Polyphenolic Compounds as Spray Reagents in Inorganic Paper Chromatography
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Summary

A study of 10 members of o-hydroxybenzoy! and iso-
pentenylated o-hydroxybenzoy! group of compounds, as
spray reagents in inorganic paper chromatography, for

the detection of metal ions, shows, that resacetophenone,
phloroacetophenone, gallacetophenone and 5-C-preny!
gallacetophenone can act as very useful and often uni-
versal reagents. Comparative sensitivity limits with respect
to Ti(1Vv)}, VIV), Mn(ll), Fefll), Fellll}, Co(ll), Nilll),
Cufll), CeflV)] and U(VI) have been determined for these
four reagents.

Introduction

The use of gallacetophenone as a spray reagent for the
detection of metal ions in paper chromatography was
reported by Dhar and Jain [1]. It has now been found
that resacetophenone [2] (1), phloroacetophenone [3]
(2), 3-C-methylphloroacetophenone [4] (3), gallaceto-
phenone [5] (4), 2,4,5trihydroxyacetophenone [6] (5),
2,5-dihydroxy-4-benzoyloxy-6-methoxyacetophenone
[7] (6), 3-formylphloroacetophenone [8] (7), 5-C-prenyl-
2,3,4-trihydroxyacetophenone [9] (8), 5-C-prenyl-2 4-
dihydroxyacetophenone [10] (9), and 3,5-di-C-prenyl-
2.4-dihydroxyacetophenone [11] (10) also give vividly
coloured spots on paper chromatograms with metal ions,
especially 1, 2, 4 and 8. A comparison of the detectable
ion concentration (ug) in respect of Ti(IV), V(V), Mn(Il),
Fe(I1), Fe(1IL), Ni(11), Co(1I), Cu(lI), Ce(IV) and U(VI)
by these four reagents shows that they can be usefully
employed as sensitive and generally useful spray reagents.

Experimental

The metal ions were examined on paper chromatograms
using the ascending technique. All were used in the form

of A.R. or Pro-Analysis grade salts. The mixture n-butanol:
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6 mol dm™3 HCI (1:1; V/V) was used as the solvent
system for all investigations. Chromatograms were exposed
to ammonia prior to spraying with a particular reagent.

All reagents were used as 1 % solutions in 95 % ethanol.
Whatman filter paper No. 3 was used in all investigations.
Chromatograms were scanned in UV light using Hanovia
UV lamps (England) and sensitivity limits were determin-
ed by the usual procedure in visible and UV light.
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Results observed in the case of Se(VI), V(IV), Mn(II), Fe(II),
Fe(IIT), Cu(Il), Ce(Iil), U(VI), and Pd(II) in both visible

The spot colours given by various ions with the reagents and UV light. AI(I1I) can be located only as a fluorescent

used are shown in Tables I and 1I. Table I corresponds to

i white spot in UV light only.
o-hydroxybenzoyl compounds and Table II to isopen- .
tenylated compounds (8), (9) and (10). Table III gives the Gallacetophenone can serve as a very U.5°f1‘11 and }lmversal
relative quantities of ten ions (ug) detectable by (1), (2), spray reagent as the num!ner of me.tzfls mdl(.:ated is large
(4) and (8). and spot colours are particularly vivid and intense. As many

as twenty eight cations give coloured spots with the
reagent in visible light [1] and a similar number in UV

Discussion of Results the colours being quite vivid, Ba(II), which does not give
. ) a coloured spot in visible light appears as agreen spot in
Thirty three metals were examined with seven different -
UV light.
o-hydroxybenzoyl compounds (I — 7). The chromato- . ) .
grams were scanned in both visible and ultra-violet light, Phloroacetophenone (4) is as widely applicable as
the results with gallacetophenone in visible light have gz.ilhlacetophenon'e and SPOt.COk).U_fS with various ions in
already been reported [1]. The rest of the results show visible and UV light are quite vivid. As(I1l) and As(V)
that resacetophenone (/) gives coloured spots with which do not give colours ‘fV"-h resace'Fophenone and
fourteen metals in visible light and fifteen metals are ob- g;llacetophenone show white spots with phloroaceto-
phenone.

served in ultra-violet light. The vividness of the coiours is

Table I. Colour reactions of metal ions in visible and UV light

b = brown; bl = blue; blg = blucgreen; blgr = blue grey; ¢ = chocolate; dg = dark green; dgr = dark grey;
fbl = fluorescent blue; fy = fluorescent yellow; fw = fluorescent white; g = green; ggr = greenish grey;

1b = light brown; lg = light green; lo = light orange; lgr = light grey; ly = light yellow; o = orange;

oy = orange yellow; p = pink; v = violct; vg = violet green; vgr = violet grey; y = yellow; yg = yellow green;
w = white.

S. Metal Vis UV Vis UV Vis UV UV Vis UV Vis UV Vis UV
No. Ion 1 2 3 4 S 6 7
1.  Rb(D) - - w w - - - - - - - - -
2. Be(lD) - bl y g it w y yE y y w w
3. MgdD — - w w - w — b dg w w - -
4. Ball) -~ - y fy - - g b g b g - -
5. Al - fw w w - w g g ye w w w w
6. Pb(lD) - - - - - - dg - - - fol - -
7. As(l) - - w w - - dg - - - - w w
8.  As(V) - - w w w - - w w w w w w
9. Sbdi) 1y - w w - w - - w w w w w
10.  Bi(III) - - y ly - - gy y fy o ly w w
11. Se(VD) o vg o vg ib Ig dg ib Ig o ly w w
12.  Te(VD) -~ — w - w w — - - - - - w
13, TiAv) - — ) fy ly w g o g Iv y - fbl
14.  Z(IV) - - b g w w fy y fy w w w w
1. vav) g g g g - dg b g b g g g
16.  V(V) - lgr g g g g g b g g g lg g
17 CG@n  ig lg y fy - - Ig v g w w -~ -
18. Mndl) op b p Ib - - b - - - — - -
19. WD -~ - w - w w lgr Ib - y - - -
20. Fedl) C dg b g b g dgr gr g b g b g
21. Fe(dll) C dg b g b g dgr gr g b g b g
22, Co(ID © g b g dp g - b g P gr Ib y
23.  Ni(ID b g p fy - - dg b dg w w w w
24, PtAV) Iy - - - - — gy - - - - - -
25.  Cu(Il) lg gr b dg Ig Ig dg b g y y - -
26.  Au(llD ly vg v - ver blg ggr blgr blgr blg  blgr gr
27.  Zo(l) ~ - b g b - dg b g b Ig - -
28.  Cddan - - - - - - lg - - - - -
29. Cedl) b gr b g b Iz dg b g Ib w - -
30. Ce(lV) -~ - b g b y dg b dg b w w w
31. Th(dVv) - - b vg w w g yb g w w w w
32, U(VD lo vg b g oy fy g b g Ib w y y
33, Pd(II) gy g - - ly lg g - w - - - -
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Table II. Colour reactions of metal ions in visible and UV light Table II§. Sensitivity (ug) of metal ions with various spray reagents

S. Metal Vis UV Vis UV Vis UV S. Metal Reagent-1  Reagent-2  Reagent-4  Reagent-8
No. Ions 8 9 10 No. lons Vis UV Vis UV Vis UV Vis UV
1. Rbd) — Ig - - - - 1.  Tidv) 4 2 40 10 2 1 10 9
2 B) y y ly - ly - 2. V(V) 6 S 4 2 2 1 3 2
3. Mg - — — _ _ _ 3. Mn(ID) 7 7 8 8 2 1 9 8
4,  Badll) ly Ig — — 4, Fe(I) 04 02 04 04 02 08 0.8 0.6
5. A y g 0y oy Iy ly S. Feii 3 2 08 06 03 02 03 02
6. Pb(lD) - - - - — — 6. Ni(ID) 06 04 04 02 02 01 04 02
7. As(ID) vy dg - - — - 7. Cu(dD) 4 1 6 4 2 09 4. 2
8.  As(V) _ - — - _ — 8. Ce(lV) 40 10 30 20 9. 9 40 10
9. Sbi) ly ly - - - - 9. WvhH 6 4 10 8 5 4 4 4
10. BiIl) vy I - - — - 10. Co(ID) 06 04 04 02 01 01 04 02

11, Se(Vv) b Ig ) dg o g
12, Te(V) - - - - - - Metal ion concentrations in ug
13.  Z(IV) vy yg ly fy - -
14. Ti(fv) b Ig b y - -
15, vav) dg s lg yg Db g
6. Vv(v) dg g g s g g
17. C@ud) g lg g & lg g
18. Mn(l) - - - - b db
;(9) lv!e(XII; Zgr ;y C g C g in the case of Ti(IV), V(V), Mn(II), Fe(II) Fe(III), Co(II),
21, Fe(ll) dgr g cC g cC g Ni(II), Cu(II), Ce(IV) and U(VI). All four reagents, as is
222 Ch) b g - - - = obvious, can be used for the detection of very small
23. NiD kg kg gy vV gy Y quantities of Fe(IT), Fe(IIT), Ni(II), Co(IL), Ti(IV), Cu(II),
ig ztu((ll\;)) i: E :: ig ; ;g V(V), Mn(II) metal jons. A comparison of these 1imit§
26. Au(lll) blv g v g blv  vg with those for other known reagents [12] shows that in
27. In(ill) vyg g - - b ly the UV the present reagents are quite sensitive for the
8. G - - - - - = detection of ions from 0.1 to 0.9 ug. Further, no other
20. Ceqlh b dg by by known single reagent can be used for the detection of
g(l) gi((ll\\?) gg ;1: v 3}; :E B such a large number of metal ions in semimicro and micro
32 UV b g o gy b Ig concentrations.
33, Pddn gr fg db g grb  dg
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