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Summary

The reactions of some semistabilized arsonium ylides with 9-anthrones and
9-anthraldehyde give 9-arylidene-10-hydroanthracenes, 9-arylidene-2-chloro-10-
hydroanthracenes and 1-aryl-2-(9-anthryl)ethylenes, respectively. IR and NMR
spectral data of the products are reported.

Introduction

The decomposition of the cyclic transitory intermediate (I), formed by the
attack of semistabilized arsonium ylide on carbonyl carbon, is of current
interest to synthetic organic chemists [6—9]. Earlier reports on the reactivity
of arsonium ylides towards carbonyl compounds have shown that non-stabiliz-
ed ylides [1,2] give epoxides via path (b), whereas stabilized ylides [ 3,4] follow
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path (a), yleldmg oleﬁns However, semlstablhzed arsomum yhdes [3 5, 6] react ‘
with carbonyl compounds to give either olefm or epoxide or-both in the same" " .
reaction (Scheme 1). Following our previous research [7—91, we have generated ,
some semistabilized arsonium ylides and studied their reactions with bulky"
aldehydes and ketones in order to ascertain the exact path of the reaction.

Results and dlSCllSSlOll

Quatermzatlon of tnphenylarsme with p-substltuted benzyl brom.ldes and
1-bromo-2-bromomethylnaphthalene at reflux temperature gave p-substituted
benzyliriphenylarsonium bromides (Ia—Id) and 1-bromo-2-naphthylmethyltri-
phenylarsonium bromide (Ie) respectively in good yields. The salts (Ia—Ie) on
reaction with sodamide in benzene or sodium methoxide in methanol gave
p-substituted benzylidenetriphenylarsenanes (IIa—IId) and 1-bromo-2-naphthyl-
methylenetriphenylarsenane (Ile) (Scheme 2).

SCHEME 2 ,
— NaNHs, [Benzene + Py
PhyAs ——CHpAr  Br 2l = PhaAs CHAr
or
(Ta-Te) MeONa [MeOH 1
PhyAs ==CHAr
(Da-He)

(@) Ar = 2-NO,CgH4 ; (D) Ar = 3-NO,CgHy ; (C) Ar = 4-NO,CgHa;
(A)Ar = 4-ICgH, ; (&) Ar = 1-Br-2-C,gHg

The ylides (IIa—1le) failed to react with anthrone (I111a) and 2-chloroanthrone
(I1Ib) at room temperature, but the reaction was successful at reflux temperature,
affording 9-arylidene-10-hydroanthracenes (IVa—IVe) and 9-arylidene-2-chloro-
10-hydroanthracenes (IVf—IVj) in good yields (Scheme 3).

SCHEME 3 CHAF

(Ida) X = H (IZa) X = H; Ar = 2-NO,CgHgy

(Imb) X = 2-CI (I¥D) X = H; Ar = 3-NOCgHy
(Ic) X = H,; Ar = 4-NO,CgH4
(I¥d) X = H;Ar = 4-ICgH,
(I¥e) X = H; Ar= 1-Br—2—c,°H5
(IZf) X = 2-Cl; Ar= 2-NO,CgH,
(I¥g) X = 2-Cl; Ar = 3-NO,CgH,
{I¥n) X = 2-CI; Ar = 4-NO,CgHy,
(I¥i) X = 2-Cl; Ar=4-I CgH,
(I¥j) X = 2-Cl!Ar=1-Br-2-C,gHg
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- The reaction of ylides (IIa—IIe) with 9-anthraldehyde (V), carried out at
room temperature, gave exclusively trans-1-aryl-2-(9-anthryl)ethylenes (VIa—VlIe)
in fair to good yields (Scheme 4).
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) (MIa) Ar = 2-NO,CgHy4
(MIb) Ar = 3-NO,CgHy4
(Mc) Ar = 4-NO,CgHg,
(¥Id) Ar = 4-ICgHg4
(Vie) Ar = 1-Br-2-CgHsg

SCHEME 4

With carbonyl compounds, the ylides (Ila—Ile) favour the formation of
olefins via path (a) as opposed to epoxidation. The reason for the exclusive
formation of olefins (IVa—IVj, VIa—VIe) and the non-availability of epoxides
from ylides (¥Ia—IIe) is probably due to the substituents attached to the ylide
carbanion and the bulky nature of the carbonyl compounds (I1Ia, IlIb, V),
which might affect the decomposition of the cyclic transitory intermediate (I).
The exclusive formation of olefins is in accord with behaviour of the analogous
phosphonium ylides [10,11].

All the exocyclic olefins (IVa—IVj) and substituted ethylenes (VIa—VIe),
most of which are new, were obtained almost exclusively as trans-isomers. The
products gave satisfactory elemental analyses and the spectral data of the substi-
tuted ethylenes (VIa—VIe) were also consistent with those expected for ¢rans-
stereoisomers.

The IR spectra (Table 1) of exocyclic olefins (*Va—IVj) and ethylenes
(VIa—VlIe) show absorptions at 1610—1575 cr: * (»(C=C)) and 970—950 cm™};
the latter absorptions are associated with out-of-plane deformations of hydrogen
attached to the trans-olefinic system [12]. The NMR spectra (Table 1) for exo-
cyclic olefins (IVa—IVj) exhibit olefinic protons in the range 8(ppm) 7.28—7.45,
an aromatic multiplet in the range 6§ 7.40—8.60 and the CH, protons in the
range 6 1.29—1.63. The NMR spectra of trans-ethylenes (VIa—VIe) show aromatic
protons in the range & 6.24—6.60.

Experimental

Melting points were determined on a Gallenkamp apparatus and are uncorrect-
ed. IR spectra were recorded on a Perkin—Elmer infracord instrument. The NMR
spectra were recorded (CDCIl;) on a Varian A-60 spectrometer using TMS as
standard. All the products were separated and purified by column chromatog-
raphy on alumina. Purity was checked by TLC. All the arsonium salts (Ia—Ie)



’TABLE 1 L
SPECTRAL DATA OF ANTHRACENE DERIVATIVES IVa—IVi: VIa——VIe

Compounc_l_ NMR data (CDC13) S ~ . ... IR data (KBr) (ecm~1)
8 (opm) & - *- . Number of Assignment " C=C stretching OQut-of-plane
- : ©  protons o : - vibrations  deformations
' - -of hydrogen
- attachead to
olefinic bond
IVa 1575 966
IVb 7.40—8.30, m 12H Aromatic 1578 ' S65
7.30, s 1H Olefinic .
' 1.25.s . 2H =CH>
Ve ) 7.45—8.60, m 121 Aromatic
7.27,.s 1H Olefinic’
. 1.60.s 2H =CH;
1vd . 7.58—8.45. m 12H Aromatic 1590 952
7.35.s 1H Olefinic
1.40, s 2H =CH,
IVe 7.50—8.10, m 14H ' Aromatic
7.35. s 1iH Olefinic
. 1.29,s 2H =CH»
Ve 7.60—8.60, m 11H Aromatic 1598 962
7.23, s iH Olefinic
1.53,s 2H —CH,
iveg 1595 958
IVh - 7.70—8.60,. m 11K Aromatic 1600 969
7.45,. s 1K Olefinic
1.63.s 2H =CH,
Vi 7.60—8.40, m 11H Aromatic 1595 970
7.33,s 1H Olefinic
230, s 2H CH,
Vib 6.34—7.95, m 13H Aromatic 1592 950
6.24,q 2H Olefinic
Vic . 1588 952
Vie 6.90—7.75, m - 15H Aromatic 1613 966
6.60, q 26 Olefinic

< m = multiplet, s = singlet, q = quartet.

were prepared by the treatment of a-bromo compounds with triphenylarsine
in benzene at reflux temperature, as reported previousiy [7—9,131.

(a) Preparation of 9-arylidene-10-hydroanthracenes (IVa—IVj)

To a suspension.of ylides (Ila—1Ile), prepared from 4 mmol of salts (Ia—Ie) and
sodamide (0.19 g, 5 mmol) in anhydrous benzene (100 ml) under nitrogen, was
added 4 mmol of 9-anthrone (I1Ia, I1Ib). The reaction mixture was heated

under reflux for 48 h. The residue containing triphenylarsine oxide and unreac-
ted sodamide was removed by filtration and the filtrate was concentrated on a
steam bath under reduced pressure. The resulting oily mass was extracted with

-chloroform and chromatographed. Elution with benzene afforded new 9- -aryl-
1dene-10-hydroanthracenes (IVa—IVj) in 50—75% yields. The products were ,
crystallized from appropnate solvents (Table 2).
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( b) Preparatzon of 1-aryl-2-( 9—ant’zryl) ethylenes ( VIa-——VIe)

To a stirred solution of 4 mmol of arsonium salts (Ia—-Ie) in 120 ml of
Vmethanol was added 4 mmol of methanolic sodium ‘methoxide followed by
4 mmol 9-anthraldehyde (V) under an atmosphere of. mtrogen. The mixture
was stirred at room temperature for 20 h, the solvent evaporated and the residue
extracted with chloroform. The extract was then evaporated and the residue-
chromatographed on alumina. Elution with benzene/petroleum ether (2 : 1)
afforded irans-ethylenes (VIa—VIe) in 60—90% yields. The products were

rystalhzed from appropriate solvents (Table 2).
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