
Tetrahedron Letters No.1, pp. 41-43, 1965. Pergamon Pre.es Ltd. 
Printed in Great Britain. 

FORMYlATlON OF p-TETRALONES 

S. W. Pelletier, R. L. Chappell and P. C. Parthasarathy 

Department of Chemistry, The University of Georgia 

Athens, Georgia, U. 5. A. 

(Received 9 November 1964) 

Recently we described a simple method for the preparation of g-tetmlone-3- 

carboxylates’ using magnesium methyl carbomte.2r3 In connection with this work we 

reported the synthesis fram 5methoxy-2-tetralonc (I) of a hydraxymethylene derivative 

and a cyan0 derivative (via the isoxazole) to which we assigned structures II and III, 

respective1y.l This paper reports evidence showing that these compounds are actually 

3-substituted p-tetralones of structure IV and V, respectively; therefore, formylatian of 

simple p-tetralona, like carboxylationt, - and oxalylation,6 occurs preferentially at the - -- 

3-position. 

I II, R= =CHOH IV, R= =CHOH 

Ill, R= -CN 

The structures of the formylation product (IV) and the cyano derivative (V) 

were demonstrated by oonversion of V to the cyanonaphthalene (VII) which was synthe- 

sized by an independent route. Treatment of V with acetic anhydride and a trace aR 

e-toluenesulfonic acid gave the enal acetate (VIP, m.p. 123-1240, fmax (nuiol) 

2230 cm.-’ (CN), 1760 cm.-’ (enol acetate), 1680 cm.-’ (C=(Z); x max 202 mp 

(29,ooO), 275 mp (21@), 281 mp (2400); r 6. I7 (3H_singlet, -08&), ‘c 7.72 

(JH-singlet, OCOC&), ?I 6.37 (4H-triplet, -C%). Conversion of VI to the 
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naphthalene derivative (VII) was effected by treatment with selenium dioxide in acetic 

acid, m.p. 120-121°, vmax (nutal) 2237 cm. -’ (-CN), 1764 cm.-’ (arcmatic acetate); 

x max 215 mu (38,000), 252 mu (41,000), 290 mu (2800), 299 mu (3400), 310 mu 

(3000), 352 mu (5200). 

ko~lOfyle Aco,@~M~Ho,@OMe 

&N iN R 

VI VII VIII, ‘R= ’ HOH 
I 

Xl, R= -CQH 

4H 

IX, R= $HOH XII, R= -CH=NOH 

CYOH 

X, R= -CHO 

Treatment of I with dimethyl oxalate-sodium methoxide gave the glycolate 

(Vlll)d, m.p. 126-1270, y’max (nuiol) 3570, 3320 cm.-’ (OH), 1748 cm.-’ (-CWe); 

A max 222 mu (49,000), 249 mp (32,000), 279 mu (3800), 288 mu (4300), 298 mu 

(3500), 326nnu (1850), 336 mp (2100). Reduction of Vlfl with lithium aluminum 

hydride gave the glycol IX, m.p. 123-124’, vmax (nuiol) 3546, 3268 cm.-’ (OH), 

A max 222 mu (40,000), 244 mu (27,000), 248 mu (26,000), 279 mu (23,000), 287 

mu (3800), 296 mu (3200), 318 mu (1.520), 332 mp (1580). Cleavage of IX with 

periodic acid gave the aldehyde (X), m.p. 148.5-149.50, Urnax 3300 cm.-’ (OH), 

1664 cm .-’ (-CHO); x max 233 mu (30,000), 257 mu (30,000), 270 mu (21,000), 
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315 mp (6900), 323 mu (7600), 398 mp (2500). Oxidation of X with silver oxide gave 

the corresponding acid Xl, m.p. 228.5-230.9, urnax 3300, 1667 cm. -‘; Xmax 

227 mp (34,000), 236 mp (41,000), 260 mp (22,000), 292 mu (4200), 301 mu (SSOO), 

310 mp (4500), 368 mp (2800), identical with a sample prepared from carboxylotion 

product (XIII)’ via the enal acetate (XIV), m.p. 97.50, frnax (nuiol) 1760 cm. 
-1 

(enol acetate), 1712 cm.-’ (coni. ester), 1686 cm.-’ (CS); x max 203 mu (46,000), 

273 mp (2300), 280 mp (2300); ‘L’ 6.30 (4H-singlet, 2C%-), T 6.15, 6.20 (3H- 

singlets, -OC& and CO&y?), Z 7.75 (3H-singlet, -0COCb) and naphthalene 

derivative (XV), m.p. 123-124O, rmax 1754, 1730 cm. -‘; x max 214 mp (40,000), 

249 mp (48,000), 288 mp (4900), 297 mu (5600), 307 mp (4600), 347 mu (6400); Z 

6.00, 6.07 (3H-singlets, -OC% and -CO&lis); T 7.62 (3H-singlet, -0COCl-i~). 

Conversion of aldehyde X to the oxime (XII), m.p. 198-200tr and dehydration 

of the latter with acetic anhydride - sodium acetate gave the cyanonaphthalene (Vtl), 

m.p. 119-12d, identical with compound prepared frcm VI by dehydragenation with 

selenium dioxide. 
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Professor Richard Turner has infarmed us that in repeating this sequence of reactions 

they have been able to Mate an isameric isoxazole fram the mother liquors which 

can be converted to l-methyl-5_methoxy-2-tetralone. This would suggest that 
either o small amount of the 1 -hydroxymethylene derivative is formed when I is 

treated with ethyl formate or same rearranganent occurs during formation of the 

isoxozale. Moreover, they have synthesized I-cyana-5-methaxy-2-tetralone and 

shown it to be different frcm our 3-cyanaderivative. We thank professor Turner 

far canmunicating these results to us prior to publication. 

New compounds reported gave correct analytical values. 

For an analaaous reaction with !3-tetmlane see: M. D. Soffer. R. A. Stewart and 
G. L. Smith; J. Amer. Chem. ‘Sac., 2, 1556 (1952). ’ 


