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fluxing glyme (10 h) to provide a mixture (3:l) of 12e and 
12f (72%). Once again, the diastereomeric alcohols llb-f 
exhibited no tendency toward either an anionic [3,3] or 
[ 1,3]17 rearrangement under the conditions identical with 
those required for the transformation of lob-f - 12b-f. 

Thus, we have unveiled a useful variant of the anionic 
oxy-Cope rearrangement which allows ready access to the 
bicyclo[5.3.1]undec-7-ene ring system. The application of 
this process to the total synthesis of the taxane diterpenes 
via intermediates related to 2 and 3 is the subject of 
present investigations and will be reported in due course. 
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A New Route to Biphenylene via "Vollhardt 
Cyclization" from 
o -Bis[ (trimet hylsily1)et hyn yl] ben zene 
Summary: Reaction of o-bis[(trimethylsilyl)ethynyl)]- 
benzene with cyclopentadienyldicarbonylcobalt as catalyst 
and reagent is described, yielding biphenylene derivatives 
and cobalt complexes bearing novel organic ligands, re- 
spectively. 

Sir: In the last decade, cobalt-catalyzed intra- and in- 
termolecular acetylene and olefin cooligomerizations have 
been investigated intensively,lr2 yielding a number of 
natural products3 and species of theoretical i n t e r e ~ t . ~  
3-Hexene-1,5-diyne derivatives, however, have not played 
a role, hitherto, although interesting strained molecules 
might be synthesized. 

With use of syringe-pump techniques 1,2-bis[ (tri- 
methylsily1)ethynyll benzene (lp dimerizes in refluxing 
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o-xylene in the presence of catalytic amounts of ($- 
cyclopentadieny1)dicarbonylcobalt to yield biphenylene 
derivative 2 in 72% (Scheme I).6p7 

Under the same reaction conditions in a cobalt-mediated 
cyclization (ratio of 1 and CpCo(CO), = 1:l) 2 was obtained 
in 8% yield in addition to a variety of cobalt complexes 
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6 7.50-7.17 (m, 4 H), 6.83 (s, 4 H), 0.47 (8,  9 H), 0.07 (8, 9 H), -0.10 (8 ,  
18 H); 'H NMR (90 MHz, CCl,) 6 7.43-7.10 (m, 4 H), 6.67 ( s ,4  H), 0.40 

2900 (E), 2160 (a), 1240 (8)  cm-I. 
(7) All new compounds gave satisfactory analytical data and/or high- 

resolution mass spectral data. 

and references therein. (8, 9 H), 0.03 (8, 9 H), -0.17 ( ~ , 9  H), -0.18 (8 ,  9 H); IR (CHZClz) 2960 (a), 
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(3-6)73 bearing novel organic ligandse and a new biscarbyne 
cobalt cluster (7;'~'~ Chart I), the separation of which was 
achieved by careful alumina gravity column chromatog- 
raphy, using pentane-ether mixtures as eluants. The total 
mass balance was excellent (86%) and structural assign- 
ments of compounds 3-7 rest mainly on mass spectra 
which reveal the basic composition, lH NMR data which 
indicate the symmetry of the structures, particularly by 
the number of cyclopentadienyl and trimethylsilyl peaks, 
and characteristic infrared absorptions. 

The diastereoisomers 3 and 4 are derived from inter- 
molecular dimerization of two acetylene units in the co- 
ordination sphere of cyclopentadienylcobalt, leaving two 
unreacted acetylene groups. Differentiation between 3 and 
4 was achieved by inspection of the mass spectral data, as 
only 4 may show fragment 8 ( m / e  294).8 4 is a possible 
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intermediate en route to bis(cyc1obutadiene) complexes 
5 and 6, which might show interesting chemical behavior 
on decomplexation. This is a subject of continuing in- 
vestigation. The structures of 5 and 6 are in accordance 
with spectral measurements. Their relative configuration 
was tentatively assigned syn for 5 and anti for 6 on the 
basis of the appearance of the 'H NMR spectra. Both 
trimethylsilyl groups (6 0.33 and 0.27) and cyclopentadienyl 
ligands (6 4.83 and 4.73) are nonequivalent in 6, whereas 
in 5 cyclopentadienyl protons and trimethylsilyl protons, 
respectively, are isochronous. Interestingly, cluster 7 is 
formed by alkyne cleavage, a reaction which seems to be 
general.1° Another set of four still unknown complexes 
(19%) was isolated, three of which containing complexed 
cyclopentadienone moieties and (trimethylsily1)acetylene 
units (vCo 1580 cm-l, V C ~  2150 cm-'). Their 'H NMR 
spectra, however, are very complex and do not d o w  a final 
structural elucidation. The fourth, a purple complex whose 

(8) 3: 2%; yellow plates (from ether); mp 159 "C; IR (CH2Cl2) 2950 
(m), 2895 (m), 2145 (a), 1240 (m), 865 (a), 845 (8 )  cm-': mass spectrum, 
m / e  664 (84, M+)b 649 (2, Mt - CHI), 599 (7, Mt - C6H61, 591 (12, Mt 
- Mesa), 394 (100, M+ - C6H6Co - 2MesSi), 329 (92), 73 (51, Me3Si); 'H 
NMR (CDCld 6 7.63-7.30 (m, 4 H), 7.27-7.07 (m, 4 H), 5.15 (8, 5 H), 0.23 
(e, 18 H), 0.00 (s,18 H). 4 7%; yellow needlee (from ether); mp 164 "C; 
IR (CHzCIJ 2945 (m), 2895 (m), 2140 (m), 1240 (m), 860 (81,840 ( 8 )  Cm-'; 
maca spectrum m / e  664 (100, Mt), 649 (2, M+ - CHd, 599 (6, Mt - C&d, 
591 (26, M+ - Meai), 394 (97, Mt - CSH6Co - 2Me3Si), 329 (871,294 (54, 
MeaiCCSiMe&CJ-i,J, 73 (50, Me3Si); 'H NMR (CDCW 6 7.68-7.48 (m, 
4 H), 7.47-7.15 (m, 4 H), 5.22 (8, 5 H), 0.28 (a, 18 H), 0.22 (8, 18 HI. 5 
32%; yellow plates (from acetone); mp >300 "C; IR (CHC13) 3100 (w), 
3050 (w), 2960 (m), 2900 (w), 1245 (a), 1005 (a), 860 (a), &40 (8)  Cm-'; ma88 
spectrum, m / e  788 (53, M+)> 773 (1, Mt - CHI), 716 (2, Mt - MeaiCHJ, 
644 (8, Mt - 2MezSiCH2), 617 (22), 429 (431, 294 (22, 
Me3SiCCSiMe&oC,jH& 189 (46, (C6H&Co), 73 (100, Me3Si); 'H NMR 
(CDCld 6 7.70-7.47 (m, 4 H), 7.10-6.97 (m, 4 H), 4.90 (a, 10 H), 0.03 (a, 
36 H). 6: 11%; yellow plates (from acetone); mp 224 "q IR (CHZClz) 
2950 (m),2895 (m), 1245 (m), 1005 (m),855 (81,840 (81,810 (8)  cm-';m= 
spectrum, m / e  788 (100, M+), 773 (2, Mt - CH3), 618 (44), 294 (16, 
MesSiCCSiMe3C&&Ip), 189 (52, (CSH~)ZCO), 124 (6, C~HSCO), 72 (44, 
Measi); 'H NMR (CDCl,) 6 7.93-7.67 (m, 2 H), 7.23-6.83 (m, 6 H), 4.83 
(s,5 H), 4.73 (a, 5 H), 0.33 (a, 18 H), 0.27 (a, 18 H). 7 7%; purple needles 
(from ether/pentane); mp 58 OC; IR (CHZClz) 2955 (m), 2920 (m), 2900 
(m), 2860 (w), 2140 (m), 1240 (m), 1115 (m), 1010 (m),860 (s),840 (4 
800 (e), 645 (m) cm-'; mass spectrum, m e 642 (40, Mt), 189 (100, 

(m, 4 H), 4.57 (8, 15 H), 0.93 (8, 9 H), 0.20 (a, 18 H). 
(9) See alee: Wing, E. R. F.; Vollhardt, K. P. C. J. Organomet. Chem. 

1981,217, 105. 
(10) Fritch, J. €2.; Vollhardt, K. P. C. Angew. Chem. 1980, 92, 570; 

Angew. Chem., Znt. Ed. Engl. 1980,19,559. 

(C,jH&Co), 124 (2, C&Co), 73 (13, Me@); I H NMR (CDClJ 6 7.87-7.33 

basic composition was indicated by its mass spectrum and 
elemental analysis, arises from the reaction of one diyne 
molecule 1 with three cyclopentadienylcobalt units and one 
carbon monoxide molecule (C32H370Si2C03). An X-ray 
study is under investigation. 

The described reaction of diyne 1 with catalytic amounts 
of CpCo(CO), demonstrates a new entry to biphenylene 
derivatives which are not accessible by other routes. With 
equimolar amounts of the same transition-metal complex 
no intramolecular condensation occurs probably due to 
strain-related factors, but intermolecular mono- and bis- 
condensation products are formed which are stabilized by 
complexation to cyclopentadienylcobdt. Further reactions 
of 3-hexene-1,bdiyne derivatives with different transition 
metals are in progress. 
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A Short Synthesis of the 
4-Demethoxy-11-deoxyanthracycline Skeleton. 
Regiospecific Enolate C-Carboxylation with Carbon 
Oxysulfide 

Summary: Regiospecific C-carboxylation of enolate 2 and 
COS followed by methylation (CH31) and cuprous triflate 
cyclization results in a tetracyclic product 9 which can be 
converted into 11-deoxyanthracyclines. 

Sir: We have been interested in an approach to 4-de- 
methoxy-11-deoxyanthracyclinesl which takes advantage 
of the remarkably efficient 1,Caddition of the benzyl anion 
1 to cyclohexenone. The adduct enolate 2 can be trapped 
by protonation or by silylation to give 3 (7545%) or 4 (ca. 
W%), respectively. This reaction proceeds smoothly when 
HMPA is present (1.5 equiv). In THF alone, the yield of 
3 isolated after enolate quenching drops to 10% and 
complex side products are formed 
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