
Tetrahedron Letters,Vol.23,No.21,pp 2213-2216,1982 0040-4039/82/212213-04$03.00/O 
Prlnted In Great Britain 01982 Pergamon Press Ltd. 

FAILURE TO VERIFY A REPORTED SYNTHESIS OF THE ACONITINE SKELETON 

Sir John Cornforth* and Tony Pengelly 

School of Chemistry and Molecular Sciences, Umverslty of Sussex, Brighton BNl 9OJ. 

Abstract Attempts to verify the first three stages of a clalmed synthesis of the acomtme 

skeleton (Samir Chatterlee, Tetrahedron Lett. 3249 (1979) have given totally different results. 

It is concluded that the reported products of these three stages were not in fact obtamed 

The communication cited above’ presented evidence of chemical and physical findings so abnormal 

in so many respects that a caution was issued 
2 

against accepting tne claims before verification We now 

report an attempt to verify the first three stages in the claimed synthesis 

Stage 1 This is expressible by the transformation 

CH3CH=CHNC5H10 + CH30CH2COC1 - CH30CH2COCH(CH3)CH0. 

Condensation of eqmmolar amounts of 1 -(l -propenyl)pipendme, methoxyacetyl chloride, and 

triethylamine in chchloromethane yielded after gentle acid hydrolysis and exhaustive extraction with ether 

an ml (b.p. 107-1100/7 mm) which was separated mto its two components by extraction from ether with 

ice-cold N NaOH The neutral product was an 011, 1-methoxyacetyl-piperidme (12.5% yield), b. p 116”/ 

10 mm, V_ 1650 cm-l (Found C, 61.4, H, 9.6, N, 8.9. C8H1502N requires C, 61.1, H, 9.6, N, 8.9%). 

The aclchc product, recovered by acldlflcatlon and exhaustive extraction with ether, solldlfled and was 

crystallized from ether, affording (1.2% yield) 4 -methoxy -3 -oxobut -1 -en -1-01, CH30CH2COC(CH3)=CHOH 

(l), as colourless prisms, m.p. 95-97O, Vmx (NuJo~) 3240, 1620, 1510 cm-l, 6 (CDC13) 1.6 (3H, s), 

3.4 (3H, s), 4.1 (2H, s), 7.5 (IH, d), 13.9 (lH, d) (Found C, 55.2, H, 7.8. C6H1003 requires C, 55 4, 

H 7.7%). The substance was soluble in water and the solution gave a violet colour urlth FeC13. 

S. Chatterlee’ gave for this substance (formulated as the keto -aldehyde taut omer) b. p. 97 -99O/7mm, 

V -1 
max 

1730, 1715 cm , and claimed a 78% yield. No substance having these propemes was found, and 

there was no evidence (n. m.r.) of tautomeric change in the substance (1) after prolonged keeping in 

CDC13 solution. 
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Stage 2 This 1s expressible by the transformation (Jones oxldatlon followed by diazomethane) 

CH30CH2COCH(CH3)CH0 + CH30CH2COCH(CH3)C02CH3 (2) 

Addition of Jones reagent (2.665 g CrO3 and 4.14 g H2S04 mth water to 10 ml) dropmse to an 

ice -cold acetone solution of (1) caused mstant oxldatlon. When 1 atom. equiv. of avallable oxygen had 

been added a sample was examined by t.1.c. a large proportlon of (1) remained unoxldlzed (identified 

by RF and colour mth FeC13 spray). Oxidation slowed after addition of 2 atom eqmvalents of oxygen, 

after 2.25 equivalents, excess of diazomethane was added directly and the reaction mature was examined. 

No product Mth properties of the keto ester (2) (see below) could be found, and treatment of the crude 

product, after removal of acetone, with 2,4 -dmitrophenylhydrazme HCl gave none of the derivative 

reported below but, in a slow reaction, a dark red precipitate having the properties of a 2,4 -dlmtro - 

phenylosazone. S. Chatterlee’ clalmed a 93% yield of (2) a flndlng that would require almost total 

oxidation of (1) by 1 atom equivalent of available oxygen. 

To prepare authentic (2) we used T . B. Johnson’s observation3 that alkoxyacetic esters undergo 

the Reformatsky reaction. Methyl methoxya cetate and ethyl 2 -bromoproplonate in boiling benzene 
n 

reacted with zmc to yield, after decomposition with sulphurlc acid, a fraction (b, p. 95-107-/13 mm) 

consisting essentially of (2) and the corresponding ethyl ester, it was methanolysed overnight in cold 

metnanolic sodium methoxide to yield (20% overall) the keto ester ( 2), methyl 4 -methoxy -2 -methyl -3 - 
0 

oxobutanoate, b.p. 90-92./lO mm. It gave a deepening blue-violet colour with FeC13, and seemed to 

occur largely in the keto form 6 (CDC13) 1.35 (3H, d, J 7Hz), 3.43 (3H, s), 3.75 (4H, s overlapping q, 

J 7Hz), 4.13 (2H, S) (Found C, 52.5. H, 7.65. C7H1204 requires C, 52.5, H, 7.55%). The 2,4dmltro- 

phenylhydrazone crystallized from methanol, yellow needles, m. p. 116O (Found N, 16.4. C13H16N407 

requires N, 16.5%). S. Chatterjee’ gave 103’/ 5 mm for (2), our b. p., but not Chatterjee’s, is 

consistent with those of closely analogous keto esters3. 

StaiSe 3 The composite process 1s represented thus 

~-~3OC6MgBr+cH3OCH2COCH(CH3)CO2CH3~[product]-*~-CH30C6H4C(CH2OCH3)=CHC02CH3 (3). 

The so-called “dehydration of the crude Gngnard product” was with FOC13-C5H5N.1 An overall yield 

of 75% of (3), as a mixture of cls and trans isomers, was clalmed. Attention has already been drawn’ - 

to the absence of a C-methyl group from (3). It was also pomted out that the normal course of the 

Grlgnard reaction pictured above would be formation of a magnesium enolate of the keto ester (2), 

this would be accompanied by an equivalent amount of amsole. Since a similar finding would result from 

the presence of water or alcohols m the reagents or solvents we used rl gorously dried solvents and glass - 

ware and took the addltlonal precaution of adsorbmg the keto ester (2) on Molecular Sieve 4A and extract - 

lng It with dried ether m the apparatus used for the reaction. To this solution was added one mole 

equivalent (by titration) of 4 -methoxyphenylmagneslum bromide in ether plus enough dried tetra - 
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hydrofuran to dissolve the organometallic complex. Reactlon was Lmmedlate, with formahon of a white 

preclpltate. In order to show that amsole was already present the mixture was filtered without access 

of moisture and the filtrate was evaporated and exammed for amsole. The solld was then decomposed 

mth a shght excess of N HCl and the products worked up by dlstlllatlon. In this way 80% of the 

orlgmal keto ester (b. p. 92’/10 mm) was recovered and identified by g.1.c. and n.m. r , along with 

a 60% Isolated yield of amsole (some lost through volatility, ldentlfied by 1. r. ). Chatterlee’s claim 

to have obtamed a 75% yield of (3) (or of anythmg else) by F’OC13 -C5H5N treatment of the “crude 

Grlgnard product” could therefore be true only if this product was formed from amsole and the keto 

ester ( 2) . Eqmmolar amounts of these substances were therefore boiled ~th F0C13-C5H5N for 

30 mm. Decompoatlon of the keto ester (2) then appeared complete Dilute actd was added and the 

black mixture was distilled until amsole ceased to come over. It was recovered by means of pentane 

(93% recovery of startmg material) and identified (1. r. ). The aqueous dIstIllate contained 1 -methoxy - 

2-butanone, Identified as the 2,4_dmltrophenylhydrazone, m. p. 196-197O after crystalllzatlon from 

ethanol ethyl acetate (ht. 
4 

m.p. 197-198’), the n.m.r spectrum agreed with this assignment. 

The aqueous acid residue from dlstlllatlon contamed no water -msoluble material tnerefore, no 

appreciable amount of (3) was present. 

The small amount of residue from dlstillatlon of amsole and the keto ester (2) from the Grignard 

product showed I. r. absorption mdlcatmg the presence of an ester. The total residue was sapomfied 

with aqueous-methanolic NaOH and a crude acidic fraction was obtamed. This showed n. m. r. signals 

attributable to aromatic protons, (6 6.7-7.4), aromatic methoxyl (6 3.7), aliphatlc methoxyl (6 3.27) 

and methyl (two doublets, J7Hz, at 6 0.97 and b 1.20) but was clearly a mixture. If It had all been 

the acid CH30C6H4C(OH)(CH20CH3)CH(CH3)C02H, the yield would be 7%. It was esterlfied with 

dlazomethane and the ester (0.35 g) was heated in pyrldme (5 ml) with pOC!13(0. 5 ml) (reflux, 30 mm). 

The neutral product (0.142 g) was recovered as usual by means of ether U. v exammatlon (m methanol) 

showed no trace of selective absorption around 290 -310 nm where the cmnamlc ester (3) would absorb 

very strongly (S ChatterJee gave 293 nm). There was, nowever, a considerable peak at 262 nm 

(E 6000 based on M 250) and this indicated an alternatlve mode of dehydration to 

CH30C6H4C(=CHOCH3)CH(CH3)C02CH3. In support of th is view (1) the product reacted quite slowly 

with aqueous -alcoholic 2,4 -duntrophenylhydrazme HCl to yield a yellow preclpltate, (11) the n. m. r. 

spectrum showed a new smglet at 6 6.13 ( =CHOCH3) and the methyl region showed a new doublet 

(J 7Hz) at 6 1.27. Jackman and Lawn’ found tnat most dehydrating agents wth the analogous 

C6H5C(OH)(CH3)CH(CH3)C02CH3 gave exclusively tne py - unsaturated ester 

C6H5C(=CH2)CH(CH3)C02CH3. Since no trace of (3) had been found, tne examination ceased at 

ttus stage 



2216 

Conclusion We have been unable to reproduce S. Chatteqee’s reports m any smgle particular, 

whether of yield, chemical nature of products, or physlcal properties of the substances 

claimed. We conclude that S. Chatterlee did not in fact obtam any of the products mentioned in the first 

three stages of his synthesis. In that case, he did not prepare the reported product of any later stage, 

smce none of these products is known to be avallable in nature or by any otller synthesis. 

REFERENCES 

1. 

2. 

3. 

S. Cnatteqee, Tetrahedron Lett., 3249 (1979). 

Sir John Cornforth, Tetrahedron Lett., 709 (1980). 

T B. Johnson (j Am.Chem.Soc., 35, 582 (1913), T. B. Johnson and L H. Chernoff, ibid., 35, - 

585 (1913), 36, 1742 (1914). 

4. 

5. 

R A Barnes and W. M. Budde, J .Am.Chem.Soc., 68, 2339 (1946). - 

L . M . Jackman and J W . Lown, J .Chem. Sot., 3776 (1962). 

(Received In USA 29 January 1982) 


