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This invention is more particularly related to stitution is on the end carbon atoms. The reac 
reactions which occur between relatively stable 
cyclic hydrocarbons comprising benzol and its 
homologs and the members of the relatively un 

tions of this method of formation are shown in 
the following equations. 

CHBr CB 
stable group of cycloparaffins having less than 5 / / 

5 carbon atoms in the ring. g CH, in nation. 5 
More Specifically the invention is concerned CEBr 

with ity processes which enable the produc- Cyclopropane 
tion of higher molecular weight alkylated de 

10 rivatives of mononuclear aromatics by the addi- Shop, so 10 
tion of alkyl groups through the agency of the CHCHBr CHCH 
designated unstable cycloparaffins. Other methods of manufacture may be employed 
The art of synthesizing organic compounds involving various types of condensation and cy 

and particularly those of a hydrocarbon chair- clization reactions although the above is gener 
acter with which the present invention is con- ally the simplest and most practical. The prin cerned is important in view of the fact that cipal properties of the two cycloparaffins are l6 
Special hydrocarbons in any one series may have given below: 
peculiar characteristics rendering them suitable 
for use either as a basis for the development of C d Boiling point, Specific gravity . 
useful derivatives or direct use in hydrocarbon ompoun O C. at 4°C. 
mixtures such as, for example, those employed Cyc 35 20 
as fuels for internal combustion engines, lubri- ycopropane.---- "" - - - - - - - - - - - - - - - - - - 
cants etc. and the present invention is a con- Cyclobutane------ 11-12 0.7038 
tE. of catalytically synthesizing Since the two cycloparafinic compounds shown 

25 in one specific embodiment the invention com- above are gaseous at ordinay temperatures, the 25 
prises a process for the treatment of relatively methods of operation Whereby they are sed to stable hydrocarbons comprising benzoland is alkylate aromatic, hydrocaibons are relatively 
homologs with cycloparaffins containings and simple and consist generally in passig Cylor 
Carbon atoms in the ring and comprising cyclo- propane or cyclobutane or a mixture of the two 

30 propane and cyclobutane to form alkylated de- into well stirred mixtures of aromatic hydrocar- 30 
rivatives of said stable hydrocarbons while uti- bons and sulfuric acid, t EEE E. 
lizing relatively concentrated sulfuric acid cata- ally being intai With Er a. lysts, and relatively low temperature conditions. ange of 10 to San W.Oncens 
The aromatic hydrocarbons which may be tration being preferably above 85%. ea Cer 

35 alkylated by the low molecular weight cyclopar- tain degree of sulfonation of the aromatics may 35 
affins according to the present process comprise take place primarily, there is no particular dis 
benzolas the simples member of the series and advantage in this since the intoduction of the any of its higher homologs which are still capable cyclopraffins results in the alkylation of the 
of adding more alkyl groups. This does not aromatics With the regeneration of Sulfuric acid 

40 necessarily infer that all homologs are equally for further use in the reactions. In the case of 40 
reactive or that all those containing unsubsti- Es its E. EYE i 
tuted ring hydrogen atoms are capable of fur- E. EEA e E. 
ther alkylation since the possibility of adding perature range, the operation may be modified 

45 further alkyl groups is one determinable only by syning the cycloparafin and the aromatic 45 
experiment. with the proper proportion of sulfuric acid and 
The cyclopropane and cyclobutane necessary maintaining the components of the mixture in 

for the process may be produced by the action of intimate contact by mechanical stirring for a 
sodium on dihalogen derivatives of propane and definite period of time with outside cooling to 

50 n-butane respectively in which the halogen sub- prevent undue temperature rise. After any of 50 
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2 
these treatments the acid and hydrocarbon lay 
ers are separated and the latter subjected to 
fractionation for the recovery of individual com 
pounds or close cuts. Obviously operations may 
be conducted either in batch or continuous sys 
tems. The alkylated products may be washed 
with caustic soda or other alkalis to remove traces 
of acids or acid products of the reactions and the 
spent acid catalyst may be treated by any neces 
sary method to restore it to the condition fitting 
it for further service. 
The present process is particularly applicable 

to the treatment of the light distillate produced 
in the destructive distillation of coal and other 
hydrocarbonaceous material. It is also applica 
ble to the treatment of analogous highly aro 
matic distillates produced by the intensive crack 
ing of the heavier portions of petroleum to pro 
duce gasoline or by the reforming or secondary 
cracking of primary gasoline distillates, since 
definite percentages of aromatics are formed by 
the intensive cracking of practically all types of 
hydrocarbons. The alkylation of Such aromatic 
distillates evidently involves principally the ad 
dition of propyl and butyl radicals formed by the 
opening of the 3 and 4 carbon atom cycloparaf 
fins although other secondary reactions may Oc 
cur leading to the formation of alkyl groups hav 
ing a lesser or a greater number of carbon atoms. 

It is a feature of the present process that the 
alkyl derivatives of aromatics formed by reacting 
them with cyclopropane or cyclobutane are pre 
dominantly of a normal character as distin 
guished from similar derivatives made by using 
propylene and butylene. The mechanism of the 
reactions which lead to the formation of the nor 
mal alkyl derivatives is not known but it may be 
safely stated that the present process forms a 
definite means of producing such normal aroa 
matic derivatives. 
The temperatures of operation are maintained 

at a relatively low point so that ordinarily tem 
peratures of above 30 C. are seldom utilized un 
less the aromatic or mixture of aromatics under 
going treatment is solid at these temperatures 
when more elevated temperatures may be used 
above their melting points and also if desired 
somewhat less reactive catalysts corresponding to 
the more dilute acid. 
The following examples are given to indicate 

the type of reactions involved in the process of 
the present invention although not with the in 
tention of unduly limiting its proper Scope. 

Econple 
Into a solution of approximately 90 parts by 

weight of benzene and 45 parts by weight of 96% 
sulfuric acid maintained at a temperature of 
approximately 5 C., 18 parts by, weight of cyclo 
propane were passed at atmospheric pressure 
over a period of approximately 1 hour. The hy 
drocarbon layer was then separated and further 
treated by washing with cold 96% sulfuric acid 
followed by water, dilute caustic, and a final Water 
wash. A yield of normal propyl benzene boiling 
at 150 to 15.7 C, was obtained in an amount cor 

2,199,584 
responding to approximately 35% of the the 
Oretical. 

Eacample II 
A mixture of 30 parts by Weight of methyl cyclo 

butane, 90 parts by Weight of benzene and 90 
parts by Weight of 96% sulfuric acid was main 
tained at a temperature of approximately 4 C. 
for a period of 24 hours during which time the 
materials were vigorously agitated. After sep 
aration of the hydrocarbon layer, it was washed 
with cold 96% sulfuric acid, followed by water, 
dilute caustic soda, and a final water wash. In 
this case a yield of approximately 30% of mate 
rial corresponding in its properties to a mixture of 
amyl benzenes was separated 
The nature of the present invention and its 

practical possibilities are evident from the fore 
going description and numerical data, neither of 
which however is intended to unduly limit its 
proper Scope. 
We claim as Our invention: 
1. A process for producing alkylated aromatics 

which comprises reacting an aromatic with a 
cycloparaffin of less than 5 carbon atoms in the 
ring in the presence of sulphuric acid. 

2. A process for producing alkylated aromatics 
which comprises reacting an aromatic with a 
cycloparaffin of less than 5 carbon atoms in the 
ring in the presence of Sulphuric acid and at a 
temperature of from -10 to -30° C. 

3. A process for producing alkylated aromatics 
which comprises reacting an aromatic with a 
cycloparaffin of less than 5 carbon atoms in the 
ring in the presence of sulphuric acid of above 
85% concentration and at a temperature of from 
-10 to -30° C. 

4. A process for producing normal propyl de 
rivatives of aromatic hydrocarbons which com 
prises subjecting said hydrocarbons to the action 
of cyclo-propane at temperatures of the Order of 
-10 to +30 C. in the presence of sulfuric acid 
of Over 85% concentration. 

5. A process for producing normal butyl deriv 
atives of aromatic hydrocarbons which comprises 
subjecting said hydrocarbons to the action of 
cyclo-butane at temperatures of the Order of -10 
to -30°C. in the presence of sulfuric acid of over 
85% concentration. 

6. A process for producing normal propyl ben 
Zene which comprises subjecting said benzene to 
the action of cyclo-propane at temperatures of 
the order of -10 to --30° C. in the presence of 
sulfuric acid of over 85% concentration. 

7. A process for producing normal butyl ben 
Zene which comprises subjecting said benzene to 
the action of cyclo-butane at temperatures of the 
order of -10 to +30° C. in the presence of sul 
furic acid of over 85% concentration. 

8. A process for producing amylbenzenes which 
comprises subjecting benzene to the action of 
methyl cyclo-butane attemperatures of the Order 
of -10 to -30° C. in the presence of sulfuric acid 
of Over 85% concentration. 

WADMR, N. PATEEF. 
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