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Motivation

The development of plant protection products requires the safety profile
analysis of active ingredients (Al), which includes synthesis and
(eco)toxicity determination of metabolites. C-oxygenation is a very
common phase-I metabolism reaction, catalyzed by cytochrome P450
enzymes!'?l, Thus, the synthesis of oxygenated Al metabolites is of

great importance for agrochemical producing companies, such as
ASCENZA Agrol3l,

Al hydroxylation strategy

Synthesis of hydroxylated aromatic metabolites of several active
ingredients, using a method described by Tobias Ritter and co-workers!4.
This method allows for the late-stage oxygenation of the aromatic
nositions, by generating mesylate derivatives with bis(methanesulfonyl)
peroxide as an oxidant, followed by conversion to the corresponding
ohenols.
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Synthesis of MsOOMs

MsOOMs is a sulfonyl peroxide known since 1951bl, and can be
prepared by anodic oxidation of methanesulfonic acid, by electrolysis
of an aqueous MsOH solution at constant current, in an undivided
electrochemical cell®],
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Since MsOOM s is insoluble in water, performing the electrolysis of an
aqueous MsOH solution allows the re-electrolysis of the solution, by
adding new MsQOH after filtering off the peroxide.

Stable at room temperature,
decomposes explosively at
temperatures greater than 50 °C.

Aromatic oxygenated
derivatives of Als

H MsOOMs (1.3 equiv) OMs  LDA (2.5 equiv)
- (x -
THF, -78 °C

(i) HFIP, rt, 24 h
or

(ii) [Ru(bpy)s](PFg)2
(2.5 mol%)

ACN, rt, 24 h

OMs
Me< i Me
Me

from mesitylene

o

(1.0 equiv)

O CN
Brm)l\o/\@()\@\
Br
OMs

Me Me

from deltamethrin

64%! 30%
O Me
MsOL NPT N 3
0 L AN
5 N O M MY A
OR
from bentazone from pyrimethanil
AB AB
1:0.6 11
13%' R=Ms 47%
R=H 71%
A
2 S<E¢ F
H H N Q.0 R
X N__N__N.__OMe %\/\ 7
N O’/S\\ \"/ j// I N N~N>_S\
O O N Y H HN OMs
OMs OMe
OMe F

from rimsulfuron from florasulam

no reaction'' traces'!

Conclusions

The synthesis of several mesylate derivatives of agrochemical Als was
achieved, with good to satisfactory results, using a previously described
method. The conversion of the pyrimethanil mesylate derivatives to the
corresponding hydroxylated metabolites was accomplished with good
results. Additionally, the optimization of a method for the synthesis of
the peroxide reagent was attained.
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