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Synthesis and Structure Characterization of Novel
3-Substituted-(thio)chroman-4-one Derivatives
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Wang, Xinyi

Wu, Ruifen

(School of Chemistry and Chemical Engineering, Zhaoqing University, Zhaoging 526060)

Abstract A series of novel 3-substituted-(thio)chroman-4-one derivatives 3a~3l were synthesized by the condensation of
substituted (unsubstituted)-(thio)chromanone with aromatic aldehydes in the presence of sodium hydroxide, via two different
methods of conventional solvent method and solvent-free grinding method which has advantages of simple work-up proce-

dure, shorter reaction time, milder conditions and environ-mental friendliness. The structures of the title compounds 3a~3l

were characterized by IR, "H NMR, *C NMR and MS techniques.
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1 KEEHH
1.1 XRNFERHAR

X-5 BE W O RO E AU B TR R AR IE ),
FTIR-8400S ! ZL AP CR FH V), Varian Inova
400 MHz #ZREILIRIU(TMS KW R, #FIA CDCL);
VGZAB-HS(FAB) YT i 4. BT AT A 4k 27 4l 5% 43 B
a,

1.2 &% 2b #0 2c IE

6-Ji-4- (O3 I (2b) #% SCHR[10] 7772, EHEERIR A,
m.p. 117~118 CCCHER{E"": 114~116 C); 'H NMR
(CDCls, 400 MHz) &: 7.49 (dd, J=8.8, 3.2 Hz, 1H, H-5),
7.18~7.13 (m, 1H, H-7), 6.92 (dd, J=8.8 Hz, 1H, H-8),
4.49 (t, J=6.4 Hz, 2H, H-2), 2.77 (t, J=6.6 Hz, 2H, H-3);
C NMR (CDCls, 100 MHz) 6: 191.0 (d, “Jr.c=1.8 Hz),
157.1 (d, 'Jp.c=240.3 Hz), 158.7 (d, “Jr.c=1.6 Hz), 123.4
(d, Yr.c=24.4 Hz), 121.6 (d, *Jr.c=6.4 Hz), 119.6 (d,
3Je.c=17.3 Hz), 112.0 (d, *Jr.c=23.1 Hz), 67.1, 37 4.

6- 5 -4- (I i (20) 15 STHR[12] 77 1%, B BRI AR 4.
m.p. 101~103 ‘CCCRRE"": 100~101 C); 'H NMR
(CDCls, 400 MHz) d: 7.77 (d, J=2.4 Hz, 1H, H-5), 7.34
(dd, J=8.6, 2.8 Hz, 1H, H-7), 6.88 (d, J=9.2 Hz, 1H,
H-8), 4.49 (t, J=6.4 Hz, 2H, H-2), 2.76 (t, J=6.6 Hz, 2H,
H-3); *C NMR (CDCl;, 100 MHz) : 190.6, 160.2, 135.7,
126.8, 126.3, 122.0, 119.6, 67.1, 33 4.

1.3 3-BU (W) &i#H-4-ETEY 3a~3I HIE R
1.3.1 TR AR 56 & 3a~3I

¥ 2 mmol 758 1, 2 mmol B 2 F1 2 mmol &5 ALAN
BT, Sl O, AW IR
R, WFEE 524 R4k, TLC K JsURk 52 4 W 2 i,
fEIRTEE, H/ADE 95% LEEN S 2R,
SR JE PR 2 A B 4 iy AT 4l
132 FHLEFH ixbm% 3a~31

7E 25 mL B K H I 2 mmol 75 1, 2 mmol
SAAER 3 mL 95% L, ARIGTEEE N8
00 2 mmol fid 2 5 5 mL 95% Z BV MR C i s i, 4
10~15 min %58, QREEHFE DB I 2¢ I, 5
7 50~80 'C A FHEATHIRE; Wi AR 2a~
2b I, RSB, TLC A S N HERE, 4 J50Rk 55 9
DRI, AT RSB, WS A AT, ORISR, TS,
] A AR 2 AT Bl s ity kA T Alidk.

3a: BEEEARIRGEA. mp. 103~104 C; '"H NMR
(CDCls, 400 MHz) d: 8.59 (dd, J=8.0, 1.0 Hz, 1H, thio-
chromanone-H-5), 7.55~7.51 (m, 3H, CH=, thiochro-
manone-H), 7.38 (s, 1H, ArH), 6.85~6.75 (m, 3H, thio-
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chromanone-H, ArH), 3.97 (s, 2H, CH,), 3.76 (s, 6H,
OCH;); *C NMR (CDCl;, 100 MHz) &: 179.1, 153.5,
151.9, 137.3, 135.6, 133.6, 131.6, 130.8, 129.0, 128.1,
127.3, 126.4, 117.4, 112.1, 111.6, 56.0, 55.7, 32.2; IR
(film) v: 1610, 1589, 1499, 1225, 1047, 742 cm ™ '; ESI-MS
mlz: 647.12 [2M+Na]".

3b: EHEOEIR A, mp. 146~147 C; 'H NMR
(CDClLs, 400 MHz) §: 7.93 (s, 1H, CH=), 7.64~7.62 (m,
1H, chromanone-H-5), 7.18~6.84 (m, 4H, chromanone-H,
ArH), 6.60 (s, 1H, ArH), 5.17 (s, 2H, CH,), 3.79 (s, 3H,
OCHa), 3.77 (s, 3H, OCH3); °C NMR (CDCl;, 100 MHz)
5: 181.6, 157.5 (d, "Jr.c=240.2 Hz), 157.5, 153.0, 152.4,
134.3, 130.5, 123.9, 123.1 (d, 2Jp.c=24.3 Hz), 122.6 (d,
3Jec=6.6 Hz), 119.5 (d, *Jr.c=7.4 Hz), 116.2, 115.8,
112.7 (d, 2Jr.c=23.2 Hz), 111.9, 68.2, 56.0, 55.8; IR (film)
v: 1670, 1600, 1489, 1456, 1288, 1020, 819 cm ™ '; ESI-MS
m/z: 651.06 [2M~+Na]".

3¢ HEOERIR A, mp. 196~197 ‘C; 'H NMR
(CDCl;, 400 MHz) ¢: 7.95 (d, J=2.8 Hz, 1H, chroma-
none-H-5), 7.94 (s, 1H, CH=), 7.38 (dd, J=8.0, 2.8 Hz,
1H, chromanone-H-7), 6.91~6.59 (m, 3H, chromanone-H,
ArH), 6.61 (d, J=3.2 Hz, 1H, ArH), 5.18 (s, 2H, CH,),
3.79 (s, 3H, OCHs), 3.77 (s, 3H, OCHj3); *C NMR (CDCl;,
100 MHz) d: 181.3, 159.7, 153.0, 152.4, 135.5, 134.5,
130.3, 127.2, 127.1, 123.8, 122.9, 119.6, 116.2, 115.8,
111.9, 68.2, 56.0, 55.8; IR (film) v: 1670, 1604, 1489,
1465, 1288, 1018, 817 cm '; ESI-MS m/z: 331.42 [M+
H]".

3d: FRFEFOIREE, mp. 129~130 'C; 'H NMR
(CDCl;, 400 MHz) 6: 8.53 (s, 1H, thiochromanone-H-5),
7.43~6.42 (m, 7H, CH=, thiochromanone-H, ArH), 3.89
(s, 2H, CH,), 3.74 (s, 3H, OCHj3), 3.71 (s, 3H, OCH3); °C
NMR (CDCl;, 100 MHz) 6: 179.1, 159.8, 158.5, 137.3,
136.0, 133.3, 131.7, 131.6, 130.7, 128.9, 127.3, 126.4,
119.0, 104.2, 98.6, 55.3, 31.4; IR (film) v: 2935, 2833,
1612, 1587, 1508, 1458, 1263, 1155, 1033, 742 cm™';
ESI-MS m/z: 335.61 [M+Na]".

3e: WOERIR A, mp. 126~129 °C; 'H NMR
(CDCls, 400 MHz) §: 7.96 (s, 1H, CH=), 7.60 (d, J=6.8
Hz, 1H, chromanone-H-5), 7.12~6.44 (m, 5H, chroma-
none-H, ArH), 5.17 (s, 2H, CH,), 3.84 (s, 3H, OCHs), 3.79
(s, 3H, OCH3); *C NMR (CDCl;, 100 MHz) 6: 181.6 (d,
*Jec=1.6 Hz), 162.7, 159.8, 157.4 (d, 'Jr.c=239.8 Hz),
157.2 (d, “Jr.c=1.3 Hz), 134.2, 131.5, 128.1, 122.8 (d,
2Je.c=24.3 Hz), 122.8 (d, *Jr.c=6.7 Hz), 119.3 (d, *Jp.c=
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7.3 Hz), 116.2, 112.6 (d, *Jr.c=23.2 Hz), 104.6, 98.4,
68.3, 55.5, 55.4; IR (film) v: 28863, 1670, 1596, 1489,
1458, 1267, 1027, 821 cm '; ESI-MS m/z: 337.51 [M+
Na]".

3f: REOEHIR A, mp. 168~169 C; 'H NMR
(CDCls, 400 MHz) &: 7.97 (s, 1H, CH=), 7.91 (d, J=2.0
Hz, 1H, chromanone-H-5), 7.34 (dd, J=28.4, 2.2 Hz, 1H,
chromanone-H-7), 6.93 (d, J=8.4 Hz, 1H, ArH), 6.85 (d,
J=28.8 Hz, 1H, chromanone-H), 6.48 (d, /=8.4 Hz, 1H,
ArH), 6.45 (s, 1H, ArH), 5.20 (s, 2H, CH,), 3.82 (s, 3H,
OCHs), 3.81 (s, 3H, OCH3); °C NMR (CDCl;, 100 MHz)
5: 181.2, 162.7, 159.9, 159.4, 135.2, 134.4, 131.6, 127.9,
127.0, 126.9, 123.0, 119.5, 116.2, 104.6, 98.4, 68.3, 55.5,
55.4; IR (film) v: 2866, 1670, 1606, 1473, 1419, 1276,
1029, 823, 669 cm ™ '; ESI-MS m/z: 353.51 [M+Na] .

3g: FOMERY). "H NMR (CDCls, 400 MHz) 6: 8.17
(d, J=7.6 Hz, 1H, thiochromanone-H-5), 7.80 (s, 1H,
CH=), 7.36~7.05 (m, 4H, thiochromanone-H, ArH), 6.92
(d, J=8.0 Hz, 1H, ArH), 6.84 (d, J=7.6 Hz, 1H, ArH),
3.98 (s, 2H, CH,), 3.86 (s, 3H, OCHs), 3.78 (s, 3H, OCH3);
C NMR (CDCl;, 100 MHz) d: 185.7, 153.0, 147.7, 141.4,
133.8, 133.7, 133.0, 132.3, 130.3, 129.4, 127.8, 125.6,
124.1, 121.8, 113.1, 61.3, 55.8, 29.9; IR (film) v: 2933,
2835, 1664, 1577, 1473, 1458, 1274, 1078, 738 cm ';
ESI-MS m/z: 313.58 [M+H]", 335.54 [M+Na]".

3h: R OHRCIR K, mop. 114~115 °C; "H NMR
(CDCls, 400 MHz) d: 7.92 (s, 1H, CH=), 7.62 (dd, J=
8.4, 3.2 Hz, 1H, chromanone-H-5), 7.18~6.88 (m, 4H,
chromanone-H, ArH), 6.68 (d, J/=8.0 Hz, 1H, ArH), 5.13
(s, 2H, CH,), 3.86 (s, 3H, OCHj3), 3.75 (s, 3H, OCH3); *C
NMR (CDCls, 100 MHz) 6: 181.6 (d, “Jr.c=1.9 Hz), 157.4
(d, '"Jr.c=2403 Hz), 157.6 (d, “Jrc=1.5 Hz), 152.9,
148.0, 134.0, 131.2, 128.5, 123.9, 1232 (d, *Jr.c=24.5
Hz), 122.5 (d, *Jr.c=6.6 Hz), 120.0, 119.6 (d, *Jr.c=7.4
Hz), 113.8, 112.7 (d, 2Jr.c=23.2 Hz), 68.3, 61.2, 55.8; IR
(film) v: 2941, 1670, 1610, 1577, 1489, 1438, 1267, 1074,
987, 750 cm '; ESI-MS m/z: 315.58 [M+H]"; 337.51
[M+Na]".

3i: EREOEDIR A, mp. 124~125 'C; '"H NMR
(CDCls, 400 MHz) d: 7.93 (s, 1H, CH=), 7.92 (s, 1H,
chromanone-H-5), 7.38 (dd, J = 8.8, 2.0 Hz, 1H,
chromanone-H), 7.07 (t, J=8.0 Hz, 1H, ArH), 6.96 (d, /=
8.0 Hz, 1H, chromanone-H), 6.87 (d, J=8.8 Hz, 1H, ArH),
6.68 (d, J=8.4 Hz, 1H, ArH), 5.14 (s, 2H, CH,), 3.86 (s,
3H, OCH;), 3.75 (s, 3H, OCH;); *C NMR (CDCl;, 100
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MHz) ¢: 181.3, 159.8, 152.9, 148.0, 135.5, 134.1, 131.0,
128.4, 127.1, 127.1, 124.0, 122.8, 122.0, 119.7, 113.8,
68.4, 61.2, 55.9; IR (film) v: 2937, 1676, 1604, 1575,
1471, 1421, 1266, 1078, 754, 634 cm '; ESI-MS m/z:
330.95 [M]".

3j: I OEPIR A, mp. 112~113 'C; '"H NMR
(CDCl;, 400 MHz) o: 8.57 (dd, J=8.2, 1.0 Hz, 1H,
thiochromanone-H-5), 7.57~6.71 (m, 7H, CH=, thio-
chromanone-H, piperonal-H), 5.92 (s, 2H, piperonal-CH,),
3.90 (s, 2H, CH,); *C NMR (CDCl;, 100 MHz) d: 179.0,
147.8, 146.2, 137.2, 136.8, 134.1, 132.3, 131.6, 131.0,
129.1, 127.5, 126.4, 122.4, 109.8, 108.4, 100.9, 37.5; IR
(film) v: 2893, 1610, 1589, 1488, 1440, 1245, 1038, 931,
742 cm™'; ESI-MS m/z: 319.03 [M+Na] .

3k: s EAERR A, mp. 176~178 C; 'H NMR
(CDCl3, 400 MHz) o: 7.77 (s, 1H, CH=), 7.63 (dd, J=
8.4, 3.2 Hz, 1H, chromanone-H-5), 7.21~6.77 (m, 5H,
chromanone-H, piperonal-H), 6.03 (s, 2H, piperonal-CH,),
5.31 (s, 2H, CH,); *C NMR (CDCl;, 100 MHz) 6: 181.4
(d, *Jp.c=2.0 Hz), 157.5 (d, 'Jp.c=240.5 Hz), 157.1 (d,
“Jec=1.8 Hz), 149.0, 148.1, 138.0, 128.6, 128.3, 125.6,
123.2 (d, “p.c=24.4 Hz), 122.5 (d, *Jr.c=6.7 Hz), 119.5
(d, *Jr.c=7.4 Hz), 112.8 (d, *Jr.c=23.3 Hz), 109.8, 108.7,
101.7, 67.8; IR (film) v: 1670, 1488, 1257, 1126, 1043,
823 cm™'; ESI-MS m/z: 300.84 [M+H]".

3L HEEDR A A, mp. 196~198 'C; 'H NMR
(CDCl;, 400 MHz) o: 794 (d, J = 1.6 Hz, IH,
chromanone-H-5), 7.58 (s, 1H, CH=), 7.41~6.77 (m, 5H,
chromanone-H, piperonal-H), 6.03 (s, 2H, piperonal-CH,),
5.34 (s, 2H, CH,); "*C NMR (CDCls;, 100 MHz) J: 181.0,
159.3, 149.1, 148.1, 138.2, 135.5, 128.4, 128.2, 127.3,
127.2, 125.6, 122.8, 119.6, 109.8, 108.7, 101.7, 67.8; IR
(film) v: 1670, 1654, 1488, 1419, 1267, 746 cm™'; ESI-MS
m/z: 314.60 [M]".

2 ZR5VE
21 FTEFEZSERMAETIEE N 3a~3l HYLLER

5 LW I AN ] 5 A R H ARG I 5 I T A
PR, SRR 1 PR,

HIR 1 LU, S8R FEMLE, R
VAT VL OR G T S SIS 0], R4S B0 110 3-
BRI ) o s-4- B AT A2, TR, thdee G 1 A LI R
FEIH, b TR RS G
22 EMFHSREHIER

I 1 AT Joi@ R JC W IR B 04 1 A 771
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Table 1 Synthetic comparison of compounds 3a~ 31 between solvent-free conditions using grinding method and conventional method

Ketone Method A Method B
Compd. Ar Formula = : = :
X Y t/min Yield/% t/min Yield/%
3a 2,5-CH;0CgH; H S CisH1605S 150 73 6 95
3b 2,5-CH;0C6H; F o CisH5FO4 60 55 3 76
3c 2,5-CH;0CgH; Cl o C5H;5ClO4 80 66 4 82
3d 2,4-CH;0CgH; H S CisH605S 90 94 5 96
3e 2,4-CH;0CgH; F o CisH5FO4 80 51 4 85
3f 2,4-CH;0CgH; Cl o C5H;5ClO4 75 45 3 76
3g 2,3-CH;0CgH; H S CisH605S 150 92 6 95
3h 2,3-CH;0CgH; F o CisH5FO4 30 63 3 80
3i 2,3-CH;0CgH; Cl o C5H;5ClO4 30 50 2 75
3j 3,4-OCH,0C¢H; H S Ci7H,05S 60 27 5 60
3k 3,4-OCH,0C¢H; F O Ci7H,,FO, 35 23 2 50
31 3,4-OCH,0C¢H; Cl O Cy;H;,ClO, 20 20 2 45
“Method A: conventional solvent method; method B : solvent-free grinding method.
15, DARACEDE 2b A 2¢ D4 JEURHK NN (A3, 7 References

RAW LU, 17 LABR CAi I 2a A JEURKI BN 72 2 48 e,
BSEIS TAVAAG, R FH R ANV I JE 75 PR INAGR A T
Vi, E TLC Ml e dERRRT A8, 5 DAEAR (5 i (2D,
2¢) 49 JEURHNS, Bt G S IR [A] AR 0 s s it B 1) FF v,
76 TLC EaHIZ /N0, R Z2A R B AR
SOV HLEEFD TLC M I s B B GR, HEDI L ] B S A
T IR SRR G RN, BRI b A A W H
DT Bl SR AR I, A ) T 67 8 B B, A Il
A N R Gy AT, R R )k AR B AR R
i PRI F SRR R, TR 2b R 2¢ 3075 A 0 1)
W HLFHE(F, Cl), LA 2b F 2¢ RS KA H B4
G RN, ARG, AR TR, REEE
FRALA DI P= R B, IRk, BL 2b A1 2¢ A JEOREI) SO,
T S A AR IR il B N EAT, BORHIN Sk 5 i Ak 7R
A, ARG FEINNE AT SN, R ) B .

23 BRUEYRILERENR

E Bk &4 3a~31 i IR &K, £E 1670 cm™!
BT R o f-ANHLRT C=0 FIBFER I, {5 800~
830 cm ' AN B C—H RURRIEW . F 'H
NMR 5% &, () Cmi M 1 5 T8 (P 2R R i A % T
(CH=)ML AR AE O 8.61~6.42 28], Bithim L)
CH, 7EA A% 6 3.90 BEIT; (bl L 1¢) CH, 7EAL 747
#6520 BT, #F PC NMR &, H1T 2b, 3b, 3e, 3h,
3k N ERANEY), RN, XS &P &
NI, SRAEN o, p, p-WBI ISy, KL
I, BB  Jrc=239~240 Hz, “Jp.c=23~25
Hz, *Jr.c=6~8 Hz.
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