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Synthesis of I,4-Di-tertbutylbenzene via Friedel-Crafts Alkylation
L M. Student March 12,2022

1.1. Purpose:
I ,4-Ditertbutylbenzene will be prepared from benzene via the Friedel-Crafts synthetic
pathway shown below:
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1.2 Procedure

Wr¡te out the overall synthes¡s
reaction ¡n equation form. Use
full sentences. lnclude name of
mech a n ¡sm gove rn ¡ ng react¡on.

NEED TIIIS ITEADER !

Running the Reaction

Because of the exothermic nature of the reaction,l ml (9 mmol) t-butyl chlor¡de and 0.5 mL (4.5
mmol) dry benzene were mixed first and cooled to ice bath temperatures p¡þ¡ to adding a small
quantity (-0.06 g) of AlCls . The react¡on set-up used s illustrated in Figure 37.1 , page 401 of the
handout (Taken from Williamson's " Macro and Microscale Organic Experiments" Hea|h
Publishing (f 989)). lt is also sketched below The reaction started within a few minutes following
addìtion of the AICI¡ . The react¡on exhibited vigorous bubbling and evidence of HCI evolution.

AlCl + (CH3þCC\ + CoHt

D iv i de up Procedure ¡n to' Bllt !L¡llß.Jl!9,89!!!fu)!!:
(which describes how larget compound is mude.

lnclude specific ørnounls used in g or Dtl andnmole)
ond llorkuo (which desø¡bes how the Íqrget ¡s

isoloted and chqracterized.) Moke sm'e wherever
possible, to connect pt ocedurql sleps wilh tnechdnisîts.
Use pctst tenlJe qnd described whql ),ou qctuqlly didaút
v'hctt the lab tnanual says you shottld hqve done.

The initial mono alkylatìon produced an o¡ly product. As the reaction proceeded the second
subst¡tut¡on to make the ditert butyl product was signaled by precipitation of fine white dendrites .

The success of the reaction hinged on judicious addition of the AlCls Lewis acid. We had to try the
reaction twice. There should be continuous bubbling for much of the reaction. The bubbling means
HCI is being evolved, though wet benzene can produce a side reaction as shown below. Our first
attempt was carried out with undried benzene. Our second attempt used benzene dried over MgSOr
for 30 mrnutes. Drying the benzene was critical.

3H 20 + Alcls ) 3HCl + Al(OH)s side reaction
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Workupr
Workup of the product occurred through a series of solvent extractions. Once the white
solid product formed and the reactìon was allowed to run its course, 5 mL water was added
to the reacl¡on mix to extract residual inorgan¡c components such as AlCl¡ and any HCI
that remained in the mixture . The aforement¡oned mix was then washed three times w¡th - 1 mL of
ether, a solvent in wh¡ch the product dissolvd easily. The ether extractions were combined
in a large test tube. The remaining water-based mixture was discarded.

The ether extract¡on was dried over a small amount of MgSOr, which was allowed to
settle to the bottom of the testtube, after wh¡ch the ether solution was transferred to a new,

clean, dry testtube. The ether was allowed to evaporate-either by allow¡ng it to stand
overnight, or by gently blowing air over the surface of the testtube.

The resulting crude product (which appeared as a semi-solid, oily mass) was
recrystallized by adding a m¡n¡mum volume (0.4-0.5 mL ) of methanol that re-d¡ssolved it

The resulting solution iwas finally cooled to ice bath temperatures to allow the purified crystals to
form. The methanol was removed w¡th a dÌsposable pipet.

The final, recrystallized product weighed 0.47 grams (- 57 % yield). Both the mp ,GC & lR
spectrum were recorded.

1.3.) Table of Pertinent Material Properties

CRG ref
AlCl¡ (MW:133) 20 p4-3't

benzene (MW=78) 867 p3-26

t-butyl chloride
(MW=92 6)

9863 p3-270

ether (MW=74.12) s6o8 p3-156

methanol (MW=32) 7581 p 3-208

tert-b utylbenz eîe 1459 p3-42
(Mw= r34)

1 ,4-Di-tertbutyl eoo pi-zo
benzene (MW=190)

.76th edit¡on

0.876520

842020

713820

0.791420

169 8665

0.06 (a pinch)

(0.5 mL )

(-s mL)

(-1 mL)

reacts with water
catalyst for rxn

substrate

lirniting rcagcnt
(2ì'1 vs benzene)

solvcnf cxtrac(s p¡'oduct

rccrystâllizcs pÌoducf

intermediate
(sol in ace, ether)

dcsircd prod ucf @ 1007o

yield vs l¡miting reagent
sol in et, etoH,

You w¡ll need to predict the grams or
mL of producl at 100% based on
lim¡ting reagent. (1- butyl chloride
lim¡ts here)

116

-97.6

-58

't9.5



1.41 Results

Grams ofproducf: 0.48
%o Yield: {0.48/0.84 (theory based on t-bulyl chlor¡de)l * 100:57.1 %
Obselvcd mp '76-78"C

appearance wlìite, dendritic clystals

(soe also, attachcd IR)
Observed fol synthesized material Observed for refe¡'ence 1,4 diterlbutyl benzene

3050 mw, sharp
2950-2800 s, sharp multiplcts
2)00-2220 Yw, multiplet
1600 mw
1510,1470 mod strong, sharp doublcts

Table of Ill trace cond¡t¡ons...as in Instrumentation lab

Table of observed GC results

3045 weak, sharp

2945-2800 s, sharp, multiplets
2100-2220 vvw lìrultiplets
160l rn singlet
1515,1485 ms, sharp doublet

Make tables of nain IR bqncls,

GC peaks and peaks as u,e did in
¡nslruÐlenlalion I qb qnd

Pracl¡ucn. Don'Í jultt refet the
reqder to the spectra end
chron?atoçrã .s wilhottI analvs¡.t.

Refercnce 1,4-ditertbutyl benzene ó.01
(1000 ppm in ether'/wet needle)

inl,peak area
4-0 uA*s

Synthetic product (0. I g/ l0 mL ether) 6.09 6.8 file Cgl lPCII EMll IDATA\CHEM4524|ORGSYN02l0.D

Table of GC run conditions ...as in lnstrumentat¡on lab annotatcd dircctly on GC plot
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1,4-ditertbutylbenzene synthesis
OLg, II Lab Chem 4524
I.M Student 3- l0-20
50)200 oC 20 C/rnin ramp
lnlet 2'15 C

I ;25 split 0. I g/ l0 nìL ether sarnple
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