Diastereoisomeric Imidazo[1,2-a]pyridines
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The axially chiral ketone 1 and its methyl derivative 2 have been reduced with sodium borohydride to the corresponding

diastereoisomeric alcohols 3 and 4.

Diastereoisomerism is obviously caused either by two
asymmetric centres or by two atropoisomeric subsystems in a
given molecule. We wish to report here a novel, less common
case in which the diastereoisomeric couples containing only one
asymmetric carbon are formed by reduction of a prochiral
carbonyl group bound to the axially chiral molecular skeleton
of sterically crowded imidazo[1,2-a]pyridinoic ketones.

(£)-1,3-Diphenyl-3 -(2-phenylimidazo[l,Z-a]pyridin-3-yl)¥)r0-
p-2-en-l-one 1 prepared by the ferricyanide oxidation'= of
1-(pyridin-2-yl)-2,4,6-triphenylpyridinium  perchlorate  has
been investigated by X-ray structure analysis which indicates
the presence of two pairs of enantiomeric molecules in the
unit cell.’ To obtain a deeper insight into the enantiomerism
in solution states as well, "H NMR spectra of ketone 11 have
been investigated in the absence as well as in the presence of
achiral shift reagent Eu(FOD);. While expected chemically
induced shifts (CISs) were only observed in these experiments,
the use of chiral shift reagent Eu(hfbc); resulted in a typical
1:1 splitting of certain proton signals indicating the racemic
character of the substrate 1 in CDCl; solutions. For example,
two separated H-6 proton signals clearly indicate this
behaviour.t

The molecular geometry optimization for various torsion
angles ¢; and ¢, in 1 by the semiempirical PM3 method*
predicts four conformers.’” The calculated racemization
barriers 13.5-23.5 keal mol™!  suggest restricted rotations
(mainly around the C3—C10 bond) of the side chain in
molecules such as 1 as the reason for their axial chirality.

The reactions of ketones 1 and 2 with sodium borohydride
in ethanol at 20 °C gave mixtures of diastereoisomeric (Z)-1,3-
diphenyl-3-(2-phenylimidazo[1,2-a]pyridin-3-yl)prop-2-en-1-ols
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fNMR spectra were recorded on Varian VXR-400 and Bruker AM-
400 instruments at 298 K (standard 2D techniques). Methyl derivative
2 was prepared analogously to the parent compound 1 by ferricyanide
oxidation of the corresponding quaternary pyridinium salt! (vield
76%): m.p. 191-192°C; "TH NMR (400 MHz, CDCls, standard TMS)
8 2.453 (s, 3H, Me), 6.437 (m, IH), 7.068 (dd, 1H, J 6.8, 9.0 Hz), 7.12
(m, 3H, 2-Ph m, p), 7.187 (dd, 2H, 12-Ph m, J 7.7, 7.7 Hz), 7.340 (m,
1H, 12-Ph p), 7.400 (m, 1H, 8-H), 7.470 (m, 2H, 10-Ph o), 7.520 (m,
2H, 12-Ph o), 7.694 (m, 2H, 2-Ph 0); *C NMR § 19.94 (Me), 113.19
(C-6), 115.21 (C-8), 117.71 (C-3), 127.17 (2-Ph p), 127.23 (10-Ph o),
127.68 (10-Ph o), 127.80 (2-Ph m), 127.85 (2-Ph o), 127.91 (12-Ph m),
129.15 (10-Ph m), 129.22 (C-11), 129.86 (10-Ph p), 132.26 (12-Ph p),
133.88 (2-Ph ipso), 136.44 (C-5), 137.30 (12-Ph ipso), 139.90 (10-Ph
ipso), 143.37 (C-10), 144.15 (C-2), 146.70 (C-9), 191.28 (C-12); IR
(CHCls) Vax/em™ 1637, 1659 (C=C—C=0).

1 Spectral data for 1: '"H NMR 8 (CDCl3) 6.67 (ddd, 1H, 6-H, J 6.8,
6.8, 1.3 Hz); [CDCl;, Euw(FOD);] 6.83 (t, 1H, 6-H); [CDCl;,
Eu(hfbc)s] 6.76 (t, 6-H, first enantiomer) and 6.85 (t, 6-H, second
enantiomer).

3 or the corresponding methyl derivatives 4, respectively.’
Integral intensity consideration in the "H NMR spectra of 3
and 4 led to the approximate ratios 3:2 for the appropriate
diastereoisomeric pairs 3a,b and 4ab, respectively, which
underwent no interconversions in the range 20-110°C
according to the spectral measurements. In the case of 4,
both species 4a and 4b were separated by preparative HPLC
as well as by crystallization using their different solubility in
diethyl ether.f

According to our knowledge, diastereoisomeric molecules
possessing a combination of central and axial chiralities have
not yet been carefully investigated in heterocyclic chemistry
except maybe for some recently investigated 5,11-dihydrodi-
benzo[b,elazepin-6-ones.® On the other hand, similar dia-
stereoisomers containing one atropoisomeric chiral system
and one asymmetric carbon atom have been occasionally
observed among molecules of quite different structures.”

Experiments with other compounds such as 1 and towards
the study of diastereoisomeric alcohols such as 3 are in
progress.
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$The products 3 and 4 gave satisfactory elemental analyses. Only
selected spectral data are reported.

For 3ab: m.p. 143-145°C, yield 90%; IR vy, /em™! (CHCL;) 1635
(C=C), 3153 (br.), 3594 (O—H): '"H NMR (400 MHz, CDCls) 5y 4.94
(d, 1H, 12-H®, 7 9.2 Hz), 4.99 (d, 1H, 12-H?, J 8.6), 6.51 (ddd, 1H, 6-
H?, J 6.7, 6.7, 1.0), 6.68 (ddd, 1H, 6-H®, J 6.7, 6.7, 1.0), 6.70 (d, 1H,
11-H%, 7 8.6), 6.81 (d, 1H, 11-H®, J 9.2), 7.62 (dd, 1H, 8-H?, J 9.1,
1.0}, 7.66 (dd, 1H, 8-H®, 7 9.1, 1.0), 7.80 (dd, 1H, 5-H®, J 6.7, 1.0);
3C NMR (100 MHz, CDCl3) § 72.20 (CH-12%), 72.40 (CH-12%),
112.34 (C-6%), 112.57 (C-6"), 117.45 (C-8%), 117.48 (C-8%), 123.85 (C-
5%), 124.10 (C-5%), 124.90 (C-7%), 124.95 (C-7°), 136.99 (CH-11%),
138.43 (CH-11%).

For 4a,b: m.p. 223-227°C, quantitative yield; IR vy, /Jem™ (CHCls)

1637 (C=C), 3562, 3595 (O—H); '"H NMR and '*C NMR spectral
data, footnote T.
7 Stereoisomer 4a (major), m.p. 245-247 °C (EtOH-CHCl;): '"H NMR
(400 MHz, CDCls) § 2.078 (s, 3H, Me), 5.025 (d, 1H, 12-H, J 8.4),
6.322 (m, 1H, 6-H), 6.667 (d, 1H, 11-H, J 8.4), 7.008 (m, 2H, 10-Ph
0), 7.086 (dd, 1H, 7-H, J 6.8, 9.0), 7.15-7.22 (m, 3H, 12-Ph m, p),
7.28-7.41 (m, 8H, 2-Ph m, p; 10-Ph o, m, p), 7.582 (m, 1H, 8-H),
7.924 (m, 2H, 2-Ph o0); '*C NMR (100 MHz, CDCl3) § 19.51 (Me),
72.82 (C-12), 113.52 (C-6), 115.58 (C-8), 117.82 (C-3), 125.25 (C-7),
125.87 (12-Ph 0), 126.36 (10-Ph o), 127.65 (12-Ph p), 127.91 (2-Ph o),
12822 (10-Ph p), 128.41 (2-Ph p), 128.51 (12-Ph m), 128.76 (2-Ph m),
129.23 (10-Ph m), 132.41 (12-Ph ipso), 133.95 (2-Ph ipso), 136.71 (C-
5), 137.68 (C-11), 140.72 (10-Ph ipso), 141.74 (C-10) 143.72 (C-2),
147.22 (C-9).

Stereoisomer 4b (minor), m.p. 174-176°C (Et,0): 'H NMR (400
MHz, CDCl3) § 2.639 (s, 3H, Me), 5.071 (d, 1H, 12-H, J 9.2), 6.460
(m, 1H, 6-H), 6.729 (d, 1H, 11-H, 7 9.2), 6.801 (m, 2H, 12-Ph o), 7.0-
7.2 (m, 6H, 12-Ph m, p; 2-Ph m, p), 7.119 (dd, 1H, 7-H, J 6.8, 9.0),
7.28-7.40 (m, SH, 10-Ph o, m, p), 7.586 (m, 1H, H-8), 7.692 (d, 2H, 2-
Ph o, J 8.1); *C NMR (100 MHz, CDCl3) § 20.12 (Me), 72.12 (C-
12), 113.62 (C-6), 115.51 (C-8), 117.09 (C-3), 125.16 (C-7), 125.72 (12-
Ph 0), 126.51 (10-Ph 0), 127.50 (12-Ph p), 127.53 (2-Ph p), 127.60 (2-
Ph 0), 128.25 (2-Ph m), 128.25 (12-Ph m), 128.37 (10-Ph p), 129.14
(10-Ph m), 133.40 (12-Ph ipso), 133.80 (2-Ph ipso), 135.70 (C-11),
137.23 (C-5), 140.17 (10-Ph ipso), 142.24 (C-10), 144.11 (C-2), 146.94
(C-9).
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