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SUMMARY

2, S—M—ten-butyl—p—cresol-ucs was synthesized by reac~

ting g—cresol—z 4

Cq with igobutylene using concentrated sul-
furie acid as catalyst.

Purification of the labelled butylated p-cresol imvolved
very careful recrystallization of this product from absolute
aleohol.

Proof of radiochemical purity wae determined using thin
layer chromatography and autoradiography. Internal liquid
seintillation counting techniques were used to determing the
specific activity of the compound.

INTRODUCTION

2,6-Di-tert-butyl-p-cresol (BHT) is & well known antioxidant used for many pur-
poses in industry. It is used in the rubber industry to retard the cracking of
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rubber, in paints to retard paint oxidation and peeling, in many plestics in the
petroleum industry in a variety of its processes, and in the food industry. Prob-
ably of the greatest concern, certainly from a health standpoint, is its use in
the food industry. Recently, BHT has been shown to be a very active antioxidant
in living blological systems'l).

The advent of radiotracer techniques in scientific studies enables one to ex-
plore in biological systems many parameters hitherto unattainable for lack of sen-
sitivity of techniques. Therefore, BHT labelled with radiocactive 1“06 would be
extremely useful for investigating in living aystems the activity of the compound.
While BHT has been uned(a) with a carbon of the isobutyl groups labelled (lhc) no
published synthesis for it has been reported. An exhaustive review of the liter-
ature geems to reveal no published procedure for the synthesis of Bﬂ'l‘-lhcs either.
Thus, this paper is for the purpose of describing the synthesis of the latter

compound.

Several procedures have been reported for the synthesis of unlabelled BHT.
Paltin and Vitcau ) synthesized BHT in 78.0% yield by bubbling iscbutylene
through p-cresol in the presence of suifuric acid. lhi(h) claimed a synthesis
for BHT using p-cresol, isobutylene and alkylaluminum halide as catalyst to yleld
70.2% of product. Venska et al.>) reported that BHT can be produced in 78.0%
yield from p-cresol and iscbutylene using concentrated sulfuric acid and ferrous
or ferric sulfate as catalyst. Isagulyants et E_(S) prepared BHT from p-cresol
and iscbutylene in the presence of cation-exchange resing KV-1 or KV-2 as cata-
lysts in 42.946.3% yield. Kalav(!) reported s preparation to yleld 93.5% of BET
using p-cresol, isobutylene and concentrated sulfuric acid as catalyst.

The procedure of Ka.lmr(T) was used for the radiosynthesis of BHT reported
herein. Several parameters were investigated using unlabelled p-cresol to learn
the optimum conditions to give the best yield in a microsynthesis. It was found

by thin layer chromatography that at the end of 6 hours the reaction was 85-90%
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6
complete, at 9 hours 90-95% and at 12 hours 95-99%. Yields for reaction tempera-
tures of 60°, T0°, 75° and 90° C were determined. Using labelled p-cresol there
was obtained, at the end of 12 hours at a temperature of 75-T7° C, 91.9% of pure,
recrystallized product which showed 99¢% radiochemical purity. Two solvent sys-
tems, (a) benzene and (b) toluene-acetone (20:1), were used for its thin layer
chromatographic analysis. Benzene gave an Rf value of 0.73 and toluene-scetone
gave 0.89. During the preparation there was no loss of radioactive material from
the mixture as found from an examination of the trapped gases collected with a
methylene chloride-dry ice bath. The flow of gaseous iscbutylene through the
reaction mixture should be sufficiently rapid to bring about gentle agitation and

should be introduced at the bottom of the mixture.
EXPERIMENTAL

2,&Di-tert-butyl-g-cresol-lhcﬁ(7) .=Into a 10 ml 2-necked, pear-shaped flask

there was placed 0.9530 g (8.8 millimoles) of dried crystalline p-cresol, 62 mg
(0.57 millimole) of g-cresol-l“cs* and 0.018 g of concentrated sulfuric acid as
catalyst. The labelled p-cresol was 80 placed by transferring it from the ship-
ping container into the reaction flask by using 10 ml of anhydrous ether; the e-
ther was removed by evaporation while passing a stream of dry nitrogen across the
mouth of the flask. The flask and its content was placed in an oil bath heated
to maintain 76° C *1° (inside temperature). The flask was equipped with a capil-
lery delivery tube drawn to a fine point and curved at the tip to the curvature of
the pear-shaped flask. The flask was fitted with a reflux condenser connected at
the top to a trap in a methylene chloride.dry ice bath. Iscbutylene was introduc.

ed at the rate of 6.5 ml/min. The reaction vas allowed to continue for 12 hours

*Mallinckrodt/Nuclear, St. Louis, Missourd.
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undisturbed. A slightly yellowish, oily product resulted vhich completely solidi-
fied upon seeding with a single crystal of BHT. A very small sample was removed
for analysis (See belovw.). The crude, crystalline Brﬂ'-lhcs was dissolved in 10 ml
of anhydrous ether and transferred to a 50 ml erlenmeyer flask. The ether was
then removed with dry nitrogen as before.

Purification of the Crude Bm-l"cé.-'me crude, labelled BHT was dissolved in

10 ml of ethyl alcohol (99.6%) and heated on a steam bath to promote dissolution.

When the solution began to reflux distilled water was added dropwise until the so-
lution just became cloudy. The flask was immediately placed in an ice bath, seed-
ed and then placed in the freezing compartment of a refrigerator (temperature -15°
C) for 3 hours for crystallization. This procedure is very critical as the impuri-
ities appearently have similar structures and readily co-precipitate. The crystals
were filtered off while cold through Sargent No. 500 filter paper using a “glass

button” filter f‘unnel(a)

, and the filtrate removed. The crystals were washed sev-
eral times with 5 ml portions of distilled water and then air dried. There was
obtatned 1.81 g (88.0%) of white, crystalline product. The filtrate was heated
on a steam bath until the solution just became cloudy. Ethyl alcohol (99.6%) was
added dropwise until the solution cleared. The flask was then immersed in an ice
bath, seeded and placed in the refrigerator for 3 hours as before. After filter-
ing and air drying there was obtained from the filtrate 0.08 g (3.9%) of pure,

white crystals of labelled BHT. The combined yields totaled 1.89 g (91.9%).

Thin Layer Chromatographic and Autoradiographic Analysis.-Thin layer plates
were prepared by coating 20 x 20 cm glass plates with a 200 U layer of Silica

*
Gel G a fluorescent indicator in the form of a slurry. The preparation of 5

.Adaorbuil-P with 10% Binder----Applied Scientific Laboratories, State College,

Pernsylvania.
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plates required a slurry of 23 g of absorbent and 32.3 ml of distilled water. The
chromatographic plates were allowed to air dry and then heated to 100° ¢ for 1
hour prior to use.

Two thin layer plates so prepared were each spotted with 1 1 portion of a 200
ve/il concentration of unlabelled BHT in ethanol (99.6%). The two plates were then
each spotted (two spots) with a 1 ul portion of a 200 ug/lUl concentration of unpuri-
fied B}l'l‘-lhcé. The two plates were each further spotted (two spots) with a 1 Wi
portion of & 200 tg/ul concentration of purified m-ll‘c6. One plate was developed
in benzene and the other plate in a 20:1 toluene-acetone solution. In both systems
the unlabelled BHT, the unpurified l‘am'-lj‘cs and purified Bm:-l“cs spots compare to
each other in position and size when observed after develomment in iodine vapors.
The unpurified Bm‘-lhcs showed a slight evidence of contamination.

A portion (1 ul) of purified BHT- 1“(:6 was diluted with ethanol (99.64) 100
times. A 1 yl portion of the diluted solution was spotted on each of two plates
previously spotted thin layer plates for the purpose of showing the intensity of a
1% impurity on an autoradiogram. Autoradiograms were made using No Screen Kodak
Medical X-Ray Film. The thin layer chromatogram of the labelled product on dboth
plates were sprayed with Neatan Nev*, allowed to dry and then placed in a 10 x 12
inch cassette. After the proper exposure time (I days) the film was developed
with Kodak chemicals in accordance to the manufacturers instruction. The autoradi-
ogram revealed impurities in the unpurified m-l'r-l"cs; however, no spots were noted
in the purified product. The radio purity of the purifiea Blﬂ'-lkcs was found to
be greater than 99.0%.

The specific activity was determined using internal liquid scintillation count-

ing. The specific activity was found to be 0.35 (£i/mg.

*
Neaten New----E. M. Reagents Division, Brinkman Instrument, Inc., Westbury, New

York.
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