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Abstract ——— An intramolecular Diels-Alder reacticn cf a benzo-
cyclobutene derivative (7) afforded a tricyclic compound (8a),
which was converted into a D-normorphinan derivative (13),

stereoselectively.

Morphine alkaloids comprise a large and important family of natural products.

Their chemistry has maintained the interests of a large number of synthetic organic
chemists and spanned cover many years.l_B As this class of alkaloids usually has
8/C cis ring juncture in their molecules, we scught a general synthetic method for
a construction of a morphinan ring system with a desired stereochemistry, and here
wish to report a stereoselective synthesis of a D-normorphinan ring system.

Our synthetic design was based on an intramolecular cycleaddition reaction of a

benzocyclobutene derivative to construct a B/C ring system having a ¢is ring junc-

ture, followed by a D-ring formation employing a cyclization of an aminylium ion.
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The requisite starting materlal (7) was prepared as follows. The benzocyclobutens
(1)4 was treated with l-bromomethylcyclopent-l-ene (2}5 in liguid ammonia and
tetrahydrofuran in the presence of sodium amide at -34°C for 2 h to give the 1,1-

disubstituted benzocyclobutene (3)6

in 74.4 % yield. Lemieux oxidation of the
clefin (3) with osmium tetroxide and sodium periodate yields the keto-aldehyde (4),
whose treatment with thiophenol in methylene chloride in the presence of boron

trifluoride etherate brought about the thicacetalization to afferd the thiocacetal
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{5) in 86.3 % yield from 3. After the oxidation of the thiocacetal (5) with 3 ed.
molar of m-chloroperbenzoic acid, the sulfoxide (6} formed was thermally elimi-
nated to give rise to the desired vinyl sulfcne (7). BAn intramolecular Diels-
Alder reaction of the vinyl sulfone (7) in refluxing o-dichlorobenzene for 4 h
furnished the desired cycloadduct (8a) as a major product,7 together with the
trans-isomer (8b) in 57.3 % and 24.7 % yields, respectively. This stereoselectivi-
ty leading to the B/C gis ring system predominantly, could always be expected when
a benzocyclobutene hearing a cyanc group at the l-position was subjected to an
intramolecular [4+2]cycloaddition reaction,8 and was rationalized by assuming that
this reaction also proceeded via the transition state A rather than B in the least

sterically hindered manner.
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After the protection of the carbonyl group as its ketal, the adduct (9) was con-

verted to the olefin (10)9 by elimination of the sulfonyl dgroup on treatment with
potassium tert-butoxide in pyridine in 96.5 ¢ yield. 1In order to accomplish the
synthesis of D-normorphinan ring system, the olefinic nitrile (10) was treated
with di-iscbutylaluminum hydride in tetrahydrofuran to afford the aldehyde (11),
whose treatment with methylamine followed by sodium borohydride reduction yvielded
the aminoolefin (12) in 75.3 % yield from 10. Finally, the D-ring formation was
achieved by the c¢yclization of the aminylium :Lon-}'m generated by treatment of the
amine (12) with N-chlorosuccinimide, followed by silver oxide in agueous tetra-
hydrofuran to give the D-normerphinan compound (13) in 25.1 % yield. The stereo-
chemistry of the product (13} was confirmed based on its spectral data.11 Thus, we
could device the new stereoselective construction of the D-normorphinan ring system

and this method would be applicable to the naturally cccurring morphinan alkaloids.
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3
»C=CH-CH<), 3.89 and 3.94 (each 3H, each =5, 2 x OMe), 5.54 (1#, dd, I=10 Hz,

2 Hz, ArCH=CH-), 6.47 (1H, dd8, J=10 Hz, 3 Hz, ArCH-), 6.63 and 7.11 (each 1H,
each s, 2 ¥ ArH). MS mfe 327 {M+}. High MS Calecd for C19H21NO4 m/e 327.1470
M"Yy, Found m/e 327.1470 (M7).
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y 3cm ' 3350, NMR (CDCL,) & 2.54 (34, s, >NMe), 3.20 (iH,
max 3

Compound 13; IR
da@, J=3 Hz, 5 Hz, >N-CH<), 3.86 and 3.87 {(each 3H, each s, 2 x OMe), 4.55 (1H,
d, J=3 Hz, »CH-OH), 6.86 and 6.91 (each 1H, each s, 2 x ArH}). MS m/e 361

H._NO_ m/3 361.1887 (M7). Found m/e 361.1882
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