CHAPTER II

EXPERIMENTAL

2.1 General procedure:

This section provi eneral and/or specific reaction

conditions and spectral epresentative 'H NMR and *C-

NMR spectrum. The al thin-layer chromatography
’s, Kieselgel 60 PF254).

L followed by dipping the plate

on aluminium sheet
Visualization was effec
into the appropriate stain. g Teﬂon-coated magnetic stir bars

in condenser fitted rou vents was normally accomplished

= \
using a Buchi rotary eva 1o 1 '; vac
Chromatography: G ly 1s was carried out on Shimadzu Gas
Chromatography 9A instrume ne ionization with N, as a carrier gas.

The columns used fordanalyze were HPS 20M. Co umn¢ romatography was performed

on siliga gel (Merck
I! L
'"H-and C-N} I spectra were recorded at 400 MHz on a Varian spectrometer.
Chemical shifts are reporfedsin ﬁ m from tetfafethylsilane with the solvent resonance of

CDCl; (7.24 p )uEJ’J HNINBINT

Infrared ql!pectra were recogded on a S imadzu FourleUransform infrared

SPectmiwﬂt] aﬁﬂ diomaﬁ %q{g [Wﬁ Qﬁﬁ are reported in

reciprocal centimeters (cm")

Melting points were measured on a Fisher-Johns melting point apparatus and are
uncorrected.

Elemental analysis was carried out on CHNS/O ANALYSER (Perkin Elmer
PE2400 Series II) at Scientific and Technological Research Equipment Center
Chulalongkorn University. Gaseous products freed by pyrolysis in high-purity oxygen
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and were chromotographically separated by frontal analysis with quantitatively detected
by thermal conductivity detector.

X-ray diffractometer (XRD): The XRD pattern of chromium(Ill)stearate was
taken by Rigaku, DMAX 2002 Ultima Plus X-ray powder diffractometer equipped with a
monochromator and Cu-target x-ray tube (40 kv, 30 mA) and angle of 20 range 1.2 — 40
degree at Chemistry department, Faculty of Science, Chulalongkorn University.

Chemicals: All solvents i

esearch were purified according to the
procedures described in the s except for reagents and solvents that
were reagent grade. The f chromium (III) stearate and for

synthesizing some sub

cyclohexene, cyclohex . \ zyl alcohol, cinnamyl alcohol,

menthol, cholestanol et ] e \\\b\

=

mmercial available substrates, e.g.

ical company and were used

without furthur purificati

2.2 Syntheses
2.2.1 Preparatio
Stearic acid (6.26 g: ol was ed’in the solution of sodium hydroxide

(0.88 g NaOH in 20 mL carb -_n__ i ,-'F at 80 °C to give a 2 M solution. The

solution was stirred til cle , chromium. frichloride hexahydrate (7.3

mmol) dissolved in 7 , i ¥ g a light purple precipitate.

The reaction mixtureB/as allowed to the san tempreaction until complex

occurred, then the precipitate was collected@nd dried in vacuo (75%), m.p. 100-103°C.

IR (KBr, cm"ﬂ;f%zﬂ)fg)%@lm §WH‘Q ﬂ .j
TAIR RN s Y

rounde placed styrene oxide 20 mmol (2.403 g) in a
mixture of 10 mL of deionized water and 10 mL of diethyl ether. A mixture was stirred at
room temperature for 48 hours. When the reaction was completed, the mixture was
extracted with diethyl ether and dried over Na,SO, and evaporated in vacuo. To the
residue was crystallized by adding hexane. The solid was collected upon filtration,

washed with cooled hexane and air-dried. Recrystallization from hexane to obtain white
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crystal (80%), m.p. 66-68 °C, R¢0.26 (1 : 1 EtOAc : Hexane); 'H-NMR (CDCls) & (ppm):
7.35 (5H, s, Ar-H), 4.81 (2H, d), 3.75 (1H, dd), 3.221 (1H, d,-OH).

2.3 The general procedure for the oxidation of natural products.

Chromium(III) stearate (0.20 mmol) was added to substrate (S mmol) in rounded
bottom flask fitted with condenser. The mixture was dissolved in isooctane (5 mL) then,
tert-butyl hydroperoxide; TBHP (18 _ ) as oxidant was added to give a purple

70°C with stirring for 24 h. A color

suspension. The reaction mixturess
change was observed within f every reaction. Upon completion

or as indicated, the resid lixture was passed through short

pad of cerite for GC ana over anhydrous MgSOj,. The

residue was purified by co gel eluting with ethyl acetate
and/or hexane to give Id was determined by GC.
Some products could 46 gondatographed, © icasigel. In general, however,
concentrating samples led 381 pwered yield due to volatility of the

product.

; z R¢ 0.30 (2:4, EtOAc : Hexane);

'H-NMR (CDCls, & "b )): I, da, /=9'5' (1M, d, J=15.7 Hz), 6.00 (1H,
s),2.7(1H,d,J=9.5 1",———»—————~ d, 7 =16.¢ (9H, ), 2.14 (1H, dd, J= 16.8
Hz), 1.92 (3H, s), 1.09 ( (CDCls, 8 (ppm)): 198.3 (1C, CO),
197.6 (1C, CO), 159.2 9;‘) 143.6 (1C), 133.7 (lC) 126.8 (1C), 55.4 (1C), 47.3 (10),

e R TEATING NS
o A I TR o

t,J=6.86 Hz), 2.35(3H,s), 1.89 (2H,t,J=6.99 Hz), 1.79 (3H, s), 1.24 (3H, s), 1.18
(3H, s); *C-NMR (CDCl, & (ppm)): 198.7 (1C, CO), 197.6 (1C, CO), 157.9 (1C), 140.4
(1C), 133.5(1C), 131.3 (1C), 37.2(1C), 35.5 (1C), 34.1 (1C), 29.7 (1C), 27.9 (1C), 27.2
(1C), 13.4 (1C).

2.3.1 3-0x0-arionone: yelloy
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2.3.3 Acetophenone: light yellow liquid (98%), Rs 0.53 (1 : 4, EtOAc : Hexane);
'H-NMR (CDCls, & (ppm)): 7.99 (2H, d, J = 7.06 Hz), 7.58 (1H, t, J = 7.37 Hz), 7.49
(2H, t, J = 7.74 Hz), 2.64 (3H, s); >C-NMR (CDCls, § (ppm)): 198.2 (1C, CO), 137.1
(1C), 133.1 (1C), 128.5 (2C), 128.5 (2C), 26.6 (1C).

2.3.4 Menthone: colorless liquid (78%), Ry 0.66 (100% CH,Cl); 'H-NMR
(CDCl, & (ppm)): 2.37(1H, m), 1.87-2,15 (6H, m), 1.40-1.77 (1H, m), 1.39 (2H, m),

'Il

2.3.6 p-Cymene . 5§ 1 ' *‘ ) (1 : 1, EtOAc : Hexane); lH-
: 3107 (1H, m), 2.52 3H, s), 1.45
(6H, d, J=7.10 Hz); ‘3c-N R (GpE 0 265146 (6Aromatic-C), 3.39 (1-CH;),

2.4 Study on the optintime jitions-for-the-oxidation-eatalyzed by chromium
P e y

(II)stearate z m

»
The ox.ﬂouﬁ 53 Ji{l ﬁ%&% Wﬁrﬁ‘dﬂ %neral procedure using

2.4.1 Effects of chrpm.um complexe
Cr(Il)palmitate [29], Cr(Ill)stearate, Cr(III)behenate [29], Cr(IIl)acetylacetonate [29],

c,an)saqnﬁ[’fﬁ Qaﬂ Wﬂmﬁﬂﬂ AR E]

2. 4 2 Effects of the amount of catalyst
The oxidation reaction was carried out as described in general procedure
employed chromium(Ill) stearate as catalyst, but the different of amount of

chromium(III)stearate was varied (0.01, 0.05, 0.10, 0.20, 0.25, 0.50 mmol).
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2.4.3 Effects of the amount of oxidant

The oxidation reaction was carried out as described in general procedure
employed chromium(IIl)stearate as catalyst, but the different amounts of TBHB were
varied (9, 12, 18 ,20, 27 and/or 36 mmol).

2.4.4 Effects of temperature
The oxidation reaction was conducted as described in general procedure

employed chromium (III) steara t various reaction temperatures were

varied (room temperature (30 € 1 xing temperature (99 °C)).

—
—

2.4.5 Effects of ty( oxidation of cyclohexene

ted as described in general

procedure using Cr(I1I - " opt f mol of cyclohexene being

2.4.6 Effects of the tof Substr xidation of cyclohexene

The oxidation reactio conductédtas deseribed in general procedure using

SfEbns,
Cr(IlI)Salen as catalyst but the dwiferen

of5 int of substrate was varied (50 and10
TR

mmol). )
2.4.7 Effects of solveits
v v,

The oxidation fea

=

ibed in general procedure

:ﬂvents were varied (CH>Cl,,

CH;CN, lsooctaﬁ ‘uﬂ"] qn ﬂij El/]ﬂ‘j

2.5 General procedu re for the kineti€ studies of oxidation reactiofising gas

°""'%W‘71“aﬂﬂ‘§fu dR1INEIaE

The general oxidation procedure of substrate using chromium (IIl)stearate as

employed Cr(III)stearate as catalyst but the dlfferent

catalyst was carried out. At different reaction time (1 to 12 h) an aliquot from the reaction

mixture was taken, worked up and analyzed by GC.
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2.6 Comparative study on the selective oxidation of primary alcohols in the presence
of secondary ones

The selective oxidation reaction of 1-phenylethanol in the presence of 1-hexanol

and benzyl alcohol, and 1-phenylethane-1,2-diol were conducted as described in general

procedure using Cr(IlI)stearate as catalyst but the different amounts of oxidant (3 mmol

and/or 9 mmol) was varied.

solid (52%), m.p. 78-81°C; R¢ 0.50
5 (1H, d, J=7.25 Hz), 7.66 (2H, t,
1H, brs); >C-NMR (CDCls, &
, x,,‘u:\g‘i -3), 127.7 (2C), 65.4 (1C).

J=17.48 Hz), 7.53 (2H, t,

(ppm)): 198.4 (1C, CO), )

I\I\\'-
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