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The react ion of a romat ic  hydrocarbons with CrC13 in the presence of A1C13 and AI dust is the most  
convenient method for the synthesis  of the bisarene complexes of chromium (BACC) [1, 2]. In the present  
paper we si:udied the behavior of 1,4-diphenylbutane (DPB) under the conditions of the Fischer  reaction. 
Besides the BACC, containing DPB as the ligand, the formation of complexes,  containing the products 
of the i somer iza t ion  and t ransalkylat ion of DPB as ligands, could also be expected, s imi lar  to the s i tua-  
tion that exists in the synthesis  of complexes f rom the alkylbenzenes [2, 3]. It was found that a complete 
i somer iza t ion  of DPB to te t ra l in  occurs  under the conditions of forming the BACC. 

When a mixture of DPB, CrC13, A1C13, and A1 is heated in refluxing octane a mixture of the BACC 
was obtained, which were oxidized to the corresponding cations and isolated as the iodides (total yield 
equals ~40%). Based on the TLC data, the mixture contains four compounds. Two principal compounds 
were isolated by preparat ive TLC, namely the benzoyl te t ra l inchromium (BzTC) and bis( te t ral in)chromium 
(BTC) iodides: 

H~O, 02 ~ ' ~  
CsH~(CH2)~C~H 5 ~- CrC13 -r- A1Cls + A1 -----> Cr + I- + Cr § I- 

The ]E;zTC and BTC iodides were  reduced to the neutral  complexes. The s t ruc ture  of the BzTC was 
proved by mass  spec t romet ry .  An intense peak with a mass  number of 262 corresponds  to the molecular  
ion, while the peak with m / e  131 cor responds  to the doubly charged molecular  ion 262. Peaks with m / e  
132 and 78 a re  also present  in the mass  spectrum,  which correspond to the molecular  ions of tetral in and 
benzene. The peaks with m / e  184 and 130 correspond to the ions that are  formed as a resul t  of cleaving 
the benzene and te t ral in  ligands. The intensity of the f i r s t  of these peaks is eight t imes higher than that of 
the second, wbich is in ag reement  with the data given in [4-6] regarding the strengthening of the arene  
- c h r o m i u m  bond when alkyl groups a re  inserted in the benzene ring. 

The oxidative cleavage of the BzTC and BTC iodides gave benzene and tetral in in the f i rs t  case,  and 
te t ra l in  in the second case  (based on the GLC data): 

HC1, H202 
[(C10H12)Cr(C6H~)l + . , ClOH~2 @ C6He 

HC1, H~O~ 
[(C10H12)2Cr] + ~ 2C~0H12 

BTC iodide was obtained by counter synthesis  f rom tetraltn. Previously  it had been synthesized 
f rom benzenebiphenylchromium by the exchange of the ligands in the presence of A1C13 [7]. 
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By means of a special  experiment  it was established that DPB is i somer ized  completely to tetral in 
under the react ion conditions. Attempts to avoid the i somer iza t ion  by running the react ion under milder  
conditions proved unsuccessful.  Thus, the same tetral in complexes a re  formed,  but in lower yields, when 
the react ion is run in refluxing hexane. 

E X P E R I M E N T A  L 

The GLC analysis  of the cleavage products of the complexes was run on an Aerograph Model 1860-4 
chromatograph,  the analysis being run in parallel  on 2 stainless steel columns (1.5 x 6 mm), which were  
filled with Varoport  (100-120 mesh) containing 3% of SE-30. The detection was based on the heat con- 
ductivity. The helium flow rate  was 40 ml /min .  The f i r s t  3 rain of the analysis  were run at 50 ~ and then 
at 50-200 ~ (rate of tempera ture  r i se  equals 8 deg/min) .  

The mass  spect rum of benzenete t ra l inchromium (m/e ,  relat ive height of peak, %, ion): 52, 100, 
Cr+; 78, 15.8; C6H~; 91, 5.5, C?H~; 104, 9.1, C6H4(CH2)~; 130, 6.5, C6H6Cr+; 131, 6.7, M2+; 132, 5.8, 
C6H4(CH2)~; 184, 51.2, C6H4(CH2)4Cr+; 262, 26.3, M +, was obtained on a V a r t a n - M A T  CH-8 instrument  
at an ionizing electron energy of 70 eV, and was recorded  by a loop osci l lograph with a l inear scanning 
of the magnetic field. 

All of the experiments  were run in an a rgon atmosphere.  

Prepara t ion  of 1,4-Diphenylbutane. To a solution of 22.7 g of phenyllithium (from 62.7 g of b r o m o -  
benzene [8]) was added in 1 h a solution of 29.2 g of 1,4-dibromobutane in 20 ml of ether. After s t i r r ing  
at ~20 ~ for 10 h the mixture was hydrolyzed with water ,  and the ether layer  was evaporated. After r e c r y s -  
tall ization f rom petroleum ether we obtained 20.4 g (57% yield) of DPB, mp 51-52~ cf. [9]. 

P repara t ion  of Bisarene Complexes of Chromium f rom DPB. A s t i r red  mixture of 5.3 g of CrC13, 
7.7 g of A1C13, 0.8 g of A1 dust and 7.0 g of DPB in 150 ml of octane was refluxed for 5 h. To the mixture 
after  cooling were added 150 ml of methanol, 32 g of KOH in 150 ml of water ,  and 10 g of fo rmamidine-  
sulfinic acid. The mixture was s t i r red  vigorously  for 1 h. The organic layer  was separated,  and 50-70 
ml of benzene was added to the aqueous solution. After s t i r r ing  for 1 h the benzene layer  was separated 
and portions of benzene were added until the benzene Iayer  ceased to be colored. Then 50 ml of water was 
added to the combined organic fract ions,  and a s t r eam of air  was passed through the mixture until the 
color had been removed completely f rom the organic layer.  The aqueous solution was treated with dry  KI 
until precipitation was complete. The orange precipitate of the iodides of the bisarene complexes of chro-  
mium was fil tered (2.5 g). Another 2.8 g of mixed iodides was extracted f rom the mother  liquor with 
chloroform. 

Based on the data of TLC on A1203 in the system: ace tone -e thano l  (12 : 1) the mixture of react ion 
products consis ts  mainly of the bis( te t ral in)chromium and benzenetet ra l inchromium iodides (Rf 0.69 and 
0.55, respectively).  In addition, two other compounds with close Rf values (~0.3) are  present  in the mix-  
ture. The pure compounds were  isolated by preparat ive TLC in the indicated system. The compounds 
were deposited on the A1203 in chloroform,  and were extracted with ethanol, F rom 2.5 g of the mixture 
we isolated 1.2 g (8~c) of BTC iodide and 0.95 g (7%) of BzTC iodide as orange c rys ta l s ,  and also 0.1 g of 
a mixture of the other two products as a brownish oil. The BTC and BzTC iodides were recrys ta l l ized  f rom 
absolute ethanol. Found: C 54.18; H 5.63; Cr 11.87; I 28.85%. C20H24CrI. Calculated: C 54.18; H 5.46; Cr 
11.72; I 28.64%. Found: C 49.41; H 4.72; Cr 13.49; I 32.52~c. C16H18CrI. Calculated: C 49.37; H 4.66; Cr 
13.36; I 32.61%. 

The reduction of 0.25 g of BTC iodide with 0.5 g of formamidinesulf inic  acid in aqueous methanol 
solution, in the presence  of 1.9 g of KOH, gave bis( te t ral in)chromium as an orange oil in quantitative yield. 
In a s imi lar  manner ,  f rom 0.45 g of BzTC iodide was obtained 0.4 g of the neutral  complex, which after  
sublimation at 100 ~ (9- 10 -3 mm) represented a bronze solid with mp 56-59 ~ (Ar). 

the iodides was accomplished by shaking 0.05 g of the iodide with 1 ml of 
of H202 under a layer  of octane (1 ml). The octane solutions were  analyzed 

The oxidative cleavage of 
15% HC1 solution and 2-3 drops 
by GLC. 

In a special  experiment a 
subjected to oxidative cleavage. 

mixture of the bisarene complexes of chromium (from 3.5 g of DPB) was 
Based on theGLC data, the cleavage products contained tetralin, benzene, 

and two unidentified substances as  an impurity;  DPB was absent. DPB was also not detected in the organic 
layer  that remained after  converting the complexes to the cationoid form. 
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Prepara t ion  of Bis( te t ra l in)chromium Iodide f rom Tetralin. A s t i r red  mixture of 0.9 g of CrC13, 1.34 
g of A1C13, 0.14 g of A1 and 1.6 g of tetral in in 35 ml of octane was refluxed for 5 h. After the react ion 
mixture w~s worked up by the above described procedure  we obtained 0.77 g (30%) of BTC iodide, which, 
based on the TLC data, was identical with that obtained f rom DPB. 

CONCLUSIONS 

1,4-1)iphenylbutane reacts with chromium chloride in the presence of AICI 3 and A1 in refluxing octane 
to give bis Itetralin)chromium and benzenetetralinchromium. 
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