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SUMMARY 

2 , 6 - D i - ~ - b u t y I - p - c r e e 0 1 - ' ~ C ~  LKTB eyrthesiaed by reac- 
t i ng  t y ~ r e s o l - ~ ~ C ~  with ieobutgtene uaing concentmted sut- 

furic acid (IS cata tye t .  
R d f i c a t i a  of the W e l l e d  bu tyb ted  p x w e o l  involved 

v e q  carafut r e c l y e t a l l i s a t i a  of t h i s  produc t  fmn absolute 
alcohol. 

proof of mdiochetnicat purity u1s determined using thin 
layer chromtogmphy a4 auton?aliopaphy. Internal liquid 
s c i n t i l k 7 t i a  counting techniques were uaed to detemtine the 
specific ac t i v i t y  of the compound. 
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rubber, in paints t o  retard paint oxidation and peeling, in rsny plastics in the 

petrolem industry in a variety of its processes, and in the food industry. 

ably of the greatest concern, certainly from e health standpoint, is its use in 

the food industry. 

Prob- 

Recently, BHT hao been shown t o  be a very active antioxidant 

in living biological systama (1). 

The advent of radiotracer techniques in 

plore in biological systems many parameter8 

scisnt i f lc  studies enables one t o  ex- 

hitherto mattsinable for lack of sen- 

s i t iv i ty  of techniques. Therefore, Bm labelled With radloactiva 14C6 would be 

extremely useful for  investigatiag in living systems the activity of the campound. 

While Bm hao been used(2) w i t h  a carbon of the imbutyl group8 labelled ( 

published synthesis for it haa been reported. 

ature seem t o  reveal no publirhed procedure for  the oynthesir of BFIT-l4C6 either. 

Thus, this paper is for  the purpose of describing the synthesis of the l a t t e r  

compound. 

14 C) no 

An ex!auotive review of the liter- 

Several prooedures have been reported for the ayntheais of mhbel led  BHT. 

Fnltin and V i t ~ a ( ~ )  synthesized BRl! in 78.N yield by bubbling irobutylene 

through p c r e s o l  in the presence of sulfuric acid. Ilai'l') cldmed a ryntherir 

for BRP using pcreso l ,  iaobutylene and alkylalmlam halide M catalyrt to yield 

7 0 . 6  of product. 

yield f r o m  pcreso l  and isobutylene using concentrated r u l i u r i c  acid and ferrotw 

or ferr ic  suliate an catalyst. Isagrrlyants G . '~)  prepared ~m irca ~ - c m s o i  

and ieobutyleae in the presence of cation-exchange resiarr ICV-1 or 101-2 M cate- 

lysts in U2.9-46.J$ yield. 

using pcreso l ,  isobutylene and concentrated suvur ic  acid M catalyrt. 

Venaka t & . ( 5 )  reported that BRP CM be produced in 78.0% 

I(dlSv('l) reported a preparation t o  yield 93.5s of BHT 

The procedure of ICals~ '~)  wan used for the radiosynthesis of BRI reported 

herein. 

the optimum conditions t o  give the beat yield in a mlcrosgntherir. 

by thin layer chronatogrspby that at the end of 6 ho- e e  reaction VM 85-90$ 

Sevsral parawtors were investigated using lmlabelled ~-cresol to learn 

It y.d found 
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corplete, at 9 hours 90-95$ and at 12 hours 95-998. Yields for reaction tempen- 

tures of a', 70°, 75' and 9 0 O  C were determined. Using labelled p-cresol there 

~ 1 8  obtained, at the and or K hours a t  a knperaturc of n-no c, 9 i . s  of plve, 

recrystallized pmduct *hich shoved 99t$ ndiochaaical purity. Two solvent eys- 

tens, (a) benzene and (b) toluene-acetone (20:1), were used for its thin layer 

c ~ t e g r a p h l c  -81s. Benzene gave an Ri value of 0.73 and toluene-acetone 

gave 0.69. 

the drturc M found from an examination of the trapped gases collected with a 

mthylene Ebloride;dry ice bath. 

reaction mixture rhould be suiiiciently rapid to bring about gentle agitation and 

should be introduced at the bot tm of the mirture. 

Durlq the prepamtion there XUI no losr of radioactive material frw 

The flow of gaseous Isobutylene through the 

2 , 6 - D i - ~ b ~ ~ l - ~ - ~ r a S a l - ~ ~ ~ ~ ~ ) . - I n t  a 10 m l  2-necked, pear-ahaped flask 

there YIU placed 0.95% g (8.8 mllllmoles) of M e d  crystalline 2-cresol, 62 mg 

(0.57 8IllimDle) of p C r e s O ~ ~ ~ C g *  and 0.018 g of concentrated sulfuric acid 88 

catdlyrt. The Labelled ~ - c r e s o l v ~  80 placed by transferring it f m m  the ship- 

ping container into the reaction flask by using 10 ml  of anhydrous ether; the e- 

ther YM m d  by evaporation while pasring a stream of dry nitrogen across the 

rout& of the flask. 

to aaintsin 76' C tlo ( l ~ i d e  temperature). 

lary dellvvy tube dram t o  a fine point and c w e d  at the t i p  to the c m t u r e  of 

the peu-shaped flruk. 

the top t o  a trap in a mthylene chloride-dry ice  bath. 

ed at  the ra te  of 6.5 ml/rain. 

The f l m k  and its content was placed i n  an oil bath heated 

The flask VM equipped wlth a capil- 

The fla8k VM f l t t ed  with a reflux condenser connected a t  

Isobutylene ma introduc- 

The reaction van allowed to continue for I2 hOUr8 
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undisturbed. A sllghtly yellowish, o i l y  product resulted which ccmpletely solidi- 

f led upan seeding r l t h  a e w e  crystal of BRP. A very 8m8l.l sample YM remved 

for analysis (See balm. ). The crude, c r y a t a l l h e  SW-14C6 wan dinsolved in 10 m l  

of dtydroun ether and trantferred to a 50 m l  erlmmeyer flank. 

then removed with drj nitrogen a8 before. 

The ether waa 

Rviflcation of the Crude BRT-'4Cc.-The crude, LabelLed BtFP wan dissolved h 

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

When the solution began t o  reflux dis t i l led water wan added dmprlse unti l  the so- 

lution jut became cloudy. The flank ma b d i a t e l y  placed i n  M ice bath, need- 

ed and then placed in the freezing caplpartrmcnt of a refrigerator ( tmpentura  -15' 

C) for 3 how8 for crystallization. 

i t i e s  app.rantly have slnilar structures and readily co-precipitate. 

vera f i l tered off while cold through Eargent Iso. 500 filter paper using a "glasa 

button" fllter funnel(*), and the filtrate ramved. 

eral t k s  with 5 m l  portions of dintilled water and then air W e d .  

obtained 1.81 g (88.0%) of white, crystalline product. 

on a steam bath unt i l  the solution jus t  became cloudy. 

added dropwise u n t i l  the solution cleared. 

bath, seeded and p l r e d  i n  the refrigerator for 3 hours an before. 

ins and air drying there WM obtained fran the f l l t r a t e  0.08 g (3.9%) of pure, 

white crystale of labelled BKC. The c d i n e d  yielda totaled 1.89 g (91.9%). 

This procedure is very cr i t i ca l  an the lmpuri- 

The crystal6 

The crystals were mahed 6ev- 

There ma 

"be f i l t r a t e  wan heated 

Bthyl alcohol (99.w) was 

The Rash y ( ~ 8  then izm8ersed in  M ice 

After f i l t e r -  

Thin Layer chmratogra~ c and Autorsdiograahi c Analysis.-Thin layer plates 

were pepsred by coating 20 x 20 o glans plates with a 200 

Qel LI a fluorescent indicator i n  the fom of a slurry. 

layer of Silica 

The preparation of 5 
* 

A & o r b ~ i l - P  with lo$ Binder----Applied Scientific Laboratories, State College, 

petmSy1vania. 
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plates required a slurry of 23 g of absorbent and 32.3 m l  of dis t i l led uater. 

chroratog~phlc  plates were allowed t o  air dry and then heated t o  100' C for 1 

hour prior to use. 

The 

Two thin leyer plates so prepared were each spotted with 1 $ portion of a 200 

Llg/cU. concentration of unlabelled BHT in ethanol (99.w). 

each spotted ( two spots) w i t h  a 1 ul portion of a 200 m/U concentration of unpuri- 

fled BHT- c6. 

portion of a 200 vg/U concentration of purified BHT-14C6. One plate wan developed 

In benzene and the other plate In a 2O: l  toluene-acetone solution. In both -teas 

the mlabelled BIW, the unpurifled BXf-lkC6 and purlfled Bm-14C6 spots rornpare t o  

each other in position and size when obsemd af te r  developeat In iodine vapors. 

The unpurified BRp-14C6 shared a slight evidence of contanination. 

The two plates were then 

14 The two plates were each further spotted (two spots) with a 1 u1 

A portion (1  u) of purified BIIT- 14C6 ma diluted wlth ethanol (99.w) 100 

times. 

previously spotted thin leyer plates for the purpose of shawing the Intensity of a 

1% Impurity on an autoradiogram. Autoradiograms were made us- No Screen k d r k  

Medical X-Ray Film. The thin layer chmmatogram of the labelled product on both 

plates were sprayed w i t h  Neatan New*, allowed to dry and then placed i n  a 10 x 12 

inch cassette. 

with Kodnk chemicals i n  accordance t o  the manuPacturern instruction. The autoradi- 

ogram revealed impurities i n  the unpurified BRT-14C6; however, no spots were noted 

i n  the purified product. The radio purity of  the purified BHT-14C6 wan found t o  

be greater than 9.M. 

A 1 cU. portion of the diluted solution wan spotted on each of two plates 

After the proper exposure t h e  (4 d a y s )  the film was developed 

The specific activity was determined wing internal l i q d d  scint i l la t ion count- 

lng. The specific activity wan found to  be 0.35 fli/mg. 

* 
Neatan New----E. 1. Reagents Mvlsion, B r i a k M  Instrument, Inc., Westbury, N e v  

York. 
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