
09/06/95 11:08 DUKE UNIU SPONSORED PROGRAMS 003 

REPORT DOCUMENTATION PAGE 
&.©:* •*•£•* -5 **.*3»* -e» 

form Approvtd 

OMO No. 0704-0188 

r««tO« ftt t»«of^»>tio» »\ -»t^am I« **«r«4* * flour o*f r«tOO<n«. tn«fwO»«9 lr<e t'<«e »Or vrfvmtnq tnwuctiOAV wt'CnttlQ tuttino ©al* %ourcr» 

IhrporiL w»>#*Mrr»on 
«»^n*M*m*tM^ti,^ap«m«gr«ft»dvai0»r'O|«ap>M<0«M>.1W»«lvnfM)n. 0< *°DM). 

*»•»*•!»• »»» «»»•••»i«o <»» »»11 «**«»• »»» «e»»»*t.«q a«« ,^...*..0,„r ..-OTMI.C* o» .««onnalion trno tommrnn rroaroimj Uli« DvfOtn «VlFiale 0> «0» ( 
<•■.••<«•»» i' .«!(»••>»fffn BJiufl-rl) IvMMt*** l«f <*0<iUA9 Ifcw SUM- ip Ajimnrji&n • ■( MOi.»T1ri« Wf.i««. Dit+OOral» fot mlormciion Oarranom «n* »rpo 
3».'l *>«•>««,. Wf IK« M»)ll«,Vi ;^0i J1W a>vJ lo llvf 0»lK» >>Ma«a^n^M*m«»Mttet^^aDavwgr«««d«niOr>r>e)(Ort>M'0«M).««>«lvraion. 0« J 

1.   AGENCY USC ONLY {Lv*v« tiltnki REPORT DATE 
My 8,1991 

PORT TYPE  AND DATES COVERED Ä^A 

Final, 01 Aug. 1983 -3f Dec. 1988 
TITLE AND SUBTITLE 

THE SYNTHESIS AND CHARACTERIZATION OF 
GALLIUM-ARSENIC MONOMERS, CHAINS, 
CYCLES, AND CLUSTERS 

6. AUTHOR»] 

Richard L. Wells 

7. PERFORMING ORGANIZATION NAME(S) AND AOORESS(ES) 

Department of Chemistry 
Duke University 
Durham, NC 27706 

9. SPONSORING/MONITORING AGENCY NAME(S) AND AODRESS(ES) 

Office of Naval Research 
300 North Quincy Street 
Arlington, VA 22217-5000 

11. SUPPLEMENTARY NOTES 

5. FUNDING NUMBERS 

N00014-83-K-0572 
R&T Project 4135008 

B. PERFORMING ORGANIZATION 
REPORT NUMBER 

Final Report 
DU/DC/FR-1988 

10. SPONSORING/MONITORING 
AGENCY REPORT NUMBER 

12«. DISTRIBUTION / AVAILABILITY STATEMENT 

Approved for Public Release 
Distribution is Unlimited 

13. ABSTRACT (indium 200 worm) 

Although gallium arsenide is widely studied because of its importance in semiconductor technology, and 
there is the-expectation that the gallium arsenic bond in polymeric form will exhibit interesting electronic 
properties, there had been a paucity of knowledge regarding even the most simple gallium-arsenic 
compounds. The latter is exemplified by the fact that when we initiated our program in organogallium- 
arsenic chemistry in 1983, the latest report of any activity in this area was in 1965. During the time this 
contract was active, we prepared a number of new gallium-arsenic compounds using the method of 
Coates (i.e., "alkane" elimination) and also applied two new methods of synthesis. These methods are 
dehalosilylation between a silylarsine and a halogallane, and coupling using a lithium arsenide and a 
halogallane. Among the compounds prepared are the first examples of bis- and tris(arsino)gallanes, a 
novel gallium-arsenic cluster, and the first monomeric incoordinate tris(arsino)gallane, the first gallium- 
arsenic compound containing a single Ga3As unit, and the first organogallium four-membered ring 
compound with arsenic, halogen mixed-bridging. Dynamic NMR studies of two of the 
bis(arsino)gallanes showed they have novel fluxional properties. In addition, we successfully used 
dehalosilylation reactions to prepare gallium arsenide and indium arsenide. 

14. SUBJECT TERMS 

gallium-arsenic compounds, 
synthesis, crystal structures 

DTIS QUALITY INSPECTED 8 

17.   SECURITY CLASSIFICATION 
OF REPORT 

Unclassified 
\S\ 7S«>-01-280-3300 

18.   SECURITY CLASSIFICATION 
OF THIS PAGE 

Unclassified 

19.   SECURITY CLASSIFICATION 
OF ABSTRACT 

Unclassified 

1». NUMBER OF PAGES 

         08 
16. PRICE CODE 

20. LIMITATION OF ABSTRACT 

Unlimited 
Standard Form 298 (Rev  2-B9) 
»•«Knot« by *NV ltd  l)t-'B 
»»■10? 



OFFICE OF NAVAL RESEARCH 

Contract  #  N00014-83-K0572 

R&T Project Code # 4135008 

Final   Report 

THE SYNTHESIS AND CHARACTERIZATION OF GALLIUM-ARSENIC 
MONOMERS, CHAINS, CYCLES, AND CLUSTERS 

Submitted   by: Dr. Richard L. Wells 
Principal   Investigator 
Department  of  Chemistry 
Duke   University 
Durham, NC    27706 

July 8,  1991 

Accesion For 

By  
Distribution/ 

NTIS    CRA&I 
DT!C    TAB 
Unannounced D 
Justification 

Availability Codes 

Dist 

m. 
Avail and/or 

Special 

Reproduction in whole or in part is permitted for any purpose 
of the United States Government 

This document has been approved for public release and sale; 
its  distribution  is  unlimited 



Final   Report   for  Contract  #  N00014-83-K0572,   R&T   Project   Code 
#   4135008   (August   1,   1983   -   December   31,   1988)   entitled: 

"THE SYNTHESIS AND CHARACTERIZATION OF GALLIUM-ARSENIC 
MONOMERS, CHAINS, CYCLES, AND CLUSTERS" 

1.0    Summary 
Although gallium arsenide is widely studied because of its 

importance in semiconductor technology, and there is the expectation that 
the gallium arsenic bond in polymeric form will exhibit interesting 
electronic properties, there had been a paucity of knowledge regarding 
even the most simple gallium-arsenic compounds. The latter is 
exemplified by the fact that when we initiated our program in 
organogallium-arsenic chemistry in 1983, the latest report of any activity 
in this area was in 1965. During the time this contract was active, we 
prepared a number of new gallium-arsenic compounds using the method 
of Coates (i.e., "alkane" elimination) and also applied two new methods of 
synthesis. These methods are dehalosilylation between a silylarsine and a 
halogallane, and coupling using a lithium arsenide and a halogallane. 
Among the compounds prepared are the first examples of bis- and 
tris(arsino)galianes, a novel gallium-arsenic cluster, and the first 
monomeric tricoordinate tris(arsino)gallane, the first gallium-arsenic 
compound containing a single Ga3As unit, and the first organogallium four- 
membered ring compound with arsenic, halogen mixed-bridging. Dynamic 
NMR studies of two of the bis(arsino)gallanes showed they have novel 
fluxional properties. In addition, we successfully used dehalosilylation 
reactions  to prepare  gallium  arsenide  and  indium  arsenide. 
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