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Abstract : The reaction of 4-triphenylmethyl-1,2-benzoquinone with morpholine in acetonitrile
gave 2-morpholino-4-tritylphenol, 2,6-dimorpholino-4-tritylphenol and 3-morpholino-5-
tritylbenzene-1,2-diol, respectively. By the same manner, it was reacted with piperidine, N-
methylpiperazine and pyrrolidine to yield the corresponding adducts. 3,5-Di-tert-o-
benzoquinone with morpholine in acetonitrile led to the formation of 2,4-di-tert-butyl-6-
morpholinophenol and 2,4-di-tert-butyl-6-(morpholin-3-ylidene)cyclohexa-2,4-dienone.
Simillarly, it reacted with piperidine to yield 2,4-Di-tert-butyl-6-(piperidin-1-yl)phenol and 2,4-
Di-tert-butyl-6-(piperidin-2-ylidene)cyclohexa-2,4-dienone. All new compounds were
identified by spectroscopic tools.
Keywords: 4-triphenylmethyl-1,2-benzoquinone, 3,5-Di-tert-o-benzoquinone, morpholine,
piperidine, pyrrolidine, Structural confirmation, x-ray crystallography.

Introduction

        The morpholine and piperidine skeleton containing species important in the synthesis of organic
compounds,1-3 including pharmaceuticals,4-11 have selective enzyme inhibition, antimicrobial and antifungal
activities.12-18 The chemistry of o-quinones is wide and interesting, for example, they can form chelate
semiquinone or catecholate complexes with metals.19 The behavior of 4-triphenylmethyl-1,2-benzoquinone (1)
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towards alkyl phosphites20,21 and Wittig reagents22,23 was reported. Treatment of quinone 1 with dialkyl
phosphates and trialkyl phosphites afforded dihydroxyaryl phosphonates (2) and the unsaturated cyclic
pentaoxyphosphoranes (3)20 (Scheme 1).

On the other hand, the reaction of Wittig reagents 4 with o-quinone 1 led to the formation of 2:1
adducts 522 (Scheme 2).

These results led us to investigate the present work which describes the reaction of some unsymmetrical
o-quinones with cyclic secondary amines.

Experimental

The reagent grade chemicals were obtained from commercial sources and purified by either distillation
or recrystallization before use. Purity of synthesized compound has been checked by thin layer chromatography.
Melting points were determined on an electrical digital- melting point apparatus (Stuart/melting point SMP 30)
and uncorrected. The 1H  NMR  spectra  were  recorded  in  deuterated  chloroform  (CDCl3) or in deuterated
dimethylsulphoxide (DMSO-d6) on JOEL 500 AS (at 500 MHz) or on Varian Mercury VX-300 (at 300 MHz)
Spectrometer using tetramethylsilane (TMS) as an internal reference. 13C NMR spectra were recorded on JOEL
500 AS (at 125 MHz) or on Varian Mercury VX-300 (at 75.46 MHz). Mass spectra (EI-MS) were determined at
70 eV on a Finnigan MAT SSQ 7000 spectrometer.

 X-Ray structure determination

The crystal data were measured at T = 298K on a Kappa CCD Enraf Nonius FR 590 diffractometer.
The crystal structure was solved and refined using maXus (Bruker Nonius, Delft and MacScience, Japan). Mο-
Kα radiation (λ = 0.71073Ǻ) and a graphite monochromator were used for data collection.

Compound 8a. C33H34N2O3, Mr = 506.646, triclinic, crystallizes in space group P1/c, a=10.2259 (2), b
= 10.8528 (2), c = 13.9362 (3) Ǻ, v = 1380.73(5) Ǻ3,  z  =  2,  Dc  =  1.219  cm-1, 2θ range 2.910–27.485°,
absorption coefficient μ (Mο-Kα) = 0.08 mm-1, F (000) = 892. The unique reflections measured 4124, of which
343 reflections with threshold expression I>3σ (I) were used in the structural analysis. The final agreement
factors were R = 0.074 and wR = 0.076 with a goodness-of-fit of 1.024. Further details of the structure
determination (complete bond lengths and angles, H atom coordinates, structure factors, temperature factors)
have been deposited at the Cambridge Crystallographic Data Center, 12 Union Road, Cambridge CB2 IEZ,
United Kingdom. Any request should be accompanied by the full literature citation and the CCDC reference
numbers 1444686 (8a).

General procedure for the synthesis of compounds 7, 8 and 9.

To a suspension of compound 1 (1.40 g, 4 mmol) in dry acetonitrile (30 mL), cyclic amines (6) (2 mL)
was added. The mixture was heated under reflux for about 3 h, or stirred at room temperature for about 10 h.
Then, the solvent was evaporated under reduced pressure and the residue was chromatographed on silica gel
with n-hexane and acetone (increasing amounts) as eluent to give three fractions 7, 8 and 9.

2-Morpholino-4-tritylphenol (7a)

The first fraction (80–75% n-hexane) afforded a colourless crystalline product, recrystallized from ethyl
acetate to yield 0.28 g (17 %) 7a. M.p.: 245–247 °C; (Found C, 82.65; H, 6.49; N, 3.30. C29H27NO2 requires C,



Fatma  A. El-Samahy et al /International Journal of ChemTech Research, 2016,9(4),pp 437-445. 439

82.63; H, 6.46; N, 3.32%); IR (KBr):  = 3401 (OH), 3057 (CH), 1588 (C=C) cm-1; 1H NMR (300 MHz,
DMSO-d6) δ = 2.90 (m, 4H, -CH2NCH2-), 3.66 [m, 4H, -CH2OCH2-), 6.45, 6.72 (2d, J = 7.2 Hz, 2ArH), 6.61
(s, 1H, ArH), 7.10-7.26 (m, 15H, ArH), 8.99 (s, 1H, OH) ppm; 13C NMR: δ = 54.9 (C2, C6 of mopholine ring),
66.19 (CPh3), 67.25 (C3, C5 of of mopholine ring), 114.15, 116.11, 122.17, 125.02, 126.22, 128.32, 130.19,
139.16, 145.73, 146.23 (aromatic carbons) ppm; MS (70 eV): m/z = 421 (M+, 100%), 344 (93), 286(10), 257
(7), 228 (11), 181 (8), 165 (70), 152 (15), 115 (16), 91 (17), 77 (62) and 51 (15).

2,6-Dimorpholino-4-tritylphenol (8a)

The second fraction (75–70% n-hexane) gave a colorless crystals, recrystallized from acetone to yield
0.71 g (35% yield) 8a. M.p.: 190–192 °C; (Found C, 78.20; H, 6.78; N, 5.51. C33H34N2O3. requires C, 78.23; H,
6.76; N, 5.53%); IR (KBr):  = 3239 (OH), 3054, 3025(=CH, CH2), 1598 (C=C) cm-1; 1H NMR (300 MHz,
CDCl3) δ = 2.83 (m, 8H, 2 -CH2NCH2-), 3.81 (m, 8H, 2 -CH2OCH2-), 6.66 (s, 1H, OH), 7.17 - 7.28 (m, 17H,
ArH) ppm; 13C NMR: δ = 53.4 (C2, C6 of mopholine rings), 64.09 (CPh3), 66.05 (C3, C5 of of mopholine
rings), 104.15, 123.09, 126.2, 129.2, 131.9, 141.16, 146.3, 147.9 (aromatic carbons) ppm; MS (70 eV): m/z 506
(M+, 85%), 475 (35), 459 (13), 433 (7), 391 (8),   339 (9), 313 (10),  254 (10), 243 (37), 235 (11), 178 (8), 165
(100), 152 (15), 115 (16), 91 (27), 77 (37) and 51 (15).

3-Morpholino-5-tritylbenzene-1,2-diol (9a)

The third fraction (70–65% n-hexane) yielded colorless crystals, recrystallized from acetone/n-hexane
to form 0.21 g (12%) 9a. M.p.: mp 295-297 °C. (Found C, 79.65; H, 6.20; N, 3.23. C29H27NO3 requires C,
79.61; H, 6.22; N, 3.20%); IR (KBr):  = 3455 (OH), 3052 (=CH, CH2), 1613 (C=C) cm-1; 1H NMR (300 MHz,
DMSO-d6) δ = 2.68 (m, 4H, -CH2NCH2), 3.21 (m, 4H, -CH2OCH2-), 6.67, 6.70 (2d, J = 2.7 Hz, 2H, ArH), 7.10
- 7.37 (m, 15H, ArH), 8.80 (s, 2H, 2OH) ppm; 13C NMR: δ = 56.41 (C2, C6 of mopholine ring), 63.24 (CPh3),
67.54 (C3, C5 of of mopholine ring), 106.53,116.71, 121.34, 124.64, 127.26, 129.79, 130.39,139.54, 142.16,
145.37, 148.19 (aromatic carbons) ppm; MS (70 eV): m/z 437 (M+, 40%), 408 (5), 380(3), 165 (15), 154 (8),
115 (16),  105 (13), 91 (35),  and 77 (100).

2-(Piperidin-1-yl)-4-tritylphenol (7b)

The first fraction (85–80% n-hexane) afforded colorless crystals,   recrystallized from ethyl acetate/n-
hexane to form 0.30 g (18%) 7b. M.p.:  233-235 °C; (Found C, 85.93; H, 7.06; N, 3.39. C30H29NO. requires : C,
85.88; H, 6.97; N, 3.34%); IR (KBr):  = 3411 (OH), 3055 (CH), 1580 (C=C) cm-1; 1H NMR (300 MHz,
DMSO-d6) δ = 1.66 (m, 6H, CH2 at 4 position and 2 CH2 at 3, 5 positions of piperidine ring), 3.51 (m, 4H, 2
CH2 at 2, 6 positions of piperidine ring), 6.40, 6.61 (2d, J = 7.2 Hz, 2ArH), 6.71 (s, 1H, ArH), 7.08 – 7.33 (m,
15H, ArH), 8.87 (s, 1H, OH) ppm; 13C NMR: 25.31 (CH2), 26.11 (CH2), 55.21 (- CH2NCH2 -), 62.84 (CPh3),
106.33,117.41, 122.44, 123.61, 126.46, 129.44, 130.19,138.24, 142.66, 145.57, 147.49 (aromatic carbons) ppm;
MS (70 eV): m/z 419 (M+, 100%), 342 (63), 284(20), 255 (27), 226 (17), 179 (28), 165 (40), 152 (35), 115 (26),
91 (14), 77 (52) and 51 (25).

2,6-Di(piperidin-1-yl)-4-tritylphenol (8b)

The second fraction (80–75% n-hexane) gave colorless crystals, recrystallized from ethylacetate to form
0.66 g (33 %) 8b. M.p.: 162–164 °C; (Found C, 83.66; H, 7.60; N, 5.54. C35H38N2O. requires C, 83.63; H, 7.62;
N, 5.57%); IR (KBr):  = 3363 (OH), 3058, 3025(=CH, CH2), 1602 (C=C) cm-1; 1H NMR (300 MHz, CDCl3) δ
= 1.50 (m, 4H, 2CH2, piperidine rings protons)  1.65 (m, 8H, 4 -CH2-, piperidine rings protons), 2.73 (m, 8H, 2
-CH2NCH2-), 6.59 (s, 1H, OH), 7.14 - 7.24 (m, 17ArH) ppm; 13C NMR:  24.39 (CH2), 26.45 (CH2), 56.24 (-
CH2NCH2 -), 61.94 (CPh3), 107.23,116.42, 119.56, 122.40, 123.69, 126.16, 129.74, 130.49,138.94,
142.86,143.91, 145.57, 147.49, 148.12 (aromatic carbons) ppm;  MS (70 eV): m/z 502 (M+, 100%), 433 (15),
342 (9), 251(20), 243 (17), 165 (20), and 84 (15).

3-(Piperidin-1-yl)-5-tritylbenzene-1,2-diol (9b)

The third fraction (65–60% n-hexane) yielded colorless crystals, recrystallized from acetone/n-hexane
to give 0.21 g (12 %) 9b. M.p.: 230-232 °C; (Found C, 82.79; H, 6.77; N, 3.28. C30H29NO2 requires C, 82.73;
H, 6.71; N, 3.22%); IR (KBr):  = 3425 (OH), 3049 (=CH, CH2), 1610 (C=C) cm-1; 1H NMR (500 MHz,
DMSO-d6) ) δ = 1.72 (m, 6H, CH2 at 4 position and 2 CH2 at 3, 5 positions of piperidine ring), 3.22 (m, 4H, 2
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CH2 at 2, 6 positions of piperidine ring), 6.55, 6.65 (2d, J = 2.8 Hz, 2H, ArH), 7.23 - 7.43 (m, 15H, ArH), 8.95
(s, 2H, 2OH) ppm; 13C NMR: 24.21 (CH2), 26.19 (CH2), 57.25 (- CH2NCH2 -), 64.83 (CPh3), 107.53,116.61,
121.74, 123.67, 126.06, 129.14, 130.39,139.54, 143.56, 145.17, 147.79 (aromatic carbons) ppm; MS (70 eV):
m/z 435 (M+, 60%), 406 (15), 378 (43), 165 (18), 154 (28), 115 (15),  105 (27), 91 (35),  and 77 (100).

2-(4-Methylpiperazin-1-yl)-4-tritylphenol (7c)

The first fraction (90–85% n-hexane) afforded a colourless crystal, recrystallized from ethanol to give
0.35 g (33%) 7c. M.p.: 238-240 °C; (Found C, 82.97; H, 6.99; N, 6.49. C30H30N2O. requires : C, 82.91; H, 6.96;
N, 6.45%); IR (KBr):  = 3440 (OH), 3057 (CH), 1588 (C=C) cm-1; 1H NMR (300 MHz, DMSO-d6) δ = 2.73,
2.89 (m, 8H, 2 -CH2NCH2-, piperazine ring), 3.33 (s, 3H, -NCH3), 6.36 (dd, J = 7.2, 2.4 Hz, ArH), 6.53 (d, 1H,
J = 2.4 Hz, ArH), 6.63 (d, J = 7.2 Hz, 1H, ArH), 7.11- 7.32 (m, ArH), 7.95 (s, 1H, OH) ppm ; 13C NMR: 41.91
(NMe), 54.09, 56.15 (- CH2NCH2 -), 66.43 (CPh3), 106.33,116.41, 121.34, 122.67, 127.16, 129.54,
130.19,138.94, 143.16, 146.27, 148.71 (aromatic carbons) ppm;  MS (70 eV): m/z 434 (M+, 54%), 352 (100),
334 (13), 275(55), 257 (17), 228 (11), 197 (8), 165 (7), 149 (15), 115 (16), 77 (62) and 51 (15).

2,6-bis(4-methylpiperazin-1-yl)-4-tritylphenol (8c)

The second fraction (85–80% n-hexane) gave colorless crystals, recrystallized from echloroform/n-
hexane to yield 0.63 g (30% yield) 8c. M.p.: 172–174°C. (Found C, 78.96; H, 7.64; N, 10.58. C35H40N4O.
requires C, 78.91; H, 7.57; N, 10.52%); IR (KBr):  = 3423 (OH), 3050, 3025 (=CH, CH2), 1612 (C=C) cm-1;
1H NMR (300 MHz, DMSO-d6) δ = 2.89, 3.14 (m, 16H, 4 -CH2NCH2-, piperazine rings), 3.33, 3.39 [2s, 6H, 2 -
NCH3), 6.26 (d, J = 2.4 Hz, ArH), 6.43 (d, 1H, J = 2.4 Hz, ArH), 7.15- 7.39 (m, ArH), 7.85 (s, 1H, OH) ppm;
13C NMR: 43.11, 44.51 (NMe), 54.69, 56.05 (- CH2NCH2 -), 65.49 (CPh3), 106.13, 116.81, 122.24, 122.77,
126.76, 129.84, 130.29,139.91, 143.36, 147.17, 149.61 (aromatic carbons) ppm;  MS (70 eV): m/z 532 (M+,
34%), 352 (10), 334 (33), 275 (25), 257 (15), 228 (31), 197 (18), 165 (23), 149 (18), 115 (36), 77 (100) and 51
(15).

3-(4-Methylpiperazin-1-yl)-5-tritylbenzene-1,2-diol (9c)

The third fraction (80–70% n-hexane) yielded colorless crystals, recrystallized from ethyl acetate/n-
hexane to give 0.20 g (11% yield) 9c. M.p.: 222–224 °C; (Found C, 80.04; H, 6.79; N, 6.28. C30H30N2O2
requires C, 79.97; H, 6.71; N, 6.22%); IR (KBr):  = 3417 (OH) cm-1; 1H NMR (300 MHz, DMSO-d6) δ =
2.88, 3.38 (2 m, 2 -CH2NCH2-, piperazine ring), 3.16 (s, 3H, -NCH3), 6.77, 6.90 (2d, J = 2.8 Hz, 2H, ArH), 7.10
- 7.37 (m, 15H, ArH), 8.63 (s, 2H, 2OH) ppm; 13C NMR: 43.56 (NMe), 55.39, 56.45 (- CH2NCH2 -), 64.93
(CPh3), 106.73,116.81, 122.04, 123.63, 126.56, 128.94, 130.09,137.94, 143.66, 147.57, 147.71 (aromatic
carbons) ppm;   MS (70 eV): m/z 450 (M+, 35%), 366 (100), 348(53), 165 (15), 153 (28), 115 (16),  105 (13), 91
(35),  and 77 (30).

2,6-Di(pyrrolidin-1-yl)-4-tritylphenol (13)

To a suspension of compound 1 (1.40 g, 4 mmol) in dry acetonitrile (30 mL), pyrolidine (12) (6 mmol)
was  added.  The  mixture  was  stirred  at  room  temperature  for  about  3  h.  Then,  the  solid  was  collected  and
recrystallized from acetonitrile to give 1.23 g (65%) 13. M.p.: 160-162°C; (Found C, 83.57; H, 7.26; N, 5.96.
C33H34N2O requires C, 83.51; H, 7.22; N, 5.90%); IR (KBr):  = 3428 (OH) cm-1. 1H NMR (300 MHz, DMSO-
d6) δ = 1.58,  1.74 (2 m, 8H,  2  -CH2CH2-, pyrrolidine ring); 2.60, 2.71 (2 m, 8H, 2 -CH2NCH2-, pyrrolidine
ring); 6.36 (s, 1H, OH); 6.49, 7.31 (m, 17H, ArH) ppm; 13C NMR: 24.67 (CH2), 54.39, 55.45 (- CH2NCH2 -),
65.63 (CPh3), 106.34, 116.81, 121.74, 123.33, 126.22, 126.57, 128.84, 130.79,136.84, 143.66, 146.11, 147.17,
147.78 (aromatic carbons) ppm; MS (70 eV): m/z 474 (M+, 44%), 403 (100, M+- pyrrolidine), 351(13), 326
(17), 267 (8), 165 (16),  143 (10), 97 (15),  and 70 (12).

 General procedure for the synthesis of compounds 15 and 16.

The mixture of 3,5-di-tert-butylcyclohexa-3,5-diene-1,2-dione (14) (0.44 g, 2 mmol) and cyclic amines
(6)  (3  mmol)  in  dry acetonitrile (20 mL), was heated under reflux for about 3-5 h. Then, the solvent was
evaporated under reduced pressure and the residue was chromatographed on silica gel with petroleum ether 60-
80 °C and ethyl acetate (increasing amounts) as eluent to give tow fractions 15 and 16.
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2,4-Di-tert-butyl-6-morpholinophenol (15a)

The first fraction (95-90% petroleum ether 60-80°C) yielded a colorless crystalline product,
recrystallized from ethyl acetate/n-hexane to give 0.26 g, (45%) 15a. M.p.: 143-145 °C (Ref.25); (Found C,
74.23; H, 10.08; N, 4.90. C18H29NO2 requires C, 74.18; H, 10.03; N, 4.81%); IR (KBr):  = 3423 (OH), 1617
(C=C) cm-1; 1H NMR (300 MHz, DMSO-d6) δ = 1.24, 1.36 (2s, 18 H, 2 t-Bu), 2.75 (t, J =  4.5  Hz,  4H,  -
CH2NCH2-), 3.78 (m, 4H, -CH2OCH2-), 7.00, 7.o5 (2d, J = 2.4 Hz, 2ArH), 7.94 (s, 1H, OH) ppm. 13C NMR:
29.71, 29.91, 31.53 and 31.60 [2 -(CH3)3], 53.41 (-CH2NCH2-), 68.11 (-CH2OCH2-), 115.65, 121.12, 134.65,
138.20, 141.55, 147.92 ppm; MS (70 eV): m/z 291 (M+, 100%), 276 (48), 249(10), 218 (12), 188 (8), 145 (11),
88 (16), 57 (7).

2,4-Di-tert-butyl-6-(morpholin-3-ylidene)cyclohexa-2,4-dienone (16a)

The second fraction (90-85% petroleum ether 60-80°C) gave colorless crystals, recrystallized from
chloroform/n-hexane to yield 0.14 g (25%) 16a. M.p.: 183-185 °C; (Found C, 74.76; H, 9.45; N, 4.89.
C18H27NO2 requires C, 74.70; H, 9.40; N, 4.84;%); IR (KBr):  = 3186 (NH), 1642 (C=O), 1591 (C=C) cm-1;
1H NMR (300 MHz, CDCl3) δ = 1.31, 1.45 (2s, 18 H, 2 t-Bu), 3.87 (t, J = 4.5 Hz, 2H, H at C5), 4.04 (t, 2H, H
at C6), 4.42 (d, J = 3.3 Hz, 2H, H at C2), 6.80 (s, 1H, NH), 7.05, 7.32 (2d, J = 2.7 Hz, 2ArH) ppm. 13C NMR:
29.82, 29.95, 31.62, 34.62 and 35.57 [2 -(CH3)3], 50.31 (-NCH2-), 64.07, 68.34 (-CH2OCH2-), 118.19, 123.49,
131.19, 140.38, 143.48, 147.56, 168.23; MS (70 eV): m/z 289 (M+, 23%), 260 (18), 232 (10), 196 (22), 176
(18), 144 (15), 115 (26), 57 (100).

2,4-Di-tert-butyl-6-(piperidin-1-yl)phenol (15b)

The first fraction (97-95% petroleum ether 60-80°C) produced a colorless crystals, recrystallized from
n-hexane to yield 0.28 g (50%) 15b. M.p.: 81-83°C (Ref.25); (Found C, 78.89; H, 10.85; N, 4.89. C19H31NO:
requires C, 78.84; H, 10.79; N, 4.84%); IR (KBr):  = 3427 (OH), 1611 (C=C) cm-1; 1H NMR (300 MHz,
DMSO-d6) δ = 1.23, 1.36 (2s, 18 H, 2 t-Bu), 1.51, 1.69 (2 m, 6H, CH2 at 4 position and 2 CH2 at 3, 5 positions
of piperidine ring), 2.70 (m, 4H, 2 CH2 at 2, 6 positions of piperidine ring), 6.98, 7.04 (2d, J = 2.4 Hz, 2ArH),
6.89 (s, 1H, OH) ppm; 13C NMR: 24.41 (CH2), 27.31 (CH2), 29.53, 31.60, 34.72 and 34.98 [2 - (CH3)3], 54.41 (-
CH2NCH2 -), 115.69, 120.42, 133.95, 139.88, 140.95, 147.82 ppm; MS (70 eV): m/z 289 (M+, 63%), 274 (58),
246 (15), 232 (28), 190 (14), 136 (13), 130 (25), 97 (18), 87 (46), 69 (38) 57 (100).

2,4-Di-tert-butyl-6-(piperidin-2-ylidene)cyclohexa-2,4-dienone (16b)

The second fraction (95-90% petroleum ether 60-80°C) gave colorless crystals, recrystallized from
dichloromethane/n-hexane to form 0.11 g (20%) 16b. M.p.: 134-136 °C; (Found: C, 79.44; H, 10.23; N, 4.93.
C19H29NO requires C, 79.39; H, 10.17; N, 4.87%); IR (KBr):  = 3226 (NH), 1640 (C=O), 1601 (C=C) cm-1.
1H NMR (300 MHz, CDCl3) δ = 1.27, 1.44 (2s, 18 H, 2 t-Bu), 1.97 (m, 4H, 2 CH2), 2.65 (m, 2 H, CH2) 3.75 (m,
2 H,  CH2), 6.90 (s, 1H, NH), 7.02, 7.36 (2d, J = 2.7 Hz,  2ArH) ppm. 13C NMR: 20.69, 21.95, 29.33, 29.60,
29.81, 31.44, 34.35 and 35.40 [2 - (CH3)3], 51.31 (- NCH2 -), 117.39, 118.82, 122.69, 135.59, 139.75, 142.86,
146.91, 171.44 ppm; MS (70 eV): m/z: 287 (M+, 33%), 258 (15), 230 (20), 196 (52), 176 (14), 144 (25), 115
(16), 57 (100).

Results and Discussions

The reaction of 4-triphenylmethyl-1,2-benzoquinone (1) with morpholine (6a) in acetonitrile at room
temperature for 7 h or with reflux for 3h led to the formation of a mixture of products 7, 8 and 9 (Scheme 3).
These products were separated on silica gel by column chromatography. The compounds 7, 8 and 9 were
confirmed by analytical  and spectral  data  (see experimental  for  details).  The IR spectra  of 7a showed intense
band in the region of 3400 cm-1 of the (OH) stretch. The 1H NMR spectrum showed two triplets at 2.90 and 3.66
ppm due to (8H of morphyl group). The H-5 is split into doublet of doublets with J = 8.7 Hz and 2.4 Hz and the
resonance of H-3 shows a meta doublet with coupling constant J = 2.4 Hz. The H-6 appears as ortho doublet
with coupling constant J = 8.7 Hz. These coupling constants are in agreement with the expected vales for 1,2,4-
trisubstituted benzene.24 The OH proton appears as a singlet at chemical shift 8.99 ppm. Compounds 8a and 9a
were supported by elemental analyses, molecular weight determinations (MS), IR and lH NMR spectra which
were compatible with the assigned structures. The IR spectra of 8a and 9a showed two bands at 3239 and 3455
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cm-l corresponding to the OH group. The 1H NMR spectrum of 8a showed two triplets at δ 2.83 and 3.81 ppm
for the morphyl groups and a singlet at  δ = 6.66 ppm (OH). The aromatic protons appeared as a multiplet in the
region δ = 7.17-7.28 ppm. The 13C NMR spectrum of compound 8a displayed the carbon atoms of morpholine
rings at δ 53.4 and 66.05 ppm, respectively. Furthermore, it also shows quaternary carbons at δ = 64.09 (CPh3).
The mass spectrum of 8a recorded  a  highest  ion  peak  at m/e 506 (Scheme 3). Moreover, X-ray diffraction
analysis of 8a confirms the established configuration.  1H NMR spectrum of 9a showed tow multiplets at δ =
1.40 and 2.22 ppm attributable to 4H, (-CH2OCH2), while the protons -CH2NCH2- appeared as tow multiplets at
δ = 2.68 and 3.21 ppm. The resonance of phenyl protons at C-4 and C-6 are split into two doublets at δ = 6.67
and 6.70 ppm with meta coupling constant 2.7 Hz. These data are in agreement with the values of 1,2,3,5-
tetrasubstituted benzenes.24 The phenyl protons (15 ArH) appeared as a multiplets at 7.10 - 7.37 ppm, while the
OH appeared as a singlet at δ = 8.80 ppm.

A mechanism proposed for the formation of compounds 8, 9 is shown in Scheme 4, which based upon
the above chemical and spectroscopic results. It is reasonable, therefore, to assign structures 8, 9 for the cyclic
amine–quinone adducts. The reaction, which can be rationalized in terms of carbon attack (carbophilic),
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presumable, due to the initiated by nucleophilic addition of cyclic amine to the carbon atom at position 6
(Scheme 4). Subsequent rearrangement of 10 to the intermediate 11 is followed by proton transfer to give the
products 9 which added another molecule of amines and eliminate a molecule of water to give compounds 8.

Scheme 4
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Upon treatment of o-quinone 1 with pyrrolidine (12)  in  acetonitrile  at  room  temperature  led  to  the
formation of only 1:2 adduct 13 as  colourless  crystals  in  65%  yield  (Scheme  5).  Mass  spectroscopy  and
elemental analysis proved the molecular formula of 13 as  C33H34N2O. The IR spectrum of 13 revealed
absorption bands at 3428 (OH) cm-1.  The OH proton resonated in the 1H NMR spectrum at δ 6.36, whereas the
protons  of  pyrrolidine  rings  appeared  as  a  multiplitets  at  δ 1.58,  1.74  (2  -CH2CH2-) and 2.60, 2.71 (2 -
CH2NCH2-).

Scheme 5
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The reaction of 3,5-di-tert-butyl-o-benzoquinone (14) with morpholine and piperidine 6a,b in boiling
acetonitrile afforded the mixture of compounds 15,25 and 16 (Scheme 6). The compounds 15 and 16 were
separated on silica gel by column chromatography and their structures were elucidated  by spectral data and
elemental analysis. Mass spectrometry and elemental analysis showed the molecular formula of 15a as  an
example as C18H29NO2. The IR spectrum of 15 did not reveal absorptions assigned for carbonyl group, whereas
the OH group appeared as a strong absorption band at ν = 3423 cm-1. The 1H NMR spectrum of 15 showed two
singlets at δ 1.24 and 1.36 in addition to two triplets at δ 2.75 and 3.78 ppm (J = 4.5 Hz) corresponding (-
CH2NCH2-) and (-CH2OCH2-) of the morphoyl-protons, respectively. The phenyl ring protons exhibits two
doublets at δ 7.00 and 7.05 ppm with singlet at δ 7.94 ppm for OH group. The mass spectrum of the second
fraction 16a displayed the molecular ion (M++1) peak at m/z 290, which was consistent with the product’s
structure. The 1H NMR spectrum of 16a exhibited two singlets at δ 1.31, 1.45 for 2 t-Bu group. The morpholine
protons appeared as two triplets at δ 3.87 and 4.04 and doublet at δ 4.42 ppm for protons at C5, C6 and C2
respectively. The spectral data of 16a displayed a broad singlet (D2O exchangeable) at δ 6.80 ppm due to NH
protons and two douplets at δ 7.05 and 7.32 ppm indicated to H–3 and H-5 protons of phenyl moiety. The 13C
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NMR spectrum of 16a showed 15 distinct resonances, in agreement with the proposed structure. The absorption
bands of amino and carbonyl groups appeared at 3186 and 1642 cm-1 respectively, in the IR spectrum.

Conclusion from the present study the reaction of o-quinone (1) with cyclic secandry amines give a
novel type of compounds 7, 8, 9 and 13 not previously observed with other o-quinones. The reaction provides a
pathway for the preparation of the reported compounds. When the same reaction carried out with 3,5-di-tert-
butyl-o-benzoquinone (14) gave the compounds 15 and 16.
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