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I. Statem e nt f P" . -

This res-- rch was directed at t-' cevel,-caPment ,f new syn--etic

r,:,J~_t0 to boron hydrides arc ,-arboranes. The work -rrai led

f undamenta I stud i ,-s i n synthet i c bor on c , , i st rY, ,en ter i n9 o:l t -e

use c+' trans it ion-meta I and Iica in ,roup-meta I reagents tco effect

ox idat i ve fus i on 0- ,-iup I ing of smal I borares and carbor anes.

II. SumT~i.V,~V :f Important Result-

1. Oxi dat: i ve Fusion 13 a Synthet i c Toot. Thc (r}ethod of

metal -promoted c.-irborane cage fuS i on, c £iso=,vered in our I abora.or-Y

. i n ,a- ier work, was exterid,:.d uJider the ARO C,:,nt ra'a:. to boron

hydriliid s and meta- I l.boranes (Fig-ure 1). Ti-,i,3 in turn led to a

* " |lnumber cit S i n i i cant f i nd iSS I-c I ud in -the synthes is and

structural ,-haracteriz'.ion of -the first neut;ai B1 2 hydride

(B 1 2 H1 6 ) the conversion of B5 H9 t : B1IoH1 4 via metal deprotonat,ion

a'd complexati:n; and the conve rsion of 1- and 2-(C5H5 )CoB4H8 to

isomers of (C5H5)2Co2B8H12 , whi':h are at'ialooues of BloH14 .. Tine

-.:h-.l s Sof fusion in these latter systems was i nvest i gated and

the data were found to be cosistent w ith base-to-base I i nkage of

tw- square-pyram idal units (.B 5 'r CoB 4 3 -fol lfowed bY r-arranerent

a, -
to a 10-vertex nido basket.

2- 0
Further insight int c the oxidatv ivye fu irj ,:,no R2 C2 B4 H4 -

I isJands to form R4 C4 B8 H8 (studied earl ier for R = CH 3 , C2 H5 , and

in-C 3 H7 ) was gained from the R = C6H 5 CH2  ca.e

(C, C' -di benzy I :arborane, discussed below.'). The (C6H5CH2 )4 C4B8H8  les
discusse

Si t
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S.

Product is non-fiuxionai, in contrast to its toetraallHyl analog ues,

and the cage geometry is the same as that in (C2H5)4C4BBH8 o

2. Studies of (X)(Y)M(R2C2B4H4 ) metai lacarboranes with

Reactive Metal Centers [M = Fe, Co, Ni; X = CI, Br, CN; Y =

P(C 6 H5)3, (C6 H5 ) 2 PCH2 CH2 P(C6 H5 )2 ]. The Preparation and chemistry of

7-vertex MC2B4 cages containins halo or cyano Iisands was studied,

as outlined in Figure 2. In addition to the ,-hemistry ShOwM, X-ray

structural analyses of the d iamagnet i: species I and 2 and the

paramegnet i,: complex 3 were conducted.

3. Synthesis and Cheistr-y of grene-MetaI-Carborane Sandwi cih

Complexes. Methods have been developed for the synthesis of-

specif i, desired air-stable sol id myietal lacarboranes in which the

metal is X-coordinated to an arene I igand. Comypounds of this -type

are of Potential value in the areas ,f VHBR (very high burning

rate) propel I ants, 1OW-d imens i ona I .I e.t r i -a condu,"tors, and new

reasents for organ ic: synthes i s. A w ide var iety of c,DpI I exes

containing the pyramidal R2 C2 B4H4
2 -, ,ycI i: planar R2C2 B3H5 , or

other carborane I i gands, ir, con unc ion with are es and metals, has

been prepared and structural ly charact,erized. Figure o ,utl ines the

maJor developments in this c:hem ist ry under the ARO Cntract.

AmTonlg the more i mportant a':h io-ve7-ments in this work~ are t he

ber ch-scale synthesis of C, C' -d rerz I di ,-arbahxab,,ane(3) a

air-stable nonvolatile I i PUid which serves -7 as a v-rsati Ie Pre.'ur-,Cr

to numerous imietal complexes (s2?e :igure-. 7), and the deSigried

Preparat ion of a number o-,f stable ,Omn I 'f<-S contai (leta I-b,-und

P,) yarene I i gands irnc I ud i ng naphtha I ene, f I ucr,ene, phenathrene:-, and

* E2.2para,:ycloPhane. This work PrOcvides a fcundation for Cont inuing

investigation in this laboratory.

A*.,
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FIGURE 1. OXIDATIVE FUSION IN SYNTHESISr'

Pre-ARO work Maxwell. Miller. and Grimes. J. Am. Chem. Soc. 96, 7116 (1974). and

Inorg. Chem. 15, 1343. 1976.

biong. Bowser. Pfpal, and Grimes, J. Am. Chem. Soc. 100. 5045 (1978)
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Figure 2. Synthesis and Chmistry of 7-Vertex (X)(Y)M(R 2C2B4H4) Metal lacarboranes

[ I(Ph3P)2NiBr2  Br P?,3Na -H 2, NaBr h

Et2C2B4HS

MCI 2  CH 2-CH 2

(Ph 2PCH 2)2 ' PP>y h2

aM = Fe

0H 2 -CH 2  CH 2-CH 2'~ ~ KCN/
Ph 2 P>CIP, h MeOH, reflux- Ph2 P>IWCN PPh 2

CH2 -OH 2

OB, BH
OCEt 5



FIGURE 3

Synthesis of Are ne-Met al-Carborane Sandwich Complexes-

1. General Routes

M C IS3
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2. Polycyclic Arene- and Muliidecker- Complexes
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* Polycyclic Arene- and Mulitidecker- Complexes (cont'd)
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