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ABSTRACT

An improved and efficient synthetic process developed for an oxidation of primary alcohols to related aldehydes
with commercially cheaper trichloroisocyanuric acid in presence of catalyst TEMPO (2, 2, 6, 6-tetra methyl-1-
piperidinyloxy Free radical). This synthetic approach efficiently provides highly pure aldehydes without formation
of the acid impurity. In the present process overall yields are around 90-95%.
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INTRODUCTION

As synthetic chemists are concerned with incredgiagphisticated targets, it is a permanent dentandevelop
more and more selective synthetic methods ableisicrichinate efficiently various functional groupBherefore,
selective methods allowing for oxidation of primaakcohols to aldehydes without over oxidation toboaylic
acids and without competitive oxidation of secomdalcohols remain challenging. Relatively few methallow
this type of selectivity [1-8]. During the past fepgars, N-oxoammonium salts have become synthetigents of
growing importance, mainly for the oxidation of @hols to carbonyl compounds. They can be used
stoichiometrically, either in an isolated form [9}lor generated “in situ” via nitroxide dismutatifit?-14]. Several
catalytic procedures have also been developedadtiee species being regenerated by stoichiomatriounts of
various cooxidants, including m-chloroperbenzoiada¢l4-17], high-valence metal salts, [18-20] sadiu
bromite,[21] sodium or calcium hypochlorite, [22}2anhd electrooxidation. Interestingly, a proper ickoof the
nitroxide catalyst, of the cooxidant, and of thaat®n conditions is able to tune very finely tledestivity of these
oxidizing systems. For example, several chemo geéesystems of preparative value for the oxidatdmprimary
alcohols have recently been developed. In this pape describe a new oxidation method where
Trichloroisocyanuric acid is used as an oxidatieagent along with catalytic amounts of 2,2,6,6arethyl-1-
piperidinyloxy (TEMPO) Under these conditions, primary alcohols are qtaiviely oxidized to aldehydes,
without any noticeable over oxidation to carboxgiids. Moreover, the TEMPO inhibits a possibleoaigtation of
the aldehyde by molecular oxygen, making unnecgsbaruse of an inert atmosphere during the remactio

Trichloroisocyanuric acid [1,3,5-trichloro-1,3,5azine-2,4,6-(1H,3H,5H)-trione] is a relatively kka and
inexpensive reagent which has been used syntHgtfoathe oxidation of various types of compounds.
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In the preparation of aldehydes from primary aldshibe formation of acid impurity is imperative aitdeads to
low yields of aldehyde using oxidative reagentg I#odium hypo chloride. Use tfchloroisocyanuric acid in the
presence of catalyst like TEMPO provides good yedd aldehyde is obtained from primary alcoholsthadut
formation of acid impurity (Formula-111).

OH
R
0]
Formula-III
Acid Impurity
Scheme-1
tri chloro isocyanuric acid H
Tempo
R » R
/\‘ DCM /\[‘(
1-2hrs at 0-5°C
OH O
FORMULA-II FORMULA-I

Where R= aliphatic or aromatic substituents

The reaction reported in Scheme 1 was appliedfferdnt important alcohol intermediates which asediin the
synthesis of important active pharmaceutical ingnets.

MATERIALSAND METHODS

General procedure:

Take Tri chloro isocyanuric acid and DCM in to rdusottom flask with thermal socket in cooling vds8essolve
alcohol compound and TEMPO in DCM and add slowly0d&°C. Maintain for 2 hrs and check the TLC for
completion of reaction. Filter the byproduct. Wakle filtrate with aqueous sodium bi carbonate tsmtuand
concentrate the reaction mixture to give correspandidehydes (1-4).

Experiment-1:

o Trichloro isocyanuric acid o <
o RN
HO o
TEMPO
N3 DCM N3

la 1

Take neat and dry round bottom flask with thermalkket at cooling vessel. Charge DCM (20ml),
Trichloroisocyanuric acid (8.9gm—21.10mole ratiodir 30-15mints at 25-30°C. Cool to 0-5°C. Prepasenpound-
la (10gm—21.0mole ratio) and TEMPO (0.10gm—0.018amatio) Solution with DCM (80ml). Slowly add above
solution for 20-30 minutes at 0-5°C. Maintain réactmass for 1-2 hrs at 0-5°C. Monitor the compoetadby
TLC. Filter the byproduct and wash the bed with DCM (B0ihake filtrate and wash with 5% sodium bi caratmn
solution (10ml). Wash the organic layer with wafidiowed by with brine solution (10ml). Dry the @ngic layer
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with Sodium Sulphate and concentrate with vacuurgites compound-1 (9.0gm) with 91% of yield and 9686
quality as per TLC.

1H-NMR (400MHz, CDCl): & 0.898-1.0491(2H), 1.504-1.921(2H), 2.130-2.243(4R{531-2.577(1H), 2.635-
2.690(1H), 3.253-3.299(1H), 4.391-4.438(1H), 9. 216

Experiment-2:

®)
O
@)
>“.@\‘/I\OH Trichloro isocyanuric acid >“_I o H
O
Oﬁ/NH TEMPO
O NH
o DCM Y
7< %/o
2a 2

Follow experimental procedure-1 process gives camge? (9.0gm) with 91% of yield and 92% of quality per
TLC. Melting point: 126-128°C.

Experiment-3;

>< Trichloro isocyanuric acid ><
%0/“\/'\/'\/0"' TEMPO o CHO
4a 4

DCM

Take neat and dry round bottom flask with therm@atket at cooling vessel. Charge DCM (20ml), Triochl
isocyanuric acid (9.82gm—1.10mole ratio). Stir Biints at 25-30°C. Cool to 0-5°C. Prepare compodtad-
(10gm—1.0mole ratio) and TEMPO (0.10gm—0.018 maio) Solution with DCM (80ml). Slowly add above
solution for 20-30 minutes at0-5°C. Maintain reaetimass for 1-2 hrs at 0-5°C. Monitor the compoB8ady TLC.
Filter the byproduct and wash the bed with DCM (BOrfiake filtrate wash with 5% sodium bi carbonatdution
(10ml). Wash the organic layer with water followleg brine solution (10ml). Dry the organic layer kviBodium
Sulphate and concentrate with vacuum to gives camga (8.5gm) with 85% of yield and 95% of quality per
TLC.

1H-NMR (300MHz, CDCl3): § 1.40(9H, s), 1.50(6H, s), 4.28-5.30 (2H, d), 72/, t), 9.58 (1H, s).

Experiment-4:

o 0>< o Trichloro isocyanuric acid w
/\/\N)J\/k/'\/OH TEMPO Y CHO
H DCM H
3

Follow experimental procedure-3 process and giesspound-4 (8.5gm) with 85% of yield and 98% of dyahs
per TLC.

1H-NMR (300M Hz, CDCly): § 0.9-0.95(3H, t), 1.23-1.49(10H, m), 1.7-1.9(2H, @)35-2.43 (2H, d), 3.16-3.34
(2H, m), 3.9-4.38 (2H, m), 9.6(1H, s).

RESULTSAND DISCUSSION
Using of trichloroisocyanuric acid in the presence of cataljke TEMPO provides good yield of aldehyde is

obtained from primary alcohols, The following talilestrates a few examples for oxidation of prignatcohol to
aldehyde.
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Timefor
Alcohols Product completion of Yield Remarks
reaction
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0 0><0 0 0><0 . . L
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OH synthesis of Rosuvastatin
NNy /\/\H CHO Y
H
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4a

0 o><o (o} 0><0
OH . o It is key intermediate in the
%OM %OWCHO Lhr 30min 91% synthesis of Rosuvastatin
4

TEMPO: (2, 2, 6, 6-tetra methyl-1- piperidinyloxy Free radical)
DCM: Dichloromethane
TLC: Thin layer chromatography
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