ve=c, IR C=C HN4EHRED), 1052, 1011 (9 1, A3 C—H MM iIEZD)), 841, 811 (¢, A C—H AN
HHE7E))
3476 (vo-n1), 2974 (Vas 11, CHs), 2934 (vag 11, CH,), 2837 (v o1, CHy), 1694 (ve=o), 1602 (ve=c), 1509, 1464, 1443
¢ (ve-c, A C=C H i), 1052, 1032 (e, A C—H A Z hik3D), 839 (dc—n, A3 C—H 1A ik
3l
3410 (vo—p)s 2974 (Vas 11, CHs), 2914 (vag 11, CHy), 2866 (vy 11, CHy), 1683 (ve=o), 1594 (ve=c), 1511, 1437, 1371
d (ve=c, KIR C=C Hh4EREh), 1050, 1008 (5 1, AI C—H MM IR, 832, 758 (¢ 1, #H C—H HAMS
HHE7EI))

3468 (vo-11), 2973 (Vas 11, CHz), 2917 (vVas 11, CHy), 2866 (vsc—11, CHa), 1698 (ve—o), 1615 (ve—c), 1488, 1402, 1370
e (ve=c, IR C=C HRHZEIRDD), 1094 (ve—c)), 1051, 1012 (Sc—p, A C—H T N2 thk35)), 840, 800 (dc—y, #IF
C—H [4hE thez))
3522 (vo-m1), 3116 (v=c—11), 2974 (vas c-11, CH3), 2934 (ves 11, CHa), 2912 (v 11, CH;), 2866 (vs 11, CH,), 1697
f (Ve=0), 1611 (ve=c), 1515 (Vasno,)s 1341 (Vgno0,), 1485, 1392, 1368 (ve-c, K3 C=C HM4iRz)), 1046, 1008 (dc 1,
FIR C—H 1A IR, 850, 768 (dc—p, ZH C—H MHIAMS iR z))

3470 (vo-u), 3119 (v=c-n), 2975 (Vasc—1>, CH3), 2931 (Vas ¢, CHy), 2919 (vs ¢, CH3), 2870 (v c—u, CH,), 1693
g (ve=0), 1607 (ve=c), 1548, 1472, 1371 (ve=c, "RIEIF C=C M ZEPR3)), 1053, 1011 (Scg, PRIEIA L C—H HINZ
thAR3N), 745 (Sc—n, WEMER C—H 5N HhR3))

2290 http://sioc-journal.cn/ © 2012 Chinese Chemical Society & SIOC, CAS Chin. J. Org. Chem. 2012, 32, 2287~2293
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#3405 HIE- 2R IE-3-UR WA A MS 34T 4 R
Table 3 MS data of the 4-arylidene-2-hydroxy-3-pinanone derivatives

Compd. MS (70 eV) m/z (%)

256 (M", 10), 238 (M —H,0, 7), 223 (M"—H,0—CHj, 3), 213 (M"—C3H,, 29), 187 (13), 157 (26), 129 (40), 115
a (27), 99 (100), 91 (37), 77 (14), 65 (6), 55 (7)

270 (M*, 11), 252 (M" —H,0, 6), 237 (4), 227 (29), 212 (9), 201 (21), 199 (6), 185 (5), 171 (38), 165 (8), 157 (14),
b 143 (31), 141 (20), 129 (25), 115 (23), 105 (32), 99 (100), 91 (12), 79 (12), 65 (6)

286 (M", 24), 268 (5), 244 (7), 243 (37), 228 (13), 217 (87), 187 (100), 173 (10), 159 (44), 145 (20), 121 (47), 115
¢ (33), 99 (72), 91 (13), 79 (13), 77 (15), 55 (8)

272 (M, 18), 254 (6), 229 (38), 214 (14), 203 (54), 187 (7), 173 (64), 159 (11), 145 (43), 131 (30), 127 (31), 115
d (44), 107 (51), 99 (100), 91 (21), 79 (19), 77 (30), 55 (14)

290 (M*, 7), 272 (4), 247 (21), 234 (3), 221 (13), 191 (17), 165 (11), 141 (10), 127 (20), 99 (100), 81 (7), 77 (6), 55
€ (6)
£ 301 (M7, 14), 283 (19), 258 (33), 202 (36), 156 (20), 141 (38), 99 (100), 91 (13), 81 (17), 77 (23), 71 (27), 55 (20)

246 (M", 23), 228 (10), 213 (3), 203 (46), 188 (12), 177 (46), 159 (11), 147 (44), 133 (8), 119 (16), 99 (100), 81 (33),
. 77 (16), 65 (18), 55 (15)

2.12 IR B¢

AW a~g L0 AP AT 3410~3522 cm™ ' Y
HEL OH [ 44k 2 W iU, 7 2866~2980 cm ' 2 [i]
Shy F R R TP Y R i B A 4 B Bl WAL U, #1683 ~
1698 cm 'YuH N C=0 MR, £ 1594~
1615 cm ™' HEGRK C=C 45 3% 3h i,
1464~1591 cm™ " X334 T (1)1 22 100 o 45 e 3 g
;¥ 1046~1053 cm ' Z A4 C—O B 4EIREIR
Weige; 771 em ! A A kg B EUA SR IR ) T M i s
FEAEWT; 797~839 cm ™" [X I {1y R AT s g o457, — HU A
RIR WA AR H T AN ihPRsh.
2.13 MS Bt

EI-MS #di, ¥l WEMAY a~g T3 T4,
HYE MR, R 1~3 45 R XS 5l RAE T
HArL B a~g 45k, 5H5ERi g e avé.
2.2 k&Y a~g BYLINRITHEE

HHE 4 %0, MqBh LR OH, OCH;, ChEk/E
FEH( NOY) 5 AN HEANIER, KA, RIS
SRS A TGS, AW a~g B JRIBOE R A KT 10°
Lemol 'sem™!, ELAARMRILINEIL. L&Y a, b, e[
58 AMIR AT LN R K AR, (HLRE SRR R AL
HAT—E 2R, #AEAN UVB (280~320 nm) 42 4h 2k
W] A e I d PR AMRIBGIE R 4 3 262.0~
406.0 F1 262.5~402.0 nm, LH/MRBCEFAEAEH AL, 2
ANR IR Rl S e KR L BRI R AR B2,
AT UVA (320~400 nm)F1 UVB (280~320
nm) I AE. L& £ A g B9 AR TS FEL 2y 0 o
243.0~398.0 Fl1 267.5~403.0 nm, 5 KB Ay F1
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JEIRWE G BB ) 316.5 nm, 20301.91 Lemol 'scm ™'
1 338.5 nm, 23210.72 Lemol 'ecm ™', H.A7 [ I W I
UVA Hil UVB jRe. MWEERIBOC REBCRE, HbrE
WX RAMR IR e I Tl g>e>f>b>d>c>a.
R 4 457 P2 FRIE-3UREATAE W 10 S AN PR B g
INUTEES

Table 4 Ranges of ultraviolet absorption and the maximum

absorption wavelengths of the 4-arylidene-2-hydroxy-3-pinanone
derivatives

Compd. Ultraviolet absorption/nm Ap,/nm &/(Lemol 'ecm™)

© 2012 Chinese Chemical Society & SIOC, CAS

a 243.5~361.0 299.5 16154.32
b 252.5~379.0 311.0 19652.02
c 262.0~406.0 325.5 18701.72
d 262.5~402.0 328.0 19051.63
e 247.5~367.0 302.0 21093.24
f 243.0~398.0 316.5 20301.91
g 267.5~403.0 338.5 23210.72

2.3 k&YW a~gHIRIAEM

A ) 4-75 W F k- 2- 2 -3 - YR WA A2 a~g 1
KBHYG R rpete e e se st 45 K an il 1 R,

HE 1R E W, Fra s 7 MUEYEEIR T
WETEDS, RIS 5 B IR R A Bt 2 A= AR 4.

WA a~f iiw, HBEIREOE RECE B RHE R
WSS ARG LR B S, PG R 2 1 d S R
HESFAH L, BERIRE R B0 R T 12.76%, 11.27%,
5.65%, 0.42%, 9.16%, 9.20%; #ZPHICHSZ 2d 5% 1d
AL, BEIRWOE RE 3 FRE T 2.01%, 0.46%, 0.96%,
0.32%, 0.78%, 0.12%; T{ERBHYEIRES 2 2 d LS, &A1)
[ EE SR RBGEARA KL, 359746 1.22% LN, 5t
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Figure 1 Photodegradation of the 4-arylidene-2-hydroxy-3-

pinanone derivatives under sunlight
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Figure 2 Photodegradation of the 4-arylidene-2-hydroxy-3-
pinanone derivatives under indoor circumstance
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Figure 3 Photodegradation of 4-arylidene-2-hydroxy-3-
pinanone derivatives in closed environment
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