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Abstract 

The circular dichroism spectra in the region 190-300 nm have been measured at 
pH 1 and pH 13 in aqueous solution for a series of N,N-dimethyl-L-amino acids. A 
dominant positive Cotton effect is generally observed between 205 and 225 nm as has 
been found previously for the parent L-amino acids. These results are consistent with 
the same conformer being dominant for both series of compounds. 

Most naturally occurring and synthetic L-a-amino acids show positive Cotton 
effects in the region 200-220 nm originating from the n -+ n* transition of the carboxyl 

The sign and amplitude of the observed Cotton effects have been related 
to the absolute configuration and conformation of the a-amino acids.5 

Structural studies of a-amino acids suggest that the preferred conformation has 
the amine group in the C(a)-COO  lane.^,^ In this conformation the amine is in a 
nodal plane of the carboxyl chromophore, and should not play a major part in 
determining the size of the observed Cotton effect. Substitution on this amine group 
would be expected to induce only a secondary effect, provided the same conformer is 
dominating in the N-substituted amino acid. In order to investigate further the con- 
formations of a-amino acids in solution, a series of N,N-dimethyl-L-a-amino acids has 
been prepared and the compounds' solution circular dichroism (c.d.) spectra com- 
pared with those previously reported for the parent L-a-amino acids. 

Experimental 

The N,N-dimethyl-L-a-amino acids were prepared from standard L-a-amino acids using 
essentially the method of Bowman and Stroud.' The compounds, which had all been prepared 
p r e v i o ~ s l y , ~ - ~ ~  were characterized by their melting points and specific rotations. The rotation data, 
which are included in Table 1, were determined in a 0.1-m cell at the sodium D line using a Perkin- 
Elmer 141 polarimeter. 
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The c.d. spectra were measured in aqueous 0 . 1 ~  HCI and 0 . 1 ~  KOH at concentrations of 
approximately 1 mg/ml in 1-mm quartz cells. A Cary 61 instrument was used for the measurements 
between 190 and 300 nm. The results are tabulated in Table 1 together with the previously reported 
data for the parent &-amino acids. 

TABLE 1 
CHIROPTICAL DATA FOR L-GC-AMNO ACIDS IN AQUEOUS SOLUTION 

Rotations were measured in water at 1-3 g/100 ml at 20' 

Amino acid [&ID 
measured lit. 

pH 1 
A (nm) Ae 

pH 13 
A (nm) Ae 

a Ref. 1. Ref. 2. " Ref. 8. Ref. 9. " Ref. 10. 

Results and Discussion 

The general observation of only one c.d. band in the range 200-220 nm for 
aliphatic amino acids has been interpreted in terms of one dominant conformer in 
which the N-C(a)-COO atoms are coplanar.5 Other a-substituted acids, for example 
lactic acid and 2-chloropropionic acid, show an additional band of opposite sign at 
approximately 240 nm.ll-l3 Both bands have been attributed to the n -+ n* transition 
with the high energy band associated with the conformer possessing the non-alkyl 

l1 Barth, G., Voelter, W., Bunnenberg, E., and Djerassi, C., Chem. Cornmun., 1969, 355. 
l2 Listowsky, I., Avigad, G., and Englard, S., J. org. Chem., 1970, 35, 1080. 
l3 Gaffield, W., and Galetto, W. G., Tetrahedron, 1971, 27, 915. 
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substituent in the C(a)-COO plane and the other band associated with the conformer 
where the alkyl group is in the plane. 

The N,N-dimethyl derivatives of alanine, valine, and leucine show one positive 
Cotton effect in the region of interest in both acidic (at about 210 nm) and alkaline 
media (at about 220 nm). In acid the c.d. bands occur in approximately the same 
positions as the parent amino acids but the rotational strengths are reduced somewhat. 
In alkaline solution the positive bands for the N,N-dimethyl derivatives are about 
8 nm to longer wavelength than the parent compounds. The relatively small changes 
are consistent with no change occurring in the dominant conformer on methylating 
the amine group. 

Methionine and its N,N-dimethyl derivative follow the normal pattern for 
aliphatic amino acids in alkaline solution but in acid N,N-dimethylmethionine shows 
three bands at 202, 220, and 244 nm whereas only one band at 208 nm has been 
reported1 for methionine. The additional bands, which are probably hidden by the 
large n -t z* carboxyl Cotton effect for methionine, are assigned to the R-S-R 
chromophore because asymmetric open-chain thioethers are known to exhibit c.d. 
bands at about 201,210, 230, and between 235 and 255 nrn.l4 

Phenylalanine, phenylglycine, and their dimethyl derivatives show a series of 
Cotton effects between 250 and 270 nm which are vibrational in origin based on the 
transition which is designated in Platt's terminology15 as the 'L, Except 
for N,N-dimethyl-L-phenylglycine these compounds also exhibit a very large c.d. 
band at about 217 nm in both acid and alkali. N,N-Dimethyl-L-phenylglycine has this 
band in acid but in alkali has three Cotton effects in this region at 209 (+), 226 (-), 
and 237 (+) nm. The analysis of this region is complicated by the overlap of the 
n -+ n* carboxyl transition and the 'La n-n* phenyl t ran~i t ion . l~- '~  Further work is 
needed before an assignment of these bands can be made. 
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