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Present ly ,  much attention is being focused on the study of heteroorganic  derivat ives of a r y l c h r o m i u m -  
t r icarbonyls .  Detailed studies [1-5] of synthetic methods and proper t ies  of a ry l ch romiumt r i ca rbony l  de r iva -  
tives of m e r c u r y  have been reported,  in the present  investigation the synthesis and the physical  and chemica l  
proper t ies  of chromiumtr iearbonyl  complexes of d ibenzylmercury  (DBM) are  studied. 

P re l imina ry  studies idicate that the react ion of Cr(CO) 6 with (C~H~CH2)2Hg in a 1 : 1 d i g l y m e - o c t a n e  
mixture takes place with considerable decomposition of the o r g a n o m e r e u r y  compound, resul t ing  in a complex 
mixture of a ry lchromiumtr ica rbonyls .  Consequently, to achieve our  goal the reaction of Dt3M with t r i a m -  
moniumehromiumtr icarbonyl  (NH3)3Cr(CO)3 at a much lower tempera ture  was ca r r i ed  out. The react ion was 
ca r r i ed  out in boiling dioxane in a ratio of 1 : 2. Copious ammonia was l iberated and the react ion mass  a s -  
sumed an intense yellow coloration. Yellow c rys ta l s  of b i s (benzylchromiumtr ica rbonyl )mercury  (I) were ob-  
tained in 6570 yield upon cooling the react ion mixture.  

(PhCH~)~Hg q- 2(NH3)~Cr(C0)a--~ [(CO)~CrPhCH~]2Hg + 6NH a 
(I) 

Compound (l) is a lemon-yel low crysta l l ine  solid, stable in a i r  and decomposing at 214~ readi ly  so l -  
uble in acetone,  hot dioxane, dimethoxyethane, and diglyme, less soluble in CHC13, and insoluble in n-a lkanes .  
PMR spectrum in DMSO-da shows a singlet at 2.06 ppm and a poorly resolved multiplet at 5.1-5.9 ppm ( re la-  
tive intensity 2 : 5), which is at tr ibuted to the methylene protons and the phenylchromiumtr iearbonyl  groups.  
Elemental  analysis  and IR and NMR spectra  confirm the s t ructure  of (I) as a ~r-complex in which the a romat ic  
rings of D~M are  coordinated with two chromiumtr ica rbony l  groups. Fur ther  confirmation of the s t ruc ture  of 
(I) was obtained by investigating the react ions  of this compound. 

It is known that a romat ic  compounds of m e r c u r y  readi ly react  with halogen with the formation of a ry l  
halides and salts  of m e r c u r y  [6]. The react ion of (I) with 12 was ca r r i ed  out in a solution of dimethoxyethane 
at -45~ By the dropwise addition of 12 in dimethoxyethane to a vigorously s t i r red solution of (I) in d imeth-  
oxyethane, rapid decolorizat ion of the iodine occur red  and the reaction was completed upon the addition of 2 
moles of [ 2. By ca r ry ing  the above react ion at lower tempera ture  no decomposit ion of the a r y l e h r o m i u m t r i -  
earbonyl  s t ructure  occur red .  Prac t ica l ly  no CO was l iberated in the reaction.  An orange a r y l c h r o m i u m t r i -  
carbonyl  complex (II) was isolated from the mixture in 79~ yield. 

(I) + 2I~ --~ 2(C0)aCrPhCH~I + HgIe 
(II) 

Compound (1I) is an orange crysta l l ine  compound with mp 79-81~ Elemental  analysis  and IR and PMR 
spectra  (singlet at  4.04 ppm and a multiplet with center  at  5.21 ppm) cor respond to the proposed s t ruc ture .  
This method of prepar ing (iI) has advantages since iodine derivatives of a ry lch romiumt r i ca rbony l s  could not 
be obtained direct ly  f rom PhCH2I and Cr(CO)6. 

The major i ty  of o rganomereur ic  compounds are  easi ly reduced to metall ic m e r c u r y  and the appropr ia te  
hydrocarbons.  It was shown [1] that LiA1H 4 did not decompose the a ry leh romiumt r i ca rbony l  s t ruc ture  but r e -  
sulted in the substitution of m e r c u r y  by hydrogen. The action of excess  LiAIH 4 on (I) in ether at  ~ 20~ r e -  
suited in the isolation of metall ic  m e r c u r y  from the mixture.  After  hydrolysis  of the fi l trate with dilute H2SO 4 
(1 : 4) and removal  of the ether,  t o luenechromiumt r i ca rbony lwas  obtained in 69~ yield, which was identified 
by T LC and GLC. 

(I) + 2LiA1H~ --~ 2(CO)aCrPhCHa + H g  

One of the s implest  methods of obtaining o rganomercu r i c  salts is the double decomposit ion of fully sub-  
stituted derivat ives of m e r c u r y  with salts  or  oxides of mercury .  
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Benzylchromiumtr icarbonyl rnercury  chloride (HI) was synthesized by react ion of (I) with HgC12. 

(I) + HgC12 -+ 2 (CO)3CrPhCHzHgCI 
(m) 

The react ion was ca r r i ed  out in n-butanol with an excess  of HgC12 for 8 h at  80~ From this react ion ([H) 
was isolated in 76~ yield. IR spect ra ,  e lemental  analysis ,  and resul ts  of the reaction with iodine confirm 
s t ruc ture  {ili). Compound (lI[) is a yellow crysta l l ine  substance, decomposing at 140~ and rela t ively stable 
in a i r  as  a solid, it is soluble in acetone and dimethoxyethane, moderate ly  soluble in benzene, and insoluble 
in no rma l  alkanes.  

Metal hatides,  in cont ras t  to m e r c u r y  salts,  do not form stable organornetall ic compounds, but homo- 
lyric cleavage occurs  at  the C - H g  bond followed by substitution at the Hg atom with halogen in the reaction 
of CuCl 2 [7], o r  with hydrogen in the case of CoCI 2 and ~-eC% [8]. It is known that d iphenylmercury  [7], DPM 
[9], and b is (phenylchromiurnt r icarbonyl)mercury  [5] reac t  with CuCI 2 to give organochlor ine compounds. The 
reac t ion  of (I) with CuCI 2 was ca r r i ed  out in dimethoxyethane at -10~ and 80~ and of (l) and CuCI~ in I : 2 
and 1 : 4 mola r  ratio s, respect ively .  At -10~ and a mola r  rat io of 1 : 2 for  (I) and CuC12, CO was not l iberated, but a 
white precipi ta te  of Cu2C12 was obtained. F rom the fil trate two yellow compounds were isolated which were 
charac te r i zed  by their  solubility in n-hexane.  The n-hexane-soluble  compound was charac te r i zed  as benzyl-  
ch romiumtr ioa rbony l  chloride (IV) on the basis of elemental  analysis ,  GLC, IR spectra ,  and melt ing point, and 
synthesized independently by the procedure  given in [10]. The n-hexane-insoluble  compound was charac te r ized  
as compound ([II) on the basis  of its proper t ies .  Therefore ,  the react ion of compound (i) with CuC12 can be 
r ep resen ted  by the scheme (I) -[- 2CuCI~-+ (III) + (CO)3CrPhCH2C1 + Cu2C12 

(iv) 

The yields of compounds (III) and (IV) are  84 and 86~ respect ively .  Increas ing  the react ion t empera tu re  to 
80~ did not change the course  of the react ion and the molar  rat ios of the compounds. Increas ing the quantity 
of CuC12 (1 : 4) led to significant oxidation of the a ry loh romiumt r i ca rbony l  compounds by the excess  CuCI 2 with 
the l iberation of CO and the appearance of PhCH2HgCI , PhCH2CI , and CrCt 3 in the react ion mixture.  

Therefore ,  b i s (benzy lchromiumtr ica rbonyl )mercury  can easi ly be prepared as a stable intermediate for 
the prepara t ion  of benzylchrorniurntr icarbonyl  derivat ives hitherto not easi ly access ib le .  

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

The IR spectra were taken on a UR-20 spectrometer in Nujol. The PMR spectra of compounds (1)-(IV) 

were taken on a Tesla BS-487C (80 MHz) with a I0-15~ solution in CCI~ or acetone. The PMR spectra of (I) 

was taken in (CD3)280 with TMS as external standard. 

Dibenzylmereury [II] was synthesized by the Grignard reaction. The solvents were dried from moisture 

and air. All reactions were carried under argon. 

Bis(benzylehromiurntricarbonyl)mercury (l). In an apparatus provided with a condenser, magnetic stir- 

rer, and a buret for measurement of gas evolution, 7.6 g (20 mmoles) of dibenzylrnercury and 7.4 g (40 mmoles) 

of triarnmoniumchrorniurntricarbonyl were placed in 60 ml of dioxane. The mixture was heated at 110~ for 

5 h and the reaction mixture filtered through a sintered funnel with a layer of Al203. Upon cooling the filtrate, 

a yellow product precipitated which was washed with hot hexane and crystallized from dioxane to yield 3.95 g 

(65~) of (I). Found o/~: C 36.78; H 2.96; Cr 15.95. C20H14Cr2HgO 6. Calculated ~:  C 36.64; H 2.11; (Jr 15.87~,.. 
IR spect rum(v,  ore-l):  1865 and 1950 (CO). PMR spect rum (5, ppm); (CD3)SO) : 2.06 (s, CH2) , 5..1-5.9 (m, 
PhCr(CO)3). 

Reaction__of bi_s(benzylchromiumtricarbonyl)mereury with iodine. To a solution of 0.65 g (1 mmole) of (I) 
in 100 ml dimethoxyethane s t i r red  and cooled to -45~ was added dropwise a solution of 0.54 g (2 mrnole) of iodine in 30 
ml dimethoxyethane,  and the react ion mixture was s t i r red  for 30 rain. The mixture was t reated with an aque-  
ous solution of Na2S203 and extracted with 40 ml benzene. The benzene layer  was separated and dried with 
Na2SO4; the solvent was evaporated under vacuum and the yellow residue rec rys ta l l i zed  from hexane. The 
yield of  (II) was 0.55 g (79~), mp 79-81~ Found ~:  C 35.25; H 3.03; Cr 14.36; I 33.06~. C10HTCrIO 3. Cal-  
culated ~ :  C 33.89; H 1.98; Cr 14.41; I 35.87~. iR spect rum (v, crn-1): 1865 and 1965 (CO). PMR spectrum 
(5, ppm):  (CC1):4.04 (s, CH2); 5.0-5.3 (m, C6H~(CO)3 ). 

Reaction of  b is (benzylchrorn iumtr icarbonyl )mercury  with LiA1H 4. To a s t i r red  solution of 1.31 g 
(2 mmoles)  of (I) in 200 ml of anhydrous ether  was added a fivefold excess  of LiAIH 4 in 200 ml ether ,  Metallic 
m e r c u r y  soon separa tes  out. The mixture was heated for 1 h and fi l tered; the fi l trate was treated with dilute 
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H2SO 4. The e ther  l ayer  was washed with water  and dried with CaCI 2 and dist i l led.  The yellow crys ta l l ine  
compound was subl imed under vacuum at  70~ The yield of  t o luenechromiumt r i ca rbony l  was 0.54 g (59%), 
mp 79~ (compared with [12]). 

Reaction of b i s (benzy l ch rom i um t r i ca rbony l )mereu ry  with HgCI~. A mix ture  of 0.98 g (1.5 mmoles )  
of (I), 1 g of HgC12 (3.5 mmoles ) ,  and 120 ml  n-butanol  was kept in an evacuated g lass  sealed tube for  8 h at  
85~ with per iodic  shaking. Upon cooling, yel low c r y s t a l s  separa ted .  The product  was washed with hexane 
and dried under vacuum. The yield of  (III) was 1.05 g (76~), mp 140~ (with decomposi t ion) .  Found ~:  C 26.90; 
H 2./tl; C1 8.43. C10HTC1CrHgO 3. Calculated o/~: C 25.01; H 1.51; CI 7.68. IR spec t rum (9, cm-1): 1875 and 
1950 (CO). 

Reaction of b i s ( b e n z y l c h r o m i u m t r i c a r b o n y l ) m e r c u r y  with CuC12. a. A mix ture  of 1.31 g (2 mmoles )  
of ([) and 0.54 g (4 mmoles )  anhydrous CuCI 2 in 120 ml  dimethoxyethane was s t i r r ed  for 1 h at  -10~ The 
white prec ip i ta te  of Cu2C12 was f i l tered;  the yield was 0.39 g (98~ The yellow f i l t ra te  was evapora ted .  The 
oi ly res idue  was dissolved in hexane and f i l tered,  and the solvent  was r emoved  under vacuum. The yield of 
(IV) was 0.43 g (86~ mp 63-65~ (compared  with [10]). The yellow res idue  insoluble in hexane was dried.  
The yield of (HI) was 0.76 g (84g), mp 140~ (with decomposi t ion) .  

b. The above reac t ion  was c a r r i e d  out for  10 min a t  80~ The reac t ion  products  were  isolated by a 
similar manner. The yield of (IV) was 0.42 g (81~ of (Ill), 0.58 g (79~); and of Cu2CI2, 0.37 g (94G). 

c. A mixture of 1.31 g (2 mmoles) of (1) and 1.08 g anhydrous CuCI 2 in 120 ml dimethoxyethane was 
stirred for i h at -10~ The yield of (IV) was 0.41 g (39%); of (Ill), 0.19 g (20%); and of Cu2CI2, 0.80 g(100G). 

C O N C L U S I O N  

Bi s (benzy l c h rom i um t r i ca rbony l )m ercu ry  was synthesized by the reac t ion  of d ibenzy lmercu ry  with 
(NH3)3Cr(CO)~inboilingdioxane. Its reac t ion  was studied with iodine, LiAIH4, HgCl2, and CuCI 2. 
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