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neutrons! and Si(CH;), + neutrons;? the 31Si reac-
tions with the starting materials were reported.

We report here a reaction of thermally vaporized
silicon atoms. In an apparatus essentially as described
for carbon vaporizations® a p-type semiconductor
grade of silicon* was heated resistively to 1400° in vacuo
(2 X 10-% torr) while trimethylsilane was deposited
on the liquid nitrogen cooled walls as a trapping agent.
Aside from the presence of unidentified products,
totaling 597, the sole reaction product (20-30%; based
on silicon vaporized) isolated by gas chromatography
is  1,1,1,3,3,3-hexamethyltrisilane,  ((CH;);SiSiH,Si-
(CHjy)s, 1). 1 was identified by analysis of its nmr, in-
frared, and mass spectra. The nmr spectrum showed
two singlets, area ratio 8.85:1, at  9.80 and 7.01, re-
spectively, in benzene. The infrared spectra showed
absorptions at 3.4, 3.5, 48 (Si-H), 7.1, 8.0, 10.9,
11.7-12.0, 13.4, 14.5, and 15.0 u.

The mass spectrum (70 ev) consisted of a parent
peak, mje 176, with P 4+ 1 and P + 2 of expected in-
tensities for three silicon atoms; the (CHj);Sit peak
is the most prominent peak of the spectrum.

The insertion of silicon atoms into the Si—-H bond of
trimethylsilane is analogous to the earlier reports of
insertion into Si—-H bonds by carbenes®® and dimethyl-
silene;’ itis probably a two-step insertion.

(CH;)sSiH + Si —> (CH;);SiSiH
(CH3);SiSiH -+ (CH;)sSiH — (CH35):SiSiH,;Si(CHs)s

The study of silicon atom chemistry with other sub-
strates is in progress.
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Synthesis of Acronycine
Sir:

Acronycine,'—® an alkaloid isolated from Acronychia
Baueri Schott, is reported to show significant anti-

tumor activity in experimental animals.® We wish to
report a synthesis of this natural product.
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5,7-Dimethoxy-3,4-dihydrocarbostyril (1a, mp 194-
195°) is formed in 3077 yield by fusing the 3-bromo-
propionyl derivative of 3,5-dimethoxyaniline with zinc
chloride-sodium chloride at 150° for 30 min. Reac-
tion of 1a with 2-iodobenzoic acid in nitrobenzene with
cuprous iodide as the catalyst at 170° for 6 hr yields
1- (2- carboxyphenyl)-5,7-dimethoxy- 3,4- dihydrocarbo-
styril (Ib, mp 227-229°, 539 yield). Ring closure
with polyphosphoric acid at 100° for 2 hr followed by
treatment with refluxing 1 N methanolic hydrogen
chloride for 2.5 hr yields methyl 1,3-dimethoxy-9-
oxoacridan-4-propionate (2a, mp 244-245°, 83 97 yield).

The methoxyl function at C-1 is selectively hydrolyzed
with boron trichloride” in methylene chloride to form
methyl 1-hydroxy-3-methoxy-9-oxoacridan-4-propion-
ate (2b, mp 194-195°, 809 yield). Treatment of 2b
with excess methyllithium in tetrahydrofuran at —20°
gives the corresponding tertiary carbinol 2c¢ (mp
213-214°, 8297 yield). Fusion of 2¢ with pyridine hy-
drochloride at 200° for 2 hr yields 6-hydroxy-3,3-
dimethyl- 2,3- dihydro- 7(12H)- 1 H- pyrano[2,3- cJacridi-
none (3a, mp 278-280° dec). Owing to its tendency
to crystallize on the column during silica gel chroma-
tography, 3a is not ordinarily isolated. Instead, the
crude product is allowed to react with methyl iodide and
potassium carbonate in refluxing acetone® to give nor-
dihydroacronycine (3b, mp 213-215°, 209 over-all
yield). This compound is identical by the usual
physical comparisons with an authentic sample pre-
pared from acronycine.?
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Alternately, 3a is prepared by treating 1,3-dihydroxy-
9-acridanone,® prepared by hydrolysis of 1,3-dimeth-
oxy-9-acridanone,® with 3,3-dimethylallyl chloride and
zinc chloride in refluxing trifluoroacetic acid for 3 hr
(18 % yield).

Conversion of 3b to noracronycine (4a) is accom-
plished with 2,3-dichloro-5,6-dicyanobenzoquinone
in refluxing toluene (409 yield). The product ob-
tained is identical with an authentic sample prepared
from the natural product.? Methylation of 4a to
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form acronycine (4b) is brought about by a procedure
described in the literature.? The product obtained is
identical with acronycine.

Microanalytical data and nmr, ultraviolet, and in-
frared spectra are all in agreement with the structural
assignments.
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Three Bicyclic Nonatrienes from
Bicyclo[5.1.0]Jocta-2,4-dien-8-y]1 Carbene!:*
Sir:

A preliminary report on the synthetic utility of rear-
rangements of highly unsaturated bicyclic carbenes
has been made.® Bicyclo[4.2.2]deca-2,4,7,9-tetraene
and the 9,10-dihydronaphthalenes were shown to be
the products of thermal decomposition of I. We de-
scribe here a further example of such a rearrangement,
the synthesis of three bicyclic nonatrienes, and comment
upon the mechanism of these remarkable changes.

Following the procedure of Korte,* ethyl or methyl
diazoacetate was catalytically decomposed in tropilidene

to give IIa. This compound could be converted wvia
CHNNTsNa*® X
I ITa, X=COOCH;
b, X=COOH
¢, X=CO0Cl
d, X=CHO

e, X=CHNNHTSs
f, X=CHNNTsNat

IIb—e in conventional steps to the salt IIf. Decomposi-
tion of IIf under vacuum at 90-120° led to a complex
mixture of isomers from which the four major products
could be isolated by preparative gas-liquid partition
chromatography. These are, in order of elution from
a 3.5-m, 109, Carbowax 20M on 45-60 Chromosorb
P column operated at 100° with a helium flow of 100
cc/min, tropilidene (19%; relative retention time 1.00),
bicyclo[5.2.0lnona-2,4,8-triene (III, 2797, relative re-
tention time 3.38; infrared: 3010, 2920, 2900, 2850,
1640, 1445, 1375, 1284, 1222, 998, 922, 715, and 675
cm~?), bicyclo[4.2.1lnona-2,4,7-triene (IV, 37%; rela-
tive retention time 4.66), and bicyclo[3.2.2]nona-
2,6,8-triene (V, 129; relative retention time 5.25;
infrared 3030, 3005, 2945, 2910, 2860, 2800, 1630, 1610,
1422, 1378, 1366, 1325, 1276, 1249, 1195, 1040, 980, 959,
886, 870, 715, and 688 cm~1). The over-all yield of
hydrocarbons was ca. 35%. Compound IV was iden-
tified by comparison of infrared and nuclear magnetic
resonance spectra with those of authentic material58
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and by hydrogenation to bicyclo[4.2.1lnonane identical
with that prepared from bicyclo[4.2.1Jnonan-9-one’
by Wolff-Kishner reduction. Compound V absorbed
3 moles of hydrogen to give a hydrocarbon identical
with that prepared from bicyclo[3.2.2]Jnon-6-en-2-one? by
hydrogenation and Wolff-Kishner reduction. The
structure of III was determined in a similar fashion.
cis-Bicyclo[5.2.0lnon-8-ene (VI) was synthesized from
cycloheptene by the method of Kirmse.® This material
had an infrared spectrum identical with that of the com-
pound prepared by Fonken by photolysis of the
cyclononadienes! or by thermal cyclization of cis,-
trans-1,3-cyclononadiene.!! Hydrogenation of VI gave
cis-bicyclo[5.2.0lnonane (VII), again identical with ma-
terial made by Fonken.!! Allinger!? originally synthe-
sized both cis- and trans-bicyclo[5.2.0lnonanes from
the known and characterized!® cis- and frans-1,2-
dicarboxycyclobutanes. Fonken identified his ma-
terials by comparison of spectra with those of Allinger.
Accordingly, the assignment of stereochemistry in VI
and VII is secure. Hydrogenation of III led to the up-
take of 3 moles of hydrogen and the formation of VII
as the sole product. The skeleton and stereochemistry
of III can therefore be assigned with confidence. In
all cases infrared and nmr spectra were consistent,
if not uniquely so, with the assigned structures.

2,4

CHNNHTSs

H,-Pt Hy-Pb 11

VI VII

Isolation of III allows some comments to be made on
the mechanism of the changes observed in this and
previous® work. The possible paths for the formation
of IV and V include the sigmatropic rearrangement of
the cyclobutene III. A thermally allowed shift of the
order [1,5] would lead to IV, while V is the product of
a hypothetical shift of the order [1,3], an event expected
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