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The reactions of some semistabilized arsonium ylides with 9-anthrones and 
9-anthraldehyde give 9-arylidene-lo-hydroanthracenes, 9-arylidene-2-chloro-lo- 
hydroanthracenes and 1-aryl-Z-(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 16-91. 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 

SCHEME 1 R’ 

‘\ 
R,,,C=CHR i Ph3As0 

(Olefin) 

“‘\ 
R,,,C,~~HR + f’h+S 

(Epoxide) 

* To whom all correspondence should be addressed. 
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path (a), yielding olefins. However, semistabilized arsonium ylides [3,5,6] react 
xvith.carhonyl cornpounds to give either o1efi.n or epoxide orboth in the same 
reaction @theme 1). Following our previous research- [?+I, tie have generated 
some semistabilized arsonium ylides and studied their reactions with bulky. 
aldehydes arid lietones in order to ascertain the-exa@ path of the reaction. 

Results and discussion 

Quaternization of triphenylarsine with p-substituted benzyl bromides and 
1-bromo-2-bromomethylnaphthalene at reflux temperature gave p-substituted 
benzyltriphenylarsonium bromides (Ia-Id) and l-bromo-Z-naphthyhnethybxi- 
phenylarsonium bromide (Ie) respectively in good yields. The salts (Ia-Ie) on 
reaction with sodamide in benzene or sodium methoxide in methanol gave 
n-substituted benzvlidenetriphenylarsenanes (IIa-IId) and 1-bromo-2-naphthyl- 
-methylenetriphenykrsenane ITIe) <Scheme Z).‘ 

SCHEME 2 

PI& -CH,AI- I%- 
NaNHs/Benzene 

- 
OI- 

(Ia- Ie) MeONa/MeOH 

-+ z 
Ph3As -CH AI- 

5 

Ph,As = CHAr 

(IIa-lie) 

(a) Ar = 2-N02C6H4 ; (b) Ar = 3-N0,C6H, ; (cl Ar = 4-N02C6H4; 

(d)Ar = 4-I C6H, ; (e) Ar = 1-Br-2-C,,H6 

The ylides (IIa-IIe) failed to react with anthrone (IIIa) and 2-chloroanthrone 
(IIIb) at room temperature, but the reaction was successful at reflux temperature, 
affording 9-arylidene-lo-hydroanthracenes (IVa-IVe) and 9-arylidene-2-chloro- 
lo-hydroanthracenes (IVf-IVj) in good yields (Scheme 3). 

SCHEME 3 

IIa-Ec + 

CHAr 

- czB5c5x 

tma) X= H 

mi5) x = 2-a 

(IFa) X = H ; Ar = 2-NO&H, 

mctix= H ; Ar = 3-No&ii4 

(Ipc) x = H ; Ar k 4-N02C6H, 

(EZd) X = H ; AI- = 4-I C6Hq 

(IJZe) X = H ; AI- = l-!3r-2-C,,,H6 

(IPf) x = 2-Cl; Ar = 2-N02C6Hq 

mzglX = 2-Cl; Ar = 3-NO_=.CgH, 

(IFhI X = 2-Cl; Ar = 4-N02C6H4 

KYI)X = 2-Cl; Ar = 4 -I C6Hg 
(ETj) X = 2-CI : Ar = l- Br-2- C,,Hs 
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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-( 9anthryl)ethylenes (Via-Vie) 
in fair to good yields (Scheme 4). 

SCHEME4 

IIa-lie + CHO - Ph3As0 

(PIa) AI- = 2-N02C6H4 

(P[b) Ar = 3-N02C6H4 

(TIC) At = 4-N02C6Hq 

(Pld) Ar = 4-I C,H, 

(PTe) Ar = 1-Br-2-CloH6 

With carbonyl compounds, the ylides (IIa-IIe) 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 (IIa-IIe) is probably due to the substituents attached to the ylide 
carbanion and the bulky nature of the carbonyl compounds (IIIa, IIIb, 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 [lO,ll]. 

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 trans- 
stereoisomers- 

The IR spectra (Table 1) of exocyclic olefins (TVs-IVj) and ethylenes 
(Via-Vie) show absorptions at 1610-1575 cm .’ (v(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 G(ppm) 7.23-7.45, 
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 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 infracordin&rument. The NMR 
spectra were recorded (CDCls) 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 (Is-Ie) 
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TABLE 1 2 . . 

SPECTRAL DATA OF ANTHRACtiNE DERIVATIVES IVa-IVj; VIa-S'Ii- 

Compound _ NMR data <CDC13) IR data (KBr) <cm-I) 

s&Pm)= Number of Assigm.nent c=cstretching Out-of-Plane 

protons vibrations deformations 

of hw3rogen 
attached to 
olefinic bond 

IVa 

Ivb 

IVC 

IVd 

l-V62 

IVf 

1vg 
IVh 

IVj 

VIb 

VIC 

Vie 

7.40-8.30. In 12H Aromatic 

7.30. s 1H Ol&illiC 

1.25.5 2H =CHt 
7.45-8.60, m 12H Aromatic 

7.27. s 1H Olefiic- 

1.60. s 2H :CH2 
7.58-8.45. m 12H Aromatic 

7.35. s 1H OkfbliC 

1.40. s 2H :CH2 
7.50-8.10. m 14H Aromatic 

7.35. s 1H Olefinic 

1.29. s 2H =CH:! 

7.60-8.60. m 11H Aromatic 

7.23. s 1H OlefiIlk 

1.53. s 2H ZCH2 

7-i*8.60. m 1lH Aromdie 

7.45. s 1H Olefinic 

1.63. s 2I-I =CHz 

7.60-8.40. m 1lIi Aromatic 

7.33, s 1H 01efiric 

;.;5. s 2H .:CQ 
6.34-7.95. m 13H Aromatic 

6.24. CI 2H Olefinic 

6.90-7.75. m 15H Aromatic 
6.60. q 2H Olefinic 

1575 966 

1578 965 

1590 

1598 962 

952 

1595 958 

1600 969 

1595 

1592 

1588 

1613 

970 

950 

952 

966 

p m = multiplet, s = singkt, p = q-et. 

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

(a) Preparation of 9-arylidene-lo-hydroanthracenes (Wa-Wj) 
To a suspension.of ylides (IIa-IIe), prepared from 4 mm01 of sa.Ns (Ia-Ie) and 

sodamide-(O_19 g, 5 mmol) in anhydrous benzene (100 ml) under nitrogen, was 
added 4 mmol of 9-anthrone (IIIa, IIIb). 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 cokentrated 09 a 
steam bath under reduced pressure. The resulting oily mass was extracted with 
-chloroform and chromatographed. Elutioti with benzene afforded new 9-aryl- 
idene-lo-hydroan&racenes (IVa-IVj) in 50-75s yields. The produtits wtie 
crystallized from appropriate solvents (Table 2). 
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(b) Prepamtion of 1:aryl-2-(9-anihryl) eth&n& (VI&he) -. ‘-‘- ‘. I.:. ~. 
To a stir&d stilution Of 4 mmt31 of arsonirini &ltS (Ia&) ti.120 ml of. : 

methanol, was added.4 mmol of methanok sodi& ‘methokide follo&ed. by 
4 mmol9-anthrald&hydti.(Vj under an atmqsphere-of ni$rpgen. The mixture 
was stirred at room temperature for 20 h, the sFh&nt evaporated and the residue 
extracted with chloroform. The extract was then evaporated and the residue 
cbromatograbhed on alumina. Elution with benzene/petroleumether (2 : 1) : 
afforded trans-ethylenes (Via-Vie) in 6040% yields. The products were 
cq&tallized from appropriate solvents (Table 2). 
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