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INTRODUCTION
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ties, much reseanch has beem devoted to the aim of deweloping a rapid method of
separation and idemtificatiom of aromatic amd aliphatic carbonyl compounds, both
saturated and mnmsatuwrated, om the semmimicro and micro scale..

The maoast oftem applied method for denivatization: of carbonyl compounds is the
formation of z4-dimitrophemyl (IDNP) hyvdrazomes. The chromatography of small
amounts of these materials has beem attempted on both untreated?-? and treated
pPapers®—. The latter method, that of reversed phase chromatography, has generally
been more successful. Rp values have: beem reported for homologous members of
aliphatic aldehyde =z, 4-DNP-hydirazomes fromm C; to Cj; on propyvlene glycol treated

paper”, and flor the C, to Cyq dem-mm'es om vaxselhme-treaxted paper. E*ccellent separa-
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carbonyl compounds due to differemtial rates of reaction® followed by location with
DNP-hydrazine spray.

Other carbonyl derivatives separated om paper include Girard P and T!°, ben-
zene sulfohydroxamates'™ and cyamoaceto hydrazones!®.

The application of vaselime-treated paper to separate carbonyl derivatives has
previously beem reported from this laboratory!. The rapidity of the reaction of 2-
diphenylacetyl-t,3-indandione-r-hydrazome!? with carbonyvls, the ease of purification,
the high melting points of the derivatives (azimes) and the ease and sensitivity of
detectiom have led to this further study om the separation and detection of these
compoumdst®,
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tank equipped with frame and trough was uwsed for descending chromatography. The
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tanks were lined with Whatman No. 1 paper saturated with the developing solvent.
Methanol-water (12:1) was used as a developing solvent for Whatman No. T paper
impregnated with vaseline (‘‘Blue Seal”’ Chesebrough-Ponds, Inc., New York, N.Y.).

Reagent grade solvents and single distilled water were used. The carbonyl
compounds were reagent grade obtained from commercial sources and used without
purification. The azines were prepared as previously reported'?® from 2-diphenyl-
acetyl-1,3-indandione-1-hydrazone and were recrystallized from chloroform-—

methanol until a constant melting point compound was obtained (Kofler Hot Stage,
corrected).

PROCEDURE

The papers were impregnated by rapidly drawing them througha glass tray contain-
ing 7% w/v of vaseline in petroleum ether (30-60°, fraction). Each sclution was
immediately used for two papers. Stock solutions of the azine and the hydrazone
were prepared in chloroform at r mg/ml. Samples for chromatography of 2 pl were
applied from 1 mg/ml solutions. The average time for ascending chromatography
was 6 h for an 8 in. front, and for descending, 6 h for a 10 in. front. The spots were
located by their fluorescence using a 3660 A ultraviolet hand lamp (Mineralite Ultra-
violet Products, Inc., San Gabriel, Calif.).

RESULTS AND DISCUSSION

Various combinations of polar and non polar solvents for development of chromato-
grams on untreated and vaseline-treated paper were used. In early experiments ethyl
ether was used as a vaseline solvent but petroleum ether as a solvent resulted in more
even treatment of the paper. Developing systems on untreated paper gave separation
from the reagent, but were not successful in the resolution of liomologous members.
The Ry values of various azines using both treated and untreated papers are shown
in Table I.

Rp values for methyl ketone azines from C; to Cy, are shown in Table I1. The

TABLE 1

Rp VALUES OF CARBONYL AZINES ON TREATED AND
UNTREATED PAPER

Rp#
Azt :

e I:fc‘:;"f::e' Unireated®
Acetaldehyde 0.74 0.53
Citraldehyde 0.58 0.57

“Vanillind 0.75 0.02
Veratraldehyded o.80 0.06
Piperonald 0.67 o.14
Salicylaldehyde 0.71 o.21
Benzophenone 0.57 0.58

8 25° . 2°

b Descendmg, methanol-water (12:1), 6 h for 10 in. front.

¢ Descending, hexane saturated with water, 2 h for 10 in. front.
4 Previously unreported derivatives.
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TABLE 1I

el
Rp VALUES FOR METHYL KETONE AZINES ON TREATED PAPER:
ASCENDING DEVELOPMENT

me‘f):;l';’:e‘;inc Rp? mg:g:ue
Cy 0.80 —_
C, 0.83 0.81
3 0.79 0.76
Cg 0.75 0.71
C. 0.68 0.66
Csa 0.59 0.59
9 0.55 0.52
Cie 0.48 0.46
11 0.40 0.39

= Methanol-water (rz:1), 6 h for an 8 in. front at 25°. Average of five determinations.

average deviations are -+ 0.04 for C5 to C; and 4 0.02 Rp units for Cq to C,, for five
separate vaseline-treated papers. The deviations between duplicates on the same sheet
are less, indicating wariations in the impregnation process between separate papers.
Treatment with 4%, w/v vaseline slowed development time, the front moving only
5 im. im 24 b for ascending chromatography. Ry values were lower and no better
separation was obtained for the aliphatic series. A mixture of 1 ml of T mg/ml each
of the C; to Cp; azines was combined and evaporated 77 vacuo to r ml and an aliquot
was chromatographed. The results correspond to those of the separate azines (TableIl)
but with only eme spot at the C3—Cj; position. The C, azine was mixed with an equal
amount of each of the Cj to C,y azines and successfully separated as compared to the
pure azines in an adjacent lane on the same treated paper (Table III).

By a sequential decrease in factors of ro of the concentration of the samples
chromatographed, the lower limit range of detection was found to be between 0.02—
0.2 pg. 2-Hexanone and 2-decanone azines were used as representative compounds
and the Rp values corresponded to -~ 0.02 units to those in Table II.

A modification of the rapid derivatization technique of these authors!® was at-
tempted first at 10 pg/ml and then at 1 pg/ml for reaction detection. A drop of the
hydrazone (at r mg/ml) and a drop of hydrochloric acid were added to the carbonyl
in chloroform and the mixture was heated. This was then rapidly evaporated in vacuo

TABLE IIIX

Rp VALUES OF AZINE PAIR MIXTURES:
ASCENDING DEVELOPMENT

Aizinwr of methyl ketone RpA Rp pure asine adjacentlanc
Cy +Cy 0.83 o.79 C, 0.83
Cy+C, - .83 0.75 C; 0.77
Cy+C, " 082 0.67 Cg 0.75
Cy+C4 0.83 0.62 C., 0.66
Cy +C,, 0.83 0.56 Cg 0.61

Cy 0.55

& Methanol-water (rz:r), 25°.
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to approximately 0.1 inl,:and 1 yl was:apphed and deromattagrapined . Att e 10 pgy/mll
level using benzaldehyde, benzophenone :and zlheptanone, emly henzuldidhydie guwve:
the same Rp value as its ipreviously prepared :azine @erivattive (@ 69 asoondimg, wsimg
methanol-water, 12:1). The two wther carbonylls lhad Ry walues of @9 amd ofo.
A faint -yellow spot was cobserved :at ©.83 for ithe hywdrazone threnthed im e somme mmam-
ner. This must be interpreted :as Ibeing :a reaction Ibettween @ caibomyll presemtt im tihe:
solvent and the reagent. The reaction indicated wiith Ibenzadlddhwvdie probmbily is dive
to the greater reactivity of the unhindered aromattic azine @s comparead to e cantbomyil
present in chloroform. This «confirms :an carlier repaort tiat e aromattic comypomnds
are more reactive than ‘the :aliphaticl. At a carbonyll concenthrattion of 1 wegfmmll, Ry
values were found only .at ©0.80 ito ©.:83 «corresponding tho @m axaethome Tmpumity m e
chloroform.

Chromatography of ‘some «carbonyl group and hywdrazone meadtion solmioms wass
attempted inorder to observeanyiinterferenceiin tthedetedtion of camibomyll compoumdls.
Although no definite conclusions were reached, spots @btainad firom tihese sollutioms:
are different from those of «carbonyl derivatives wiith wegard to tidir mesolmtion amdl
their pale yellow fluorescence in wltravidlet light. Howewer, tihese mathartalls may e
contaminated with .aldehydes or ketones or tthey hawe meacdhked witth tihe hydimzone:
to form other fluorescent products tthan :azines.

COMPARISON ‘OF AZINE :AND .2,4§-DINITROPHENVIIHVIDRWAGRE
MELTING iPOINTS (OF METHYL KETONES

. ) . mipanith ML.ipff Atmipadiin
Compound M.p.ofasine fincreasciin s, ag JPINHEET iinoreaw iin
o) (T~

2-Propanone 226~227 —_— s <53 —_
2-Butanone 197.:5— 198 —29 aud-an;y —®
2-Pentanone 166—167 —2 TYB—ILiH S 7]
z-Hexanone 135-136 -—30 oo —P
2-Heptanone 1y47-148.5 a2 By —
2-Octanone 12851303 —a8 38 —yo
2-Nonanone 126.5-127.35 3 _ —
2-Decanone® 121—122 — B —_— —_—
2-Undecanone 105—106 —m6 —_— _

s New compound

A comparison of the 2,4-DNP-hydrazone melting paints'® tho thhose of e azime metigil
ketones (Table IV) shows that ithe higher :aliphatic azines ({C; tho Cyy) hawe distimet
melting points while ‘the hydrazones are low meltiing @r @ils.

‘CONCLUSION

The 2-diphenylacetyl-1,3-indandione-1-azines must wamk @as «ome «of tihe Thetter demsa-
tives for carbonyl determination. Their distinct Ry walues, melting poimtts amd higih
order of formation may eventually lead tto these demivatives meplacimg smme of tie
presently more familiar non-fluorescemnt derivatirves.

J.. Chromatgg.,, t= (nafisg) Fhe-phy
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SUMMARY

Ry values of various aliphatic and aromatic fluorescent .2-diphenylacetyl-1,3-in-
dandione-r-azines of carbonyl compounds were given for vaseline-treated and un-
treatedi paper. The melting points of the C;—C;, methyl ketone azines were contrasted
to: the corresponding 2,4-dinitrophenylhydrazones and found in the C,—C;; compounds
to be more distinct.

REFERENCES

V.. D:. CHERONIS AND V. M. LeVEY, Microchem. J., 1 (1957) 228.

A Forss, E. A. DUNSTONE AND W. STARK, Chem. Ind. (London), (1954) 1292.

. G. Rice, G. J. KELLER AND J. G. KIRCHNER, Anal. Chem., 23 (1951) 104.

1 F. MEIGH, Chem. Ind. (London), (1956) 986.

.. KLEIN AND K. DE Jong, Rec. Trav. Chim., 75 (1956) 1285.

' E.. SUNDT AND M. WINTER, Anal. Chem., 30 (1958) 1620.

"R..Erris, A. M. Gappis AND G. T. CURrRIE, Anal. Chem., 30 (1958) 475.

8 A. M.  ASATOOR,. J. Chromalog., 7 (1962) 415

8 A, . NEWCOMEBE AND S. G. REID, Nature, 172 (1953) 455.

10 R. B: SELIGMAN, M. D. EDMONDS, A. E. O’ KEEFE AND L. A. LEE, Chem. Ind. (London), (1954)
ILIQ5..

12 B UNo AND: A. KovaAMA, J. Ferment. Technol. (Japan), from C.A., 47 (1953) 1008b.

12: T, FRANC AND G. CELIKOVSKA, Collection Czech. Chem. Commun,, 26 (1961) 667, from j. Chro-
matog:, Clivomatog. Data, 7 (1962) D41.

13 R, BRANDT,. J. C. KoUuiNEs AND N. D. CHERoONIS, Microchem. J., 6 (1962) 519.

13 R.. BRANDT AND: N. D. CHERONIS, Microchem. J., 5 (1961) 110.

15 J.. C.. KouiNEs, Master's Thesis, Brooklyn College, June 1962.

18:N.. ID:. CHERONIS AND J. B. ENTRIKIN, Semimicro Qualitative Ovganic Analysis, 2znd Ed., Inter-
science; New York, 1957, p. 663.

(o
2

’

UHY

O e &

] @
i hs

a

P

J. Chromatog., 12 (1963) 380—384



