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Attempted synthesis of 1-pheny-1, 2-cyclohexadiene
and Wurtz-like condensation products in the reaction
of 1-(2,3-dibromocyclohex-1-en-1-yl) benzene with
zinc
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The thermal rearrangement of 8 at 150 °C and 180 °C gave 9 and 10, respectively. The reaction of 1-(2,3-dibromocy-
clohex-1-en-1-yl)benzene 9 with activated zinc gave Wurtz-like dimeric products 3 and 4 instead of expected allene 2.
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The chemistry of strained cyclic allenes is of considerable inter

est both for preparativ@nd theoreticdlorganic chemistry. The Q PhOH Ph Br

first attempts to synthesise strained cyclic allenes were reporte G i é i i Br

by Favorske The next pioneering work on strained allenes was —_— - - Ph
8

carried out by Ball and Landor who successfully synthesisec

1,2-cycloheptadiene and 1,2-cyclooctadiérgoth of these 5 6 7
Seadlly di;merlsle agd W(.are”nOt I$O|ab|ei H(Cj)\évever,bBahIi dif Scheme 1 Regents and conditions: (i) PhmgBr,H,0,THF;
ones who isolated optically active cycloadducts by two dif- (ii) p-TsOH, benzene; (iii) -BuOK, CHBr;, n-Hexane.

ferent routes provided eviden%e for chirality in 1,2-cyclohexa-
diene and 1,2-cycloheptadien&ince this time, numerous _. .
strained cyclic al)llenes rl?ave been described, either as putatijiiPromocarbene additiéh to 7 gave the adduct produét
reaction intermediates or isolable substafcRecently, we (ocheme 1).
have reported the synthesis of an allene unit in six and seven 1"€ thermal rearrangeméfiof 8 at 150°C and 180C
membered rings by fluroide ion-promoted elimination of 'esulted in the formation of dibromoalkei$e (74%) and
B-halogenosilané. biphenyl10 (88%) as the sole isolable products, respectively.
During the last years, however, there has been renewel addition, it was observed that compoundias converted to
interest in the study of synthesis of substituted cyclic allenes10Wwith the thermolysis o® at 180°C. Compound was char-
Tolbert® accomplished the synthesis of 1-phenyl-1,2- acterised by spectroscopic methods and chemical transforma-
cyclohexadiene 2via photo elimination from 1-chloro-2- tion. The treatment of with aqueous silver nitrate gave
phenylcyclohexene. The zinc-catalysed elimination is one oflcoholll (Scheme 2).
the methods used for the synthesis of cyclic allénes. In the present work, we tried to use the zinc mediated elim-
ination method for generating the strained phenyl substituted
cyclic allene2. The reaction o® with activated zinc in the

Ph
R_SR_JT R P THF at 65°C gave3 and4 in a combined yield of 80%. Not
@ @@ even a trace of the expected all@ngas detected in this reac-
oA h A tion (Scheme 3).
1 2

The structures 08 and4 were determined on the basis of
3 4 spectral data. ThiH- and™®C-NMR Spectral patterns 8fand
4 are very similar to each other and indicate that they are
In addition, it is known that the reaction of 2,3-dihalocy- sterecisomers. On the other hand, a 10 #&NMR spec-
cloalkenes with zinc can give Wurtz-like condensation prod-trum is in good agreement with the structures3aind 4,
ucts. Previously, Bal¢!® obtained the two Wurtz-like which posses a symmetry element. From all of these spectro-
condensation products from the reaction of 2,3-dibromo-6,7scopic findings, we conclude thaand4 are diastereoisomers
benzobicyclo[3.2.1]octa-3,6-diene with zinc. Recently, weof each other with two stereocenters at the points of attach-
have reportett synthesis of Wurtz-like dimeric products from ment of two rings.

the treatment of five, six and seven membered 2,3- The formation o8 and4 can be reasonably explained by the
dibromocyloalkenes with zinc. In this paper, we have appliediermediacy of the anioh2, which is formed by the initial
zinc-catalysed elimination to the dibromo compo@radreac-

tion which resulted in the formation of the Wurtz-like products Ph Ph
3 and4. Br Br

By our approach, we envisaged that zinc mediated elimina B i Cj i C{O
tion from 9 could give allene2. To synthesisé® we used ' Br H
cyclopentanon& as a starting material. Reaction ®fvith O%;}Br 9 1
phenyl-magnesium bromi#&followed by dehydratiol? with i
4-toluenesulfonic acid pfTsOH) to afford alkene7?. 8

10
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13C-NMR (50 MHz, CDCJ) 5 = 1.44.28, 143.68, 130.22 (2C), 129,63
(2C), 129.47, 127.91, 73.46, 36.53, 33.76, 20.59. IR (liquid), 3560,
3053, 3021, 2938, 2868, 1602, 1486, 1442, 1071, 1060, 980, 790,
694.

Reaction of 1-(2,3-dibromocyclohex-1-en-1-yl) benzenwith
zinc: To a solution oB (0.3g, 0.9mmol) in 15 ml of anhydrous THF
was added Zn dust (0.08g, 0.9mmol) and a small amount dhé
reaction mixture was heated at a bath temperature°d &% 16h.
After the mixture was cooled to r.t., the insoluble materials were sep-
arated by filtration. The solvent was removed, and the residue was
crystallized frorm-hexane (CHCl, (9:1), and3 and4 were separated
in the ratio of 1:1 (180 mg, combined yield 80%). One of the prod-
ucts is white needles solig 6r 4) (m.p. 188-18%C). *H-NMR (200
MHz, CDCL) 6 = 7.33 (m, 10H), 3.43 (m, 2H), 2.42, (m, 4H), 1.98
(m, 4H), 1.76 (m, 4H)!3C-NMR (50 MHz, CDC}) & = 146.09 (2C),
143.73 (2C), 130.19 (4C), 129.05 (2C), 127.00 (2C), 48.14 (2C),
36.92 (2C), 26.89 (2C), 24.11 (2C). IR (KBr) 3025, 2930, 2860,
1680, 1630, 1590, 1480, 1440, 780, 720, 690, 535. Anal calc. for
C,H,,Br, (472.25) C, 61.03; H, 5.12. Found: C, 60.92; H, 4.98.

The other product is colourless liquildr 4) 1H-NMR (200 MHz,
CDCl,) 8= 7.35 (m, 10H), 3,24 (m, 2H), 2.43 (m, 4H), 2.12-1.77 (m,
8H). §3C-NMR (50 MHz, CDC}) & = 146.32 (2C), 142.33 (2C),
130.14 (4C), 129.84 (4C), 128.89 (2C), 49.68 (2C), 36.67 (2C), 31.37
(2C), 24.33 (2C). IR (liquid) 3021, 2955, 1685, 1634, 1595, 1480,

reduction of9 with zinc. Subsequent displacement of the 1442, 789, 722, 694, 534. Anal calc. foy,8,,Br, (472.25) C, 61.03;

allylic bromine atom ir® by the formed aniod2 leads to the

Wurtz-type condensation produ@sind4 (Scheme 4).
In conclusion, the thermal rearrangemerg af 150°C and
180 °C resulted in the formation of dibromoalke@ég74%)

H, 5.12. Found C, 60.94; H, 4.96.
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6,6-Dibromo-1-phenyl bicyclo [3.1.0] hexaBeTo a stirred solution
of 7 (4g, 27.6 mmol), and potassiurbutoxide (6.33 g, 55.6 mmol)
in 50 min-hexane was added to a solution of CHEM4.0 g, 55.6 1
mmol) in 50 mln-hexane at @ for 1h. Stirring was continued

overnight at room temperature. The reaction mixture was extracted

with n-hexane (3x 100 ml). The combined organic extracts were 2
washed with water (3 100 ml) and dried (MgSg). Evaporation of 3
the solvent gavé (5.6g, 67%) as a colourless liquitH-NMR (200

MHz, CDCL,) & = 7.25 (m, 5H), 2.62 (t, 2H), 2.43 (m, 2H) 2.25 (m, 4

2H), 1.86 (1H).13C-NMR (50 MHz, MHz, CDCJ) & = 143.21,
131.52 (2C), 129.25, 114.12 (2C), 51.92, 45.23, 40.04, 32.52, 28.32
26.84.

1-(2,3-Dibromocyclohex-1-en-1-yl) benzéheCompounds (1.17
g, 3.69 mmol) was heated at 2&0for 3h. The crude product, filtered
through a short silica gel column with GCEvaporation of the sol-
vent gaved (0.9g, 74%) as a colourless liquitHENMR (200 MHz,
CDCl,) & = 7.32 (m, 5H), 5.04 (m, 1H), 2.58 (m, 2H), 2.32 (m, 2H),
1.91 (m, 2H).B°*C-NMR (50 MHz, CDC1) & = 144.27, 144.07,
130.16 (2C), 129.66, 129.40 (2C), 127.82, 58.04, 36.05, 35.88, 20.18;
IR (liquid) 3050, 3020, 2950, 1634, 1490, 1440, 1186, 950, 755, 694,
540. Anal calc. for C12H12Br2 (316.0348) C, 45.60; H, 3.82. Found:
C, 45.53; H, 3.64.

Biphenyl10: Compound (0.2g, 0.63 mmol) was heated at 180
for 3h. The crude product, filtered through a short silica gel column g
with CCl,. Removal of the solvent gai® (0.085g, 85%) as a white
needles solid (m.p. 68—7; Lit. m.p. 70C) H-NMR (200 MHz,
CDCl,) 8= 7.72 (m, 4H), 7.54 (m, 6HJ3C-NMR (50 MHz, CDC}) 10
6 =143.36, 130.89, 129.37, 129.28. 11

2-Bromo-3-phenylcyclohex-2-en-1-b1: To a solution o® (0.3g,
0.95 mmol) in 5 ml acetone was added solution of AQRd 6g, 0.95

'5

mmol) in 5 ml acetone/® (9:1). The mixture was stirred at*8Dfor 12
0.5h, filtered, and dried (MgS® Removal of the solvent gavel
(0.17g, 70%) as a colourless diH-NMR (200 MHz, CDC}) 5 = 13

7.35 (M, 5H), 4.44 (m, 1H), 2.45 (m, 3H), 2.00 (m, 2H), 1.72 (m, 2H) 14
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