
Note -- 

Thhfayer ckrctmatographie separation of diaminodicarboxyfie acid stereo- 
isomers and their dansy! derivatives 

Thin-layer and paper chromatogtaphic methods have been wide@ employed 
for the separation of the diastereaisomers of amino acidsl-l, peptides5v6, protected 
peptide derivatives7 and depsipeptid&. The separation of srrch mixtures has aIso 
been used far the quantitative determination of the diastereaisomer cantenP_ The 
separation of diaminasuccinicL~ and diaminapimeIic acids” and dinitrophenyl deriva- 
tives of the I2ttteP has been reported. 

In the Course of ow studies OL: N-hydraxyamina acids, we abttied a series of 
unknawn di-N-hydraxyamirradicarbaxyk acids”. As the configuration of rhese 
compourLds cam be readily established after catalytic reduction to diaminadicarbaxylic 
acids, we have devdoped a methad far separating the stereaisamers of diamina- 
dicarbuxylic acids. Such amino acids contain two asymmetric czrban atoms and may 
exist in two apt,icatiy inactive forms, vk. rt;e.w and racemic, or as one nzesa and two 
0pticaIIy active forms (L,L and 5,D). 

EXFEREMENTAL 

Meso and racemic diaminosuccinic acids were prepared by standard methods*“. 
The methyl esters of diphthalyldiaminoadipic acids were resolved inro racemic (m.p. 
168-165Cj and Meso forms (m.p_ X2-235”) according to the described method14 
Samples of free acid isomers were obtained from these esters by Wdeprotectian with 
hyd=zine hydrate and subsequent acid hydrolysis. as described below. The isomers 
of diaminopimek acids (mesa. L,L and D,D) were prepared by the method of Wade 
et Crt.“. The nleso @up. 202-XJ4’) and racemic (m.p. i%-I40’) ckarbabenzaxy- 
dkminosuberic acids were obtained ‘qr the Nori and Kumagae methadl’. The di- 
carba~nzoxydiamirrasebacic acids (C15H3ZN208_ reqtires N 5.59 :jiid) mere separated 
by fraction& crystalfization from ethyl acetate Z +ving the mesa farm fmp. L6f-163”: 

faund, N 5.57 76) and the racemic form (m-p. 117-l 19”; found, N 5.71%)- 
The ntesa and D,D isomers of dizmlnoazetaic acid derivatives were obtained 

- by the papain digestion procedure, as descrrbLL 4 in &tzif for the resolution ofdiamino- 

suberic acid isomerP. my adapt@ this procedure. we obtained dicarbabenzaxy-L,L- 
diaminoazeiaic acid dianilide fm.p_ _-J . 

73 1 c - C37&&05 requires K 8.79 %; found, 
N 8.45 y;), dicarbobezIzaxy-nres~-diaminaazeiaic acid manosnifide <m-P. %--%“; 



c~~H~&~, reqties K ?.a 7;; found, N ‘r.52 %) and unreacteci dicarbobenzaqy- 
D,D-diatinosrzeiaic acid isofsed BS the di~~~l~hex~lammOniium saft (m-p. f 72-175”; 

C4&&08 ~equlres N 6.69%; found, N 6.7: 7;; [cz]~ = -13.8, c 5, ethano1). A 
sample of the nxzw form of the Iast amino acid was obtained from the monoanilide 
after hydrolysis witk a kydrocklotic-acetic acid mixture. Diaminodicarboxyfc acid 
standards were Obtained from their dicarbobemoxy derivatives by treatment with 
a SoWion of kydrogen bromide lo acetic acid. DansyIamino acid derivatives were 
prepared in solutions according to D& and Rosmusis. 

_Amaunts of 20 mmoles Ofdibromoacid dieKh$ ester and 50 mmoies of patZksium 
pkthalimide were heated a~ $40” in dtmethyl sulpkoxide for 2 h. The mixture was 
poured inro water and extracted witk cktoroform. The extracts were dried over 
sodium sulphate and, after evaDoradon, a crude oily ester was deposited, which was 
then resluxed in me&anal with ;nf Of hydrtine hydrate. The methanol was evapo- 
rated and the crude amino acid. ester was OydroEyzed by retl.uxing with hydrochloric 
acid. After separation of ph~halafazine-I,4_diOne, the residue was neutralized and 
the crystaslline amino acids mere collected : dlaminosuberic acid, yield 65 % (CBHL6NtQ 
requires M 13.23 “/o ; found, X 13.15 %); diaminoazefaic acid, yield 70% fC,S,,W,O, 
requires N K!JMOA; found, N 12.47°~); and diaminasebacic acid, yield 61 0/c (CtaHzo 
&a4 requires N 12.07 %; found, N I I.57 7;). 

The chromaio_mpky of free amino acids was perfor_med on thin layers of 
cetitlfose powder (Merck, Dams~adt~ G.F.R.) with metl-lanol-~ai~r-2c~~ic z&d 
(SO:IO:2) ss solvent. The spofs of the ~rni~o acids were detected v&k rrinkydrin. 

Thin-layer ckromatographic separations Of dar@ derivatives were carried out on 
silica gef G (Merck) thin lay- +L activated at I 10” for 1 h. The ChromatogramS of the 
dansyl derivatives of amino acids were developed in benzyl alcohoLchforofoCorm- 
etkyl aslate-acetic acid (8 : 12 : 10 : lJLo and benzene-pyridfne-acetic &id (40 : X? : I)‘O 
systems. The dansyl derivatives were made visible witk the aid of a t._V lamp. 

r The results of the separation of diamirrodicarboxyk acid stereoisomers are 
presented in T&Me 5. With diiaminosrrccinic acid, the ~neso isomer separates from the 
rzcemic form. With diamlnoadipic acids, OE a~ optic&y active carrier suck as cefln- 
lose, the racemate separates addition&y into the L,L and D,D forms. As observed by 
Rhuland ef OLAF, ihe FXJZ.FQ 2nd D,D isomers of diaminopimelic acid did not Separate 
whereas the L,L Isomer travelled more FZ@~&. The dia.GereOisomers of d&&o- 
sub&c, diarrJnoa&aic and diaminosebacic acids did nczt separate irr tie solvent 
system used. Suck separadOns also failed in other systems atnd for tkis reason we 

tried to use the strongfy f3mescent Z-63merPr~lamino-5-nzphthalenesuIpk_onSrf 
jdansyl) derivatives 21 The dar,svl derivatives of amino acids are being used &cFeas- . a 
Is& bemnse of their a&-atages of reZqrriti:n g II0 d=‘e~opment of ckronatograms, 
high sensitivity and nsisstacce to Iigkt and kydroly&P-“. The res&s of the separztion 
of the diastereaisomers of tke didansyl derivatives of diaminodicarboxylic acids In 



NOTES 

SE!?AEiPLTIOK OF D~?if~ODfCARFlOXYLIC ACID STEREQESOMERS ON CELLULOSE 
THIN LAYERS 

Sokent System: methanoI-water-zce.cetic &d (@:~cJ:z)_ 

Acid RF vairte 

Meso 3,D -Y- L:L 

Diaminosuccinic 0.05 0.10 
Divninoadipic 0.64 0.23 Y- 0.33 
Diaminopime$ic 0.25 0.25 t 0.37 

Diaminosuberic 0.41 
DixrGnoazeIak 0.47 
Dizrninose&cic 0.48 

-__-_ 
, 

RF VALUES OF DfDANSYL DERWATWES OF DIAMINODKARBOXYLIC ACIDS ON 
SILICA GEL THIN LAYERS 

DiarikiostJccinic 
Dia.minoadipic 
Diaminopirriek 
BiamlnmUhtiC 

DkninozeI3ic 
Diaminosebacic 

* Rerzene-pyridine-acetic acid (40 : IO: t ). 
** Betizf &ohol-&ioroform-eth~I zcet&e*cetic acid (S:12:iO:t). 

two systems are summarized in Table II. The R, values of the ~ICXJ isomers are 
usually lower than those of the racemic forms, probably owing to the existence of 
molecutes ic &BZerent conformations. Et must be stressed t&t in the separation of 
diastereoisomeric dipeptides and didepsipeptides, the L.L or D,D compounds had 
higher RF vafues than the L,D and D.L iscmers. which are the eqoivalent of the nleso 

As diaminodicarboxylic acids are compounds of e urea1 biological significance. 
& is impoeast fo develop simpie methods for identif$r,g their stereoisomers. ?&e 

method th& w- = have developed can be used for identi&in,o amino acids of natural 
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