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Summary Reaction between carbethoxycyclopropyltriphenylphosphonium 
tetrafluoborate (la) and sodium succinimide affords the adduct (2a) which was 
converted in two sditional steps into 5 isoretronecanol: some omer 
condensations between (la) and imide salts are described. - 

Carbethoxycyclopropyltriphenylphosphonium tetrafluoborate2 (la) has been - 
shown to react with carbonyl-containing nucleophiles (for example, $-diketone 

2 anions , carboxylate anions3) as shown in Scheme 1. Nucleophilic opening 

of the activated cyclopropane ring is followed by intramolecular Wittig 

reaction to yield, for example, dihydrofurans3 (Nu = 0). 

z 

a. R : f&H, 

b.R =CH, 

Scheme I 

When the nucleophile and the carbonyl group are separated by one or two 

carbon atoms (e.g., 2-formylpyrrole, salicylaldehyde), the reaction proceeds 

analogously to afford products containing a six-or seven-membered ring. 2 

We have extended this reaction to include the use of imide anions as 

nucleophiles. Under the conditions previously reported for reaction of (la) - 
(hexamethylphosphoric triamide as so1vent2f3 ) no reaction occurred with 

sodium succinimide 4 at temperatures up to 140'. However, if equimolar 

mixtures of the two reactants were heated to 140° for 4 hours without 
5 solvent , a 50% yield of the expected product (2a)6*7 was obtained. - 
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a. R’= R%H, R3=C2H, 
b. RkH,, R2=H, d:C,H5 
c. R’z H R2zCH,,R3= Cd45 
d. R’z &H,6=CH3 

2 4, 
a. R’= H, R2=CH,0H 

b. R’: CH,0H,R2= H 

The use of sodium 2-methylsuccinimide afforded a 1O:l mixture* of the 

products (2b)' - and (2~) in 60% yield. - The major product results from 

intramolecular Wittig reaction of the intermediate (Scheme I) at the less 

hindered carbonyl group. 

The adduct (2a) possesses the carbon skeleton of the pyrrolizidine - 
alkaloid bases isoretronecanol (a) and trachelanthamidine (3b). An efficient - 
conversion of (2a) to (3a) could be effected by initial catalytic reduction - - 
(10% palladium on carbon, ethanol, 60 p.s.i.) to give a quantitative yield of 

the ester ($)l' which, upon reduction with lithium aluminium hydride in 

refluxing tetrahydrofuran 11 , gave a 62% yield of _C isoretronecanol (&)12 

(picrate mp 188-189O; Lit. rnp13 189-190°, (s) picrate14 mp 174-175'). The 

product is thus obtained in three steps in an overall yield of 31%. 
0 

a R3R 0GC00C2H5 Q-3;’ 

. - 3 

b. R :C2H, 
5, s z 

The potential scope of the reactions of the carboethoxy phosphonium salt 

(la), and the carbomethoxy analogue (1b)15 - (prepared in 69% yield from 

cyclopropyltriphenylphosphonium bromide, using the procedure of reference 2) 

was examined by condensation with other amide and imide substrates as shown in 

Table I. 

In all cases equimolar amounts of (la) or (g) and the imide or amide salt 

were heated to 140° for 1-4 hours. No attempt was made to optimize yields, 

though it was noted that the yield of (2a) was relatively insensitive to - 
variations in the molar ratio of the reactants, and the time and temperature of 

the reaction. The carbomethoxy phosphonium salt gave markedly inferior yields 



TABLE I 

Phosphonium Salt Substrate Product Yield, % 

(lb) sodium succinimide (Z)16 8 

(la) potassium phthalimide (%)l' 80 

(Ib) potassium phthalimide (5b)18 3 

(la, sodium glutarimide 19 (G20 25 

(la) sodium salt of isatin 21 (1)22 10 

in the two reactions attempted. The pyrano [2,3-b] indole product (7) results 

from initial nucleophilic attack of the oxygen rather than the nitrogen of the 

amide anion, followed by intramolecular Wittig reaction to give the presumed 

initial product, 2,3-dihydro-(7) from which the isolated product (1) was formed - 
by means of an oxidation reaction. 23 The product is unexpected in that 

alkylation of isatin salts usually occurs on the nitrogen atom. 
24 
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