250 NOTES
Thin-layer chromatography of carbamoyl compounds

This paper describes a technique suitable for the detection of carbamoyl
dervatives, which can be easily separated on thin-layer plates.

Experimental

Urea (Merck AG, Darmstadt), allantoin (Fluka, Buchs), and amino acids (Serva,
Heidelberg), analytically pure grade, were dissolved in water to yield o.x1—r M
solutions. Equal volumes of these solutions (except urea, allantoin, and citrulline) and
0.0z M carbamoyl phosphate (Boehringer, Mannheim) in 0.0z % urease-EDTA
(0.0z M, pH 7.0) were mixed and incubated for 4 h at 37° to form the carbamoyl
compounds®. The presence of urease is essential to destroy urea-contaminating carba-
moyl phosphate.

2—20 wl of these mixtures were placed 1.5 cm from the edge of a silica gel plate
(Kieselgel H, Merck AG activated for 45 min at 125°) and allowed to run in a system
of n-butamol-glacial acetic acid-water (4:2:2) with prior equilibration. The run was
stopped, when the solvent had moved 10 cm.

The spots appeared after treatment with ninhydrin reagent according to FAuEMY
¢t al.2, and the carbamoyl derivatives were stained with antipyrine~DMG reagent in a
modified diacetyl reactiomn®-4%.

Awmtipyrine reagewt. 1.6 g phenyldimethylpyrazolone (Antipyrine from Bayer
AG, Leverkusen), 30 ml concentrated sulfuric acid and 5 ml 85 % orthophosphoric
acid were diloted with distilled water to roo ml.

DMG-reagent. 0.1 g dimethylglyoxime (Merck AG, Darmstadt) was dissolved
im 10 ml gb % ethanol.

1 volume DMG and 10 volumes antipyrine reagent were mixed and yielded the
indefinitely stable spray reagent. The dry plates must be sprayed twice and heated at
125° for 2o min.

Small amounts of carbamoeyl compounds showed a stable yellow color, high
quantities stained browmn. By means of this technique, 0.5 pmole urea, allantoin,
citrulline, carbamoyl glycine or carbamoyl glycylglycine could be detected, whereas
other carbamoyl amino acids stained but only for amounts above 10 umoles (carba-
moyl aspartate, carbamoyl Iysine, carbamoyl alanine). We found the following Rp
values by the technique described above (Table I).

TABLE I
Rp vALUES OF SOME CARBAMOYL COMPOUNDS.

Caom pouwd Ninhydrin Antipyrine—
DMG
Urea No stain 0.63
Allantodm No stain 0.48
Carbamaoyl glycine 0.35 and o.50 . 0.50
Carbamoyl glycylglycine 0.33 and o0.42 0.42
Carbamoyl lysime: o.25 and 0,37 0.37
Carbamoyl aspartate 0.32 and 0.45 0.45
Carbamoyl alamime 0.39 and 0.54  0.54
Citrwllime 0.33 0.33
Omithine 4 carbamoyl phosphate 0.26 and 0.33 0.33
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The second spot of lower Ryp revealed by minhydrin staining is due tio tire more
slowly migrating amino acid from ithe incubation muixture, @s illustratied Iy can-
bamoylation of ornithine. According to Observations of Korirz axvm Comess, wim
tried the less sensitive diacetyl monoxime 2Z#n witro, semicaribazide, baniitric @didl,
carbamoyl phosphate and wuric:acid :did mot react to :a measnrable exttent. Amgiimine,
creatinine and tolbutamide were negative.

Attempts to extend the :chromatographic separation theo thhe qmamttitaffive
determination of urea (extraction of ithe silica by methamd] @and photometiny at 436
nm) failed, because of the faint color produced on Plates. Ninlrypdniin gpotts didl mot
disappear after subsequent: a,ntlpyrme—DMG spraying, thus @llowiing double steaimimgeg.
The reagent cannot be used in paper :chromatography because of iitts conresive power.
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Rapid resolution of methylmethionine sulfonium salts and homosarime by
thin-layer chromatography

Currently there is considerable interest iin tthe matural @counrence wf moettinyil-
methionine sulfonium salts (MMS). These salts, which decompoese @on theatting tho widkd
homoserine and dimethyl sulfide, are important in tfflaver dewdlopmentt «of wamions
foods. KIRIBUCHI AND YAMANIsHI! reported therecovery of :an NNS salt firom extinzactts
of green tea and identified it as the precursor of dimethyl sulfide iin green then. Mhese
salts have also been isolated from asparagus?, cabbage?, and ttomattoest.

Paper chromatography has ibeen used ffor resclution @amd iidenttith cattion of NINES
and homoserine, but as yet thin-layer chromatoegraphy (TIC) has met Iheen amplloyead.
This communication reports results obtained in ewvaluation of @ mumber of sdlwent
systems for resolution of these .compounds by TLC.

For evaluation of solvent systems, Eastman(Chromagram Sheets wene emypilomedl.
Where compounds were tobe recovered, glass plates (20 X 20 om) were coathad wiith =
: 250 u layer of Silica Gel G using the Brinkman:apparatus. Affter dllowing abeout 15 mmim
 for the adsorbent to set, plates wereheated:at 30° for:at least x h. Plattes wware coolkad
to room temperature prior to sample application.
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