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ABSTRACT

The condensed reaction of aromatic ketone, 5-Chlbhydroxy-4-methyl acetophenone with aniline atsl i
derivatives. Herein the synthesis of ketimines fE@hloro-2-hydroxy-4-methyl-acetophenone with iAeil 3,4-
Dimethyl-aniline, 2,4,5-Trichloro-aniline, 4-Methgknitro-aniline, 4-Methoxy-2-nitro-aniline, 2,3-Elloro-aniline
and4-Chloro-2-nitro-aniline is reported. These wereafyzed by employing the techniques such as cotysical
constant, TLC and spectral techniques(UV-Vis antR.T
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2,4,5-Trichloro-aniline, 4-Methyl-2-nitro-anilinel-Methoxy-2-nitro-aniline, 2,3-Dichloro-aniline anttChloro-2-
nitro-aniline, TLC, UV-Vis and FTIR spectra.

INTRODUCTION

A compound formed by the reaction between an arigraatine and an aldehyde or ketone is known asffSuse
or Ketimines. Schiff bases were first discoveredHmgo Schiff[1] and hence they are referred asfSbhaises. In
general the Ketimines are prepared as follows.

Survey of literature indicates that several reviews the studies of Ketimines or schiff bases haeenb
published[2].The kinetics of formation of Schiffdes in aqueous solution have been extensivelyest[834]. It has
been formed that the reaction is of second ordhis Teaction proceeds by a two-step mechanism vingla

carbinolamine intermediate.

(0] OH
)k | Ar
Ar R+t R—NH, —™> A—C—R — >:N_R' + Hy0O
| R Schiff b
A ketone An amine HN—R' chiit base

Some schiff bases have been noted to exhibit photaoism and thermochromism and most of these are
electrochemistry[5a-5b], fluorescence[6] and lursoence[7], properties of some schiff bases have h&en
studied. Schiff bases have been investigated bR F849] spectra. Many types of reaction like hygsi$, reduction
oxidations, addition, substitution and metal compiermation[10] have been studied with ketiminkeoking to

this present study is planned to study of the sgith of ketimines using 5-Chloro-4-methyl-2-hydroxy
acetophenone with varied substituted anilines.
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MATERIALSAND METHODS

The raw materials ketone, 5-Chloro-2-hydroxy-4-mettetophenone and the aniline with Aniline, 3 4rBthyl-
aniline, 2,4,5-Trichloro-aniline, 4-Methyl-2-nitraniline, 4-Methoxy-2-nitro-aniline, 2,3-Dichloro-dine and 4-
Chloro-2-nitro-aniline were of synthesis grades(%agAldrich) used for synthesis of ketimines. Thdvants
absolute alcohol, toluene and methanol used fathegis and in analysis, TLC and UV-Vis spectra pagpwere of
the synthesis and spectroscopic grade. The reaotiere monitored by employing the techniques sschilaC on
aluminium plates coated with silica gel 66F (Merck) and UV-Vis monitored on Shimadzu-1800
spectrophotometer. The FTIR spectra were recordeda ocShimadzu FTIR 8400 spectrophotometer (Model-
IRAffinity-1) using sample mixed in powder form WitKBr powder, the frequency values; ' are in the range of
4000-350 crit.

The condensation reaction of aromatic ketone, ®#©h2-hydroxy-4-methyl acetophenone with Anilinedaits
varied derivatives separately each of 0.01 molahsolute alcohol or toluene on reflux for about &¢6, gave
formation of ketimines. The reaction completionn®nitored by employing the techniques such as TIiC o
aluminium plates coated with silica gel 69HMerck) visualized by UV cabinet or iodine vapoiihe obtained
products were purified by column chromatography66120 Silica Gel and employing Toluene and Chiomnof as
eluent. The physical constants of purified prodwetse determined using digital m. p. apparatus auifronics,
model, EQ-730 and the colour by visual observati@mthod. The UV-Vis spectra were recorded on Shimdd@00
spectrophotometer in alcohol. Stock solutions preghéan absolute ethanol and were of 0.01 M conedinti. These
solutions were used for the UV-Vis spectral deteations. The structural assignment of the produets based
respectively on the elemental (CHN) analysis.

RESULTSAND DISCUSSION

In the present study, Schiff bases of 5-Chloro-8rbyy-4-methyl-acetophenone with Aniline, 3,4-Dimgt

aniline, 2,4,5-Trichloro-aniline, 4-Methyl-2-nitraniline, 4-Methoxy-2-nitro-aniline, 2,3-Dichloro-dine and 4-

Chloro-2-nitro-aniline are synthesized. All the quounds were obtained in high purity. The resultpofity

indicator of the compounds was ascertained by ntefibint determinations (open capillary method) pd LC on
Silica gel-G on the glass plate. The structuralgassent of the products was based on UV-Vis and=~3pectral
data and elemental (CHN) analyses. The spectral atetin close agreement with the structures ofyimhesized
compounds. All compounds gave satisfactory elenharialysis ie. The values are in close agreemetit thie

values calculated for expected molecular formulsgigmed to these compounds and are in 5 % int&tatihe
analytical results and the % vyields for synthesietiimines are given iable-1.

Table1: Analytical Resultsand % Yieldsfor Synthesized Ketimines, M-I to M-VII derived from 5-Chloro-2-hydroxy-4-methyl-

acetophenone

Sr. No. | Product Code Aniline Mol. Wt. of Aniline | Mol Wt of Product, | Wt of Product, gm | % Yield*
1 M-I Aniline, 93 259.5 8.8 97.56
2 M-I 3,4-Dimethyl Aniline, 121 2875 5.21 52.10
3 M-I11 2,4,5-Trichloro-aniline 196.5 363 3.10 24.54
4 M-IV 4-Methyl-2-nitro-aniline, 149 318.5 11 99.70
5 M-V 4-Methoxy-2-nitro-aniline, 168 334.5 10.74 92.24
6 M-VI 2,3-Dichloro-aniline 162 328.5 1.91 16.71
7 M-VII 4-Chloro-2-nitro-aniline 172.5 339 10.11 85.75]

*isolated yield

The data showing result of synthesis study and #@ealytical details such as colour and physicaistants and
TLC for Schiff basedM -1 to M-VII, are depicted in th€able-2. Thin layer chromatography indicated single spot
TLC for the preparation of the final compountis;l to M-VII, compared with the starting raw material. Thus, th
synthesized compounds indicate the homogenicity.

Table2: Analytical Resultsfor Synthesized Ketimines, M-l to M-VII, derived from 5-Chlor o-2-hydr oxy-4-methyl-acetophenone

Sr.No. | Code No. Amine used Colour of Product | Physical constant, °C. Resultsof TLC |
01 M-I Aniline Moss Green 82-90 Single Spot product
02 M-I1 3,4-Dimethyl-aniline Process Yellow 144 Single Spaiduct
03 M-111 2,4,5-Trichloro-aniline Brown 68-70 Single Spot guot
04 M-1V 4-Methyl-2-nitro-aniline Orange Red 64-79 SingleoBproduct
05 M-V 4-Methoxy-2-nitro-aniline| Saddle Brown 58-64 Sin§lpot product
06 M-VI 2,3-Dichloro-aniline Light Khaki 66-69 Single Spmduct
07 M-VII 4-Chloro-2-nitro-aniline Dark Orange 74-76 SingfeoSproduct
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The elemental analysis data for the synthesizehkets,M-I to M-VII are indicated ifT able-3.

TABLE-3: Data for Elemental Analysis of the Synthesized Ketimines, M-I to M-VII, derived from 5-Chlor o-2-hydr oxy-4-methyl-

acetophenone
Elemental Analysisof Schiff base
Sr.No. | Code No. Amine Used % C % H % N
abs. cal. | obs. | cal. | obs. | cal.
01 M-I Aniline 69.25| 69.36) 527 539 521 539
02 M-I1 3,4-Dimethyl-aniline 70.21] 70.9% 6.12 6.30 4.2 748
03 M-I11 2,4,5-Trichloro-aniline 48.51 49.6p 276 3.05 38B.86
04 M-IV 4-Methyl-2-nitro-aniline 59.90 60.29 450 4.94 8.58.79
05 M-V 4-Methoxy-2-nitro-aniline| 57.1Q 5741 4855 452 8&8p28.37
06 M-VI 2,3-Dichloro-aniline 54.40 54.82 356 3.68 4.18 642
07 M-VII 4-Chloro-2-nitro-aniline 5290 53.12 351 357 8[1B.26

Spectral Characterization: The representative UV-Vis spectra of the syntlegbidchiff basedM-| is depicted
below inFig. A. The related data of UV-Vis characteristic frequefin nm) indicating the extent of conjugation of
the groups in the molecule are indicated inThble-4. Similar observations were made for our earliporg5b, 9].

Fig. A: The Representative UV-Vis spectra of the synthesized Schiff bases M-I
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Fig. B: The Representative FTIR spectra of the synthesized Schiff bases M-I
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TABLE-4: Analytical Datafor Colour and UV-Vis Spectral of the Synthesized Schiff Bases, M-I to M-VII

The representative FTIR spectra of the synthesaadiff based -1 is depicted below in Fig3. The related data of

Sr. No. | Code No. Colour UV-Vis (Amax)
0l M-I Moss Green 335.0, 290.8, 253.1, 230.
02 M-I1 Process Yellow 335.2,291.2,232.1
03 M-111 Brown 334.3, 254.5, 231.1
04 M-IV Orange Red 441.6, 336.4, 251.6, 2217.
05 M-V Saddle Brown 417.8, 252.8, 279.8,
06 M-VI Light Khaki 334.9, 257.5, 229.5
07 M-VII Dark Orange 414.2,339.8, 232%2228.4

¥= shoulder peak

FTIR characteristic frequency (in cinof the groups indicated in tAable-5.

TABLE-5: FTIR Spectral Data of the Synthesized Schiff Bases, M-I to M-VI11

- T

S No. | CodeNo. Voean- V-oH VIATC(:—In . Vcal V-No2 .
01 M-I | 1639 | 2057-2658 o 0 1076 |-
02 M-l | 1610 | 2933-2966 3013‘(‘}\?_'01_5}332@.) 1085 -
03 | Ml | 61| 350 2927-23223(-:&2:1 sret] 1006 | | -
04 | mAv | 1641 | 3450 | o SRS | 1089 | 1333 147
05 M-V | 1643 | 3362 | he1 ator (anomswer] 1089 | 1371 1516
06 | M-VI | 1642 | 3006-3052 2966_311516‘14&?_2&;4 wer| 1076 -
07 | M-Vl | 1624 | 3386-3479 29251_52%27'11%25_'&_6321 ot) 1015-1062| 1342 148

From all above characterization one arrives onféflewing structures of the ketimines synthesizadhe present

¥= shoulder peak

* "9frequency due to —N@roup.

work, as given ifTable 6. Similar observations were made for our earlieorgpb, 9].
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Table. 6: Structures of Synthesized Ketimines, M-l to M-VII derived from 5-Chloro-2-hydroxy -4-methyl-acetophenone

Column Elution

|.D. of Aniline used, Name of Schiff Base
Comp. Structure (Mol. Formula) Solvent, crystal
colour
OH
/N4< )
M-I HsC c\/ 5-Chloro-2-hydroxy-4-methyl-acetohenoneanil & ONCI) Toluene, Moss Green
CHs
Cl
Cl
/CH3
M-II HiC C\\ 5-Chloro-2-hydroxy-4-methyl acetophenone-3,4-dinglethil. | Toluene, Proces
N CHy (CqugONCI) Yellow
OH
CHs
CI
/CH3 cl
M-Il HaC Q\ 5-Chloro-2-hydroxy-4-methylacetophenone-2,4,5-tdobanil. Toluene + Chloroform
N Cl (C15H110NC|4) (8515), Brown
OH
= Cl
/CH3
HaC < 5-Chloro-2-hydroxy-4-methylacetophenone-4-methyii2eanil.
- \
M-IV Nﬁ% (CorrONSC) Toluene, Orange Red
OH
; O,N
Cl
/(:H3
M-V HiC A\ 5-Chloro-2-hydroxy-4-methylacetophenone-4-methoxyiteoanil. Toluene, Saddls
N‘Q*OH (ClﬁH15O4N2CI) Brown
OH
| O,N
Cl
/CH3
E HaC < 5-Chloro-2-hydroxy-4-methyl acetophenone-2,3-diobdmil. . .
M-VI \\N (C1eHRONCE) Toluene, Light Khaki
OH
= Cl Cl
/CM3
HC <« 5-Chloro-2-hydroxy-4-methyl  acetophenone-4-chlonaifoanil.
- \
M-VII \ o | (CasH1I0N:Cly) Toluene, Dark Orange
OH
O,N
CONCLUSION

Present work showed condensed reaction of a ramadic ketone, 5-Chloro-2-hydroxy-4-methyl acetapiree
with aniline and its derivatives such as 3,4-Dimgk#niline, 2,4,5-Trichloro-aniline, 4-Methyl-2-mi-aniline, 4-
Methoxy-2-nitro-aniline, 2,3-Dichloro-aniline and-Chloro-2-nitro-aniline gave formation of ketimgeThe
synthesized Schiff base compounds further can lgeised for the antifungal activity. These Schiffémmay serve
as good intermediates for the Thiazolidin-4-onetlsgsis and both products may also serves as bgilack for
the further synthesis targets.
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