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Thin-layer chromatography of mono- and dinitrophenylazoalkylphenols 
(alkylquinone mono- and dinitwophenylhydrazones) 

Thin-layer chromatography (TLC) has been used extensively for separating 
mixtures of z,+dinitrophenylhydrazones (DNPHs) I, Surprisingly, this technique 
does not seem to have been applied to the analysis of quinone DNPHs, in spite of 
the general use of 2,+dinitropl~enylhyclrazine as a reagent for carbonyl compounds. 
Most z,+quinone mono-DNPHs (I) exist as tautomeric mixtures with dinitrophenyl- 
azophenols (11)s. They move as single spots on chromstograms, owing Po the rapid in- 
terconversion between the forms - 3 4. The compounds can be prepared by reaction of 
quinones with 2,4-dinitropheny1hydrazineG-s or, more generally, by coupling phenols 
containing an unsubstituted finm-position with diazotisccl z,Lt_dinitroaniline’-10. 
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They are well adapted to the TLC analysis of both quinones and phenols, as they give 
vivid blue colours with bases’*“, and the necessary standards are easily prepared. 

Some free alkylphenols~~J3 and free quinones 14-1fl have been separated by TLC, 
and phenols also by gas-liquid chromatographyl~-‘1, whereas quinoncs have been 
subjected only sporadically to GLC separation ea. The DNPl-Is of some alkylquinones 
have been separated on paper7123, and of mononitropl~cnylazopl~enols on paper17*24 
and on thin-layersz4-s8, 

In this paper, the TLC of some alkylquinone DNPHs is described. Some in- 
sight into the “mechanism” of the chromatography of these compounds was gained 
by comparison with the corresponding mononitro derivatives and similar compounds, 

Exj.v3riwaentaL 
The TLC plates (0~25 mm layer) were prepared from Merck Kieselgel ,G with 

water (for the neutral layer) or 0.5 N sodium hydroxideQu (for the basic layer), or 
from Merck Aluminiumoxide G and wafer, and dried at I?o~. The preparation of the 
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a Pr =I isopropyl; Bu = led.-butyl. 
IJ lJ 3 brown; bl 3 blue; gr = grucn: I = light; 01 - olive; or = ornnga; p = purple; r = reel; 

vi = violet; y = yellow. 
c On basic silica gel only. 
d On all layers. 

compounds is described elsewhere 2. About 0.1-I pg of each substance was chromato- 
graphed, using horizontal development”” in Pyres glass basins (Sovirel, 310 mm 
O.D.). The basins were cut to 13-15 mm internal height at the centre so as to reduce 
the volume. The solvent movement was ISO mm, The colour of the spots was enhanced 
(c.. Table I) by exposing the finished chromatogram to dietllylamine vapouP@, 
The chromatography was performed under ambient conditions, and the results sl~oulcl 
be considered as a guicle only 32. The mobilities given in Tables I-III are relntivc 
tu z,6-di-levt,-butylquinone DNPI-I (No, zg), the Rp values of which in the various 
systems are given in Table IV, 
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” Sl = basic sllicn gel with Cl-ICI,; S, = b&c silica go1 with CI-I,Cl,: S,, = alumina with CI-IC&: 

S, = ncutrul silica gel with CWCI,; S, = neutral silica gel with CI-I&l,; Sn = neutral silicn gel with light 
pctrolcum (Go-80”)-acctonc (4 : I) : S, = neutral silica gel with light petroleum (SO-I xo”)-clioxnn (4:1) 
and clcvclopccl twice, 

f Not true R~I,, vnlucs, since clcvclopccl twice. 

Discussion 
The chromatographic behaviour of tautomeric compounds obviously depends 

on the average structure 3. In the azophenol tautomer (II), the hydroxyl group con- 
stitutes the main centre of activity towards the stationary phase (cf., No. 45 vs. No, I ; 

No. I VS. No. 40; etc.), and the nitrogen bridge is relatively inert (No. 45 moves rap- 
idly). 

In aliphatic 4-nitrophenylhydrazones, the NH-hydrogen is the main centre of 
activity, whereas in the z-nitro- and z,+dinitro analogues its importance is greatly 
reduced as a result of the chelation N-H l 9 *NO, (cj,, No, 34, 2-nitro- vs, 4-nitro-vs. 
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0-f Sco footnotes to ‘Xnblc I. 

dinitro-). Also, in this cast the bridge nitrogen atoms are probably relatively unim- 
portant, as shown by No. 34 vs. No. 3s and No. zg vs. No. 37; N-methylation in- 
creases the activity of one or both nitrogen atoms, probably by the incluctivc effect, 
which more than compensates for the loss of NH activity. 

The introduction of a nitro group generally should result in a lower mobility, 
owing to direct interaction with the stationary phase, or to polarisation of other 
groups (No. 4g vs. No. I; No. 51 vs, No. 20; etc.). However, z-nitroazobenzcne moves 
more slowly than the 4-nitro- compound (Nos, 4947), perhaps owing to tllc non- 
coplanarity of the nitro group in tlic former, which increases the activity of this 
group; in hydrazones, the relation is the opposite (2.nitro- > 4-nitro-), as a result of 

TABLE I II 

Rjlu. 100 VALUES 01' monmmc conwoux~~s~~ 
_---._--.-____-.__ .._..- -_-- -_.. -* .-.- _..I -.- . .._ -.---.. _ ..--. ._ . ..___. .._..__ 

NO. Co~rlpotr?td S6 s&l SQ S," 
I. 

_--_--___-.~~-__.-. ~-....~-- ~I-.-__-. . . _._.~~__... .~ .._...-_ _.. ..__...._ 

Aaobcnzcnc, cis 75 52 79 91 
Azobcnzcnc, halls 102 IOCI =o7 rrG 
Azobcnzcnc, z-nitro- 90 IO1 75 
Azobcnscnc, 4-nitro- 96 IO3 s; 95 
&\2obcnxcnc, a,+clinitro- 93 9s GG 67 
4-Phcnylnxophenol 21 21 55 51 
4-Phcnylazoanisolc 

z: 
98 

z; 
101 

4.-Phcnylazothymol 70 75 
- ~---~-~-_~.~~-_~_.~.~~~-~--__--- 

0 Solvent systems S&-S,: 
b S, clevclopccl onto only, 

sco footnotes to Table I. Dctcction: UV, 254 nm. 



NOTES 491 

__~._______ 
.li?n,* I00 valatcs@ 

.----- ~_-__.-- .- 

s.¶ 
a’- 

% s ’ 6 w 
--I - -__- -.----__-- - 

4 ‘_ a’,Lj’- a’- 4’_ a’,4’_ a’- 4’_ 2’,4’- a’- 4’- a’,4)- 

GI 07 38 04 4G Gz 29 66 Id 
z78 IG GS 12 71 78 i?: 21 2: 

37 84 49 79 92 

3: 

G9 

100 80 

33 72 

IS I2 18 02 04 34 II 07 07 03 
.27 33 :‘3 07 22 35 41 4G 50 ;: % 34 

92 92 90 89 S9 81 88 72 91 37 32 38 24 19 30 G3 44 37 75 45 ;4 

IOI 100 100 107 103 103 go 103 81 

93 94 93 92 92 9’2 

80 100 :z 

66 nr 74 S4 G9 
9G 93 93 94 71 8G 75 90 

9G I’=‘3 82 8.5 
92 94 G4 GO 

~_______ --.... - _..._..-._. _... ..- _._.^...__._.__ - ___.- -_._- ___..___ ~ 

the chelation mentioned. Among the dinitrophenylazophenols, Nos. 1-4 and Nos. 
G-rG behave as azo compounds (z’-nitro- < 4’-nitro-) in all of the solvents tested; 
No, q behaves as a hydrazonc (2’-nitro- > 4’-nitro-) in all of the solvents; and the 
others behave as azo compounds or as hydrazones, depending on the solvent used. 
This behaviour largely parallels the ability of the compounds to exist in the hydra- 
zone form in tetraclrloroethylene solutiorP, and it could be suggested that the hypo- 
thetical mobility of the hydrazone tautomer is greater than that of the ago form. The 
mobility of the actual spot, however, is intermediate between the hypothetical mobili- 
ties of the individual forms”. It follows that, other things being equal, the keto group 
of the hydrazone tautomer is probably less active in chromatography than the hy- 
droxyl group of the BZO form, 

TABLE IV 

RF* 100 VALVES OF TIIE REPERPNCIS COMPOUND 2,G-DI-/Wl.-BVTYLQUINONE, DNPI-I (No. 29, 
Rn, =a zoo) 

Solverrt 

syslern~ 
Rp* zoo vazarc 

R So0 footnotes to Tatlo I, 
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Some of tlic DNPHs, notably Nos. 27 and 254, ifiwc cm neutral silica gel in sol- 
vent S, as greenish or blue-green spots; on drying the cliron~atogrmi~, tlic colours 
revert to yellow. Also, the spots of the clinitro conipounds cl~~igc to (llc anionic 
colour with lower concentrations of lmse, or with wcnlter bases (ammonia, etc.), than 
spots of the DNPHs of ordinary alclcl~yclcs and lcctones. This inclicntes that the qui- 
none DNPHs arc more acidic than orclinarp DNPHs. Spectropl~otomctric l& 
vahes of tlic clinitro compouncls arc rcportccl in nnotlicr papcr~. 
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