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The Mannich Reaction of 1-(2-Hydroxyphenyl)-1-ethanone, -1-
propanone and -1-butanone, and 1-(2-Hydroxy-5-methylphenyl)-
2-phen-yl-1-ethanone

S.J. Joglekar, S.D. Samant*

Organic Chemistry Laboratory, University Department of Chemical
Technology, Matunga, Bombay 400019, India

The title compounds on reaction with secondary amines in the presence
of formaldehyde under acidic condition, gave the corresponding Man-
nich bases by w-aminomethylation.

1-(2-Hydroxyphenyl)ethanone (5) and its ring substituted de-
rivatives are reported to undergo the normal aminomethylation
at the w-methyl group when treated with formaldehyde and
primary"? and secondary amines®~® to give 1. However re-
cently, unusual Mannich type reactions of 5 have been re-
ported. In these reactions cyclic chromanone derivatives 2% and
310 are reported to be formed.

It was therefore, thought imperative to investigate the Mannich
reaction of 5 as well as of its higher homologues, such as 6 and 7.
Moreover, the Mannich reaction of 8 was also studied as it
contained a sufficiently active methylene group. The aim of the
project was to investigate the possibility of the participation of
the hydroxy group of the substrates in the ring formation.

Compounds 5, 6 and 7 were prepared by known methods, '’ ~'*

whereas the procedure for the preparation of 8 was modified.**
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Substrates 5-8 did not undergo the aminomethylation in the
absence of an acidic catalyst. When 1-phenylpiperazine was used
as amine, only 4 was obtained. On the other hand, when the
reaction of 5 was carried out with a secondary amine and form-
aldehyde in the presence of gaseous hydrogen chloride or per-
chloric acid, 3-amino-1-(2-hydroxyphenyl)-1-propanones (10)
were obtained (Table 1). Following the same procedure. 6,7 and
8 gave 3-amino-1-(2-hydroxyphenyl)-2-methyl-1-propanones
(11) (Table 2), 2-aminomethyl-1-(2-hydroxyphenyl)-1-butano-
nes (12) (Table 3), and 3-amino-1-(2-hydroxy-3-methylphenyl)-
2-phenyl-1-propanones (13) (Table 4), respectively.

Thus, 5, 6, 7, and 8 reacted with secondary amines and

formaldehyde to yield normal Mannich bases and not the cyclic
chromanone derivatives as reported earlier.
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Table 1. 3-Amino-1-(2-hydroxyphenyl)-1-propanones 10 Prepared

Prod- Yield* mp Molecular n IR (neat) v em™")  'H-NMR (CDCI;/TMS)
uct (%) CC)® Formula® —  §,J(H2)
OH C=0
0a 6l 191-192  C,4H,,NO; (235.3) 1493  3400-3200 1646  2.54 (t, 4H, J =4, N(CH,),): 2.85 (t, 2H, J = 7, CH,):

3.22(t,2H,J = 7, COCH,); 3.74 (. 4H.J = 4, O(CH,),):
6.85-7.85 (m, 4H. H,n): 12.22 (br s, 1H. OH)

10b 63 154155 C,4H,;oNO, (233.3) 1404 3600-3150 1640

10c %9 145-146  C,3H,,NO, (219.3) 1438  3500-3300 1655

10d 64 173-174  C,,H,oNO, (221.3) 1408  3550-3200 1640

e 60 oil C, H NO, (1932) 1401  3550-3150 1645

* Yield of the free base is reported. ¢ Satisfactory microanalyses obtained: C +0.13, H £0.15, N +0.1.
® mp of the hydrochloride is reported.

Table 2. 3-Amino-1-(2-hydroxyphenyl)-2-methyl-1-propanones 11 Prepared

Prod- Yield* mp Molecular n IR (neat) v (cm™?) 'H-NMR (CDCl;/TMS)
uct (%) ok Formula® — e §, J (H2)
OH C=0

a 53 160-161  C,,H,sNO; (249.3)  1.410  3400-3200 1634  1.25 (d, 3H. J =7, CH;); 2.44 (dd. 1H. Jpop = 12, J,;
= 8, N(CHaHb); 2.50 (t, 4H. J = 5. N(CH,),); 2.90 (dd.
1H, Jpm = 12, J,;o = 8, N(CHaHb); 3.65 (1. 4H, J = 5,
O(CH,),); 3.65-4.00 (m, 1H, COCH); 6.90-7.90 (m, 4H.,
H,.on); 12.50 (s, 1 H, OH)

b 56 240-241  C,sH,NO, (247.3) 1468  3600-3250 1640

ile 59 C HoNO, (233.3) 1403 3400-3200 1635
11d 63 - C4H,;NO, (235.3) 1.413  3550-3300 1640
e 59 - C;H{;NO, (207.3)  1.467  3500-3100 1646
* Yield of the free base is reported. ¢ Satisfactory microanalyses obtained: C +0.1. H +0.09, N +0.06.

® mp of the hydrochloride is reported.

Table 3. 2-Aminomethyl-1-(2-hydroxyphenyl)-1-butanones 12 Prepared

Prod-  Yield* mp Molecular n IR (neat) v (cm™!) '"H-NMR (CDCl,/TMS)
uct (%) (“C)° Formula® e 4, J (H2)
OH C=0

12a 48 155-156  C,sH, NO, (2633) 1471 3600-3200 1630

120 51 235-236  C, H,,NO, (261.4) 1461 3500-3200 1630

12¢ 49 162-163  C,sH,,NO, (247.3)  1.458  3600-3200 1642

12d St 237-238  C,sH,3NO, (249.3) 1400 3600-3200 1630

2e 50 - C13HoNO, (2213) 1501 3550-3300 1640 0.92 (1, 3H, J =6, CH,); 1.30 (s. 6H, N(CH;),): 1.30-
1.90 (m, 2H, CH,); 2.40 (dd, 1H, Jpep = 12, Jye = 7.
N(CHaHb); 2.90 (dd, 1H, J,ep = 12, Jyc = 7, N(CH,Hy):
3.30-3.90 (m, 1H. COCH); 6.70-7.90 (m, 4H, H,,,..)

* Yield of the free base is reported. ¢ Satisfactory microanalyses obtained: C +0.16, H +0.13, N +0.1.
> mp of the hydrochloride is reported.

Table 4. 3-Amino-1-(2-hydroxy-5-methylphenyl)-2-phenyl-1-propanones 13 Prepared

Prod- Yield®* mp mp Molecular IR (neat) v (cm™") 'H-NMR (CDCl,/TMS)
uct (%) °C)® Q) Formula® —_ ——— §,J(H2)
OH C=0
13a 48 57-58  191-192  C,oH,3NO; (325.4)  3500-3300 1640 2.24 (s, 3H, ArCH3); 2.46 (, 4H, J = 3.6, N(CH,),); 2.60

(dd, 1H. Jyo = 10.8, J,i = 9, CH,H,); 3.44 (dd, 1 H, J,
=10.8, J,;. = 9, CH,H,); 3.60 (1, 4H, J = 3.6, O(CH,),);
4.84 (q. 1H, J,, =9Hz, COCH): 6.70-7.55 (m. 8H.
Harom): 12.10 (s. 1 H, OH)

13b 51 45-46  215-216 C,,H,sNO, (323.4)  3500-3300 1680
3¢ 48 46-47  181-182  C,oH,,NO, (309.4)  3400-3100 1685
13d 53 51-52 200-201  C,oH,sNO, (311.4)  3400-3200 1680
3¢ 51 46-47 - CigHy NO, (2834)  3550-3250 1675

* Yield of the free base is reported. ¢ mp of the hydrochloride is reported.
" mp of the free base is reported. 4 Satisfaclory microanalyses obtained: ' +0.15, H +0.17, N +0.11.
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All reagents were commercially available. Secondary amines used for
the reaction were morpholine, piperidine, pyrrolidine, diethylamine and
dimethylamine. Melting points were recorded on a Campbell precision
melting point apparatus in open capillaries and are uncorrected. For
column chromatography, silica gel (60—120 mesh, Acme grade) was
used. The IR spectra were obtained using a Perkin-Elmer 397 spectro-
photometer. 'H-NMR spectra were obtained using a Jeol 90 MHz
NMR spectrometer, a Varian XL-100 high-resolution NMR spec-
trometer, and a Varian EM-360 spectrometer (60 MHz).

1-(2-Hydroxy-5-methylphenyl)-2-phenyl-1-ethanone (8);'* Modified Pro-
cedure:

4-Methoxyphenyl phenylacetate (22.6 g, 100 mmol) is dissolved in CS.
(40 mL). Anhydrous AICl; (22.6 g, 200 mmol) is added gradually. The
rate of addition is so maintained that the solution is just boiling. After
complete addition, CS, is distilled off, and the residue is heated at
130-140°C for 3h. The complex is broken by adding 5N HCI
(100 mL), at which point a red oil separates. The crude 8 is separated by
steam distillation and purified by crystallization from aqueous EtOH;
yield: 3.2 g (14%); mp 65-66°C (Lit.** mp 65-66°C).

The Mannich Reaction of 1-(2-Hydroxyphenyl)-1-ethanone, -1-propa-
none and -I-butanone and 1-(2-Hydroxy-5-methylphenyl)-2-phenyl-1-
ethanone: General Procedure:

A secoudary amine 9 (10 mmol) and formaldehyde (30 % aq. solution,
2 mL) are dissolved in absolute EtOH (20 mL) saturated with dry HCl
gas. The solution is warmed at ca. 60—-70°C for 15 minutes on a water
bath. The appropriate ketone (10 mmol) is then added, and the solution
is refluxed for 6 h. EtOH is distilled off, and the residue is dissolved in
H,O (15 mL). The aqueous layer is washed with ether (3 x 20 mL). The
aqueous solution is made basic with aq. ammonia, thus giving the crude
Mannich base, which is purified by column chromatography using silica

SYNTHESIS

gel. The elution is carried out with benzene/EtOAc (80:20, v/v). Its
hydrochloride salt is prepared by passing dry HCl gas through its
solution in absolute EtOH.

The characteristic data of compound 10-13 are recorded in Tables 1—4.

Received: 26 November 1987; revised: 9 June 1988

(1) Thile, K. Belg. Pat. 630296 (1963); C. 4. 1964, 61, 1823.
(2) Thile, K. von, Schimassek, U., Schlichetegroll, A. von Arzneim.
Forsch. 1966, 16, 1964.
(3) Brandes, R., Roth, H. Arch. Pharm. Ber. Dtsch. Pharm. Ges. 1967,
300, 1005.
(4) Luts, H.A., Nobles, W.L. J. Pharm. Sci. 1965, 54, 67.
(5) Varma, R.S., Nobles, W.L. J. Pharm. Sci. 1967, 56, 455.
(6) Potti, N.D., Nobles, W.L. J. Pharm. Sci. 1968, 57, 1487.
(7) Varma, R.S., Nobles, W.L. J. Med. Chem. 1968, 11, 195.
(8) Irikura, T., Kasuya, K. Yakugaku Zasshi 1965, 86, 344; C. A. 1966,
65, 2163.
(9) Kurihara, T., Takeda, H., Sato, H. Yakugaku Zasshi 1983, 103[ 2],
254; C.A. 1983, 98, 215264.
(10) Cascaval, A. Synthesis 1983, 579.
(11) Rosenmund, K. W., Schnurr, W. Liehigs Ann. Chem. 1928, 460, 56.
(12) Vogel, A.L, in: Richard Clay A Textbook of Practical Organic
Chemistry, 4th ed., The Chaucer Press, Ltd., Bungay, Sulfolk,
Great Britain, 1978, p. 750.
(13) Coulthard, M., Pyman, J. J. Chem. Soc. 1930, 280.
(14) Le-Van Thoi, Nguyen-Van Hoang Ann. Fac. Sci. Univ. Saigon
1962, 67; C. A. 1965, 62, 2733.

Downloaded by: University of Liverpool. Copyrighted material.



