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Abstract- Boron annulation of olefins 3, 4 and 14 has afforded decalin syanthons 1
and 2 and perhydrophenanthrone 15, respectively. The A, B ring juncture of 15 and

the ring systems of 1 and 2 were found to be trans.

It is strategically attractive to assemble carbocyclic ring systems from olefins via a stereo~
chemically sensitive boron hydride template, then replace the boron center with carbon.! 1In
recent papers, we have disclosed the synthesis of steroids2'3 and terpenoid compounds? prepared by
application of stitching and riveting. In an effort to extend the precision of stereochemical
predictions for this annulation process, we sought to prepare classical decalin synthons employing
dienes with ome tetrasubstituted olefin. Two such systems, 1% and 2%, were antithetically viewed

as being derived from dienes 3 and 4, respectively.
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Diene 3 was prepared from 2-allyl-1,3-cycleohexanedione §_7 (8cheme 1). Dienone 7 was synthe-
sized from the vinylogous ester §7 by Grignard addition of methyl magnesium iodide followed by
acid workup. Reduction of the ketone te produce alcohol EB and protection as the
Bmethoxyethoxymethyl (MEM) ether? afforded diene 3. Diene ketal 4 was prepared from
6-methoxy-1-tetralone 9 as shown on Scheme II. Reduction of the ketone® moiety followed by dehy-
dration gave olefin 10. Ozonolysis!® of the olefin produced a diacid which was reduced?® stepwise

to a diol and then to alcohel 11, (hydrogenolysis).'? Barch reduction'? of the aromatic ring,
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ketal exchange!®, and dehydration of the alcohol moiety by the method of Grieco!? produced diene
ketal 4.

Annulation of diene 3 (thexylborane/t,0-dichloromethyl methyl ether)!®S yielded a ketome (12)
whose nmr spectra was complicated by an epimeric center at C-5. 1In order to circumvent this

problem, the MEM ether was hydrolyzed® and the resulting alcohol oxidized!® (Jones) to trans diome
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exhibited physical characteristics identical to literature values.% It is possible that the

1 [45% from 3; ir (CHClz): 1720, 1715, em 1; 8 2.3-1.4(m,13H), 1.2 (s,3H); mp 66-67°C] which

oxidation of 12 epimerized the C-9 hydrogen, but the well known mode of hydroboration and the
position of the methyl groups (epimeric mixture, 63331

this annulation process is specific for the trans ring junctien.
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1.2 (s,3H)) would strongly suggest that
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Annulation of diene 4 utilizing the same procedure as above, followed by removal of the
ketal® produced the trans-dione 2 (50% from %) which was identical in all respects to literature

values® and an authentic sample.
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Fer further prognostications relstive to boron annulation, 11 was converted to trieme 14, as
shown on Scheme III., The substitution pattern on olefins a, b and ¢ in 14 were designed to assure
controlled inter- and intramolecular addition of BH; to olefins a, then b and finally ¢. Hydrobo-

+
ration (BH3-THF, 0°, THF, 3 hr), then riveting with o,a-dichloromethyl methyl ether (L1 OCEtg,

THS
6CDCI'

JHz=4, C-14 methyl)} and 16 on hydrolysis of the ketal [1r{film)1710]. Although stereochemical

then Hy0p, NaOH) give tricyclic system 15; [ir(film)3500 cm 1 0.8(s, 3H,C-10),0.75 (d, 3H,

analysis of this preduct 1s currently ongoing, the pmr chemical shift of the C-10 methyl group is

indicative of an A-B ring trans juncture. The B-{ ring junction and the C-14 methyl group
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SCHEME 1
R
OR
a,b l C,d a
{63%) (81%)
0 ] OR
5, R=H 6, ReOEt 8, w=H
7, R=CH, 3, ReMEM

a. EtOH/TsOH/PhH; b. CHgMQI, THF, O°, then 20% HCl; c. LAH, THF, 0%; d. MEMC1 DMAP, Pyridice.

SCHEME IT

o

c,a,d
{Bez)CH (61% /©i/r (45%%()\@)

11, R=OH
R=H

a. LAH, THF, 0%; b. 1IN HCl; c. 0O3/Hp0,-Hg0; d. Hy,Pd/C, HCl ethanol; e. Na/NH3;/THF/ethanol,

£. HOCH,CH,OM, (HO,C);, PhCHy; g. o-NO,PhSeCN; h. A

SCHEME III
1 C d e 989
(75%{/ (53%) (49%)
13, Y=0Et 14

a. Na/NHg/THF/ethanol; b. HOCHRCH,OH, (HO,C)z, PhCHz; c¢. PCC; d. 2-propenyl magnesium bromide,

ether, 0°, then NH,C1; e. triethyl orthoacetate, A; f. LAH, ether, 0°; g. o-NOyPhSeCN, PBug,
THF, then H;05, h. A.
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relative sterecchemistry is presently undefined and is the object of current studies. The ease of

formation of compounds 1, 2, and 14 with trans ring junctions has encouraged us to apply boron

annulation to more challenging carbocyclic natural producks.
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