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pendant la nuit, puis extraire & ’éther. Laver
la solution éthérée d’abord par ’acide sulfu-
rique dilué, ensuite par la soude diluée et
finalement de nouveau par l’acide sulfurique
dilué. Sécher la solution éthérée sur sulfate de
sodium et évaporer 1’éther. Distiller ’huile
obtenue sous vide. Rendement 4,6 g (72 9,).
p-éb. 64—66°C/0,1 mm, Le produit se solidifie
assez vite; p.f. 39°C (recristallisé dans 1’éthanol
dilué). Analyse C,H,IO Calculé C 38,71; H
3,63; I 51,17. Trouvé C 38,78; H 3,90; I 51,12.
RMN (CDCl;) multiplet & 2,4—3,8 t© (3H),
singulets & 6,23 t (3H) et 7,75 ¢ (3H).

Diméthoxy-3,3" diméthyl-2,2" biphényle (I).
Mélanger 7,6 g d’iodo-2 méthoxy-6 toluéne
(XII) et 156 g de bronze de cuivre. Chauffer au
bain d’huile vers 220°C ol la réaction com-
mence. Faire monter la température & 270°C
pendant 20 min. Laisser refroidir et extraire
au chloroforme. Evaporer le chloroforme sous
vide et chromatographier le produit sur une
courte colonne de Al,0, (neutre) en éluant par
le benzéne. Evaporer le benzéne sous vide et
recristalliser le produit obtenu (rendement
3,4 g; 92 %) dans I’éther de pétrole (60 —80°C).
p.f. 112—113°C. Pour obtenir un produit plus
pur sublimer & 105°C/0,01 mm. p.f. 117—118°C,
Analyse CH,,0, Calculé C 79,31; H 7,49,
Trouvé C 79,35; H 7,46. RMN (CCl,) multiplet
a4 2,8—3,5 v (6H), singulets & 6,21 t (6H) et
8,13 t (6H).
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Functionalization of Polythiaada-
mantanes via their Bridgehead

Alkali Metal Derivatives
KJELL OLSSON

Department of Chemistry, Div. II,
Agricultural College, S-750 07 Uppsala 7,
Sweden

he present paper reports the first

general method of preparing polythia-
adamantanes other than the well-known,
simple alkyl derivatives.! It is based on the
discovery made during the last decade
that dithioacetals and trithioorthoformic
esters —including m-dithianes and one cage
compound (I)—are acidic enough to be
converted by strong bases into synthetically
useful lithium or sodium derivatives.?

Accordingly, polythiaadamantanes (II)
with at least one free bridgehead position
served as starting materials.* Such sub-
stances are now readily available.! After
metalation (IT-III) for a few minutes at
ca. 30°, addition of an appropriate reagent
afforded a derivative (IV or its salt) of II,
which was substituted at the originally free
position(s). The method is illustrated here
by the three representative examples shown,
in the scheme.**

* The reduction of a polythiaadamantane
with no such position to its dianion was re-
ported recently.®

** Throughout the present paper, R=CH,.
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Unlike ITa and IIb, IIc was metalated
rapidly by potassium ¢-butoxide or
[(methylsulphinyl)methyl] sodium ¢ in di-
methyl sulphoxide. In benzene—hexane,
butyllithium metalated IIb fairly quickly,
ITc almost instantly, but ITa slowly or not
at all. In the presence of ether, however,
IIa reacted rapidly and IIb almost in-
stantly. Nevertheless, quantitative meta-
lation was often prevented by limited
solubility of II and its alkali metal deriva-
tive (III), despite a considerable excess of
the metalating agent. Low temperatures
were therefore avoided, and metalations in
ether—hexane assisted by high-speed
stirring or by the addition of benzene.

The extremely simple procedures de-
scribed below were suitable for rapid
synthesis of small samples in fair yields.
For work on a larger scale, & more careful
design of experimental conditions may be
warranted and could conceivably lead to
higher yields even without excess of the
metalating agent.

As indicated above, Ila seems to be
metalated less readily than IIb. This
unexpected result suggests that the acidity
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of polythiaadamantanes is not entirely due
to the sulphur atoms adjacent to the free
bridgehead position but to some extent to
the more remote ones as well. If two or
more bridgehead positions are free, poly-
substitution, is possible, sometimes in one
operation and perhaps via polymetalated
species. A more detailed discussion of these
and other aspects of the metalation and its
%nt}_netic applications is planned in Arkiv
ems.

Experimental. The syntheses were performed
at roorn temperature under argon in 50 ml
conical flasks, with magnetic stirring. All non-
aqueous reagents and solvents were anhydrous.
Butyllithium was injected through a hypo-
dermic syringe in one 5.0 ml portion of a 2.3
M solution in hexane (50 9, excess), which
caused the temperature to rise ca. 10°. Physical
data for the products (IV) are presented as
previously,! but only a few characteristic bands
have been selected from the IR spectra. The
calculated molecular weights were confirmed
by mass spectrometry.

3,8,7-T'rimethyl-2,4,6,8-tetrathiaadamantane-1-
carboxylic acid (IVa). Butyllithium was added
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to 1.92 g (7.7 mmoles) of powdered 1,3,5-tri-
methyl-2,4,6,8-tetrathiaadamantane (I1a),! sus-
pended in 10 ml of benzene and 10 ml of ether.
After 30 sec, most I1a had dissolved, and IIIa
began to separate (perhaps as an etherate).
After a total of 3 min, the flask was emptied
into a stirred slurry of Dry Ice and ether.
‘When above 0°, the mixture was dissolved in
10 ml of 2 M hydrochloric acid and 10 —20 ml
of ether. The organic layer was extracted
with 2x10 ml of 1 M sodium hydroxide and
evaporated to dryness, leaving 0.83 g of almost
pure ITa. Acidification of the alkaline extract
precipitated 1.24 g of almost pure IVa (97 or
55 9%, yield according to whether Ila is re-
covered or not), After recrystallization from
toluene, IVa melted at ca. 235° (decomp.). IR
spectrum in RCN: ca. 3050s (very broad),
1740s, 1213s, 693s. PMR spectrum in CHCl,:
3,5,7-Rg 1.66s, 10c,10¢-H, 2.18s (broad), 9,9-H,
2.528, OH 9.6s. (Found: C 40.5; H 4.8; S 43.5.
Cale. for C,;H,,0,8,: C 40.8; H 4.8; S 43.6).
a,a,1,5,7-Pentamethylpentathiaad 7 3-
methanol (IVb). Butyllithium was added to
2.06 g (7.7 mmoles) of powdered 1,3,5-trimethyl-
pentathiaadamantane (IIb),! suspended in 25
ml of benzene and 4 ml of ether. All IIb dis-
solved within 5 sec, and IIIb began to separate
10 sec later. After a total of 60 sec, 1.3 ml (18
mmoles) of acetone was added. The temperature
rose to ca. 45°, and a clear solution formed
immediately. After another 60 sec, this was
washed with 15 ml of 2 M ammonium chloride
and analyzed by GLC. Only the peaks of IIb
and IVb with the relative areas 4:96 were ob-
served. The solvents were evaporated and the
residue recrystallized from ligroin, yielding 1.31
g (62 %) of GLC-pure IVb. After repeated
recrystallization to remove coloured impuri-
ties, IVb melted at 166 —169°. IR spectrum in
CS,;: 3560m, 3490m (broad), 1322s, 1095s,
958s, 724s. PMR spectrum in CCl,;: CR, 1.36s,
7-R 1.66s, 1,5-R, 2.02s, 10,10-H, 2.24s, OH
5.4s (only after addition of pyridine; broad).
(Found: C 40.6; H 5.7; S 49.0. Cale. for
C,,H,;;08;: C 40.5; H 5.6; S 49.1).
Benzyltrimethylhexathiaadamantane (IVc).
1.43 g (5.0 mmoles) of powdered trimethyl-
hexathiaadamantane (IIc)! was added in one
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portion to 0.72 g (6.1 mmoles) of 95 %, potas-
sium ¢-butoxide, newly dissolved in 10 ml of
dimethyl sulphoxide. After 5 min, when most
or all of the ITe had dissolved, 1.0 ml (8.7
mmoles) of a-chlorotoluene was added. The
temperature rose to ca. 55°, and a light brown
colour developed immediately. After cooling,
the solution was diluted with 10 ml of water
and extracted with 2x 10 ml of carbon tetra-
chloride. The extract was filtered from any
remaining IIc and evaporated to dryness. The
residue was recrystallized from acetone—
methanol, yielding 1.33 g (70 %) of GLC-pure
IVe. After repeated recrystallization to
remove coloured impurities, IVe melted at
170.5—172.6°. IR spectrum in CS,;: 3030m,
1092s, 7418, 719s, 6958, 586m. PMR spectrum
in CCl;: R, 1.99s, CH, 3.58s, CH; 7.23s.
(Found: C 44.7; H 4.4; S 50.2. Cale. for
C, H,S;: C 44.6; H 4.3; S 51.1).
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