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Supplementary Section

(1R,2R,3S,10a8,7)-1,2,3-Tris(benzyloxy)-1,2,3,4,6,7,8,10a-octahydropyrido[1,2-a]azepine
(6¢). "H NMR (300 MHz, CDCls) ¢ 1.33-1.38 (m, 1H, H-7), 1.67-1.80 (m, 1H, H-7), 2.13-2.22 (m,
1H, H-8), 2.29-2.34 (m, 1H, H-8), 2.62 (dd, /=3.9 Hz, J=11.1 Hz, 1H, H-4), 2.82-2.89 (m, 1H,
H-4),3.01-3.09 (m, 1H, H-6), 3.17-3.22 (m, 1H, H-6), 3.57-3.69 (m, 3H, H-1, H-2, H-3), 3.94
(br.s, 1H, H-10a), 4.63-4.92 (m, 6H, PhCH,), 5.86-5.90 (m, 1H, H-10), 6.03-6.04 (m, 1H, H-9),
7.27-7.36 (m, 15H, Ar). Proton NMR assignment was proceeded by analysis of COSY and other

2D NMR spectra.
OBn
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COSY spectra of 6¢
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(1R,28,6S,7R,8R,8aS)-6,7,8-Tris(benzyloxy)octahydroindolizine-1,2-diol (10a). 'H NMR (500
MHz, CDCl;) 6 2.27 (dd, J = 4.0 Hz, J = 10.0 Hz, 1H, H-3), 2.46-2.52 (m, 2H, H-5, H-8a), 2.99
(dd, J=3.5Hz,J=12.0 Hz, 1H, H-5), 3.47-3.50 (m, 2H, H-3, H-6), 3.65 (t, /= 2.5 Hz, 1H, H-7),
3.72 (br.s, 1H, H-8), 4.22-4.28 (m, 2H, H-1, H-2), 4.38-4.68 (m, 6H, PhCH,), 7.18-7.35 (m, 15H,
Ar). Proton NMR assignment was proceeded by analysis of COSY.

OBn OH
BnO H
OH
- N
BnO'
10a

"
B

-

3 o D =)

22
> =
E =
E——=3 =
o

PR - S e ——

48 46 44 4.2 4n 38 36 34 32 3n 28 zs 2.4
F1 (ppm)

COSY spectra of 10a

(1R,28,7S,8R,9R,9aS)-7,8,9-Tris(benzyloxy)octahydro-1H-quinolizine-1,2-diol (10b). 'H
NMR (500 MHz, CDCl3) 6 1.71-1.74 (m, 1H, H-3), 1.93-2.00 (m, 1H, H-3), 2.51 (dd, J = 3.5 Hz,

S83
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J=12.0 Hz, 1H, H-6ax), 2.53-2.56 (m, 1H, H-4eq), 2.61-2.65 (m, 1H, H-4ax), 2.70 (dd, /= 2.5
Hz,J=9.5 Hz, 1H, H-9a), 2.90 (dd, /= 5.0 Hz, /= 12.5 Hz, 1H, H-6eq), 3.51 (dd, /=4.0 Hz, J =
8.0 Hz, 1H, H-7), 3.67-3.71 (m, 2H, H-8, H-9), 4.00 (dd, J= 3.5 Hz, J=10.0 Hz, 1H, H-1),
4.01-4.03 (m, 1H, H-2), 4.46-4.62 (m, SH, PhCH,), 4.71 (d, J = 12.0 Hz, 1H, PhCH,), 7.25-7.35
(m, 15H, Ar). Proton NMR assignment was proceeded by analysis of COSY and other 2D NMR
spectra. The axial orientations of Hy.x, Heax and Hg, were proved by the NOESY spectrum which
showed their intimacy in geometry.

OH ’
Hga 4ax

OBn OBn
10b
0#7
/C:‘“ [
H ! ’wm 0 0
_J 'L}wﬂ”&b\:’\
Con QFE“E o = eo
: i e e o8
2.8 ‘ 2'2’ .
= | e -
3.0 = 25, o o ;
. 2, © o &8
Q.Hi Q'w ;@e 9
= 3.24

°co OO

IS B ol

S SmmN—
4.0 3.8 3.6 3.4 3.2 3.0 2.8 2.6 42y T T M
4.2 4.0 3.8 3.6 3.4 3.2 3.0 2.8 2.6 2.4 2.2 2.0 1.8 1.6

F1 (ppm)

F1 (ppm)

COSY spectra of 10b

F1 (ppm)

NOESY spectra of 10b
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(1R,2R,3S,8S,9R,9aS)-Octahydro-1H-quinolizine-1,2,3,8,9-pentaol (11b). 'H NMR (300 MHz,
D,0) 6 1.87-1.90 (m, 2H, H-7), 3.12-3.28 (m, 3H, H-4, H-6), 3.32-3.39 (m, 2H, H-4, H-9a), 3.85
(dd, J=2.7 Hz,J=10.8 Hz, 1H, H-9), 3.91-3.94 (m, 1H, H-3), 3.95-3.96 (m, 1H, H-2), 4.05-4.06
(m, 2H, H-1, H-8). Proton NMR assignment was proceeded by analysis of COSY and other 2D
NMR spectra.

OH OH
HOW A~ OH
N
HO'
11b

- T T T T T T T T T T T T
4.3 4.2 4.1 4.0 3.9 3.8 3.7 3.6 3.5 3.4 3.3 3.2
F1 (ppm)

COSY spectra of 11b

(2S,3R,4R,5R)-1-Allyl-3,4,5-tris(benzyloxy)-2-vinylpiperidine (16a). 'H NMR (300 MHz,
CDCl3) 6 2.51 (t,J = 10.5 Hz, 1H, H-6ax), 2.84-2.91 (m, 2H, H-6eq, NCH,), 3.09 (d, J = 8.7 Hz,
1H, H-2), 3.32 (dd, /= 5.7 Hz, J = 13.8 Hz, 1H, NCH,), 3.47 (br.s, 1H, H-3), 3.61 (t,J=3.3 Hz,
1H, H-4), 3.86-3.90 (m, 1H, H-5), 4.34-4.67 (m, 6H, PhCH,), 5.12-5.21 (m, 4H, =CH,), 5.83-6.00
(m, 2H, -CH=), 7.17-7.32 (m, 15H, Ar). Proton NMR assignment was proceeded by analysis of
COSY and other 2D NMR spectra. The axial orientations of He,x and H, were also proved by the
NOESY spectrum which showed their intimacy in geometry.

HZO 5 Hegax

N n

s L
Hy
OBn 5
16a
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(1R,2R,3R,9aS)-Octahydro-1H-quinolizine-1,2,3-triol (18b). 'H NMR (500 MHz, D,0) ¢
1.57-1.82 (m, 4H, H-7, H-8, H-9), 1.91-1.94 (m, 2H, H-7, H-8), 3.06-3.13 (m, 2H, H-4, H-6), 3.21
(dd, J=5.0 Hz,J=12.0 Hz, 1H, H-4), 3.34 (dd, /= 5.0 Hz, /= 10.0 Hz, 1H, H-9a), 3.42-3.45 (m,
1H, H-6), 3.91 (d, J/=4.0 Hz, 1H, H-1), 4.08 (t, /= 3.5 Hz, 1H, H-2), 4.22 (ddd, /= 3.0 Hz, J =
5.0 Hz, J=12.0 Hz, 1H, H-3). Proton NMR assignment was proceeded by analysis of COSY and
other 2D NMR spectra.

.3 ®
4‘47‘@"'\""I""l""\""T""|""I"”]""T""i""l""l“"l""T"'
4.4 4.3 4.2 4.1 4.0 3.9 3.8 3.7 3.6 3.5 3.4 3.3 3.2 3.1 3.0
F1 (ppm)
COSY spectra of 18b

(1R,2R,3R,8S,9R,9aS)-Octahydro-1H-quinolizine-1,2,3,8,9-pentaol (20). 'H NMR (500 MHz,
D;0) 6 1.93-2.08 (m, 2H, H-7), 3.18 (t,J=12.0 Hz, 1H, H-4ax), 3.25-3.38 (m, 3H, H-4eq, H-6),
347 (dd, J= 1.5 Hz,J=10.5 Hz, 1H, H-9a), 3.93 (dd, /= 3.0 Hz, J=10.5 Hz, 1H, H-9), 4.12 (t,J
=3.5 Hz, 1H, H-2), 4.21 (dd, J= 2.5 Hz, J = 6.0 Hz, 1H, H-8), 4.24-4.28 (m, 1H, H-3), 4.29 (dd, J
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=1.0 Hz, J=4.0 Hz, 1H, H-1). Proton NMR assignment was proceeded by analysis of COSY and
other 2D NMR spectra. The axial orientations of Hy, and Hg, were also proved by the NOESY

spectrum which showed their intimacy in geometry.
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COSY spectra of 20
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