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Letters to the Editor 

A convenient method for the synthesis of chloroeymantrene 
and bromocymantrene 
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Chlorocymantrene (1) and bromocymantrene (2) gen- 
erally are obtained from cymantrene (cyclopentadienyl- 
manganese tricarbonyl, CMT) by means of two-step 
syntheses, with the isolation of intermediate cymantr- 
enyhnercury halogenides 1 or cymantreneboric acid 2. 
Direct halogenation of CMT is not possible because it 
decomposes under the action of chlorine and bromine 3. 
The other existing methods are also two- or multi-step 
processes, since they involve the preliminary preparation 
of halocyclopentadienylthaltium 4, diazocyclopentadiene 5 
or aminocymantrene 6. 

On the other hand, there exists a method which 
allows the introduction of a halogen into molecules of 
organic and organometallic compounds via a metal- 
halogen interchange reaction between their lithio de- 
rivatives and polyhalogenated hydrocarbons 7,8. The 
method has been employed for the introduction of a 
halogen into some complexes of tricarbonylchromium 
with aromatic ligands9A ~ CMT is known to be rather 
easily metallated at the cyclopentadienyl ring with BuLl 
to form a monolithiated derivativO 1. We used this as a 
basis to develop a simple "one-pot" method for the 
synthesis of  complexes 1 and 2 from commercially 
available CMT, involving the successive treatment of the 
latter with BuLi and the corresponding polyhalogenated 
hydrocarbon, both also being commercially available. 

To a stirred solution of CMT (2 mmol) in 40 mL of 
anhydrous T H F  at -63.5  ~ (in a CHC13/liquid N 2 

bath) under an atmosphere of argon, purified from 
oxygen and moisture, a twofold excess of BuLi in hexane 
was added. After 1 h, CC14 (20 mmol) was added, and 
the resulting solution was allowed to warm to -20 ~ 
and kept at this temperature for 1.5 h. The reaction 
mixture was then treated with AcC1 (4 mmol) to de- 
compose the possible residues of BuLl, and evaporated 
in vacuo. The residue was dissolved in hexane, and 
complex 1 was isolated by means of column chromatog- 
raphy on silica gel with hexane as eluent (the separation 
was monitored visually, the main yellow band being 
collected). The yield of 1 was 84%. 1H N M R  (C6D6, 
8, ppm): 3.65 (m, 2H), 4.14 (m, 2H). The spectrum 
also contained a singlet at 3.97 ppm corresponding to 
the impurity (< 1%) of the starting CMT. Mass spectrum 
(EI, 70 eV), m/z (Ire t (%)): 240, 238 [M] + (7.0, 22); 
212, 210 [M-CO]  + (1.5, 4.1); 184, 182 [M-2CO]  + 
(9.2, 29); 156, 154 [M-3CO]  + (32, 100); 130, 128 
[C3H2CIMn] + (1.9, 4.3); 92, 90 [MnC1] + (12, 28); 63 
[C5H3] + (3.7); 55 [Mn] + (17). When the reaction mix- 
ture was quenched with water or AcOH instead of AcCl, 
product 1 was isolated in a yield of ca. 60%. 

A similar procedure with the use of a 1.6-fold excess 
of BuLi and 5-fold excess of 1,2-dibromotetrafluoroeth- 
ane (3) was employed to synthesize complex 2, which 
was isolated in a 68% yield. In this case the 1H N M R  
spectra indicated that product 2 contained ~4% of CMT, 
recrystallyzation from hexane failing to get rid of  it. 
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By application of the related procedure, we have also 
obtained bromobenchrotrene from benchrotrene and 
compound 3 in a 57% yield. The product was identified 
by mass and IH N M R  spectra. 
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One of the methods of preparation of nitroderivatives 
of  phenols, arylamines and other highly active aromatic 
substrates is nitration with dilute nitric acid in the 
presence of initiating additives of  nitrous acid 1. 

Recently we reported that it is possible to increase 
the rate of  the process 2,3 carrying out this reaction under F 
phase transfer catalysis conditions. We found that 3 
the cyclic t r imeric  pe r f luo ro -o -pheny lenemercu ry  F"U~#--~"y"F 
(o-C6F4Hg)3 (1), which is able to form complexes with ~ F   k_)l 
halide anions 4, is an efficient phase transfer catalyst for F ~ H g  ~ " ~  ~'F 
nitration of  acenaphthene with 21.3 % HNO 3 in the It )1 H . g  
presence of sodium nitrate and NaC1 (organic phase: a / ~ H g ~ F  
mixture of  benzene and nitrobenzene). The reaction F 
proceds at room temperature and after -40 min leads to 
almost quantitative formation of nitroacenaphthenes. F" " [  "F 
The role of  the chloride anions in this reaction is 1 F 

essential. It consists in coordination with mercury atoms 
of the catalyst to form lipophilic complex anion, which 
is the phase transfer carrier of  cationic electrophilic 
species responsible for the formation of nitroproducts. 

F3%CF3 

F3~.Hg Hg / cF3 

F3C" \ / "CF 3 
Hg Hg 

FaG CF3 
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