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Granatanone (5, pseudopelletierine) was synthesized by an adapted literature procedure.’
Acetonedicarboxylic acid (1.461 g, 10 mmol) was added to a cooled (0 °C) solution of
methylamine hydrochloride (0.810 g, 12 mmol) and glutaraldehyde (25% solution; 3.8 mL, 10
mmol) in water (10 mL). The mixture was adjusted to pH = 4 with 10% aqueous AcONa and
stirred overnight at rt. Then the mixture was acidified to pH = 2 with 10% aqueous HCI and
washed with diethyl ether (2 x 10 mL — wash discarded). The aqueous layer was basified with
saturated NaHCO3 to pH = 8 and extracted with DCM (5 x 10 mL). The combined extracts
were dried over Na,SOy, filtered, and concentrated under vacuum. The crude product was
sublimed (Kugelrohr, 80 °C, 1.1 Torr) to give granatanone (1.241 g, 81%) as a white solid.
'H-NMR: 3.35-3.28 (m, 2H), 2.75 (dd, J = 16.7 Hz, 6.6 Hz, 2H), 2.62 (s, 3H), 2.24 (d, J =
16.8 Hz, 2H), 2.02-1.89 (m, 2H), 1.58-1.47 (m, 4H): *C-NMR: 210.5, 55.5, 41.7, 41.0, 29.4,
15.8.
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exo,anti-2-(hydroxy(phenyl)methyl)-8-methyl-8-azabicyclo[3.2.1]octan-3-one (exo,anti-3a)
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-2-(hydroxy(naphthalen-2-yl)methyl)-8-methyl-8-azabicyclo[3.2.1]octan-3-one (exo,syn-3g)
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3.1]nonan-3-one (exo,anti-4a)

exo,anti-2-(hydroxy(phenyl)methyl)-9-methyl-9-azabicyclo[3
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exo,anti-2-(hydroxy(4-nitrophenyl)methyl)-9-methyl-9-azabicyclo[3.3.1]Jnonan-3-one (exo,anti-4b)
OH
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exo,anti-2-((4-fluorophenyl)(hydroxy)methyl)-9-methyl-9-azabicyclo[3.3.1]Jnonan-3-one (exo,anti-4c)
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exo,anti-2-((4-chlorophenyl)(hydroxy)methyl)-9-methyl-9-azabicyclo[3.3.1]Jnonan-3-one (exo,anti-4d)
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exo,anti-2-(hydroxy(3-methoxyphenyl)methyl)-9-methyl-9-azabicyclo[3.3.1]nonan-3-one (exo,anti-4f)
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exo,syn-8-benzyl-2-(hydroxy(phenyl)methyl)-8-aza-bicyclo[3.2.1]octan-3-one (exo,syn-14a)

. " v . . ; . o
. . . i . . \
" " — - A "
o W Ay " el o
¢
1
sy
HA UBDE5TS 001
G900 I-
[t
s 0ok ST
50z
335 1z S
2 ThaITE
TR ZTREL
T
5ir
7303
g
Gefdta
—HE UYL e g
25ads ]
bLovt :
0TFOETOT
£1313UEIRA METITETRIY \
1 \\\\
4 )
) o D e e
WwEava Tavg 4RI b BB ORG R
N [REERR R~ (%]
< L T ip T 5
gy S 2
a1 QHx
=
- 1 R -
[ [ = L Z N L mwo
o =] = 00 [=] ‘oo o o oo Do,
= s) 2 200 2 28 222
5 2 TER = E&5 2 22 E8%
o Py
— TTTT e Tov e - r T e - I3

=

ESLZE
sreioweand B Esa

“HH TTob287 087
ap L0
RN
A
s======= 13

S LEEGRER L
EE¥ARTD

1

1

£y ody

[ PRI )




lo[3.2.1]octan-3-0ne (exo,syn-14b)

icyc

trophenyl)methyl)-8-aza-bi

-Ni

exo,syn-8-benzyl-2-(hydroxy(4
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lo[3.3.1]nonan-3-one (exo,syn-15b)

icyc

trophenyhmethyl)-9-azab
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exo,syn-9-benzyl-2-(hydroxy(3-methoxyphenyl)methyl)-9-azabicyclo[3.3.1]Jnonan-3-one (exo,syn-15f)
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lo[3.3.1]nonan-3-one (exo,syn-17b)

icyc

I-9-aza-b

itrophenyl)methyl)-9-isopropy

-Nli

exo,syn-2-(hydroxy(4
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exo,syn-2-((4-bromophenyl)(hydroxy)methyl)-9-isopropyl-9-aza-bicyclo[3.3.1]Jnonan-3-one (exo,syn-17i
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(E)-2-(4-fluorobenzylidene)-9-methyl-9-azabicyclo[3.3.1]nonan-3-one (7¢)
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37

(2E,4E)-2,4-bis(4-fluorobenzylidene)-8-methyl-8-azabicyclo[3.2.1]octan-3-one (8c)
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(2E,4E)-2,4-bis(4-fluorobenzylidene)-9-methyl-9-azabicyclo[3.3.1]Jnonan-3-one (9c¢)
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E-factor

(e} (e}
water N
N + PhCHO + +
75%
Me Me Me
(278 mg) (106 mg) product excess + unreacted
(184 mg) (174 mg)

FOR ONE RUN OF THE REACTION

Total amount of reactants: 278 mg + 106 mg = 384 mg

Amount of final product: 1 e 184 = 184 mg, assuming yield = 75% for one run
Amount of waste: (384 mg — 184 mg) = 200 mg

E-Factor = Amount of waste / Amount of product = 200 mg / 184 mg = 1.09

0 (0]
water N
N +PhCHO ——— + +
75%
Me Me Me
104 79 m product excess + unreacted
(04mg) (79 ma) (184 mg) (174 mg)
water N
N +PhCHO ——— + +
75%
Me Me Me
104 m 79 m product excess + unreacted
( 9 ( 9 (184 mg) (174 mg)

FOR THREE RUNS OF THE REACTION

Total amount of reactants: 278 mg + 106 mg + 2 ¢ 104 mg + 2 ¢ 79 mg = 750 mg
Amount of final product: 3 e 184 = 552 mg, assuming yield = 75% in each cycle
Amount of waste: (750 mg — 552 mg) = 198 mg

E-Factor = Amount of waste / Amount of product = 198 mg / 552 mg = 0.36

PhCHO

unreacted
(27 mg)

PhCHO

unreacted
(27 mg)

PhCHO

unreacted
(27 mg)
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o o)
water +
N + 4-NO,-CgH, CHO NO, N N
\ 93% \
Me Me Me
product excess + unreacted
(306 mg) (151 mg) (283 mg) (164 mg)

FOR ONE RUN OF THE REACTION

Total amount of reactants: 306 mg + 151 mg =457 mg

Amount of final product: 1 e 283 = 283 mg, assuming yield = 93% for one run
Amount of waste: (457 mg — 283 mg) = 174 mg

E-Factor = Amount of waste / Amount of product = 174 mg/ 283 mg = 0.61

(0] OH

water

/( P4 —O
/( z —O

+ 4-NO,-CgH, CHO NO +
93%
Me Me Me
product excess + unreacted
(142 mg) (140 mg) (283 mg) (164 mg)
(o} O OH o
H
water
N + 4-NO,-CH, CHO ———= NO; + [N +
\ 93% \
Me Me Me
product excess + unreacted
(142 mg) (140 mg) (283 mg) (164 mg)

FOR THREE RUNS OF THE REACTION

Total amount of reactants: 306 mg + 151 mg + 2 ¢ 142 mg + 2 « 140 mg = 1021 mg
Amount of final product: 3 e 283 = 849 mg, assuming yield = 93% in each cycle
Amount of waste: (1021 mg — 849 mg) = 172 mg

E-Factor = Amount of waste / Amount of product = 172 mg / 849 mg = 0.20

4-NO,-CgH, CHO

unreacted
(11 mg)

4-NO,-CgH, CHO

unreacted
(11 mg)

4-NO,-CgHy4 CHO

unreacted
(11 mg)
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