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Two new semistabilized arsonium ylides, para-bromo- and para-iodo-ben- 
zylidenetriphenylarsenane, have been formed, and treated with a range of car- 
bony1 compounds to yield exclusively truns-olefins. In no case was an epoxide 
obtained. 

Introduction 

Interest in the dual behaviour of arsonium ylides towards carbonyl com- 
pounds was initiated by the observations of Trippett and Walker [l] that the 
cyclic I, formed from the reafction of para substituted benzylidenetriphenylar- 
senanes with carbonyl compounds, leads to olefins when the benzylidene para 
substituent is highly electron-withdrawing but otherwise to epoxides. This 
prompted us to investigate the reaction more fully. We also continue our studies 
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[2,3] of the factors which control the direction of breakdown of I, by studying 
the reactions of two new, semistabilized arsonium ylides, p-bromo- (IIa) and 
p-iodo-benzylidenetriphenylarsenane (IIb), with a series of carbonyl compounds, 
in order to determine the influence of p-halo substituents. (II, X =_ Cl). We_ were;.- 
expecting the formation of epoxides, as reported [1] forpam-chlorobe&ylide;ne- 
triphenylarsenane butobserveddifferentproducts. 
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Results and discussion 

The reaction of triphenylarsine with p-bromo- and p-iodo-benzyl bromide 
in refluxing benzene gave p-bromobenzyltriphenylarsonium bromide (IIIa) and 
p-iodobenzyltriphenylarsonium bromide (IIIb) in good yields. Treatment of 
these salts (IIIa and IIIb) with suitable base generated an intense yellow and 

SCHELME 1 
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(IVa-VI) 

(IVa) Ar = C,H,; X = Br; 
(1Vb)Ar = 4-C1C6H4; X = Br; 
(Va) Ar = C,H,; X = I; 
(Vb) Ar = 3-NO&H,; X = I; 
(Vc) Ar = 4-CIC6H4; X = I; 
(Vd) Ar = 2,4(C1)2C6H3; X = I; 
(Ve) Ar = 4-CH,CaH4; X = I; 
(Vf) Ar = 4-CH,OC,H,; X = I; 
(Vg) Ar = 3-CH,OC,H,; X = I; 
(Vh) Ar = 3,&(CH30)&H,; X = I; 
(Vi) Ar = 3,4-(OCHzO)C6H,; X = I; 
(VI) Ar = 4-IC,H,CH=CHC,H4; X = I 

pale yellow colour due to formation of ylides IIa and IIb respectively (Scheme 1) 
Sodamide in benzene was a suitable base for the dehydrohalogenation of IIIa 
but failed in the case of IIIb. The deprotonation of the salt IIIb was effected by 
sodium hydride in tetrahydrofuran (THF). 

The reaction of IIa with benzaldehyde and p-chlorobenzaldehyde, at room 
temperature gave good yields of trans-p-bromostilbenes (IVa and IVb) (Scheme 
1). Similarly the ylide IIb reacted smoothly with a range of mono- and di-sub- 
stituted benzaldehydes in THF at room temperature to give 55-7596 yields of 
trans-p-iodostilbenes Va-Vi. The reaction of IIb with terephthaldehyde at room 
temperature gave tmns-trans-1,4-bis(p-iodostyryl)benzene (VI). 

In reactions of both the_ylides IIa and IIb with carbonyl compounds the 
formation of olefin products rather than epoxides is favoured; this contrasts 
with theresults observed forp-chlorobenzylidenetriphenyla.menane [l] which 
gives epoxides. The exclusive formation of olefins from yfides IIa and IIb &m-rot 
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TABLE 1 

~DU~-DIARYLSURSTITUTEDOLEFINSIV~-VIA~CH=CHC~~X-I, 
_ .__- -_- 

: 

COUP Ar X Yield RecrystaI- M-P. Emperical Analysis found 

pound (%I lization PC) formula <c&d.) <%) 
solvent 

C H .. 

IVa 

IVb 

Va 

vb 

vc 

Vd 

Ve 

Vf 

Vg 

Vh 

Vi 

VI 

C6% 

4-C1C6H4 Br 55 

C6H5 

3+02C6H4 

4-ClC6H4 

4CH&,H4 

4-CH3OCaH4 

3-CH3OC.5H‘a 

1 

I 

I 

I 

I 

I 

I 

I 

I 

I 

CHC13/ 
Hexane 

EtOH 

132-133" 

227-228 

55 

75 

EtOH 

(39% 

AcOH 

148-150' 

120-122 

65 EtOH 199-200 

70 EtOH 
<90%> 

CHC131 
Hexane 

C6H6/ 
Hexane 

C6HfJ 
Hexane 

EtOH 

119-120 

62 210-212 

64 214-215 

60 88-89 

60 134-135 

68 

55 

CHC13I 
Hexane 

Toluene 

155 

255-257 

CI~HII= 

C 24H loBrC1 

C14H111 

CI~HIOINOZ 

CI~HIOCII 

C 14H9CltI 

CISISI 

C15H1310 

C15H1310 

C16HlSIOZ 

CISHI 1102 

C22H 1 61~ 

64.84 4.22 

(64.86) (4.24) 

57.23 3.47 

(57.24) (3.47) 

54.88 3.55 

(54.90) (3.59) 

47.85 2.80 

(47.46) (2.841 

49.32 2.94 
(49.33) (2-93) : 
44.78 2.41 

<44.80) <2_40) 

56-22 4.04 

(56.25) (4.06) 

53.55 3.86 
(53.57) (3.86) 

53.55 3.86 

(53.57) (3.86) 

52.43 4.06 

(52.45) (4.09) 

51.40 3.12 
(51.43) C3.14) 

49.42 2.98 

(49.43) (2.99) 

OLit [6J 135°C. bLit. 171 152QC. 

be explained at present, but it appears that along with the influence of substi- 
tuents on the ylide carbanion there may be effects of solvent and base on the 
course of decomposition of I. 

The reactivity of IIb towards carbonyl compounds appears to be greater 
than that of Ha, and it gives olefins Va-Vi in better yields- 

Ali the diary1 substituted ethylenes IVa-VI (Table l), most of them new, 
were obtained almost exclusively as the tmns isomers. The spectral data were 
also consistent with that expected for frans stereoisomers [4]- 

The IR spectra (Table 2) of the olefins showed absorptions at 16251585 
cm-’ [v(C=C)] and 981-925 cm-‘; the latter absorptions are associated with out- 
of-plane deformations of hydrogen in the tram olefinic system [5]. The NMR 
spectra (Table 2) exhibited olefinic protons in the range of 6 6.80-7.47 and 
aromatic multiplet ranging from 6 6.95-8.38 ppm. 

Experimental 

Melting points were determined on a Gallenkamp apparatus, and are un- 
corrected. IR spectra were recorded on a Perkin-Elmer infrared instrument. 
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TABLE 2 

IR AND-NMR SPECTRA OF Iruns-DIARYL SUBSTITUTED OLEFINS 
_ ___-__-_---- __-- 

Corn- IR data (KBr). <cm-‘) NMR data (CDCl$= 
pound -- 

u<c=cj Out-of-plane deftxmations of 6 <PPrn) No_ proton+ Assignment 

H in a fmns-olefiiic system 
__.--- __._ _________~____ --___ -.-. ------ 

It-a 1600 925 

925 

975 

7.15-7.68.m 9H 
7.08. q 2H 

7.22-i.iO.m 8H 
7.08. s 2H 

7.10-7.80. m 9H 
6.82. q 2H 

7.82-8.38-m 8H 
7.47. q 2H 

7.30-7.86. m 8H 
7.10. lI 2H 

7-38-7-94. m 7H 
7_32_ 9 2H 

ArOlll&iC 
Olefinic 

Aromatic 
Olefinic 

Aromatic 
Okfinic 

IVb 1590 

Va 1585 

Vb 

VC 

Vd 1585 

ve 1625 978 
Vf 1590 972 

Vi 

VI 

1600 

1620 

1605 

978 

970 

968 

970 

970 

981 

7.02-7.80. m 
6.80. q 
3.80. s 

6.95-7.83, m 
6.80. q 
3.80. s 

7.30-8.40. m 
7.12. q 
4.03. s 

7.29-7.84. m 
6.80. q 
6_08.0 

8H Aromatic 
2H Olefinic 
3H 0CH3 

8H Ar0mati.Z 

2H Olefioic 
3H CCH3 

7H Aromatic 
2H Olefinic 
6H 0CH3 

7H Aromatic 
2H OkfiniC 
2H -OCH#- 

Aromatic 
Olefioic 

ArOmatiC 

Olefinic 

Aromatic 
Olefinie 

--__ -- 
om = multiple+ s = singlet. 9 = CtUarLet- 

-- 

NMR spectra were recorded (CDCls solutions) on a Varian A-60 spectrometer 
using TMS as an internal standard. All the products were purified by column 
chromatography using alumina. Purity was checked by TLC. 

Preparation of p-bromobenzylfriphenylarsonium bromide (IIIa) 
A solution of 12.24 g (O-04 mol) of triphenylarsine and 10 g (0.04 mol) of 

p-bromobenzyl bromide in 60 ml of anhydrous benzene was heated under reflux 
on a steam bath for 6 h- The resulting solid was collected, washed with benzene, 
and crystallized three times from a mixture of chloroform/benzene (l/4) to give 
brown crystals of p-bromobenzyltriphenyiarsonium bromide (IIIa), m.p. 
182-184”C, yield 15.6 g (‘70%) (Found: C, 53-92; H, 3-75 CZ5HZ1AsBrZ caIcd_: 
C, 53.95; H, 3.7’7%) 

Prepanzfion of p-iodobenzyltriphenylarsonium bromide (IIIb) 
A mixture of triphenylarsine (12.24 g, 0.04 mol) and p-iodobenzyl bro- 

mide (11.08 g, 0.04 mol) in 60 ml of benzene was boiled under reflux for 2 days. 
The excess of solvent was removed on a steam bath and petroleum ether (60-80”) 
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was added to precipitate 18.8 g (80%) of p-iodobenzyltriphenylarsonium bra; -- 
mide (IIIb). This was recrystallized twice from chloroform/ethyl acetate (i/4) ’ 
to give pale yellow microcrystals, m-p. 158°C. NMR spectrum (CDCL): 6 6.89- 
7.89 (19H, aromatic, m) and 6 5-54 (2H, methylene, s). (Found: C, 49.73; H, 
3-44, CZ5HZ,AsBrI c&d.: C, 49.75; H, 3.46%) 

Reaction of ylide IIa with aromatic aldehydes 
To a suspension of ylide IIa, prepared from 3.33 g (0.006 mol) of salt IIIa 

and 0.23 g (0.006 mol) of sodamide in 50 ml of anhydrous benzene, 0.006 mol 
of aromatic aldehyde was added under nitrogen. The mixture was stirred at 
room temperature for 20 h. The residue containing triphenylarsine oxide and 
unreacted sodamide was removed by filtration, and the filtrate was concentrated 
on a steam bath under reduced pressure. The resulting oily mass was extracted 
with benzene and chromatographed to give diary1 substituted olefins IVa and 
IVb (Table l), which were further purified by crystallization. 

Keaction of ytide Ib with aromatic aldehydes 
To a pale yellow suspension of ylide IIb, generated from 2.41 g (0.004 

mol) of salt IIIb and 0.004 mol of 50% sodium hydride in 50 ml of tetrahydro- 
furan, 0.004 mol of the aromatic aldehyde was added under nitrogen. The mix- 
ture was stirred at room temperature for 48 h. The solvent was then evaporated 
off, the residue was taken up in benzene, and the filtered solution and the filtrate 
chromatographed. Elution with benzene/petroleum ether (l/l), in general, af- 
forded the Pans-diary1 substituted olefin Va-Vi (Table 1). 

Reaction of ylide IIb with terephthaldehyde 
To a stirred solution of ylide IIb prepared from 4.82 g (0.008 mol) of IIIb 

and 1.0 g (50% slurry) of sodium hydride in 100 ml of tetrahydrofuran, was added. 
0.53 g (0.004 mol) of terephthaldehyde. The mixture was heated under reflux 
for 24 h under nitrogen and the procedure described above was followed_ Elution 
with benzene/petroleum ether (2/l) gave trans-frans-1,4-bis(p-i,odostyryl)benzene 
(VI) (Table 1). It was further purified by crystallization from toluene to give 
green-yellow needles. 
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