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mation on clays was rationalized only in terms of eq 1 and a 
terminating step which involved the formation of an inactive 
adenylate ester bond (A-P).20~24 Equation 1 is likely to de
scribe the polymerization of adenylates on clays since the 
adenylate binds to them while amino acids do not. In reversed 
micelles, however, eq 2 cannot be ignored since amino acids 
formed from the hydrolysis of the amino acyl adenylates re
main in the aqueous core of the reversed micelle in close contact 
with other adenylates. The chain termination step of the clay 
mediated polymerization (ester formation, A-P) rested upon 
the observed high percentages of peptides which contained 
terminal adenylic acid.20 Our inability to detect terminal ad
enylic acid in the peptides in the present work (either by ab
sorption or 252Cf plasma desorption mass spectroscopy) may 
imply different mechanisms in the clay and micellar systems. 
Alternatively, inactive amino acid esters of AMP (A-P) could 
have been present as impurities in the amino acyl adenylates 
(A~P) used in the clay experiments.21,24 A-P could react, of 
course, with A~P to give A2-P and P. It has been shown that 
the dicyclyhexylcarbodiimide, DCC, mediated synthesis of 
amino acyl adenylates, the method used to prepare A~P in 
the clay experiments,21'24 contained up to 20% A-P impurity.17 

The reaction of this ester impurity with the amino acyl aden
ylates (or peptide acyl adenylates) would result in peptides with 
a terminal AMP ester. Conversely, the method of preparation 
used in this work for A~P does not lead to A-P contamina
tion.14 

The micelle performs at least three functions which result 
in the formation of high molecular weight peptides: (1) they 
concentrate A~P, (2) they maintain the reaction at a pH >7, 
and (3) they minimize competing hydrolysis. The kinetics and 
mechanism of the condensation of amino acyl adenylates to 
high molecular weight peptides is the subject of our current 
and intensive investigation. The use of more complex functional 
micelles and colloidal aggregates is expected to result in even 
more efficient polycondensations. 
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A Diborane(6) Bridged Diiron Hexacarbonyl: 
Preparation of B2H6Fe2(CO)6 

Sir; 

The ferraboraneS, B4H8Fe(CO)3
1 and B5H9Fe(CO)3,

2 have 
been produced in good yield from the co-pyrolysis of B5H9 and 
Fe(CO)5.

3 Both the geometrical1,2 and electronic structures4 

of these compounds demonstrate, in agreement with Wade's 
predictions,5 that the equivalent boranes, B5H9 and B6HiO, are 
useful models for these compounds. We are interested in ex
ploring this analogy as the number of iron atoms in the cage 
increases. In addition we have demonstrated that the Fe(CO)3 
fragment provides a means of photochemical modification of 
the cage6 and we are interested in the behavior of species with 
two such fragments. Herein we report the preparation and 
characterization of the diiron ferraborane, B2H6Fe2(CO)6.

7 

In a typical preparation, the addition of 2.2 mmol of 
Fe(CO)5 and 3.0 mmol of B5H9 to a clear solution of 2.0 mmol 
of LiAlH4 in 19.7 mL of diethyl ether resulted in the rapid 
formation of a deep red solution and a dark precipitate.8 After 
standing at room temperature overnight, the nonvolatiles were 
removed at -196 0C. On treatment with 7.0 mmol of HCl, 
~6.8 mmol of noncondensibles was evolved and the solid dis
solved. Fractionation yielded unreacted starting materials, 
B4HgFe(CO)3, and a less volatile compound identified as in
dicated below as B2H6Fe2(CO)6. The reaction has been carried 
out several times on 2- and 8-mmol scales and the yield varies 
from 1 to 10% depending on the length of time and method of 
workup. The new compound is a yellow-brown liquid at room 
temperature and is very air sensitive. 

The new compound has the molecular formula Fe2B2-
C6O6H6 (56Fe2

11B2
12C6

16O6
1H6

+, calcd 307.9048 amu, obsd 
307.9066 amu; 56Fe2

11B2
12C5

16O5
1H6

+, calcd 279.9099 amu, 
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Figure 1. The proposed structure of B2H6Fe2(CO)6. 

obsd 279.9094 amu). The parent ion in the mass spectrum 
fragments by the sequential loss of six CO molecules and the 
envelopes of the parent ion and first two fragment ions are 
inconsistent with a molecule containing more than two boron 
atoms. The Fe2+ ion is also present in the fragmentation pat
tern. The gas phase infrared spectrum exhibits bands in the CO 
region at 2070 (s), 2058 (sh), and 2003 (s) cm"1. The IR 
spectrum of a film of the compound also contains a band at 
2530 (w) cm -1 which is attributed to VBH- NO bands were ob
served in the BHB bridging region. The 100-MHz 1H FT 
NMR spectrum in CD2Cl2 exhibits a broad resonance (300 
Hz, fwhm, relative area 1) at 5 0.2 and a broad resonance (250 
Hz, fwhm, relative area 2) at —10.3. On " B decoupling both 
resonances sharpen considerably (40 Hz, fwhm) and retain the 
same relative areas. The 25.2-MHz 11B FT NMR spectrum 
consists of a broad resonance at —24 ppm (200 Hz, fwhm).9 

The resonance is a doublet (/ » 90 Hz) each component of 
which appears to be an incompletely resolved multiplet. 

The compound is formulated as B2H6Fe2(CO)6 and the 
NMR and IR spectra are consistent with the structure shown 
in Figure 1. The broad 'H resonance at 5 — 10.3 is assigned to 
the four BHFe protons while the resonance at 0.2 is assigned 
to the two terminal protons.10 For this structure the 11B NMR 
spectrum is expected to consist of a doublet of triplets. The 
observed spectrum is consistent with this prediction; however, 
the B-H-Fe coupling is not resolved. The IR spectrum in the 
carbonyl region is not unlike that reported for S2Fe2(CO)6

1' 
and, thus, is also consistent with the proposed structure. 

In terms of the electron counting rules,5 the framework is 
nido having 12 skeletal electrons (2 from each Fe(CO)3, 2 from 
each BH, and 1 from each BHFe) in a four-atom cage. As such 
it is the analogue of B4Hg, an unstable borane that has been 
detected12 but not isolated. Alternatively, the compound can 
be viewed as the eight-electron donor B2H6

2- bound to the 
Fe2(CO)6

2+ dimer as a structure in which the 18-electron rule 
is satisfied. The high negative charge on the borane implied 

cif YO (2+) 

( O Q ^ VFe(CO)5 

by this formulation is consistent with the small BH terminal 
coupling constant suggested by the 11B spectrum.13 

The new compound is isoelectronic with C2H2Co2(CO)6, 
the parent of the known C2R2Co2(CO)6.

14 As such it is a new 
member of the growing class of bridged X2 dimetal carbonyl 
compounds.15-16 It is also the third example of a B„M„ cage17 

and another bridge between metal clusters and boranes, e.g., 
H4Ru4(CO) 12 and B4H8. As the compound is volatile, the UV 
photoelectron spectrum is presently being obtained. This study, 
as well as the results of other ongoing chemical investigations, 
should reveal more of the nature of this compound. 
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A Simple Synthesis of Sulfur Substituted 
Cyclopropanes. Effect of Solvent and Gegenion 
upon Mechanism and Product Composition 

SiV; 

In connection with another project, we had occasion to 
prepare sulfides of general structure 1. We reasoned that, based 
upon the well known propensity for methyl 4-bromocrotonate 
to undergo SN2 displacement reactions,1-2 mercaptide induced 
displacement of bromide from the bromocrotonate would 
suffice.3 We were therefore somewhat surprised to find that 
the product isolated in good yield (65-85%) from the reaction 
of methyl 4-bromocrotonate with lithium sec-butyl- or tert-
butylmercaptide did not show any vinyl hydrogens in the 1H 
NMR. Combustion and complete spectral analysis4 showed 
that the /ra«i-cyclopropane 2 was the product.5 

We were intrigued by the potential mechanistic and syn
thetic implications of this observation. Why did we not observe 
the formation of the expected product 1? Could we vary the 
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