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Reactions of Acetophenonyl Pyridinium Salts with Alcohols

She, Chuan Zhou, Jie

Chen, Hui

Liu, Xufeng  Zhang, Wanxuan®

(Hubei Collaborative Innovation Center for Advanced Organic Chemical Material, Key Laboratory for the Synthesis and Ap-
plication of Organic Functional Molecules, Ministry of Education, Hubei University, Wuhan 430062)

Abstract Acetophenonyl pyridinium salts are versatile reagents in organic reactions, but the reactivities of their carbonyls
were seldomly studied. It was found that the reactions of the carbonyls with alcohols occurred when acetophenonyl pyridinium
salts were treated with alcohols (or phenol) in the presence of a base giving rise to benzoates, and the departure of pyridyl with
the a-carbon atom was involved. High yields (80%~98%) were achieved when they reacted with alcohols, however a yield of

48% were obtained when phenol was used instead of alcohols.

Keywords acetophenonyl pyridinium salt; alcohol; derivative of benzoate
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Table 1 Results for the reactions of benzyl alcohol with aceto-
phenonyl pyridinium salts

Entry s | P2 NINE/h PR R %
1 1la:R’=R’=H 2a: R°*=H 15 90
2 1b:R*=CH;,R*=H 2a:R’=H 10 98
3 1¢:R*=H,R’=NO, 2b: R*=NO, 16 82
4 1d:R*=CN,R*=NO, 2b:R*=NO, 13 85
5 1le:R’=CH,;, R*=NO, 2b: R*=NO, 15 95

¢ RBEGAE n(1) © nCEPEE) © n(NaxCO3)=1: 1.4 1 3.5, FEH A1,
1.2 ZMTHREEZMEEAI RN

FRAE DL BB TT gl L, R FE ) R SRR e i o 1 2 b
1b, le, 1f, 1g 73l 55 2 MhlF ORI S Y, 45 2 AH Y. )4
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le 55280 SN, 7= 38 dI, AT 48%(3K 2, Entry 12).
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Table 2 Results for the reactions of alcohols with acetophenonyl pyridinium salts

Entry i i1 =4 2 FEER Y%
1 PhCH,OH 1b: R?=CH;, R*=H 2a: R'=PhCH,, R*=H 98
2 PhCH,OH le: R*=CH;, R*=NO, 2b: R'=PhCH,, R*=NO, 85
3 PhCH,CH,OH 1b: R*=CH,, R*=H 2¢: R'=PhCH,CH,, R*=H 90
4 PhCH,CH,OH 1le: R*=CH;, R*=NO, 2d: R'=PhCH,CH,, R*=NO, 84
5 p-NO,C¢H,CH,OH 1b: R*=CH,, R*=H 2e: R'=p-NO,C¢H,CH,, R*=H 96
6 CH;(CH,);0H le: R”*=CH;, R*=NO, 2f: R'=CH;(CH,);, R*=NO, 83
7 CH;(CH,);0H 1f: R”*=CH;, R*=Cl 2g: R'=CH;(CH,);, R*=Cl 91
8 CH;(CH,);0H 1g: R”?=CH,, R*=0CH; 2h: R'=CH;(CH,);, R*=0CH;, 95
9 CH;(CH,),CHOHCHj le: R”*=CH;, R*=NO, 2i: R'=2-pentyl, R*=NO, 80
10 CH;(CH,),CHOHCH; 1f: R*=CH,, R*=Cl 2j: R'=2-pentyl, R*=Cl 85
11 CH;(CH,),CHOHCHj le: R””=CH;, R*=0CH; 2k: R'=2-pentyl, R*=0CH, 90
12 PhOH 1le: R*=CH;, R*=NO, 21: R'=Ph, R*=NO, 48

¢ JNGAT: R ER I Y 0.36 mmol, FURMATEITLE R (1) T n(RTEE) © n(NayCOs)=1 © 1.4 1 3.5, HIUEE mL)H B, SOV 1.5~10 h (TLC A).
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(B e 4-HUIERE) R 85 mL TR 2B, P TR £
45 °C, NIRRT TLC FRES W B N BERE. B 5¢
BB S (FF 224 15 h), HhoRWcse A, F = SO bk
1, BTG, TRONT-HRES N DR . e 7y
T 1a~1g. P45 TH NMR JIl5E, 53¢
BR[6TAH AT
322 F4ndh 5RO R

SN — MR R e () TR 1.
Na,COs W I SN A 1, AR08 IR BT EAT OV
Wit TLC WS N IRERE, [NV EEHRG, K VIR A Y5
B BIF RS, BEAERR LE ), BRI e
gl PR RERE Y 2a~21(E 2). PYWL H
NMR #dfs 55 SCHERO0S A €.

HKHRERE2a)": "TH NMR (CDCL, 600 MHz) 6:
8.08 (d, J=7.8 Hz, 2H), 7.54 (t, J=7.8 Hz, 1H), 7.45~
7.33 (m, 7H), 5.36 (s, 2H).

4- i 3 H R " g (2b)®: "H NMR (CDCls, 600
MHz) 6: 8.27 (d, J=8.4 Hz, 2H), 8.23 (d, J=8.4 Hz, 2H),
7.46 (d, J=6.6 Hz, 2H), 7.43~7.35 (m, 3H), 5.41 (s, 2H).

KR 2 415 20)": 'TH NMR (CDCls, 600 MHz) §:
7.93 (d, J=7.2 Hz, 2H), 7.44 (t, J=7.8 Hz, 1H), 7.32 (t,
J=7.8 Hz, 2H), 7.22~7.13 (m, 5H), 4.44 (t, J=7.2 Hz,
2H), 2.99 (t, J=7.2 Hz, 2H).

4-fEFE IR R 2 2 F5(2d)®: "TH NMR (CDCl5, 400
MHz) 6: 8.18 (d, J=8.4 Hz, 2H), 8.09 (d, J=8.4 Hz, 2H),
7.14~7.25 (m, 5H), 4.51 (t, J=6.8 Hz, 2H), 3.02 (t, J=
6.8 Hz, 2H).

7K I R-4-fi 2K B (2e)!"™: "H NMR (CDCls, 600
MHz) §: 8.16 (d, J=8.4 Hz, 2H), 8.01 (t, J=8.4 Hz, 2H),
7.50~7.56 (m, 3H), 7.37~7.43 (m, 2H), 5.38 (s, 2H).

4-RER R IE THE2H!: 'TH NMR (CDCls, 400
MHz) d: 8.27 (d, J=7.6 Hz, 2H), 8.20 (d, J=7.6 Hz, 2H),
438 (t, J=6.4 Hz, 2H), 1.85~1.74 (m, 2H), 1.52~1.44
(m, 2H), 0.99 (t, J=7.6 Hz, 3H).

4-FH AT IR IE Tl 'H NMR (400 MHz,
CDCl3) o: 7.98 (d, J=8.4 Hz, 2H), 7.41 (d, J=8.4 Hz,
2H), 4.33 (t, J=6.4 Hz, 2H), 1.71~1.81 (m, 2H), 1.46~
1.55 (m, 2H), 0.99 (t, J=7.6 Hz, 3H).

4-FAEREZE R IE T E5(2h)'Y: '"H NMR (400 MHz,
CDCl3) d: 7.99 (d, J=8.8 Hz, 2H), 6.91 (d, J=8.8 Hz,
2H), 4.27 (t, J=6.8 Hz, 2H), 3.85 (s, 3H), 1.69~1.79 (m,
2H), 1.45~1.54 (m, 2H), 0.98 (t, J=7.2 Hz, 3H).

4-HHEZRE R IR-2- IR B (20)1: "H NMR (CDCls, 400
MHz) d: 8.28 (d, J=8.4 Hz, 2H), 8.20 (d, J/=8.8 Hz, 2H),
5.16~5.25 (m, 1H), 1.71~1.81 (m, 1H), 1.58~1.66 (m,
1H), 1.38~1.48 (m, 2H), 1.37 (d, J=6.0 Hz, 3H), 0.96 (t,
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J=17.2 Hz, 3H).

4- G R -2- IR R 2N '"H NMR (400 MHz,
CDCl3) 6: 7.97 (d, J=8.4 Hz, 1H), 7.40 (d, J=8.4 Hz,
2H), 5.10~5.20 (m, 1H), 1.66~1.78 (m, 1H),1.52~1.64
(m, 1H), 1.36~1.47 (m, 2H), 1.33 (d, J=6.0 Hz, 3H),
0.94 (t, J=7.2 Hz, 3H).

4- FUE B T R -2- 2R (2K)": "H NMR (CDCls,
400 MHz) 8: 8.00 (d, J=8.4 Hz, 2H), 6.91 (d, J=8.4 Hz,
2H), 5.08~5.20 (m, 1H), 3.86 (s, 3H), 1.71~1.81 (m,
1H), 1.52~1.63 (m, 1H), 1.36~1.49 (m, 2H), 1.32 (d, J=
5.6 Hz, 3H), 0.94 (t, J=7.2 Hz, 3H).

4- il FE 2% F R 2K g 2D 'H NMR(CDCls, 400
MHz) J: 8.40~8.33 (m, 4H), 7.52~7.38 (m, 2H), 7.37~
7.14 (m, 3H).
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