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Scheme 1 Synthesis routes of cyclohexyl ketone compounds
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Scheme 3 Reaction mechanism for the preparation of CPK
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Table 1 Physical properties and elemental analyses of compounds 3—8
. Elemental analysis( % , caled. )
Compd. R Appearance Yield( % ) b.p. orm.p./C
C H N
3 CeHy Colorless solid 53 55—56(55—571'1) 82.87(82.94) 8.49(8.57) —
4 CH, Yellow liquid 78 114—116(1170191)  54.80(54.89)" 5.97(5.92)"  18.17(18.29)°*
5 CH,CH, Yellow liquid 77 126—128° 56.18(56.24)%  6.33(6.29)%  17.51(17.49)®
6 CH;(CH,);  Yellow liquid 71 171—173(98 kPa)  78.44(78.51)  11.73(11.98) —
7¢ C¢H;CH, Colorless oil 56 139—141 (140" 1Y% 69.41(69.47)¢ 8.11(8.16)°  16.17(16.20)°
8 p-CH;C¢Hs  Colorless solid 51 68—70 83.01(83.12) 8.95(8.97) —

a. m.p. of 2,4-dinitrophenylhydrazone; b. 2 ,4-dinitrophenylhydrazone; c. should be stored at low temperature under nitrogen atmosphere;

d. m.p. of semicarbazone; e. semicarbazone.

Table 2 'H NMR and MS data of compounds 3—S8
Compd. "H NMR(CDCI,, 400 MHz) , & MS, m/z IR, #/cm !
3 7.45—7.94 (m, SH, Ar—H), 3.26 (m, IH, 188(M*,16), 133(11), 120(6), 106(8), 1668(C=0)
—CH—CO0—), 1.27—1.88(m,10H,CH,) 105(100) , 77(26), 55(9), 51(5), 41(6)
4 1.32—1.83 (m, 10H, —CH,—), 2.08 (s, 3H, 126(M*,35), 111(29), 83(100), 69(6), 1710(C=0)
—CO—CH,;), 2.31(t,1H, —CH—CO—) 67(13),55(63),41(43), 39(8), 27(11)
5 1.03(t,3H, —CH,), 1.38—1.88(m,10H, —CH,—), 140(M*,29), 111(25), 83(100), 67(7), 1706(C=0)
2.29 ( m, 1H, —CH—CO—), 2.48 ( m, 2H, 55(45),41(18),29(13)
—CO—CH,—)
6 0.95(t,3H, —CH;), 1.34—1.82(m,14H, —CH,—), 168(M*,18), 153(5), 139(7), 111(18), 1702(C=0)
2.31 (m, 1H, —CH—CO—), 2.44 (t, 2H, 98(6), 83(100), 67(21), 55(41), 43
—CO—CH,—) (11), 41(16), 29(16)
7 1.36—1.81 ( m, 10H, —CH,—), 2.33 (m, 1H, 202(M™*,23), 147 (8), 111 (33), 91 1691(C=0)
—CH—C0—), 3.72 (s, 2H, —CO—CH,—), 7.08— (100), 83(65), 77(16), 55(9), 51(5),
7.28(m,5H, Ar—H) 41(6), 39(13), 27(6)
8 1.39—1.75(m,10H, 5 CH,), 2.44(s,3H, Ar—CH;), 202(M*,15), 189(20), 147 (11), 134 1669(C=0)
2.99 (m, IH, —CH—CO—), 6.83 (m,2H, Ar—H), (18), 105(100), 91 (86), 79 (8), 78

7.45(m,2H, Ar—H)

(19), 55(9), 51(8), 41(13), 27(7)
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Scheme 4 Synthesis routes of CPK from benzoic acid
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Table 3 Effect of proportion between Et,O and THF on the yield of CPK

V(E,0)/V(THF) 3:1 2:1 1:1 1:2 1:3 1:4 1:5 1:6
Yield( % ) 38.2 2.1 46.9 47.4 51.2 53.0 52.1 51.3
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Novel Method for Biomimetic Synthesis of
Cyclohexyl Ketone Compounds

LI Jian-Li, YIN Wen-Ting, ZHANG Jin, GUO Yuan,
WU Xiang-Long, BAI Yin-Juan, SHI Zhen~
( Department of Chemistry, Northwest University, Xi' an 710069, China)

Abstract The tetrahydrofolate coenzyme is the methyl source of the methylation for many materials (inclu-
ding the DNA and RNA) in the living body to transfer one carbon unit for the biosynthesis and metabolism.
On the basis of the one-carbon unit transfer reaction of tetrahydrofolate coenzymes, six cyclohexyl ketone com-
pounds were synthesized successfully with benzimidazolium salt as the tetrahydrofolate coenzyme model at for-
mic acid oxidation level and Grignard reagent as a nucleophile to which one carbon unit was transferred via ad-
dition-hydrolysis reaction. Their structures were characterized by elemental analysis, 'H NMR, IR and MS
spectra. A novel method for the convenient biomimetic synthesis of cyclohexyl ketone compounds was provi-
ded. The reaction mechanism and the effects of reaction conditions on the yield were investigated.

Keywords  Cyclohexyl ketone compound; Tertrahydrofolate coenzyme model; Benzimidazolium salt;
Grignard reagent; Biomimetic synthesis
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