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A Facile and Efficient Synthesis of Polysubstituted Cyclohex-
anol Derivatives under Solvent-Free Conditions
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Abstract A facile and efficient synthesis of polysubstituted cyclohexanol derivatives by the addition and cyclization reaction
of substituted acetophenone and chalcone in the presence of NaOH under solvent-free conditions is reported. This protocol has
the advantages of shorter reaction time, mild conditions, easy work-up, and environmental friendliness. The products were
identified by IR, "H NMR and elemental analysis. The solvent-free method is the efficient approach for the synthesis of these

compounds.
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3

3a: Ar'=CgHs, Ar'=CgHs, Ar*=CgHs; 3b: Ar' =CgHs, ArP=4-FCgH.,
Ar*=CqHs; 3c: Ar'=CqHs, Ar’=2-CIC¢Hs, Ar’=CgHs; 3d: Ar'=
CeHs, ArP=4-CICsHs, Ar’=CgHs; 3e: Ar'=CgHs, Ar’=4-CH;CsH.,
ArP=CgHs; 3f: Ar'=3-CIC¢H4, AP=CqHs, Ar’=3-CICH,; 3g: Ar'=
4-CICgHs, ArP=CgHs, Ar'=4-CICsHs; 3h: Ar'=4-CH;CeHs, ArP=
4-CH3CgHs, Ar® = 4-CH3CeHis, 3i: Ar' = 4-CHsCeHs, AFF =
3,4-(CH3);CeHs, Ar*=4-CH3CgHs; 3j: Ar'=4-CH30CeH,, Ar*=CgHs,
Ar*=4-CH;0CgH,

1 SRIEERS
1.1 XEEFARF

FOESHIER, 5 A s A A AL st RMOCrR e s AR
(19 TXS SAIE s G 72 (L R AR ), 2EAM61ERH]
FT/IR-8101 FLLLAMERESGN E (KB K F); AR
K H Bruker-400 MHz ZYRZHE IR 2, DMSO-d;
JER, TMS N FR; Tt 70 B Perkin-Elmer 240011
TG E AT . BT IR A A Hr el elfb 7 4, ff
R ARZ 2. AR E % SCER[10] 7774 1.

12 ZEHRIARCEBTEYHEKR

AR (1.5 mmol), £/KEI(3 mmol)Fl NaOH
(25 mmol) & T HEHHR IR &35, RN IR R
F 50 mL BB, 70 “CF W21 30~60 min, 1535
R, HCL KA H(5%) TR, FKsEZR i, Hhik,
UKL= 95% BtOH TE&5 5 T4, 73 Al 44 3.

1,3,5- = K2, 4- “ X IR -1-38 CABE(3a): A
4K, R 86%. m.p. 242~243 “C; 'H NMR (DMSO-d,
400 MHz) d: 1.81 (t, J=10.0 Hz, 1H, CH), 2.86 (s, 1H,
CH), 3.73 (s, 1H, CH), 3.95 (t, J=11.2 Hz, 1H, CH), 4.77
(d, J=10.8 Hz, 1H, CH), 5.04 (d, J=11.6 Hz, 1H, CH),
5.16 (s, 1H, OH), 7.06~7.15 (m, 11H, ArH), 7.23~7.46
(m, 12H, ArH), 7.63 (d, J=7.6 Hz, 2H, ArH); IR (KBr) v:
3408, 3060, 3028, 1669, 1646, 1596, 1579, 1559, 1541,
1493, 1448, 1396, 1346, 1255, 1220, 1181, 1067, 1002,
974, 953, 755, 699 cm '. Anal. caled for Ci;sHs,05: C
85.05, H 6.01; found C 85.28, H 5.99.

1- K H-3,5- 0 AR e -2,4- — 0K FE - 1-3F L
(3b): Aa[ELE, E 83%. m.p. 217~219 C; '"H NMR
(DMSO-ds, 400 MHz) 6: 1.82 (dd, J=3.2, 13.2 Hz, 1H,
CH), 2.83 (d, J=13.2 Hz, 1H, CH3), 3.70~3.77 (m, 1H,
CH), 3.96 (t, J=11.2 Hz, 1H, CH), 4.76 (t, J=11.2 Hz,
1H, CH), 5.01 (d, J=11.2 Hz, 1H, CH), 5.22 (s, 1H, OH),
6.66 (t, J=9.2 Hz, 2H, ArH), 6.92~6.99 (m, 3H, ArH),
7.11~7.21 (m, 7H, ArH), 7.29~7.45 (m, 9H, ArH), 7.64
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(d, J=7.6 Hz, 2H, ArH); IR (KBr) v: 3297, 3058, 2930,
1661, 1599, 1580, 1509, 1447, 1416, 1389, 1300, 1256,
1223, 1182, 1158, 1091, 1069, 1003, 971, 951, 891, 834,
785, 761, 710, 692, 667, 562, 537, 525 cm . Anal. calcd
for C3gH30F,05: C 79.70, H 5.28; found C 79.55, H 5.32.

1- R H-3,5- AR Gk -2,4- — 2K F - 1- 3
(3c): A A, E 80%. mp. 246~248 C (lit.!""
208~210 ‘C); '"H NMR (DMSO-d, 400 MHz) &: 1.77 (d,
J=10.4 Hz, 1H, CH), 2.63 (s, 1H, CH), 4.46 (s, 1H, CH),
4.67 (s, 1H, CH), 4.90 (d, J=11.2 Hz, 1H, CH), 5.07 (d,
J=11.6 Hz, 1H, CH), 5.28 (s, 1H, OH), 6.68 (d, J=7.6
Hz, 1H, ArH), 6.83~7.01 (m, 4H, ArH), 7.13~7.21 (m,
9H, ArH), 7.31 (t, J=7.2 Hz, 2H, ArH), 7.43 (d, J=7.2
Hz, 2H, ArH), 7.50 (d, J=7.6 Hz, 2H, ArH), 7.64 (d, J=
8.0 Hz, 2H, ArH), 7.90 (d, J=7.6 Hz, 1H, ArH); IR (KBr)
v: 3467, 3057, 2910, 1673, 1652, 1595, 1577, 1559, 1541,
1492, 1476, 1447, 1386, 1299, 1255, 1218, 1193, 1160,
1134, 1036, 1001, 974, 957, 923, 755, 738, 695 cm .
Anal. caled for CigHsCLOs: C 75.37, H 4.99; found C
75.62, H 4.96.

1- A HE -3, 5- T GUA L -2, 4- — Ok FT L - 1- 3K Ul
(3d): A, WE 87%. m.p. 243~244 C (lit.""
187~189 °C); '"H NMR (DMSO-d, 400 MHz) J: 1.80 (d,
J=10.4 Hz, 1H, CH), 2.85 (s, 1H, CH), 3.71 (s, 1H, CH),
3.95 (s, 1H, CH), 4.77 (s, 1H, CH), 4.99 (d, J=11.6 Hz,
1H, CH), 5.21 (s, 1H, OH), 6.90~6.98 (m, 3H, ArH),
7.09~7.22 (m, 9H, ArH), 7.29~7.42 (m, 9H, ArH), 7.61
(d, J=7.2 Hz, 2H, ArH); IR (KBr) v: 3393, 3060, 3027,
1668, 1634, 1596, 1578, 1559, 1541, 1507, 1492, 1448,
1412, 1346, 1317, 1256, 1219, 1181, 1093, 1071, 1014,
1001, 973, 954, 823, 783, 760, 731, 692, 668 cm'. Anal.
calcd for C33H;30C1,05: C 75.37, H 4.99; found C 75.20, H
5.00.

1- R H-3,5- 56 F R k-2, 4- — 2K - 1- 38 Ll
(3e): MO 4A, KE 89%. mp. 262~264 C (lit.!""
197~198 °C); '"H NMR (DMSO-ds, 400 MHz) §: 1.76
(dd, J=3.6, 13.6 Hz, 1H, CH), 1.87 (s, 3H, CH3), 2.08 (s,
3H, CH3), 2.80 (t, J=13.2 Hz, 1H, CH), 3.68 (t, J=9.6
Hz, 1H, CH), 3.90 (t, J=11.6 Hz, 1H, CH), 4.72 (t, J=
11.2 Hz, 1H, CH), 4.99 (d, J=11.6 Hz, 1H, CH), 5.11 (s,
1H, OH), 6.63 (d, J=7.6 Hz, 2H, ArH), 6.89~6.96 (m,
3H, ArH), 7.08~7.17 (m, 7H, ArH), 7.21 (d, J=8.0 Hz,
3H, ArH), 7.27~7.31 (m, 2H, ArH), 7.39 (d, J=8.0 Hz,
4H, ArH), 7.61 (d, J=7.6 Hz, 2H, ArH); IR (KBr) v: 3477,
3056, 3023, 2920, 1668, 1596, 1579, 1514, 1492, 1448,
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1384, 1349, 1309, 1256, 1221, 1191, 1095, 1069, 1002,
975, 953, 889, 816, 782, 760, 696, 586 cm . Anal. calcd
for C4oH3605: C 85.07, H 6.43; found C 85.42, H 6.40.

1- 8] Gk -3,5- A2 4- A U R - 1- 2R
CEEh): AR, 1% 80%. mp.>280 ‘C; '"H NMR
(DMSO-ds, 400 MHz) 6: 1.86 (d, J=10.0 Hz, 1H, CH),
2.94 (t, J=13.2 Hz, 1H, CH), 3.68 (s, 1H, CH), 3.97 (t,
J=11.6 Hz, 1H, CH), 4.70 (d, J=11.2 Hz, 1H, CH), 4.97
(d, J=11.2 Hz, 1H, CH), 5.43 (s, 1H, OH), 6.73~6.80 (m,
3H, ArH), 6.86~6.91 (m, 3H, ArH), 6.99~7.10 (m, 6H,
ArH), 7.12~7.41 (m, 6H, ArH), 7.52 (d, J=8.0 Hz, 2H,
ArH), 7.71 (d, J=11.6 Hz, 2H, ArH); IR (KBr) v: 3433,
3065, 3029, 1672, 1616, 1571, 1494, 1473, 1455, 1422,
1318, 1249, 1216, 1194, 1073, 999, 889, 784, 771, 759,
700, 671 cm™'. Anal. caled for CisH,sCl;05: C 71.31, H
4.57; found C 71.13, H 4.66.

-5 G HE-3,5- AL 4- 0GR R R -1- 2R
ClEGBg): AMFEA, IR 82%. mp. 195~197 C; 'H
NMR (DMSO-dg, 400 MHz) 6: 1.82 (d, J=6.0 Hz, 1H,
CH), 2.88 (s, 1H, CH), 3.69 (s, 1H, CH), 3.94 (t, J=11.6
Hz, 1H, CH), 4.69 (d, J=10.8 Hz, 1H, CH), 4.95 (d, J=
11.6 Hz, 1H, CH), 5.35 (s, 1H, OH), 6.75 (t, J=7.6 Hz,
1H, ArH), 6.89 (t, J=8.0 Hz, 2H, ArH), 6.99 (t, J=7.6
Hz, 1H, ArH), 7.11~7.40 (m, 16H, ArH), 7.61 (d, J=8.4
Hz, 2H, ArH); IR (KBr) v: 3446, 3061, 3029, 2917, 1669,
1589, 1569, 1490, 1454, 1400, 1337, 1254, 1218, 1176,
1094, 1013, 975, 953, 860, 838, 795, 771, 756, 735, 700,
678 cm ', Anal. caled for CysHoCi305: C 71.31, H 4.57;
found C 71.59, H 4.48.

1,3,5- =% LR FE-2,4- % L K 3L -1-34 2
B (3h): F O, BE 85%. mp. 227~228 C; 'H
NMR (DMSO-dg, 400 MHz) 6: 1.69 (d, J=10.0 Hz, 1H,
CH), 2.08 (s, 6H, 2X CH3), 2.13 (s, 3H, CH;), 2.18 (s, 6H,
2XCHjs), 2.68 (d, J=6.0 Hz, 1H, CH), 3.64 (s, 1H, CH),
3.83 (s, 1H, CH), 4.69 (s, 1H, CH), 4.96 (d, J=12.0 Hz,
1H, CH), 5.10 (s, 1H, OH), 6.10 (d, J=7.6 Hz, 2H, ArH),
6.89~6.97 (m, 10H, ArH), 7.18 (d, J=7.6 Hz, 3H, ArH),
735 (t, J=8.0 Hz, 4H, ArH), 7.49 (d, J=8.0 Hz, 2H,
ArH); IR (KBr) v: 3448, 3029, 2917, 1654, 1607, 1567,
1512, 1412, 1380, 1330, 1308, 1287, 1255, 1225, 1207,
1181, 1116, 1029, 1015, 994, 828, 812, 735 cm . Anal.
calcd for C4;3Hy05: C 85.11, H 6.98; found C 85.30, H
7.03.

1% LA I 3,5 (3,4- L IR IE)-2. 4- % H
SR - 130 AR 3i): (TR, IR 80%. mup.
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255~257 ‘C; '"H NMR (DMSO-d, 400 MHz) 6: 1.75 (s,
1H, CH), 1.83 (d, J=9.6 Hz, 3H, CH;), 1.93~2.18 (m,
15H, 5X CHj3), 2.28 (s, 1H, CH), 2.41 (s, 3H, CH3), 3.58
(s, 1H, CH), 3.75 (s, 1H, CH), 4.72 (s, 1H, CH), 4.98 (d,
J=11.6 Hz, 1H, CH), 5.12 (s, 1H, OH), 6.92~6.98 (m,
7H, ArH), 7.35~7.40 (m, 9H, ArH), 7.70 (d, J=4.8 Hz,
2H, ArH); IR (KBr) v: 3420, 3024, 2919, 1669, 1653,
1592, 1569, 1541, 1506, 1455, 1407, 1331, 1312, 1286,
1257, 1240, 1224, 1204, 1181, 1124, 1085, 1036, 1017,
988, 818, 723, 585 cm '. Anal. calcd for CusHyO5: C
85.14, H 7.30; found C 85.28, H 7.32.

1-0) AR R AL -3,5- 2R -2, 4- 0] PRV AR RO FR Ik
FE-1-PA COREG3)): A E g, 1 84%. mp. 216~218
‘C; '"H NMR (DMSO-dg, 400 MHz) d: 1.73 (d, J=10.0 Hz,
1H, CH), 2.73 (t, J=12.4 Hz, 1H, CH), 3.60 (s, 3H,
OCHs), 3.65 (s, 3H, OCH,), 3.67 (s, 1H, CH), 3.70 (s, 3H,
OCHa), 3.85 (t, J=11.2 Hz, 1H, CH), 4.70 (t, J=10.8 Hz,
1H, CH), 4.96 (d, J=11.6 Hz, 1H, CH), 5.22 (s, 1H, OH),
6.65~6.71 (m, 7H, ArH), 6.82 (t, J=7.6 Hz, 2H, ArH),
6.97 (t, J=7.2 Hz, 1H, ArH), 7.10 (t, J=7.6 Hz, 2H,
ArH), 7.31 (d, J=17.6 Hz, 3H, ArH), 7.42~7.55 (m, 7H,
ArH); IR (KBr) v: 3382, 3061, 3029, 2934, 2838, 1662,
1600, 1573, 1511, 1455, 1421, 1343, 1309, 1257, 1228,
1171, 1117, 1072, 1031, 974, 955, 866, 841, 783, 768, 737,
701, 601 cm™'. Anal. caled for C4Hss0q: C 78.57, H 6.11;
found C 78.33, H 6.15.

2 R

BRME T a,B-ANUFNER, 2305 A B N RN
BRIEIPRFE R, B AILAbA 2R R R ek 4
GV DY, A HLE B Y. FRoAT) 8 4o 2
IR IR QUYL 125 e =T A N AIR A S R
AT SR NG R R A A N, BRI RS = 4, B AT TR AR
IR W55 A IR (1,3- 2R e -2- T M- 1- ) 76 & iR R T
BE, AR RS FR AR N =4, (H A AT s
(PIE N FF A R A, TRFRATT 230K [ N A W
70 Chn# 30 min, WFFURMNEER KA. T 1@ TLC
L e IRA B D I A s, FRATT ) SR RN 5% (1
R A S NAR S, RIE KRBT KY)
JRVEAE/KT b, Ik oy, $edt, 1S B Y i T4
Ay KRR, BATTRIA B = AN R i
IR IS =, i A HAR A, kA gy
BT BT A, FRAT T = R S S 4y B R B
AT N N R4 N ) Aldol ST AR R LU R R
CREIRTAY). 32U R, TATRSE— DA R
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SNAB B BT A AT BUAREE K 2K i 5 A [R] R AR
PR B R — RIS, 45 SR IR AT T 2 mT BAGR)
ROV AF R H AR, BRI A A 21K W 57 R
WA A R R . SR, BT
PEHL LA A PR AR, X RN A B S s,
A T LIGRBEAT H DA v i 22 1 21 2 UG &
BT AR, R SCHR[ 101 4RE 1 AL & W 1) 5 1k,
H R B TR PR 0 R 5 8 e N (9 =4, A AR
KROS5 0 RN, FRATHRIE (1 7732t 1 ml A FH A
IR S5 BAR A JR W 2 A EAT B, i LASEA A 16 ik
A 2 AR RIS R )

SN U 4b . GRG0 M. il
FELTAM GG 3400 em ' PR U —N W BRI, N
T R IR I, 1660 cm ™' BT HY B A o
IV N AZAE ST IR BRI, (ERZRET, UL 3a AHl, o
1.81 (t, J=10.0 Hz, 1H, CH), 2.86 (s, 1H, CH), 3.73 (s,
1H, CH), 3.95 (t, J=11.2 Hz, 1H, CH), 4.77 (d, J=10.8
Hz, 1H, CH), 5.04 (d, J=11.6 Hz, 1H, CH)%% 6 N5 -V
o BB IR e 3 LG R AL, o 5.16 (s, 1H,
OH)Ab [ LI 2 A2 AR R i1, 25 D5 Al e
L P AR A FRAT T =40 ) A e R 0 12 A2 T
RIS 25 BUAR A IR I 56 & A2 0531 Michael Jil 8 MY,
SRJGRAEST NI Aldol 4645 RN SE R, BT Y.
IEFEAME AN, A5G = A il b &=
(1 CWE, BT LA IR BE M/ AR SO R A 34l
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