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(V).—This compound is readily prepared by adding excess water
to a benzene-acetone solution of bis~(chlorodimethylsilyl)-car~
borane (I) at room temperature. The resulting solution is con-
centrated under reduced pressure until most of the benzene and
acetone is removed, the remaining mixture is filtered, and the
residue is either recrystallized from heptane or sublimed. A
practically quantitative yield of V (m.p. 160-161°) is obtained.

Anal. Caled. for C¢HzBypOSi: C, 26.20; H, 8.07; B,
39.33; Si, 20.42. Found: C, 26.55; H, 8.06; B, 39.30;
Si, 19.7.

This compound (V) was prepared in 74.8%, yield when dilithio-
carborane was treated with excess tetramethyldichlorodisiloxane.
1,2-(1’,1',3",3'-Tetramethyldisilaazanyl-1',3')-carborane
(VI).—Bis-(chlorodimethylsilyl)~carborane (I) (2.69 g., 0.0081
mole) was dissolved in 50 ml. of ethyl ether and cooled in an ice
bath. Ammonia was passed through at a rapid rate for 15 min.,
during which time a precipitate formed. The mixture was fil-
tered and the filtrate was evaporated to dryness. The residue so
formed was recrystallized from high boiling petroleum ether to
give an essentially quantitative yield of VI (m.p. 190-192°).

Anal. Caled. for CeHzB,NSiz: C, 2629; H, 846; B,
39.49; N, 5.11; Si, 20.49; mol. wt., 274. Found: C, 26.58;
H, 8.21; B, 39.70; N, 5.05; Si, 19.6; mol. wt., 270 (osmometric).

1,2-(1’,3’-Diamino-1’,3’-dimethyldisilaazanyl-1’,3’)-carbo-
rane (VII).—The procedure for VI was followed exactly using 2.0
g. (0.006 mole) of bis-(dichloromethylsilyl)-carborane (III) to
give a quantitative yield of VII (m.p. 189-191.5°).

Anal. Caled. for CHzuByNSi: C, 17.42; H, 7.68; B,
39.26; N, 15.25; Si, 20.88; mol. wt., 276. Found: C, 17.41;
H, 7.83; B, 38.48; N, 14.64; Si, 20.08; mol. wt., 278 (cryo-
scopic).

1,2-(1',2',3'~Trimethyl-1/,3'-dimethylaminodisilaazanyl-
1/,3")-carborane (VIII).—Methylamine was bubbled through a
cooled solution of 4.7 g. (0.014 mole) of bis-(dichloromethylsilyl)-
carborane (III) in 60 ml. of ether for 30 min. The mixture was
filtered, the filtrate was concentrated, and the resulting solid was
recrystallized from 30-60° petroleum ether to give an essentially
quantitative yield of VIII (m.p. 128-129.5°).

Anal. Caled. for GGH#BwoN:Sis: N, 13.23; Si, 17.68; mol.
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wt., 318, Found: N, 13.31; Si, 17.68; mol. wt., 325 (cryo-
scopic).

Compound IX.-——A dilithiocarborane slurry in ether prepared
from 7.5 g. (0.052 mole) of carborane was added to a cooled
solution of 0.11 mole of 1,2-bis-(chlorodimethylsilyl)-carborane
(I) in ether, The mixture was refluxed overnight, filtered, and
the filtrate evaporated to dryness. This residue was heated at
130-140° in wvacuo to remove unreacted I. The residue was
recrystallized from acetone to give a 239 (based on the original
amount of I) yield of IX (m.p. 309-310°).

Angl. Caled. for CaHsszoSiz: C, 2397, H, 8.05, B,
53.97; 8i, 14.01; mol. wt., 400. Found: C, 22.95; H, 7.78;
B, 53.84; Si, 14.42; mol. wt., 379 (osmometric).

Compound X.—1,2-Bis-(trichlorosilyl)-carborane (0.484 g.,
0.0118 mole) in 50 ml. of ether was allowed to react with dilithio-
carborane prepared from 1.550 g. (0.0107 mole) of carborane
in the usual manner. The reaction was refluxed overnight and
then filtered. The residue was extracted several times with ether
and the combined extracts were evaporated to dryness. This
solid was recrystallized from benzene (2.0 g.). The filtrate from
the original reaction was concentrated and the solid which
formed was removed and recrystallized from benzene (0.5 g.).
All mother liquors were combined and evaporated to drymess,
and this solid was also recrystallized from benzene (0.2 g.).
All three materials were shown to be identical, which gave a
52.29 yield of X (m.p. 271-272°).

Anal., Caled. for C4H20B10C14Si2: C, 995, H, 4.18; Cl,
20.39. Found: C, 9.74; H, 4.11; Cl, 29.7. Mass spectral
analysis also identified the product as X in greater than 987,
purity.
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Research.
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Dilithiocarborane, BiH;oCeLis, was allowed to react with chlorophosphines containing one, two, and three chlorine atoms.
(C¢H;5):PCl and CeHs;PCly gave the expected disubstituted compounds, BiHiCo[P(CsHi):)e and BiHioCol CeHsP - Cl),
respectively. ByH;oC;Li, and PCl;, however, formed a compound having two phosphorus atoms and two carborane nuclei
in a six-membered ring. This unique ring system also arose from the reaction of ByH;C:Liz with BipHioCa( CeHP -« Cl)e.
Subsequent reactions of such molecules with ammonia and NaN; are described. The cyclic bis-azide, (B1pHiCoP - Np)s.
and p-[(CeH;)sP]2CeH4 reacted to form a PNP bonded oligomer.

In previous papers of this series we reported the
synthesis of bifunctional decaborane—-phosphine mono-
mers® and their conversion into linear polymers.!

(1) Preceding communication: H. Schroeder, J. R. Reiner, and T. A*
Krnowles, Inorg. Chem., 2, 393 (1963).

(2) Presented before the Inorganic Division of the American Chemical
Society at the 145th National Meeting, New York, N. Y., Sept. 10, 1963,

(8) H. Schroeder, J. R. Reiner, and T. L. Heying, Inorg. Chem., 1, 618
(1962).

The high-thermal and hydrolytic stability of PNP
bonded decaborane-phosphine polymers,! especially of
compound I, made them an obvious object for further
investigation.

Since it was established?! that compound I lost hydro-
gen from the decaborane nuclei under cross linking at
340°, a logical extension of this work with regard to
improving heat stability was the replacement of those
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=N—P—-B;H;;—P—-N=P—-CH,—P—= (z=~20)

x

or all hydrogens by atoms more firmly bonded to boron
such as chlorine and fluorine. Initial attempts to
chlorinate the starting monomer BigHis[(CeHs)oP - Clle
met with failure. However, before a more thorough
halogenation study of compounds containing the ByHye
unit was conducted, attention was turned to the easily
chlorinated carborane! moiety instead.

Interest in this laboratory has been focused recently
on the chlorination of carborane resulting in polychloro-
carboranes stuch as ByCligCoHz8  The potential utility
of the chlorinated carborane nucleus for the formation
of PNP bonded carborane polymers led us to initiate
an investigation aimed at the preparation of difunec-
tional phosphorus-containing carborane and poly-
chlorocarborane derivatives. The present study de-
scribes the first part of our research dealing with the
synthesis of chlorophosphinocarboranes followed by the
application of the PNP polymer scheme to those com-
pounds obtained containing the unchlorinated carbo-
ane nucleus.

The ability of carborane to undergo direct lithiation
upon treatment with #-butyllithium?® provided dilithio-
carborane, an appropriate starting compound for
reactions with various chlorophosphines. In a proto-
type experiment, metathesis was found to occur
between dilithiocarborane and diphenylchlorophosphine
to give bis-(diphenylphosphino)-carborane.

LiC
O/
BigHie

~2LiCl
CLi 4 2(CeH;)PCl — (CsHs)zPC—*CP(CaH.s)Z
AN
ByHio

Having demonstrated the fundamental reaction, the
dilithio salt was treated with phenyldichlorophosphine.
As expected, two molar equivalents of CsH;PCl,
reacted with one equivalent of BjH;oC;Liz to form the
desired bis-chloro compound BigHioCe(CsHsP - Cla.

To determine the reactivity of the phosphorus-bound
chlorine atoms, ammonia was passed, at room tempera-
ture, into a sotution of B1oH1sCe(CsHsP - Cl) in benzene.
Ammonolysis occurred, but instead of the expected bis-
amino compound BiHCo[P(CeHs)NH,le, a cyclic
diphospha(I1I)azane, ByHyuCo[(PCsHs):NH], was re-
covered in 709, yield. The infrared spectrum was con-
sistent with this formulation in showing ouly a single
N-H stretching absorption at 3 u, and the parent mass

(4) For brevity, the term carborane is used for 1,2-dicarbaclovododeca-
borane; for structure of carborane see ref. 5.

(5) H. Schroeder, T. L. Heying, and J. R. Reiner, Inorg. Chem., 2, 1092
(1963).

(6) T.L.Heying, J. W. Ager, Jr., S. L. Clark, R. P. Alexander, S. Papetti,
J. A. Reid, and S. 1. Trotz, ibid., 2, 1097 (1963).
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spectral peak corresponded to the expected molecular
weight.

Cl1 Cl
CHsPCl, | | NH,
Li¢c——-CLi ——— H;C;PC——-CPCH; —>
ANe4 O/

BIOI{IO BIOHID

NH
VRN
CeH;PC—— CPCsH;

AN
BioHie

On the other hand, treatment of B1gH;,Co(CeHsP-Cl),
with sodium azide in ethanol at 0° gave the desired
bis—azide, B10H10C2<C6H5P'N3>2, m.p. 126—1280 dec.
In benzene solution the compound undergoes de-
composition at approximately 40° with evolution of
nitrogen, yielding a product, the analysis of which is in
general agreement with the formula (=NP(C¢H;)CB -
HC(C¢H;;)PN=),. The decomposition is promoted
by the addition of a phosphine such as (CgHs);P, since
in their presence nitrogen evolution begins at 10 to 20°.
The phosphines do not interact with this phosphorus-
(IIT) bis-azide, a finding in sharp contrast to the easy
formation of phosphorus-nitrogen double bonds! ob-
served in the reaction of BiH;o[(CeHs)oP N3]p, a com-
pound having tetracoordinate phosphorus, with phos-
phines.

In view of these results it appeared of interest to
investigate next the reaction of BjoHC,Li, with PCls.
It was found that equimolar amounts of these reactants
form a product which analyzes as (BypHipCoPCl),.
On the evidence of an accurate cryoscopic molecular
weight determination corroborated by mass spectral
analysis, a cyclic structure containing two carborane
moieties and two phosphorus atoms in the ring was
assigned for this reaction product. Another example of
this diphosphacyclohexane system was obtained by
reaction Of B10H10C2(C5H5P‘C1)2 \Vith B10H10C2Li2 to
give the diphenyl-substituted derivative. However,
the dichloro compound has resisted attempts to convert
it to the diphenyl compound by either Friedel-Crafts,
Grignard, or aryllithium procedures.

BioHi1o
SO\
CcC——~C
—41iC1 yd AN
2LiC CLi 4+ 2PCl; ——— Clp PCl
AN AN
BIOHIU C__
ANy
By
(]:1 (1:1 }
LiC——CLi 4 CgH;PC——CPCsH;
o/ AN 7
BIOHIO BIOHIO j{
—2LiCl
BIOIIJO
SO\
C—-—-C
H;CsP PCelI;
C——-C
NG/
BioHio
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In a comparison of the carborane infrared spectrum
with those Of BmHmCz(CsHaP Cl)z and (B10H10C2P 'Cl)z
(see Fig. 1), several significant differences can be ob-
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Fig. l.—Infrared spectra of carborane, bis-(chlorophenyl-
phosphino)-carborane, and dimeric chlorophospha(I1I)carborane
(Kel-F and Nujol mulls).

served. The characteristic carborane absorptions® are
at 3.25 (carbon—hydrogen stretching) and 3.9 u (boron—
hydrogen stretching); there are two strong bands
between 8 and 9 u which we ascribe to carbon~hydrogen
deformation, three strong absorptions around 10 u
which we believe to be boron—hydrogen deformation
modes, and finally the very strong vibration at 14 g
believed to be due to the cage structure. In the By
H;0Cy(CeHsP-Cl), spectrum, the carbon-hydrogen
stretching and deformation absorptions are not present;
boron-hyrogen stretching is unchanged whereas boron—
hydrogen deformation has changed into a doublet.
In addition, there are the typical phosphorus—phenyl
absorption at 7 x and several phenyl absorptions
between 13 and 15 #. The simplicity of the spectrum of
(B1oH1oCeP-Cl); indicates high symmetry for this
molecule. Boron-hydrogen stretching is unchanged,
boron-hydrogen deformation has changed to a single
very strong band (9.3 x), and the absorption resulting
from the cage is found at 13.8 u.

Treatment of the cyclic bis-chloro compound with
ammonia and with sodium azide, respectively, afforded
in good yields the cyclic bis-amino compound, (BioHio-
CoP-NHy)s, and the cyclic bis-azide, (BjoHeCoP- Ny)s.
Unlike the preceding bis-azide, BjoHyoCq(CsHsP - Nj)z,
it proved to be stable in refluxing benzene and reacted
with triphenylphosphine according to the equation
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BIOHIO BIOHIO
/ON /ON
Cc——-~C Cc——=C
/ .  NHs / N
ClP\ PCl — H,NP PNH,
Cc——~C C——~C
o/ \O/
BioHio BioHio
j NaNs
BioHuo
SO\
CcC——~C
N\ (CeHs)P
N:;P PNB _ >
C——~C
\O,/ Bt
BiHu e}
C——--C
s N
(CaHa)aPZNP PN:P( Csf{s)a
N
C—C
NS/
BioH

This is the first example of a phosphorus(I11) azide
reacting with a phosphine to form a phosphineimino
compound.

Upon extension of this reaction to the use of a di-
phosphine following the PNP polymer pattern, equi-
molar amounts of (BmHngP‘Na)g and P- [(CeHa)zP]z-
C¢H, reacted with evolution of nitrogen to form com-

pound II.
BioHy
C——C
/ AN | [
=NP P—N==P—C¢H;—P=
AN / i |
C——-—C
i @ @
ByHip x
B 1I

This reaction was repeated several times and in each
instance the elemental analysis was precise for the
structure shown, and molecular weight determination
gave x a valueof 3 (£59,). A rigorous structural deter-
mination of this apparently trimeric substance is in
progress.

Experimental’

Starting Materials.—B;oH;,C.H; was prepared as described in
ref. 6 in #n-propyl ether (Eastman Kodak) from resublimed
ByoHy, diethyl sulfide (Matheson Coleman and Bell), and acetyl-
ene which was purified by standard procedures.®! Diphenylchloro-
phosphine was obtained from Victor Chemical Company.

Molecular Weights.—These were obtained in benzene either
using a Mechrolab osmometer, Model 301, or by cryoscopic
determination.

Dilithiocarborane.®—A 100-ml. three-neck flask fitted with a
magnetic stirrer, a nitrogen inlet and outlet, and an addition
funnel is purged with nitrogen and then charged with a solution
of butyliithium (0.066 mole) in ethyl ether (approximately 60
ml.). With ice-cooling a solution of carborane (4.33 g., 0.03 mole)
in ethyl ether (20 ml.) is added over a period of 10 min., and the

(7) Melting points are uncorrected; elemental analyses were by R. Culmo,
A. C. Mayer, and J. D. Giunta of the Olin Mathieson Microchemical
Section. '

(8) We thank Mr. R, W, Blundeu for preparing a continuing supply of
carborane for this research.
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resulting white slurry is stirred under nitrogen and ice-cooling
for another 30 min. Ether and excess butyllithium are then
filtered from the precipitate through a coarse sintered-glass
filter stick. The remaining BjH;,C:Li; is washed with ethyl
ether (50 ml.) in two portions, dried under vacuum, and then
stored in an inert atmosphere.

1,2-Bis-(diphenylphosphino )-carborane.—A solution of di-
phenylchlorophosphine (14.6 g., 0.066 mole) in ether (15 ml.)
was added, with ice-cooling, within 25 min, to a dilithiocarborane
slurry in ether prepared from 4.33 g. (0.03 mole) of carborane as
described in the preceding example. The slightly yellow mix-
ture was stirred for 20 min. at 20°, then refluxed for 30 min.,
and, after cooling to 10°, hydrolyzed with 20 ml. of water.
The insoluble reaction product was recovered by filtration,
dried in wvacuo, and recrystallized from petroleum ether (b.p.
60—1100) t(j give 9.0 g. (58.5%) of B10H10C2[P(C5H5)2]2, o.p.
219°,

Anal. Caled. for CuHyBiP: (512.7): C, 60.91; H, 5.90;
B, 21.11; P, 12.09. Found: C, 61.15; H, 6.23; B, 20.63;
P, 11.68.

1,2-Bis-(chlorophenylphosphino)-carborane.—A dilithiocarbo-
rane (0.173 mole)slurry in ether, prepared from 25 g. of carborane,
was slowly added to a cooled solution of phenyldichlorophosphine
(77.5 g., 0.43 mole) in ether (600 ml.). The mixture was stirred
at room temperature for 90 min., then refluxed for 1 hr. Upon
evaporation of the ether a yellow solid remained which was
extracted with hot petroleum ether (800 ml., b.p. 60-110°).
After concentration and cooling, 43.7 g. (58%) of BipH;oCo-
(CeHsP-Cl)p, m.p. 172-174°, precipitated from the solution.

Anal. Caled. for C14H?0B10C12P2 (4294)‘ C, 3916, H, 470,
B, 25.20; Cl, 16.51; P, 14.43. Found: C, 38.87; H, 4.67;
B, 24.95; Cl, 16.81; P, 14.18; mol. wt., 420.1.

1,2-Bis-[phenylphospha(Ill)-]-azanyl-(P,P’)-carborane.—Gas-
eous ammonia was bubbled into a solution of BjgH;oCo( CeHP -
Cl); (4.3 g., 0.01 mole) in anhydrous benzene (100 ml.) for 30
min., The temperature was maintained at 20° by external cool-
ing. The reaction mixture was then evaporated to dryness, and
the solid residue was refluxed with 150 ml. of hot petroleum ether
(b.p. 60-110°). After filtration, concentration, and cooling,
the imino compound precipitated and was recrystallized from
petroleum ether; yield of B HyoCa[(PCeH;):NH] 2.6 g. (70%);
m.p. 222-224°,

Anal. Caled. for CiHaBy NP, (373.5): C, 45.02; H, 5.67;
B, 28.97; N, 3.75; P, 16.59. Found: C, 45.00; H, 5.82;
B, 28.46; N, 3.72; P, 16.65.

1,2-Bis-(azidophenylphosphino)-carborane.—A mixture of Big-
H;Co(CeH;P - Cl)g (10.7 g., 0.025 mole), sodium azide (6.5 g.,
0.1 mole), and ethanol (150 ml.) was stirred with ice-cooling for
1 hr. The solid reaction products were recovered by filtration
and thoroughly washed with water. The remaining bis-azide
was dried 7n wacuo over diphosphorus pentoxide; m.p. 126-128°
dec.; yield 9.1 g. (82%).

Anal. Caled. for CisHyBioNePs (442.5): C, 38.00; H, 4.56;
B, 24.45; N, 18.99; P, 14.00. Found: C, 38.29; H, 4.60;
B, 24.55; N, 17.80; P, 13.85.

Pyrolysis.—A solution of 6 g. of BijgHCo( CsHsP < N3), in 125
ml. of dry benzene was slowly warmed. At a bath temperature
of approximately 50° gas evolution started. After keeping the
mixture for 90 min. at 55°, it was cooled to 20° and the precipitate
formed (2.5 g.) was recovered by filtration. It did not show the
characteristic azide absorption at 4.8 u; m.p. 170-180°.

Anal. Caled. for (CmHngmNsz)z (3864). C, 4351, H,
5.22; B, 28.00; N, 7.23; P, 16.03. Found: C, 41.93; H,
4.82; B, 28.44; N, 6.22; P, 14.89.

Dimeric Chlorophospha(Ill)carborane.—A dilithiocarborane
(0.139 mole) slurry in ether (500 ml.) prepared from 20 g. of
carborane was added in small portions, with ice-cooling, to a
stirred solution of phosphorus trichloride (41.1 g., 0.3 mole) in
ether (1000 ml.). The mixture immediately became purple and
a colorless precipitate began to form. After stirring for 20 hr.
at 20°, the mixture had turned blue and was evaporated to dry-
ness. The green solid residue was extracted with 300 ml. of
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petroleum ether (b.p. 60-110°) from which, at 0°, 12.7 g. (44%,)
of colorless (BoH1oCeP - Cl), separated, m.p. 240-241°.

Anal. Caled. for CiHyByCloPy (417.5): C, 11.51; H, 4.83;
B, 51.84; Cl, 17.00; P, 14.84. Found: C, 11.17; H, 4.96;
B, 51.69; Cl, 17.50; P, 14.86; mol. wt., 407.5.

Dimeric Aminophospha(Ill)carborane.—Anhydrous ammonia
was passed into a solution of 2 g. of (ByH;qCoP+Cl), in 50 ml. of
benzene at 15 to 20° for 1 hr. The reaction mixture was filtered
and the filtrate was evaporated to dryness. The residue was re-
crystallized from carbon tetrachloride to give 1.1 g. (60.5%) of
(BmHmCzP ' NHz)z, m.p. 280°.

Anal., Caled. for C4H24B20N2P2 (3786) C, 1269, H, 639,
B, 57.16; N, 7.40; P, 16.36. Found: C, 11.95; H, 6.18; B,
56.81; N, 7.28; P, 15.82; mol. wt., 383. The infrared spec-
trum showed a doublet at 2.9 and 3.0 p consistent with the
asymmetric and the symmetric stretching modes of the primary
amino group, as well as the NHs deformation at 6.5 u.

Dimeric Azidophospha(III)carborane.—A mixture of (B1pH;pCa-
P-Cl); (4.17 g., 0.01 mole), sodium azide (2.6 g., 0.04 mole), and
ethanol (100 ml.) was stirred with ice-cooling for 2 hr. After
filtration, the filter cake was thoroughly washed with water,
then dried 4z vacuo over diphosphorus pentoxide, to give 3.5 g.
(81%) of (BlonCzP'Ns)g, m.p. 150° dec.

Anal. Caled. for CHpBgNePs (430.6): C, 11.16; H, 4.68;
B, 50.25; N, 19.52; P, 14.39. Found: C, 10.95; H, 4.50;
B, 50.45; N, 18.88; P, 14.34; mol. wt., 445.5.

Dimeric ~ Triphenylphosphineiminophospha(IIl)carborane.—
To a mixture of (BypH¢CoP - N3), (2.15 g., 0.005 mole) and tri-
phenylphosphine (2.62 g., 0.01 mole) was added, in one portion,
cold benzene (50 ml.). Solution was effected, accompanied
by vigorous foaming. After 25 min., gas evolution subsided
and the solution was gradually heated to reflux temperature over
a 30-min. period. The hot reaction mixture was filtered and
cooled to 10 °. The colorless reaction product precipitated and
was washed with petroleum ether; yield of [(CsH;);P==NPC;Bi
Hy]. 2.4 g. (33.5%); m.p. 311-312°.

Anal. Caled. for C40H50B20N2P4 (8992)
B, 24.07; N, 3.12; P, 13.78. TFound:
B, 24.08; N, 3.54; P,13.73.

Reaction of Dimeric Azidophospha(Ill)carborane with 1,4-
Bis-(diphenylphosphino)-benzene ~—Addition of cold benzene
(75 ml.) to a mixture of (BieH10CoP: N3)e (3.45 g., 0.008 mole)
and p-[(CsHs).P):CsHs (3.55 g., 0.008 mole) produced, with
evolution of nitrogen, a clear, purple solution. Stirring at 20°
for 1 hr. followed by refluxing for 2 hr. changed the color to
pale blue. After filtration from a small amount of solid, the
filtrate was poured into 500 ml. of petroleum ether. A solid
separated which was recovered by filtration and purified by
washing with hot petroleum ether; yield of product 4.6 g. (70%,);
m.p. 225-250°.

Anal. Caled. for C34H44B20N2P4 (8210)' C, 4974, H, 540,
B, 26.36; N, 3.41; P, 15.09. Found: C, 50.20; H, 5.65; B,
26.06; N, 3.05; P, 14.59; mol. wt., 2367 (expt. 1), 2585 (expt.
2), 2498 (expt. 3).

Dimeric Phenylphospha(IIl)carborane.—A solution of BigHje-
Co CeH P - Cl)2 (6.9 g., 0.016 mole) in ether (200 ml.) was added,
with stirring, to an ice-cooled dilithiocarborane (0.016) slurry
in ether (100 ml.) prepared from 2.32 g. of carborane. After
stirring the mixture for 12 hr. at room temperature, it was
filtered to give 3.6 g. of insoluble residue. Extraction with hot
benzene afforded 2.0 g. of product which was recrystallized from
benzene to give 1.6 g. (209;) of (B1cH1gCsoP - CeHs)e, m.p. 356—
358°.

C, 53.43; H, 5.61;
C, 53.89; H, 5.92;

Amnal. Caled. for C16H30B20P2 (500.8) C, 3838, H, 604,
B, 43.21; P, 12.37. Found: C, 38.28; H, 5.79; B, 42.36;
P, 11.93.
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