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ABSTRACT

Phenanthrenequinone reacts with morpholinocyclopentene piperidinocyclohexene, morp-
holinoeyclohexene and piperidinocyclopentene to give p— dioxine derivatives (ITa-d), while at
room temperature only piperidinocyclopentene reacts with phenanthrenequinone to give (III).
Chrysenequinone reacts with piperidinocyclopentene, morpholinocyclopéntene, piperidinocyclo-
hexene and morpholinocyclohexene to give (IVa-d) and not p-dioxine derivatives as reported
before!. p-Benzoquinone reacts with morpholinocyclopentene to give (V) while p-benzoquinone
reacts with piperidinocyclohexene and morpholinocyclohexene to give (VIa & b).

The reaction between some o-quinones and enamines was reported
by Ried and Torok',” to give p-dioxines (I) at 0° to —20°C according to
the following mechanism.
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The structure of the p-dioxine products are inferred from i) analytical
data (mainly carbon and hydrogen only) it) Their infrared and N.M.R.
spectra.

We reported here that phenanthrencquinone in contrast to Ried et
al 1,2 failed to react at 0°C or even at room temperature (~25°C) when
left for 24 hours. Only the starting materials were recovered unchanged.
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However, phenanthrenequinone reacts with morpholinocyclopentene,
morpholinocyclohexene, piperidinocyclopentene and piperidinocyclo-
hexene after the reaction mixture was refluxed for few hours to give
p-dioxine derivative (IT) with melting points identical with (Lit)",’?
except the melting point of morpholinocycleopentene (cf. expt. part).
The structure of these products are inferred from i) analytical data ii)
Their infrared and U.V. spectra.
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a) R = -CH,CH,- X =0
b) R = (-CH,), X = C
¢) R = (-CH,), X = 0
d) R = -CH,CH- X = C

Phenanthrenequinone reacts with piperidinocyclopentene (only) un-
der the same condition of the reaction but at room temperature to give
(1:1) addition product (III) mainly and (IId) in very poor yield®. The
structure of (ITI) is inferred from i) analytical data ii) Their infrared and
U.V. spectra. ‘
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This behaviour of piperidinocyclopentene could be due to the high
reactivity of this enamine as compared with the other ones3. This type
of addition is similar to the addition of chloralhydrate to enamines®.

It could be concluded that the product formed at room temperature
(viz I1I) could be a sort of intermediate stage to the one formed at higher
temperature (viz II).

Also Ried and Torok ',* reported that chrysenequinone reacts
with morpholinocyclohexene and piperidinocyclohexene to give p—dioxine
derivatives similar to their claimed work on phenanthrenequinone'’

We here report that chrysenequinone fails to react with enamines
under the condition reported before!,?, but it reacts after the reaction
mixture is refluxed for (2-12) hours to give (IV) and not p-dioxine deri-
vatives as previously claimed !,2. The following mechanism is proposed.

a) R = -CH,CH- X = C
b) R = -CH,CH- X = 0
¢) R = -CH,CH,CH~ X = C
d) R = -CHCH,CH- X = 0

The structure of (IV) is inferred, other than from analytical data,
from a study of their infrared spectra which show the carbonyl and
hydroxyl (OH) steretching frequencies (cf. expt. part).
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It is to be mentioned that chrysenequinone is more reactive than
phenanthrenequinene®. Furthermore, one of the carbonyl groups in
chrysenequinone is more reactive than the other® and that is the reason
for the proposed structure (IV) and not (IVa).

During the course of this work interesting data are obtained when
the reaction between p-benzoquinone and enamines is investigated. p—
Benzoquinone reacts with morpholinocyclopentene at room temperature

to give (1:1) addition product (V).
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The structure of (V) is inferred, other than analytical data, from i.r.
vor (at 3320 em™') and v¢_g (at 1630 cm™!) in its infrared spectrum.

However, the interaction between p-benzoquinone with piperidino
cyclohexene and morpholinocyclohexene, proceeds in a different way
and no (1:1) addition product is isolated. The products (VIa & b). con-
tains nitrogen (cf. expt. part). It proved to be 2,5 - dipiperidylbenzoquin-
one and 2,5 — dimorpholino benzoquinone, respectively by melting and
mixed melting point with an authentic specimen’. It seems that these
two enamines decompose under the reaction conditions and the negati-
vely charged divalent nitrogen attacks at the 2— and 5- positions of the
quinone with the subsequent extraction of the proton from the reaction
medium followed by oxidation. These two products were also obtained
from the reaction of piperidine and morpholine with p-benzoquinone -
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EXPERIMENTAL

All melting points are not corrected. Analysis were carried out in the
Research Microanalytical Laboratory of Cairo University. I.R. spectra
were measured on Perkin-Elmer 398 infrared spectrophotometer using
KBr Wafer technique. Electronic spectra were carried out on Perkin-

Elmer 555 UV. Vis spectrophotometer.

Reaction between phenanthrenequinone and piperidinocyclopentene

A mixture of enamine (.02 moles) and phenanthrenequinone (0.01
mole) in (50 ml) benzene was left overnight in a refrigerator. The reaction
mixture was concentrated at room temperature. The oily product ob-
tained was dissclved in methanol and left overnight. The solid product
was filtered off and crystallised from benzene to give (III) as colourless
crystals m.p. 193-7°C, yield 80 %,.

C,H,NO, Caled C€80.22 H 69 N 3.8
Found C80.3 H 6.5 N 3.90

I.r. vou at 3480 cm™, vg_o at 1740 em™!

U.V. shows Amay 250 nm (gmay == 33.107 X 10°), hpay 272 nm (Emay =
8.6 X 10°) and A may 313 nm (emay = 3.31 X 10%) in acetonitrile.

Reaction between phencnihrenequinene and enamines to give (II a—d)

A mixture of enamine (0.02 moles) and phenanthrenequinone
(0.01 mole) in (100 ml) benzene was refluxed for 6 hours and left at room
temperature for one day, the reaction mixture was concentrated at
room temperature, the solid product was filtered off and crystallised
from petroleum (b.p. 100-120°C) to give (II).

(ITa) U.V. absorption shows hma, 258 nm (epa, 48.49 x 10%),
Amay 302 nm (¢ may 9X 10%) and Amay, 317 nm (gma, 9.49 X 10°) in
acetonitrile, m.p. 144-5° (Lit 188°)! yield 23 9,
C,H,NO;, Caled C 76.45 H 6.37 N  3.87
Found C 76.57 H 6.18 N 3.80

(ITb) U.V. absorption shows Ama, 251 nm (gma, 51.8 X 10)°, hma, 300
nm (emay 9.324 X 10°) and Apay 317 nm (ema, 9.8 X 10°) in ace-
tonitrile, m.p. 156° (Lit. m.p. 156°)1, yield 27 9%,
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C,,H,NO, Caled C. 80.42 H 7.23 N 3.75
Found € 80.26 H 7.03 N 3.71
(ILe) U.V. absorption shows }ma, 255 nm (ema, 49.78 X 10%), hmay
302 nm (gma, 9.051 X 10°) and Apmay 317 nm (smay 9.69 X 10°)in ace-
tonitrile, m.p. 168-170° (Lit, m.p. 166°)t
(lit, m.p. 171°)? yield 27 9,
C,H,NO, Caled C 7680 H 6.66 N 3.73
Found C 77.06 H 6.65 N 4.04

(I1d) U.V. absorption shows hma, 250 nm (gna, 33.107 X 103),‘ Amax

272 nm (emay 8.608 x 10°) and hpa, 313 nm (eya, 3.31 x 109
in acetonitrile, ni.p. 190° (darkness), yield 25 %,
C,H,NO, Caled N 3.8
Found N 3.3

Reaction between chrysenequinone and enamines to give (IV)

A mixture of enamine (0.02 moles) and chrysenequinone (0.01 mole)
in (150 ml) benzene was refluxed (1 hour) and left at room temperature,
a brown oil is obtained which solidified when triturated with methanol,
the soild product was filtered off and crystallised from petroleum ether
(b.p. 100-120°) to give (IV).

(IVa) U.V. absorption shows Ama, 264 nm (emay 76.1 X 10%), Amay 320
nm (gmay, 11.809 X 10°) and Apa, 340 nm (ema, 11.809 X 10%) in
acetonitrile, m.p. 195°, yield 60 9

C,H,,NO, Caled N 3.42

Found N 3.80
Lr. vom at 3445 em~1, vo_g at 1690 cm—!

(IVb) The reaction mixture was refluxed for two hours

U.V. absorption shows Ama, 268 nm (epma, 39.558 X 10%), Ama, 320
nm (emay 6.473 X 10%) and Ama, 335 nm (epa, 6.473 X 10%) in
acetonitrile, m.p. 117°, yield 65 9,
C,H,NO, Caled C 178.83 H 6.0 N 3.4
Found C 7840 H 6.0 N 3.5
Lr.vom at 3450 em—', vo_o at 1690 cm!
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(IVe) The reaction mixture was refluxed for 12 hours.
U.V. absorption shows Ama, 271 nm (ema, 65.141 X 10%), Apay 320
nm (emay 11.942 X 10%) and Apay 336 nm (ema, 13.028 X 10°) in ace-
tonitrile, m.p. 136°, (Lit, 146°)?, yield 55 9,
CH/NO, Caled C 822060 H 687 N 3.3
Found C 82.50 H 6.70 N 2.90
Lr. vom at 3445 em™1, vo_g at 1690 cm™!

(IV)d The reaction mixture was refluxed for 12 hours.

U.V. absorption shows A .. 270 nm (g,,, 44.27 x 10°),
A 320 am (c,,, 8854 x 10% and *_ 335 nm
(Emax 7-968 x 10%) in acetoaitrile, m.p. 151°,
(Lit, 181-2°)2, (Lit, 175-6°)!, Yicld 48 9.
C,H,,NO, Caled N 3.29
4 Found N 3.7
Lr. v og at 3450 ecm™', ve_g at 1690 em™

max

max max

Readction betwzen p-benzoquinone and enamines

A mixture of enamine (0.02 moles) and p-benzoquinone (0.01 mo-
le) in (100 ml) benzene was left for one day at room temperature, the
reaction solution was concentrated at room temperature, the solid pro-
duct was filtered off and crystallised to give (V).

(V) Pale yellow crystals from benzene, m.p. 193°C, yield 76 9,
C:H,NO, Caled C 6896 H 7.27 N 5.36
Found C 68.80 H 7.20 N 5.00
ILrvom at 3320 em™', ve_o at 1630 em™!

(VIa) Violet crystals from petroleum ether (b.p. 100-120°) m.p. 177°C
(dit. 177°), yield 70 9,
€ H,N,0, Caled C 70.07 H 8.02 N 10.21
Found C 70.10 H 8.36 N 10.54

Ir. ve_o at 1620 cm'~
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(VIb) Red crystals from benzene, m.p. 238° (Lit 246-7°)",yield 759.
CHNO, Caled C 6043 H 6.47 N 10.07
Found € 59.75 H 6.56 N 9.87

L1, ve_o at 1630 em™'.

Reaction between p-benzoquinone and secondary amine

A mixture of secondary amine (0.02 mole) and p-benzoquinone
(0.01 mole) in (100 ml) benzene was left for one day at room temperature,
the reaction solution was concentrated, filtered off and crystallised the
solid product to give (VI).

(VIa) Violet crystals from petroleum ether (b.p. 100-120°) m.p. 177°C,
yield 9 80.

(VIb) Red crystals from benzene m.p. 238°C, yield 85 9.
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