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We wish to report the first example of formation of an optically active product by 

displacement at a saturated carbon atom effected by an organocadmium reagent. The work 

was undertaken as part of a continuing effort to gain an understanding of the unusual 

reaction (1) (Equation 1). in which a phthalide (2) with a 3-substituent undergoes 
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effective displacement by the cadmium reagent of either X or acyloxy with formation, 

respectively, of$oor& The substrate finally chosen for stereochemical study was 

3-(-)-menthoxyacetoxyphthalide (2. This substrate/$.was prepared (33%) in pyridine 

CHOCOCH20-(-)-Menthyl 

+ CH3CdC1 * (2) 
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from phthalaldahydic acid (2) and (-)-menthoxyacetyl 

(double mull) 1775 (ester C-O) and 1780 cm-' (lactone 

chloride (3): 

C-0); nmr (4b) 

3.50 (series of multiplets, 19, (-)-menthyl protons), d4.13 (s, 2, 

No.23 

mp 85-86'; ir (48) 

(CC14), J-0.50- 

C=W!!!-O-Ld 

7.38 (s, 1, -QOCO) and 67.50-8.00 (m, 4, aromatic). &&. Calcd for C20H2605: 

C, 69.34; II, 7.57. Found: C, 69.47; H, 7.67. [&J24z - 71.3ztO.5* & 2.2, C2H50H), 

Higher rotations were also measured at 546, 436, and 405 ~(4~1. Methylcadmium 

chloride in ether convertedAto a mixture of neutral material, as yet unidentified, 

and (+)-R-3-methylphthalide (3(S). The latter was isolated in 38% yield, free of 

the other product and starting material (36% by nmr analysis with dioxane as en added 

internal standard), through a sequence of steps involving distillation, saponification, 

acid-catalyzed cycliaation, extraction, and a final distillation. Compound&was 

identical with (i)-3-methylphthalide (lb) with regard to ir, nmr, and tic; bp 101' 

-1 (0.9 ran); lr (neat) 1760 cm (C-O); nmr (neat) 61.67 (d, 3, J = 7 Hz, CiQ3), 

65.71 (q, 1, J - 7 Hz, C&H3), d 7.40-8.00 (m, 4, aromatic); /z&]~'Z + 2.28 f 

0.07 (= 7.3, CH30H). 

Similar results were obtained in a second experiment: @] 24E + 2.18 + 0.02 (2 

5.4, CH30H). 

Whatever the diastereomeric composition of3 the formation of optically active 

product excludes total racamization as the stereochemical course of the reaction. An 

estimation of the optical purity of Xcan be made by comparison of our rotations, 

converted to sodium D-line values by means of the Drude equation, with the rotation pub- 

lished by Nagai et&. (&I590 - 30.70 /zX30H],. By these calculations,A,from our 

two experiments has an optical purity of 7.2% and 6.8%, respectively. The degree of 

reaction stereospecificity, however, depends on the diastereomeric composition of 4. ,I 

Although our isolation (precipitation from water and two recrystallizations from 

ethanol) could have provided a single diastereomsr of,& it is more likely in our 

opinion that the starting material is a mixture of diastereomers. In spite of this, 

its rotation and mp were unchanged after multiple recrystallizations from a variety 

of solvents; and no resonance doubling of the C-3 diastereotopic hydrogen is evident 

in the nmr spectrum. The absence of any resonance doubling (6) is attributed to the 
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large distance between the two asymmetric centers. By contrast, 3-(-)-menthoxyphthalide 

(A, R = H; X = 0-(-)Menthyl) exhibits two singlets for the C-3 diastereotopic protons 

with a separation of about 6 Hz. The rotation of recovered 4 was essentially unchanged, 

&f2 
E - 70.ltl.O (c 2.6, C2H50H), an observation in support of closely similar 

activation energies for both diastereomers or the presence of a single diastereomer in 

4. 
&' The two observations combined--formation of optically active product and recovery 

of starting material with unchanged rotation--render unlikely any case where$consists 

of equal amounts of the two diastereomers. 

The present case is an interesting example of a stereospecific reaction of two 

dissyaraetric diastereomers with a nondissymmetric reagent (7). Experimental distinction 

between retention and inversion for this displacement will require prior determination. 

of the absolute configuration of$ 
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