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neral construction of the cell used for the measurements 
was as follows.

Ag 5X10f M AgC104 II 5X10" M
TEAP (1X10" m, MeOH) || TEAP (MeOH)

1X10-3 m AgC104 Ag(I)-ISE
TEAP (5X10*M, MeOH)

Titrations were carried out in an all-glass cell thermosta
ted to 25± O.lt. Titrant was added from 5 to 10 mL micro
burets calibrated. The data were analyzed, using KINFIT48 
to fit the calibration curves for calculating the stability cons
tants.

Extractions. The chloroform solution of the podand (5.0 
mL, 3.0X10-3 M) and the aqueous solution of cation picrate 
(5.0 mL, 3.0X10—3 M) were placed in a volumetric flask, 
and the flask was shaken in thermostated incubator for 30 
min at 25± 0.2t. The concentration of univalent cation pic
rate in the water phase was determined from its absorption 
at 356 nm.
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Previously 娜加-&B7H11 was obtained from either the 
reaction of BHa'THF or NaBH4 with arachno~6f8-S2B7lls~ or 
arachno-6,8-S2^7^ in moderate yield as 아u)wn in Eq. 1 
and 2.1-2 The formatica of hypho-S^TUn was viewed as invol
ving an initial interaction between the Lewis acid BH3 and 
the base borane anion, followed by a cluster rearrangement.

L c D u _ L BH^THF、, ., C D LT 小
arachno-S2R7^.B ° 以+------ > 孔)少九a&BzHu (1)Z. ri

arachno-S2B7H9 * 恬BH4-- > 娜阮-S2B7H11 (2)
z. H

In this study we found that arachno-S^^r has been ther
mally transformed to the corresponding hypho-S^iHio- in 
excellent yields.3 Thus, the reaction was carried out during 
a period of overnight at refluxing condition and subsequent 
protonation gave the corresponding hypho-S^Hn in a good 
yield. It has been noted that the conversion of arachnoS^T^r 
to 明，知-S2B7H10— was varied with the solvent used and the 
best conversion was observed when ”夜加0&B7H8 一 was re
fluxed in glyme solvent.

arachno-S^- 幸点의监 jn glyme > 皈妨。一&既氐 (3) 
Z. H

This procedure makes 切版-S2B7H11 compound one of the 
most readily available thiaborane intermediate which can be 
used for further syntheses without purification. This dithia
borane has been identified by its mass spectrum,and 
nB-NMR spectra, and by comparison with an authentic sam
ple.2

This high yield preparation of the hypho-S^i^o^ dithiabo
rane enabled us to use it for a convenient synthesis of a 
variety of new metalladithiaboranes. Thus, we have now in
vestigated these possibilities and report here the syntheses 
and structural characterizations of a unique series on nine- 
and ten-vertex dithiaborane clusters derived from hypho-S^y 
Hn.

Treatment of 切版-S2B7H1" with Cp(CO)2FeCl in glyme 
at reflux temperature overnight resulted in the formation 
of an orange-yellow complex I (24% yield), under the condi
tion of dry column chromatography on silicagel in w-hexane. 
Exact mass measurement supports the proposed composition 
of CsHsFe&BzH" The nB-NMR spectrum 아lows evidence
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arac/i»u>*7-Cp*Rh-6,8-S2B6Hg III

Figure 1. The 64.2-MHz UB-NMR spectrum of I, II, and III.

for a lack of symmetry, and the 2-D llB-nB NMR spectra 
show connectivities supporting the structure shown in Figure
1. The HNMR spectrum of I contains an upfield resonance 
at —1.6 ppm, consistent with the presence of one bridging 
hydrogen. Of all possible structural arrangements being in 
agreement with the NMR spectral result, only the nido-6- 
CpFe-7,9-S2B7H8 I structure shown is the most plausible.

In contrast to the preceding reaction, treatment of hypho- 
S2B7H1U with (CO)sMnBr in glyme afforded a yellow com
plex II in 28% yi이d. Mass spectral analysis and the NMR 
d가a，correspond well to the /r>/>/zo-l-(CO)4Mn-2,5-S2B6H9 II 
structure. Thiaborane of the formula, (CO)4MnS2B6H9 II 
would be hypho skeletal electron systems (9 cage atoms and 
13 skeletal electron pairs) and would be expected to adopt 
an open-cage geometries found in /y»/>Ao-l-CH2-2f5-S2B6H82 
The UB-NMR spectra of II and ^/w)-l-CH2-2,5-S2B6H82 have 
similar feature and support the structure proposed in Figure 
1 showing four doublets of relative intensities 2 :2 : 1:1. 
The assignment for H give in the Figure also agrees with 
2D llB-uB COSY NMR experiments. The 200 MHz 】H・NMR 
spectrum of II strongly supports the proposed formulation, 
showing two distinct types of bridging hydrogens in a rela
tive ratio of 2 : 1. Upon boron decoupling one broad BH brid
ging hydrogen resonances collapse to a triplet arising from 
two terminal B-H hydrogens.

Reaction of 如p阮玲氐(「with [Cp^RhCLb in glyme pro
duced a red species and the mass spectrum of which is con
sistent with a monometallic anzc/rMo-7-Cp*Rh-6t8-S2B6H8 com-

3 
aracAno-7-Cp»Rh-618-S2B6Hg III

plex HI. The spectral data6 are consistent with those found 
for arachno-7-CpCo-6t8-S2B6Hs7-8 and arac/zwo-7-Cp*Co-6,8-S2B6- 
H89 by Sneddon et al. Compound III is the Cp*Rh analogue 
of the previously characterized clusters <zrac/zKO-7-CpCo-6,8- 
S2B6H87,8 and anzcAMO-7-Cp*Co-6,8-S2B6H89 and is the only 
compound isolated in the above reaction which retained two 
bridging hydrogens. The compound thus adopts the arachno- 
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structure, shown in Figure 1, which is based on an octadeca
hedron missing two adjacent vertices.

The formation of the complex I can be envisaged as the 
direct insertion of the metal atom above the B (5, 9, 8, 1) 
face of the anion with the loss of two hydrogens, followed 
by the rearrangement of the cage-framework. However, it 
is supprising that complex II is the only product of the (CO)5 
MnBr reaction since its formation requires degradation of 
나le starting hypho-S^^w ^ The reaction of [Cp’RhClD with 
切加SB7H10- also resulted in cage degradation, and gave 
the six-boron cluster artzcAno-7-Cp*Rh-6,8-S2B6H8 III. Thus 
the reaction leading to the formation of the compounds invo
lves either the direct insertion or the degradative insertion 
of a metal atom to the cage-framework.

The work presented here has resulted in the production 
of a variety of new metalladithiaborane clusters with cage 
framework compositions in이uding S2Be and S2B7. These re
sults also suggest that an even wider range of metalla dithi
aborane clusters are possible.
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Nitrones are valuable synthetic intermediates and excel
lent 1,3-dipoles. They have been utilized for the synthesis 
of various nitrogen containing biologically active compounds, 
eg, alkaloids1 and P-lactams2. Preparation of nitrones has 
usually been achieved either by conden오ation of aldehydes 
with hydroxylamines3 or by oxidation of A^TV-dialkylhydroxyl- 
amines4.

During the examination of various 1,3-dipolar cycloadducts 
as the possible starting materials for the construction of car- 
bapenem skeleton, we thought that it would be interesting 
to develop a method for the preparation of A^-carbethoxyme- 
thylnitones (2). Examination of literature did not reveal any 
reported method. Recently, we found that ^-carbethoxyme-


