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80 ml xylene was distilled off, and petrol ether added
to the solution after cooling. A white precipitate of
Id formed, and was worked up as described for Ia.
Yield of Id 1.39 g (64%). After recrystallizing from
n-heptane it had mp 115-116°,

3-Methylsilatrane (Ib) and 3, 7-dimethylsilatrane
(Ic). These were prepared similarly to Ia, from
3-methyl- and 3, 7-dimethylboratrane respectively.
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Cyclization of amides of a-carbamido-3-(indan-1, 3-dione-2-yl)
hydrocinnamic acid gives 1-aryl-2-carbamido-1, 2, 3, 4-tetrahydro-
4-azafloren-3, 9-dione, Alkaline and acid hydrolysis of these
compounds are investigated.

Condensation of an amide amino group with a
carbonyl group has been but little studied [1-3].
Cyclization of this kind can give new types of hetero-
cyclic compounds. We have shown [4] that conden-
sation of 2~-arylindenindan-1, 3-diones with malonic
diamide gives amides of o -carbamido-3-~(indan~1, 3-
dione-2-yl)hydrocinnamic acids (Ia—e). The resul-
tant amides I readily undergo cyclization in acid
solution, giving 1-aryl-2-carbamido-1, 2, 3, 4-tetra~
hydro-4~azafluoren-3, 9-diones (Ila—e)
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In the case in question, condensations between
amide and carbonyl groups are facilitated by the
steric proximity of the indandione carbonyl group

to the amido group, as well as by the possibility
of formation of an unstrained 6-membered ring in
II. As was shown for the examples of N, N'-disub-
stituted I compounds, an important role in their
cyclization is played by the nucleophilicity of the
nitrogen atom of the attacking amido group. Thus,
in general I (R(=H;, Ry= C¢H;) where the basicity
of the nitrogen atom is much decreased due to the
presence of N-phenyl groups, is not cyclized. At
the same time the N, N'~-dimethyl derivative Ie cy-
clizes more readily than the N-substituted I (in-
ductive effect of N-methyl groups). IR and UV
spectra data confirm the structure of compound II.
The compounds II prepared were submitted
to alkaline and acid hydrolysis. Unlike 4-azafluor-
enones [5, 6], substituted tetrahydro-4-azafluoren-
3, 9-diones are readily cleaved by alkali at the 3—4
bond. The end product of alkaline hydrolysis is o -
(3-aminoind-2-en-1-one-2-yl)-benzylmalonic acid
(III), which is decarboxylated when heated in diethyl-
ene glycol. Decarboxylation is accompanied by intra~-
molecular acylation of the free amino group, with
ring closure and formation of 1-phenyl-1, 2, 3, 4~
tetrahydro-4-azafluoren-3, 9-dione (IV).
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Acid hydrolysis of compound II leads to scission
of bond 4—4a and formation of 8-indandionylhydro-
cinnamic acid, which has been reported in the liter-
ature [7]; this is also formed by acid hydrolysis of
II1.

EXPERIMENTAL

1-Phenyl-2-carbamido-1, 2, 3, 4-tetrahydro-4-
azafluoren-3, 9~dione (fla), 5 g I was suspended in
50 ml conc. HCl, and left at room temperature for
24 hr. After some time the mixture turned rose
colored. The orange precipitate was separated off,
and washed with water, yield 4.3 g. It was recrystal-
lized from EtOH.

Ib—e were synthesized similarly. The table gives
the properties of the compounds prepared.

a -(3=Aminoind-2-en-1-one-2-yl)benzylmalonic
acid (I1I). 3 g Ila was dissolved in 50 m! 1 N NaCH, and
the mixture heated on a water batch until ammonia
evolution ceased. After cooling the solution was
acidified, when a red precipitate formed. Yield 2.4 g
(70%), mp 173-174° (decomp). In recrystallizing,
prolonged boiling has to be avoided, in order to
avoid possible changes in the product. Found: C 68.02;
H 4.68; N 4.20%. Calculated for Cll{sNOgz C 67.75;
H 4.45; N 4,15%.

1-Phenyl-1, 2, 8, 4-tetrahydro-4-azafluoren-3, 9=
dione (IV). A suspension of 3 g III in 30 ml diethy-

CYANOETHYLATION OF TETRAHYDROFURAN
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It is shown that it is possible to carry out free radical cyanoethylation

of tetrahydrofuran, to give the nitrile of a-~tetrahydrofuranpropionic
acid in 50~60% yield.

lene glycol was heated at 130~140° until CO; evolution
was complete, when the reaction products became
viscous. The IV formed was separated off, and
washed, yield 1.1 g (45%), mp 239-210° (decomp).
Found: C 78.35; H 4.64; N 5.07; 5.247. Calculated

for CygH,3NOy C 78.53; H 4,761 N 5,087,
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One of us has shown that tetrahydrofuranpropionic
acid raises the cotton plant yield if prior to sowing the
seeds are wetted with a5 - 107 to 5 - 10™* concen-



