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General Information:

All reactions were performed under an Ar atmosphere with stirring. All reagents
(including chiral ligand) were commercially available unless otherwise noted. Solvents
were purified using a solvent filtration system. All '"H NMR (400 MHz) and >C NMR
(75 MHz) spectra were recorded at 25.0 °C. Coupling constants (J) are in hertz.
Abbreviations used are s = singlet, d = doublet, t = triplet, m = multiplet and br = broad.
IR spectra were taken neat using an FTIR. Wave numbers in cm™ are reported for
characteristic peaks. High resolution mass spectra were obtained at SUNY, Buffalo’s
mass spec. facility. Optical rotations were obtained using a Polarimeter fitted with a
micro cell with a 1 dm path length. Enantiomeric excess was determined by high
performance liquid chromatography (HPLC) using Chiralcel AD-H chiral analytical
column (UV detection at 254 nm). Melting points were obtained on an electrothermal
melting point apparatus and uncorrected.
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3, 4-Dimethoxybenzyl bromide (7)

3, 4-Dimethoxybenzyl bromide (7) was prepared as described by Barrero." CBry (0.66 g,
2.0 mmol) and PhsP (0.53 g, 2.0 mmol) at 0 °C under Ar atmosphere were added to a
stirred solution of 3, 4-dimethoxybenzylic alcohol (0.17 g, 1.0 mmol) in benzene (7 mL).
The solution was stirred at the same temperature for 2 h (TLC monitoring), then diluted
with hexane (10 mL). The resulting mixture was filtered to remove triphenylphosphine
oxide. The filtrate was concentrated under reduced pressure and the resulting crude
purified by flash chromatography on silica gel (EtOAc/hexane, 1 : 5) to afford the
corresponding 3, 4-dimethoxybenzyl bromide (0.21 g, 90% yield) as yellow solid. Mp 47-
49 °C, 1it* 47- 50 °C. '"H NMR (400 MHz, CDCls): & 6.96-6.93 (m, 1 H), 6.90 (d, 1 H, J =
2.0 Hz), 6.79 (d, 1 H, J = 8.4 Hz), 4.50 (s, 2 H), 3.89 (s, 3 H), 3.88 (s, 3 H); °C NMR (75
MHz, CDCls): 6 149.3, 149.1, 130.3, 121.6, 112.1, 111.1, 55.9, 34.4.

OMe
OMe MeO
MeO CpsTiCly, Mn, THF O
f, 4h O
Br 81% MeO
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1, 2-Bis (3, 4-dimethoxyphenyl) ethane (8)

1, 2-Bis (3, 4-dimethoxyphenyl) ethane (8) was prepared as described by Barrero." A
mixture of Cp,TiCl, (69.7 mg, 0.280 mmol) and Mn dust (0.610 g, 11.1 mmol) in
thoroughly deoxygenate THF (20 mL) was stirred under an Ar atmosphere at room
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temperature until the red solution turned green. The corresponding 3, 4-dimethoxybenzyl
bromide (0.320 g, 1.39 mmol) in strictly deoxygenated THF (0.8 mL, C;= 0.07 M) was
then added to the Cp,TiCl solution, and the mixture was stirred at room temperature for 4
h. The THF was removed in vacuo and the remaining mixture was treated with 1 N HCI
and extracted with Et;O. The organic extract was washed with brine, dried over
anhydrous Na,SO4 and concentrated under reduced pressure. The resulting crude was
purified by flash chromatography on silica gel (EtOAc / hexane, 1 : 3) to afford the
corresponding 1, 2-bis (3, 4-dimethoxyphenyl) ethane (8)'** (0.34 g, 81%) as a white
solid. Mp 108-110 °C, lit*. 110.5-111 °C.'"H NMR (400 MHz, CDCl;): & 6.80- 6.78 (d, 2
H, J=38.0 Hz), 6.72- 6.70 (d, 2 H, J = 8.0 Hz), 6.66 (s, 2 H), 3.87 (s, 6 H), 3.86 (s, 6 H),
2.85 (s, 4 H); °C NMR (75 MHz, CDCly): & 149.3, 147.8, 134.9, 120.9, 112.5, 111.7,
56.5,56.3, 38.2.

OMe OMe

MeO. MeO
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2, 3, 6, 7-Tetramethoxyphenanthrene (9)

2, 3, 6, 7-Tetramethoxyphenanthrene (9) was prepared as described by Dominguez.” A
solution of PIFA (165 mg, 0.380 mmol) and BF;OEt; (0.10 mL, 0.76 mmol) in CH,Cl,
(8 mL) was added dropwise at -20 °C to a solution of 1, 2-bis (3, 4-dimethoxyphenyl)
ethane (8) (100 mg, 0.33 mmol) in CH,Cl, (5 mL) over 15 min. The mixture was stirred
at same temperature for 40 min, and the solvent was removed in vacuo. The resulting
crude was purified by flash chromatography on silica gel (EtOAc/ hexane, 1: 2) to afford
2, 3, 6, 7-tetramethoxyphenanthrene (9)° (65 mg, 66%) as light yellow solid. Mp 179-181
°C, 1it°. 178-180 °C; 'H NMR (400 MHz, CDCl5): & 7.80 (s, 2 H), 7.56 (s, 2 H), 7.22 (s, 2
H), 4.13 (s, 6 H), 4.04 (s, 6 H); °C NMR (75 MHz, CDCl;): 5 149.8, 149.3, 127.0, 124.9,
124.8, 108.9, 103.4, 56.6, 56.4.

9
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2, 3, 6, 7-Tetramethoxy—phenanthrene-9-sulfonyl chloride (5)

The chlorosulfonation was performed by modification of the procedure reported by
Teranishi.” To a solution of 2, 3, 6, 7- tetramethoxyphenanthrene (9) (100 mg, 0.34 mmol)
in dry CH,Cl; (0.64 mL) was added dropwise chlorosulfonic acid (0.10 mL, 175 mg, 1.50
mmol) under cooling with an ice-water bath and Ar. The mixture was stirred at room
temperature for 2 h, then poured onto crushed ice (approx 2.0 g). The aqueous phase was
thoroughly extracted with CH,Cl, (3 x 2 mL), and the combined organic layer was
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washed with H,O (2 mL), then dried over MgSQ,, filtered and concentrated in vacuo.

The crude residue was purified by flash chromatography on silica gel (EtOAc / hexane, 1 :
1.5) to afford 2, 3, 6, 7-tetramethoxyphenanthrene-9-sulfonyl chloride (5) (93.3 mg, 70%)
as yellow solid. Mp 207- 209 °C; 'H NMR (400 MHz, CDCls): § 8.47 (s, 1 H), 8.14 (s, 1

H), 7.78 (s, 1 H), 7.72 (s, 1 H), 7.29 (s, 1 H), 4.18 (s, 3 H), 4.16 (s, 3 H), 4.10 (s, 3 H),

4.06 (s, 3 H); °C NMR (75 MHz, CDCl): & 153.5, 150.6, 150.4, 150.3, 135.6, 129.9,

129.0, 126.4, 123.5, 119.9, 110.5, 105.7, 103.7, 103.0, 56.7, 56.6. IR (neat): 3008, 2932,

2839, 1618, 1512, 1477, 1429, 1364, 1263, 1214, 1166, 1132, 1004, 910, 535 cm™;

HRMS (EI) calcd for [M ]" C1sH;7C106S: 396.0451, found: 396.0441.

Over sulfonylation was observed if a higher concentration of chlorosulfonic acid was
used, 2, 3, 6, 7-tetramethoxyphenanthrene-1, 9-disulfonyl chloride (13) was the major
byproduct.

OMe

MeO O SOgC|
! SO,CI
MeO

OMe

13
2, 3, 6, 7-Tetramethoxy—phenanthrene-1, 9-disulfonyl chloride (13)
Data for 13: Yellow solid, Mp 205- 208 °C; 'H NMR (400 MHz, CDCl5): 5 8.84 (s, 1 H),
8.08 (s, 1 H), 7.74 (s, 1 H), 7.66(s, 1 H), 4.16 (s, 3 H), 4.15 (s, 3 H), 4.09 (s, 3H), 4.01 (s,
3 H); °C NMR (75 MHz, CDCL): & 156.6, 151.0, 150.8, 146.8, 136.5, 131.3, 128.4,
126.6, 126.0, 121.2, 120.4, 105.6, 104.2, 102.4, 61.6, 56.7, 56.6. IR (neat): 3004, 2937,
2835, 1618, 1605, 1526, 1490, 1467, 1421, 1398, 1372, 1280, 1259, 1205, 1162, 1131,
1041, 998, 913, 729, 591 ecm™; HRMS (EI) caled for [M] © C15H;6C1,05S,: 430.0039,
found: 430.0028.

OMe
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2, 3, 6, 7-Tetramethoxyphenanthrene-9-sulfonic acid pent- 4- enylamide (4)

Dry pyridine (158 mg, 2.00 mmol) and 2,3,6,7-tetramethoxy—phenanthrene-9-sulfonyl
chloride (5) (475.8 mg, 1.20 mmol) were added to a solution of pent—4—enylarnine8 (10)
(85 mg, 1.0 mmol) in dry CH,Cl, (8 mL) at 0 °C. The mixture was then warmed to room
temperature and allowed to stir for 24 h (monitoring by TLC). 1IN HCI (10 mL) was
added and the mixture was extracted with Et;0O (3 x 20 mL). The combined organic
layers were dried over Na,SQy, filtered and concentrated in vacuo. The crude residue was
purified by flash chromatography on silica gel (EtOAc/ hexane, 1: 1) to afford 2,3,6,7-
tetramethoxyphenanthrene-9-sulfonic acid pent-4-enylamide (4) (307.1 mg, 69%) as a
yellow solid. Mp 182-184 °C; 'H NMR (400 MHz, CDCl5): & 8.39 (s, 1 H), 8.11 (s, 1 H),
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7.81 (s, 1 H), 7.75 (s, 1 H), 7.28 (s, 1 H), 5.70-5.51 (m, 1 H), 4.87- 4.82 (m, 2 H), 4.61 (t,
1 H, J=6.0 Hz), 4.16 (s, 3 H), 4.15 (s, 3 H), 4.07 (s, 3 H), 4.04 (s, 3 H), 2.96-2.91(dd, 2 H,
J= 6.4, 20 Hz), 1.98-1.93 (dd, 2 H, J = 7.2, 20.8 Hz), 1.54-1.47 (m, 2 H); °C NMR (75
MHz, CDCls): & 152.1, 150.0, 149.9, 137.7, 130.1, 130.0, 127.6, 126.3, 124.3, 121.1,
116.1, 110.0, 109.9, 106.0, 103.8, 103.7, 103.0, 102.9, 56.6, 43.3, 31.2, 29.2. IR (neat):
3292, 3002, 2938, 2838, 2255, 1620, 1510, 1472, 1428, 1319, 1256, 1128, 1042, 1004,
916, 842, 731, 593 cm™'; HRMS (EI) calcd for [M + 1] Co3H27NOgS: 446.1632, found:
446.1629.

120°C, 24 h

Cu(OTf)5(0.4 equiv), K.CO3( 1.0 equiv)
g MnOy(3 equiv), PhCF3, (R,R)-Ph-BOX (11) (0.4 equiv)

(S)-2, 3, 6, 7-Tetramethoxy-11, 12, 12a, 13-tetrahydro-10H-9- thia- 9- a-aza-
cyclopenta[b] triphenylene-9, 9-dioxide (3)

Cu(OTf); (10.0 mg, 0.028 mmol, 0.4 equiv), 2, 2- bis[(4R)- 4-phenyl- 2- oxazolin-2- yl]-
propane (11) (9.2 mg, 0.028 mmol, 0.4 equiv) and 2.5 mL of PhCF; were combined in a
pressure tube equipped with a stir bar under Ar, and the mixture was stirred at 45-50 °C
for 1 h in order to make the Cu(Il) salt coordinate with the ligand completely. This
mixture was then treated with K,COs (9.5 mg, 0.069 mmol, 1 equiv), MnO, (18.0 mg,
0.206 mmol, 3 equiv) and 2,3,6,7-tetramethoxyphenanthrene-9-sulfonic acid pent-4-
enylamide (4) (30.6 mg, 0.069 mmol, 1 equiv), then the tube was refreshed by Ar for 5
min, sealed and heated at 120 °C in an oil bath for 24 h. Upon cooling to rt, the mixture
was diluted with CHCI; (2.0 mL) and stirred for about 5 min. Filtration of the cooled
solution and removal of the solvent in vacuo afforded a crude residue. Successive
chromatography on SiO, (EtOAc/ hexane, 3: 1; CHCls/ EtOAc, 20 : 1) afforded purified
sultam 3 (20.0 mg, 64%) as light yellow solid. This reaction was performed on 0.344
mmol (0.153 g) 4 as well, and a 61% yield was obtained. Mp 289- 291 °C (decomposed);
[a]p> = +47.1° (¢ = 2 in CH,Cl,), "H NMR (400 MHz, CDCl3): & 8.32 (s, 1 H), 7.79 (s, 1
H), 7.77 (s, 1 H), 7.30(s, 1H), 4.31(m, 1H), 4.14 (s, 3 H), 4.12 (s, 3 H), 4.10 (s, 3 H), 4.06
(s, 3 H), 3.80-3.70 (m, 1 H), 3.51- 3.39 (m, 2 H), 3.20 (dd, J = 16.0, 8.0 Hz, 1 H), 2.52-
2.40 (m, 1 H), 2.13-2.08 (m, 2H), 2.00-1.90 (m, 1 H); *C NMR (75 MHz, CDCls): &
151.3, 150.0, 149.8, 149.7, 130.1, 129.6, 127.0, 125.0, 123.9, 120.9, 107.0, 105.3, 103.7,
103.4, 56.9, 56.5, 46.6, 33.2, 31.3, 23.0. IR (neat): 2959, 2938, 2253, 1619, 1533, 1515,
1476, 1466, 1421, 1278, 1264, 1247, 1213, 1199, 1147, 1044, 1005, 728, 607 cm™;
HRMS (EI) calcd for [M] © C3HasNOgS: 443.1397, found: 443.1407.
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OMe
MeO
L
Liquid NHg, Li O
THF/DMF, -78 °C, 30 min O HN
44%
MeO
OMe
3 12

(S)-2-(2, 3, 6, 7-tetramethoxyphenanthren- 9-ylmethyl)-pyrrolidine (12)

The desulfonylation was performed by modification of the procedure reported by Evans.’
Ammonia (10.0 mL) was condensed in a volume-marked two-neck flask containing
sultam 3 (22.5 mg, 0.0508 mmol) and dry THF/DMSO (1.0 mL, 1: 2) at -78 °C under Ar.
Lithium metal (3.0 mg, 0.43 mmol, 8.4 equiv) was added over 15 min (1.0 mg of lithium
per 5 min was added). After the mixture was stirred at -78 °C under Ar for 30 min, solid
NH4Cl1 (1.0 g) was added, and the solution was warmed to room temperature, and
allowed to evaporate overnight. EtOAc (10 mL) and aqueous KOH (20%, 10 mL) were
added to the resulting residue. The aqueous layer was extracted with EtOAc (3 x 15 mL).
The combined organic layers were dried over Na,SO4. The solvents were removed in
vacuo and flash chromatography of the resulting crude oil on SiO, using CH;OH/aqueous
37% NH4OH (3 : 0.1) as eluent afforded 8.5 mg (44%) of (S)- 2- (2, 3, 6, 7-
tetramethoxyphenanthren-9-ylmethyl)-pyrrolidine (12) as a light yellow oil, whose NMR
spectra was identical to that previously reported for 12."° [a]p®™ = + 3.5° (¢ = 0.94,
CH,Cl,). "H NMR (500 MHz, CDCls): 6 7.84 (s, 1 H), 7.77 (s, 1 H), 7.48 (s, 1 H), 7.44 (s,
1 H), 7.19 (s, 1 H), 4.12 (s, 3 H), 4.11 (s, 3 H), 4.05 (s, 3 H), 4.03 (s, 3 H), 3.53 (m, 1 H),
3.19 (d, 2 H, J= 6.8 Hz), 3.18-3.08 (m, 1 H), 2.90-2.80 (m, 1 H), 1.91-1.88 (m, 2 H),
1.78-1.73 (m, 2 H), 1.60-1.50 (m, 1 H); °C NMR (75 MHz, CDCly): & 149.4, 149.1,
132.4,126.9, 126.1, 125.5, 125.2, 124.2, 108.6, 105.5, 104.0, 103.4, 59.2, 56.7, 56.6, 56.5,
56.4,46.8,40.8,32.3, 25.5.

OMe
MeO.
L
HCHO, HCI, EtOH 0
reflux, 2 days O N
89%
MeO
OMe

12 (S)-(+)-1

S-(+)-Tylophorine (1)

The Pictet-Spengler reaction was performed by modification of the procedure reported by
Njoroge.'” To a solution of amine (7.3 mg, 0.02 mmol) in EtOH (0.50 mL) were added
37% formaldehyde (0.11 mL) and conc. HCI (11.0 pL). The reaction mixture was
refluxed for 2 days in the dark. Then the mixture was concentrated to dryness under
reduced pressure, and the residue was treated with 1 mL of 20% KOH, the aqueous layer
was extracted with CH,Cl, (2 x 3 mL), and the combined organic layers were washed
with water and brine and dried over Na,SQ,4. Filtration and concentration in vacuo
afforded the crude which was purified by flash column chromatography on silica gel
(CH,Cl»/MeOH, 20 : 1) to afford (S)-tylophorine (6.7 mg, 89%) as light yellow solid. Mp
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283-285 °C (lit. mp 282-284°C "', 284-286 °C'°). [a]p> =+ 62.1° (¢ = 1.0 in CHCLs). Lit
 [alp?! =+ 73 ° (¢ = 0.7 in CHCl3), ee = 81%, determined by HPLC analysis
[Chiralcel AD-H, 15% IPA/hexane, 0.70 mLl/min, A = 254 nm, t (major) = 22.50 min,
t(minor) = 34.54 min]; "H NMR (400 MHz, CDCl3): & 7.81 (s, 2 H), 7.29 (s, 1 H), 7.14 (s,
1 H),4.60 (d, 1 H, J=16 Hz), 4.11 (s, 6 H), 4.05 (s, 6 H), 3.66 (d, 1 H, J= 14.4 Hz), 3.48
(m, 1 H), 3.34 (d, 1 H, J=17.2 Hz), 2.90 (t, 1 H, J= 11.2 Hz), 2.48-2.46 (m, 2 H), 2.31-
2.20 (m, 1 H), 2.10-2.00 (m, 1 H), 2.10-2.00 (m, 1 H), 2.00-1.80 (m, 1 H); *C NMR (75
MHz, CDCl): 6 147.7, 147.5, 147.4, 125.3, 124.8, 123.3, 122.6, 122.4, 103.0, 102.5,
102.3, 102.1, 59.2, 55.0, 54.9, 54.1, 52.9, 32.7, 30.2, 20.6. IR (neat): 2957, 1717, 1602,
1535, 1515, 1472, 1441, 1425, 1416, 1262, 1249, 1213, 1195, 1150, 1016, 840, 770 cm™";
HRMS (EI) calcd for [M] " Cp4H27NOy: 393.1935, found: 393.1933. These data were in
agreement with those reported.'""”
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Pulse Sequence: szpul

Solvant: COG1S

Ambient temperature
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Relax, delay 5.000 sec
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STAMDARD IH DBSERVE

Pulse Sequence: s2pul

Solvent: COCIZ

Ambient temperature

INOVA-400  “cosy.chem. buftalo.ede”

®elax. delay 1.000 sec
Pulse 45.9 degrees
cq. time 1.800 sec
width 60006 Hz
15 repetitions
OBSERVE M1, 399,9383055 MHZ
DATA PROCESSING
Ling broadening 0.9 Mz
FT size 32763
Total time 0 min, 44 sec
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Pulse Sequence: sipul
So0lvent: CDCIZ
bient temperature
GEMINI-300 "roesy.chem.buffalo.edu”

Relax. delay 5.000 sec
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DATA PROCESSING
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Pulse Sequence: sipul
Solvent: COCT3

Ambient temperature
INDVA-AD0  “Cosy . chem. buffalo. edy"

Relax. delay 1.000 sec
Pulse 46.3 degroes
Acq. time 1.800 sec
Widlh 6000.6 Mz

one
GRSERVE  H1, F99.9309093 HHz
DATA PROCESSING

Line broadening 0.9 Hz

FT Size 32766

Total time 0 min, 44 sec

1z 11 1ie
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Pulse Sequence: s2pul
Solvent: COC13
bient temperature

GERINI-300 “roeey.chem.buffalo.edu"

Relax. delay 5.000 sec
Pulse D0.0 degrees

Acg. time 1.706 sec

Width 1B761.7 iz

560 repetitions

OB3ERVE Cl3, 75.4536195 HHz
DECOUPLE W1, 3000754431 HHZ
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WALTZ-16 modulated

DATA PROCESSING

Line broadening 1.0 Hz

FT size 65536

Total time 0 min, 0 sec
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Pulse Sequence: sipul
S0lvent: COC13
Ambient tenperature

INDVA-400  “cosy chem buffalo. edu™

Relax. delay 1.000 sec

Pulse 46.9 degrees OMe
Acq. time 1.400 sec
Widih 60006 Hz MeO
16 repetitions
OBSERVE  H1, 389 9380095 MHz
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Line broadening 0.9 Hz
FT 5ize 32768
Total time O min, 44 sec
S0,CI
MeQ
OMe
5
i
h
w Ba |
8 B2 |
mow o
= 2 LH |
5 = 1 I
P 3
| || -
; | I |
na
EE W
|
Hii
li
M
B . - " DU S S N— S
T —r T A e e T T T T
1z T 10 8 7 3 5 4 3 2 1 ppm
Sow 3 [
1.00 1,03 L.0% 23180
1.0%31.03 0.84 EEFLY)
12-21
P;l:e s:nu:;ce: spul snnE
olvent: C13 @
fmbient temperature e OMe
GEWINI-200 “roesy,chem.buffalo.edu™ g it
] MeO
Relax. delay 5.000 sec
Pulse 20.0 degrees
0. time 1.706 sec
Width 18761.7 Hz
5408 repetitions
OBSERVE C13, 75.4536195 MMz
DECOUPLE H1, $00.0754431 WHz 50,0
Power 1023 dB 2
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WALTZ-16 modulated
DATA PROCESSING MeD
Line broadening 1.0 Hz
FT size 65536 OMe
Total time 97 hr, 2 min, 54 sec
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STANDARD 1H OBSERVE

Pulse Sequence: s2pul

S0lvant: COC13
Ambient temparature
INOVA-400  “cosy.chem.buffalo.edu®

Relaw. delay 1,000 sec
:ulse 6.9 degrees

1§ repetitions

QBSERVE H1, 390 4389022 MHZ
TATA PROCESSING

Line broadening 0.9 Hz

FT size 32766

Total time 0 min, 44 sec

.50

7269

OMe

MeO S0,

S04Cl

MeO

OMe
13

¥ Wy B

1.16 33725
1,14 1.20 L3

diso2

Pulse Sequence:
Solvent: COC13
Ambient temperaturs

GEMINI-300 Yroesy.chem.buffalo.edu”

s2put

Relax. delay 5.000 se¢ MeO SOZC'
Pulse 0.0 degrees

Acg. time 1.706 sec

wigtn 187617 Hz

304 repetitions

OBSERVE C1Z,  P5.A536185 HHZ
DECOUPLE HL, 300.0754431 MHz
Power 1023 df

continuously on

WALTZ-16 modulated

DATA PROCESSING

Line broadening L.0 Hz
FT cize 65536

Total time 9 hr, 42 min,

S0,Cl
MeO

58 sec

77,958

126.612
121,232

156,595
151.040
150751
—131.348
128 402
—126. 005
120,352

148 .B3E

=

—  135.482

1.587

e T

4 1 =0 -1 pm

56,601

56.730

1z0 ion
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Pulse Sequence: sZpul

Solvent: COCI3

Aumbient temperature

INDVA=400  “cosy.chem.buffalo.edu”

Relax, delay 1.000 sec

Pulse 46.9 degrees

Acg. time 1.800 sec

wWidth GODO.6 M2

16 _regetitions OMe

OBSERVE H1, 399.9389099 MHZ - \
DATA PROCESSING = MeO
Ling broadening 0.9 Hz b &
FT size 32768
Total time 0 min, 44 sec
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DECOUPLE H1, 300.0754431 MHz =5 MH
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VALTZ-16 modulated Qs
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Ling broadening 1.0 Hz Me(Q
FT size B5536
Total time 9 hr, 42 min, SB sec OMe
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STANDARD 1H DRSCRVE

Fulse Seguence: s2pul

Sohlrern.: coCc13 3 OMe
Ambient temperature

INOVA-AD0 “zusy.:hem.hur(uo.mu" MeO

32 repetitions LN
OBESERYI Hl, 393_9388127 WHz S
DATA PROCESSING O
liinT hr;;gt:‘r\g 0.9 Hz 2
FT size 1]
Total time 1 min, 23 sec MeO
OMe 3
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13C OBSERVE

Pulse Sequence: s5Zpul

Solvent: CDC12

Ambient temperature

GEMINI-300 "roesy.chem.buffalo,edu™

77118
o
=
L]

—77.955

MeO

Relax. delay 5.000 sec

1ons
E C1%3, 75.45361895 MHz
DECOUPLE H1, 500.0754431 MHz
Fower 1023 dB

-56.525

cont fnuously on

WALTE-16_modulated MeO

O e
ne broadening 1.0 Hz

FT s51ze 65536 OMe 3

Total time 370 hr, 22 min, 41 sec

107.048
—105.339
103,657

W 103.3%4
56.904
46.599
33.206
51,288
2.954

130,050
129 6140

126.854

—— — VLIS 1

123.858
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anino compound

Pulse Sequence: sZpul

Solvent: COCIE

fmbient temperature

INDVA-400  “zosy,chem.buffalo.edu®

Relax. delay 1.000 sec
Pulse 46,3 degrees
Acg, time 1,800 sec
widih G000.6 Hz
16 repetitions

DBZERVE W1, 3990389015 WHZ

DATA PROCESSING
Line broadening 0.9 Hz

FT size 32768

Total time 0 min, 44 sec
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— 77T

7.4

L2680

S
5 T

4.344
2.526
3.197

=

amine compound

Pulse Seguence:
Soivent: COC13
Amblent temperature

GEMINI-300 “rossy.chem.buffalo.edu”

sipul

Relax. delay 5.000 sec
Fulse 90.0 degrees
Acg. time 1.706 sec
Width 1B76L.7 Hz

S00B repetitions

OBSERVE Cl%, 75.4536105 HHz
DECOUFLE HI, 300.0754431 MHz
Fower 1023 dB

cont inuously on

WALTZ-16 modu lated

DATA PROCESSING
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STANDARD 1M ORSERVE

Pulse Sequence: sipul

Solvent: CDC12

fmbient temperature

INOVA-AD8  “cosy.cher.buffalo.edu™

Relax. delay 1.000 see
Pulse 96.3 degrees

Acg. tino 1,800 sec

Width BOD0.6 Hz

16 repetitions

DBSERVE 1, 3959388022 ®Hz
DATA PROCESSING

Line Broadening 0.9 Hz

FT size 32768

Total time 0 min, 44 sec s
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4 g
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7. 260
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12 11 10 k] 8 i E 5 4

W W i it
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i.m

e 5.63 1,37.37

13C DBSERVE

Pulse Sequence: sZpul

Selvent: COC1Z
Ambient temperature
GEMINI-300  “roesy.cnem.buffalo.edu"

Relax. delay 5.000 sec

-
2
b
3

76.431

76.006
75.58L

ns

75.4537351 MHz
s 300.0754431 MHz

Power 1023 di

continuously on

WALTZ-16 modulated

UATA PROCESSING

Line broadening 1.0 Hz [

ET sizp 65536 |

Total time 0 min, 0 sec il
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Enantiomeric Excess Determination (HPLC traces) for Tylophorine 1

S-17

OMe
MeO. O
H .. .
O HPLC Conditions: Chiral AD-H, 15%
O N IPA/Hexane, 0.7mL/min flow
MeO
OMe
1
1754 ]
0
1411 i
151 M
1004 T Peak Peak Name Resuli() Ret. Time Area
1] 5% Mo Time  Offcet (coumts)
o754 i (nix)  (min)
:E . 1 16191 5671 0000 THI962
404 w1 5 08392 8681 0000 411508
25_ . 3 00542 10630 0.000 26859
e ] = e 4 00874 126038 0.000 42882
D 7 3 01277 16.49% 0,000 B2606
‘10 ‘20 '30 '40 6 00482 19391 0000 23623
M. I 7 00203 22260 0.000 2074
Inutes -4 437180 24366 0,000 21438034
HPLC spectra for racemic product 1 ° 21538 31965 0000 25573668
10 13316 43775 0.000 652950
Totals 1000000 0000 49036064
500 T
0%, _|
“1 | Peak Ret. Area(counts) Sep.  Result()
™4 Ne  Time Code
300 i (m;m)
. E 522 192852 BV 017
g o0 1 2 557 191373 WV 0.17
w| 3 508 600288 VP 0.54
100 4 7.10 72399  PB 007
1 s 22.50 99527008 BV 2955
o s 34.54 10361670 VB 9.50
a2 : : : : : , 111146696 100.00
10 20 30 40 a0 B0 Vinutes

HPLC spectra for reaction product 1




