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The orthoester Claisen rearrangemeutl eterospecifically converts secondary allylic alcohol8 to 

tram-~,&- olefinic esters. However, preliminary investigations indicate that tertiary allylic 

alcohols do not undergo this rearraugement. 
2 

In an effort to broaden the scope of the orthoester Claisen rearrangement to afford function- 

alized di- and trisubstituted olefias, we have inveetigated the reactions of allylic alkynyl alco- 

hols la-d with triethyl orthoacetate. We have found that the orthoester Claisen reactions of these -- 

alcohols proceed to give olefinic products 2 and 2 and that in each case , the predominant isomer is 

that with the bulkier substituent trsns to the ester side-chain. 
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The yields and product distributions for the orthoester Claisen rearrangements of alcohols 

&G-d are listed in Table I. 
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TABLE I 

Yieldsa and Product Distributions of the Orthoester Claiaen 
Raarrangameut of Allylic Alhynyl Alcohols 

Alcohol E P Yield (X, 2+ 3 patio 2JZb 

12 H H 44 -- 10190 

1a B 8mD3)3 41 -- 20180 

lc Cg3 
E 30 84/16c -- 

14 Cg3 si(CD3)3 50d -- 90110 

a. All products were isolated by distillation. b. Isoxsr mixtures were analyzed by gas 
chmtography ou a 15' x l/4" Carbowax 2013 column. c. Partially equilibrated; with shorter 
reactioo time which effect lower yields, ratios approachiug 9O:lO were obsemed. d. This 

yield is baeed on unrecovered starting material; 16% of alcohol H was recovered by distil- 
lation. 

The couversion of la to a xixture of &and &was accomplished according to the following - 

procedure. A 0.5288 saxple (6.-l) of alcoholla, 10 xl of triethyl orthoacetate and 17 ul of 

propionic acid was heated at reflux for 1 hour, as ethanol was removed by distillation. After 

cooling to room texperature the reaction mixture was stirred for l/2 hour with 750 xl. of 5% 

YH2PC4. aud extracted with ether. The ether was washed with 10% NaDC03 aud the product xixture 

(2a +w was isolated by distillation. 

The rearraugexeut of alcohol& was effected by a modification of this procedure. A solu- 

tion of 0.38g (2.5nmol) of alcohollb, 10 xl of triethyl orthoacetate and 17 yl of propionic acid 

was stirred at reflux for 3 hours as ethanol was removed by distillation. Product isolation was 

the sasm as for the products from& 

The orthoester Claiseu rearraugexeut of alcohols & aud 2 was found to require prolonged 

heating (2 days) with dietillative remval of ethanol and repeated additious of triethyl ortho- 

acetate and propionic acid. The workup was the saxe as above. The isomsric products of each 

rearrangement were separated by preparative gas chromatography. The geometry of each olefin was 

assigaed on the basis of its nuclear magnetic resonance spectrum; the significant features of 

these epectra3 are recorded in Table II. 
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TABLE II 

Correlation of Geometry and NMR Spectrum 

6 (ppm). multiplicity 

2a 

3a 

2b 

3b 

2c 

3c 

2d 

3d 

Ha 

6.26, d of t 
J = 16, 6.5 Hz 

6.04, d of t, 
J = 12, 6.5 Hz 

6.11, d of m, 
J = 16, 6 5 Hz 

5.92, d of t, 
5311, 6.2Hs 

5.92, t 

5.79, t 

5.85, t 

5.72, t 

Hb 

5.49, d, 
J = 16 Hz 

5.47, broad d, 
J - 12 Hz 

5.50, d, 
J = 16 Hz 

5.50, d, 
J = 11 Hz 

HC 

2.77, d 

3.10, 
broad s 

2.78, s 

3.13, * 

Hd 

2.43, 
unsym. d 

2.52, m 

2.37, 
unsym. d 

2.50, m 

2.40, 
unsym. d 

2.47, m 

2.35, 
unsym. d 

2 45. m 

vinyl 
methyl 

1.82, s 

1.86, d 

1.79, d 

1.82, d 

The geometry of each product was assigned on the basis of the following evidence' in the 

cases where the products are disubstituted olefins (5 and a) the product with the larger ethy- 

lenic H-H coupling constant was assigned the trens structure,4 in cases where the products con- 

tain vinyl methyl groups & and A) the product with the higher field methyl absorption was as- 

signed the structure with the methyl group trans to the vinyl proton5. These assignments are 

consistent with the observation that the olefinic proton Ha suffers a downfield shift when it is 

cis to the acetylene group. - The acetylenic protons in products 3a and 3c absorb at 0.3 ppm -- 

lower field than the acetylenic protons in the isomeric products (& and &). 

The geometries of enynes 3c and 3d were experimentally correlated by the conversion of 3d -- - 

to 2. Treatment of silyl acetylene 3d with silver nitrate in aqueous ethanol for 6 hours at - 

room temperature followed by treatment with potassium cyanidedafforded terminal acetylene &, 

containing 5% of isomeric 2c. - Treatment with silver nitrate at elevated temperatures, however, 

a 67:33 mixture of 3c 2c. -- 
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We are currently investigating this method as 

olefinic moieties with novel substitution patterns 

ducing tetrasubstituted olefins. 

No. y 

a means of synthesizing di- and trisubstitutad 

as well as a means of stereoselectively pro- 
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