CHAPTER 11

EXPERIMENTAL SECTION

2.1 General procedure

Thin layer chromatography (T V ied out on aluminium sheet precoated
with siliga gel (Merck’s, Kiesel \\GQ F,
on siliga gel (Merck's, Kiw Art 773@0 mesh)). Melting points were

determined with a John = oin a d are uncorrected.

) chromatography was performed

2.2 Instrumentation
The FTIR

spectrophotometer Ni

njJ.E,ourier Transform Infrared
'«"‘
d samples were incorporated

to potassium bromide spectra were obtained in

deuterated chloroform (CD, it] _tgtg" : i MS) as an internal reference
on a Bruker model ACF 200 tographic analysis was carried
out on a Shimadzu gas chromatqg;; "; _ nent equipped with flame ionization
detector with N as_a carrier gas. It r chromatography was a
capillary column type'© nJ&W Scientific company

2.3 Chemicals

All solven n ai o Ejf e use by standard
methodology exﬂﬂrﬂaﬁnﬂﬁﬂiﬁe re:Iea:?or synthesizing metal
stearate 'ﬂs . % ert-butylcyclohexane,
methylcgﬁ:j éﬁa‘ef:fpﬁc dﬁﬁﬂa mﬁnﬁﬁaﬁd were used

q

without further purification.
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2.4 Syntheses

2.4.1 Metal stearate complexes

General procedure for the syntheses of metal stearate complexes

Stearic acid (6.26 g, 22 mmol) was dissolved in 1 M sodium hydroxide
solution at 80°C. After solution was stirred until homogeneity, selected transition
metal salt (7.3 mmol) dissolved in water (10 mL) was added dropwise. The mixture
was allowed to stir for another 3 min, \hi ,ne precipitation was collected and dried in

vacuo [19].

Cr(Ill)stearate :

Co(Il)stearate :

Ni(Il)stearate :
Mn(Il)stearate :

1720 (s), 1468(s) }g’;jg(g) L
Fe(Ill)stearate : iggegid
Cu(Il)stearate :

e ﬁﬁf EVaNENs
B ey i L ek ot e

addition of a catalytic amount of iodine. The remaining tert-butylchloride in 40 mL

of ether was added with stirring for 30 min. The mixture was then refluxed for 30 min
and cooled in ice. 2-Cyclohexen-1-one 0.430 g (5 mmol) in 10 mL of ether was added
dropwise, followed by stirring at RT for 4 hr and refluxing for 1 hr.

The solution was cooled and poured into 4 mL of ice cold 1 M HCI. The phases

were separated and the aqueous phase was extracted twice with 10 mL
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of ether. The combined ether layers were washed with saturated NaHCO; and NaCl
solutions, dried over anhydrous Na;SOj4 and the rest solvent was evaporated [20].

3-tert-butylcyclohexanone: Liquid, colorless. 'H-NMR (CDClL3) &
(ppm): 0.90 (12H, s), 1.84-1.87 (SH, m), 3.73-3.76 (4H, m); “C-NMR (CDCl3) &
(ppm): 207.1 (1C : C=0), 77.4 (1C), 77.1 (1C), 76.8 (1C), 30.6 (1C), 30.9 (3C), 27.2
(1C) and 25.6 (1C).

2.4.2.2 Syntheses of 2-. 3- and

cei il

z; -butylcyclohexanol
rohydride 0.380 g (10 mmol) was

General proced

ed sol O mmol of interested ketone in

b4

h at room temperature, then
\Q/as - three times with 10 mL
¢ ashed 3

added over a period of 5 mi (
10 mL of ethanol. The reacti

10 mL of water was

of ether. The combined turated NaCl solution and
dried over Na,SOy4. The

vacuum desicator.

orate d the residue was collected in

r, cm’): 3409, 2931, 1475,
,m), 1.45-1.49 (9H, m), 3.46

2-tert-butylcyclo
1061 and 967; 'H-NMR (
(1H, s) and 4.22 (1H, s).

1467, 1365 and 107, H-N l 5 (ppm): 0. 16/(9H, m), 1.67-1.98 (9H,
m), 3.46 (1H, s) and 498 )
4- ¢ ert-butylcycl exanol: Whlte solid, mp 60°C, ‘H'll (KBr, cm™): 3288, 2941,

fféiifiiéiffmﬁ iﬁﬂﬁ“%’?ﬁpﬂﬁﬁ LR
MNY1NY

9 2-and 3 Hexanols were prepared using the same reaction conditions as

described in the general procedure in 2.4.2.2, but the ketone was changed to
2- and 3-hexanones.

2-Hexanol: Liquid, colorless, IR (KBr, cm'l): 3405, 2955, 2863, 1634, 1116,
1055; 'H-NMR (CDCls) & (ppm): 0.92-0.96 (3H, t, J = 6.92 Hz), 1.21-1.22 (3H, d, J
= 6.18), 1.34-1.50 (6H, m), 2.2 (1H, s) and 3.80-3.85 (1H, s); >*C-NMR (CDCl;) &
(ppm): 68.2 (1C, C-0), 39.1 (1C), 28.0 (1C), 23.5 (1C), 22.7 (1C) and 14.1 (1C).
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3-Hexanol: Liquid, colorless, IR (KBr, cm"): 3396, 2955, 2871, 1639, 1465;
'H-NMR (CDCl3) & (ppm): 0.91-0.96 (6H, m), 1.32-1.55 (6H, m), 2.0 (1H, s) and
3.54-3.57 (1H, m); >C-NMR (CDCl3) & (ppm) : 73.0 (1C, C-0), 39.1 (1C), 30.1 (1C),
18.8 (1C), 14.1 (1C) and 9.9 (1C). ‘

2.4.2.4 Syntheses of cyclohexyl acetate
Cyclohexanol 5.008 g (50 mmol), 12 mL of acetic anhydride and 0.4

mL of anhydrous pyridine were refl 5 h. The cooled solution was poured
into 15 mL of 2% HCI at 0 extracted three times with 15 mL
of 2% NaOH, dried over Na vapora o [21].

1): 2932, 2854, 1728, 1445,
,'1.39-.144 (4H, m), 2.06
= 168.2 (1C : €=0), 734

Cyclohexyl acetaw lorr ss, I

1363, 1238; '"H-NMR
(3H, s) and 3.68-3.62

as a solvent when the total volugm:‘pf c. reacl 'ron was smaller than 4 mL or a

ot e g e
substrate was solid. Thh mixture was stirred aﬂm . After the reaction was
/ with diethyl ether. The

combined extracts w& v HZSQJJ and saturated solution

of NaHCO;, respectively.«The organic layemwas dried over anhydrous Na,SOj4 and

sy by o8] ShBhed A gm@wegd@a & o coct saomt

of appropriate intérnal standard.

26 Chempube ook ANANaY

2.6.1 Effect of metal stearate complexes
The oxidation of cyclohexane was conducted as described in general
procedure by employing six metal stearate complexes: Cr(III), Co(II), Ni(II), Mn(II),
Fe(III) and Cu(Il) stearates.
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2.6.2 Effect of bi- and tri- catalysts
Effect of the ratio of bicatalysts

The cyclohexane oxidation reaction was conducted as described in general
procedure using Cr(III) and Co(II) stearates with a ratio of 1:1, 2:1, 3:1 and 4:1.
Effect of type of bicatalysts

The oxidation reaction was carried out as described in general procedure but

using bicatalysts of other metal stearates such as Co(II), Cu(Il), Ni(I), Mn(I) and
Fe(III) stearates together with Cr(III{KT'
W

7 as a main catalyst in 3:1 ratio.
Effect of tricatalysts \“‘;\ 7}// ,
The oxidation reacﬁvh"carr‘iid aﬁé!ted in general procedure using

Cr(IIT) stearate and two

etal a tricatalysts. The ratio of

'\:s&ﬂx&:‘MZasz:lzl.

using Cr(Ill) stearate, Co(II)

© 1) as catalysts was carried

Cr(III) stearate and two

d 8 hr), an aliquot from the
by GC.

2707\ 3 S,
2.8 The effect of the ‘amount of Co(ll) stearate on the o?d
The oxidation }' action  was — con | as afo pentioned in general

ent aﬁount of Co(I) stearate was

ation of cyclohexane

varied (0.1, 0.2, 0.3 and 0.3 mmol).
o

10 meosanf WELANENI WEND,

The oxidation reaction was carriéd out as desézibed in the gefieral procedure by

wing Rl ekt T4 b dua sk o of Gl g

cyclohexyl acetate, cyclohexanol and cyclohexanone were examined.

2.10 Effect of additives
The oxidation of cyclohexane was carried out as described in the general
procedure. Carbon tetrachloride and bromotrichloromethane were separately added to

the oxidation reaction to observe the effect of additive.
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2.11 Regioselectivity study
Cr(Ill) stearate was employed as catalyst in rert-butylcyclohexane, n-hexane,
adamantane and methylcyclohexane oxidation using reaction conditions described in

the general procedure.

2.12 The effect of the amount of TBHP on Cr(III)stearate oxidation of

n-hexane

The oxidation reaction was carri t as presented in the general procedure by
using Cr(III) stearate as catalyst f TBHP was varied (3, 9 and 18
mmol). )

T—
2.13 The study on ad(

stearate complex

The oxidation

procedure using bicata

of 3:1.

2.14 The oxidation of cyclo exﬁtyeéa’talyz" d by Cr II) stearate in the large scale
The oxidation of cyclohe;{anf _;m ‘v_e" scale (500 mmol) was carried out as

2.15 The Kinetic studyg'- cyc ohexa ation catalﬁ}ed by Cr(III) stearate in
the presence of triphenylphosphine ¢ »

Followirf {hd defickal pratedare Hitha ot afidn rkdction at different reaction

time proceeded o('1 3, 5 and 8 br) 1 mL of reaction mlly,ue was added

e ARG VIR p s

following the general procedure and analyzed by GC.
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