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Abaia& The higher homologues of the well-studied alkoxycahonyhethylenetriphenylarSonid ylide (3, R=H) 
can be easily obtained through the squence: a), preparation of alkql2-trinoxyalkanoates (1); b), reaction between 
these. tfitloxyderivatives and tripheny@hphine to give l-alkoxycarbonylall#ripheqlamouimn tritlates (2); and c), 
basic treatment of the tri@nylafsouium tritlates (2) with alumina-sqported potassium fluoride to give l- 
alkoxycarbo@alkyle&netriphenylarsonium ylides (3). These higher homologues of (3, R=H) react with aromatic 
aldehydes in gcd to excellent yields, ami give rise. to synthetically interesting “coupling” and cyclopmpamdon 
reacliOnS. 

Introduction 

Preparation and reactions of arsonium salts and of their corresponding arsonium ylides 

(alkylidenearsoranes) have been much less intensively explored than those of phosphonium salts and 

phosphonium ylides (Wittig reagents) but according to general chemistry reasoning and to some experimental 

facts reported in the chemical literature” * it can be anticipated that, once prepared, arsonium ylides should be 

more reactive than the corresponding phosphonium ylides whilst the starting arsonium salts should be more 

diicult to prepare than the corresponding phosphonium salts; furthermore, use of the more reactive 

alkylarsines is unattractive because of their toxicity. Consequently, a search for a general quaternization 

procedure of triphenylmsne -a solid, rather unreactive, and easily available amine- was justified and to take 

advantage of our experience in the phosphorous field394S5, we directed our efforts to the preparation of l- 

alkoxycarbonylalkyltriphenylarsonium salts. 

Methoxycarbonylmethyltriphenylarsonium bromide is, up to now, the only known member of the above 

series. It is prepared by reaction of triphenylarsine with methyl bromoacetate’“’ and easily converted into an 

arsorane that gives rise to interesting reactions (Wittig reactions with aldehydes and ketones; 

cyclopropanations; etc.)‘. The scope of these reactions would be enlarged if the higher arsorane homologues 

were easily available but we have found that even the next member of the series, l- 

alkoxycarbonylethyltriphenylphosphonium bromide, defeats a related preparation. In fact, ethyl 2- 

’ In the present paper, alkoxy stands for either methoxy or ethoxy 
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bromopropanoate does not react with triphenylarsine under a variety of experimental conditions, including 20 h 

refluxing in toluene and 14 h refluxing in pyridine. 

According to related knowledge*, alkyl 2-trifloxyalkanoates (trifluoromethanesulphonic acid esters of 

alkyl 2_hydroxyalkanoates, F$-S(Oz)-0-CH(R)-COOR’) (1) should be more reactive as amine quatemizing 

agents than the usual 2-bromoderivatives and, what is very important in the present context, the leaving triflate 

should be much less nucleophilic than the bromide anion. Consequently, use of alkyl 2-trifloxyalkanoates, 

besides making quatemizations easier, would avoid the undesired secondary reaction depicted in Scheme 1, that 

is to be expected because in the phosphonium field’ it takes place when the higher homologues of methyl 

bromoacetate are used as quaternizing agents and even when quaternization of polystytyldiphenylphosphine is 

intended with the proper methyl bromoacetate3. 

Ph&H(R) 

Scheme 1 

We have found’ that the needed reagents, alkyl 2-tritloxyalkanoates (1) can be easily prepared (yields 

around 80%) by reaction of alkyl 2-hydroxyalkanoates with tritlic anhydride in the presence of anhydrous 

pyridine and using carbon tetrachloride as solvent. Many of the esters to be used as starting materials are 

commercially available substances and, in any case, other members of the series can be easily synthesized by 

such standard procedures as the sequence aldehyde, cyanohydrin, 2-hydroxyester (recently, an excellent method 

for the preparation of cyanohydrins has been reportedr’). In the present work, we have prepared two new 

members of the series: ethyl 2-trifloxybutanoate (1, R = R = ethyl), starting Tom commercial ethyl 2- 

hydroxybutanoate, and methyl 2-trifloxytridecanoate (1, R = n-undecyl, R’ = methyl), starting from methyl 2- 

hydroxytridercanoate prepared via cyanohydrin in a simpler procedure than the only one previously described”. 

Table 1. 
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Table 1 
Preparation Yiids and Spectral Data of A&92-Tm (1) 

Compmmd Yield IR ‘El NMR “C NMR 
1 (%) (cm”) @pm) @pm) 

R R’ 
Et Et 84 2970.2883, 1763, 1422, 1209, 1.08 (39 1.33 (3H, 

1148, 1085, 1022,967,620 
t), t), 1.98 13.92, 14.81, 31.74,63.05,84,12, 

(2H, q), 4.27 (2H, q), 4.99 (H-I, 118.90, 167.74 
t) 

CI& Me 61 2927,2858, 1763, 1422, 1246, 0.87 (3H, 1). 1.25 (16H. l.% 23.14, m), 14.52, 24.87, 29.23, 29.80, 
1146,951,864,614 (2H. m), 2.29 (2H, t), 3.83 (38 29.93, 30.04, 32.37, 84.10, 53.57, 

s), 5.12 (H-I, t) 118.91, 168.133 

1-Alkoxycarbonylalkyhriphenylarsonium tritlates f[RCH(COOR’)AsPh$F&-SO<} (2) are prepared by 

quaternizing triphenylarsine with the corresponding alkyl2-trifloxyalkanoate (1) (benzene, 50 “C, 48 h; yields 

from high to excellent) thus confirming the high reactivity of these alkylating reagents. The preparation of l- 

methoxycarbonyldodecyltriphenylarsonium triflate (2, R = n-undecyl, R’ = methyl) in more than 50% yield is 

worth pointing out. All the new arsonium tritlates show satisfactory IR, and ‘H and 13C NMR spectra (Table 2). 

Table 2 
Preparation Yields and Spectral Data of 1-Alkorycarboayl~kylt~pbenyla~nium Triflates (2) 

Compound Yield IR ‘H NMR uC NMR 
2 W) (cm-‘) @pm) (ppm) 

R R’ 
H Et 99 2983, 1716, 1439, 1254, 1154, 3.61 (3H, s), 4.75 (3H, s), 7.70 32.39, 54.13, 121.34, 131,41, 133.14 

1030,743,635 (15y m) 134.91, 166.43 
Me Et 91 3062, 1742, 1441, 1268, 1225, 1.01 (3H, t), 1.72 (3H, d), 4.03 12.87, 13.44, 40.85, 63.13, 120.64, 

1154, 1084. 1032,742,639 (2H, q), 5.25 (IH, q), 7.65 130.85. 132.38, 167.71 132.94, 134.23, 
(lSH, m) 

Et Et 85 3064, 2941, 1740, 1441, 1264, 1.04 (3H, t), 1.18 (3H, t), 2.08 13.33, 14.14, 22.76, 47.53, 63.60, 
1225, 1154. 1030,743,637 (2H, m), 4.04 (ZH, m), 5.02 120.92, 168.76 131.52, 133.56, 134.98, 

(IH, t), 7.69 (15H, m) 

PI Et 75 3064, 2970, 1733, 1441, 1262, O.% (3H, t), 1.04 (3H, t), 1.60 14.06, 14.12, 22.23, 30.87, 46.22, 
1225, 1154, 1032,743,637 (2H, m), 1.98 (2H, m), 4.05 63.69, 120.81, 131,57, 132.30, 133.53, 

(2H, m), 5.03 (H-l, q), 7.74 135.06, 168.70 
(15H, m) 

Bu Et 74 3064, 2%2, 1735, 1441, 1264, 0.94 (3H. t), 1.12 (3H, t), 1.60 13.73, 14.06, 22.21, 26.80, 30.95, 
1225, 1154,1032,743,637 (4H, m), 2.00 (ZH, m), 4.02 63.80. 46.62, 120.90, 131.45, 133.23, 

(ZH, q), 5.03 (IH, t), 7.72 135.02, 168.74 

(15Y m) 
CIIHZ Me 53 3064, 2927. 1733, 1441, 1262. 0.83 1.16 (3H, t), (16H, m), 14.57, 23.11, 28.82, 28.96, 29.53, 

1225, 1154. 1032,743,639 1.60 (29 1.98 m), (29 m), 29.75, 29.80, 29.97, 32.32, 46.49, 
3.54 (3H, s), 5.03 (lH, cl), 7.69 53.89, 120.80, 131.55, 133.49, 135.01, 
(lSH, m) 169.46 

One-pot As- Wit fig reactions with ala’ehyaks 

1 -Alkoxycarbonylalkylidenetriphenylarsoranes [RC(COOR’)=AsPh3] (3) belong to the stabilized 

arsonium ylide type and, in principle, they are isolable reagents; however, they are rather reactive towards 

humidity and air and one-pot As-Wittig reactions yield more satisfactory results than the two steps procedure. 

We have found very convenient the use as base of alumina supported potassium fluoride” for the in situ 

generation of arsonium ylides; in the presence of an aldehyde (up to now, only aromatic aldehydes have been 

studied) the expected Wittig reaction takes place affording in high yield a single stereoisomer of the 
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corresponding 2-alkyl-3-arylpropenoic ester (4) (Table 3). The spectral data, particularly the chemical shift of 

the C&hydrogen (always at 6 7.6-7.7) show that in all cases the (Q-stereoisomer is obtained. 

Extensive informatizised search of the chemical literaturer* leads us to the conclusion that, even ignoring 

stereochemistry, the only propenoic esters (4) of Table 3 that have been satisfactorily described are those with 

Ar = phenyl and R = Me’*r3*r4 or R = Etr3*r4*” or R = Pr5,13 or R = Bu5*r5 and with Ar = 2-tbryl and R = Me14. 

The easy preparation of methyl (A)-3-phenyl-2-undecylpropenoate in 80% yield should be emphasized 

because from this result it is fair to extrapolate that starting with the easily available 2-trifloxyalkanoates and 

triphenylarsinepropenoic esters with any d-aikyl suhstituent can be satisfactorily prepared. The procedure is far 

more simple and general that some others starting from stdfur derivatives15, a-lithioalkylphosphonates’3 or a- 

halogenoderivatives and tributylstibiner4. 

“Coupling” reaction 

In view of the excellent yields obtained even in the reaction of aldehydes with the higher arsorane 

homologues, it was considered worthwhile to study their reaction with ketones (it has been reported that 

incontrast with the behaviour of the phosphorane derivative16, alkoxycarbonylmethylidenetriphenylarsorane 

reacts with aliphatic ketones affording the corresponding unsaturated esters in acceptable yields’). 

The one-pot Wittig reaction between cyclohexanone and 1 -ethoxycarbonylethyltriphenylarsonium 

triflate (2, R=Me) was not very succestU: the highest yield in condensation product (ethyl 2- 

cyclohexylidenepropanoate, 5) was about 15%. However, in the resulting reaction mixtures the presence of 

substantial amounts of diethyl (.Z)-2,3-dimethylbutenedioate (6) was detected. A strong peak at 8 1.94, 

together with a “trace” peak at 2.07, in the ‘H NMR spectrum pointed to the cis-stereochemistry of the 

practically single isomer present in the mixture; this stereochemistry was confirmed by spontaneous conversion 

of the ester to the anhydride (IR carbonyl band at 1758 cm“) during its saponification. 

4 5 6 

Confirming that the “coupled” product (6) is formed in the attack of the base (fluoride anion) on the 

arsonium salt (2, R=Me), we have found that treatment of this salt with alumina-supported potassium fluoride 

in the absence of any co-reagent affords diester (6) with a higher than 53% yield. Several assays (changes in 

reaction conditions; use of ultrasounds; previous conversion of the arsonium tritlate into arsonium iodide) have 

been carried out to improve this yield but all of them have proved unsuccessful. 

It is important to point out here that identical treatment of ethoxycarbonylmethyltriphenylarsonium 

tri8ate (2, R=H) afforded the corresponding Wittig reagent (3, R=H) and no “coupling” reaction was observed 
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Tabk 3 

699 ~0, 7.36 (5H, 7.66 s), (lH, s) 136.42, 139.07, i69.03 

78 2962, 1706, 1607, 1512, 0.99(3H,t),1.34(3H,t),1.61 14.75, 14.84, 23.00, 30.03, 55.77, 

1256, 1223, 1177, 1128, (2H,m),2.48(2H,m),3.83(3H,s), 61.10, 114.41, 128.87, 131.50, 

754 4.26(2H,q),6.92(2H,d),7.35(2H, 132.19, 138.74, 161.15, 169.16 
d),7.61(lH.s) 

82 2964, 1711, 1632, 1492, 0.95 (3H, 1.35 (3H, t), t), 1.58 14.67, 14.79, 23.04, 29.99, 61.35, 

11273, 1225, 1131, 10944, (2Y m), 2.42 (29 m), 4.27 (ZH, 128.73, 129.18, 129.89, 130.95, 

756 q) 7.34 (4H, 

O.b5 (3H, 
m), 7.59 (lH, s) 131.27, 134.95, 169.03 

81 2960, 1706, 1632, 1465, t), 1.33 (3H, t), 1.44 14.46,. 14.81, 23.36, 28.13, 31.65, 

1372, 1262, 1208, 1129, (4H, m), 2.70 (2Y 4.25 t). (2H, 61.21, 112.43, 115.06, 125.60, 

745 q), 6.50 (lH, 6.58 m), (lH, d), 130.77, 144.43, 152.23. 168.94 
7.39 (lH, s), 7.52 (IH, d) 

82 2977, 1710, 1631, 1449, 0.92 (3H, t), 1.35 (3H. t), 1.51 13.87, 14.32, 22.84, 27.26, 31.46, 

1370, 1237, 1202, 1127, (4H, m), 2.53 (ZH, t), 4.27 (ZH, 60.74, 128.20, 128.42, 129.20. 
698 q) 7.37 (SH, s), 7.65 (lH, 

0.64 (3H, 1.34 
s) 133.97, 135.93, 138.42, 168.55 

85 2960, 1706, 1607, 1513, t), (3H, t), 1.60 13.97, 14.35, 22.98, 27.29, 31.33 

1254, 1202, 1177, 1131, (4H,m), 2.50(2H, m), 3.83 (3H, 56.28, 60.62, 113.84, 128.38: 
830 s), 4.26 (2H, q), 6.92 (2H, d), 131.66, 131.83, 138.09, 159.65, 

7.35 (2H, d), 7.59 (H-I, s) 168.03 

74 2960, 1711, 1632, 1491, 0.91 (3H, t), 1.35 (3H, t). 1.52 14.84, 14..29, 22.81, 27.23, 31.34, 
1248, 1200, 1131, 1094, (4Y m), 2.45 (2H. m), 4.27(2H, 60.85, 128.67, 128.92, 130.46, 
818 q) 7.32 (4H, 7.58 (19 m), s) 134.59, 137.04, 168.27 

80 2927, 2856, 1715, 1630, O.k(3H, t), 1.26 (16H, m), 1.50 14.63, 23.20, 28.04, 29.75, 29.84, 

1438, 1243, 1202, 1131, (ZH, m), 2.49 (2H, m), 3.81 (3H, 30.09, 30.15, 32.42, 52.44, 128.76, 
768,698 s), 7.36 (5H, 7.65 m), (lH, s) 128.93, 129.70, 134.19, 136.34. 

139.20, 169.50 
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at all. Neither was it observed in the alumina-supported potassium fluoride treatment of methyl- and phenyl- 

carbonyhnethyltriphenylarsonium chlorides. 

Ph&-&mt 
A 

Scheme 2 

Ignoring, for the moment, stereochemical questions, a plausible mechanism for the reaction that leads to 

diethyl2,3-dimethylbutenedioate (6) is that given in Scheme 2. According to this mechanism, the simultaneous 

presence of arsonium cation and arsonium ylide is necessary for the coupling reaction to take place; in other 

words, the arsonium cation deprotonation rate cannot be very much faster than the global “coupling” reaction 

rate. The different behaviour of arsonium triflates (2, R=H) and (2, R=Me) can be explained on these grounds. 

In the final step of Scheme 2, the proper arsonium ylide could act as base, feeding back arsonium cation; 

that means that, starting from arsonium ylide, a catalytic amount of arsonium cation would be sufficient for the 

whole “coupling” process to take place. This is precisely the justification given to explain the thermal 

decomposition (heating in benzene-ether solution) of benzylidenetriphenylarsorane into triphenylarsme and a 

mixture of stilbene isomers (70-80% yield)“. 

The cis-configuration of the resulting diethyl 2,3dimethylbutenedioate can be rationalized (Scheme 3) 

by accepting that in the SN2 step the biggest and positive substituent group of the ylide (Ph&‘) takes a 

position in between the smallest group (H) and the electronegative group (COOEt) of the onium cation at the 

same time that the two COOEt groups remain as far as possible one from the other; an that a truns- 

stereochemistry holds in a concerted (IQ elimination step. 

The “coupling” reaction offers interesting synthetic possibilities and it is the authors feeling that by 

controlling the initial arsonium salt/base ratio and the temperature; or by using mixtures of arsonium salt and 

arsorane; or by appealing to some other experimental trick, a useful “coupling” reaction could be performed in 

many cases. 
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Cyclopropanation reactions 

Scheme 3 

The stabilised methoxycarbonylmethylenetriphenylphosphorane does not react with a&-unsaturated 

esters but methoxycarbonylmethylenetriphenylarsorane does affording sterically defined cyclopropane 

derivatives in moderate to excellent yields’. Here we report that one-pot reactions between methyl acrylate and 

higher homologues of ethoxycarbonylmet~lenetriphenylarsorane (generated by basic treatment with alumina- 

supported potassium fluoride of the corresponding triphenylarsonium triflate) afforded pa-cyclopropane-1,2- 

dicarboxylic esters in very good yield (Table 4); for instance, preparation of ethyl trans-1-butyl-2- 

methoxycarbonylcyclopropanecarboxylate (7, R = Bu) in 76% is remarkable. The ‘H Nh4R spectra of the 

resulting cyclopropane-1,2_dicarboxylic diesters establishes their trans configuration. 

y /& ,COOCH2CH3 
r 

H,COOc/ 
c 

k 

7 

Table 4 I 
Preparath Yields and Spectral Data oftrtnwCyclopropme-1Jdicarbosylic Esters (7) 

Compound7 IYield 1 IR ‘HNMR UC NMR I 
R 

Me 

BU 

% (cm“) (ppm) (ppm) 

61 2985, 1729, 1443, 1389, 1283, 1.25 (3H, t), 1.31 (lH, q), 1.39 (3H, 13.54, 14.60, 21.57, 27.53, 
1162, 1073, 1028,868,770 s), 1.56 (lH, q), 2.32 (lH, q), 3.70 28.07, 52.46, 61.74, 171.45, 

(3H, s), 4.13 (2H, q) 173.89 
76 2960, 2869, 1729, 1445, 1393, 0.88 (3H, t), 1.26 (3H, t), 1.31 (4H, 14.40, 14.57, 20.85, 23.20, 

1320, 1273, 1206, 1160, 1098, m), 1.34 (lH, q), 1.53 (lH, q), 1.77 27.45, 30.45, 32.83, 52.46, 
1034,870 (ZH, m), 2.34 (lH, q), 3.71 8(3H, s), 61.57, 171.70, 173,28 

For R equal to an alkyl of any length, the present cyclopropanation procedure appears far more simple 

and general than others based in the use of diazoderivatives and transition metal promoters or catalysts’** rg or 

in the use of 2-chloroesters under phase transfer conditions”. 

At this point, it is worth pointing out that, if the presence of some residual benzoyhnethyl 

triphenylarsonium salt is accepted, the excellent yield in tranr-1,2,3-tribenzoylcyclopropane obtained in the 
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“coupling” reaction followed by a cyclopropanation reaction. The presence of some arsonium salt justifies the 

formation of 1,Zdibenzoylethene through a “coupling” reaction (see above) that would be “captured” 

immediately by another arsorane molecule in a cyclopropanation reaction. Incidentally, we have not detected 

the presence of triethyl 1,2,3-trimethylcyclopropane-1,2,3-tricarboxylate in the “coupling” reaction reported 

above. 

EXPERIMENTAL 

All the starting materials, with the exception of methyl 2_hydroxytridecanoate, were commercially 

available and were purchased either from Aldrich Chemical Co. or from Fluka Chemie A.G. NMR spectra were 

recorded on a Varian Gemini 200 spectrometer and IR spectra on a Nicolet FT-JR 5 10 instrument. Nitrogen or 

argon atmospheres and caretully redistilled and conveniently dried solvents were used throughout. With the 

exception of the preparation of methyl 2-hydroxytridecanoate, general procedures are here described; specific 

data are given in Tables 1,2,3 and 4. 

Preparation of methyl 2-@&o@decanoate.- A saturated solution of sodium bisuhite (20 mL) was added to 

a well stirred mixture of sodium cyanide (470 mg, 10 mmol) and dodecanal (920 mg, 5 mmol); ice (20 g) was 

added to the reaction mixture during the slow addition of the first half of the bisullite solution. After 8 h at r. t., 

the resulting crude cyanohydrine (1 g) was collected, washed with water and directly mixed with methanol (30 

mL) and cont. sulfuric acid (15 mL). The reaction mixture was refluxed overnight, cooled and poured over 

water (100 mL). The resulting mixture was extracted with ether, the ethereal layer dried over anh. sodium 

sulfate, the solvent removed in vacua, and the crude methyl 2-hydroxytridecanoate was distilled under reduced 

pressure. Yield: 320 mg (30%). JR (cm-‘): 3453 (O-H), 1740 (C=O). ‘H NMR (ppm): 0.88 (3H, t), 1.18 (2OH, 

m), 1.65 (2H, m), 3.79 (3H, s), 4.20 (lH, dd). r3C NMR (ppm): 14.59 (CH3), 23.18 (CHz), 25.22 (CHz), 30.04 

(six overlapping CH& 32.40 (CH2), 34.86 (CH& 52.98 (OCHS), 70.98 (U-J), 176.25 (C=G). 

Preparation of a&i 2-t@logdanoates (l).‘- Alkyl 2-hydroxyalkanoate (6.0 mmol) was mixed with 

anhydrous pyridine (6.0 mmol) in anhydrous carbon tetrachloride (20 mL). The resulting solution was cooled to 

-24’C and then trifluoromethanesulphonic anhydride (6.0 mmol) was added and a white suspension was 

formed. After 1 h, the suspension was warmed to room temperature and filtered by passing through a small 

silica-gel column. Removal of solvents afforded the corresponding ethyl 2-trifloxyalkanoates (1) in about 80 % 

yields and pure enough (spectral analysis) to be used without fiuther purification. Preparation yields and 

spectral data of the previously undescribed alkyl2-trifloxyalkanoates are collected in Table 1. 
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Preparation of I-alkoxycar6o~ial~l~ip~ny~sonium tr@ates (Z).- A solution of alkyl 2-trifloxyalkanoate 

(1) (5 mmol) and triphenylarsine (6 mmol) in toluene (25 mL) was heated to 7585°C and kept for 48 h. The 

resulting arsonium triflates were then insolubilized by adding anhydrous ether and filtered off This procedure 

did not work in the case of I-methoxycarbonyldodecyltriphenylarsonium tritlate because of the solubility of this 

salt in ether; in this case, the salt was purified by removing solvents in vacua and filtering the residue through a 

silica-gel column , using as eluent a 3:2:2 (v/v/v) mixture of acetonitrile: chloroform: hexane. Preparation yields 

and spectral data of salts (2) are collected in Table 2. 

“‘One-pot” As-Wim’g reactions: prepartion of a&d @)-2-a&d-3+rylpropenoates (4).- A suspension formed 

with the arsonium triflate (0.2 mmol), aryl aldehyde (1 mmol), and potassium fluoride on aluminum oxide as 

base (1 mmol) in acetonitrile (5 mL) was stirred for 48 h at r.t. After that, the solvent was removed and the 

residue was filtered through a silica-gel column using as eluent a 9:l (v/v) mixture of hexane: methylene 

chloride. Eluate evaporation afforded the corresponding ester (4). Preparation yields and spectral data of esters 

(4) are collected in Table 3 

“Coupling” reaction: preparation of die&d (z)-2,3dimethyibutenediaare (6).- Potassium fluoride on 

ahrminium oxide (0.8 mmol) and 1-ethoxycarbonylethyltriphenylarsonium triflate (0.2 mmol) were added to 

acetonitrile (3 mL) and the resulting suspension was stirred for 48 h at r. t. After that, solvent was removed and 

the residue was filtered through a silica-gel column using as eluent a 9: 1 (v/v) mixture of hexane: chloroform; 

diester (6) was isolated by evaporation of the eluate. Yield: 53%. IR: strongest peak at 1720 cm-‘. ‘H NMR 

(ppm): 1.29 (6H, t), 1.94 (6H, s), 4.19 (4H, q). 13C NMB (ppm): 14.48 (CH3), 14.65 (CH3), 61.54 (CHr), 

133.77 (C=), 169.41 (C=O). 

Cyciopropanation reactions: preparation of ethyl trans-1-alRyl-2-methoxycarsonylcyclopro~c~~~Iates 

(i).- Arsonium triflate (0.5 mrnol), methyl acrylate (1.0 mmol) and potassium fluoride on ahrminium oxide (1 

mmol) were added to acetonitrile (3 mL). The resulting suspension was stirred for 48 h at r. t. , the solvent was 

removed and the residue was passed through a silica-gel column using as eluent a 9: 1 (v/v) mixture of hexane: 

methylene chloride. Eluate evaporation afforded the desired compound (7). Preparation yields and spectral data 

of diesters (7) are collected in Table 4 
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