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With a rlew to syntheslsing trarrs lactones of the desmotroposantonln 

series, van Tamelen and his associates’ studied the Interactions of the anions 

generated from diethyl malonate and dlethyl methylmalonate with the epoxlde(T) 

in refluxing ethanolic solution. The lactonic products thus isolated were 

characterlsed as (‘ITT). The exclusive formation of these undesired lactones was 

rationalised by the authors’ by assuming that of the three contributions to the 

resonance hybrid of the epoxlde(I), that of (A) is considerably greater than 

that of (B) because of the participation of the*-electrons of the benzene ring. 

I : R= R,=H 
lE:R=HorMc (A) (8) 

IT : R = OMe ; R,=Me 

From the above findings, It is clear that electronic factors control the 

mode of ouening-up of the epoxlde of type (I). That electronic factors are at 

least in Dart overshadowed by sterlc factors Is shown in the case of styrene 

oxide which gives a mixture of both possible uroducts 2 when reacted with sodlo- 

malonic ester. It is also well known’ that the sterlc considerationsof both the 

nucleoohile and the substrate ulay a vital role In SN- 3 displacement reactions. 

It was therefore of interest to investigate the direction of ring-opening of the 

crystalline epoxlde (TT)* with the carbanions mentioned above. We hoped that the 

peri-methyl group in (‘IT) will sterlcally hinder the approach of the bulky 

nucleophiles to the l-carbon atom end thereby the carbnnlons will be forced to 
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attack the Alternative position (carbon atom - 2) to furnish the desired 

product (IV). Although this objective has not been reallsed, the results are 

interesting and this will be the subject mntter of this communicetion. 

The lntersctlon of diethyl sodiomalonste with the epoxlde (II) In 

especially dried ethanol (4 hrs. reflux 1 resulted In the lsolstion of two 

Y-lactones5t A (48%)) mop. lOgo; 3 max. 1775 cm”; 3\ max. 279 rnp ( e‘ 1,998) and 

B (20$), q .p. 186-187°j amsk 1789 cm-l; amax. 280 IIJJ (6 1,995). Lactone A, on 

heating with acetic anhydride and sulphuric acid was recovered unchanged; attem- 

pted catalytic hydrogenolysls also resulted In the quantitative iecovery of the 

lactone. That the lrctone A is a & la&one (VI6 was established from the ease 

of lactonlsatlon of the hydroxy acid (lsoletion being impossible) resulting 

from alkaline hydrolysis of A. Lactone B, on basic hydrolysis followed by acidi- 

fication furnished a stable hydroxy acid (VIII), m.p. 149Oj amax. 1712 and 

3550 cm-l; h mdlX. 279 my (t 1,995). This acid on heating above Its melting point 

under vacuum (0.2 mm) regenerated the lactone B, and on oxidation with Jones 

reagent furnished a 2-keto acid (X1, m.p. 161-162O; amex.1739 (carboxy C=O 

Intramolecularly7 hydrogen bonded to ketone) and 1705 cm-l (keto C=O) j~,,,x. 230 

and 285 my (t 19,950 and 2,512). The above transformations suggest thgt the 

lactone B is a m butanolide and should be represented by the expression06. 

The reaction of dlethyl sodlomethylmalonate with the epoxide (‘Ill sccord- 

lng to the procedure of van Tamelen et al1 (BtO!i, 28 hrs. reflux) afforded a 

crystalline material (45%)) m.p. 122* 5 Jmax. 3584 cm-l; Imax. 278 y(( 1,950). 

This product was obtained In excellent yield (88%) by refluxing the epoxide(IT1 

with ethanollc sodium ethoxlde. The structure (XII) for this reaction product 

was supported by its oxidation to the 2-keto comDound(XITT), evaooratlvely 

distilled at 1000/0.4 mm; &ax, (film), 1710 cm”; Amaxe 221 and 279 my, 

( e 12,020 and 2,148). 

The potassium enolate prepared from diethyl methylmRlon&e In t-butanol 

was then allowed to interact (36 hrs. reflux) with the epoxide (II). The reac- 

tion mixture afforded a Y-lactone (22#), m.p. 133-134’; 3 ,,sx. 1785 cm”; 

h max. 220 and 280 rnp ( E 10,c)OO and 1,998). This lactone on Alkaline hydrolysis 

followed by acidification furnished a stable hydroxy acid, m.p. 153-154’; 
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.J max. 3775 and 1705 cm”; Amax. mp (C 2,045). This acid on heatin& above. 

Its melting point under VRCUUID (0.1 mm) was quantitatively converted to the 

lactone mentioned above. Oxidation of the hydroxy acid afforded a 2-keto acid 

(XI), m.p. l88-l89O; 3 iax. 1740 and 1704 CID-~; h max.286 my (C 2,799). The 

lactone and the corresponding hydroxy acid should therefore be represented by 

the structures(VIf)6 and (IX) respectively. 

Finally the nucleophilic opening-up of the epoxide (II) with sodium salt 

of diethyl q ethylmalonate was csrriedout in anhydrous benzene solution (30 hrs. 

reflux). The reaction mixture furnished e neutral material (30$), b.p. 1500/0.3 

mm; 3 mex. (film), 1711 cm”; Amax. 280 rn~~ (6 2,138). This material anrlysed 

correctly for C17Hz203 . The structure (XIV) for this compound Is supported 

from its N?tR spectrum which shows the following peaks :r(in CDC13) 9.21 (3H, s, 

N: R=HorMe Y M :. R=H 

M: R--Me 

““9; MN&&$ H Meos8#o~ 
R 2 2 

m:R=H x : R-H XU 

Ix: R=Mc XI : R=Me 
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MI m: R=CH2CH3 ; Xu : R= H 
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cyclopropyl C&), 8.73 (3H,t, J 6.8 C/S, OCH$& ), 7.96 (38, s, aromatic C&), 

6.22 (3H, s* OCg3 1, 5.84 (mm, 9, 2 6.8 C/S, OCl2CH3 1, 3.35 (2H, 9, aromatic 

protons), 7.0 - 7.85 (5H, broad multlplet, 2 C_H2 and the cyclopropyl proton Ha), 

the PrOtOn Hb Is lost in the CR3 Sign81 of OCH2CH3. This ester on alkaline 

hydrolysis furnished a crystalline acid, m.p. 200-201*; 3 max. 1684 cm-l; 

h q u. 280 mp (6 2,045). The NMR spectrum is consistent with the structure(XV) 

assigned for this acid. Catalytic hydrogenolysls of (XV) gave an oily acid, 

3 q ar.. 1706 cm-l and this failed to give any crystalline material. 

The formation of the cis lactone (V) IS Informative and work Is In 

progress to account for the novel cyclopropane formation described above. 
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