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: ; coenzymes :
Reaction requiring vitamin By

(i) Isomerase reactions :

factor in several enzyme catalyzeq s

Vitamin B,, serves as the co -

involving swapping of a H atom with suitable substituent X) on adja%t
carbon atoms : |
X H | H X
l l By | ]
" T o = " & ~—CH,

In mammalian system, the only enzyme requiring vitamin B, coenzyy,
as the cofactor, is methylmalonylcoenzyme A mutase, which catalyzeg,
conversion of methyl malonyl coenzyme A into succinyl coenzyme 4.
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R Representation
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CH, H T\CH
Q
COOH Cooy
Methylmalonyl! coenzyme A | Succinyl f"enzyme
This is an example of isomerase reaction. There 18 no e:mhang’3 be
the migrated hydrogen atom and the proton of the mediyy, Xchatween
H atom occurs only between the reactant and the coenzype

{
%
Dioldehydrase enzymes catalyze the conversion of 1, 2dio

‘ ; . lsto(t()rre
ding aldehydes. These also require vitamijn B,; coenzyme . %y,
OH H H OH H
L | i | OH |
—§¢—¢—0H — —C—cC— — —C—rc=

(1) Biomethylation or methyl transfer reactio

ns:In Presence of,
the methyl group of methyl cobalamine H,C

' =B, is transferredt b
substrate (S) producing methylated substrate (H,C-8) and aquag hﬁa
mine (H,0-B,,): T el
H3C—-Blz + S,H,0 > HC-s + H20_'1')’12
In animals -
CH,CH,SH - ?HzCHzSCHa
3C-By;
H N-CH-COOH HoN-CH.-
) Hzo—- 2N-CH-COOH + H20.|312
Homocysteine

Methionone
In bacterig :

. HiC-By,
HS-CHzCHzSOa — HO e H3C-S-CH2CH2803' + Hzo By
2

Methyi coenzyme M

Coenzyme M
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3C)2Hg
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A 3 \Clo /
1)
IR
OH,
BzHg'
methyl cobalamine
CH; G
g |
Cﬁz H,CHg*
methy! cobalamine Y
Base on H3CHg+ H\O/H
H3CHg+ " H20 ' \ E
% i C.o@
!
Bz
(H;C),Hg aqua cobalamine

. ; . 2+
Fig. 8.110. Methyl transfer reactions: biomethylation of Hg™ .
Biomethylation of Pb" and TI™! occur similarly (Fig. 8.11).

+ H\‘ H
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Fig. 8.111. Biomethylation of PP" !

iomethy 1% | - ortant n te
b latlons of laad and tin are MPOT"7 4 . ndvsss
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ELEMENTS OF BIOINORGANJc ¢ H%
actions of lead halide compounds with methyl cobalamin H
. Hep

low, but the rates are enh,ancgd in the presence of hal; 2,
::;ts such as silver acetate (Flg. 8.112). .de abstra % ;,‘
CHs ' | | H\O/H | |
L o@ LT SN PR T
C  iHO0 Coflll) G
Bz : C +Cl

methyl cobalamin . —Bz -

Fig. 8.112. Biomethylation of lead halidesg

| Sn' does not react directly with H,4CB,,, however, gplI &

in the presence of HCI. This suggests the intermediate fdrmati:a"t& slow), |

ion, which coordinates Co™in H,CB,, trans- to CH, and ] ::)?E SnCla' |
268 thy |

C - Co bond. Finally electrophilic attack b :
Yy the contamingt;
H,CSnCl, Fig. 8.113). tng SnCl, yigy,

SnCla + HCl+ HpO == 30" 4 gngy]

cTa CTa _ C I
SnCl Hj
+ / 4
C(130 1)) H30 \?o 1y : \C s
: T o(lll)
Bz 0
HSH o HO gnCI;
BZﬁ . +
H H BzH

? . SﬂCh

\\{ .~ SnCly "H0

Ccfzow +HyCSnCly 0 " o -
Bz . |

Fig. 8.113. Biomethylation of tin compounds.

H,C-B,, is also in ' ‘
volved in biomethylat; n of proton t of

. o methane,
carbon monooxide to acetic acid CIom Gh um, golds
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