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Akrad4D spectra of Q -trimethylammonb acid amides contain 2 or 3 absorption bands in the -XI@-264 nm rewn. 
CD spectra of a-amid acid amides also contain multiple basis in lhis region. TIx possibk origin of the CD bands is 
discussa! 

The amide chromophore is optically active in dissym- 
metric surroundings with the CO n-r n* band above co 
210 nm. a-Halopropionanilides’ * and related compounds, 
however, have two CDbands in this region which do sot 
coincide with the UV absorption maxima, and which have 
been ascribed to II --, n* transitions in the CO group for 
different conformers present in solution.* A similar 
explanation has been used to account for the two CD 
bands in the spectra of a-amino acids.’ 

The validity of this explanation has recently been 
disputed; instead the origin of the h@r wavelength band 
(at co 230 nm) was attriited to an intramokcular charge 
transfer transition of an electron from a non-bonding 
orbital of the Ikteroatom to the n*-antibonding orbital of 
the carboxyl group, which appears to explain why 
protonation in acid solution results in only one CD band in 
(be region of CO absorption.’ a-N.N,N-Trimethylam- 
monio acids display only one CD band in this region, at co 
215 nm? similarly a-N,N,N-trimethylammonio aldehydes 
were fouml to display one CD band in the 300 MI region 
correspondii to CO absorption.” The intramolecular 
charge-transfer theory,’ however, seems to be con- 
tradicted by the recent fmding that 2-alkyl substituted 
dicarboxylic acids give rise to two distinct CD bands.” In 
the work described herein we have investigated the 
dichroic absorption of some u-amino amides and their 
corresponding N.N.N-trimethylammonio amides. 

The syntheses of the optically active amides are shown 
in S&me I. Their glycine anakgues were also prepared 
for measurements of dipole moments. In a recent 
publication the synthesis of optically active amiao acid 
amides from N-benzyloxycarbonylamino acid p-do- 
phenyl ester and amines is described.” We have chosen as 

starting materials the N-phthaloyl derivatives of (S)-a- 
amino acids which react as acid chlorides with amines to 
yield amides of high optical purity.” The phthaloyl group 
was removed from the amides 2 by hydrazine treatment 
and the liberated amino group was reductively MN- 
dimethylated. Racemisation in the reductive mcthylation 
is thought to be negligibk by analogy to the same reaction 
for amino acids.” The quatemisation of the dimethyl- 
amino group in 4 was performed by means of methyl 
iodide in nitromethane solution. 

The UV spectra of 54 and the chloride analogues of 5 
(Figs. I and 2) exhibit a relatively intense band near 
200 MI, which at least in part originates from n + n* 
transition, observed for example at 202nm for N,N- 
diethylacetamide in cyclohexane.” Contributions from 
lone-pair transitions (n + o*) of the amino group may also 
be involved in the case of the tertiary amiocs 4.“.” 

The n + tr* transition is often hidden under the more 
intense lower lying transitions in amides.‘.“.” The n+ n* 
band has been estimated to be situated between 231 and 
233 nm in the UV spectra of tertiary amides.” In our case 
the flat part of the CDcurves from 230 to co 265 nm may 
indicate Uk presence of a low-intensity long wavelength 
band although this was not apparent in the LX-spectra 
recorded. 

The UV spectra of 91 and SC in Fig. 2 exhibit two bands 
contrary to the spectrum of the chloride analogue of k. The 
long wavelength bands at 245 nm originate from iodide 
absorption, probably associated with interaction with the 
solvent,‘* and have no correspondence in the CD spectra. 
This long wavekngth band, which is also observed in the 
spectra of tetra-r-butylammonium iodide, is shifted co 
25 nm towards shorter wavelengths on changing to 
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1. nm Fii 2. CD curves: (Sj-a-NJV-DimethyiamdN’.N’&thyl+?- 
mcthyitunynddc 6 hydrochloridt in mctbrool ---. (S)_a- 
NJN,N . trirnethytamn&o - N’,N’ - dicthyi - fi _ mcthytbutyxaatik 
i&k 5) -.-.. (~-N.N.N-~tb~N’,N’diahyl- 
y-arcthytvakrunidc icdidc SC ...., and (Sk-N,N,N-nimctby- 
lama~o&N’.N’dictbyt-y-mcthytvakramide chk+dc - in 

acctminik. 

fig. I,. CD curves: (S)_a.~-N’.N’dithyl-r_melbyl- 
v&fam&kiokaac - uu.i in methanol ---. 
(S~cl-N,N-I)nnelhylPmino-N’N’d~~~-~-~~~v~e~ t 

in hcxaDe -..- and in methanol ““_ 

methanolic solution. Corresponding shifts are not observed 
in the CD spectrum. 

The CD spectra of 3 and 4 were recorded in hcxane and 
in methanol, those of 5 in acetonitrile. The spectra within 
each series were closely related, the spectra of 3c and 4c 
are shown in Fig. 1 and the complete data are given in 
Table 1. The sodium D-line rotation of the ammonia 
amides Sa and Sb was wtive whereas the rotation of SC 
was positive. The dichroic absorption of Sa in acetonitrile 
however, could not be recorded with certainty, whereas 
Sb and Sc gave well defined CD curves (Fig. 2). 

From the above discussion of the UV spectra the 
200 nm positive CD bands of 3 and S, and possiMy those 
of 4 as well. may be assigned to the n-n* carbonyl 
transition of the tertiary amide group. The negative bands 
of 3 and 5 at 23&250 nm are probably associated with the 
n + n* transition. The weak long wavelength positive 
band observed in some spectra of 5 (Fig. 2) may be 
interpreted as the very long wavelength part of the intense 
positive band at shorter wavelengths, overlapped by a 
more narrow negative 230~1 band as shown by a 
mathematical treatmcntg Alternatively it could arise in a 
similar way from carbonyl n+ n* transitions of Iwo or 
more conformers. Transitions from the ammonium group 
are excluded since all its electrons are in bonding orbitak. 
Thus. though long wavelength bands are observed (Fig. 2) 

Solvent McOHJI: 234(-0.23) 20X+ 1.23). Jb: 232 
(-0.79) co 205(+1.’ SC: 231(-0.64). 

2@l(+2.12). Ir: 23!J(+ 1.10). 218J- 1.16). 
co 2Oq+).’ WHCI: 24@+0.03). 
8: 24qt 1.30). 2lH- 1.63), co 2alf+).t 
4WHCl: 2S&+O.O5). 231(-0.91). 
Jc: 244(+O.S9). 2lSt-2.43). 2Wt3.41). 

Sdveat hexan&: 241(-OX), 2Mt+ 1.30). 
3b: 242(-0.54). co 2O%+).t k: 243 
(-0.40). 207(+2.40). &: 2W+O.lS)* 
2l&- 1.33). co 200(+1.’ 4: twc+o.m. 
Ic: 257(+0.24). 218(-3.99). 2OZ+4.03). 

Solvent McCNWCl : W+O.M). 23W-0.66). co 20X+).’ 
5b: 24of-0.64). 2oH+2.2@. SC/cl-: 
%7(+0.01), 24Of-0.59). 208(+4.60. 
SC: 24@-0.59). 20X+3.75). 

t7hemaximaweretxUrmchedortkvahw,ueunarbin. 

in the spectra of 5 this cannot be taken as an unequivocal 
indication of a conformational equilibrium. 

The interpretation of the CD spectra of 4 is complicated 
by the uncertainty as to the position of the amine n-u* 
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&HuIN,O: C. 38.23; H. 7.38%); ]a],, - - 39.7” (c = 1.0 io 0.1 N ‘G. Sa&ke and 2 H. Doss. Ibid. g 2539 (1972). 
HQ). Exczu freshly prcpucd silver c&ride was added to a 
rdutioodIbciodide1(2Og)paata(90ml).Themixnarwas 
It&d for I b before fittratiotl. 

6) - (I - N&N - Trfmcthybmmonio - N’.N’ - diethyl- 
propiowmide chbrih wu 0btGoed from the tiitrate after 
freeze&y& mp. 1w (rcaooe). (Four& C, 53.60; H. 10.20. 
Cak. la C&,UN,O: C, S3.92; H, 10.40%). 

(S) - 0 - N.NN,Y - Trimeihybmmon io - k2.N - didhyl - fl . 
mdhylb~rcaridriodidr~)~prrpurdaJvefrom(S)-a- 
NPJ - di&hyLmiao - N’fl’ - diethyl - fi - metbylbut)7amide io 
9596 yield. ap. 201-m (CPIOH). (Fd: C, 42.31; H, 7.87. 
Cdc. for C,,H,,IN,O: C, 42.10; H. 79S%): [a],, * - 9.8” (c - 1.0 in 
0.1 N HCI). 

(S) - (1 - N,N,N - Whyfammonio . N’J-4’. diethyl - -y - 
mrrh~wlemmidciodidcSc~prrpPrrduPbovefrom(S)-a- 
N.N.- dimctbylamino - N’JV’ - &&I - y - lnctbylvalcramidc in 
M9b vie&i. m.0. 2M2Ol’c (CPIOH). (Feud: C. 44.15: H. 8.17. 
Cdc.‘for ~,,&,JN,O: C, 43182; H. 8.20%); [ulr, = + 11.Y (c = 1.1 
ioO.lNHCI).PutdtbtiodidcScwatcoclvertcda,aboveto(S)- 
Q - N&N - trimcthybmonio - N’.N’ - dicthyl - 7 
wtbyivaknmidc cbkwide. m.p. 16l’c (x&me). (Fd: C, 
59.00; H. 11.00. Cak. for C,,H&N,O,: C. 58.96; H, 11.04%). 
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