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A method for the determination of the stereochemical structures of epoxyethers was developed and applied to the cpoxg- 
ether I. On the basis of this investigation the epoxyether was assigned the trans structure. 

During the course of the investigation of the 
chemistry of epoxyethers in this laboratory, two 
solid epoxyether~4~5 have been isolated from the 
reaction of alpha haloketones with methoxide ion 
in which both carbon atoms of the epoxide were 
asymmetric. In  each case the product isolated was 
one of rhe two possible diastereoisomers a5 evi- 
denced by the narrow melting point range after 
repeated recrystallization. In  neither case could 
evidence be obtained for the presence of the other 
diastereoisomer in the reaction mixture. A con- 
sideration of the chemistry of these epoxyethers 
indicated that a method for the determination of 
the stereochemistry of the epoxyethers was neces- 
sary. The method that was developed in this in- 
vestigation involved reduction of the epoxyether 
with hydride ion followed by determination of the 
stereochemistry of products and assignment of 
stereochemical structure to  the epoxyether on the 
basis of the assumption that hydride ion attacked 
the eposyether with inversion. 

The epoxyether chosen for this study m-as 
I,4 since the final products could be related directly 
to  the meso- and DL-hydrobenzoin, which stereo- 
chemical structures are known with certainty. 

Hydride ion was chosen as the reagent since 
prerious work had indicated attack would occur 
cleanly a t  the ketal carbon of the epoxide.’ Further, 
since the assignment of the stereochemical structure 
of the cpoxyethers must rest a t  present upon the 
prediction of the stereospecificity of the reagent, 
the known opening of ordinary epoxides by hydride 
ion with inversion6 was one stereospecific reaction 
which was judged likely to proceed with the same 
stereocliemical course in the epoxyether series. 

The epoxyether was made in 54% yield by a 
modification of the procedure previously reported.4 
The product was isolated from the reaction mixture 
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as a low melting solid in substantially pure form. 
Reduction of the epoxyether with lithium boro- 
hydride gave 43% of the monomethyl ether of 
nL-hydrobenzoin (11) and lY0 of the diastereo- 
isomeric monomethyl ether of meso-hydrobenzoin- 
(111). In  addition, 9% of benzyl phenyl carbinol- 
(IV) was isolated. The three products were sepa- 
rated by a combination of fractional crystalliza- 
tion and chromatography. 

Of the two diastereomeric compounds, I1 is the 
lower melting and more soluble isomer and pre- 
sumably would be the less stable and the less 
favored isomer in a non-stereospecific reaction. 
Considering the difficulty of purifying I1 in the 
presence of sinal1 amounts of 111, the isolation of 
43% of I1 us. 1% of I11 indicated that the re- 
action is almost completely stereospecific and, on 
the assuniption that hydride attacks with inversion, 
shows the epoxyether I to have the trans configura- 
tion. 

OH OH 
I 

The diastereoisomers I1 and 111 had been pre- 
pared previously in this laboratory4 and were used 
for comparison tjo prove the stereochemical struc- 
tures of the products of the reaction. The p-nitro- 
benzoate derivatives of I1 and I11 were prepared 
in ca. 60% yield and also were identical with au- 
thentic samples. 

Since the diastereoisomeric p-nitrobenzoate de- 
rivatives had a reverse melting point and solubility 
relationship compared with the p:mnt compounds, 
i he reaction products from the reduction wcre con- 
verted directly to n mixture of the derivatims and 
then separated. This procedure gave 607, of the 
crude derivative of I1 without the aid of rliromu- 
tography and indicated that the amount of I1 in 
the reaction mixture was considerahly higher. 

Alt hoiigh lithium aluminiirn liydridr had lwen 
used prcviously to  rcduce epoxyethers t o  tlie cor- 
responding methoxy alcohols, lit,hium borohydride 
was the only hydride useful for epoxyether I. 
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Lithium :tluminum hydride reacted rapidly with I 
to  give 75% of benzyl phenyl carbinol. In  view of 
the fact that the nitrogen analog (V) of the epoxy- 
ether I is reduced by lithium aluminum hydride to 
the corresponding ethylene imine,' the formation of 
the carbinol likely involves a similar displacement 
of methoxide followed by further reduction of the 
resulting stilbene oxide. 

Sodium borohydride was also unsuited as a 
reagent for this study since the epoxycther was not 
reduced bv this reagent. 
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EXPERIMENTAL 

1,l-Diphengl-1-methoxyethylene oxide (I). The compound 
could be conveniently prepared in 54% yield by allowing 
equivalent amounts of sodium methoxide and desyl chloride 
to react in absolute methanol solution for two minutes a t  
the reflux temperature. The solution was then cooled to 
-80" in a Dry Ice-acetone bath and the solid which pre- 
cipitated was filtered and recrystallized from a petroleum 
ether-ether mixture, m.p. 56-57". The product was identi- 
cal with the product from the previously published pro- 
cedure,' the yield from which was 33%. 

Monomethyl ether of m-hydrobenzoin (IZ) by lithium bwo- 
hydride reduction of I .  A mixture of 1.5 g. (0.068 mole) of 
lithium borohydride and 75 ml. of dry ether was refluxed 
for 6 hr. The mixture was then allowed to settle and the 
clear supernatant solution was decanted and cooled to 
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-60". The solution was stirred and another cooled solution 
of 6 g. (0.026 mole) of the epoxyether I in 75 ml. of ether was 
slowly added. The temperature was allowed to rise to room 
temperature and the mixture was then stirred an additional 
two hours. Excess saturated ammonium chloride solution was 
added and the ether layer separated, dried, and concentrated. 
The residual oil was crystallized from petroleum ether to 
give 1.3 g. of 11, m.p. 56-57". Alumina chromatography of 
the filtrate gave an additional 1.3 g. of 11, m.p. 56-57", 
0.07 g. (1%) of the monomethyl ether of meso-hydrobenzoin 
111, and 0.5 g. (9%) of phenyl benzyl carbinol, m.p. 65-66'. 

The total yield of I1 was 2.6 g. (43%) and was shown to 
be identical with an authentic sample made by independent 
synthesis. 

The p-nitrobenzoate derivative of I1 was prepared by the 
sodium dispersion method previously described.' From 0.5 
g. of I1 mas obtained 0.4 g. (50%) of product, m.p. 110-112". 
The mixture melting point of this derivative s i t h  that ob- 
tained from the independently synthesized material was 
undepressed. 

C. 70.26: H. 5.15. 
Anal. Calcd. for C22H190&: C, 70.01; I€, 5.07. Found: 

'The phirobenzoate of the diastereoisomer 111 was pre- 
pared in 60% yield by the same method, m.p. 78-80". The 
same derivative was obtained from the product of the rcnc- 
tion mixture or from authentic 111. 

Anal. Calcd. for C*2Hl9O5N: C, 70.01; H, 5.07. Found: 
C, 60.71; H, 5.02. 

In another experiment the crude reaction mixture was 
converted to the p-nitrobenzoate derivative. Reduction of 
17.6 g. (0.075 mole) of I as described above gave 16.5 g. of 
oil after concentration of the ether solution. Before the 
product began to crystallize from the oil a 2-g. aliquot was 
converted to the p-nitrobenzoate derivative. One recrpstal- 
lization of the product from petroleum ether gave 2.1 g. 
(60%) of the p-nitrobenzoate of 11, m.p. 105-109". A second 
recrystallization gave 1.53 g., m.p. 109-111". 

Reduction of I with lithium aluminum hydride. The epoxy- 
ether I was reduced with lithium aluminum hydride in the 
same manner as described for lithium borohydride except 
that the reduction was started a t  0". From 3 g. of I was 
obtained 2.1 g. (75%) of phenyl benzyl carbinol, m.p. G5- 
66". -4 mixture melting point with an authentic sample was 
not depressed. 
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Reissert compounds (l-acyl-1,2-dihydroquinaldonitriles and 2-acyl-l,2dihydroisoquinaldonitriles) undergo reaction with 
Grignard reagents in ether-dioxane to form tertiary carbinols containing the 2-quinolyl or 1-isoquinolyl group as one of the 
substituents bonded to the carbinol carbon atom. The scope of this reaction has been expanded, and evidence has been un- 
covered which shows that the initial reaction is one between the Reissert compound and RMgX, present in the solid phase 
of the reaction mixture. A 1-acylisoquinoline or a 2-acylquinoline is formed as an intermediate, and this a-acyl heterocyclic 
derivative can undergo further reaction to form a salt of the carbinol either with R2Mg in solution or with RMgX in the solid 
phase. 

l-Acyl-l,2-dihydroquinaldonitriles (I) and 2- reaction in ether-dioxane solution consists of an 
acyl-l,2-dihydroisoquinaldonitriles (11) undergo re- 

alcohols of structures 111 and Iv, resPectively.1~2 
It has been established2 that the mechanism of the 
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