The diperoxo complexces of chromxum ina
viz. 4, react with organic substrates such as” pro!me ‘and phcno to glvc
hydroxyproline and o-benzoqumonc as products rcspccnvely g
products were identified by clectronic spectra hs ell as.by their
R, valuesin thin layer chromatography * usmg n-propanol— ater;!
mixture and chloroform as solvents for proline and. phenol roa
respectively.  The studies - reveal that the: hydropcroxlde rudical
during the decomposition of Cr(lV)—dlperoxo .complexes ' give rise ‘
hydroxylation processes observed. The hydroxylauon reactions arc facxluated'
by light and yields of hydroxyproline upto.. 9% (from prolme) have. been .
obtained. The study presents onc of the first examples of the’ use of Cr(IV)'; o

systems for biologically relevant processes such as hydroxylation :

Introduction

1t is known that iron (II)-hydrogen per-
oxide system involving the formation cof
radical intermediates finds both biochemical
and industrial applications.'”*  Recontly,
chromium (IV) complexes of the: formulation
Cr (O,),L(H O)n where L-cthylcnedlammc

r”'(O,),L +2HF o=

In the blosynthesw of the leather making
protein ~ collagen - the hydroxylation of
proline.involving molecular oxygen, 1ron(lI)
and hydrogen sources such as ascorbic acid

is believed to proceed through the formation:

of radical intermediates.®:*-. - Tle recent
‘development. in the mechanism of the
hydroxylation - of proline is the suggested
implication of O,~ion which.may. be considerd
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Cr(O E-I),L”‘ ——>-LCrm+O H +O H

or dlethylcnetnamme .
been prepared ‘and’” thcxr rcactlons studlcd‘_ -
It has been reportcd ‘that-the’ acxd decom—
position” - Cr(IV)~dxpcroxo comp!cxcs
(omitting water llgands) is attcnded by the
formation of " radical © mtcrmcdxates hkc

hy'drop‘.er_OXI‘dG as in ,(') o

H*

i)

the conjugate base of O,H radlcal ! Slmxlar
radical 1ntcrmed1atcs arenvxsuahscd also in the
actlon ‘of - ‘copper ‘proteins vhtch have a:role
in’. the bxosynthesns “of" vegetable tannins.**
While “in all these blologlcally relevant
processes photo—excxtatlon may, well alter
the redox properties of the - intermediates
involved, there are. ambiguities. in the
mechamsm ofhydroxylatlon of clthcr prolmc
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in the prcscncc of! and abscnce oflxght"’ were .
) . analysed. * The chromrum products’were
of Cr(IV)-diperoxo i:omplc cs as a source of separated” using 1on-cxchange “columns,
hydroperoxide - radicals - r}d assess their. Unreacted prolme .and its _reaction’ products o
reactions with organic.‘substrates such as - wiih Cr(lV) complexes.were obtained. i .in-non~ —
proline and phenol: both under- thermal and -ionic portions-of: he -—mn-cxchange cluate o
photo-chemical reaction conditions, - and they were.rdcntlﬁed by. thin layer <
) e ' chromatographic* behaviour. The products ~
Materials and methods of the phenol rcacuon wcrc scparatcd cither
The chromium(IV) complexes, Diperoxo- .by meuns of;
aquoethylenediamine chromitm(1V), Cr(O,),~ (using - CHCI ‘ )
en (H,0) and Diperoxodiethylenetriamine CcXtraction. of thc “aqueous’ mixture. wnh
chromium(1V), Cr(0O,), dien were prepared - hex'mc. : .
and characterised. according to standard S e *
.- methods.'*~'* Proline (rcagent grade, BDH) = ' Typlcally. SOIUHOHS “of Cr(IV) d:pcroxo
and freshly steam .distilled phenol (BDH, complexes [Cr(IV)] =0.2x 10-* M, [proline]
Analar) were used. The |other materials =1x10-*.M and [H*]=0.005 or 0.05 M
employed were of reagent|grade and no were: rrradlaled for 0, 30, 60, and .90 . min.
further purification ‘was carried out, : Allquots ‘of " thc ‘reaction mixture (S0 ml)
C (with and- without “irradiation) were passcd
Photolysis studies ik through columns of cation exchanger (Dowex - <X
, Photolysis studies were t-.(rarried out on S0W-X8) and anion exchanger successively.
~ Applied Physics Photolysis device fitted with .The Jnorr 1onrc ;pr_o_'duc:s ~were dbtamcd by -
a 250 w medium pressure mercury lamp and washing ~th§:-«;mor1 exchanger . with, 07,05 M
a f/1.8 adjustable quartz-lens for focussing NaCl and. lr:'ed_rrqn-_lomc.: . r)rqdu_dté;__wcrc
the lam‘p oufput. . The lamp |had the rated: chromatograp ?ﬂ on la silica. gc} thrn
’ -crnission-;powcrVof‘ﬁ»-S_'x;lO‘_‘,;(phOlOGS/SCCO"d/ Jayer plates. 1e solvents used:for"TLC
steradian. An excitation band of 335-450nm . V°'¢ "_pmpa;lo} »\t/-atcr f(l A vliv) mixture for 5
was selected uéingachemical filter consisting proline and chloroform for - P enol- zeaction —

products.'®.'t “The u.vi-visible spectra. of the

-non-jonic products formed /in. the- dark ‘as

well as photochemrcal reactions With: phcn(

as a substrate-were recorded in hexar- slong

with those of the authentic san;:ics of 0- and

p- benzoquinone in the same solvent. . The

non-ionic - products in the case of proline <
were examined for hydrox)prohne by TLC :
using standard mcthods ‘

of 1.0 M CoSO,, 0.023 M CuSO, and 0,004
M KVO, in a three compartment cell or using
an interference filter. The sample to be
photolysed was contained in a beaker fitted
with a quartz window.and was thermostated
at 28° C. The irradiation time was registered
in an automatic timer interfaced to the source
power supply. The products |of the photo-
lysis.of Cr(1V)-diperoxo complexes in the _
presenice of organic' substrates like proline N -'"-?“ :
were studlcd after  chromatographic Analyses ‘ e
separation, : :

~. Product analyses

The products of the reaction of Cr(1V)-
diperoxo complexes with'proliu’e and phenol
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Results and discussion

The reaction of phenol with Cr(IV)-
diperoxo .complexes in acidic media yiclded
an intense brown reaction mixture.
coloured product was extractable in hexane

and the molar absorption coefficient at the

absorption maximum of 385 nm viz. 2.5x 10
M~*cm~! compares favourably. with those of
the data already reported for o-benzo-
quinone.'” The u.v.~visible spectra are
known to provide useful means to distinquish
between o- and p-benzoquinone.''  The

formation of o-benzoquinone as the product:

is also inferred by the comparison of the Ry

value with that of an authentic sample (pre--

pared freshly according to standard proce-

dures) on a TLC,viz.,0.17 with chloroform as -

the solvent.'* The para derivative is known
to have an Rp value of 0.4.'* Similarly the

formation of hydroxyproline on the reaction
of proline may be inferred from a TLC

pattern with characteristic Ry -value of 0.63
(as against 0.48 for prolinc) with n-propanol-
water (1:1 v/v) mixture for development.®

The hydroperoxide radicals formed from
Cr (1V) diperoxo .complexes may react with
proline according to (2) to gwc hydroxy- pro-—
lire and .OH

l l 002“-—>| l
N “coow

L

v M (z>

The hydroxy radicals generated may, in turn,
undergo reactions with proline. . The quanti-
tative estimations of hydroxyproline formed
revealed that the photo catalysis of Cr (1V)-
diperoxo-proline reaction gave rise to highier
efliciency ol hydroxylation as in Table-]

The photo-chemical pathways for the reacuon
of CrJV)-diperoxo complexes with phenol
gave intractable aromatic products, In spite
of the low yields (ca.l, 0—9 -0%) of hydroxy-
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“The .t
collagcn

Apresence of prolme does mdeéd hlghhght the .
-'possxblhty of O,H"or-O “"bemg involved

the mechamsm f: hydroxylauon of

TABLE. l

The perccntagc convcrslon of proline into hydroxy
proline (HP) on the reactions with ‘Cr(0 3),ea(H O),
Irradiation time « 30 min. o '

Reaction 10° [C' (IV)]
1 mols

Proline -~
used
. m mols

[[[’* §a IOOXHP
~ M - Cr(1v)

. L2 1.0
131 . 5.2
‘150 0. 5.4

Without
irradiation

l424 ) 3.]
1.31 0. 7.9
1.50 £.3

With
irradiation
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