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Synthesis of Trans—4— (N— Acetylamido) Cyclohexanol
ZHAO Meng—meng, XU Chong—fu, SONG Yun—Ili, FU Li—xiang, LI Jia—jun
(School of Petrochemical Engineering, Changzhou University, Changzhou 213164, China)

Abstract: Trans—4— (N—acetylamido) cyclohexanol is an important precursor for the synthesis of phar-
maceutical intermediate, hydrochloride salt of trans—4—aminocyclohexanol. Study of synthesizing trans—
4 — (N—acetylamido) cyclohexanol by two step processes was reported in this article. Starting material p —
aminophenol was initially acetylated with acetic anhydride to yield 4 — (N — acetylamido) — p — phenol,
subsequent hydrogenation of this aromatic compound catalyzed by 5% Ru/C in presence of alkaline auxilia-
ry at 5. 0MPa and 120°C afforded the mixed trans — and cis —4 — (N — acetylamido) cyclohexanol with
96. 9% selectivity and 100% reactant conversion. The trans to cis ratio was 78 to 22 monitored by HPLC a-
nalysis. The targeted trans—isomer was isolated via recrystallization with 67. 0% overall yield. Effects of
myriad factors on the catalytic hydrogenation of 4 — (N—acetylamido) phenol as well as acetylation of p —
aminophenol were investigated. Processes of each synthetic step were monitored by HPLC. The molecular
structures of all the products were characterized using infrared and ' H and " C NMR spectroscopy respec-
tively.
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Fig. 1 Synthetic route of trans— 4 — (N—acetylamido) cyclohexanol
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Table 1 Effect of molar ratio of the reactants on the yield of the prod-
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1:2.0 33.7
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Table 2 Effect of reaction time on the yield of the product
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Table 3 Effect of reaction temperature on the yield of the product
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Table 4 Effect of various solvents on the yield the product
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Table 5 Effect of reaction temperature on the catalytic hydrogenation

FY WREE/C t/h C/% S/ % N/% T/C

1 80 12.0 96. 8 97.2 2.8 64/36
2 100 7.5 100. 0 97.4 2.6 71/29
3 120 4.0 100. 0 96. 9 3.1 78/22
4 140 2.5 100. 0 86. 5 13.5 72/28
5 160 1.0 100. 0 78.8 21.2 65/35
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Table 6 Effect of hydrogen pressure on the catalytic hydrogenation

JF%5 p/MPa  ¢/h c/% S/% N/% T/C

1 1 14.0 92.5 98. 6 1.4 76/24
2 2 11.0 94.9 98.1 1.9 76/24
3 3 8.5 98.2 97.7 2.3 79/21
4 4 7.0 100. 0 97.3 2.7 77/23
5 5 4.0 100. 0 96. 9 3.1 78/22
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Table 7 Effect of various auxiliaries on the catalytic hydrogenation

Fe o OWR d/h C/% S/ % N/% T/C

1 LIOH 4.0 100. 0 96. 9 3.1 78/22
2 NaOH 6.5 100. 0 94.5 5.5 65/35
3 KOH 7.0 92.1 94. 1 5.9 59/41
4 NazCOz 7.0 17.3 94. 6 5.4 41/59
5 J 3.5 100. 0 89.5 10. 5 42/58
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Table 8 Effect of the auxiliary amounts on the catalytic hydrogenation

TS w/% t/h c/% S/%  N/% T/C

1 10 3.5 100 92.1 7.9 55/45
2 20 4.0 100 95.3 4.7 62/38
3 30 4.0 100 96. 9 3.1 78/22
4 40 8.5 100 97.2 2.8 80/20
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Table 9 Effect of the catalyst amounts on the hydrogenation

FE  w/% t/h c/% S/% N/% T/C

1 1 8.5 92.3 94. 4 5.6 75/25
2 2 4.0 100. 0 96. 9 3.1 78/22
3 3 2.5 100. 0 55.5 44.5 72/28
4 4 1.5 100. 0 27.4 72.6 74/26
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