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summary 

Bis(methylcinnamate)chromium has been synthesized by condensation of 
bis(benzaldehyde)chromium and carbomethoxymeth$enetriphenylphosphorane_ 
[5]Dibenzenechromocenophane-2-carbethoxy-3-one has been prepared by 
Dieckmann condensation of bis(ethyl-&phenylpropionate)chromium. 

Previously [ 1] we reported the synthesis of [4] dibenzenechromocenophane 
from 1,4diphenylbutane and chromium vapour. We now report the prepara- 
tion of [ 5] dibenzenechromocenophane-2-carbethoxy-3-one by Dieckmann 
condensation of bis(ethyl-&phenylpropionate)chromium. 

Two techniques were applied to synthesize bis(ethyl&phenylpropionate)- 
chromium: the reaction of atomic chromium with ethyl-&phenylpropionate 
[ 23 and hydrogenation of bis(ethylcinnamate)chromium [ 31. The latter was 
prepared in a 60% yield by condensation of bis(benzaldehyde)chromium and 
ethyl acetate [4]. We also found that the Wittig reaction is a convenient route to 
chromium compleries of cinnamic acid esters. Condensation of bis(benzaldehyde)- 
chromium and carbomethoxymethylenetriphenylphosphorane gives bis(methyl- 
cinnamate)chromium (I) in good yields: 

The mass spectrum of I showed peaks at m/e 376 (parent ion), 214 (P - L), 
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m&i quantitative yield of the P-ketoester II was obtained. The’product. was 
identified. on the basis of the elemental analysis, proton NMR and mass spectrom- 
etric data. It is worthwhile mentioning that condensation of ethyl-&phenylpro- 
lkonate in-the presence of -triphenylkethylsodium gives II in only 30% yield and 
that purification of the product from the latter reaction is a rather difficult 
task. 

The chromium complex of ethyl-@-phenylpropionate III reacts with potas- 
sium hydride to give [5]dibenzenechromocenophane-2-carbethoxy-3-one (IV): 
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The mass spectrum of IV contained a low intensity parent ion (m/e 362) and 
intense ions formed in fragmentation of the ligand. 

Photolysis of the reaction product gave only II. 

Expernnental 

All the reactions and the isolation of bis(arene)chromium complexes were 
performed under argon; the solvents were distilled in argon flow. The alumina 
for chromatography was heated at 150°C under vacuum (10S3 mmHg) and de-- 
activated with water (-12% by weight)_ -Tetrahydrofuran was refluxed and distilled 
over sodium benzophenone complex and redistilled over LiAl& prior to use. 
Reaction vessels were heated in argon flow. 

Carbomethoxymethylenetriphenylphosphorane [ 61, bis(benzaldehyde)chro- 
mium 173, and bis(ethylQ-phen$lpropionate)chromium iodide [2] were prepared 
as described in the literature cited. 

* I contained admixtures of Ph3PO which could not be removed by the chromatography or cryrtalli- 
z&ion techniques. 
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The mass spectra-of I and II were recorded on an MKh-1303 mass spectrometer 
fittea with a direct-inlet system_ The ionizing voltage was 40 eV, the inlet system 
temperature was 20”C;and the ionizing chamber temperature was 150°C. The 
mass spectrum of the chromium complex IV was obtained on an AEJ MS30j- 
DS-50 instrument at 350°C. The ionizing chamber temperature was 300°C and 
the ionizing energy was 70.eV. 

GLC of II and the photolysis products from IV was performed on a P$e 
Unicam 104 chromatograph at 200°C using a capillary column 70 m X 0.25 mm, 
the standard pliase Silicon OV-101, and helium as gas carrier. 

Preparation of bis(methylcinnamate)chromium (I) 
A solution of bis(benzladehyde)chromium (0.53 g, 2 mmol) and Ph,%!K- 

COOCH3 (1.34 g, 4 mmol) in 30 ml absolute benzene was refluxed for 6 h. The 
reaction mixture was then evaporated to half its initial volume and chromato- 
graphed on a column packed with AlzOs. Compound I (0.62 g, 92%) was eluted 
with a benzene/petroleum ether mixture. The product was deepred crystals, 
m-p. 122-123°C (crystallized from benzene/petroleum ether)_ Mass spectrum, 
m/e (relative intensities): 376 (<I%), 214 (27), 162 (40), 131 (83), 103 (67), 
77 (loo), 52 (53). The mass spectrum also contained the ions m/e 278 and 277 
due to triphenylphosphine oxide admixtures. 

The photolysis products from I (in CHCls) contained methyl cinnamate (GLC 
and TLC, A1203, benzene/petroleum ether 2 : 1). 

Condensation of ethyl-fl-phenylpropionate in the presence of KH 
Tetrabydrofuran (30 ml) and KH (90% purity, 0.4 g, 9 mmol) were intro- 

duced under argon into a four-necked flask connected to a buret. Argon flow 
was then stopped, and a solution of ethyl-,&phenylproprionate (1.38 g, 7.8 
mmol) in 30 ml tetrahydrofuran was added with vigorous stirring over a period 
of 30 min. The mixture was stirred for one further hour until gas evolution 
ceased. 209 ml of hydrogen was evolved, and the solution formed was crimson 
coloured. 

The solution was treated, under argon and with stirring, with NH,CI (2.7 g) 
in 20 ml H,O. The organic products were extracted with benzene, and the 
benzene solution was washed with three portions of water, dried over NatSO+ 
and evaporated to give II (1.18 g, 100%). After distillation (188-192”/4 mmHg) 
compound II was obtained in the form of an oily liquid (0.6 g, 50%). Analysis: 
Found; C, 77.84; H, 7.31. CZOHZ203 calcd.: C, 77.42; H, 7.10%. 

The ‘H NMR spectrum showed a phenyl proton singlet at 6 = 7.00 ppm, a 
methyi proton triplet centered at 6 = 0.94 ppm, and a number of signals in the 
region of 2.56-4.05 ppm corresponding to the CH and CH* protons. The peak 
area ratio was C,H, : CH3 : (CH, + CH) = 10 : 3 : 9. The mass spectrum: m/e 
(ion): 310 (P’), 177 (CBH&H2CHCOOC2HS’), 133 (C6H&H2CH2CO’), 131 
(C6H&H=CHCOt), 105 (C,H,CH,CH2’), 91 (&H&HI’), and 77 (C,H,‘). 

Preparation of bis(ethyl-/3-phenylpropionate)chromium (III) 
Bis(ethyl-&propionate)chromium(I) iodide was reduced with Na,S,O, to a 

neutral complex in a weakly basic water/ethanol solution under argon -(NH*OH 
was added to maintain pH = 8). Benzene was distilled off, the residue was dis- 



.vi~oz+sIy +.r++spensiou of KH (0.3 g, 7. mmoI) in 100 _mItetrahydrofuti 
under argon.during 30 min. Th& mixture was stirr&d.unti.I hydrogen evolution 
c&tied (120 ml of Hz was evolved over a period of 8 h). During the reaction, 
colouration of .the’mixtie changed from-greeti-brown to orange. Hydrdysis 
arid treatment of the reaction mixture were carried out as with II. Tk.e product 
was a deep red oily~substance (0.63 g, 84%) *. This was dissolved in-benzene arid 
ctibmatographed on-A&OS to give red-brown IV (0.25 g);m.p. 107-110°C. 
Tke mass spectrum of IV, m/e (relative intensities, %): .362(3), 177(5), 133(12), 
131(22),129(12), 105(33), 104(12), 103(15), 92(11), 91(100), 77(20), 65(17), 
55(16), 52(2)_ 

According to the GLC data, the photolysis products from IV (in CHC13) 
contained only II. 

Acknotiledgement 

The authors wish to express their thanks to A-G_ Makarovskaya and V.P. 
UraIets for GLC experiments. 

References 

A.N. Nesmeyanov, N.N. Zaitseva. Cj_A_ Domrachev. V-D. Zinov’ev. L.P. Yux’eva and 1.1. Tverdokhk- 
boxa._J_ OrgasmmeW. Chem.. 121(1976) C52. 
G.A. Domrache~, V-D. Zinov’ev. L_P_ Yur’eva and N.N. Zaitseva. Izv. Akad. Nauk SSSR. Ser. Khim.. 
(1976) 1638. 
A_N_ Nesmeyanov~ L_P_ Yur’eva. N_N_ Zaitreva. V_K_ Latov. S_D_ Soinov. L_M_ SamoiIenko. K-K_ 
BabievskE z~d _&_G_ MaIrarovskaua, Izv. Akad. NEuk SSSR. Ser. Kbia. (1976) 924. 
k-N_ Nesm~yano~. L.P. Yur’eva and N_N_ Zaitsevzt. IN. Akad. Nauk SSSR. Ser. JXbim_. (1976) 922 
C.A. Brown, Synthesis. (1975) 326. 
0. Wer, H. Gutmann; M. Nontavon. R. Riiegg. G. Ryser and P. Zeller. Helv. Chim. Acta. 40 (1957) 
1243. 
A-N. Nesme$&ov, L.P. Yur’eva, S.N. Levchenko and N.N. Zaitseva. Izv. Akad. Nauk SSSR, Ser. 

Khim., (1974) 2865. 

* AcCording to_GLC of the photolysis prod&s. the substance did not contain admixtures of the 
initial III. 


