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SYNTHESIS OF MANNICH COMPOUNDS FROM FLAVANONES

Gyosrgy Litkei*, Taméds Patonay and Jend Kardos
Department of Organic Chemistry, Kossuth Lajos
University H-4010 Debrecen, P. 0. Box 20. HUNGARY

The synthesis of a series of chromanone and flavanone de-
rivatives of considerable pharmacological activities has been
achieved by the classic Mannich reaction.1’2 Yields of these
reactions are generally poor1 and alkylation of the aromatic
ring3 may take place as well. Recently Schuda et g;.q described
an excellent method for the preparation of enaminones from ac-
tive methylene compounds with amide acetals. This procedure
proved to be suitable to synthesize enaminones (2) from flava-
nones (1) with dimethylformamide dimethyl acetal (DMF-DMA).
This method affords enaminone (2) in higher yield than the pre-
viously published procedure2 and the reaction is not considera-
bly influenced by the substitution pattern of rings A and B of
the flavanone (see Table 1).

The reduction of enaminone 2a with lithium aluminium hyd-
ride according to Martin et gl.s afforded Mannich base 3a which
was isolated as quaternary salt (4a), reducting of the carbonyl
group was not observed in these conditions. This is presumably
due to the formation of the unreactive> cyclic complex (5.

Flavanone l1a was converted into Mannich product 3a uti-

lizing the modified procedure of Sircar et gl.6 by the reaction
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of formaldehyde and dimethylamine hydrochloride in the presence
of acetic anhydride and ethereal hydrogen chloride. Reaction
of 3a with methyl iodide in dioxane yielded quaternary salt 4a.
The hydrochloride of the 3- [(dipropylamino)methyl]-flavanone
(6) and quaternary salt 7 from the base were prepared with di-

propylamine hydrochloride using the above-mentioned procedure.
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The substance obtained by the reduction of 6 with sodium boro-
hydride was prepared as hydrochloride and it proved to be 2,3-
-trans-3,4-trans-isomer (8) according to its "H-NMR spectrum.
In the absence of ethereal hydrogen chloride, the product of
the Mannich reaction was not 3a but the dimer 11, whose struc-

ture was established by spectral data (1H—, 13C—NMR and MS).

0
CHy

C]

®
0 j —{CHy), NH, (L
: 07" CeHg

3a- HC

3

In accordance with literature data,7 decomposition of 3a. HCl

leads to 3-methyleneflavanone (10) which reacts with the enol
form of compound 9 to afford 11 which was also obtained by re-
fluxing an aqueous solution of 3a.HCl for 2 hrs. The investi-

gation on the stereochemictry of 11 is in progress.

EXPERIMENTAL SECTION

Melting points were measured on a Kofler hot-stage and are un-
corrected. IR spectra were recorded with a Perkin-Elmer 283
instrument in KBr discs. 1H— and 13C--NMR spectra were obtained
on a Bruker WP 200 SY spectrometer in CDCl3 solution unless
otherwise stated. TMS was used as internal standard. Mass spec-—
tra were recorded with a VG 7035 GC-MS system, electron impact
at 70 eV.
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3~[(Dimethylamino)methylene}flavanones (gg-g). General Proce-
-1
)8 0

dure.- Flavanone (la-g, 10 mmol and dimethylformamide di-
methyl acetal (DMF-DMA) (40 mmol) were allowed to react to 110°
and the reaction was monitored by TLC (DC-Alurolle, Kieselgel
60 F254; benzene:methanol 15:1). After the disappearance of the
flavanone, the solvent was evaporated under reduced pressure

and the residue crystallized from anhydrous ethanol (Tables 1

and 2).

3—[(Trimethylammonio)methyl]flavanone iodide (4a).- a) A solu-

tion of 2a (5.3 mmol) in anhydrous ether (300 mL) was added
rapidly (approx. 5-10 min) to a vigorously stirred ice-cold
suspension of lithium aluminum hydride (5.6 mmol) in anhydrous
ether (20 mL). The mixture was stirred for 10 min, then quenched
with ethyl acetate and water. The solution was dried, the sol-
vent evaporated, and the oily residue was allowed to react with
methyl iodide (5 mL) dissolved in dioxane (2% mL) at room tem-
perature for 24 hrs. The precipitate was collected, washed with
anhydrous ether to yield 47% of 4a as white crystals, mp. 180-
-182°. b) A mixture of dimethylamine hydrochloride (12 mmol),
anhydrous ether (25 ml), 37% formaldehyde (2 mlL), and ethereal
hydrogen chloride (5 mlL) was stirred at 0° for 1 h, then 10 mmol
of flavanone (1a) dissolved in acetic anhydride (30 mL) was ad-
ded in drops. This mixture was refluxed for 10 hrs then the sol-
vent evaporated. The solid residue was stirred with a mixture
of sodium hydrogen carbonate solution and chloroform under coo-
ling. The organic layer was separated, washed and dried, then
the solvent evaporated. The residue was dissolved in dioxane

(20 ml) and allowed to react with methyl iodide (15 mL) on a

hot steam—-bath for 2 hrs. The precipitate was filtered off,
50
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washed with anhydrous ether to afford 54% 4a, mp. 180-182°.
Anal. Calcd. for C19H221N02: C, 55.18; H, 5.09; I, 29.15; N, 3.2

Found: C, 55.21; H, 5.10; I, 29.45; N, 3.25
IR : 2826 [2a‘scn3, €15)(01{3)3], 1690 ( C=0), 1605, 1472, 1462
(CC), 1310 (Ar-Cc(=0)), 1221, 1210 w, 1148, 995 (Flavanone skel-

1

eton) em '; TH NMR (DMS0-d) : J7.88 (dd. 1H, H-5), 5.71 (4,

®
1H, H-2; J=12 Hz), 4.25, 3.95 (ABX, 2x1H, CH,N; J,5=13 Hz), 2.8

2
(10 H, 3xCH3 + H3) ppm.

3-[(Dipropylamino)methyl] flavanone hydrochloride (6).- The re-

action was performed according to Method bj,using dipropylamine
hydrochloride instead of dimethylamine hydrochloride. After 10
hrs reflux the solvent was evaporated and the residue triturated
with anhydrous ether. The solid material was filtered off, crys—
tallized from a mixture of anhydrous ethanol-hexane (1:1) to
obtain 59% of 6, mp. 196-198°.
Anal. Calcd. for 022H2801NO2: C, 70.66; H, 7.54; C1, 9.48; N, 3.74

Found: C, 70.49; H. 7.53; C1, 9.50; N, 4.01
;5@: 2960 (\;sCHB),
( NH), 1690 (C=0), 1604, 1575 (CC), 1321, 1308, 1293 (Ar-C
1

2930 (VaSCHg), 2872 (VSCHB), 2570, 2430
(=0)), 1226, 985 (Flavanone skeleton) cm 1H NMR (DMSO—d6) :
§10.31 (br, 1H, NH), 5.68 (4, 1H, H-2; J=11.5 Hz), 4.15, 3.65
(ABX, 2x1H, CH2%5 J,g=12 Hz), 2.8 (m, SH, NcgacﬂecH%:r H-3),
1.1-1.6 (m, 4H, NCH20§2CH3), 0.80, 0.73 (2xt, 2x3H, NCH2CHQC§3)

ppm.

3- [(Methyldipropylammonio)methyllflavanone iodide (7).- Five mmol

of 6 was stirred with a cold mixture of sodium hydrogen carbon-
ate (10 mL) and chloroform (10 mL), then separated. The organ-

ic layer was washed with water, dried and the solvent evapo-
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TABLE 1. Data of Flavanones 2a-g

Time Yield?

mp. Caled. (Found)
Comp.
(hrs) (%) (°c) C H N

2a 8 45 165-167° 77.39 (77.42) 6.13 (6.20) 5.01 (4.93)
2b 2.5 40 182-184  73.76 (73.54) 6.19 (6.21) 4.53 (4.58)
2c 6 45 179181 73.76 (73.82) 6.19 (6.10) 4.53 (4.57)
24 4 65 154-156  77.90 (77.83) 6.01 (6.18) 3.63 (3.57)
2e 2.5 70 190-192  68.89 (68.76) 5.14 (5.02) 4.46 (4.37)
of 2.5 70 178-180  71.20 (71.18) 5.67 (5.42) 4.15 (4.08)
2g 2.5 70 197-199  71.77 (711.72) 6.02 (6.10) 3.98 (3.97)

a, Yields refer to the recrystallized products.

2

b, Lit.° mp. 167°.

TABLE 2. Spectral Data of Flavanones 2a-g

IR (em™ ) "H NMR (9)
Comp. Others
vC=0 VC=C H-2  =CHN N(CH5),

2a 1646 1550 6.65s 7.80s 3.02s -

2b 1649 1556 6.67s 7.81s 3.05s 3.67s (0CH5)

2¢c 1650 1551 6.63s 7.83s 3.04s 3.83s (0CH,)

2d 1648 1548 6.67s 7.83s 3.0b4s 4.98s  (CH,)

2e 1642 1542 6.69s 7.87s 3.05s -

2f 1648 1547 6.57s 7.83s 3.08s 4.19s (OCH,CH,0)

2g 1642 1550 6.57s 7.82s 3.08s 2.14m (OCH,CH,CH,0)
4.14m (OCH,CH,CH,0)

rated. The oily residue was dissolved in dioxane (15 mlL) and
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rated. The oily residue was dissolved in dioxane (15 mL) and
allowed to react with methyl iodide (10 mL) at room temperature
for 24 hrs. The precipitate was filtered off, washed with an-
hydrous ether to yield 65% of 7, mp. 202-204°.

Anal. Calcd. for 023H30IN02: C, 57.62; H, 6.30; I, 26.47;

N, 2.92
Found: C, 57.48; H, 6.22; I, 26.24;
N, 2.97
®
IR : 2964 (vasCHB), 2862 (»gcaB), 2833 (2d;CH3, nMeB), 1687
(C=0), 1608, 1581 w (CC), 1307 (Ar-C(=0)), 1233, 1148 (Flava-
1

none skeleton) cm 1H NMR (DMSO—d6) :d’7.88 (4d, 1H, %5?),

5.72 (4, 1H, H-2, J=11.5 Hz), 4.31, 3.96 (ABX, 2x1H, CH,N;

©)
éfB=12'5 Hz), 3.0 (m,~ SH, NG, CHyCHy + H-3), 2.69 (s, 3H,

NCH3), 1.65, 1.42 (2xm, 2x2H), NCH,CH,CH,), 0.85, 0.65 (2xt,
2x3H, NCH,CH,CH;) ppm.

2,3-trans-3,4-trans-3-[(N,N-dipropylamino)methyl] -4-hydroxy—

flavan hydrochloride (8).- To 2.5 mmol of 6 dissolved in hot

anhydrous methanol (25 mL), sodium borohydride (1.0 g) was
added in small portions. The mixture was refluxed for 2 hrs,
poured into water and extracted with ether. The ethereal solu-
tion was washed, dried, and the solvent evaporated. The residue
was dissolved in ether (20 mL) and ethereal hydrogen chloride
(10 mL) was added. The precipitate was filtered off to afford
95% of 8, mp. 215-127°.

Anal. Calcd. for 022H3001NO2: C, 70.28; H, 8.08; Cl, 9.43;
N, 3.72

Found: C, 70.14; H, 8.12; Cl, 9.54;
N, 3.82

53



10: 25 27 January 2011

Downl oaded At:

LITKEI, PATONAY AND KARDOS

®
IR : 3250 (OH), 2962 (v, CH,), 2928 (v, CH,), 2600 (VNH), 1227,

1038 (Flavane skeleton) cm_1 1H NMR (DMSO—d6) :d79.26 (s, 15%

N, 5.15 (d, H-2; J,,=10 Hz), 5.03 (d, H-4), 2,9 (m, 6H, CH,NH

23
(CH,CH,CHy),, 1.68, 1.38, 1.18 (m, 2x2H, NH (CH,CH,CH,),, 0.85,
0.74 (2xt, 2x3H, CH,) ppm. "H wMR (D,0) :d75.15 (d, H-2; J,,=

10 gf), 5.05 (d, H-4; J ,=10 Hz), 3.39 (dd, H-3), 3 (m, 6H,

3
CHoNH(CH,), 1.70, 1.15, 1.05 (m, 2x2H, NHCH,CH,CH,), 0.85, 0.75

(2xt, 2x3H, C§3) ppm.

Preparation of 11.- Dimethylamine hydrochloride (12 mmol) was

added to 37% formaldehyde (2 mL) and the mixture was allowed to
stand at ambient temperature for 1 h. 10 mmol of flavanone (l1a)
dissolved in acetic anhydride (30 mL) was added and it was heat-
ed for 10 hrs. The solvent was evaporated and the residue tri-
turated with anhydrous ether (20 mL) to yield 30% of 11, mp.
196-198°.

Anal. Calcd. for C

H C, 81.33; H, 5.11

2404+
Found: C, 81.42; H, 5.23

32

IR : 1728, 1685 (C=0), 1649 (C=C), 1611, 1597, 1558, 1540, 1464
(cc), 1380, 1370, 1320, 1240, 1230, 1215, 1160 (Flavanone and
flavene skeleton +vC-0-C). 'H NMR (CDC1,) :d7.99 (dd, 1H),
6.80-7.60 (16 H), 6.60 (dd, 1H), 5.70 (s, 1H), 5.53 (s, 1H),

2.07-1.82 (2xm, 2x1H), 1.59 (m, 2H) ppm. ' oC NMR (CDCl. + DMSO-

3
—d6) : C=0 (191.70), quaterner C (159.82, 152.36, 141.12, 138,71,
133.67, 118.02, 117.92, 101.90), spiro C (78.22), aromatic CH

(135.72, 128.45, 128.11, 127.96, 127. 69, 127.40, 121,76, 120.27,

120.11, 117.19, 115.05), OCH (83.11, 80.75), CH2 (19.72, 18.13).

MS : 472 (M7, 5.5), 471 (2.5), 434 (1), 395 (2.5), 352 (1.5),
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351 (3), 276 (3.5), 261 (6), 249 (44), 248 (15), 247 (25), 235
(79.5), 223 (21), 207 (9.5), 189 (5), 181 (5), 178 (8), 172 (10),
159 (17), 151 (6), 147 (5), 131 (8), 128 (7.5), 121 (85), 115
(49.5), 92 (20.5), 91 (13), 89 (8), 65 (20.5), 63 (28), 49 (100).
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