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Two routes to [3]peristylane (5) are described, both starting from norbornadiene. Conversion of norbornadiene
to endo- and exo-3-carboxybicyclo{3.2.1]octan-6-ene (7) was carried out by known procedures and the acid sepa-
rated into the exo and endo isomers. Reduction of the endo isomer 7a with lithium aluminum hydride gave the cor-
responding alcohol, which was reoxidized with N-chlorosuccinimide and dimethyl sulfide to the endo aldehyde 10.
The sodium salt of the corresponding tosylhydrazone 11 was pyrolyzed to 4,5-diazatetracyclo{5.3.1.026.03-%undec-
4-ene (12), which itself on pyrolysis gave [3]peristylane (5). Treatment of the endo acid 7a with thionyl chloride led
to the formation of exo-4-chloronoradamantan-2-one (14), which was reduced with sodium borohydride to the cor-
responding alcohol 15. Reaction of 15 with thionyl chloride gave 2,4-dichloronoradamantane (16) which, on treat-
ment with disodium naphthalenide, gave 5. Reduction of 5 with hydrogen over PtOs gave noradamantane.

The (CH)g,, hydrocarbons, for reasons of symmetry, have
different properties when n is an odd to those when n is an
even integer. This difference has been most clearly demon-
strated in the case of the annulenes, those compounds in which
n is odd being aromatic whereas those in which n is even are
antiaromatic.l2 Similarly the topology of polycyclic saturated
(CH)32, systems will also depend on the nature of n. We have
been interested in the series of molecules composed of a cen-
tral n-membered ring connected by alternate carbon atoms
to two n/2-membered rings. Such systems are only possible
when £ is an even integer, and this type of system can be il-
lustrated by the first three members of the series 1, 2, and 3,
in which n is respectively 6, 8, and 10.3
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The only compound of this series which has received any
extensive synthetic attention up to the present time has been
dodecahedrane (3),4% which has attracted interest as it rep-
resents one of the five Platonic solids, being composed entirely
of planar five-membered rings.8 Compounds 1 and 2 do not
represent regular solids since the faces of the five-membered
rings are not planar (see 1). For the purpose of synthesis these
systems can be dissected in a number of ways. Eaton and
Mueller4 have approached the synthesis of dodecahedrane by
a route in which one of the five-membered rings is to be added

in the final step, and they have prepared a derivative of the
compound 4, in which a five-membered ring is joined by al-
ternate carbon atoms to a ten-membered ring. They have
called this compound peristylane, but as it is a member of a
second series of compounds in which an n-membered ring is
joined by alternate carbon atoms to a 2n-membered ring we
would like to generalize their nomenclature and call this
compound [5]peristylane. The related systems to 1 and 2
would then be [3]peristylane (5) and [4]peristylane (6),% which
require the addition of a three- and a four-membered ring,
respectively, to complete the (CH)s, system. [3]Peristylane
has previously been prepared by Nickon and Pandit,” who
called it triaxane, but we would prefer to use the peristylane
nomenclature in the interest of economy of trivial nomen-
clature.® We now describe two alternative routes to 5 which
we hope will be susceptible to extension to the synthesis of
1.9

As 1 was our eventual synthetic goal, we wished to explore
a route to 5 in which the intermediate would be capable of
being modified so that substituents could be introduced at the
appropriate positions. To this end, endo-bicyclo[3.2.1]oct-
6-ene-3-carboxaldehyde (10) appeared to be a suitable pre-
cursor, since the preparation of compounds in which func-
tional groups had been introduced at the 2, 4, and 6 positions,
those necessary for construction of the final three-membered
ring, seemed eminently feasible.

A mixture of endo- and exo-3-carboxybicyclo[3.2.1]oct-
6-ene (7) was prepared in 14% yield from norbornadiene by
the previously described route.!%11 The exo and endo acids
could be separated as previously described;!! treatment with
iodine in potassium iodide converted the endo acid into the
iodolactone 8, which could be separated and reconverted to
the endo acid 7a (ca. 70%) by treatment with zinc in ethanol.
Lithium aluminum hydride reduction of 7a gave the corre-
sponding endo alcohol 9, 89%, mp 30-32 °C. Oxidation of 9 by
the method of Corey and Kim,!2 N-chlorosuccinimide and
dimethyl sulfide, gave the colorless endo aldehyde 10, mp
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102-104 °C, 55%. In the 'H NMR spectrum the aldehyde
proton was at 7 0.5, and the olefinic protons appeared as a
broad singlet at 7 4.22. Reaction of the aldehyde with to-
sylhydrazide in petroleum ether (bp 60-80 °C) in the presence
of acetic acid gave the corresponding endo tosylhydrazone 11,
98%, as colorless rods, mp 120.5-122 °C dec. In the 'TH NMR
spectrum the azine proton appeared as a broad singlet at 7 2.9.
The stereochemistry of all of these derivatives is secure since,
by a parallel series of reactions, the corresponding exo com-
pounds were also prepared. As expected, both the endo alde-
hyde and tosylhydrazone were readily converted to the re-
spective exo isomers, such rearrangement partially occurring
during chromatography, particularly of 11. Both the endo
aldehyde 10 and tosylhydrazone 11 show an upfield shift of
the olefinic protons in the 'H NMR spectrum compared to the
exo isomers, presumably due to the shielding effects of the
adjacent groups.
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Treatment of the endo tosylhydrazone 11 with sodium
hydride in dry THF gave a white precipitate of the sodium
salt. This was dried and then pyrolyzed at 200-250 °C at low
pressure under a nitrogen atmosphere when 4,5-diazatetra-
cyclo[5.3.1.0.26.03%undec-4-ene (12), mp 120 °C, sublimed
out of the system in 52% yield. The 'H NMR spectrum showed
a double doublet at 7 5.00 (2 H, H3, Hé, J = 5,7 Hz) and a
double doublet at 77.20 (1 H, H2, J = 7, 14 Hz), together with
a high-field complex band (9 H). Sublimation of 12 into a
vertical furnace at 500 °C gave [3]peristylane, 82%, as a col-
orless solid. Attempts to obtain a melting point were unsuc-
cessful in our hands, sublimation occurring, but all the ob-
served spectroscopic properties were identical with those re-
ported by Nickon and Pandit.” Repetition of our synthesis but
using lithium aluminum deuteride instead of lithium alumi-
num hydride to reduce the acid 7a gave a monodeuterated
[3]peristylane with the deuterium in the three-membered ring,
and again in conformity with the previous observations” the
7 7.96 signal was diminished.

For comparison, the pyrolysis of the sodium salt of the exo
tosylhydrazone isomer was examined, and it was found that
3-methylenebicyclo[3.2.1]oct-6-ene (13) was the major
product. This compound was identified by comparison of its
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spectral properties with those of an authentic sample.1? The
formation of 12 from 11 reflects the close proximity of the
tosylhydrazone group to the double bond, but the sequence
of events leading to the formation of 12 and the expulsion of
the tosyl group is open to a wide variety of interpretations.
A second route to 5 from the endo acid 7a was also explored.
Baldwin and Fogelsong!! had reported that attempts to pre-
pare the endo acid chloride from 7a with thionyl chloride gave
instead a mixture of ketones, to one of which they tentatively
assigned the exo-4-chloroadamantan-2-one structure. We
have repeated this reaction and have obtained a ketone as a
colorless solid, mp 104-105 °C. We concur with the previous
structural assignment and further, on the basis of the 'TH NMR
spectrum, substantiate the exo stereochemistry for this
compound, as shown in structure 14, Thus in 14 the H-4 pro-
ton resonates as a sharp singlet, characteristic of an endo
proton and consequently an exo substituent. Treatment of 14
with sodium borohydride in anhydrous methanol gave 4-
chloronoradamantan-2-ol (15), mp 120-126 °C, in 93% yield.
The exo—endo stereochemistry shown is tentatively assigned
on the basis of the 'H NMR spectrum, the H-4 proton ap-
pearing as a broad singlet, whereas the H-2 proton appears as
a multiplet. Reaction of the chloro alcohol 15 with neat thionyl
chloride gave the dichloride 16, a pale yellow oil, as a 2:1
mixture of the exo,exo and endo,exo isomers. When the re-
action was repeated using pyridine as solvent only a low yield
(10%) of the dichloride was obtained which, however, appeared
to be exclusively the exo,exo-2,4-dichloronoradamantane
(16a). The 13C NMR spectrum of 16a showed only six types
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of carbon atoms, clearly demonstrating that the chlorines
must have the same relative stereochemistry. The !H NMR
spectrum showed a broad singlet at 7 5.85 due to the proton
on the carbon bearing the chlorine, which was as expected for
a derivative with an exo substituent.

Reaction of the dichloride mixture 16 with disodium na-
phthalenide in THF under nitrogen gave [3]peristylane (80%),
identical in all observed respects with the sample prepared
by the previously described route. The overall yield of 5 from
the endo acid 7a by the reaction sequence was 44%.

Nickon and Pandit? had reported the cleavage of [3]per-
istylane to noradamantol acetate by treatment with a mixture
of acetic acid and sulfuric acid. Hydrogenation of 5 with PtO,
in CCl, gave noradamantane, identified by comparison of the
spectral properties, but a long reaction period was required.
Treatment of 5 with AlICl; gave only polymeric products.
Reaction of 5 with silver tetrafluoroborate in CDCl3 at 70 °C
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gave, in low yield, a mixture of two compounds, that in greatest
amount being dimeric.

In order to develop the synthetic route forward toward 1,
functionalization of the methylene carbons in 5 is required.
These carbons are derived from C-2, -4, and -8 in 7a, and these
in turn are derived from C-2, -3, and -7 in norbornadiene.
Suitably substituted norbornadienes are known and we are
currently exploring routes to functionalized [3]peristylanes
with these.

Experimental Section

1'H NMR spectra were obtained on either a Varian T-60 or HA 100
spectrometer and are reported in 7 units with MeSi as the internal
standard. 13C NMR spectra were obtained on a Varian CFT-20
spectrometer in CDClj;, and are reported in parts per million from
Me,Si as internal standard. Mass spectra were taken on either an AEI
MS-12 or MS-9 spectrometer. Infrared spectra were recorded on a
Unicam SP 200 or Perkin-Elmer PE 257 recording spectrometer, and
only strong and medium bands are reported. Melting points were
taken on a Kofler hot stage and are uncorrected. Silica for TLC was
Merck Kieselgel HF254. Solvents were purified by standard meth-
ods.

Preparation of 3-Carboxybicyclo{3.2.1]oct-6-ene (7). Reduc-
tion of 3-carboxybicyclo[3.2.1]octa-2,6-diene (10 g) with potassium
in liquid NHj3 by the method of Baldwin and Fogelsong gave 7 (9.9 g),
with spectroscopic data in accord with those reported.1!

Preparation of the Todolactone 8. The mixture 7 (9.2 g), as the
sodium salt, was treated with KI and I to give 8 (9.4 g), mp 90-96 °C
(lit.11 89-96 °C), recrystallized mp 97-98.5 °C (LIT/ll 9—9—/5
°C).

Preparation of endo-3-Carboxybicyclo[3.2.1]oct-6-ene (7a).
The crude iodolactone (9.4 g) was reduced with zinc dust in ethanol
to give 7a (4.0 g), mp 105-115 °C (1it.11 121123 °C).

Preparation of exo-3-Carboxybicyclo[3.2.1]oct-6-ene. The
aqueous extracts from two iodolactone preparations were acidified
to give the exo0-7 (5.8 g).

Reduction of 7a. The endo acid 7a (2.0 g, 13 mmol) in dry ether
(50 mL) was added to a stirred suspension of LiAlH4 (1.0 g, 26 mmol)
in ether (30 mL). The mixture was heated to reflux for 1 h and then
cooled and water (1 mL), aqueous NaOH (156%, 1 mL), and water (3
mL) were added dropwise. The mixture was filtered and the filtrate
was washed with aqueous NaOH (7%, 10 mL) and water (2 X 10 mL)
and dried (MgSOy). Removal of the solvent by evaporation and
cooling the residue at --15 °C gave endo-3-hydroxymethylbicy-
clo[3.2.1]oct-6-ene (9): 1.60 g (89%); mp 30-32 °C; TH NMR (CCly)
7 4.19 (bs, 2 H, olefin), 6.59 (d, 2 H, CHOH), 7.4-8.8 (m, 10 H); IR
(CCly) 3350, 3050, 2920, 1455, and 1360 cm™L,

Anal. Caled for CgH40: C, 78.21; H, 10.21. Found: C, 78.46; H,
10.20.

Reduction of 7b. The exo acid was reduced with LiAlH4 as de-
scribed for 7a to give exo-3-hydroxymethylbicyclo[3.2.1]oct-6-ene:
1.56 g (87%); oil; tH NMR (CCly) 7 4.19 (bs, 2 H, olefin), 6.65 (d, 2 H,
CH,0H), 7.3-9.0 (m, 10 H); IR (CCly) 3400, 3050, 2920, and 1365
cm~L, The 3,5-dinitrobenzoate was prepared from 3,5-dinitrobenzoyl
chloride as pale green plates, mp 105-107 °C.

Anal. Caled for C1¢H;6N2Og: C, 57.83; H, 4.85; N, 8.43. Found: C,
57.30; H, 4.77; N, 8.23.

Oxidation of 9. Dimethyl sulfide (1.6 mL) was added slowly to a
stirred solution of N-chlorosuccinimide (2.2 g, 16 mmol) in toluene
(50 mL) at 0 °C under Ny. The mixture was stirred at 0 °C for a further
30 min and then cooled to —25 °C and a solution of 9 (1.40 g, 10 mmol)
in toluene (6 mL) was slowly added. Stirring was continued at —25
°C for 2 h, a solution of triethylamine (1.53 g, 15 mmol) in toluene (6
mL) was then added in one portion, and the mixture was allowed to
come to room temperature. Ether (75 mL) was then added, the mix-
ture was filtered, and the precipitate was washed with ether (25 mL).
The combined ethereal layers were washed with HCI (1%, 25 mL),
NaHCO3 (1%, 25 mL), and water (2 X 30 mL), and dried (MgSOy).
Evaporation of the solvent gave a pale yellow oil which, on chroma-
tography on silica, eluting with EtsO and pentane, gave firstly
endo-3-(methylthio)methylbicyclo[3.2.1]Joct-6-ene [pale yellow
oil; 0.06 g (3.0%); MS m/e 198 (M™, 5%), 79 (100%); 'TH NMR (CCly)
74.13 (bs, 2 H), 5.53 (s, 2 H), 6.60 (d, 2 H), 7.4-8.8 (m, 12 H)] and then
endo-3-formylbicyclo[3.2.1]oct-6-ene (10) [0.73 g (54%):. mp
102-104 °C (petroleum ether); 'H NMR (CCly) 7 0.50 (s, 1 H), 4.22
(bs, 2 H), 7.3-7.5 (m, 2 H), 7.5-8.7 (m, 8 H); IR (CCl,) 2920, 2860, 2700,
1715, 1465, 1450, and 1360 cm™1].

Oxidation of the Exo Alcohol 7b. The exo alcohol was oxidized
by the method of Corey and Kim!2 as described above to give firstly
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exo0-3-(methylthio)methylbicyclo[3.2.1]oct-6-ene [pale yellow
oil; 0.11 g (5.6%); H NMR (CCly) 7 4.18 (bs, 2 H), 5.48 (s, 2 H), 6.70
{d, 2 H), 7.5-9.1 (m, 12 H)] and then exo-3-formylbicyclo[3.2.1]
oct-6-ene [0.68 g (50%); colorless oil; TH NMR (CCly) 7 0.50 (s, 1 H),
4,08 (bs, 2 H), 7.3 (m, 3 H), 7.4-8.8 m (6 H); IR (CCly) 3020, 2920, 2840,
2700, 1720, 1465, 1450, and 1360 cm™1].

Preparation of the Endo Tosylhydrazone 11. Tosylhydrazine
(1.20 g, 6.45 mol) and acetic acid (3 drops) were added to a solution
of the endo aldehyde 10 (0.90 g, 6.6 mmol) in petroleum ether (bp
60-80 °C). The mixture was stirred at room temperature for 14 h and
was then filtered to give the tosylhydrazone 11, 1.94 g (97%), as a
colorless precipitate, mp 108-110 °C. Recrystallization (ether) gave
short rods: mp 120.5-122 °C dec; 'H NMR (CDCls) 7 1.90 (bs, 1 H,
CH=NNHTos), 2.0-2.8 (m, 5 H), 4.60 (bs, 2 H), 7.4-7.7 (m, 6 H),
8.0-8.7 (m, 6 H); IR (KBr) 3170, 2920, 2850, 1600, 1470, 1450, and 1370
cm™L

Anal. Caled for C1gH2gN2SO2: C, 63.13; H, 6.62; N, 9.20; S, 10.53.
Found: C, 62.83; H, 6.56; N, 9.16; S, 10.81.

Preparation of the Exo Tosylhydrazone. The exo tosylhydra-
zone was prepared from the exo aldehyde in the same manner: 61%;
mp 122-124 °C; 'H NMR (CDClg) 7.2.0-2.9 (m, 6 H), 4.17 (bs, 2 H),
7.3-9.0 (m, 12 H); IR (KBr) 3200, 2920, 2860, 1600, 1500, 1465, 1450,
and 1355 cm™1,

Anal. Caled for C16H20N2SOo: C, 63.13; H, 6.62; N, 9.20; S, 10.53.
Found: C, 62.66; H, 6.64; N, 9.17; S, 10.42.

Thermolysis of the Sodium Salt of 11. The endo tosylhydrazone
11 (1.0 g, 3.3 mmol) was dissolved in dry THF (15 mL) under No and
the solution cooled to 0 °C. Sodium hydride (0.12 g, 80%, 3.2 mmol)
was added in portions with vigorous stirring. Stirring was continued
for 15 min by which time a heavy white precipitate had formed.
Pentane (100 mL) was then added and the precipitate was recovered
by filtration and briefly dried. The salt was then put into a Schenck
tube attached to a three-necked flask fitted with a Ny inlet and an
outlet connected to a flask cooled in liquid No. The flask was heated
to 200-250 °C with a nitrogen atmosphere and the solid was then in-
troduced. A white solid formed in the traps and this was dissolved in
ether, the ethereal solution was dried (MgSO,), and the solvent re-
moved by evaporation to give a white solid. Chromatography on silica
with pentane gave a fraction containing 13 and 5, identified by GLC,
and elution with ether—pentane (35:100, 700 mL) gave 4,5-diaza-
tetracyclo[5.3.026.03Jundec-4-ene (12): 0.25 g (51%); mp ca. 120
°C (petroleum ether); MS m/e 148 (M, 24%), 120 (M* — Ny, 36%)
91 (100%); 'H NMR (CCly) 7 5.00 (dd, J = 5,7 Hz, 2 H), 7.20 (dd, J
=17, 14 Hz, 1 H), 7.5-9.2 (m, 9 H); IR (CCly) 2920, 2850, 1530, 1475,
and 1345 cm™L,

Anal. Caled for CgH1oNo: C, 72.97; H, 8.11; N, 18.92, Found: C, 72.59;
H, 8.14; N, 18.45.

Thermolysis of 12. Synthesis of [3]Peristylane (5). Compound
12 (0.06 g) was put into a 5-mL round-bottomed flask which was then
attached to the bottom of a quartz tube surrounded by a cylindrical
vertical furnace. Above the furnace the tube was connected to a liquid
nitrogen cold finger. The apparatus was evacuated to 1 mm, the fur-
nace heated to 500 °C (thermocouple in well), and 12 sublimed into
the furnace by heating with a hot-air blower. [3]Peristylane (5, 0.04
g) collected on the cold finger. This was purified by sublimation (30
mm, 70 °C): MS m/e 120.0937 (CoH1; requires m/e 120.0938); 'H
NMR (CCly) 7 7.52 (bs, 3 H), 7.96 (bs, 3 H, cyclopropane), 8.34 (m, 3
H), 8.70 (d, J = 11 Hz, 3 H); 13C NMR 37.08, 40.25, 47.13.

Thermolysis of the Sodium Salt of the Exo Tosylhydrazone.
The exo tosylhydrazone (0.70 g, 2.3 mmol) was treated with sodium
hydride in THF as described for the endo isomer above. The dried
salt was heated at 250 °C at 30 mm under Ny. The resulting liquid
distillate showed two components on GL.C, and the major component
was isolated and identified as 3-methylenebicyclo{3.2.1]oct-6-ene
(13):13 'H NMR (CCly) 7 4.23 (bs, 2 H), 5.42 (bs, 2 H), 7.20 (bs, 2 H),
7.7-8.8 (m, 6 H); 13C NMR 146.0, 133.6, 112.3, 43.6, 39.4, 37.1.

Preparation of exo-4-Chloronoradamantan-2-one (14).!!
Freshly distilled thionyl chloride {3 mL) was added to 7a (0.79 g, 5.2
mmol) and the resulting brown solution was heated under reflux for
2 h. The mixture was allowed to cool, water (10 mL) and saturated
aqueous NaHCOQ; (10 mL) were added, and the mixture was extracted
with ether (2 X 25 mL). The ethereal extracts were washed with water
(10 mL) and dried (MgS0,). Removal of the solvent by evaporation
gave a yellow gum which, after chromatography on silica eluting with
pentane—ether, gave exo-4-chloronoradamantan-2-one (14): 0.70
g (80%); mp 104-105 °C (petroleum ether), sealed tube); 'H NMR
(CCly) 7 5.80 (bs, 1 H), 7.1-8.5 (m, 10 H); IR (CCly) 2950, 2870, 1750,
1475, 1460, and 1450 cm~1.

Anal. Caled for CoH1,ClO: C, 63.35; H, 6.50; Cl, 20.78. Found: C,
63.44; H, 6.50; Cl, 20.73.
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Reduction of 14. The chloro ketone 14 (0.45 g, 2.6 mmol) was dis-
solved in methanol (25 mL), stirred, and cooled in an ice bath, and
sodium borohydride (0.6 g, 15.8 mmol) was added in small portions.
After completion of addition the mixture was stirred for a further 30
min and then water (100 mL) was added. The mixture was then
acidified with aqueous 10% sulfuric acid and extracted with ether (4
X 50 mL). The ethereal extracts were washed with saturated aqueous
NaHCOj3; and dried (MgSOQy). Evaporation of the solvent gave 4-
chloronoradamantan-2-ol (15): 0.43 g (93%); mp 120-126 °C (pe-
troleum ether); MS m/e 172, 174 (9%), 154, 156 (M* — H20, 100%);
H NMR 7 5.10 (bs, 1 H), 5.7-6.0 (m, 1 H), 7.10 (bs, 1 H), 7.3-8.7 (m,
10 H); IR (CCly) 3400, 2920, and 1480 ecm™L.

Anal. Caled for CoH13C10: C, 62.61; H, 7.59; Cl, 20.53. Found: C,
62.82; H, 7.59; Cl, 20.32.

Preparation of 2,4-Dichloronoradamantane (16). Compound
15 (0.23 g, 1.35 mmol) was added to thionyl chloride (5 mL) and the
mixture was heated under reflux for 18 h. The solution was allowed
to cool, water (50 mL) was added, and the resulting mixture was ex-
tracted with ether (3 X 25 mL). The combined ethereal extracts were
washed with water (25 mL) and saturated aqueous NaHCOj3 (2 X 25
mL) and dried (MgSQ4). Removal of the solvent by evaporation gave
a yellow oil (0.24 g) which was chromatographed on silica eluting with
ether—petroleum ether to give 16 as a 1:2 mixture of the exo,endo and
exo,ex0 isomers: 0.18 g (70%); purified by distillation at 10~% mm; MS
m/e 190, 192, 194 (M*, 27%), 79 (100%); 'H NMR (CCly)  5.05 (m),
5.65-6.0 (m), 7.0-9.2 (m) (3:14:90); IR (CHCl3) 2950, 2920, 2850, 1480,
1470, and 1450 ecm™1,

Anal. Caled for CoH2Clo: C, 56.57; H, 6.33; Cl, 37.10. Found: C,
56.43; H, 6.08; Cl, 36.98.

Thionyl chloride (1.36 g, 11.4 mmol) in pyridine (0.95 g, 12.0 mmol)
was added to 15 (0.66 g, 3.9 mmol) in CHCl3 (15 mL) and the mixture
heated under reflux for 21 h. The mixture was worked up as above,
and gave on chromatography exo,exo-2,4-dichloronoradamantane
(16a): 0.047 g (10%); MS m/e 190, 192, 194 (M*,91%), 155, 157 (M+
- Cl), 79 (100%); 'H NMR (CCly) 7 5.85 (bs, 2 H), 7.0-9.2 (m, 10 H);
13C NMR 69.42, 58.14, 43.34, 39.37, 35.21, 34.92.

The major product was identified as bis(4-chloronoradamant-
2-y1) sulfite: 0.39 g (84%); mp 112-114 °C (ether); 'H NMR (CCly)
75.22 (bs, 4 H), 7.2-8.6 (m, 20 H); IR (CCly) 2920, 1480, 1450, 1385,
and 1350 cm™L.

Anal. Caled for C1sH24Cl1:S043: C, 55.24; H, 6.18; Cl, 18.12; S, 8.19.
Found: C, 55.58; H, 6.21; Cl, 17.63; S, 8.61.

Some chloro alcohol (0.23 g) was also recovered, and the percent
yields quoted are based on the chloro alcohol consumed.

Reaction of 2,4-Dichloronoradamantane (16) with Disodium
Naphthalenide. Synthesis of [3]Peristylane (5). A solution of 16
(0.18 g, 0.95 mmol) in dry THF (5 mL) was added slowly to a stirred
solution of sodium (0.10 g, 4.4 mmol) and naphthalene (0.30 g, 2.3
mmol) in.dry THF (20 mL) under Nj. After completion of addition
the mixture was stirred for a further 15 min, and then poured into
brine. The mixture was extracted with ether (3 X 20 mL) and the
combined ethereal layers were dried (MgS0.). The volume was re-
duced by evaporation and the [3]peristylane (5) was separated by
chromatography on silica eluting with petroleum ether, when 5 eluted
before naphthalene: 0.91 g (80%), identical in all observed respects
with the previously obtained sample.

Garratt and White

Catalytic Reduction of [3]Peristylane. A solution of 5 (0.07 g)
in CCly (5 mL) was added to prereduced Adam’s catalyst (90 mg) in
CCly (1 mL), and the mixture stirred under an atmosphere of Hj for
60 h. The catalyst was removed by filtration and the product isolated
by GLC (Apiezon, 200 °C) as noradamantane: MS m/e 122 (32%),
121 (55%), 79 (100%); 'H NMR 7 7.60 (bs, 2 H), 7.90 (bs, 2 H), 8.40 (bs,
10 H); 13C NMR 44.21, 37.55, 36.80, 35.66.
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