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Abstract—The reaction of biphenyl (1) with an excess of lithium in THF at room temperature leads to a solution of the correspond-
ing dianion (I), which by successive reactions with an alkyl fluoride [E; = n-CgH;F, ¢-CsHyCH,F, CH,=CH(CH,),F] at 0 °C and
another electrophile [E, = n-C4;HoBr, Et,CO, Me,C(O)CH,, i-Pr;SiCl] at —78 °C yields the corresponding 1,4-disubstituted 1,4-
dihydrobiphenyls 3 in a regioselective manner, as mixtures of cis- and trans-isomers. The diastereomers of 3 are separated by column

chromatography.
© 2007 Elsevier Ltd. All rights reserved.

Aromatic compounds are widely distributed in nature
and represent a potentially useful pool of synthetically
versatile molecules. In general, arenes are easily accessi-
ble, highly stable and readily derivatized through
reactions such as electrophilic and nucleophilic
substitution,! tandem ortho-lithiation/Sg reaction,? and
metal-catalyzed coupling processes.®> However, for the
preparation of alicyclic synthetic building blocks it is
necessary to perform the controlled dearomatization of
the aromatic ring, which is not an easy reaction because
it requires disruption of the aromatic m-system.* Among
different methodologies to carry out the controlled
dearomatization of an arene, reduction processes have
been commonly used,’>® the Birch reaction being the
most versatile and efficient one for that purpose.’

On the other hand, in the last few years we have been
employing an arene-catalyzed lithiation'? for the prepa-
ration of very reactive organolithium intermediates'!
(such as functionalized organolithium compounds!'? or
dilithium synthons!3) or the activation of other metals'*
under mild reaction conditions. Concerning the mecha-
nism of this reaction, we have found that the most reac-
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tive electron transfer agent in the process is the
corresponding arene dianion,'> and not just the radical-
anion commonly accepted to take part in the stoichio-
metric version of the arene-promoted lithiation.!® Very
recently,!” we have reported that the dianion intermedi-
ate has a special reactivity so, for instance, in the
case of biphenyl (1) it can add a terminal olefin
(R'R?C=CH.) followed by reaction with a carbonyl
compound (R;C=0) to yield the corresponding trans-
3,4-disubstituted compounds 2 (Scheme 1). Apart from
the initially formed dianion I, intermediates II (after
addition to the olefin), III (resulting from a proton
abstraction by the non-stabilized organolithium II from
the reaction medium'®) and IV (after regio- and stereo-
selective reaction with the carbonyl compound), are
involved in the process.

In this Letter, we report a new and different reactivity of
dianion I with two subsequent electrophilic reagents,
namely, an alkyl fluoride!>>® and a variety of conven-
tional electrophiles, which give compounds resulting
from a 1,4-disubstitution instead of the 3,4-disubstitu-
tion observed for products 2.

The reaction of biphenyl (1) with an excess of lithium
powder (1:12 molar ratio) in THF at room temperature
gave a deeply coloured greenish-blue solution of dianion
I, which was successively treated with an alkyl fluoride!®
as the first electrophile [E; = n-CgH,F, ¢-CsHyCH,F,
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Scheme 1. Reagents and conditions: (i) Li, THF, rt; (ii) R'"R?C=CHb; (iii) R%CO, —78 °C; (iv) H,0O, —78 °C to rt.

CH,=CH(CH,)4F; 1:1.1 molar ratio, 0 °C, 30 min], and
a second electrophile [E, =n-C4HoBr, Et,CO, Me,-
C(O)CH,, i-Pr3SiCl; 1:1.1 molar ratio, —78°C,
15 min], giving after final hydrolysis with water
(=78 °C to rt) the corresponding 1,4-disubstituted com-
pounds 3 as a mixture of cis/trans-diastereomers
(Scheme 2 and Table 1).2°

The reactions with the unsaturated fluoride (Table 1,
entries 7 and 8) and the fact that no cyclopentylmethyl
derivatives were obtained within the detection limits of
GLC (Table 1, entries 5 and 6), point towards a bimole-
cular substitution reaction as the key step of the process,
rather than a SET reaction from dianion intermediate I
to the electrophile. That SET reaction pathway is well
described to occur with other alkyl halides.!>® After
the introduction of the first electrophilic fragment, the
resulting intermediate of type V reacts regio but not ste-
reoselectively with the second electrophile to give, after
hydrolysis, a cis/trans-mixture of the 1,4-disubstituted
diastereomers 3.>! From a preparative point of view it
is worthy to note that both diastereomers could be sep-
arated by column chromatography in all cases except for
the minor components trans-3c,d (Table 1, entries 3 and
4), which were contaminated with variable amounts of
the major cis-diastereomer (ca. 30% for trans-3c) or
other byproducts (ca. 20% for trans-3d). The stereo-
chemistry of both cis and trans-diastereomers was
assigned in all cases by NMR experiments, especially
NOESY measurements.

A especial case was the use of deuterium oxide as the
second electrophile: after introduction of the octyl
group, together with the expected mixture of 1,4-disub-
stituted deuterated products 4-D (47%, 53:47 dr, >98.5%
deuterium incorporation from MS and '"H NMR, natu-
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Scheme 2. Reagents and conditions: (i) Li excess (1:12 molar ratio),
THF, rt, 30 mln, (11) E| = I’l-CgH17F, C-C5H9CH2F, CHZZCH(CH2)4F
(1:1.1 molar ratio), 0°C, 30min; (iii) E,=n-C4HoBr, Et,CO,
Me,C(O)CHj,, i-Pr3SiCl; 1:1.1 molar ratio, —78 °C, 15 min; (iv) H,O,
—78 °C to rt.

ral isotopic distribution corrected), the corresponding
mixture of 1,2-disubstituted deuterated adducts 5-D
(31%, 62:38 dr, >99.8 deuterium incorporation, deter-
mined as above) was also isolated. It is well known that
the cyclohexadienyl anion is kinetically more reactive at
the central position (e.g., C(4) of V in Scheme 2), which is
endowed with a higher HOMO coefficient. However, for
the highly polarized H-O bond of water, the proton-
ation step may be primarily controlled by electrostatic
interactions. The density of charge is more equally dis-
tributed between C3), C4) and Ce,) positions than the
weight of these atoms in the HOMO of V, therefore a
loss of selectivity is expected in a reaction pathway
driven by polar interactions. PM3 calculations on V
(X; = n-octyl, free anion) confirm these findings: rele-
vant data for the lowest Cg conformer of V (X = n-
octyl, no counterion) are, C2=Cs): 0.52 (—0.52); C4):
0.62 (—0.57) (HOMO coefficients at the given atom,
Mulliken charges in parenthesis).??

D

() ),

4-D 5-D

The choice of primary alkyl fluorides as first alkylating
reagents is a critical matter, as it has been stated in a pre-
vious work.!%¢ Alkyl fluorides are not generally viewed
as good electrophiles in the reaction with conventional
nucleophiles. However, it is not so when facing arene
dianions, in which case they react in a regioselective
manner affording alkylated dihydroarenes in good
yields. On the other hand, arene dianions and radical-
anions are a kind of highly reduced organic species that
tend to react as SET reagents versus conventional alkyl-
ating reagents (such as RX, X = Cl, Br, I, OSO,R),!>"<
affording in general complex mixtures derived from the
development of radicals. The reason for this behaviour
may rely on an adequate energy levelling between the
MO of both reagents, involving a high laying LUMO
of the alkyl fluoride, but also a high laying HOMO of
the biphenyl dianion. The resulting interaction favours
the nucleophilic substitution pathway, rather than an
SET mechanism.

As a conclusion, the successive reaction of the dianion of
biphenyl (I) with an alkyl fluoride as the first electro-
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Table 1. Preparation of compound 3
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Entry Electrophiles E,/E, Product 3
Structure® No. Yield (%)° cis/trans® (tr values)?
1 n-CsH,,F/n-C4HoBr 3a 98 0.9/1 14.11/14.18
OH
2 n-CgH,,F/Et,CO ‘ 3b 61 1/0.7 15.69/15.84
OH
3 n-C8H17F/?>< ‘ 3¢ 58 1/0.4 15.15/15.21
SiPrg
4 n-CyH,,F/i-Pr;SiCl ‘ 3d 82 1/0.4 16.77/17.00
5 ¢-CsHyCH,F/n-C4HoBr ‘ ' 3e 81 0.9/1 13.38/13.48
OH
6 ¢-CsHyCH,F/Et,CO ‘ ’ 3f 59 0.5/1 14.70/14.87
7 CH,=CH(CH,),F/n-C4HoBr ‘ 3g 86 0.9/1 13.48/13.62
s
OH
8 CH,=CH(CH,),F/Et,CO ‘ 3h 58 1/0.6 14.57/14.77

-
\

2 All compounds 3 (both diastereomers) were >95% pure [except for trans-3c (ca. 70%) and trans-3d (ca. 80%); GLC and/or 300 MHz '"H NMR] and
were fully characterized by spectroscopic means (IR, 'H and '*C NMR, LRMS and HRMS).

®Isolated yield after column chromatography (silica gel, hexane/ethyl acetate).
¢ Determined by GLC and/or 300 MHz '"H NMR of the reaction crude.

9 Measured with a Hewlett—Packard HP-5890 instrument equipped with a flame ionization detector and a HP-5 capillary column (30 m, 0.32 mm
diam.), using nitrogen as gas carrier, Tijector = 275 °C; Tdetector = 300 °C; Teotumn = 60 °C (3 min) and 60-270 °C (15 min), P = 12 psi; tg are given

under these conditions.
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phile and with a different second electrophile works
regio but not stereoselectively, the 1,4-regiochemistry
being drastically different than the 1,2 observed when
the same dianion reacts first with an olefin and then with
a carbonyl compound as electrophile. At this moment
we do not have any clear explanation to justify the
change in the regiochemistry observed for dianion I
depending on the nature of the electrophiles used. A full
mechanistic study involving both the dianion and the
electrophilic counterpart (i.e., the alkene or the alkyl
fluoride) and their respective low energy reaction path-
ways is ongoing.

Acknowledgements

This work was generously supported by the Spanish
Ministerio de Educacién y Ciencia (Grant No.
CTQ2004-01261) and the Generalitat Valenciana
(Grants No. GRUPOS05/052 and GRUPOS05/058).
C.M. thanks the University of Alicante for a predoc-
toral fellowship. We also thank Medalchemy S.L. and
Chemetall GmbH for a gift of chemicals, especially
lithium.

References and notes

1. For a review on electrophilic and nucleophilic aromatic
substitution, see: Makosza, M. Russ. Chem. Bull. 1996, 45,
491-504.

2. For reviews, see: (a) Maggi, R.; Schlosser, M. J. Org.
Chem. 1996, 61, 5430-5434; (b) Snieckus, V. Chem. Rev.
1990, 90, 879-933; (c) Gschwend, H. W.; Rodriguez, H. R.
Org. React. 1979, 26, 1-360; For a recent review on the
‘Complex-induced Proximity Effect” (CIPE), see: (d)
Whisler, M. C.; MacNeil, S.; Snieckus, V.; Beak, P.
Angew. Chem., Int. Ed. 2004, 43, 2206-2225.

3. For leading references see, for instance: (a) Hartwig, J. F.
Synlett 1997, 329-340; (b) Wolfe, J. P.; Wagaw, S
Marcoux, J. F.; Buchwald, S. L. Acc. Chem. Res. 1998, 31,
805-818.

4. For a general account, see: Bach, T. Angew. Chem., Int.
Ed. 1996, 35, 729-730.

5. Mander, L. N. In Comprehensive Organic Synthesis; Trost,
B. M., Fleming, I., Eds.; Pergamon Press: Oxford, 1991;
Vol. 8, Chapter 3.4.

6. For the use of different metals for the dearomatization of
arenes see, for instance: chromium, molybdenum and
manganese: (a) Kiindig, E. P.; Pape, A. Top. Organomet.
Chem. 2004, 7, 71-94; (b) Kiindig, E. P.; Cannas, R.;
Fabritius, C.-H.; Grossheimann, G.; Kondratenko, M.;
Laxmisha, M.; Pache, S.; Ratni, H.; Robvieux, F.;
Romanens, P.; Tchertchian, S. Pure Appl. Chem. 2004,
76, 689-695; (c) Pape, A. R.; Kaliappan, K. P.; Kiindig, E.
P. Chem. Rev. 2000, 100, 2917-2940; Osmium: (d) Har-
man, W. D. Chem. Rev. 1997, 97, 1953-1978; (e) Brooks,
B. C.; Gunnoe, T. B.; Harman, W. D. Coord. Chem. Reuv.
2000, 206-207, 3-61; (f) Smith, P. L.; Chordia, M. D.;
Harman, W. D. Tetrahedron 2001, 57, 8203-8225.

7. Oxidative methods have also been used for the dearoma-
tization of phenolic compounds. For a monograph, see:
(a) Swenton, J. S. In The Chemistry of Quinonoid
Compounds; Patai, S., Rappoport, Z., Eds.; J. Wiley:
New York, 1988; Vol. 2, pp 899-962, Part 2; See, also: (b)

10.

11.

12.

13.

14.

15.

Quideau; Looney, M. A.; Pouységu Org. Lett. 1999, 1,
1651-1654.

For enzymatic procedures, see: Hudlicky, M. Oxidations
in Organic Chemistry; American Chemical Society:
Washington, 1990, p 93.

(a) Birch, A. J. Q. Rev., Chem. Soc. 1950, 4, 69-93; (b)
Birch, A. J.; Smith, H. Q. Rev. Chem. Soc. 1958, 12, 17-33.
For reviews, see: (a) Yus, M. Chem. Soc. Rev. 1996, 25,
155-161; (b) Ramoén, D. J.; Yus, M. Eur. J. Org. Chem.
2000, 225-237; (¢) Yus, M. Synlett 2001, 1197-1205; (d)
Yus, M.; Ramén, D. J. Lat. J. Chem. 2002, 79-92; (e)
Ramén, D. J.; Yus, M. Rev. Cubana Quim. 2002, 14, 75—
115; (f) Yus, M. In The Chemistry of Organolithium
Compounds; Rappoport, Z., Marek, 1., Eds.; J. Wiley &
Sons: Chichester, 2004; Vol. 1, Part 2, Chapter 11.

For monographs, see: (a) Wakefield, B. J. Organolithium
Methods; Academic Press: London, 1988; (b) Lithium
Chemistry: A Theoretical and Experimental Overview;
Sapse, A. M., von Ragué Schleyer, P., Eds.; J. Wiley &
Sons: New York, 1995; (c) Gray, M.; Tinkl, M.; Snieckus,
V. In Comprehensive Organometallic Chemistry II, Abel,
E. W., Stone, F. G. A., Wilkinson, G., McKillop, A., Eds.;
Pergamon Press: Oxford, 1995; Vol. 11, pp 1-92; (d)
Clayden, J. Organolithiums: Selectivity for Synthesis,
Pergamon Press: Oxford, 2002.

For general reviews on functionalized organolithium
compounds, see: (a) Najera, C.; Yus, M. Trends Org.
Chem. 1991, 2, 155-181; (b) Ndjera, C.; Yus, M. Org.
Prep. Proc. Int. 1995, 27, 383-456; (c) Najera, C.; Yus, M.
Recent Res. Dev. Org. Chem. 1997, 1, 67-96; (d) Yus, M.;
Foubelo, F. Rev. Heteroat. Chem. 1997, 17, 73-107; (e)
Najera, C.; Yus, M. Curr. Org. Chem. 2003, 7, 867-926; (f)
Néjera, C.; Sansano, J. M.; Yus, M. Tetrahedron 2003, 59,
9255-9303; (g) Chinchilla, R.; Néjera, C.; Yus, M. Chem.
Rev. 2004, 104, 2667-2722; (h) Chinchilla, R.; Najera, C.;
Yus, M. Tetrahedron 2005, 61, 3139-3176; (i) See also the
special issue of Tetrahedron Symposium in Print (Eds.:
Ndjera, C.; Yus, M.) devoted to ‘Functionalized Organo-
lithium Compounds’, Tetrahedron 2005, 61; (j) Yus, M.;
Foubelo, F. In Handbook of Functionalized Organometal-
lics; Knochel, P., Ed.; Wiley-VCH: Weinheim, 2005,
Chapter 2; For a review on metal-promoted dehalogen-
ation, see: (k) Alonso, F.; Beletskaya, I. P.; Yus, M. Chem.
Rev. 2002, 102, 4009-4091; For a review on the generation
of organolithium compounds starting from non-haloge-
nated materials, see: (1) Guijarro, D.; Yus, M. Recent Res.
Dev. Org. Chem. 1998, 2, 713-744; For reviews on the
preparation of functionalized organolithium compounds
by reductive ring opening of heterocycles, see: (m) Yus,
M.; Foubelo, F. Rev. Heteroat. Chem. 1997, 17, 73-107;
(n) Yus, M.; Foubelo, F. Targets Heterocycl. Syst. 2002, 6,
136-171; (o) Yus, M. Pure Appl. Chem. 2003, 75, 1453~
1475.

For reviews, see: (a) Foubelo, F.; Yus, M. Trends Org.
Chem. 1998, 7, 1-26; (b) Alonso, F.; Meléndez, J.; Yus, M.
Russ. Chem. Bull. 2003, 52, 2628-2635; (c) Foubelo, F.;
Yus, M. Curr. Org. Chem. 2005, 9, 459-490.

For reviews, see: (a) Guijarro, A.; Gomez, C.; Yus, M.
Trends Org. Chem. 2000, 8, 65-91; (b) Alonso, F.;
Radivoy, G.; Yus, M. Russ. Chem. Bull. 2003, 52, 2563—
2576; (c) Alonso, F.; Yus, M. Chem. Soc. Rev. 2004, 33,
284-293; For characterization of the corresponding nano-
particles, see: (d) Alonso, F.; Calvino, J. J.; Osante, 1.;
Yus, M. Chem. Lett. 2005, 34, 1262-1263; (e¢) Alonso, F.;
Calvino, J. J.; Osante, 1.; Yus, M. J. Exp. Nanosci. 2000, 1,
419-433.

For mechanistic studies, see: (a) Yus, M.; Herrera, R. P.;
Guijarro, A. Tetrahedron Lett. 2001, 42, 3455-3458; (b)
Yus, M.; Herrera, R. P.; Guijarro, A. Chem. Eur. J. 2002,



16.

17.

18.

19.

20.

C. Melero et al. | Tetrahedron Letters 48 (2007) 4105-4109

8, 2574-2584; (c) Herrera, R. P.; Guijarro, A.; Yus, M.
Tetrahedron Lett. 2003, 44, 1309-1312; (d) Herrera, R. P;
Guijarro, A.; Yus, M. Tetrahedron Lett. 2003, 44, 1313—
1316; (e) Yus, M.; Herrera, R. P.; Guijarro, A. Tetra-
hedron Lett. 2003, 44, 5025-5027.

For leading references, see: (a) Screttas, C. G.; Micha-
Screttas, M. J. Org. Chem. 1978, 43, 1064-1071; (b)
Screttas, C. G.; Micha-Screttas, M. J. Org. Chem. 1979,
44, 713-719; For a review, see: (c¢) Cohen, T.; Bhupathy,
M. Acc. Chem. Res. 1982, 22, 152-161; For a recent
application of this stoichiometric lithiation reaction, see:
(d) Deng, K.; Bensari-Bouguerra, A.; Whetstone, J.;
Cohen, T. J. Org. Chem. 2006, 71, 2360-2372.

Melero, C.; Guijarro, A.; Yus, M. Tetrahedron Lett. 2006,
47, 6267-6271.

It is well known that THF can suffer a-deprotonation by
reacting with organolithiums. See, for instance: (a)
Stanetty, P.; Koller, H.; Mihovilovic, M. J. Org. Chem.
1992, 57, 6833-6837; For a recent report, see also: (b)
Clayden, J.; Yasin, S. A. New J. Chem. 2002, 26, 191-192,
However, in this case the alkene used (excess) is the proton
source suffering deprotonation at the allylic position (see
Ref. 17).

n-Octyl fluoride is commercially available (Aldrich).
Cyclopentylmethyl and 5-hexenyl fluorides were prepared
from the corresponding alcohols according to the litera-
ture procedure: (a) Pattison, F. L. M.; Norman, J. J.
J. Am. Chem. Soc. 1957, 79, 2311-2316; (b) Filipo, J. S.,
Jr.; Romano, L. J. J. Org. Chem. 1975, 40, 1514-1515.
In a typical reaction to a stirred (rt, 30 min) greenish-blue
suspension of a mixture of biphenyl (1 mmol) and lithium
powder (12 mmol) in dry THF (10 mL) was added the
corresponding alkyl fluoride'® (1.1 mmol) at 0 °C and after
30 min at the same temperature the mixture was cooled at
—78 °C. The second commercially available (Aldrich)
electrophile (1.1 mmol) was then added and after 15 min
stirring the resulting mixture was hydrolyzed with water
(5 mL) allowing the temperature to rise to room temper-
ature. The mixture was extracted with diethyl ether
(3x20mL), the organic layer dried over Na,SO, and
evaporated (15 Torr) to give a residue that was purified by
column chromatography (silica gel, hexane/ethyl acetate).
Spectroscopic data for compounds 3f follow: cis-3f: IR
(film): v (cm™') = 3475, 3083, 3056, 3023, 2941, 2866,
1597, 1491, 1460, 1446, 1154, 1122, 952, 937, 913, 697; 'H
NMR (300 MHz, CDCly): 6y =0.93 (t, J=7.5Hz, 6H,
2 x CH;CH,), 1.03-1.14 (m, 2H, 2 x CHH of cyclopentyl),
1.36-1.47 (m, 2H, 2x CHH of cyclopentyl), 1.52-1.68
(2m, 7H, 2x CHH of cyclopentyl, 2 x CH,CH;, OH),
1.73-1.86 [2m, 3H, 2xCHH of cyclopentyl, CH,-
CH(CH,),], 1.92 [d, J=5.5Hz, 2H, CCH,CH(CH,),],
2.94-2.98 [m, 1H, (CH=CH),CHCOH], 5.80-5.91 [m, 4H,
(CH=CH),C(Ph), (CH=CH),CHCOH], 7.12-7.20 (m,
1H, Ph), 7.26-7.39 (m, 4H, Ph); >*CNMR: dc=7.56
(2 x CH3), 24.96 (2C of cyclopentyl), 29.00 (2 x CH,CH3),
34.87 (2C of cyclopentyl), 36.90 [CH,CH(CH,),], 42.24

21.

4109

[(CH=CH),CHCOH], 44.79 [(CH=CH),C(Ph)], 47.16
[CH,CH(CH,),], 76.27 (COH), 123.62 [2C, (CH=CH),-
CHCOH], 125.85 (CHpy), 126.59 (2C, CHpy), 128.24 (2C,
CHpy), 135.69 [2C, (CH=CH),C(Ph)], 147.73 (Cpp); MS:
mfz (%): 306 (3.43%, M —18), 223 (26), 181 (14), 167 (32),
156 (17), 155 (65), 154 (38), 153 (11), 87 (100), 69 (12), 55
(14); HRMS: caled. for Cy3H3¢306.2348; found 306.2371.
trans-3f: IR (film): v (cm™') = 3473, 3024, 2941, 2867,
1492, 1447, 910, 763, 733, 698; 'H NMR (300 MHz,
CDCl;): 6y =0.87 (t, J=7.50Hz, 6H, 2x CH;CH,),
1.13-1.01 (m, 2H, 2 x CHH of cyclopentyl), 1.40-1.46 (m,
2H, 2xCHH of cyclopentyl), 1.46-1.62 (2m, 7H,
2x CHH of cyclopentyl, 2x CH,CH;, OH), 1.70-1.86
[2m, 3H, 2 x CHH of cyclopentyl, CH,CH(CH,),], 1.90 [d,
J=5.7Hz, 2H, CCH,CH(CH,),], 2.94-3.01 [m, 1H,
(CH=CH),CHCOH], 5.85 [dd, J=10.5Hz, J=3.1 Hz,
2H, (CH=CH),CHCOH, 5.92 [dd, J=10.5Hz, 1.7 Hz,
2H, (CH=CH),C(Ph)]. 7.12-7.18 (m, 1H, Ph), 7.24-7.31
(m, 2H, Ph), 7.34-7.39 (m, 2H, Ph); '*C NMR: 6c = 7.61
(2 x CH3), 25.08 (2C of cyclopentyl), 28.84 (2 x CH,CH3),
34.76 (2C of cyclopentyl), 37.19 [CH,CH(CH,),], 42.39
[(CH=CH),CHCOH], 44.75 [(CH=CH),C(Ph)], 48.38
[CH,CH(CH,),], 76.74 (COH), 124.03 [2C, (CH=CH),-
CHCOH], 125.75 (CHpy), 126.43 (2C, CHpy), 128.25 (2C,
CHpy,), 135.67 [2C, (CH=CH),C(Ph)], 148.35 (Cpp); MS:
mfz (%): 306 (9.91%, M —18), 277 (25), 224 (18), 223 (26),
222 (12), 181 (46), 178 (13), 168 (17), 167 (100), 165 (19),
156 (15), 155 (71), 154 (36), 153 (15), 152 (15), 87 (66), 69
(23), 55 (18); HRMS: caled for C,3H3¢306.2348; found
306.2381.

Regarding the assignment of structures 3 (i.e., the correct
position of X; and X, versus the hypothetical compound
in which X; and X, are permuted, which otherwise would
be the expected product based on calculations and our
previous experience with the biphenyl dianion), it was
unequivocally established based on the '*C NMR and
DEPT experiments of compounds 4-H and 5-H. These
two compounds clearly display one methylenic carbon
[CHy(CH=CH), and CCH,CH=CH in 4-H and 5-H,
respectively], in addition to the 7 methylene groups of the
n-octyl moiety, as well a quaternary aliphatic centre
[PhC(n-octyl)(CH=CH), and Ph((n-octyl)(CH=CH)CH,
in 4-H and 5-H, respectively], compatible only with the
proposed structures.

H

SAN

4H 5-H
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	Reductive dearomatization of biphenyl: sequential one-pot regioselective introduction of two different electrophiles
	Acknowledgements
	References and notes


