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acids is mainly due to the interaction between chiral centers of racemic amino acids and N-
perfluoroacyl-L-prolyl group when r-prolyl residue is introduced into the amino group. On
the other hand, the interaction between the optically active centers of racemic amino acids
and Z:menthyl ester group become the dominant factor when optically inactive group is in-
troduced into the amino group instead of L-proline deivatives by the difference in mechanism
of resolution from the former. _

Retention times of two amino acid ester derivatives were found to increase with change
of N-perfluoroacyl groups in the order of PFP, HFB, TFA, PDFO, and CDF. /-Menthyl
ester derivatives had shorter retention times than /-bornyl ester derivatives.

A decrease in the number of CF, group in N-perfluoroacyl groups exerted an increase
in the separation factors of racemic amino acids, and /-methyl ester derivatives exhibited
larger separation factors than /-bornyl ester derivatives in all N-perfluoroacyl groups. I-
Menthyl residue seems to be more suitable ester group in respects with the retention time
and separation factor. -
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The gas chromatographic resolution of racemic amino acids as their N-trifluoroacetyl
esters was carried out on an optically active stationary phase. Relation between the sepa-
ration factor and structure of racemic amino acids, and relative retention times were
studied. It is concluded that the separation factor of racemic amino acids depends on the
relative size of the substituent on the asymmetric carbon and the position of amino

group.

Following after the previous work, the present paper also deals with the resolution of
racemic amino acids which are converted to N-trifluoroacetyl (TFA) amino acid esters with
optically inactive reagents followed by gas chromatography using new agricultural chemicals®
effective for preventing rice blast disease, N-lauroyl-L-valine and r-valine lauryl ester hydro-

chloride.

Experimental

Apparatus and Condition: A Perkin-Elmer Model 900 gas chromatograph equipped with attachments
for capillary column and dual flame ionization detector was used. A stainless steel capillary column of 200 ft
% 0.02 in. I.D. was cleaned as described by Koenig, et al.® and coated using 10% w/v solution of N-lauroyl-
L-valyl-L-valine lauryl ester in methylene chloride, at 14 p.s.i. (dry nitrogen).

Reagents and Material All solvents used in this study were of reagent grade. Amino acids were
obtained from Ajinomoto Co., Tokyo Kasei Co., and K & K Laboratories. N-Lauroyl-r-valine and r-valine
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lauryl ester hydrochloride were obtained from: Ajinomoto Co. . Hypovial and trifluoroacetic anhydride were
purchased from Pierce Chemical Co. : o _ e 3
.. Preparation of Amino Acid Derivatives——N-TFA amino acid esters were prepared according to the
method of Roach, et al.» N-lauroyl-L-valyl-L-valine lauryl ester was synthesized from N-lauroyl-L~valine
and L-valine lauryl ester hydrochloride by the mixed anhydride method.® :

Separation- Factor

Separation factor, @, was calculated from the following definition:

__ Tretention time of L enantiomer
retention time of b enantiomer"

"Result and Discussion

The experimental data of the relative retention times and separation factors of N-TFA
amino acid esters are given in Table I.

TapLe I. Comparison of Gas Chromatographic Data of Different
~ N-TFA-Amino Acid Esters at 185°, 30. p.s.i

Ester iso-Propy! 7-Propyl | iso-Butyl #n-Butyl
Fantmadie N ——— N e
Amino acid RRT o RRT®  « RRT o RRT N
p-Isovaline 0.277 0 412 0.559 0.684
r-Isovaline 0277 1.000 g5 1.000 o555 1000 grgey 1.0
o Alome 03, 1oz 0FR ros OIS e 032 10
D-fert-Leucine 0.435 0.638 0.836 1,056
L-tert-Luecine 0.435 1000 g'gzg  1.000  grgag 1000z 1.000
D-Valine 0.446 0.684 0.898 1.136
L-Valine 0.463 1038 o705 1.033  ggap 1037 yipe] 1.040
D-z~-Amino-xn-butyric acid 0,435 0.689 0.932 1.090
. L-a-Amino-n-butyric acid  0.458  1-082  ¢'7;6 1041 g5op8 1043 s 1,052
Glycine 0.621 —_ 1.000 — 1.395 — 1.746 —
hmE 0B e MR e 1R e 10 e
1-Norvaline 0.701 1.113 1.463 1.723
p-Norvaline 0.720 1040 37j5g  LO4L gtps 1042 g 1.046
D-f-Amino-n-butyric acid 0.819 1.271 1.689 2.079
L-f-Amino-n-butyric acid 0.819  1-000 3797y 1.000  yrgeg  1.000 5o 1.000

UhAmincisoutinic sud Oeed 1000 1B 1o DIB o yo0  ZML g
T Lencine oo L0t TEE Loss LA rom 2EE g0y
T Notionans I L1 1EY toss 2B qom 2885
Dol ris L0 TEE o noo 2380 1a0 3990 1000

a) RRT, relative retention time, reference compound is N-TFA-glycine n-propyl ester, f5=8.85 min

In the previous work," amino acids were converted to their diastereomers and the reten-
tion times were measured with straight-chain amino acids (norvaline and norleucine) and
corresponding branched acids (valine, leucine, isoleucine and fert-leucine), and «-amino acid
(«-amino-z-butyric acid) and f-amino acid (8-amino-n-butyric acid). In the present work
examinations were similarly made.

It was reported previously?” that 8,4-dihydroxyphenylalanine (DOPA) had longer retention
times than a-methyl-DOPA. The present result also shows that a-amino-n-butyric acid has
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longer retention times than isovaline whére a methyl group is substituted for hydrogen on
the asymmetric carbon in a-amino-n-butyric acid. It is interesting that an amino acid with
larger molecular weight had been eluted earlier. This may be explained that the molecular
shape of isovaline is somewhat more round than that of a-amino-#-butyric acid and hence
the interaction of the former with the stationary phase is reduced to a certain extent.
There have been a number of reports con-
12 A cerning the elution order of racemic amino
3 acids. The preceding paper? reported that
’ L-amino acids, when converted to N-perfluo-
roacyl-amino acid /-menthyl esters (or /-bornyl
esters), were eluted first, followed by p-amino
acids. The present work showed that elution
of N-TFA-amino acid esters was in the reverse
order, p-amino acids being eluted first, followed
by L-amino acids. A typical gas chromato-
gram of N-TFA-amino acid #-butyl esters is
-shown in Fig. 1.
Nakaparksin, ef al.® reported that amino
acid isopropyl ester derivatives were more
; favorable than n-propyl and #-butyl ester for
; . the resolution of racemic amino acids on the
- U L\J optically active stationary phase. Lamkin, e/
5 10 U 30 al.9 reported that with respect to volatility
: Retention time (min) - ) and gas chromatographic separation the most
‘ " suitable derivatives of the mnatural protein
Acid n-Butyl Esters at 135%, 30’ p.s.i. amine acids were the N-TFA n‘—butyl esters.
1: p-alanine, 2:hL-alanine, 3: D-a-amino-n-ioutyrie acid, In this Study the n-butyl ,eSter denvatly €s Were
4:. L-a-amino-s-butyric acid, 5: p-norvaline, 6: L- - employed for the resolution of racemic amino
sl T, - oyl i gcids because of their desirable Tetention times
‘ > and separation factors.

Relationship between the separation factor and the relative size of the substituents in

CF, CONHCHRCOOR' was examined from the data in Table I. The separation factors
decreased with increasing degree of branching in such a way that they became smaller in the
order of alanine, valine, and fer¢-leucine in all ester groups. The results on separation factors
of amino acids with same carbon number, such as leucine, isoleucine, norleucine, and fert-
leucine, were reversed to those obtained in the preceding work.D :

Effect of the position of the amino group on resolution of amino acids was exammed in
the manner as previously described.? It was found that resolution was effected when the
amino group was present at the a-position (a-amino-n-butyric acid) but not at the g-position
(B-amino-n-butyric acid). The author reported!-'® that «-methyl amino acids (e.g., isovaline
and ¢-methyl- DOPA) were not resolved. The present work also showed that isovaline was
not resolved.

These results indicate that the retention times and separation factors are greatly affected
by the side chain, degree of its branching, hydrogen on asymmetric carbon, and position
of amino group in amino acids, irrespective of whether the amino acids are led to diastereomers
with N-perfluoroacyl-r-proline,1? /-menthol and /-borneol® or to derivatives formed in the

56
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Fig, 1. Gas Chromatogram of N-TFA-Amino
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present work, though the different mechanisms are involved in the resolution between these
two cases. R S ’ ‘ o
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. There has been found a formic acid reaction of «,N-diphenylnitrone which effects
reduction together with introduction of hydroxyl group into a benzene ring, ortho to
nitrogen function.

In a series of the formic acid reduction we now wish to describe our ﬁhding in the formic
“acid reaction of «,N-diphenylnitrone, which is of interest in effecting reduction together with
specific introduction of hydroxyl group into a benzene ring, ortho to nitrogen function.

- HO
- o _ HCO:H o S
Oty 2 Oyand
. 1.5hr . CHO

The reaction was carried out by heating a solution of the nitrone dissolved in 999, formic
‘acid at 145—150° in a zirconium-lined autoclave. Treatment of the reaction mixture gave
- N-benzyl-o-hydroxyformanilide in 869, yield. By the use of TEAF, which has been known®

as a distillable liquid formate given by 56HCO,H-2NEt,, in place of formic acid, the reaction
under ordinary pressure could be carried out similarly, but resulted in a less yield of the product.

Very recently the reaction of N-aryl nitrones with oxalyl chloride has been reported®

to affect introduction of chloroglyoxalate grouping into ortho to the nitrogen. This paper
suggests cyclic six centered transition state in intramolecular pathway for the reaction mecha-

3 £=9 o
Q _ o, 0%
ety + weon =0 | (yean S| —— | (Oannd)
I
H ‘
o —0 HO
—H* . @ reduction, hydrolysis
@CH—N and formylation QCHA}I

Chart 1
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