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Substituent Effect on Stereochemical Stability of
Planar Chiral Nine-membered Diallylic Amide
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As a part of our research on chemistry of planar chiral medium-sized heterocyclic molecules,
C3-methyl substituted nine-membered diallylic amide 1ab and C4-methyl substituted congener lac
have been synthesized and their stereochemical behavior were evaluated and compared with
non-substituted congener 1aa. The degree and order of stereochemical stability shows the significant
substituent effect; substituent on C3 position increases the stereochemical stability of laa in sharp

contrast to the that of on C4 position decreases it.
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Fig.1  Planar chiral medium-sized heterocyclic molecule.
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Fig.2 1H NMR anlysis of (a) 1ab and (b) 1ac.

(400 MHz, at rt in CDCly).



2.2.2 HPLC4##T

XTI VEEMERIE L= T LI X DHPLCOHT D
FEHE, lab&lac 1TV ITNHCDY 7L OFENIEA
WTHY, o, UVY T FNLORESEENE LV 2 5%

TUNRFER S Befe & B Lyl

SRS .
EFrF A= HHETE B

Peak Intensity (1V)
.

(a)

1,400

1,400

x10%
90 o

chromatogram with a CD detector

100

chromatogram with a UV detector

120 140
Time (min)

G

Peak Intensity (1V)

DT LN, TNOLRERTITW

CREREAFEA L
TR ZENH LML (1M3) 7.

g

&
8

g

chromatogram with a CD detector

120 140 160 180
Time (min)

chromatogram with a UV detector

Peak Intensity (V)
Peak Intensity (1V)

o e o
Time (min) Time (min)

CHIRALCEL OD-H
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Fig.4 ORTEP drawing of (S)-1ab (ellipsoid set at 30% of

probability level) and (S)-1ac (ellipsoid set at 50%
probability level).
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Fig.6 Kinetic measurement of racemization of 1ab (a) and

lac (b).
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Fig.7 Racemization mechanism of nine-membered diallylic
amide.
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Fig.8 Stereochemical stability of laa~lac and direction of
E-alkene flipping for the racemization.
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Fig.9 Steric repulsion between H or Me on E-alkene and
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lab OKFEALZ FLF—%— :'"H NMR (CDCl;, 400
MHz) §: 7.67 (d, J = 8.0 Hz, 2H), 7.31 (d, J = 8.0 Hz, 2H),
5.70 (ddd, J = 11.6, 11.2, 4.8 Hz, 1H), 5.44-5.35 (m, 1H),
5.24 (dd, J = 11.6, 4.4 Hz, 1H), 4.26 (d, J = 10.0 Hz, 1H),
3.88 (dd, J = 14.4, 4.8 Hz, 1H), 3.03 (dd, J = 14.4, 11.2 Hz,
1H), 3.00 (d, J = 10.0 Hz, 1H), 2.43 (s, 3H), 2.17-2.14 (m,
1H), 2.08-2.04 (m, 1H), 1.96-1.87 (m, 1H), 1.80-1.70 (m, 1H),
1.54 (s, 3H); °C NMR (CDCl;, 75 MHz) &: 143.0, 136.3,
134.2 (2 C), 132.2, 131.1, 129.7, 127.1, 59.0, 44.3, 27.0, 26.5,
21.7, 17.3; IR (crystal using a diffuse reflector) cm™: 2934,
1597, 1452, 1324, 1158, 1095, 1023, 960, 869, 821, 767, 714,
658, 596; Mp [(R)-isomer (>98%ee)]: 123 °C; [« ]p>’ = —65.3
(¢ 0.80, CHCI;) for (R)-isomer (>98%ee), [ In>" = +67.7 (¢
0.88, CHCl;) for (S)-isomer (>98%ece); Anal. Calcd for
CisH21NO,S: C, 65.95; H, 7.26; N, 4.81; S, 11.00. Found: C,
65.55; H, 7.24; N, 4.70; S, 11.52.

lac OEFEAY kL5 —%— :'H NMR (CDCl;, 400
MHz) §: 7.70 (d, J = 8.4 Hz, 2H), 7.31 (d, J = 8.4 Hz, 2H),
5.70 (dddd, J = 11.6, 11.2, 4.8, 1.2 Hz, 1H), 5.43-5.36 (m,
1H), 5.19 (dd, J = 12.0, 4.4 Hz, 1H), 4.12 (dd, J = 10.8, 4.4
Hz, 1H), 3.82 (dd, J = 13.6, 4.8 Hz, 1H), 3.49 (dd, J = 12.0,
10.8 Hz, 1H), 2.56 (dd, J = 13.6, 11.6 Hz, 1H), 2.43 (s, 3H),
2.19-2.11 (m, 2H), 1.87-1.77 (m, 1H), 1.70-1.63 (m, 1H),
1.55 (s, 3H); °C NMR (CDCl;, 75 MHz) &: 143.0, 139.9,
136.1, 133.0, 129.6, 127.9, 127.1, 122.9, 47.3, 44.0, 36.8,
25.7, 21.7, 17.1; IR (crystal using a diffuse reflector) cm™:
2936, 1598, 1494, 1339, 1160, 1097, 1030, 943, 889, 816; Mp
(racemate): 82.1-83.3 °C; HRMS (EI, positive): calcd for
C6H2NO,S [M]" 291.1293, found 291.1293.
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lab: Analytical-scale HPLC [column: CHIRALCEL OD-H
(4.6 x 250 mm), eluent: hexane/EtOH = 1:1, flow rate: 0.5
mL/min, detection: UV 254 nm, temperature: 20 °C]: #, = 9.3
[(R)-isomer], & = 122 [(S)-isomer];
semipreparative-scale HPLC [column: CHIRALCEL OD-H
(20 x 250 mm), eluent: hexane/EtOH = 1:1, flow rate: 3.0
mL/min, detection: UV 236 nm, temperature: rt]: #, = 32.5

min min

min [(R)-isomer], t, = 44.2 min [(S)-isomer].

lac: Analytical-scale HPLC [column: CHIRALPAK AS-H
(4.6 x 250 mm), eluent: hexane/i-PrOH = 1:1, flow rate: 0.5
mL/min, detection: UV 240 nm, temperature: 25 °C]: ¢, =
12.7 min [(S)-isomer], & = 155 min [(R)-isomer];
semipreparative-scale HPLC [column: CHIRALPAK AS-H
(20 x 250 mm), eluent: hexane/EtOH = 9:1, flow rate: 8.0
mL/min, detection: UV 254 nm, temperature: rt]: t, = 24.6
min [(S)-isomer], £, = 31.9 min [(R)-isomer].

X MG LA & AR AT T — & — @ Deposition number for
(S)-1ab is CCDC 1871155.  Selected
crystallographic data: orthorhombic, P2,2,2; (No. 19), a =
11.067(6) A, b =11.275(6) A, ¢ = 12.311(7) A, V = 1536(14)
A, Z = 4, R, = 0.0467, wR, = 0.1092, Flack parameter =
0.055(9), Deposition number for compound (S)-1ac is CCDC
1871154. Selected crystallographic data: orthorhombic,
P2,2:2, (No. 19), a = 9.6912(4) A, b = 12.077(5) A, ¢ =
12.746(5) A, V = 1492(11) A}, Z = 4, R, = 0.0367, wR, =
0.0917, Flack parameter = 0.047(11).

compound



