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Abstract: Anhydrous ferric sulfate has been found to be dicieft catalyst for
the synthesis of imines. The reaction proceedsgh yields at ambient temperature
and in short time. The reaction has been studieith &i variety of carbonyl
compounds and amines.
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INTRODUCTION

The nitrogen atom is present in many natural prtsjumologically important molecules, pharmaceusica
and dyes The condensation of amines with carbonyl compouisda venerable and useful organic
transformatiofas the resultant imines are usedrgtifacetedcomponents in nucleophillic addition with
organometallic reageritsn cylcoaddition reactiofisaind have potential for therapeutic applicatiorhsas
lipoxygenase inhibitors, anti inflammatory ageh#sid anticancer agefits

Several methods for the synthesis of imines areriesl in the literature; they can be obtained from
aldehyde§ gem-dibromomethylaryl derivateiviedormamide$ and by palladium catalyzed aminatidn
However, these methodologies often require comptegedures, long reaction times and large quasititie
of aromatic solvents. Various synthetic routestfa@ synthesis of imines are depictedsiheme-1% As
nucleophilic attack by the amine at the carbonybea in the first step is reversible, the feadipilbf
imine formation largely depends on the rate of remh@f water in the final step (route A). The ciaas
synthesis of imines, originally reported by ScHiffivolves condensation of a carbonyl compound with
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amine under azeotropic distillation to separatditierated watet?; its subsequent removal was facilitated
by the use of molecular sievésRecently an in situ dehydration strategy has teetapted by the use of
dehydration solvents such as tetramethyl orthaséit and trimethyl orthofomat2 In an alternative
approach (route B), the condensation reaction leas lzarried out in the presence of ZATITICI,",
MgSO—PPTS™ alumind®, K-10 under microwave irradiatih®, Ti (OR),'® which act as Lewis acids to
catalyze nucleophilic attack on the carbonyl groyghe amine as well as serve as dehydrating agents
facilitate the removal of water in the final st€phakraborti et.al. reported the synthesis of imines using
magnesium perchlorate as the catalyst with reatitioes ranging from 15 to 480 mif.

Route A
Ry OH R, Rt Ro
=0+ HN-R3 R1+NH —> =N
R R, R
Route B:
H R
Ry Ry H,N-R 3
=0 | AL 5SS R——NH
2 2 } R>
lLAO
H,0 Ho LA

Scheme 1: Routesfor synthesis of imines

The methodologies reported to have disadvantagdserins of high reaction temperatures, prolonged
reaction periods, and excess of expensive dehydratiagents/catalysts, moisture sensitive catalgsts
special apparatus. Moreover, the efficiency of ghecedures reported is limited to the reactionighly
electrophilic carbonyl compounds and strongly nogtelic amines.

Ferric sulfate is inexpensive, non-toxic to theisvment and easily available. Ferric sulfate isduas
efficiently Lewis acid in Knoevenagel condensatipthe Ferrier reaction of per-O-acetylated/beneglat
glitches with alcohols to give 2,3-unsaturaczglycosides in a few minutes under microwave iratidit
an efficient heterogeneous catalyst for the tetladyyranylation of alcohols and phenols at amba@nt
near ambient temperatdte Here we report an efficient, practical environtaéig benign and high
yielding method for the synthesis of imines usiegri€ sulfate as catalyst.

EXPERIMENTAL

All purchased chemicals were of analytical gradd aeed without further purification. Thél NMR
spectra were obtained on a Bruker DRX-300 Avanastrument using CDGlas solvent and TMS as
internal standard at 300MHz. All products are knasampounds; their physical and spectroscopic data
were compared with those reported in the literatune found to be identical.

Typical Procedure for imine formation: A mixture of Substituted benzaldehyde (Immole)lrole 3-
Formaldehyde (Immole), Substituted aniline (1 mmaled ferric sulfate (0.5mmol) was heated in neat
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condition at 58C for 2-3 hrs. Progress of the reaction was moeitdsy TLC. After completion of the
reaction, ice cold water was added into the reaatixture, solid is precipitated out, filtered ondkner
funnel washed with water and ice cold ethanol.

RESULTSAND DISCUSSION

We thought that the condensation between a carlmamgpound and an amine leading to the formation of
an imine should be a facile reaction due to thedgelectrophilic and nucleophillic properties of the
carbonyl and amine groups, respectively, and mdyremquire any catalytic assistance in the absefice o
electronic factors. But when the electrophilicifytioe carbonyl and nucleophilicty amino groups niige
decreases require catalyst for the condensati@artionyl and an amino group. Ferric sulfate is wsed
efficiently Lewis acid in many organic transfornuaits. Ferric sulfate co-ordinate with carbonyl oxyge
and increase the electrophilicity of the carborgdup and facilitate the nucleophilic attack of aenion
carbonyl and serve as dehydrating agents to fa&lihe removal of water in the final step.

To establish the scope and limitations of Ferritfasel as a catalyst for imine formation, structlyral
diverse carbonyl compounds were treated with differamines such as aniline, 4-chloroaniline, 4-
nitroaniline under the catalytic influence of Ferulphate and the results are summarized in tablel
Excellent results are obtained in most cases.

Rl
NH, //|
S CHO N Fey(SO4)s NN
L F [ Neat, heat | G
R Rl R
1 2 3
Scheme 2: Synthesis of imines catalyzed by Ferric sulfate
under solvent free condition
Table-1: Ferric sulfatecatalyzed synthesis of imines
Sr. | AldehydeR AmineR? Product Yield®
No. (%)
1. CHO NH, /@
. 90
O O o
2. CHO NH, cl
X
@f\g ] NU %
N
N HN
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3. CHO NH,
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® Vel @OMe
N N
H HN
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14 CHO NH, _@_\
HO \
e |
OH NO,
15 x._CHO NH, NO,
S I &
©/\/\N
NO,
16 x._CHO AN =
@N | s | 87
N~ "NH, ©/\/\N N
b: isolated yield
CONCLUSION

In summary, the present procedure for use of faultate as an efficient catalyst for synthesigmihes
offers advantage in terms of inexpensive andyeasailable catalyst, condensation of deactivateihes
and carbonyl compounds to afford imines in highdgecompared to reported methods, reaction comditio
and work up procedure are mild and easy to harmleazoid the use of organic solvefhe present eco-
friendly procedure represents an alternative tettisting methods for synthesis of imines.
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