53188-81-1: (11),R*=C¢H, R>=H. 20157-19-1; (12),R*=R*=CH,,
1454-57-5

{11 Unstabilized selenonium ylides can be generated by reaction of suitable
bases with selecnonium salts: W Dumont, P. Bayer, and A. Krief, Angew.
Chem. 86. 308 11974); Angew. Chem. internat. Edit. /3, 274 (1974).

[2] Similar cleavage of some selenides has been described: a) H. Gilman
and R. L. Bebb, J. Amer. Chem. Soc. 67, 1110 (1939); b) H. Gilman and
F.J. Webb, §. Amer. Chem. Soc. 71, 4064 {1949). ¢) D. Seebach and N.
Peleties, Angew. Chem. 81, 465 {1969); Angew. Chem. internat. Edit. 8, 450
(1969). d) D. Seebach and N. Peleties. Chem. Ber. 703, 511 (1972). However.
no systematic study was performed.

[3] Reaction conditions: a) To a suspension of 6 mmol of (/) in THF
(10 ml) was added (at — 78°C, under N,) 5.5 mmol of n-butyllithium in hexane
(2.75ml). After 1Omin, the carbonyl compound (Smmol in 5ml THF) was
introduced and the mixture was allowed to react for 2h at —78°C and
Lh at 20°C. b) To a solution of 6 mmol of (6) in THF (10 ml) was added
(at 0°C. under N,} 5.5 mmol of n-butyllithium in hexane (2.75mb). After 15min
at 0°C and 30 min at 20°C, the carbony} compound (5mmol in Smi THF)
was introduced and the mixture was allowed to react for 2h at 20°C.

[4] See a} G. Wittig and H. Fritz, Liebigs Ann. Chem. 577, 41 {1962); b) D.
Hellwinkel and G. Farbach. ibid. 715, 68 (1968).

[5] D. Seebach [2¢, 2d] reported one example of this type: cleavage of
bis(phenylseleno)methane with n-butyllithium to give phenylselenomethyllith-
ium which was trapped by reaction with benzophenone.

[6] K. B. Sharpless and R. F. Luuer, J. Amer. Chem. Soc. 95. 2697 (1973).

[7] Recaction conditions: To a solution of sclenoketal (/4) (5.2mmol) in
THF (10 ml) was added a solution of n-butyllithium (5.2 mmol} at —78°C
under N,. After stirring for a further 1.5h {not optimized), {3/} (5mmol)
in THF (5ml) was slowly introduced. The mixture was allowed to react
for 2h at —78°C and 2h (15h with acetophenone) at 25°C, hydrolyzed
and worked up in the usual manner.

Secondary and Tertiary Phenylthio- and Phenylseleno-
alkyllithium Compounds as Novel Reagents for the
Formation of C—C Bonds[™"]

By Dieter Seebach and Albert K. Beckl"]

Because of its pronounced nucleophilic character, phenylthio-
methyllithium (2 ), R=R’=H, which is readily accessible by
metalation of thioanisol!!), has acquired considerable prepara-
tive significance as a CH, synthon in methylenations of car-

R_ SeCeHs R SCeHs
/
(51 hed (6)
rE R E
(1) B SoCHs N
SN SN
R Li R Li
R_ SeCeHs R SCeHs
N _ ./
" L
i’ SeCeHs R’ SeCslis
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bonyl compounds to give olefins!?* and epoxides!?” and for
the homologization of primary halides!?<l. However, a wide
range of variation of the transfer group seemed to be preclud-
ed'?®! by the tendency of alkyl aryl sulfides containing higher
alkyl groups to undergo o-metalation on reaction with n-butyl-
lithium. (Ring metalation is favored thermodynamically by
a factor of at least 50!31)

We have now found C¢H sSe/Li exchange!*,, which is compar-
able with Br/Li exchange, to offer a kinetically controlled
method for the preparation of secondary and tertiary phenylse-
leno- (1) and phenylthio-alkyllithium compounds (2). The
selenoacetals (3) obtained from aldehydes or ketones or by
alkylation of (1), R=SeC¢Hs, R'=H are converted into
the selenium-substituted derivatives (1) within 15min on
treatment with n- or tert-butyllithium in THF at —80°C.
The products can be transformed by thiolation into the S,
Se acetals (4) which yield the sulfur-substituted derivatives
(2) on renewed transmetalation. Reaction of the organolith-
ium compounds (1) or (2) with electrophiles furnishes the
products (5) and (6) respectively (Table 1).

As can be seen from Scheme 1, the phenylseleno- (7) and
phenylthio-alkyl alcohols (8) prepared with aldehydes and
ketones as electrophiles are actually formed by coupling of
the carbonyl C atoms of rwo aldehydes or ketones. The
selenium derivatives (7)) can be oxidized!>! to yield allyl alco-
hols (9) or (10), e.g. (9a) from cyclohexanone and hexanal
{overall yield 50 %) or { 10a) from cycichexanone and acetone
(overall yield 65%). Hence compounds of type (1) can be
regarded as masked vinyllithium compounds.

R R"
>=O O=<
R! RU!

R XCgHs R OH
R R" R R"
OH R" C(;H SX R

(7), X =Se; (8), X =§

N

oK K

HO
(9) (10) (11} (12)
n-CgHy,
(9a) (10a)

Scheme t. Transformations possible with the organolithium compounds (1)
and (2) and ketones and aldehydes as electrophiles.

The olefins (11 ) and epoxides ( 12) should likewise be acces-
sible from the selenium- (7)) or sulfur-containing alcohols
(812221 by known methods.
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Table 1. Starting materials, yields, and physical data of compounds of types (3 )--(8). {9a). and (10a).

Cpd. Prepared from Yield [*,] NMR characterization (3 [ppm] in CCly, J [Hz])
(3)R=CHs. R'=H (1), R=SeCeHs R'=H, + CHul 95[a]  see [4b]
(3), R=n-CioHay, R'=H (1),R=8SeCoHs, R'=H, + n-CioH2:Br 76 {b]  2-Se—CH:4.40(t. 60)
(3),R=R"=CH,; acetone + 2C.HsSeH 80 [c]  see [4b]
(3), R—R'=—(CHj)s— cyclohexanone + 2 CoHsSeH 95 {d]
(4),R=CH; R'=H (1), R=CH, R'=H. + (CoHsS): 60 [e] CHa: 1.67 (d, 7.00: CH: 448 (1. 7.0)
(4), R=R'=CH, (1).R=R'=CH,, + (CcH;S), 0[] CHa: 157 (s)
(5),R=CH; R'=H,E=D (1), R=CHs R'=H, + DO >98 CH: 1.35 (broadened by D-coupling d. 7.0}

4-Se—CHD: 2.72 {broadened by D-coupling q, 7.0)
(7), R=CH3 R’=H, R"—R"”=—(CH:}s— (1), R=CH,, R'=H, + cyclohexanone 72 [g] CH;: 1.45(d, 7.5); x-Se-~-CH: 3.24 (4. 7.5}
(7), R=CH,;, R'=H, R"—R""=-—(CH}-— (1), R=CH; R'=H. + cyclooctanone 65 [g] CH;: 1.50 (d. 7.0): 2-Se—CH: 340 (q. 7.0)
(5),R=n-CiyH:,, R"=H. E=H (1), R=n-CioH:. R"=H. + H;O >95 2-Se—CH;: 2.83 (t, 6.8)
(5). R=n-C;oH:;.R"=H, E=D (1), R=n-CioH:,, R"=H. 4+ DO >95 x-Se—CHD: 2.84 (broadened by D-coupling t, 6.8}
(5, R=R'=CH; E= (1), R=R'=CH;, + DO >98 CD(CH )20 1.37 (broadened by D-coupling s}
(7), R=R'=CHj;, R"--R"”"=—(CH:)s— (1), R=R'=CH,. + cyclohexanone 85 [e] CHa: 135 (s)
(7),R—R’'=—(CH3)s—, R"=n-CsH;;, R”"=H (1). R—R'=—(CH2)s—. + hexanal 80 [g] %-O--CH: 3.15 (m); terminal CH,: (.88 (deg. 1)
(6),R=CH; R'=H,E=D {2, R=CH;, R'=H. + DO >98 %-S—CHD: 1.26 (broadened by D-coupling d. 7.0
(8),R=CH,; R'=H,R"=R"”"=CHs (2), R=CH;. R"=H. + benzophcnone 80 CHj;: 1,17 (d. 7.0): 2-S— CH: 4.27 (q. 7.0)
(6), R=R'=E=CH; (27, R=R'=CH;. + CHil 40 [h] C(CH3)a: 1.58 (s)
(8),R=R"=CHj, R"—R"=—(CH2}s— (2),R=R'=CH;. + cyclohexanone 95 [g]  CHu: 118 (s)
(9a) (7). R~ R'=—(CH: N 65 vinylic H: 5.6 (m)

R”=n-CsH:,), R H, + H:0, in THF
(10a) (7). R=R’=CH;, R"—R"”" =-~(CH1)s—, 95 [i] CH: 1.75 (broadened by allyl-coupling s)
+ H.0,in THF vinylic H ¢is to CH;: 4.70 (m):

[a] B.p. 140— 146°C/0.1 torr. [b] B.p. 130°C/0.02 torr. [c¢] B.p. 141
[d} M.p. 76.5--77.5°C. [e] B.p. 109°C/0.02 torr. [f] B.p. 130°C;0.3 torr.

vinylic H trans to CH;: 4.92 (m)

144°C/0.08 torr.

{g] The alcohols were separated from CoHsSeCiHo by chromatographic filtration over silica gel or by preparative TLC and isolated pure as oils.

[h] Separated by gas chromatography. [i] n5*=1.4822 ([7]: n5" = 1.4800).

The modes of preparation, yields, and physical and NMR
data of the compounds of types (3)—(8), (9a), and (10a)
obtained are listed in Table 1.
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53198-53-1; (2), R=R’=CH;, 53198-54-2; (3),R=CH, . R'=H,
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35446-87-8; (3), R—R’=(CH,)s, 53198-56-4; (4),R=CH,4 R'=H,
53198-57-5; (4),R=R’'=CH,, 53198-58-6: (5),R=CH,, R'=H.E="H,
53198-59-7. (5),R=n-C,H,,,R'=H,E=H,53198-60-0; (5),R=R'=CH,.
E=2H, 53198-63-3; (5),R=n-C,,H,,.R'=H, E=?H. 53198-61-1: (6).
R=CH,, R'=H, E=?H, 53198-62-2; (6), R=R’=E=CH,, 3019-19-0:
(7),R=CHj, R’ =H, R"—R"" =(CH,);, 53198-64-4; (7).R=CH, R'=H.
R"—R"™ =(CH,)},, 53198-65-5; (7),R—R’'=(CH,)s, R"=n-CsH,,R” =H.
53198-66-6; (7)., R=R'=CH; R"—R"”" =(CH,);. 53188-73-1; (&),
R=CH,, R'=H,R"=R"=C.Hj,, 53198-67-7; (8),R=R'=CH,;,
R"—R"™=(CH,)s, 53198-68-8; (9a), 53198-69-9; (/0a), 3908-31-4;

CH,I, 74-88-4; n-C  H,,Br, 112-29-8; C,HSeH, 645-96-5; (C,H,S),.
882-33-7: ?H,0, 7789-20-0; H,0,, 772%84-1; Acetone, 67-64-1: Cyclo-
hexanone, 108-94-1; Cyclooctanone, 502-49-8; Hexanal, 66-25-1; Benzo-
phenone, 119-61-9
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Cyclohepta[ cd|phenalen-6-one!!!

By Ichiro Murata, K ageroshi Yamamoto, and Yutaka Kayane!™
In connection with current interest in the peripheral conjuga-
tion in peri-condensed polyarenes, we have recently reported
the synthesis and properties of the phenalenones (1 )—( 312741
We have proposed that compounds (1) and (2) can be
regarded as perturbed [13]-annulenones and compound (3)
as a perturbed [15]-annulenone. In this communication we
report the synthesis and properties of a further example of
this type of compound, a novel tropone derivative, cyclohep-

ta[ cdphenalen-6-one (9).

o
6 90
SANRCENNS

(1) (2) (3)

O

Reformatsky reaction of dihydrophenalenone (40! with
methy!l 4-bromocrotonate afforded the hydroxy ester, which,
on hydrogenation with palladium hydroxide on charcoal fol-
lowed by hydrolysis with potassium hydroxide in ethanol
gave the carboxylic acid (5)!%, m.p. = 90°C, in 48% yield
[referred to (4)]. Cyclization of (5, with polyphosphoric
acid (PPA) at 90°C for 1h afforded the tetracyclic ketone
(6)%1in 75°% yield : m.p. = 97.5—98°C ;IR (KBr): 1665¢cm™!;
"TH-NMR (CDCl3): §=1.6—2.2 (m, 6H}, 2.5—2.7 (m, 2H),
2.9—3.5 (m, 3H) and 7.0—7.7 (m, 5H). The ketone (6) was
converted by treatment with bromine in dry carbon tetrachlo-
ride into the a,a-dibromoketone (7) in quantitative yield : vis-
cous oil; IR (neat): 1695cm™'; '"H-NMR: 8=1.5—2.7 (m,
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