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suitable for such exploitation, e.g., for selective oxida­
tion of hydrocarbons. 

Cone I uding Remarks 

It should be encouraging, for organic chemists and 
chemical engineers alike, to know that enzymes can 
work not only in water but also in organic solvent.a. The 
still-existing prejudice against enzymes as practical 
catalysts will be lessened further by the forthcoming 
greater availability of a wider variety of enzymes at a 
lower cost, brought about by modern biotechnology. 
Moreover, protein engineering, particularly redesigning 
enzymes by site-directed mutagenesis, 90 has an exciting
potential of altering the enzymatic properties at will, 
e.g., broadening substrate specificity,91 as well as en­
hancing enzyme action in organic media. 92

(90) Fersht, A. R.; et al. Angew. Chem., Int. Ed. Engl. 1984, 23,
467-473. Knowles, J. R. Science 1987, 236, 1262-1258.

(91) Bone, R.; Silen, J. L.; Agard, D. A. Nature 1989, 339, 191-195.

The ever intensifying search for novel biologically 
active compounds inevitably results in increasingly 
complex molecules, often containing stereocenters and 
existing as distinct structural isomers. Usually, one of 
the enantiomers or isomers has a higher biological ac­
tivity than others. Consequently, there is mounting 
pressure on the manufacturers of pharmaceuticals and 
agricultural chemicals to produce only the desired ste­
reoisomer, which would enhance the compound's ben­
efit-to-harm ratio. As a result, the need for simple and 
scalable asymmetric conversions will grow. Hopefully, 
this Account demonstrates that enzymatic catalysis in 
organic solvents provides a useful methodology toward 
that aim .. 
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in the preparation of this manuscript and to the National In­
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Are hydrogen-bond patterns predictable? Benzoic 
acids form cyclic dimers. Salicylic acid has an intra­
molecular hydrogen bond. These hydrogen-bond pat­
terns seem obvious because they satisfy the chemical 
criteria of pairing a somewhat acidic hydrogen with an 
electronegative atom, and because spectroscopic and 
crystallographic studies have confirmed our chemical 
intuition about how and when hydrogen bonds should 
form in these and in similar frequently studied struc­
tures.1 But what about other, less studied, yet simple 
compounds like diacetamide? Diacetamide has two 
proton acceptors, one proton donor, arid three possible 
conformers each of which could form two- or three­
centered hydrogen-bonded chains or dimers. Four of 
the hydrogen-bond possibilities are shown. Patterns 1 
and 3 are found in the two polymorphs of diacetamide. 2 

Besides these patterns, diacetamide also cocrystallizes 
with many other hydrogen-bonding molecules.3 The 
inherent complexities in making such predictions are 
apparent in the intricate hydrogen-bond pattern ob-
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served for diacetamide and acetamide,4 shown below. 
It certainly is not obvious that the cyclic pattern shown 

(1) The idea that some hydrogen-bond pattern& are obvious and can
be used to prepare qgregate patterns with predictable struciures has 
been demonstrated by several different groups. (a) Ducharme, Y.; Wuest, 
J. D. J. Org. Chem. 1988, 63, 5789-5791. (b) Chang, S. K.; Hamilton, A.
D. J. Am. Chem. Soc. 1988, 110, 1318-1319. (c) Askew, B.; Ballester, P.;
Buhr, C.; Jeong, K. S.; Jones, S.; Parris, K.; Williams, K.; Rebek, J., Jr.
J. Am. Chem. Soc. 1989, 111, 1082-1090, (d) Stadler, R. Pros. Colloid
Polym. Sci. 1987, 76, 140-145.

(2) (a) Kuroda, Y.; Taira, Z.; Uno, T.; Osaki, K. Cryat. Struct. Com­
mun.. 1975, 4, 321-324. (b) Kuroda, Y.; Taira, Z.; Uno, T.; Osaki, K. Ibid. 
1975, 4, 325-328. 
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