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Asymmetric induction has become one of the cornerstones in
modern synthetic methodology leading to a host of enantiomer-
ically enriched compounds (EEC) and enantiomerically pure
compounds (EPC).! The use of so-called chiral auxiliaries to
induce biased stereochemical changes has allowed investigators
to form C-H, C-C, C-0, and C-N bonds with high enantiose-
lectivity (>90%) and enantiomerically pure compounds after
removal of the auxiliary. Rare among these enantioselective
processes is the intermolecular transfer of chirality? or the in-
tramolecular transfer of chiral elements or stereogenic units? (that
portion of the molecule where the symmetry is perturbed).*

In 1955 Berson® proposed an experiment to transform a chiral
4-aryl-1,4-dihydropyridine to a 4-arylpyridine with simultaneous
destruction of the chiral element at C-4 in the former to an axial
chiral element in the latter. Due to experimental difficulties the
postulate that transfer of these chiral elements should occur could
not be verified. Since that time, processes that involve conservation
of chirality with simultaneous creation and destruction of chiral
elements have come to be known as “self-immolative”,® and ex-
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amples are still rare. Although central to axial chiral element
transfers (or vice versa) have been observed in allene systems’ and
a hetero-ene reaction,® we are unaware of any reports describing
the type Berson sought to uncover, namely in the biaryl series.’
We now report that this process indeed occurs, as Berson predicted,
for the chiral dihydroquinoline S-6a to the quinoline S-7 with
>95% conservation of chirality. Our experiments were founded
on an earlier observation in which pyridines and quinolines con-
taining a chiral oxazoline in the 3-position led to high diaster-
eoselective addition with organometallics to furnish 4-substitut-
ed-1,4-dihydropyridines or quinolines.!®!!  Thus, addition of
naphthyllithium to the quinoline oxazoline 1 gave the dihydro
derivative 2 (90%), which was analyzed for diastereomeric excess
using HPLC. By converting an aliquot to the urethane 2a, an
88:12 mixture of 2a:4a was observed (reverse phase, 9:1 MeOH-
H,O0, accuracy was +1%). The remainder of 2 was then oxidized
with dichlorodicyanoquinone (DDQ) in THF at —78 °C to give
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the 1-naphthyl-4-quinoline S-3 (87%). The latter, on HPLC
(reverse phase, 8.2:1 MeOH-H,0) gave an 84:16 ratio of dia-
stereomers indicating that the oxidation proceeded with virtually
complete conservation of chirality albeit in the presence of the
chiral oxazoline. When the process was repeated using 1 and
naphthylmagnesium bromide, the epimeric dihydroquinoline 4 was
the major product as determined by HPLC analysis of the ure-
thane 4a. The ratio of 4a:2a was 86:14. Oxidation of 4 with DDQ
(THF, —78 °C) gave the biaryl 5 (80%) whose diasterecisomeric
composition was assessed (HPLC) as 88:12 + 1% indicating once
again that 5§ was formed with virtually complete conservation of
chirality (Scheme I). Thus, a synthesis enriched in either dia-
stereomer was in hand, and each was oxidized with virtually
complete destruction of the stereochemistry at C-4 and the creation
of the axial chiral element in 3 and 5, respectively. An X-ray
structure determination was performed on the pure t-Boc derivative
of 4!2 after removal of the contaminating epimer 2 by radial
chromatography (EtOAC-hexane) and then crystallization
(CH,Cl,—pentane). HPLC analysis confirmed the total purity
of 4 (R = r-Boc) and complete absence of 2.

The X-ray structure of 4 indicates that the absolute configu-
ration of the newly created chiral element is R. Since the R center
in 4 came from Grignard addition, the S center in 2 undoubtedly
arose from naphthyllithium addition. An X-ray structure de-
termination was also performed on the biaryl 5,!* which was
purified from its epimer 3 by chromatography and crystallization
as above. The configuration due to the axial chiral element in
5 was shown to be R (Figure 1).14 The oxazoline was removed
from § by hydrolysis (6MH,SO,, reflux) to the carboxylic acid
and immediately transformed into the methyl ester R-5a [mp
101-102.5 °C, [a]p +13.16° (c 1.1, CHCL,)].

The oxidation of 4 to § with complete conservation of chirality
raised a concern over whether the naphthalene addition to 1 gave
tise to two elements of chirality and oxidation merely removed
the chirality element at C-4, leaving the naphthalene ring in the
observed configuration. This concern arises if there is hindered
rotation of the naphthalene ring in 2 and 4. However, NMR
studies at temperatures between +45 and —80 °C indicate clearly
that the barrier to naphthalene rotation is below 18 kcal and
therefore it is free to rotate!® in agreement with other studies on
9-arylxanthyls,'®8 9-arylthioxanthyl,®® and 9-arylfluorenes.!’
Furthermore, oxidation of 2 or 4 gave identical ratios of 3 and
§ at all temperatures in the range of —78 to +40 °C. This is strong
support that, although naphthalene rotation is occurring, access
to the hydrogen at C-4 in R-4 is only possible when the non-
connective benzene ring is as far as possible from the hydride to
be removed, thus leading to R-5. The previous results may be
considered adequate proof of the Berson postulate for central to
axial transfer by conversion of S-2 to S-3 (or R-4 to R-5).
However, the presence of the oxazoline in 2 and 4 could have been
responsible for the efficient transfer observed. It was therefore
critical to see if this process could be repeated in the absence of
any chiral element other than that which is destroyed or created
during the oxidation.

The oxazoline in 2a (88:12 diastereomeric mixture, £1%) was
removed (MeOSO,F, CH,Cl,; NaBH,, MeOH-THF; oxalic
acid-silica gel) to the aldehyde S-6 in 96% yield ([a]p +149.6°,
CHCI;) and transformed to the aldehydo dihydroquinoline S-6a

(12) 4 (R = t-Boc): mp 148.5-151.5 °C, [a]p —91.4° (¢ 1.1, CHCly).
Anal. C, H. X-ray details are given as supplementary material.

(13) §: mp 203-206 °C, [a]p —51.26° (¢ 1.1, CHCl;). Anal. C, H. X-ray
details are given as supplementary material.

(14) The scheme in Figure 1 is shown for the R enantiomers, taken from
the X-ray structures for these same substances.

(15) Additional support for naphthalene rotation in the aldehyde 6a prior
to oxidation to 7 was gathered by use of the 7-methoxy derivative of 6a. Only
a single 7’-methoxy and a single C-4 proton in the quinoline were observed
in the 'H NMR at temperatures down to —50 °C. Below this (60 to =75 °C)
both signals separated into the two conformers.
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(KOH-H,0-THF-EtOH). Due to the tendency of 6a to dete-
riorate on standing, it was directly oxidized (DDQ, —78 to 25 °C)
to the biaryl aldehyde S-7 in 90% yield ([a]p —93.3°, CHCL,).
In order to assess the enantiomeric purity of S-7 and the efficiency
of the transfer, the aldehyde was oxidized (90%) and esterified
(98%) to the ester, S-7a, already prepared pure and with known
absolute configuration. To our delight S-7a showed [a]p—10.60°
(CHCI,), which corresponds to a 90:10 +1% enantiomeric ratio
in good agreement with the 88:12 ratio in 2a. This confirmed
that the stereochemical transfer from C-4 to the biaryl in the
absence of any external chiral elements was virtually complete.
It may, therefore, be concluded that the DDQ oxidation occurred
in a manner that precluded any racemization (Figure 1) and
verified the Berson prediction. Studies to utilize these chiral
substances as reagents for asymmetric syntheses are in progress.
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We report initial observations concerning thermolysis of 1,2-
diphenylethane immobilized on a silica surface. Although there
have been studies of decomposition of free-radical precursors
physisorbed on silica gel,* we are not aware of studies in which
the precursor was covalently attached. We present evidence that
surface immobilization can lead to enhancement of unimolecular
radical decay pathways relative to bimolecular ones.

Determination of the mechanisms of thermolysis of «,w-di-
phenylalkanes, Ph(CH,),Ph, in the fluid state has been stimulated
recently>*7 because they serve as models of reactive sites during
thermal conversions of coal.? However, initially formed reactive

*SCUU Science Semester Participant from Centenary College, Shreveport,
LA.
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