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1. General and Materials:

General: All reactions were carried out under an atmosphere of nitrogen using standard
Schlenk techniques, unless otherwise noted. 'H NMR and *C NMR spectra were recorded at
room temperature in CDCI; on 400 MHz instrument with tetramethylsilane (TMS) as internal
standard. Enantiomeric excess was determined by HPLC analysis, using chiral column described
below in detail. Optical rotations were measured by polarimeter. Flash column chromatography
was performed on silica gel (200-300 mesh). All reactions were monitored by TLC analysis.

Materials: Commercially available reagents were used throughout without further
purification other than those detailed below. The solvents for asymmetric transfer hydrogenation

reaction were purchased without further purification.
2. Synthesis of 4-Substituted-1,2,3,4-tetrahydroacridines:

1,2,3,4-Tetrahydroacridine and 4-substituted-1,2,3,4-tetrahydroacridine derivatives 1a, 1i, 1f

are known compounds and can be conveniently synthesized from the easily accessible starting

materials according to the known literature procedures. '

2.1. Synthesis of 4-substituted-1,2,3,4-tetrahydroacridines (1b-1h): !

m n-BuLi, Et,0 AN
+ RX _
N~ N

X=Br, | 1b-1h

General procedure for synthesis of 4-substituted-1,2,3,4-tetrahydroacridine derivatives:
To a stirred solution of 1,2,3,4-tetrahydroacridine (0.412 g, 2.3mmol ) in anhydrous Et,O (20 mL)
at 0 °C under nitrogen was added a solution of 2.5 M n-butyllithium in hexanes (1.0 mL, 2.5mmol,
1.08 equiv). The resultant yellow solution was stirred at 0 °C for 10 min and stirred at room
temperature for 2 h. After cooling down below 0 °C, R-X (2.8 mmol, 1.2 equiv) was added to the
solution and stirred for overnight. A solution of saturated ammonium chloride (5 mL) was added
to quench the reaction. This reaction mixture was then warmed to room temperature and was
extracted with Et,O (3x10 mL). The extracts were combined, dried over Na,SO,, and evaporated
under reduced pressure. The residue was purified by flash chromatography on silica gel
(petroleum ether/EtOAc = 15:1) to yield the products 1b-1h.

4-Ethyl-1,2,3,4-tetrahydroacridine (1b): 62% yield, yellow oil, Ry = 0.50 (petroleum

ether/EtOAc= 15:1); 'H NMR (400 MHz, CDCls) & 8.00 (d, J = 8.5 Hz, 1H), 7.79 (s, 1H), 7.69 (d,

X J=82Hz, 1H), 7.59 (dd, J = 11.2, 4.0 Hz, 1H), 7.43 (t, J = 7.5 Hz, 1H), 3.06 —

z 2.92 (m, 3H), 2.23 — 2.17 (m, 1H), 2.10 — 2.05 (m, 1H), 1.99 — (m, 1H), 1.87 —

1.77 (m, 2H), 1.71 — 1.65 (m, 1H), 1.05 (t, J = 7.5 Hz, 3H); °C NMR (100 MHz,

CDCl3) § 162.7, 146.9, 134.8, 130.9, 128.6, 128.2, 127.1, 126.8, 125.5, 43.1, 29.7, 28.1, 27.0, 20.1,
11.8; HRMS (ESI) m/z Calculated for C,sH;sN [M+H]"212.1439, found 212.1437.

N

1. (a)C.S. Cho, B. T. Kim, T.-J. Kim, S. C. Shim, Chem. Commun. 2001, 2576; (b) H. Vander Mierde, P. Van
Der Voort, D. De Vos, F. Verpoort, Eur. J. Org. Chem. 2008, 1625; (c) R. Martinez, D. J. Ramén, M. Yus, J.
Org. Chem. 2008, 73, 9778; (d) V. A. Stonik, V. I. Vysotskii, M. N. Tilichenko, Khim. Geterotsikl. Soedin.
1972, 8, 611.

2. D.-W. Wang, X.-B. Wang, D.-S. Wang, S.-M. Lu, C.-B. Yu, Y.-G. Zhou, Y.-X. Li, J. Org. Chem. 2009, 74,

2780.
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4-Propyl-1,2,3,4-tetrahydroacridine (1c): 42% yield, yellow oil, Ry = 0.48 (petroleum
ether/EtOAc= 15:1); 'H NMR (400 MHz, CDCls) & 8.01 (d, J = 8.5 Hz, 1H), 7.79 (s, 1H), 7.69 (d,

O J=8.1 Hz, 1H), 7.60 (t, J = 7.6 Hz, 1H), 7.43 (t, J = 7.4 Hz, 1H), 3.07 (dd, J =
N 10.0, 4.5 Hz, 1H), 2.96 (dd, J = 10.1, 6.0 Hz, 2H), 2.16 — 2.05 (m, 2H), 2.00 —
1.94 (m, 1H), 1.88 — 1.76 (m, 2H), 1.64 — 1.44 (m, 3H), 0.98 (t, J = 7.3 Hz, 3H);

3C NMR (100 MHz, CDCly) 8 162.8, 146.8, 134.7, 130.8, 128.6, 128.2, 127.1,
126.8, 125.5, 41.6, 37.7, 29.6, 27.6, 20.6, 20.0, 14.3; HRMS (ESI) m/z Calculated for C;gHyN
[M+H]"226.1596, found 226.1600.

4-Butyl-1,2,3,4-tetrahydroacridine (1d): 41% yield, pale solid, mp = 41-42 °C, R = 0.60
(petroleum ether/EtOAc = 15:1); '"H NMR (400 MHz, CDCl;) & 8.01 (d, J = 8.4 Hz, 1H), 7.78 (s,

N 1H), 7.69 (d, J = 7.6 Hz, 1H), 7.59 (ddd, J = 8.3, 6.8, 1.3 Hz, 1H), 7.46 — 7.38
N (m, 1H), 3.06 (dd, J = 10.0, 4.3 Hz, 1H), 2.96 (dd, J = 10.3, 6.1 Hz, 2H), 2.20
~2.03 (m, 2H), 2.03 — 1.91 (m, 1H), 1.89 — 1.72 (m, 2H), 1.65 (dd, J = 7.8, 2.4
Hz, 1H), 1.51 — 1.29 (m, 4H), 0.93 (t, J = 7.2 Hz, 3H); °C NMR (100 MHz,

CDCly) § 163.0, 146.9, 135.0, 131.0, 128.7, 128.4, 127.2, 126.9, 125.7, 41.9, 35.4, 29.9, 29.8, 27.6,
23.2,20.1, 14.4; HRMS (ESI) m/z Calculated for C,7H,,N [M+H]" 240.1752, found 240.1750.

4-Allyl-1,2,3,4-tetrahydroacridine (1e): 81% yield, yellow oil, Ry = 0.68 (petroleum
ether/EtOAc = 10:1); "H NMR (400 MHz, CDCl3) & 8.00 (d, J = 8.6 Hz, 1H), 7.78 (s, 1H), 7.68 (d,

N J=28.1 Hz, 1H), 7.59 (ddd, J = 8.4, 6.9, 1.3 Hz, 1H), 7.42 (t, J = 7.5 Hz, 1H),
N 6.02 — 5.78 (m, 1H), 5.07 (ddd, J = 13.6, 10.9, 0.6 Hz, 2H), 3.21 — 3.08 (m, 1H),
3.05 — 2.91 (m, 3H), 2.51 — 2.36 (m, 1H), 2.14 — 1.90 (m, 2H), 1.86 — 1.72 (m,

2H); °C NMR (100 MHz, CDCls) & 161.8, 147.2, 137.7, 135.0, 131.1, 128.8,
128.5, 127.3, 127.0, 125.8, 116.4, 41.4, 39.9, 29.9, 27.5, 20.3; HRMS (ESI) m/z Calculated for
Ci¢H sN [M+H]" 224.1439, found 224.1438.

4-Ethyl-7-methoxy-1,2,3,4-tetrahydroacridine (1g): 61% yield, pale solid, mp = 92-93 °C,
Rf =0.67 (petroleum ether/EtOAc = 10:1); "H NMR (400 MHz, CDCl;) 6 7.90 (d, J = 9.2 Hz, 1H),

7.68 (s, 1H), 7.27 — 7.24 (m, 1H), 6.96 (d, J = 2.8 Hz, 1H), 3.90 (s, 3H),
2.93 (t, J = 6.7 Hz, 3H), 2.20 — 2.14 (m, 1H), 2.09 — 2.03 (m, 1H), 1.97 —
1.92 (m, 1H), 1.87 — 1.73 (m, 2H), 1.69 — 1.64 (m, 1H), 1.03 (t, J = 7.4 Hz,

); PC NMR (100 MHz, CDCls) § 160.0, 157.1, 143.0, 133.7, 131.1, 130.0, 127.8, 120.9, 104.3,
55.4, 42.8, 29.7, 28.1, 27.1, 20.1, 11.8; HRMS (ESI) m/z Calculated for C;sH,)NO [M+H]"
242.1545, found 242.1543.

4-Ethyl-7-fluoro-1,2,3,4-tetrahydroacridine (1h): 53% yield, a yellow oil, R = 0.67
(petroleum ether/EtOAc = 10:1); 'H NMR (400 MHz, CDCl3) & 8.08 — 7.91 (m, 1H), 7.35 (t, J =

F X 8.7 Hz, 1H), 7.30 — 7.19 (m, 1H), 2.93 (s, 3H), 2.30 — 2.12 (m, 1H), 2.11 —
\O;IE 2.02 (m, 1H), 2.03 — 1.88 (m, 1H), 1.89 — 1.74 (m, 2H), 1.72 — 1.58 (m, 1H),
1.04 (t, J = 7.4 Hz, 3H); >C NMR (100 MHz, CDCl;) & 162.1, 160.1 (d, J =

244.0 Hz), 144.1, 134.2 (d, J = 5.3 Hz), 132.0, 131.2 (d, J = 9.1 Hz), 127.6 (d, J = 9.0 Hz), 118.5

(d, J=15.0 Hz), 109.7 (d, J = 21.0 Hz), 43.2, 29.8, 28.2, 27.2, 20.2, 12.0; '°’F NMR (376 MHz,
CDCl;) 6 -115.3; HRMS (ESI) m/z Calculated for C;sH;,NF [M+H]"230.1345, found 242.1340.
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2.2. Synthesis of 4-phenyl-1,2,3,4-tetrahydroacridine (1i):

0
@COH o RuCly(PPhs);, KO'Bu B
+
NH, 1,4-Dioxane, 80 °C N

1i

Ph

Typical procedure: a mixture of 2-aminobenzyl alcohol (0.616 mg, 5.0 mmol),
2-phenylcyclohexanone (1.307 mg, 7.5 mmol), RuCl,(PPhs); (0.024 mg, 0.025 mmol) and KO'Bu
(0.561 mg, 5.0 mmol) in 1,4-dioxane (10 ml) was placed in a dry 50 mL Schlenk tube. The system
was flushed with argon and allowed to react at 80 °C for 16 h. The reaction mixture was filtered
through a short silica gel column (ethyl acetate), washed with brine and dried over Na,SO,.
Removal of the solvent left a crude mixture, which was separated by flash chromatography on
silica gel (petroleum ether/EtOAc = 15:1) to yield the product 1i.

4-Phenyl-1,2,3,4-tetrahydroacridine (1i): Pale solid, 72% yield, mp = 133-134 °C, R; =
0.43 (petroleum ether/EtOAc = 15:1); 'H NMR (400 MHz, CDCl3) 6 8.00 — 7.83 (m, 2H), 7.70 (d,
N J=28.1 Hz, 1H), 7.54 (t, J = 7.4 Hz, 1H), 7.41 (t, J = 7.3 Hz, 1H), 7.17 (dt, J =

N7 13.2, 7.1 Hz, 3H), 6.96 (d, J = 7.1 Hz, 2H), 4.54 (d, J = 4.7 Hz, 1H), 3.16 — 2.85

Ph  (m, 2H), 2.38 — 2.07 (m, 2H), 1.98 — 1.63 (m, 2H); >C NMR (100 MHz, CDCl5)

5 160.3, 147.1, 146.3, 135.2, 131.5, 129.1, 128.8, 128.4, 128.1, 127.4, 126.8, 125.9, 125.8, 48.3,

32.6,29.3, 19.2; HRMS (ESI) m/z Calculated for C1oH;sN [M+H]" 260.1439, found 260.1440.

3. Synthesis of Dimethyl 2,6-dipropyl-1,4-dihydropyridine-3,5-dicarboxylate (4g)

80°C MeO | OMe

CH3CH,CH,COCH,CO,CH; + HCHO  + NH,OAc

In a dry Schlenk tube, 7.209 g (50.0 mmol, 2.0 eq.) of methyl 3-oxohexanoate, 2.538 g (25.0
mmol, 1.0 eq.) of formaldehyde solution (37-40%) and 2.891 g (37.5 mmol, 1.5 eq.) of ammonium
acetatein at 80 °C under a nitrogen atmosphere. The solution was stirred until complete
consumption of methyl 3-oxohexanoate (monitored by TLC). Allowed to stand at room
temperature and to facilitate crystallization of the compounds, the reaction mixture was scratched
with a glass rod. Yellow crystals of dimethyl 2,6-dipropyl-1,4-dihydropyridine-3,5-dicarboxylate
was formed. The product was recrystallized from ethanol. ©*

Dimethyl 2,6-dipropyl-1,4-dihydropyridine-3,5-dicarboxylate (4g): Yellow solid, 32%
yield, mp = 107-108 °C, Ry = 0.46 (petroleum ether/EtOAc = 10:1); '"H NMR (400 MHz, CDCl5)

o o §5.31 (s, 1H), 3.69 (s, 6H), 3.27 (s, 2H), 2.61 — 2.49 (m, 4H), 1.56 (dd, J =
15.3, 7.5 Hz, 4H), 0.97 (t, J = 7.3 Hz, 6H); °C NMR (100 MHz, CDCl;) &
168.1, 149.9, 98.8, 51.1, 34.3, 25.1, 21.8, 14.1; HRMS (ESI) m/z
Calculated for C;sH,4NO4 [M+H]" 283.1778, found 283.1741.

MeO | | OMe

Iz

[3] M. Anniyappan, D. Muralidharan, P. T. Perumal, Synth. Commun. 2002, 32, 659.
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4. Typical Procedure for Asymmetric Transfer Hydrogenation of 4-Substituted
-1,2,3,4-tetrahydroacridines 2:

(R)-3f (5 mol%)

A 1,4-Dioxane, 25 °C
_ (0] O
N
N
H
24¢eq
49

Typical procedure: In a dry Schlenk tube, 4-substituted-1,2,3,4-tetrahydroacridines 1
(0.20mmol), and phosphoric acid (R)-3f (5.8 mg, 0.01 mmol) and Hanztsch ester 49 (134.9 mg,
0.48 mmol) were dissolved in 1,4-dioxane (3 mL) at 25 °C under a nitrogen atmosphere. The
solution was stirred until complete consumption of 1 (monitored by TLC). After removal of the
solvent under reduced pressure, the residue was purified by flash chromatography (petroleum
ether/ethyl acetate, 30:1) to afford the desired products.

Typical procedure for preparation of racemates of 2: In a dry Schlenk tube, 4-substituted
-1,2,3 4-tetrahydroacridines 1 (0.20 mmol), and 1,1'-Binaphthyl-2,2'-diylhydrogenphosphate (3.5
mg, 0.01 mmol), and Hanztsch ester 4a (134.9 mg, 0.48 mmol) were dissolved in 1,4-dioxane (3
mL) at 25 °C under a nitrogen atmosphere. The solution was stirred until complete consumption of
1 (monitored by TLC). After removal of the solvent under reduced pressure, the residue was
purified by flash chromatography (petroleum ether/ethyl acetate, 30:1) to afford the desired
products.

(4S,4aS,9aR)-4-Methyl-1,2,3,4,4a,9,9a,10-octahydroacridine (2a): Pale solid, mp = 51-53
°C, 99% yield, Rs = 0.82 (petroleum ether/EtOAc =30:1), 82% ee, [a]*'p = -45.8 (C 0.90, CHCL);
'H NMR (400 MHz, CDCls) 6 6.96 (m, 2H), 6.56 (t, J = 7.3 Hz, 1H), 6.46 (d, J

(:(\O 7.9 Hz, 1H), 3.50 (brs, 1H), 3.03 (dd, J = 10.4, 4.5 Hz, 1H), 2.65 (dd, J = 16.0,
N

H '\:he 4.8 Hz, 1H), 2.43 (dd, J = 15.9, 11.8 Hz, 1H), 2.09 — 1.91 (m, 1H), 1.90 — 1.80

(m, 1H), 1.79 — 1.70 (m, 1H), 1.67 — 1.58 (m, 2H), 1.57 — 1.45 (m, 2H), 0.98 (d,

J =7.1 Hz, 4H); °C NMR (100 MHz, CDCl3) & 145.0, 129.0, 126.7, 120.9, 116.4, 113.3, 58.6,
34.9,32.6,32.4,31.4,30.1, 19.9, 11.9; HPLC (OJ-H, elute: Hexanes/i-PrOH = 95/5, detector: 254
nm, flow rate: 0.8 mL/min), 30 °C, t; = 11.7 min (maj), t, = 18.0 min; HRMS (ESI) m/z Calculated

for C4HyoN [M+H]202.1596, found 202.1591.

(4R,4aS,9aR)-4-methyl-1,2,3,4,4a,9,9a,10-octahydroacridine (2a’): Ry = 0.83 (petroleum
ether/EtOAc = 30:1); "H NMR (400 MHz, CDCls) 6 6.94 (dd, J = 14.8, 7.5 Hz, 2H), 6.56 (dd, J =
10.6, 4.0 Hz, 1H), 6.46 (d, J=7.9 Hz, 1H), 3.58 (s, 1H), 3.37 (t, J=2.6 Hz, 1H),

©\/N\Q 3.04 (dd, J =16.2, 5.7 Hz, 1H), 2.41 (d, J = 15.3 Hz, 1H), 1.86 (s, 1H), 1.77 —
H Ve 1.62 (m, 2H), 1.33 (dt, J = 8.0, 6.3 Hz, 5H), 1.01 (d, J = 7.1 Hz, 3H); °C NMR

(100 MHz, CDCls) 6 144.0, 129.8, 126.5, 119.7, 116.6, 113.6, 54.3, 36.0, 34.9, 34.0, 27.4, 26.0,
25.9, 18.5; HRMS (ESI) m/z Calculated for C14H,0N [M+H]" 202.1596, found 202.1599.

(4S,4aS,9aR)-4-Ethyl-1,2,3,4,4a,9,9a,10-octahydroacridine (2b): Pale solid, mp = 66-68
°C, 91% yield, Ry = 0.83 (petroleum ether/EtOAc = 30:1), 88% ee, [a]*’p = -49.2 (¢ 1.0, CHCL);
'H NMR (400 MHz, CDCl3) & 6.99 — 6.86 (m, 2H), 6.54 (td, J = 7.4, 0.9 Hz, 1H), 6.45 (d, J=7.9
Hz, 1H), 3.48 (brs, 1H), 3.06 (dd, J = 10.5, 4.2 Hz, 1H), 2.62 (dd, J = 16.0, 4.8 Hz, 1H), 2.40 (dd,
J=16.0, 11.7 Hz, 1H), 1.89 — 1.80 (m, 2H), 1.75 — 1.59 (m, 3H), 1.54 — 1.38 (m, 3H), 1.36 — 1.22
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(m, 1H), 1.05 — 0.95 (m, 1H), 0.92 (t, J = 7.4 Hz, 3H); °C NMR (100 MHz,
m CDCl;) 6 145.0, 129.0, 126.7, 120.8, 116.3, 113.3, 59.3, 40.6, 35.0, 32.6, 30.8,
H\ ét 27.2, 19.9, 17.3, 12.9; HPLC (OJ-H, elute: Hexanes/i-PrOH = 95/5, detector:
254 nm, flow rate: 0.8 mL/min), 30 °C, t; = 9.2 min (maj), t, = 16.1 min; HRMS
(ESI) m/z Calculated for C;sH,,N [M+H]"216.1752, found 216.1758.

(4S,4aS,9aR)-4-Propyl-1,2,3,4,4a,9,9a,10-octahydroacridine (2c): Pale solid, mp = 39-40

°C, 84% yield, R; = 0.80 (petroleum ether/EtOAc = 30:1), 84% ee, [a]*p = -39.9 (¢ 0.80, CHCL,);
'H NMR (400 MHz, CDCl3) & 7.00 — 6.85 (m, 2H), 6.55 (t, J = 7.1 Hz, 1H),

@\/N\O 6.46 (d, J = 7.9 Hz, 1H), 3.48 (brs, 1H), 3.05 (dd, J = 10.5, 4.4 Hz, 1H), 2.63
n-er (dd,J=16.0,4.8 Hz, 1H), 2.41 (dd, J =15.9, 11.7 Hz, 1H), 1.91 — 1.63 (m, 4H),

1.62 — 1.39 (m, 6H), 1.37 — 1.15 (m, 2H), 1.05 — 0.95 (m, 1H), 0.92 (t, J = 7.1 Hz, 3H); C NMR
(100 MHz, CDCls) 6 145.0, 129.0, 126.7, 120.8, 116.3, 113.2, 59.2, 38.4, 35.0, 32.6, 30.8, 27.9,
27.0, 21.6, 20.0, 14.5; HPLC (OJ-H, elute: Hexanes/i-PrOH = 95/5, detector: 254 nm, flow rate:

0.8 mL/min), 30 °C, t; = 7.2 min (maj), t, = 8.3 min; HRMS (ESI) m/z Calculated for C;sHoyN
[M+H]"230.1909, found 230.1918.

(4S,4aS,9aR)-4-Butyl-1,2,3,4,4a,9,9a,10-octahydroacridine (2d): Pale solid, mp = 44-45

°C, 71% yield, Ry = 0.81 (petroleum ether/EtOAc = 30:1), 85% ee, [a]*'p = -37.9 (¢ 0.87, CHCL,);
'H NMR (400 MHz, CDCl3) & 7.00 — 6.84 (m, 2H), 6.55 (td, J = 7.4, 0.9 Hz,

©\/,\:© 1H), 6.46 (d, J = 7.9 Hz, 1H), 3.48 (brs, 1H), 3.06 (dd, J = 10.5, 4.4 Hz, 1H),
A-Bu  2.63 (dd, J =16.0, 4.8 Hz, 1H), 2.41 (dd, J = 16.0, 11.7 Hz, 1H), 1.89 — 1.77

(m, 2H), 1.76 — 1.63 (m, 2H), 1.63 — 1.46 (m, 4H), 1.45 — 1.28 (m, 4H), 1.23 — 1.12 (m, 1H), 1.06
—0.94 (m, 1H), 0.91 (t, J = 7.1 Hz, 3H); °C NMR (100 MHz, CDCls) § 145.0, 129.0, 126.7, 120.8,
116.3, 113.2, 59.2, 38.6, 35.0, 32.6, 30.8, 30.7, 27.8, 24.3, 23.1, 20.0, 14.2; HPLC (OJ-H, elute:

Hexanes/i-PrOH = 98/2, detector: 254 nm, flow rate: 0.7 mL/min), 30 °C, t; = 9.7 min (maj), t, =
11.1 min; HRMS (ESI) m/z Calculated for C;7H,6N [M+H]" 244.2065, found 244.2068.

(4R,4aS,9aR)-4-Allyl-1,2,3,4,4a,9,9a,10-octahydroacridine (2e): Pale oil, 82% yield, Ry =
0.65 (petroleum ether/EtOAc = 30:1), 89% ee, [a]*p = -52.6 (¢ 0.67, CHCls); '"H NMR (400 MHz,

CDCls) 8 6.96 — 6.74 (m, 2H), 6.49 (td, J = 7.4, 0.9 Hz, 1H), 6.39 (d, J = 7.9 Hz,
@;\O 1H), 5.81 — 5.61 (m, 1H), 5.06 — 4.81 (m, 2H), 3.46 (s, 1H), 3.04 (dd, J = 10.5,
H i 44 Hz 1H), 2.57 (dd, J = 16.0, 4.8 Hz, 1H), 2.35 (dd, J = 15.9, 11.8 Hz, 2H),

m 2.08 — 1.88 (m, 1H), 1.86 — 1.70 (m, 3H), 1.70 — 1.54 (m, 1H), 1.50 — 1.30 (m,
3H), 1.01 — 0.87 (m, 1H); *C NMR (100 MHz, CDCl;) 5 144.8, 138.5, 129.0, 126.7, 120.8, 116.5,
115.5,113.4, 58.8, 38.2, 34.9, 32.5, 30.8, 29.7, 27.5, 19.8; HPLC (OJ-H, eclute: Hexanes/i-PrOH =
95/5, detector: 254 nm, flow rate: 0.8 mL/min), 30 °C, t; = 11.2 min (maj), t, = 13.0 min; HRMS
(ESI) m/z Calculated for C;¢H,,N [M+H]" 228.1752, found 228.1741.

(4R,4aS,9aR)-4-Benzyl-1,2,3,4,4a,9,9a,10-octahydroacridine (2f): Pale solid, mp = 72-74

°C, 82% yield, Ry = 0.82 (petroleum ether/EtOAc = 30:1), 67% ee, [0]*’p = -103.9 (c 1.03, CHCl3);

'H NMR (400 MHz, CDCl3) § 7.35 — 7.26 (m, 2H), 7.23 — 7.15 (m, 3H), 6.95

@:\‘\O (dd, J=15.1, 7.4 Hz, 2H), 6.59 (dd, J = 10.5, 4.1 Hz, 1H), 6.45 (d, J = 7.9 Hz,

H  5n 1H), 3.57 (s, 1H), 3.19 (dd, J = 10.5, 4.5 Hz, 1H), 3.03 (dd, J = 14.0, 3.6 Hz,

1H), 2.69 (dd, J=16.0, 4.7 Hz, 1H), 2.51 (ddd, J = 27.6, 14.9, 11.2 Hz, 2H), 2.18 — 2.04 (m, 1H),

2.00 — 1.78 (m, 2H), 1.74 — 1.59 (m, 2H), 1.61 — 1.47 (m, 1H), 1.46 — 1.32 (m, 1H), 1.99-0.99 (m,

1H); *C NMR (100 MHz, CDCl3) & 144.8, 142.4, 129.1, 129.0, 128.3, 126.8, 125.7, 120.8, 116.6,

113.5, 59.0, 40.8, 34.9, 32.6, 31.7, 30.9, 27.5, 20.0; HPLC (AD-H, elute: Hexanes/i-PrOH = 98/2,
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detector: 254 nm, flow rate: 0.8 mL/min), 30 °C, t; = 10.1 min (maj), t, = 13.0 min; HRMS (ESI)
m/z Calculated for CooHy4N [M+H]"278.1909, found 278.1906.

(4S,4aS,9aR)-4-Ethyl-7-methoxy-1,2,3,4,4a,9,9a,10-octahydroacridine (2g): Pale solid,

mp = 71-72 °C, 60% yield, Rs = 0.67 (petroleum ether/EtOAc = 30:1), 87% ee, [a]*’p = -45.5 (c
_0 1.03, CHCly); "H NMR (400 MHz, CDCl5) & 6.60 (d, J = 8.6 Hz, 1H), 6.55
@;\O (s, 1H), 6.44 (d, J = 8.5 Hz, 1H), 3.73 (s, 3H), 3.29 (s, 1H), 3.03 (d, J=10.6

H £, Hz 1H), 2.69 — 2.59 (m, 1H), 2.51 — 2.36 (m, 1H), 1.86 (d, J = 12.7 Hz,

2H), 1.68 (dd, J = 13.0, 7.4 Hz, 3H), 1.59 — 1.21 (m, 4H), 0.97 (dt, J = 14.2, 8.8 Hz, 4H); *C
NMR (100 MHz, CDCl5) 6 151.5, 139.4, 122.2, 114.8, 114.5, 113.05, 59.6, 56.1, 40.7, 35.4, 32.9,
31.1, 27.4, 20.0, 17.5, 13.0; HPLC (OJ-H, elute: Hexanes/i-PrOH = 95/5, detector: 254 nm, flow

rate: 0.8 mL/min), 30 °C, t; = 11.7 min (maj), t, = 15.8 min; HRMS (ESI) m/z Calculated for
C16H24NO [M+H]" 246.1858, found 246.1861.

(4S,4aS,9aR)-4-Ethyl-7-fluoro-1,2,3,4,4a,9,9a,10-octahydroacridine (2h): Pale oil, 97%
yield, R; = 0.69 (petroleum ether/EtOAc = 30:1), 88% ee, [a]*p = -53.5 (¢ 0.80, CHCl3); '"H NMR
F (400 MHz, CDCl;) & 6.64 (ddd, J=9.1, 7.5, 4.3 Hz, 2H), 6.37 (dd, J = 8.5, 4.8

@::O Hz, 1H), 3.41 (brs, 1H), 3.02 (dd, J = 10.6, 4.2 Hz, 1H), 2.60 (dd, J=16.3, 5.0

H £ Hz 1H), 238 (dd, J = 16.0, 11.8 Hz, 1H), 1.84 (dd, J = 12.9, 2.6 Hz, 2H),

1.71 = 1.59 (m, 3H), 1.54 — 1.38 (m, 2H), 1.37 — 1.23 (m, 2H), 1.03 — 0.87 (m, 4H); °C NMR
(100 MHz, CDCl3) & 155.1 (d, J = 233 Hz), 141.2, 122.0 (d, J = 6.6 Hz), 115.1 (d, J = 21 Hz),
113.79 (d, J= 7.6 Hz), 113.1 (d, J = 22 Hz), 59.3, 40.5, 35.0, 32.5, 30.6, 27.1, 19.8, 17.3, 12.8; "°F
NMR (376 MHz, CDCl3) 6 -129.2; HPLC (OJ-H, elute: Hexanes/i-PrOH = 95/5, detector: 254 nm,

flow rate: 0.8 mL/min), 30 °C, t; = 6.9 min (maj), t, = 7.7 min; HRMS (ESI) m/z Calculated for
C;sHy NF [M+H] 234.1658, found 234.1668.

(4R,4aR,9aR)-4-Phenyl-1,2,3,4,4a,9,9a,10-octahydroacridine (2i): Pale oil, 40% yield, Ry =

0.60 (petroleum ether/EtOAc = 30:1), 46% ee, [a]*p = +32.4 (¢ 0.16, CHCl;); 'H NMR (400 MHz,
=N CDCly) 6 7.44 (d, J = 7.4 Hz, 2H), 7.31 — 7.23 (m, 2H), 7.20 (dt, J = 9.4, 4.3 Hz,
©:\lj\‘> 1H), 6.92 (dd, J = 16.9, 8.0 Hz, 2H), 6.57 (td, J = 7.4, 1.0 Hz, 1H), 6.34 (d, J =
H  Ph 8.0 Hz, 1H), 3.48 (brs, 1H), 3.43 — 3.15 (m, 2H), 2.75 (dd, J = 15.9, 4.6 Hz, 1H),

2.48 (dd, J = 15.9, 11.5 Hz, 1H), 2.34 — 2.20 (m, 1H), 2.08 — 1.98 (m, 2H), 1.98 — 1.85 (m, 1H),
1.63 — 1.49 (m, 3H), 1.17 — 1.04 (m, 1H); °C NMR (100 MHz, CDCl;) & 144.5, 142.3, 130.1,
129.1, 128.2, 126.7, 126.1, 121.1, 116.6, 113.9, 58.6, 43.5, 35.8, 32.8, 32.2, 31.4, 20.7;HPLC
(OJ-H, elute: Hexanes/i-PrOH = 90/10, detector: 254 nm, flow rate: 1.0 mL/min), 30 °C, t; = 9.4

min (maj), t, = 13.2 min; HRMS (ESI) m/z Calculated for CioHN [M+H]+ 264.1752, found
264.1745.

(4R,4aS,9aS)-4-phenyl-1,2,3,4,4a,9,9a,10-octahydroacridine (2i’): Pale oil, 9% yield, R =
0.59 (petroleum ether/EtOAc = 30:1); "H NMR (400 MHz, CDCls) & 7.32 (t, J = 7.3 Hz, 2H), 7.23
(d,J=17.3Hz, 1H), 7.16 (d, J=7.2 Hz, 2H), 6.98 (d, J =7.3 Hz, 1H), 6.92 (t, J =
©\/Nj\> 7.5 Hz, 1H), 6.60 (t, J=7.3 Hz, 1H), 6.25 (d, J = 7.9 Hz, 1H), 3.72 (s, 1H), 3.32
H pn  (dd, J=10.7, 4.1 Hz, 1H), 3.09 (dd, J = 15.1, 12.1 Hz, 1H), 2.77 (dd, J = 15.3,

7.2 Hz, 1H), 2.63 — 2.46 (m, 2H), 1.90 — 1.84 (m, 2H), 1.65 (qd, J = 12.1, 6.3 Hz, 3H), 1.27 (s,
1H); *C NMR (100 MHz, CDCl3) & 144.1, 143.1, 129.6, 128.7, 128.1, 126.9, 126.7, 120.4, 116.8,

114.1, 57.5, 46.6, 33.3, 31.8, 30.6, 27.7, 20.8; HRMS (ESI) m/z Calculated for C;oH,,N [M+H]"
264.1752, found 264.1776.
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(4-Bromophenyl)((4S,4aS,9aR)-4-ethyl-2,3,4,4a,9,9a-hexahydroacridin-10(1H)-yl)metha
none (5b) Pale solid, mp = 154-156 °C, 94% yield, Rs = 0.21 (petroleum ether/EtOAc = 30:1),
©f\© 98% ee, [a]”’p = +355.4 (¢ 1.77, CHCL;); '"H NMR (400 MHz, CDCls) & 7.28 (d,

N J=7.9 Hz, 2H), 7.11 (d, J = 6.8 Hz, 1H), 6.96 (dd, J = 34.5, 7.3 Hz, 3H), 6.83

Bt (d,J=7.4Hz 1H), 6.47 (d,J = 7.6 Hz, 1H), 4.05 (d, J = 11.4 Hz, 1H), 2.82 (s,

1H), 2.57 — 2.33 (m, 2H), 1.91 (s, 1H), 1.80 (d, J = 13.4 Hz, 1H), 1.59 (s, 2H),

ar  1.49—1.33 (m, 2H), 1.17 (s, 2H), 0.89 (t, J = 7.4 Hz, 3H); °C NMR (100 MHz,

CDCl3) & 169.9, 139.2, 136.3, 136.2, 131.1, 130.1, 126.9, 126.3, 125.3, 123.7, 67.6, 40.1, 39.1,

35.2,33.5,27.2,21.2,18.9, 12.9; HPLC (AD-H, elute: Hexanes/i-PrOH = 95/5, detector: 254 nm,

flow rate: 1.0 mL/min), 30 °C, t; = 12.0 min (maj), t, = 20.1 min; HRMS (ESI) m/z Calculated for
CyHysNOBrNa [MJrNa]+ 420.0939, found 420.0940.

5. The Determination of the Absolute Configuration of 2b

A mixture of 4-bromobenzoyl chloride (88 mg, 0.40 mmol), Et;N (56 xL, 0.40 mmol) and
4-Ethyl-1,2,3,4,4a,9,9a,10-octahydroacridine 2b (82 mg, 0.38 mmol) dissolved in 5 mL CH,Cl,
was stirred for 2 h. After concentrating in vacuo, the resulting precipitate was directly purified by
column chromatography on silica gel using hexane/EtOAc (30:1) to give the corresponding
N-4-bromobenzoyl derivative 5b. The product was recrystallized from DCM/hexane, and ee up
to >98%.

CCDC 994490 contains the structure and supplementary crystallographic data for the crystal
structure of (4-bromophenyl) ((4S,4aS,9aR)-4-ethyl-2,3,4,4a,9,9a-hexahydroacridin-10(1H)-yl)
methanone 5b. These data can be obtained free of charge via www.ccdc.com.ac.uk/data

request/cif from the Cambridge Crystallographic Data Centre.
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6.1 Copy of NMR for 4-Substituted-1,2,3,4-tetrahydroacridines
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6.2 Copy of NMR for 4g
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6.3 Copy of NMR for 1,2,3,4-tetrahydroquinolines
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Data File C:%CHEM3Z\14\DATA\ZHOU-13\FZNO03361.0
Sample Name: MC-5-274+-

Acyg. Operator

: YZ

Acg. Instrument : Instrument 1 Location : Vial 1
Injection Date §/21/2013 2:14:53 PN
Acg. Method C:%CHEM32% 14METHOD 3DEF LC.M
Last changed §/21/2013 1:53:40 PN by Y2
imodified after loading)
Analysis Method : C:3CHEM3Z\1NMETHOD 3%DEF LC.M
Last changed 11/13/2013 4:45:07 PM by B
(mwodified after loading)
Sample Info 07-H, H/i-PrOH = 85/5, 0.8 uwl/min, 300C, 254nm
VAT A, Wavelan gihe 254 nim (ZH - T3 2RO 06T 07
mAu
a0 o
40
®
£
30 - 2
0+
104
[ L
o 2:5 5I T.I5 1'0 125 1'5 175 min|
Area Percent Report
Gorted Bv Gimmal
Multiplier: H 1.0000
Dilution: H 1.0000
Use Multiplier & Dilution Factor with ISTDs
Signal 1: VDL A, Wavelength=254 nm H
Peak RetTime Type Width Area Height Area Me
#  [min] fwinl mAUT *s  [wad ] % (+/_)_2a
il B [t e 1 1 1
1 11.658 EB 0.2168 713.17542 &0.61831 50.1338
2 17.986 BB 0.3918 709.36363 27.85067 49,8662
Totals : 1422, 54407 75.46898

### End of Report %%

Instrument 1 11/13/2013 4:45:11 PH B

Page 1 of 1

S51

Data File C:\CHEM3Z\1\DATANZHOU-134YZNOO03365.D
Sample Name: MC-6-104

Acg. Operator

Acg. Instrument :

Injection Date
Acg. Method
Last changed

Analvsis Method :

Last changed

Sawple Info

HE

Instrument 1

872172013 4:10:53 PM
C:4CHEM3Z\ 1NMETHOD 5\DEF LC.M
872172013 4:07:54 PM bv Y2
(modified after loading)
C:4CHEM3Z\ 1NMETHOD 3\DEF LC.M
11/13/2013 4:45:07 PM by B
(modified after loading)

Location : ¥ial 1

0J-H, H/i-PrOH = 95/5, 0.8 nl/min, 30, 254nm

AT 7, Wiawelen gth=254 nim (20 T3 2RO 5305 107
mAud
250 o
200
150
100 o
a0+
a
=]
=
o
o 2% 5 75 1o 125 15 175 i
Ares Percent Report
HJorted By Hignal
Multiplier: H 1.0000
Dilution: : 1.0000

Use Multiplier & Dilution Factor with ISTDs

Sigmal 1: VD1 A, Wawvelength=254 nm

Peak RetTime Type

# [min]

1 11.650 EE
Z 15.002 BB

Totals :

Width Area Height
[min] mdU  *s5 [mdu 1
1
0.2188 3905.93799  273.893850
0.4503 399.34877 13.54464
4305.28476  267.44314

Area N\‘
- H =
90. 7243 Me
9.2757 (-)-2a

*%% End of Report %%

Instrument 1 11/13/2013 4:46:30 PH B

Page 1 of 1




Data File G:\YZOD4373.D
Sample Name: MC-6-10C+-

Acyg. Operator ¢ ZHOO

Acg. Instrument : Instrument 1

Injection Date §/27/2013 10:41:52 AM

Acg. Method C:ZHPCHEMY INMETHOD 34DEF LC.M

Last changed §/27/2013 9:51:22 AM bw ZHOU
imodified after loading)
C:3CHEM3Zy INMETHOD 34DEF LC.M
11/19/2013 2:42:02 M by B
(mwodified after loading)
0J-H, H/i-Pr0OH = 95/5, 0.5 ul/min, 30 of, 254 mm

Location : Vial 1

Analysis Method :
Last changed

Sample Info

VAT A, Wivelen gihe 254 nm (G200 4873 07
mAu o
20 i
17.5
154
12.5
104
=
75 2
=
54
254
od Ji,
o 2'5 5I T.I5 1'0 125 15 17'.5
Area Percent Report
Gorted Bv H Gimmal
Multiplier: H 1.0000
Dilution: H 1.0000
Use Multiplier & Dilution Factor with ISTDs
Signal 1: VDL A, Wavelength=254 nm
Peak RetTime Type Width Area Height Area H
#  [min] lwinl wmdU <+ Twdl 1 5 Et
il Bt [ e 1 1 1 1
1 9.123 EB 0.1771 241.63203 21.13414 50.1311 (+/')'2b

Z 16.096 BB 0.5276 240, 36356 6.63346 49,3689

Totals : 452. 00060 Z7.76760

### End of Report %%

Instrument 1 11/189/2013 2:43:08 PH B

Page 1 of 1

S52

Data File G:,Y¥Z0045374.1
Sample Name: MC-6-114

Acg. Operator ¢ ZHOU

Acg. Instrument : Instrument 1

Injection Date §/27/2013 11:02:30 AM

Acqg. Method C:\HPCHEM, 14 METHOD 3\DEF LC.M
Last chanced 8/27/2013 9:51:22 AM bv ZHOU
(modified after loading)
C:4CHEM3Z\ 1N METHOD 3\DEF LC.M
11/19/2013 2:42:02 PM by B
(modified after loading)
0J-H, H/i-Pe0OH = 9545, 0.5 ol/min, 30 of, 254 rm

Location : ¥ial 1

Analvsis Method :
Last changed

Sawple Info

VDT A, Wavelength=254 nm (A TZD04874.07

s
@
0 M. o
o 2% 5 75 1o 125 15 175 i
Ares Percent Report
HJorted By : Hignal
Multiplier: H 1.0000
Dilution: : 1.0000
Use Multiplier & Dilution Factor with ISTDs
NV
Sigmal 1: VD1 A, Wawvelength=254 nm N M
H =

Peak RetTime Type Width Area Height Area Et

# [min] [min] mdU  *s5 [mdu 1 %
il et l———=l-----—= 1 1 1 1 ( ) 2b

1 9.151 BE 0.1781 2B9.67542 25.13462 94,2609

2 16.146 EE 0.4565 17.63706 5.50867e-1 5.7391
Totals : 307.31247 25.68549

*%% End of Report %%
Instrument 1 11/189/2013 2:42:08 FH B Page 1 of




Data File C:WZCHEM3ZY1'\DATALZHOU-114\¥ZNO01323.D
Fauple Name: MC-6-12C+-

Acyg. Operator
Acg., Instrument :
Injection Date
Acg. Method

Last changed

Instrument 1

la727/2011 10:25:11 Al

C: Y CHEM32Y 1\HETHOD 5% 51, 1
1&/27/2011 10:21:06 AN
(modified after loading)

C: % CHEM3Z2Y L\METHOD 3% ABC LC.H
972072012 5:02:06 PM by ZIC
(wodified after loading)

Analvsis Method :
Last changed

SJample Info

Location :

Vial 1

0J-H, H/i-ProH = 95/5, 0.8 ul/uwin, 30 of, 254 nm

DT A, Wavelen gth=2 54 nm (ZHOD-T T%WZHO0T )]
mAud g
=
40 2
@
304
20
104
o
0 i z : 4 g g T g i
Area Percent Report
Horted By H$iomal
Multiplier: H 1.0000
Dilution: H 1.0000
Use Maltiplier & Dilution Factor with ISTDs
Sigmal 1: VWD1 &, Wavelength=254 mm
Peak RetTime Type Width Area Height Area N
# [min] [mwin] nd0 *s [ waly 1 % H
il e |l Rttt 1 1 1 |
1 7.345 BE 0.1636 497.28882 46. 15646 501161 n Pr
Z  8.590 BB 0.2017 494.98401  37,58570 49.8839 (+/-)-2c
Totals : 992.27283 83.74216

*%% End of Report *+%+%

Instrument 1 8/20/2012 5:02:09 PN ZC

Page 1 of 1
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Data File C:%CHEM3Z2%1%DATANZHOU-114YZNOO1330.D
Sanple Name: MC-6-12A

Acg. Operator H
Acg. Instrument
Injection Date
Acg. Method
Last changed

Instrument 1

12/27/2011 4:22:17 PH

C:% CHEM3ZY 1N\ METHOD 3% 3W. 0
12/27/2011 4:17:03 PH
imodified after loading)
:YCHEM3EY 1\METHOD SVAEC LC.H
9/20/2012 4:59:37 PM by EC
(modified after loading)

Analysis Method :
Last changed

Sauple Info

Location :

Fial 1

07-H, H/i-PrOH = 95/5, 0.8 ul/min, 30 of, 254 nu

RANDT A, Tiavelength=754 nm (ZHO0-TTIVZRO0 1330 0}
mal &
1004
80
80
40
204
=
=2
=
. JAN
0 i z 3 4 s g g i
Ares Percent Report
dorted By Higmal
Multiplier: H 1.0000
Iilution: : 1.0000
TUse Multiplier & Dilution Factor with ISTDs
Sigmal 1: WDl &, Wavelength=254 nm
Peak RetTime Type Width Area Height Area
#  Tminl fwinl m&U *s w0 ] 5 N\
il Bt === l=mmm= 1 1 | | N z
1 7.168 VB 0.1636 1191.63025 111.81642 92.1396 H =
2 §.303 EE 0.1970 101.85765 7.88729 7.8604 n-Pr
Totals 1293.28790  119.70371 ()-2c

*%% End of Report *#+

Instrument 1 9/20/2012 4:59:41 PM ZC

Page 1 of 1




Data File C:%CHEM3Z2V14DATA\ZHOU-11V¥ZNO01324.1
Sample Name: MC-6-12D4-
Acyg. Operator
Acg. Instrument :
Injection Date
Acg. Method
Last changed

Instrument 1 Location : Vial 1
12/27/2011 10:55:34 AN

C:%yCHEM3ZY 1YMETHOD 5% 51, 1

12/27/2011 10:49:42 AN

imodified after loading)

C:%yCHEM3ZY 1YMETHOD 5% 51, 1

12/1/2011 7:50:33 PM

07-H, H/i-PrOH = 8&8/2, 0.7 nl/nin, 30 of, 254 mm

Analysis Method :
Last changed
Sample Info

WAWDT A, Wizvelength=254 nm (ZHOU-1 13200 1324 .0
mAl 2
=
159 E
104
154
104
54
[ U L
T T T T T T
o 2 4 L] 10 12 min|
Area Percent Report
Sorted By H Simal
Multiplier: H 1.0000
Dilution: H 1.0000
Use Multiplier & Dilution Factor with ISTDs
Signal 1: VD1l A, Wavelength=254 rm
Peak RetTime Tvpe Width Area Height Area
# [win] [win] wdU *s gL 1 % N
el R | === l-mm-- | | |
1 9.955 EB 0.2476 432.0842¢ 26.62695 50.21893 H
2 11.242 BB 0.2690 428.30002 2Z.65200 49,7801 n-BU
Totals : B60.368428  49.27895 (+/')'2d

*** End of Report ***%

Instrument 1 12/27/2011 11:05:49 AN

Page 1 of 1
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Data File C:\CHEM3ZV1\DATANZHOU-114YZNOO01331.D
Sample Name: MC-6-12B

Acg. Operator
Acg. Instrument :
Injection Date
Acg. Method

Last changed

Instrument 1

1242772011 4:35:50 PM

C: 4 CHEM3ZY 1\ METHOD 3% 3. M
12/27/2011 4:32:33 P
(modified after loading)
C:4CHEM32\ 14 METHOD 3% AEC LC.M
9/20/2012 5:00:51 PM by ZC
(modified after loading)
0J-H, H/i-Pe0OH = 98/2, 0.7 ol/min, 30 of, 254 rm

Analvsis Method :
Last changed

Sawple Info

Location : ¥ial 1

VDT A, Wizwelengih=754 nm (ZHOU-T TWWZR00 1337 0
mAud k4
a0 o
40
30+
0o
104 8
2
o
o : 4 5 8 10 12_min]
Ares Percent Report
HJorted By : Hignal
Multiplier: H 1.0000
Dilution: H 1.0000 .
Use Multiplier & Dilution Factor with ISTDs N\\
Sifmal 1: VWDl A, Wavelength=254 nm n-Bu
Peak RetTime Type Width Area Height Area ( )
1 5

# [min] [min] mdU  *s5 [T
R R e | |
1 9.725 BE 0.2534 922.24341
Z 11.086 EE 0.2851 72.16734

| |
55.54384 92.7427
3.88573 7.2573

Totals @ 994. 41075 59.42957

*%% End of Report %%

Instrument 1 9/20/2012 5:00:54 FM ZC

Page 1 of 1



Darta File C:\HPCHEMY1\DATANZHOU-12\¥Z0O0Z285.D
0J-H, HAi-PrOH =95/5, 0.8 nl/min, 30 oC, 254 nm

Sauple Name: MC-6-86E(+_)

Injection Date

571672012 10:32:06 AM

Data File C:\HPCHEMY 1Y

DATA,ZHOU-124¥YZ002287.D

0J-H, H/i-PrOH =95/5, 0.8 ul/min, 30 of, 254 nm

Injection Date

571672012 2:42:26 P

Sample Name: MC-6-564

Gample Name NC-6-86B i+ ] Location : Vial 1 Hample Name ¢ MC-6-86A Location : Vial 1
Aco. Overator H4 Aco. Overator 2 ZX
Ape. Method + Cr\HPCHEMY 1\METHODSY SW. M Aco. Method ¢ C:\HPCHEMY 1\METHODSY SW. M
Last changed t 571642012 10:12:47 AM by ZX Last changed : 571672012 2:34:06 PM by ZX
(modified after loading) (modified after loading)
Analwsis Method : C:\HPCHEM\1VMETHOD3\SW.H Analvsis Method : C:\HPCHEM\1WMETHODSWEW.M
Last chanced : 972072012 3:58:10 PM hy ZX Last chancged : 972072012 3:59:01 PM by ZX
(modified after loading) (modified after loading)
SAIDT A, Wavelength=254 nm (ZHOU- 12\ ZD02285.0 DT A, Wavelength=254 nm (ZHOU- 1217 ZD0Z237.00
mal ] 3 mall b3
% E
b
al
70 4 200
60 175
50 150
125
a0 4
100
20
754
i
0
104 25 1
0 M o
T T T T T T T T T T T T T T
i z 4 8 3 10 12 14 mi i 2 4 i 8 i 12 14 mi
Area Percent Report Area Percent Report
Gorted Bv H HGilomal Horted Bw H SGimmal
Multiplier H 1.0000 Multiplier H 1.0000
Dilution H 1.0000 Dilution H 1.0000
Sigmal 1: VWDl 4, Wawvelength=254 mm Sigmal 1: VWDl &4, Wawelength=254 nm
Peak RetTime Type TWidth Area Height Area Peak RetTime Type Width Area Height Area
fwinl lwinl mdl0 ¥z TwdlT 1 % # minl minl nAUT ¥s Twhll 1 % .
-1 - 1 1 1 | ---- 1----1 1 1 | 1 \
1 11.133 BV 0.2271 1165.26477 79.12371 50.1144 N 1 11.155 BB 0.2264 3325.18237 226.72318 94.5259 N z
2 12.924 VB 0.2577 1159.944538 69.59375 40.5356 H 2 12.971 EP 0.2560 192.56522 11.53094 5.4741 H A”yl
Totals : 2325.20935 149.01746 A”yl Totals : 3517.74759 Z38.2541Z (_)_2e
(+1)-2e

Results obtained with enhanced integrator!

*** End of Report ***

Instrument 1 9/20/2012 3:58:15 PM Ik

Results obtained

with enhanced integrator!

Page 1 of 1
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Instrument 1 9/20/2012 3:59:15 PM ZX

*%%* End of Report **%
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Data File C:%CHEM3Z2V14DATA\ZHOU-114¥ZHNO01309.0
Sample Name: MC-6-10D(+-)

Acyg. Operator
Acg. Instrument :
Injection Date
Acg. Method

Last changed

Analysis Method :
Last changed
Sample Info

Instrument 1 Location : Vial 1
1272372011 4:09:43 PH

C:%yCHEM3ZY 1Y METHOD 5% 51, 1

12/23/2011 4:06:43 PH

imodified after loading)

C:%yCHEM3ZY 1YMETHOD 5% 51, 1

12/1/2011 7:50:33 PM

: AD-H, H/i-Pr0OH = 98/2, 0.8 wl/min, 30 of, 254 mm

WAWDT A, Wizvelength=254 nm (ZHOU-1 13 ZN00 1308 .0
mal 3
2
=
&0 o =
LI
an -
0o
o AN
T T T T
o 2 4 i g j[1] 12 14 min|
Area Percent Report
Sorted By Simal
Multiplier: H 1.0000
Dilution: H 1.0000
Use Multiplier & Dilution Factor with ISTDs
Signal 1: VD1l A, Wavelength=254 rm
Peak RetTime Tvpe Width Area Height Area N
# [min] [win] walT 3 [mwalr 1 % H
R RO [l B | | | Bn
1 10.154 VB 0.1833 1199.73535 100.25727 49.9554 +/ Zf
2 13.139 VB 0.2339 1199.95398 79.03433  50.0046 ( _)-
Totals : 2399.68933 179.29160

Instrument 1 12/23/2011 4:25:18 PM

*** End of Report ***%

Page 1 of 1
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Data File C:\CHEM3ZV1\DATANZHOU-114YZNOO01314.D

Sample Name: MC-6-11E

Acg. Operator

Acg. Instrument :

Injection Date
Acg. Method
Last changed

Analvsis Method :

Last changed
Jawple Info

Instrument 1 Location : ¥ial 1
lz/24/2011 10:51:01 AM

C: 4 CHEM3ZY 1N\ METHOD 3% 5. M

l2/24/2011 10:30;53 AM

(modified after loading)

C: 4 CHEM3ZY 1N\ METHOD 3% 5. M

12/1/2011 7:50:33 PM

: AD-H, H/i-Pr0H = 93/2, 0.5 nl/min, 30 of, 254 mnm

VAIDT A, Wiawelength=254 nm (ZHOU-1 1WWZNO0 1314.0)

;‘; 13008

T
|

Area Percent Report

Sorted By
Multiplier:
Dilution:

Fimmal
H 1.0000
1.0000

Use Maltiplier & Dilution Factor with ISTDs

Figmnal 1: VWDl A, Wavelength=254 nm

Peak RetTime Twvpe

# [win]

1 10.108 BE
2 13.005 BB

Totals :

"
Width Area Heioht Ared N v
[win] uwAU *=  [uwdU ] 5 H =
| | | Bn
0.1B16 1041.04370  88.07798 83.2577
0.2291 209.34323 14.05595 16,7423 (_)_2f
1250.38693 102.13393

Instrument 1 12/24/2011 11:09:28 AM

*#% End of Report *%*%

Page 1 of 1



Darta File C:\HPCHEMY1\DATALZHOU-12\¥ZO0Z716.D Sample Name: MC-7-26C Data File C:\HPCHEMY1%DATAYZHOU-124VZO0Z717.D Sample MName: MC-7-26E

0J-H, Hf1i-Pr0H = 95/5, 0.6 wl/min, 30 of, 254 nm 0J-H, H/i-Pr0H = 95/5, 0.3 nh/min, 30 oC, 254 nm
Injection Date : 771672012 1:49:32 PH Injection Date : 771672012 2:09:19 PH
Gample Name ¢ MC-7-28C Location : Vial 1 Hample Name ¢ MC-7-26B Location : Vial 1
Aco. Overator H4 Aco. Overator 2 ZX
Ape. Method + Cr\HPCHEMY 1\METHODSY SW. M Aco. Method ¢ C:\HPCHEMY 1\METHODSY SW. M
Last changed t 771642012 1:35:02 PM by ZX Last changed : 771672012 2:06:38 PM bv ZX
(modified after loading) (modified after loading)
Analwsis Method : C:\HPCHEM\1VMETHOD3\SW.H Analvsis Method : C:\HPCHEM\1WMETHODSWEW.M
Last chanced : 972072012 4:02:40 PM hy ZX Last chancged : 972072012 4:02:33 PM by ZX
(modified after loading) (modified after loading)
SAWDT A, Wavelength=254 nm (ZHOU- 12\Y 20027 16.0 DT A, Wavelength=254 nm (ZHOU- 17V Z00Z7 17,00
mal = mal ] 2
120
300 -
2
100 e
- 50 -
a0 4
200 -
0 150
40 100 o
20 50 H
@
0] 3 NN L PN
T T T T T T T T T T T T T T T T
i Z 4 8 ] 10 12 14 16 mi i z 4 6 ] 10 12 14 18 mi
Area Percent Report Area Percent Report
Gorted Bv H HGilomal Horted Bw H SGimmal
Multiplier H 1.0000 Multiplier H 1.0000
Dilution H 1.0000 Dilution H 1.0000
-0 _0
Sigmal 1: VWDl 4, Wawvelength=254 mm Sigmal 1: VWDl &4, Wawelength=254 nm
Peak RetTime Tvpe Width Area Height Area Peak RetTime Tvpe Width Area Height Area W
# Tminl fminl wdU  *s Tk 1 % N # Tminl lminl whU  *s Twdll 1 % N Y
--—-1 1-==-1 | | ----1 1-=--1 | | | z
1 11.618 VB 0.2447 2077.62183 129.96194 45.9905 H Et 1 11.8663 VB 0.2443 5491.03906 344.37953 93.51009 H Et
Z 15.680 BB 0.3477 2078.41040 92.1186%9 50.0095 2 15.806 VB 0.3525 351.04551 16.76591 6.4891
(+)-29 (-)-29
Totals : 4156.03223 22Z.08064 Totals : 5872.05487 361.14548
Results obtained with enhanced integrator! Results obtained with enhanced integrator!
*** End of Report *** *%%* End of Report **%
Instrument 1 972042012 4:03:08 PM ZX Page 1 of 1 Instrument 1 9/20/2012 4:0Z2:40 PM ZX Page 1 of 1
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Data File C:\HPCHEMY1%“DATAYZHOU-12\V¥Z002747.D

0J-H, Hfi-FrOH = 85/5, 0.5 nl/min, 30 of, 254 mm

Injection Date

771872012 2:40:47 PM

Sample Name: MC-7-27B

Hauple Name HC-7-27B Location : ¥ial 1
Acg. Overator i ZX
Aceg. Method + C:ZHPCHEMY L\METHODSY SW. M
Last changed f 7/16/2012 2:39:14 PM by ZX
(modified after loadingl
Analwvsis Method : C:\HPCHEM\LZMETHODSSW.M
Last chancged : 9/20/2012 4:06:20 PM hy ZX
(modified after loadingl
DT A, Wavelength=254 nm (ZHOU- 120/ ZD02747.0)
mall ] =
2
160 J b
140 -
120
100 -
0 -
60 -
a0 4
204
T T T T T T
i 1 Z 3 i fi ki & mi
Area Percent Report
Horted Bw H HGiomal
Multiplier H 1.0000
Dilution : 1.0000
F.
Sigmal 1: WWD1 A, Wavelength=254 nm
Peak RetTime Type Width Area Height Area
# minl fwinl kO *3 w7 1 % N
----1 ! I I I I H
1 6.807 WV 0.1309 14A7.12720 173.08138 51.7109 Et
2 7.599 VWV 0.1402 1370.04639 151.84178 43.2891 (+/')'2h
Totals : ZB37.17358 324.9Z316

Results obtained with enhanced integrator!

**%% End of Report *%%

Instrument 1 9/20/2012 4:06:23 PN ZX

Page 1 of 1
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Data File C:\HPCHEMY1\DATALZHOU-12VVZ00Z2769.D

Sample Name: MC-7-294

0J-H, H/i-Pe0OH = 9575, 0.8 nl/min, 30 of, 254 nm
Injection Date : 7/19/2012 6:47:17 PN
fauple Name ¢ MC-7-25A Location : Vial 1
Aca. Operator H4
Acdg. Method + Cr\HPCHEMY 1\METHODSY SW. 1
Last changed f 71942012 6:36:10 PN bv ZX
(modified after loading)
dnalvsis Method : C:\HPCHEM\INMETHODS'SW.H
Last changed : 972072012 4:05:48 PM by ZX
(modified after loading)
ANDT & Wavelength=254 nm (ZHOU- 120V Z002769.0)
maAl in
120
100
a0
[
40 4
0 z
£
o
T T T T T T T
i 1 b 3 4 5 i 7 & mi
Area Percent Report
dGorted Bv Gimnal
Multiplier 1.0000
Dilution H 1.0000
F
Sigmal 1: VD1 &, Wavelength=254 nm
Peak RetTime Type Width Area Height Area VT
# lwinl lwinl nAT *= Twhll 1 % N <
-1 1-==-1 | I I | =
1 6.861 VW 0.1322 1085.46399 126.43060 94.1642 H Et
2 7.660 VV 0.1460 67.27153 7.06579 5.8358 ( ) 2h
Totals 1152.73552 133.49640

Results cbtained with enhanced integrator!

*%* End of Report **%

Instrument 1 8/20/2012 4:05:53 PN IX

Page 1 of 1



Data File D:\14¥Z003575.D
Sauple Name: MC-7-35B(+-)

Acyg. Operator

Acg., Instrument :

Injection Date
Acg. Method
Last changed

Analvsis Method :

Last changed

SJample Info

X

Instrument 1

la/7l8/20la 6:33:10 AM

C: \HPCHEIT, 1\METHOD 5% 517, 1
1&/18/2012 6:30:42 AM bw ZX
(modified after loading)
C:%CHEM3ZY L\METHOD 34 DEF LC.H
471772014 2:51:12 MM by I
(modified after loading)
0J-H, H/i-PrOH = 90410, 1.0 nl/win, 30 oC, 254 om

Location : Vial 1

AT 7, Wanvelen gth=2 54 nim ¢ DV 2003575 0)
mAud b3
T o
LI
a0 o
40
5
=
=
30+
0+
104
o .
o H 4 5 H 10 12 T i
Area Percent Report
Horted By H$iomal
Multiplier: H 1.0000
Dilution: H 1.0000
Use Maltiplier & Dilution Factor with ISTDs
Sigmal 1: VWD1 &, Wavelength=254 mm
Peak RetTime Type Width Area Height Area N
#  Imin] fwinl wal  *s  [wAD | 5 H h
il et |l Rl 1 1 1 | P
1 5.865 BE 0.2510 1221.93494 73.97406  50.1783 (+/_)_2i
2 12,357 MM E 0.6383 1213.25208 3l.88060 49,8217
Totals : 2435,18701 105.65466

*%% End of Report *+%+%

Instrument 1 4/17/2014 2:52:11 P 2

Page 1 of 1
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Data File D:314¥Z003633.D
Sanple Name: MC-7-99

Acg. Operator

Acg. Instrument :

Injection Date
Acg. Method
Last changed

Analysis Method :

Last changed

Sauple Info

X

Instrument 1

1272572012 1:01:458 MM
C:yHPCHEMY 14 METHOD 3% 3W. 1
12/25/2012 12:51:22 AM by ZX
imodified after loading)
C:%CHEM3Z\ 14METHOD 3\DEF LC.M
4/17/2014 2:51:12 PM by E
(modified after loading)
0J-H, H/i-Pr0OH = 90710, 1.0 wl/min, 30 of, 254 mm

Location : Vial 1

AT A, Wiauelen gth=54 nm (T 2D 63 3 107
LI
254
204
15
10
54
o Y B M
o H i 5 H 10 12 14 ]
Ares Percent Report
dorted By Higmal
Multiplier: H 1.0000
Iilution: : 1.0000
Use Multiplier & Dilution Factor with ISTDs o
Sigmal 1: WDl &, Wavelength=254 nm
N
Peak RetTime Type Width Area Height Area H
# [min] [winl mdU  *s5 [mal 1 5 Ph
il Rt === l=mm—= 1 1 | 1 .
1 9.374 VB 0.2803 539.14673 29.28313 74.2562 (_)_ZI
2 13.156 EEB 0.6150 186.91802 4.56129 25,7436
Totals 726.06282 33.84442

*%% End of Report *#+

Instrument 1 4/17/2014 2:52:42 PM 2
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Data File D:\14¥Z005318.1
Fauple Name: MC-6-Z04+-

Acyg. Operator ¢ ZHOU

Acg., Instrument : Instrument 1

Injection Date 1172372013 7:01:17 AM

Acg. HMethod C: \HPCHEM\ I\METHOD 33 DEMOCALZ. M
Last chanced 117237420013 6:55:42 AM bw ZHOU
(modified after loading)
C:%CHEM3Z2Y L\METHOD 34 DEF LC.H
471772014 2:53:03 MM by I
(modified after loading)

: AD-H, H/i-PrOH = 895/5, 1.0 ml/win, 30 of, 254 om

Location :

Analvsis Method :
Last changed

SJample Info

Vial 1

AT 7, Wanvelen gth=2 54 nim ¢ DV 20053 T8 0}
mAud
16 o
14
124 -
2
B
104
ad
5
4
2]
o
o 2'5 5I 7:5 Ib 12.5 1'5 175 Zb min|
Area Percent Report
Horted By H$iomal
Multiplier: H 1.0000
Dilution: H 1.0000
Use Maltiplier & Dilution Factor with ISTDs
Sigmal 1: VWD1 &, Wavelength=254 mm Et
Peak RetTime Type Width Area Height Area O
# [min] [min] mdl  *s5 fwdd ] %
il et |l Rt 1 1 1 |
1 12.3%9 BB 0.2685 287.15543 16.62440 49.9719
Z 20.707 EEB 0.4321 287.47855 10.34006 50,0251 B
v r
Totals : 574.63397 26.96446 (+I-)-2b

*%% End of Report *+%+%

Instrument 1 4/17/2014 2:53:11 PO 2
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Data File D:31\¥ZO05319.D
Sample Name: MC-6-204

Acqg. Operator ¢ IHOU

Acg. Instrument : Instrument 1l

Injection Date 1172372013 7:29:52 MM

Acg. Method C:\HPCHEM\ L\METHOD 5\ DEMOCALZ. M
Last chancged 1142342013 €:55:42 AW by ZHOU
(modified after loading)

C: % CHEM3ZY L\METHOD 5\DEF LC.M
4/17/2014 2:54:34 FPM by Z
(modified after loading)

: AD-H, H/i-PrOH = 95/5, 1.0 wl/min, 30 oC, 254 nn

Location :

Analysis Method :
Last changed

Sauple Info

Vial 1

VT A, Wanvelen gth=254 i { DT 200551 Ty
mad 7] =
25
04
154
104
5
a
g
&l
b N . RSRE—
0 2'5 5I 7:5 1'0 12.5 1'5 17.5 2'0 min|
Area Percent Report
dorted By Himmal
Multiplier: H 1.0000
Dilution: H 1.0000

TUse Multiplier & Dilution Factor with ISTDs

Sigmal 1: VWD1 &, Wavelength=254 nm

Peak RetTime Type Width Area Height Area
# [min] [min] mdD  *s [mal 1 5
il Bt Bl Rl | | 1 |
1 12.031 BE 0.2580 476.76553 28.687386 99.2005

2 zZ0.080 MM R 0.4072 3.84263 1.57294e-1 0.7935

450.60817 28.54515

w%% End of Report **%

Instrument 1 4/17/2014 2:56:00 M 2
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