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Chemistry of O-phenythydroxylamine has not been well
studied since it was first synthesized by Bungardner and
Lilly! in 1962. Acid catalyzed rearrangement of N-acyl- and
N-benzoylhydroxylamine was studied by Shudo? et ef. The
acid catalyzed rearrangement is considered to involve con-
certed [3,3] sigmatropic reactions. Recently, Endo® studied
acid catalyzed reactions of O-phenylhydroxylamine, and N-
phenylhydroxylamine which is known as Bamberger rearra-
ngement. On the other hand, the photochemistry of O-phenyl-
hydroxylamine has not been studied. We report photochemi-
cal amino-migration of O-phenylhydroxylamine.

O-Phenylhydroxylamine was synthesized according to the
reports by Krause' and Schudo™.

Irradiation of O-phenylhydroxylamine in benzene at 300
nm afforded phenol as major product, p-aminophenol and
o-aminophenol in a ratio of 2 to 1. Biphenyl, 2-phenylphenol,
2-phenoxyphenol and 4-phenoxyphenol were also obtained®

in trace (eq. 1).
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A detailed mechanism including a responsible excited state
is not known at present, however, we propose photo-Fries®
type mechanism for amino-migration based on the analysis
of the products distribution in different solvent viscosity.
Benzene (Cp=0.56 at 30 C) and ethanol (Cp=1.01 at 30
C) are used as a solvent (Scheme 1).

Scheme 1 summarizes the photo-reactions of O-phenylhy-
droxylamine. After absorption of light by ArONH,, a homoly-
tic cleavage of the excited molecules occurs at the O-N bond.
The resulting pair of amino and phenoxy radicals would be
restrained by a solvent cage until they combine to form rear-
rangement products and (or) starting material.

Some of the phenoxy radicals in solvent cage would diffuse
and eventually abstract hydrogen from sclvent to form phe-
nol. Irradiation of O-phenylhydroxylamine in ethanol affords
7% of o-aminophenol, 14% of p-aminophenol and 15% of phe-
nol. In ethanol, compared with benzene, the yields of amino-
phenols increased with decreasing the yields of phenol. The
difference in product distribution between benzene and eth-
anol may provide cage effect on the formation of phenol and
aminophenols. Since the viscosity of ethanol is almost twice
of that of benzene, the rate of diffusion out of the solvent
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cage should be much slower in ethanol than in benzene.

This solvent cage effect would not only account for the
distribution of phenol and aminophenols but would also pro-
vide an explanation of formation of biphenyl and diphenyl-
ether derivatives. Quenching and emission properties for the
detailed mechanism are under investigation.
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We have studied a series of metal carbene complexes'
in which the carbene ligand contains a ortho-carborane, 1-
R-1,2-C;BoHy, group adjacent to the coordinatively unsatu-
rated carbon atom. Cluster complexes of transition-metals
in which the metal atoms are not directly bound are of spe-
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cial interest for the evidence they provide the ability of clus-
ter to transmit its influence to the metal. Metal carbene com-
plexes of this type in which metal and carborane are separat-
ed by one atom, carbene carbon, could show that some me-
tal-carborane interaction occurs in such compounds.

Although numerous electrophilic transition-metal carbene
complexes stabilized by alkyl substituents? are known, simple
complexes possessing sterically bulky inorganic analogue are
unknown except for the metal carbene complexes in which
the carbene ligand contains a ferroceny! group?

The addition of organolithium reagents to metal carbonyl
complexes is an attractive route metal carbene complexes.?
Therefore, a number of orthe-carborane substituted carbene
complexes of chromium and tungsten were prepared by the
reaction of metal carbonyls with ortho-carborane lithium re-
agents. We had hope to prepare ortho-carborane substituted
carbene complexes of chromium and tungsten and we have
been able to prepare such compounds.

When the anionic ortho-carborane was treated with metal
carbonyl complexes, a-ortho-carboranyl metal complexes 1-
[(CO)sM-‘C(O_Li+)]-2-R-1,2-d080-ogBmH|o I were isolated.
Subsequent methylation produced desired ortho-carborany!
metal-carbene  complexes  1-[(CO)}M=C(OCH)]-2-R-1,2-
¢closo-C;BoHyy Il shown in equation 1 and 2.

1-Li*-2-R-cl0so-1,2-C,ByHyo™ + M(CO)s—
1-L(CO}M-C(O~Li*)]-2-R-1,2-¢loso-C.ByoHyo [ 16}

1-[{CO)}sM-C{O~Li*)]-2-R-1,2-closo-C:BioHyo 1
+ [{CH4);,0]*BF &>
I'E(CO)SM = C(OCH:-])]‘2'R-1.2'C‘0$0'CQB10H10 nn (2)
(M=Cr, W; R=CH,, CHs)

Each of the complexes was prepared by adaptations of
the general methods currently available.! In a typical experi-
ment, a solution of 1-Li*-2-R-cleso-1,2-C;ByoHi~ (R=CH;, C¢
H;) was prepared™® by the reaction 1 vacue of excess n-Buli
(4.2 mmol) with 1-R-closo-1,2-C:ByoHy; (3.0 mmol) in tetrahy-
drofuran (~25 mL) at ~—78 C. To this solution 3.2 mmol
of M(CO){(M=Cr, W) in THF was added with warming from
—78 T to room temperature for 2 h. The solution gradually
turned dark brown, suggesting the formation of a metal acyl
complex. "B NMR spectra taken at this point confirmed the
exclusive formation of the 1-[(CO)sM-C(O Li*)])-2-R-1,2-
closo-C,BHis 1. Methylation with (CH3),O0*BF,~ followed by
extraction with hexane gave yellow solid. Subsequent separa-
tion was performed on the flash column of silica with hexane
to give complexes 1-[(CO}xM =C(OCH;)]1-2-R-1,2-¢loso-C,Byy-
Hy IL; (1-[{CO)sCr=C(OCH3)]-2-CH;-1,2-closo-C,BH,o 11a,™
1-[{CO)sW=C(OCH:)1-2-CH;-1,2-closo-C;BoH,o 1Ib® 1[(CO)s
Cr=C(OCH)1-2-CeHs-12-closo-C:BoHye Ilc, 1-[(CO)W=C
(OCH3)]-2-C¢Hs-1,2-closo-C,BoH)p 11d.™

The a-ortho-carborany]l carbene complexes of chromium
and tungsten are all moderately air stable crystalline solids
which are readily soluble in all non-polar solvents (hexane,
benzene) and sparingly soluble in polar solvents {ether, ace-
tone). All of these complexes are photo-sensitive but show
significant thermal stability in the temperature range of room
temperature to 80 T.

The compound II was produced from rather simple man-
ner shown in equation 3.



