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I. Statement of Pvroo i

This resecsrch wWas dirscted at tre csvelopment of New Syn et i
YUt 23 tO boron hydrides ars carboranes. The wark sovrai taed
fundama2ntal studiss in sYynthetic boron Cchamistry, centering on t-o
uwse Of Transition-metal and M2 group—maetal reagsents to =feact

oaxidative fusion o Soupling of Small bovanss and Carboranss.

II. Sumoa-v of Important Re

4]
[
[ 4

+

1. Oxidative Fusion as a Synthetic Toot., The method of

metal—-promoted corborans cage fusion, disoovered in DUy [aboratory
in SAviier wovrk, was 2xtendod under the ARD Contract ©o bovon
hydryides and mata!iaboranes (Figure 123. Tiis in turn ted to a
numbEr ot Ssianificant findings, including the Synthesis and
structyral characterization of the first neutrad BlZ hydyids
( BjoHi1e )35 the conversion of BgHg to BygH1g via me=tai deprotonation
and compiexations and the convarsion of 1— and = —(CSHS)COB4H8 to
isomars of (C5H5)2C0238H12, which ars analosuss of BigHyg-» The
mechanism of fusion in thess latter Systems was investigated and
the data wers found to b2 CONSIStent with bass—to—base | inkass of
twD - square-pyramidal units tBs 2r CoBg 3 Fol lowed by rezarrvansement
to & 1@-vertex nido basket.

Further insight into the oxidative fuzion of RﬁkBﬁuz'
tigands to form R4C4BBH8 (studisd =ar!iay for R = CH3,C2H59 and
in-C3H7) was sained from the R = CgHgCHy  case

(C,C’~dibonzyicarborana, discussed below)., The (C5H5CH2)4C488H8




Product is non—fluxional, in contrast to its t2traalkyl anailogues,
and th2 cage geom2try is the same as that in (CoHg)4CqBgHg -

2. Studi=s of (X)(YIM(RICoBgHy) HMetatiacarboranes with

Reactive Metal Centers [M = Fey, Coy Nis X = Ciy By, CNs Y =

P(CeHg)3, (CgHg)oPCHCHLP(CoHe)p 1. The preparation and chemistry of

7—-vertaex MCZB4 CA92S COoNntaining halo or cyano | igands was studisds
as outlined in Figure 2. In addition to the chamistry Showm, X—-ray
structural analyses Of the diamagnetic species 1 and 2 and the

param2gar=t i complex I wers conducted.

-
3

. Synthesis and Chemistry of Arense—Metai—-Carborane Sandwich

Complexzs. M2ethids have baen devafopad for the synhthesis of
sPpzCific desived air—stablie solid metal facarboran=s in which the
metal is H-—codrdinatsd Tt an arvsne | igand. Compounds of this
are2 of potential value in th2 areas of VHBR (very high burning
rate) propeilants,: Iow—dimEnsional electrical conductors,  and new
Y2agents for Organic SYNthesis. A Wide varisety of Complaxes
CONtAINIiNG the pyramidal R2C284H42' y CysCliZ planar R2CZB3H52' 5o
Dth2r carborans ligands: i COonsunction with arsnes and metals, ha
b2an preparsed and stiructuralily characterized. Figure 7 outthines th
maJnr devefopments in this “ha2mistry undesy the ARO Contract.

Among the mor: imeortant achisvemzsnts in this wWork are ths
berich—-scale synthesis of C0 —dibenzvidicarbhatmexaboaransa(
air—-stable nonvolatite liQuid Which $2rYves as a vaersatile pra2cursoy
to numerous metal compiexes (s Tig9ure T, and the desaned
pra2paration of a numbey 2 stablie Compl2xEs contaimming metal—bound
polyaran2 |igands incliudingd navhthatsns, flyorens, phenathrens, and

(. Z)Iparacyciophanz. This work provides a foundation for continuing

investigation in this (abovatory,
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FIGURE 1. OXIDATIVE FUSION IN SYNTHESIS

. dMaxwell, Miller, and Grimes, J. Am. Chem. Soc. 96, 7116 (1974), and
Pre-ARO work - ‘oo nem. 15, 1383, 0976, o

BMong. Bowser, Pipal, and Grimes, J. An. Chem. Soc. 100, 5045 (1978)
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Figure 2. Synthesis and Chmistry of 7-Vertex (X)(YIM(RyCyB4H4) Metallacarboranes
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FIGURE 3
Synthesis of Arene-Metal-Carborane Sandwich Complexes

1. General Routes
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2. Polycyclic Arene— and Multiidecker—- Complexes
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