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the charge-transfer complex is favored, whereas electron-transfer occurs in high
dielectric media. From previous work? it might be expected that complexation occurs
through the chromium atom in tricarbonvitoluenechromium. The difficulties en-
countered in isolating complexes from media with high dielectric constants is a re-
flection of the fact that arenetricarbonyvichromium compounds do not form stable
cationic species; thus, the favored reaction in high dielectric media is the rapid forma-
tion of secondary products {eqn. 1). The isolation of a loosely bound complex of tri-
carbonyvitoluenechromium with trinitrobenzene but not with the other Lewis acids
studied, is consistent with the facts that trinitrobenzene is the weakest of these Lewis
acids and that dibenzenechromium, which forms stable cationic species more readily
than tricarbonvltoluenechromium, forms electron—transfer products with all the Lewis
acids studied. The results reported here suggest that the charge-transfer complexes
formed by tricarbonyltoluenechromium in media with low dielectric constants are
loosely bound.
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Cyclic esters of silicon containing a six-membered ring: (1,8-naphthalene-
dioxy)silanes”

Studies have been reported of five- and seven-membered heterocvclic svstems
containing silicon bonded through oxygen to aromatic rings!-2. It was found that the
five-membered svstems are in all cases less stable to hvdrolvsis and, while model

—C—0__
studies show the Si7 ring to be stericallv feasible, upon standing the five-
_.(_;,.0/

* The Ring Indzx recommendation for these systems is either naphtho{,8-de’-2-sila-m-dioxin
or naphthol1,S-del-1,3,2-dioxasiline. In conformity with our previous reports, we name these
compounds as derivatives of silane in this communication.
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memberead ring compounds exhibit a tendency toward ring-opening and polymerizati
to materials from which monomer is regenerated upon distillation. This publicati
describes the six-membered silicon cyclic esters fused to the z.8-naphthalenedio:
system, as well as an improved method for obtaining the starting dihydric phent
The preparation of the new five-membered cyclic ester, (o-phenvlenedioxyjmethy
phenyvisilane, 15 also reported.

Experimenial

Analyses

Melting points were measured on a Townson & Mercer Type 5 melting poin
block and are uncorrected. Molecular weights were determined on a Mechrolab Vapo
Pressure Osmometer. Carbon, hydrogen, silicon and molecular weights were de
termined by the Schwarzkopf-Microanalytical Laboratory. o-Phenvienedioxy
methvlphenyilsilane was handled in a nitrogen-filled glove box of the usual type witl
phosphorus pentoxide as the drving agent.

Preparation of r.S5-difivdroxynaphthaleie

(4} -Naphthylamine-S-sulfonic acid {0.22 mole) was heated in 6350 cc of 49,
w;w potassium carbonate until the acid had been converted to its potassium salt. To
the cooled salt solution {0°} was added 0.2g mole of sodium nitrite with constant
stirring and this mixture was introduced into 50 cc of hyvdrochloric acid. The diazonium
salt was heated for eight hours, during which time there was extensive bubbling due
to the liberation of nitrogen. The crude naphthsultone produced was puriiied by treat-
ment with benzene in a Soxhlet extractor. Potasstum hvdroxide {0.52 mole} was
heated with 10 cc of water and 0.034 mole of the naphthsultone in a 250 ml! nickel
crucible to ca. 2607 for 13-20 mintites. After cnoling, the crude product was treated
with 160 cc of £\ hvdrochloric acid and added to 500 ml of water. This aqueous
solution was heated to dissolve the product and was tiltered while hot. The filtrate,
after cooling, afforded 1,5-dihydroxinaphthalene. m.p. 141-1427, in So?, vield.

(B} r-Naphthol-8-sulfonic acid sodium salt {0.032 mole), 3 moles of sodium
avdroxide pellets and 12 cc of water were heated at 2307 for one hour in a 250 ml
nickel crucible. After the melt had cooled, it was acidified with 300 cc of 18 N sulfuric
acid. The mixture was diluted to 1.5 liters, then heated to dissolve the product and
iiltered. Upon cooling, long needle-like cristals (m.p. 141-142°) were abtained in
poorer vields (¢c.e., 13, 27 and 329, in three runs).

Esteripication reactions

Bis(r.8-naphthalensdioxvisilane. To 1,8-dihvdroxvnaphthalene (0.032 mole) dis-
solved in 50 cc of dryv ether, 0.016 mole of silicon tetrachloride was added in a nitrogen
atmosphere. The evolution of hydrogen chloride served as an indicatinn of reaction.
Heating at ether refiux temperature was continued for 6.3 hours, during which time
the solution became dark brown. Solvent was distilled and the product. m.p. 3293317,
obtained in 389, vield by sublimation i vacue at 320°. {(Found: C, 69.67; H, 3.66;
S, 7.98. CH,.0,S1 caled.: C, 69.76; H, 3.48; Si, 8.13°,.) Inzolubility precluded
molecular weight determinations. Bis(r,8-naphthalenedioxy)silane is insoluble in
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alcohols and common organic solvents, but it is soluble in hot pyridine and dimethyl-
formamide presumabiy due to complex formation®.

1,8-Naphthalenedioxydimethvisilane. To 1,§-dihvdroxynaphthalene (0.0623
mole) partially dissolved in dry benzene, 0.0625 mole of dimethyldichlorosilane was
added under a nitrogen atmosphere. The reaction was carried out with constant
stirring until no further liberation of hvdrogen chloride could be detected. The brown
residue was sublimed in vacito below go° after distillation of solvent. \White crystals,
=oluble in organic solvents, m.p. 53.5-55°, were obtained in ~ 7 °{ wvield. (Found:
C, 66.46; H, 5.51; Si, 12.92; mol. wt., 227. C,,H,.0.,Si calcd.: C, 66.66; H, 5.35: Si,
12.96 °5; mol. wt., 216.)

1,8-Naphthalenedioxydiphenvisilan:. To 1,S-dihvdroxynaphthalene (0.0625
mole} in 250 cc of dry ether was added 0.06235 mole diphenyldichlorosilane in a nitrogen
atmosphere. The reaction continued with constant stirring for nine hours until there
was no further indication of hyvdrogen chloride liberation. After removal of solvent
the residue was sublimed i7 vacuo at 1307 producing, in ~ 10 9; vield, white crystals,
m.p. 110-111°, which were soluble in common organic solvents. (Found: C, 77.70;
H, 1.91; 51, 8.48; mol. wt., 330. C..H ;0,51 caled.: C, 77.64; H, 1.70; Si, S.24 9% ; mol.
wi., 340.)

o0-Phenvlencdioxyyethviphenvisilane. Methyvlphenyldichlorosilane (0.25 mole)
was added dropwise to a briskly stirred solution of 0.25 mole of catechol in refluxing
drv ether under nitrogen and the mixture stirred until hvdrogen chloride evolution
was complete. Solvent was removed under reduced pressure, and the product distilled
at 15271 mm to give a water-white, hvgroscopic, viscous liquid. Only molecular
weights corresponding to the dimer could be obtained from cryvoscopic measurements
in benzene. (Found: C, 68.85; H, 5.92°;; mol. wt., 424. C,;H,.0,Si calcd.: C, 68.4;
H, 5.20%,; mol. wt., 228))

Discussioi

The preparation of 1,3-dihydroxynaphthalene has been previously reported in
13-37 % overall yvield from r-naphthyvlamine-S-sulfonic acid® The modified procedure
which we report results in the dihvdric phenol in 809, vield.

All the new six-membered ring syvstems can be handied in air without extensive
hydrolvsis. Like the organic starting materal, 1,S-dihvdroxynaphthalene, the six-
membered silicon ring svstems discolor over a period of time in air. The resulting
dark brown solids retain their original infrared spectra, but have lower, longer
range melting points, indicating some decomposition. For example, x,8-naphthalene-
dioxyvdiphenyisilane, when freshly prepared, has a melting point 110-111°, but overa
prolonged period the melting point is lowered to 101-107° duse to contamination by
oxidation products.

The six-membered ring svstems resemble the seven-membered svstems in that
both are monomeric. The five-membered systems on the other hand, are subject to
conversion to higher homologs. Schwarz and Kuchen reported the ester that resuited
from the reaction between silicon tetrachloride and catechol to be tetramerict, and we
have found that the dimethyvl-3, diphenyl-5> and methvlphenyl-silicon catecholate
esters all undergo a reversible polymerization. These hydrolytically unstable esters

" We have observed the formation of stable complexes between bis{o-phenylenedioxy)silane
and these donor solvents {C. M. Silcox, and J. J. Zuckerman, unpublished results).
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polymerize on standing to give, at first, more viscous liquids and then white solids.
We have previously found that molecular weight determination on samples of
o-phenyvienedioxydiphenylsilane purified in various wayvs gave evidence that the
monomeric and dimeric species could be separated?®, and corroboration for this has
come from another laboratory®. Only dimeric values were obtained for the liquid
o-phenvlenedioxyvmethyvlphenylsilane, however.
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PRELIMINARY NOTES

The n—* transition of x~-metal ketones

In a recent publication Harnish and West! proposed that the ultraviolet
absorption spectra of z-silyl ketones could be explained on the basis of dv—p= bonding
involving the £ orbitals of silicon and the = and =z* orbitals of the carbonyl group.
West? has since generalized these proposals to predict the effect of metalloid sub-
stitution on the electronic transition of two- and three-atom chromophores.

Yates, Agolini and Csizmadia®-* by LCAO calculations, have been able to
predict the magnitude of the shifts produced in ketones of the type R,SICOR,
R1GeCOR, and R SiCOSiR, without invoking d orbital participation.

In addition they have found that in ketonesof the type {C H,) . MICOC,H, that the
base strength of the ketone decreased in the order Si > Ge > C, indicating that in
the ground state the predominant efiect is inductive release of electrons to the oxygen
atom, rather than electron withdrawal through d=z—pt bonding®-+.

Since it is generally agreed® that the amount of dx—p=z bonding should be succes-
stvely Iess In germanium and tin compounds than in silicon compounds, it seemed of
value to prepare a series of ketones {C;H;);MCOCH,, M = C, Si, Ge and Sn, to gain
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