The B-lactams were identified by mass spectral, in-
frared, and nmr data. Characteristic 3-lactam car-
bonyl peaks at ca. 1745 cm~! ¢ in the infrared were ob-
tained for all products while the nmr spectra showed no
vinyl protons, but instead the expected multiplets [ca.
76.80(2 H) and 7.1 (2 H)] associated with the methylene
protons in four-membered lactam rings.'

We are exploring cyclopropanone ring enlargements
as methods for preparing S-lactam derivatives of amino
acids, and as routes toward the synthesis of substances
related to penicillin.
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Germa- and Stannaundecaboranes
Sir:

Several examples of the insertion of representative
elements other than carbon into boron hydride cages
have been reported.-3 However, the absence of
compounds containing group 1Va elements below car-
bon has been surprising. Recently, we have found that
reactions between NaB;,H;; and (CH3)sGeBr or (CH3);-
SnClI result in the formation of what appear to be the
first examples of germa- and stannaundecaboranes,
(CHg)zGeBmHm and (CHg)zSI’leHm.

In a typical preparation of (CH3).SnB; H},, NaB;Hi;
(3.0 mmol), obtained from the NaH deprotonation of
ByoHyy, was allowed to react under N, at | atm of
pressure with (CHj3)sSnCl (7.3 mmol) in diethyl ether.
After 1.5 hr at 75° the reaction mixture was evaporated
to dryness and extracted with benzene. Removal of
the benzene in vacuo followed by repeated high-vacuum
sublimation of the residue at 94° yielded pure (CHs).-
SnByHy: (mp 123-124°, yield 18%)). Anal. Calcd
for C;B;;SnHys: B, 40.19; C, 8.93; H, 6.75. Found:
B, 39.96; C, 9.07; H, 6.73. Under similar reaction
and purification conditions, NaB;H;; (5.0 mmol)
and (CH;);GeBr (6.0 mmol) react to form (CHj);-
GeB(Hy: (mp 82-839, yield <5%). Anal. Calcd
for C,B,(GeHys: B, 48.52; C, 10.78; H, 8.14. Found:
B, 47.48; C, 10.52; H, 8.31.

The (CHg)zG‘eBmHm and (CHs)zsanHm are ther-
mally stable and exhibit reasonable stability in air. The
mass spectra of these compounds exhibit fragmentation
envelopes which are entirely consistent with those
expected for heteroatom-substituted decaboranes. The
highest mass peaks in the low-energy (15 eV) spectra

(1) W. R, Hertler, F. Klanberg, and E. L. Muetterties, Tnorg. Chem.,
6, 1696 (1967).

(2) J. L. Little, J. T. Moran, and L. S. Todd, J. dmer. Chem. Soc.,
89, 5495 (1967).

(3) J.L.Little and A. C. Wong, ibid., 93, 522 (1971).
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Figure 1. The 32-MHz B nmr spectrum of (a) (CH;),GeB;H;.

and (b) (CH;).SnB,H,; in benzene solvent. Chemical shifts (ppm
relative to BF;-O(C:H,),) and coupling constants (Hz) are, for a
(A) —13.3,145; (B) —5.5,160; (C) +0.7, est 170; (D) +6.9, 170;
and (E) 29.4, 160; and for b (A) —10.4, 148; (B) —2.4, 167;
(C) 5.4, 148, and (D) 29.1, 157. Numbers in parentheses refer to
relative resonance areas.

of (CHg)zGeBmHu and (CH;«,)zsanle occur at m/e
228 and 276, respectively, and can be assigned to the
(CH3)276G6UB10H12+ and (CH3)2124SI’1“B10H12+ molec-
ular ions. Absorption peaks in the infrared spectrum
of (CHj3):GeByoHy. at 2950, 2590, and 1970 cm—! and
in the spectrum of (CHj;).SnB,H;. at 2900, 2550, and
1910 em~! suggest the presence of B-H,*® C-H,*¢ and
B-H-B*¢ groups. The lack of absorptions in the
2060-2100- and 1820-1870-cm~! regions*” indicates the
absence of Ge—H or Sn—H bonded units, respectively.
The 32.1-MHz 'B nmr spectra of the new compounds
are shown in Figure I, and spectral parameters are
given in the figure legend. From !'B-{'H] double-
resonance experiments and examination of the 70.6-
MHz high-field spectra, the spectra appear to consist
of doublet resonances only, suggesting that each boron
atom is terminally bonded to a single hydrogen atom.
The presence of an area 2 doublet in the region of the

(4) K. Nakamoto, “Infrared Spectra of Inorganic and Coordination
Compounds,” Wiley, New York, N. Y., 1963,
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OBH ®=Ce or Sn

Figure 2, A possible structure for (CH;)MB;oH,..

2,4 borons of ByoHy; (and derivatives)® suggests that the
(CH;3):Ge or (CH3).Sn group occupies a cage position
such that a plane of symmetry and the equivalence of
the 2,4 borons is maintained. The 60.0- and 100-MHz
'H nmr spectra exhibit broadly spaced peaks due to
terminal hydrogens on boron (area 10) and a broad
singlet (area 2) at 6 5.4 ppm? due to bridge protons.
In addition, two sharp singlet peaks of area 3 each at
6 —0.46 and —0.27 ppm for (CH;).GeB;H;, and &
+0.13 and —0.17 ppm for (CHj;),SnB,(H;, are seen.
In the latter case, the tin satellite peaks expected for the
(CH;),Sn moiety are present, demonstrating con-
clusively that the methyl groups are bonded to the tin
and not to cage boron atoms.

A possible structure for the new germa- and stan-
naundecaboranes inferred from the above data is
shown in Figure 2. Assuming a rearrangement of the
boron cage does not occur in the reaction, it seems
plausible to describe the compounds as 7-substituted
(CH;).Ge or (CH;).Sn undecaboranes. The methyl
groups on the group IV element lie on a plane of
symmetry in positions exo and endo relative to the open
face of the nido Il-atom fragment. Data which allow
assignment of the positions of the two bridging hydro-
gens are not yet available; however, they may reside
in 8-9 and 10-11 positions analogous to that suggested
for BygH—transition metal complexes, 1011

Preliminary reactions of (CHj;),SnB; H;, have been
carried out which support the structure postulated
above. Reaction with HCI yields (CH;3).SnCl, and
BmHU in >95% yleld.

(CHj3),SnBioH;; + 2HCl —> (CH;):SnCl: + B;oHy,

An analogous reaction using DCI yields u-BioHpDo.
Attempts to deprotonate (CH;).SnB;Hy to form the
conjugate base anions have so far been unsuccessful.
Treatment with aqueous (CH;){NOH solutions results
in the formation of mixtures of (CH;);NBy,H;; and
(CH;);NByoHys;.

Further studies of the mechanism by which the CH;
group is cleaved from (CH;);Ge-~ and (CHj)sSn—
moieties in the formation reactions are in progress.
The chemistry of the new group 1V substituted boranes

(8) A. D. Norman and S. L. Rosell, Inorg. Chem., 8, 2818 (1969),
and references cited therein.

(9) Proton resonance positions were measured relative to benzene
solvent but are reported relative to (CHs).Si.

(10) F. Klanberg, P. A, Wegner, G. W. Parshall, and E. L. Muetter-
ties, Inorg. Chem., 7, 2072 (1968).

(11) N. N. Greenwood and D. N, Sharrocks, J. Chem. Soc. 4, 2334
(1969).

and other reactions in which they might form are being
investigated and will be reported later.
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The Crystal Structure of a 5(10)-Unsaturated
3-Keto Steroid. The Conformation of Ring A
Sir.

The half-chair cyclohexene? conformation 1 has been
proposed? as the low-energy form of ring A in 5(10)-
unsaturated steroids in order to account for (a) the
stereoselective LiAl(O-reri-Bu);H reduction of the 3-
ketone 3 leading to the 3a- and 3B-alcohols 6 and 7
in 7:1 molar ratio and (b) the nmr spectral characteristics
of the epimeric 3-alcohols and 3-azides in the respec-
tive C-3 proton regions.* On the other hand, similar

0L CH,

R, 0
3.R,=R,=O:R,=0,CCH 8
4.R,=R.=0;R, = O,CCH,I
5.R1=R‘_Y=O; va=OH
6, R, = OH; R, =H: R, = 0,CC;H
7.R, = H; R, = OH; R, = 0,CCH

experiments® starting with the estra-5(10),9(11)-dien-
3-one (8) have led to the conclusion that conformational
preference in ring A of this system is very weak, though
in the same direction. These results have recently
provided a testing ground for semiempirical calcula-
tions of equilibrium geometry employing advanced
computer methods.® It was calculated that ketone 3
should exist in the half-chair form 1, favored by 0.9
kcal/mol over the alternative half-chair 2. Ketone 8
was predicted to favor conformer 2, but by only 0.3
kcal/mol. We have now found that the conformation
of the 5(10)-unsaturated 3-ketone 4 in the crystalline
state entails not a half-chair but a semiplanar® form of
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