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1-Benzyl-1, 4-dihydronicotinamide (1) and KCN reacted with 2-(o-bromomethyl)-benzylidene-1, 3-indandione (2) to
give 7, 12-dihydro-1-oxoindeno[3, 2-c][2]benzooxepine (3) and 1’-cyano-3'-hydro-2, 2’-spirobi[2H-indene]-1, 3-dione
(4), respectively, and the selectivity of O-alkylation and C-alkylation is discussed.

Cyclization is one of the most important and interesting aspects A mixture of1 and2 in dry acetonitrile was stirred for 4h at

of organic chemistry.Novel reductive cyclizations initiated by room temperature under argon. Conventional work-up gave 7,
an NAD(P)H mode#, 1-benzyl-1, 4-dihydronicotinamidel,(  12-dihydro-1-oxoindeno[3, 2-c][2]benzooxepin®) (n 86%
BNAH), which have been reported from this laborafdnglude  yield (Scheme 1).

the facile preparation of 2-phenyl-1, 2-cyclopropanedicarbo- For the new compour@ithe peak ab. 194.2 indicates one
nitrile, ethyl )-1-cyano-2-phenylcyclopropane-1-carboxylate carbonyl group ir8. The peak ab. 173.3 is attributed to the
and 2, 2-disubstituted indanes from 2-bromo-1-phenylethylidenglectron-deficient ethylenic carbon linked to an oxygen atom
malononitrile, ethyl Z)-a-cyanof-bromomethyl-cinnamate, i the seven-membered ring. Furthermore, the reversal of the
and 1-6-bromomethylphenyl)-2, 2-disubstituted-ethylenes g peaks ab,. 72.8 and 26.3 in the DEPT-135 spectrum due

(elect(on-withdrawing sut.)stit.uents), respectively. These threeg, CH,0 and benzylic CH respectively, clearly indicates the
and five-membered cyclizations prompted us to seek othef,qeion of the seven-membered enol ether fing.

types of cyclizations initiated by BNAH. Herein we report the — gaqaq on the structure 8fit is reasonable to propose that a

reductive cyclization of 2etbromomethyl)benzylidene-1, 3- g from1 attacks the benzylidene carbor2othe result-

indandione £) by BNAH (Scheme 1). ing carbanionZa) reacts as the enolate idbj, and undergoes
nucleophilic substitution on th@bromomethyl group to pro-

Hoe™ conn &, duce3 (Scheme 1). This is an O-alkylation process.
m 2 O O Preparation of seven membered ring compounds a difficult
process because of entropic factors that impede ring clbsure.
fl‘l .O llluminati and Mandolirfi revealed that cyclization to 7-mem-
CHoPh bered ring lactone was slower than that of 5-membered one by
(o} a factor of 10% However, interest in the synthesis of seven-
BNAH, 1 2 membered oxacycles has steadily increased and the general
synthetic strategies have been reviewed recéntly.
o The facility of the above cyclization reaction enhances its
potential usefulness in organic synthesis in the related areas.
CH,CN, Ar, O i More important is the possibility that this efficient cyclization
1+ 2 e dark C + BNA'Br may open a new strategy to prepare such seven-membered oxa-

cycles by taking advantage of ambident reactivity of encfates.

CH,CN, Ar
KCN + 2 —2——

Br
CH, -
20
Scheme 1
)~
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Compund2 was also reacted with KCN for comparison. A BNAH was prepared according to the literattr&Compound2
mixture of KCN and? in dry acetonitrile was stirred for 6h at was prepared as describe#icetonitrile was dried and distilled from
room temperature under argon. Conventional work-up gavé&ah, before use. ]
1’-cyano-3-hydro-2, 2-spirobi[2H-indene]-1, 3-dione4f in Reaction ofl and 2: The bromide2 (1 mmol) and BNAH
88% yield (Scheme 2). (2 mmol) were dissolved in dry acetonitrile (10 ml) and the yellow

- solution was stirred under argon at room temperature in the dark for
For new compound, the peaks a&c 199.7 and 197.9 indi- 5h. The mixture was evaporated to dryness and the residue subjected

cate two carbonyls id. The low peak ab; 61.5 is attributed 5 column chromatography on silica gel with petroleum ether-ethyl
to the spiro centre carbon. The peakda#0.9 and 40.3  acetate (40:1) as eluent to give 7, 12-dihydro-1-oxoindeno[3, 2-
reveal the presence of CH and CH2, respectively, which is fure][2]benzooxepines (yield 86%), yellow crystal, mp 138-139 °C;
ther confirmed by the maintenance of the former and reversal,,/crm? (Nujol) 1693 (C=0), 1620, 1584, 1463, 1477, 1301,
of the latter in the DEPT-135 spectrum, and the maintenancé1559,, 7.36 (m, 8H), 5.61 (s, 2H, CJ®), 3.80 (s, 2H, ArCh); 5.
of the former and disappearance of the latter in the DEPT-qug-S (52:;)%’ 1172%-%(?52)1213835 133;0131%31813722-25; gﬁé §30-3’
spectrum. These results conf|.rn.1 the spiro ring structuse of ArCH.): miz248(M), 191, 189, 133, 115, 105, 104, 77,276; (Found:

Since4 is the sole product it is reasonable to propose thag g5 9. 4 4 91 CH_,0, requi . 0

. . , ,82.19; H, 4.91. GH, 0, requires C, 82.24; H, 4.88%).

the cyanide anion attacks the benzylidene carb@eofl the Reaction of KCNand 2: The bromide2 (1 mmol) and KCN
resulting carbanion undergoes nucleophilic substitution on the1 mmol) were added to dry acetonitrile (10 ml) and the yellow solu-
o-bromomethyl group to producé (Scheme 2). This is a tion was stirred under argon at room temperature for 6h. The mixture
C-alkylation process. was evaporated to dryness and the residue subjected to chromatogra-

Spirocyclic compounds such d$ave attracted great inter- Phy on a silica column with petroleum ether-ethyl acetate (10:1) as
est for their relationship to the core of the antitumor antibiotici"(‘;gtldtosg:};‘i 1:31332'535‘ hé‘;/;?af rzn ;pigjzbl[lzgél%?ni];’l ?}'(dé?)ne

: . X A . . 0), , _

fredericamycin. dHir_eha .fal‘é"e pée.p"?‘ra.t'on IS aChk']e"eg. WIth 2524 (C*N), 1738 (C=0), 1705(C=0), 1589, 1264.8.10-7.94 (m,
convenience and high yield, and it is important that this New, .y 'z 35 744 (m 4H), 4.78(s, 1H, ArCH), 3.44 (d, 1H16.1Hz,
route of cyclization may open a new strategy to synthesize thlngHz)’ 3.30 (d, 1H,J 16.1Hz, ArCH); 5..199.75 (C=0), 197.93

kind of spiro structure¥: . _(C=0), 141.53, 141.43, 139.26, 137.13, 136.69, 135.36, 129.57,
It is rather surprising to compare these two reactions: simi<128.53, 124.93, 124.71, 124.12, 124.08, 117.03, 61.48, 40.95
lar conditions lead to different results. (ArCH), 40.27 (ArCH); m/z 273(M"), 246, 189, 133, 104, 76;

The investigation of the structure and reactivity of ambident(Found: C, 79.07; H, 4.01; N, 5.17,#1,,NO, requires C, 79.11; H,
intermediates such as enol %Sions has always posed a mecHz6; N, 5.13%).
nistic challenge to the chemfsOwing to the immense num- . -
ber of possib?e combinations of regctants, solvents, catalyst; eceived 18 August 1999; accepted after revision
and temperature conditions, it is not easy to rationalize them i 0 September 1999
most case8lt is characteristic of the title reaction that all the F2Per 9/06692F
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