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General Methods. Al reagents were obtained from conmerci al
sources and used as received unless specified. Al non-aqueous
reactions were performed using oven-dried glassware under an
at nosphere of argon. Air and npisture sensitive |iquids and
solutions were transferred via syringe or stainless steel
cannul a. Organic solutions were concentrated by rotary
evaporation below 40 [C using a nenbrane punp. Dinethylformam de
was purchased anhydrous over nolecular sieves and used as
received. MXylene was distilled from sodium prior to use.
Tetrahydrofuran was distilled from sodium benzophenone ketyl
prior to use. Chromatography was perforned over Fluka silica gel
60 according to the method of StilllY. Thin Iayer chronatography
was perfornmed over 0.25 mmsilica gel 60F plates (230-400 nesh).
Vi sual i zation of the developed TLC plates was performed using
either W light or ceric amoni um nol ybdate (CAM stain.

NMR spectra were recorded on a Gem ni 200 or 300 or a Bruker
DRX-500 or DRX-400 instrument and are referenced internally to a
residual protio solvent signal. Data for 'H are reported as
foll ows: chem cal shift (d ppm, multiplicity (s=singlet,
d=doubl et t=triplet, g=quartet, memul ti plet), i ntegration,
coupling constants. Data for C are reported in terms of
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chemcal shift. IR spectra were recorded on a Perkin-El nmer
Spectrum RX-1 FT-1R brand instrunent wusing either nmaterial
pressed into a KBr pellet or a chloroform solution in a Nad
cell. Melting points were recorded on a Bichi 510 instrunment and
are uncorrected. HPLC analysis was perforned on a Hitachi 7000
series instrunment using a Saulentechnik 4 nm ID columm packed
with 5 um spherisorb SWsilica gel.

1- benzyl - spi ro- 3-cycl opropyl -i ndol e-2-one (1)

A solution of 1-benzyl-indoline-2-onel? (4.62 g, 20.1 mvl)
in DM (20 nmL) was treated with di bronoethane (4.28 g, 22.8 mmol)
and cooled in an ice/water bath. Then, NaH (1.49 g, 62.1 mmol)
was added in portions. After ~2/3 of the NaH had been added, the
cold bath was renoved. After stirring at room tenperature for 1
h, the reaction was quenched by addition of MOCH (5 nL). The
reaction was then diluted with EtOAc (150 nL) and washed wth
water 4 times (50 nL each) and once with brine (30 nL). The
organi c solutions were dried over Na,SQi, the solvent was renoved
and the residue was purified on ~150 g of silica gel using 400 nL
each of 15 % and 20 % of EtOAc in hexane. The resulting yellow
material was crystallized by dissolving it in a mninmm anount of
toluene and layering cyclohexane on top of this solution. The
title material was obtained as colorless crystals in two crops.
3.76 g, 73 %yield; np 103 °C, 'H NMR (CDO 3, 200 MHz) d 7.33-7.26
(m 5H), 7.15 (dt, 1H, J = 7.5 Hz, 1.3 Hz), 6.99 (dt, 1H J = 7.5
Hz, 0.9 Hz), 6.86-6.84 (m 1H), 6.80 (d, 1H J = 7.8 Hz), 5.00
(s, 2H), 1.81 (dd, 2H, J = 7.8 Hz, 4.1 Hz), 1.56 (dd, 2H, J = 7.8
Hz, 4.1 Hz); ¥C NWR (CDO3, 75 MHz) d 177.5, 136.5, 131.1, 129.0,
127.8, 127.6, 126.9, 122.3, 118.6, 11.2, 109.2, 44.2, 27.1, 19.5;



IR (KBr) n 1703, 1616, 1496, 1490, 1466, 1384, 1367, 1339, 1181,
1008, 948, 754, 738, 700, 457; Ms (DElI) Calc. for GC/HisNO 249.1
Found: 249.1; Anal. Calc. for C/HsNO C 81.90, H 6.06, N 5.62
Found: C 81.92, H 6.22, N 5.73.

Bi cyclic oxindole (entry 1)

A sealable tube was charged wth 1-benzyl-spiro-3-
cycl opropyl -i ndol e- 2- one (0. 200 g, 0. 802 nmol ),
tetrahydropyridine trimer (8)!® (86.7 nmy, 0.348 nmml) and
anhydrous Mgl, (11 ng, 0.040 mmol). The tube was then evacuated
and back filled with argon. THF (1 nL) was added and the tube was
seal ed. The reaction was then dipped into a preheated 125 [T oil
bath. After 19 h, the reaction was cooled to roomtenperature and
water and Et OAc (2 nL each) were added along with a few crystals
of Na;S;O; (to quench the I, formed in the reaction). The reaction
was diluted with EtOQAc, extracted with brine and the organics
were dried over Na,SO.. After renmoval of solvent, the reaction
was purified by colum chromatography using a gradient of 15 to
35 % EtOAc in hexane to obtain the less polar (R, S*)-
di astereoner (156 ng) as an oil which solidified upon prol onged
exposure to high vacuum The mnor (R*, R*)-diastereoner was
eluted with a gradient of 2 to 6 % MOH in CHC, (26 ng) as an
oil. Total: 182 ng, 68 %in a diastereoneric ratio of 86: 14.

(R, S*)-diastereonmer: nmp 89-90 [, 'H NWVR (CDO 3, 300 MHz) d 7.43-
7.41 (m 1H), 7.35-7.21 (m 5H), 7.13 (ddd, 1H, J = 7.8 Hz, 7.8
Hz, 1.3 Hz), 7.02 (ddd, 1H, J = 7.8 Hz, 7.8 Hz, 1.3 Hz), 6.71-
6.67 (m 1H), 5.05 (d, 1H J = 15.6 Hz), 4.79 (d, 1H J = 15.6
Hz), 3.31 (ddd, 1H, J = 8.7 Hz, 8.7 Hz, 2.2 Hz), 3.25-3.16 (m
1H), 2.60-2.35 (m 3H), 2.15-1.97 (m 2H), 1.68-1.56 (m 1H),



1.54-1.37 (m 1H), 1.30-1.08 (m 2H), 0.98-0.82 (m 1H); C NWR
(cbd 3, 75 MHz) d 179.8, 142.2, 136.1, 133.6, 128.7, 127.5,
127.3, 127.1, 124.9, 122.3, 108.6, 72.1, 56.6, 54.2, 53.6, 43.8,
34.9, 26.4, 25.1, 23.7; IR (KBr) n 2936, 2793, 1714, 1611, 1487,
1465, 1383, 1363, 1170, 751, 696; Ms (DEl) Calc. for GCyuHusNO
332.2, Found: 332.1; Anal. Calc. for GCuoHuNO C 79.48, H 7.28, N
8.43, Found C 79.41, H 7.39, N 8.32.

(R*, R*)-di astereomer: *H NVR (CDCl 3, 300 MHz) d 7.34-7.20 (m 6H),
7.12 (ddd, 1H, J = 7.8 Hz, 7.8 Hz, 1.1 Hz), 7.02 (ddd, 1H J =
7.5 Hz, 7.5 Hz, 0.9 Hz), 6.66-6.62 (m 1H), 5.16 (d, 1H, J = 15.9
Hz), 4.65 (d, 1H, J = 15.9 Hz), 3.46-3.35 (m 1H), 3.33- 3.25 (m
1H), 2.55-2.39 (m 2H), 2.21 (dd, 1H J = 11.1 Hz, 2.7 Hz), 2.07-
1.88 (m 3H), 1.80-1.40 (m 4H), 1.31-1.22 (m 1H), 1.17-1.00 (m
1H); *°C NWR (CDCOl3, 75 MHz) d 179.0, 142.9, 136.2, 133.5, 128.6,
127.6, 127.4, 127.3, 122.8, 122.4, 108.6, 75.3, 55.8, 55.3, 53.7,
43.8, 34.7, 25.6, 24.7, 24.1; IR (KBr) n 2935, 2855, 2779, 1714,
1611, 1487, 1466, 1351, 1168, 752, 697; HRMS (FAB) Calc. for
Co2HsNoO 332. 1889, Found: 332.1898.

2" -(phenyl)-1"-(butyl)-1-benzyl -spiro-(indole-3,3 -pyrrolidine)-
2-one (entry 5)

The follow ng procedure is typical for the synthesis of 1’ -
(al kyl')-1-benzyl -spiro-(indol e-3,3 -pyrrolidine)-2-ones:

A sealable tube was charged wth 1-benzyl-spiro-3-
cycl opropyl -i ndol e-2-one (0.100 g, 0.401 nmmol) and anhydrous Ml ;
(11 ng, 0.040 mml). The tube was then evacuated and back filled
with argon. THF (1 nlL) was added followed by freshly distilled N
butyl benzyl iminel* (84 ng, 0.52 nmol). The tube was then seal ed
and dipped into an oil bath preheated to 80 [C After 2 h, the
reaction was cooled to roomtenperature and water and EtOAc (2 nL
each) were added along with a few crystals of Na,S;Q, (to quench
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the I, formed in the reaction). The reactionm xture was dil uted
with EtOCAc, washed with brine and the organic solution was dried
over Na,SOy,. After renoval of the solvent, the crude product was
purified by colum chromatography using a gradient of 0 to 20 %
Et OAc in hexane to obtain the (R*, S*)-diastereonmer (129 ng) first
as an off-white solid followed by the (R*, R*)-diastereoner (30.8
ng) also as an off-white solid. Total: 129 ng, 97 % yield in a
di astereoneric ratio of 81:109.

(R, S*)-diastereomer: np 108-111 [ *H NWR (CDds; 300 Miz) d
7.56-7.48 (m 1H), 7.23-6.87 (m 12H), 6.39-6.30 (m 1H), 5.07
(d, 1H, J = 15.9 Hz), 4.55 (d, 1H J = 15.9 Hz), 4.06 (s, 1H),
3.66 (ddd, 1H, J = 4.7 Hz, 8.7 Hz, 13.4 Hz), 2.81-2.58 (m 3H),
2.20-2.04 (m 2H), 1.71-1.26 (m 4H), 0.93 (dd, 3H, J = 7.2 Hz,
7.2 Hz); BC NWR (CDCls;, 75 MHz) d 178.5, 141.8, 136.9, 135.5,
132. 4, 128.5, 128.2, 127.4, 127.3, 127.2, 126.8, 125.6, 121.9,
108.4, 77.4, 59.4, 53.5, 51.6, 43.6, 34.2, 30.9, 20.5, 14.2; IR
(KBr) n 1703, 1612, 1487, 1467, 1368, 1171, 909, 651; M (DEl)
Calc. for GgHsoN:O 410.2, Found: 410.2; Anal. Calc. for GCyiHoNO
C81.91, H7.32, N6.82, Found: C 81.84, H 7.43, N 6. 85.
(R*,R*)-diastereomer: np 112-115 [ 'H NWR (CDds; 300 Miz) d
7.45 (m 1H), 7.29-7.04 (m 10H), 6.46-6.35 (m 3H), 4.99 (d, 1H
J = 15.9), 4.12 (d, 1H, J = 15.9), 3.83-3.69 (m 1H), 3.74 (s,
1H), 2.70-2.54 (m 3H), 2.28-2.14 (m 1H), 2.01 (ddd, 1H J =
11.9 Hz, 8.6 Hz, 4.2 Hz), 1.74-1.20 (m 4H), 0.90 (dd, 3H J =
7.2 Hz, 7.2 Hz); C NWR (CDO 3 75 Miz) d 178.2, 142.9, 136.9,
135.6, 133.1, 128.4, 128.3, 128.0, 127.9, 127.6, 126.9, 126.6,
122.8, 122.3, 108.7, 81.0, 58.8, 54.1, 53.3, 43.5, 34.8, 30.6,
20.6, 14.1; IR (KBr) n 1712, 1612, 1489, 1467, 1454, 1362, 1308,
1176, 972; M5 (DEl) Calc. for GCgHoN:O 410.2, Found: 410.2;
Anal . Calc. for GCgHpoNO C 81.91, H 7.32, N 6.82, Found: C
82.13, H7.56, N 6.78.



2 -(ethyl)-1"-(allyl)-1-benzyl -spiro-(indole-3,3 -pyrrolidine)-2-
one (entry 2)

1- Benzyl - spi ro- 3-cycl opropyl -i ndol e-2-one (0.200 g, 0.802
mmol ), Ml, (111 ng, 401 mmol) and freshly distilled N-allyl-
propyl imnel® (312 ng, 3.21 nml) were allowed to react in 1 nL
of THF. The reaction was worked up after 21 h of heating and
yi el ded 50 % of the desired material in a diastereonmeric ratio of
91:9 after chromatography.

(R, S*)-diastereomer: 'H NVR (CDCl 3, 500 MHz) d 7.44 (dd, 1H J =
0.8 Hz, 7.4 Hz), 7.34-7.20 (m 5H), 7.16 (ddd, 1H J = 7.7 Hz,
7.7 Hz, 1.3 Hz), 7.02 (ddd, 1H, J = 7.6 Hz, 7.6 Hz, 1.0 Hz), 6.75
(d, 1H J = 7.5 Hz), 6.04-5.94 (m 1H), 5.31-5.25 (m 1H), 5.18-
5.13 (m 1H), 4.90 (s, 2H), 3.57 (dddd, 1H J = 13.7 Hz, 4.9 Hz,
1.7 Hz, 1.7 Hz), 3.32 (ddd, 1H, J = 9.2 Hz, 8.2 Hz, 4.0 Hz), 2.92
(dd, 1H, J = 13.7Hz, 7.6 Hz), 2.87 (dd, 1H J = 9.9 Hz, 3.9 Hz),
2.65 (ddd, 1H, J = 9.2 Hz, 9.2 Hz, 7.8 Hz), 2.34 (ddd, 1H J =
12.8 Hz, 9.0 Hz, 4.0 Hz), 1.94 (ddd, 1H, J = 12.6 Hz, 7.9 Hz, 7.9
Hz), 1.62-1.51 (m 1H), 1.17-1.05 (M 1H), 0.39 (dd, 3H, J = 7.5
Hz, 7.5 Hz); C NWR (CDCls;, 125 Miz) d 180.2, 142.3, 136.0,
132.7, 128.7, 128.5, 127.6, 127.4, 127.3, 127.1, 125.2, 122.3,
116.7, 108.7, 72.8, 56.5, 52.4, 44.0, 36.6, 22.7, 16.2, 10.3
10.2; IR (CHO3) n 4213, 3018, 2974, 2400, 1700, 1612, 1486
1467, 1363, 1349, 1216, 1047, 1029, 928, 751 (vb), 668; M5 (DEl)
Calc. for GsHsN:O 346.2, Found: 346.2; Anal. Calc. for GCysHsNO
C 79.73, H7.56, N 8.09, Found: C 79.83, H7.75, N 7.86.

(R*, R*)-di astereomer: *H NVR (CDCl 3, 500 MHz) d 7.35-7.27 (m 5H),
7.23 (dd, 1H, J = 7.6 Hz, 1.0 Hz), 7.13 (ddd, 1H, J = 7.7 Hz, 7.7
Hz, 1.3 Hz), 7.01 (ddd, 1H, J = 7.6 Hz, 7.6 Hz, 1.0 Hz), 6.71 (d,
1H, J = 7.4 Hz), 6.10-6.00 (m 1H), 5.28-5.23 (m 1H), 5.18-5.13
(m 1H), 4.99 (d, 1H, J = 15.5 Hz), 4.84 (d, 1H, J = 15.5), 3.62-



3.56 (m 1H), 3.41 (ddd, 1H, J = 9.8 Hz, 7.5 Hz, 2.5 Hz), 2.97
(dd, 1H, 13.5 Hz, 7.7 Hz), 2.75 (dd, 1H, J = 8.8 Hz, 4.5 Hz),
2.66 (ddd, 1H, 9.8 Hz, 9.8 Hz, 7.2 Hz), 2.42 (ddd, 1H, J = 12.6
Hz, 9.9 Hz, 7.5 Hz), 1.95 (ddd, 1H, J = 9.8 Hz, 7.2 Hz, 2.6 Hz),
1.77-1.61 (m 3H), 0.46 (dd, 3H J = 7.5 Hz, 7.5 Hz); BC NWR
(CDO 3, 125 MHz) d 178.9, 142.1, 136.2, 135.7, 135.6, 128.7,
127.6, 127.5, 122.7, 122.5, 117.2, 108.7, 75.8, 56.7, 56.4, 53.3,
43.9, 37.2, 22.3, 11.1; IR (CHd3) n 4213, 3688, 3619, 3018,
2397, 1700, 1521, 1419, 1220, 1046, 929, 737 (vb), 669, 627; M
(DEI') Calc. for GCuaHsNO 346.2, Found: 346.2; Anal. Calc. for
CasthsNO C 79.73, H 7.56, N 8.09, Found: C 79.89, H 7.74, N
8.12.

2" -(isopropyl)-1"-(allyl)-1-benzyl-spiro-(indole-3,3 -
pyrrolidine)-2-one (entry 3)

1- Benzyl - spi ro- 3-cycl opropyl -i ndol e-2-one (0.200 g, 0.802
mmol), Ml, (111 ng, 401 mmol) and freshly distilled Nallyl-
i sobutyl inmine!® (357 ng, 3.21 mol) were reacted in 1 nL of THF.
The reaction was worked up after 20 h of heating. The two
di astereonmers could be separated but equilibrated w thin hours.
NVMR spectra were obtained separately for the diastereoners, but
the other data is reported for the mxture. The total yield was
83 % of the desired material in an equilibrated diastereoneric
ratio of 80 to 20.

'H NMR (CDO 5, 300 MHz) ((R*,S*)-diastereoner) d 7.44 (dd, 1H, J =
7.5 Hz, 0.9 Hz), 7.34-7.21 (m 5H), 7.17 (ddd, 1H, J = 7.8 Hz,
1.2 Hz, 1.2 Hz), 6.99 (ddd, 1H, J = 7.5 Hz, 0.9 Hz, 0.9 Hz), 6.77
(d, 1H J = 7.5 Hz), 6.09-5.94 (m 1H), 5.33-5.24 (m 1H), 5.19-
5.13 (m 1H), 4.92 (s, 2H), 3.53-3.44 (m 1H), 3.41 (ddd, 1H J
10.9 Hz, 8.7 Hz, 6.5 Hz), 3.19-3.10 (m 1H), 3.01 (d, 1H, J= 8.
Hz), 2.85 (ddd, 1H, J = 10.9Hz, 8.7 Hz, 4.0 Hz), 2.40 (dt, J(t)

ol
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8.6 Hz, J = 12.1 Hz), 1.84-1.65 (m 2H), 0.86 (d, 3H, J = 6.9
Hz), 0.38 (d, 3H, J= 6.9 Hz); ((R*,R*)-diastereoner) d 7.36-7.21
(m 5H), 7.22 (dd, 1H, J = 7.5 Hz, 0.9 Hz), 7.14 (ddd, 1H, J =
7.8 Hz, 1.2 Hz, 1.2 Hz), 7.02 (ddd, 1H, J = 7.5 Hz, 0.9 Hz, 0.9
Hz), 6.65-6.62 (m 1H), 6.09-5.93 (m 1H), 5.33-5.24 (m 1H),
5.19-5.12 (m 1H), 4.91 (s, 2H), 3.56 (ddd, 1H, J = 11.2 Hz, 6.2
Hz, 6.2 Hz), 3.54-3.44 (m 1H), 3.32-3.23 (m 1H), 2.90 (d, 1H, J
= 9.0 Hz), 2.92-2.82 (m 1H), 2.34 (ddd, 1H, J = 12.8 Hz, 6.9 Hz,
6.9 Hz), 2.24-2.10 (m 1H), 2.08-1.98 (m 1H), 0.97 (d, 3H J =
6.5 Hz), 0.44 (d, 3H J = 6.8); C NWR (CDO 3 75 Mz) ((R*, S*)-
di astereonmer) d 136.5, 136.0, 128.7, 127.6, 127.5, 125.4, 122.3,
122.0, 116.5, 108.9, 76.8, 59.3, 57.8, 52.1, 44.0, 39.2, 38.1,
30.4, 20.5, 19.1 ((R*,R*)-diastereomer) d 179.0, 141.9, 136.7,
136.1, 135.5, 128.7, 127.6, 127.4, 122.6, 122.3, 116.8, 110.0,
108.8, 80.5, 57.7, 57.5, 52.2, 43.9, 39.2, 29.5, 21.2, 20.2; IR
(CHA 3) (mxture) n 4213, 3683, 3618, 3019, 2975, 2400, 1704,
1611, 1521, 1487, 1467, 1420, 1363, 1215, 1046, 1029, 929, 776
(vb), 671, Ms (DElI) (mxture) Calc. for GCuHisN,O 360.2, Found:
360.1; Anal. Calc. (mxture) for GCuHsNO C 79.96, H 7.83, N
7.77, Found: C 79.82, H 8.01, N 7.61.

2" -(phenyl)-1"-(allyl)-1-benzyl-spiro-(indole-3,3 -pyrrolidine)-
2-one (entry 5)

Total yield: 156 ng, 99 %in a diastereoneric ratio of 79:21.

(R, S*)-diastereonmer: nmp 87-91 [ 'H NWR (CDO 3 300 MHz) d 7.56-
7.48 (m 1H), 7.23-7.15 (m 3H), 7.12-6.88 (m 10H), 6.40-6.32
(m 1H), 6.05-5.90 (m 1H), 5.31-5.21 (m 1H), 5.18-5.11 (m 1H),
5.06 (d, 1H, J = 15.9 Hz), 4.56 (d, 1H J = 15.9), 4.13 (3, 1H)),
3.62 (ddd, 1H, J = 14.0 Hz, 9.0 Hz, 5.0 Hz), 3.46-3.36 (m 1H),
2.86-2.72 (m 2H), 2.62 (ddd, 1H, J = 12.6 Hz, 10.5 Hz, 5.0 Hz),
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2.12 (ddd, 1H, J = 13.0 Hz, 9.0 Hz, 6.1 Hz); °C NW\R (CDC;, 75
MHz) d 178.5, 141.8, 136.5, 135.8, 135.5, 132.3, 132.3, 128.5,
128.2, 127.6, 127.4, 127.3, 127.2, 126.9, 125.6, 122.0, 116.4,
108.4, 76.7, 59.2, 56.3, 51.7, 43.6, 34.3, 29.7; IR (KBr) n 1705,
1612, 1496, 1487, 1467, 1453, 1358, 1262, 1212, 1173, 1153, 1103,
1073, 1027, 988, 935, 798, 758, 746, 735, 721, 696; MS (DEl)
Calc. for GCyHsN:O 394. 2, Found: 394.2; Anal. Calc. for GrHiNO
C 82.20, H 6.64, N 7.10, Found: C 82.28, H 6.87, N 7.01.
(R*,R*)-diastereomer: np 121-125 [ 'H NWR (CDds; 300 Miz) d
7.46-7.36 (m 1H), 7.32-7.03 (m 10H), 6.46-6.36 (m 3H), 6.10-
5.95 (m 1H), 5.26-5.16 (m 1H), 5.07-4.97 (m 1H), 5.01 (d, 1H,
J = 15.9 Hz), 4.12 (d, 1H J = 15.9), 3.81 (s, 1H), 3.75-3.65 (m
1H), 3.47-3.37 (m 1H), 2.74-2.54 (m 3H), 2.25-2.16 (m 1H; ®C
NVR (CDC 3, 75 MHz) d 142.9, 136.3, 135.5, 135.3, 128.4, 128.2,
128.1, 127.9, 127.8, 126.9, 126.6, 122.8, 122.4, 117.0, 108.7,
79.8, 58.7, 56.5, 53.1, 43.5, 34.7; IR (KBr) 002788, 1723, 1611,
1489, 1464, 1452, 1430, 1383, 1360, 1337, 1172, 912, 747, 725,
698; HRMS (FAB) Calc. for GCrHsNoO 394. 2045, Found: 394.2048.

N-(al kyl - or aryl-)arylsul fonam des were prepared according to
the procedure of Albrecht et. al.!® from the appropriate dialKkyl
acetals. Data for previously unknown conpounds are reported

bel ow



N- ( 2- br ono- benzyl i dene) - p-t ol uenesul f onam de

Reaction tenperature: 138 °C, recrystallization: toluene, Yyield:
75 % white solid.

mp 104-106 °C, 'H NMR (CDCl 3, 400 MHz) d 9.46 (s, 1H), 8.20-8.15
(m 1H), 7.95-7.91 (m 2H), 7.71-7.67 (m 1H), 7.50-7.37 (m 4H),
2.47 (s, 3H); 'C NWR (CDds 100 MHz) d 169.1, 144.8, 135.6,
134.5, 133.7, 131.1, 130.5, 129.8, 128.8, 127.9, 21.6; IR (KBr) n
1597, 1582, 1557, 1430, 1320, 1290, 1273, 1215, 1157, 1086, 1048,
1075, 861, 807, 787, 760, 705, 689, 657, 614, 546, 498; MS (DEl)
Calc. for GCusHi2BrNG,S: 338.2, Found: 339.0; Anal. Calc. for
CisHi2BrNO,S: C 68.20, H 5.72, N 4.68, Found: C 68.14, H 5.88, N
4. 72.

N- (2- net hyl - 3- phenyl al | yl i dene) - p-t ol uenesul f onam de

Reaction tenperature: 140-200 °C, recrystallization: toluene,
yield: 57 % orange solid.

np 104-106 °C, *H NVR (CDOl;, 400 MHz) d 8.72 (d, 1H,J = 0.5 Hz),
7.89-7.86 (m 2H), 7.51-7.36 (m 7H), 2.44 (s, 3H), 2.17 (d, 3H
J = 1.3 Hz); '*C NWR (CDCl3, 100 MHz) d 174.6, 151.3, 144.3,
135.6, 135.1, 134.9, 130.3, 129.9, 129.7, 128.7, 128.0, 21.6,
12.8; IR (KBr) n 1615, 1595, 1557, 1439, 1409, 1323, 1315, 1305,
1281, 1209, 1154, 1087, 1021, 841, 813, 801, 793, 750, 701, 696,
680, 656, 589, 556, 532, 515, 513; M5 (DElI) Calc. for Ci7Hi7NGS:
299.1, Found: 298.0; Anal. Calc. for GC/Hi7NG,S: C 68.20, H 5.72,
N 4.68, Found: C 68.14, H 5.88, N 4.72.
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N-(4-trifluoronethyl -benzylidene)-p-tol uenesul f onam de

reaction tenperature: 160 °C, recrystallization: toluene, Yyield:
74 % colorless solid.

mp 152-153 °C; H NWR (CDCl 3, 400 MHz) d 9.08 (s, 1H), 8.05 (d,
2H, J = 8.0 Hz), 7.90 (ddd, 2H, J = 8.3 Hz, 8.3 Hz, 2.0 Hz), 7.75
(d, 2H, J = 8.3 Hz), 7.36 (ddd, 2H, J = 8.0 Hz, 8.0 Hz, 2.0 Hz),
2.45 (s, 3H); C NWR (CDO3; 100 MHz) d 168.4, 145.1, 136.0,

133.6, 135.6, 135.4, 134.5, 131.4, 130.0, 128.3, 21.7; IR (KBr) n
1616, 1590, 1576, 1413, 1327, 1309, 1291, 1172, 1160, 1130, 1103,
1089, 1063, 1013, 873, 841, 789, 677, 644, 561, 551, 501; M
(DEI') Calc. for GCisHioFsNG,S: 327.1, Found: 326.9; Anal. Calc. for
CisHi2FsNG,S: C 55.04, H 3.70, N 4.28, Found: C 55.09, H 3.93, N
4. 33.

N-((tri-isopropylsilyl)-acetylenilidene)-p-toluenesulfonimde

Reaction tenperature: 175 [C, Kugel-Rohr distillation (160 [T at
0.04 Torr), yield: 57 % colorless oil which solidifies upon
st andi ng.

mp 39-44 [€ 'H NWR (CDO s, 300 MHz, minor isoner*) d 8.26 (s,
1H), 8.25 (s*), 7.87-7.81 (m 2H), 7.39-7.33 (m 2H), 2.45 (s,
3H), 1.18-1.02 (m 21H); *C NWR (CDO s, 75 MHz) d 154.6, 145. 4,

133.9, 130.0, 128.6, 113.8, 100.7, 21.6, 18.3, 10.8; IR (KBr) n
2943, 2890, 2866, 2179, 1668, 1595, 1572, 1462, 1329, 1306, 1295,
1189, 1160, 1080, 1019, 997, 882, 818, 706, 685, 629, 552; M
(DElI') Calc. for CioHNOSSi: 363.1, Found: 363.2; Anal. Calc. for
CioHo1tNG,SSi: C 62.76, H 8.04, N 3.85, Found: C 62.75, H 7.88, N
3. 83.

11



2’ - (phenyl)-1"-(tol uene-4-sul fonyl)-1-benzyl -spiro-(indole-3,3 -
pyrrolidine)-2-one (entry 6)

The following procedure is typical for the synthesis of 1 -(
t ol uene- 4-sul fonyl ) - 1- benzyl - spi ro- (i ndol e- 3, 3’ - pyrrol i di ne) - 2-

ones

A solution of 1- benzyl - spi ro- 3-cycl opropyl -i ndol e- 2- one
(0.100 g, 0.401 pmol), Ml (11 nmy, 0.040 nmmol) and N
(benzyli di ne)-p-tol uenesul fonimde (135 ng, 0.521 mmol) in 1 THF
(1 nm) was heated to 60 °C for 8h. The reaction mxture was
allowed to cool to room tenperature before being quenched with 1
nmL of water, a few crystals of Na,S; Oy (to quench the I, fornmed in
the reaction) and diluted with 1 nL of EtOAc. The phases were
separated, the aqueous |layer extracted with EtQAc (3 x 20 nl).
The conbi ned organic |ayers were washed with water and brine (20
nmL each), dried over Na,SOQ,. After renoval of solvent, the crude
product was purified by colum chromatography using a gradi ent of
15 to 30 % EtOAc in hexane. The concentrated chromatographed
product was dissolved in CHCO, (10 nL), washed with 1M NaOH and
water (10 nmL each) to renove tol uene-4-sul fonam de and afford 198
mg (97 % of the product (both diastereoners) as a colorless
solid.

HPLC retention tinme: (R, S*)-diastereoner (major): 13.8 mn,
(R*,R*)-diastereomer (mnor): 15.2 mn (80:20 hexanes/EtOAc),
di astereoneric ratio: 91:9; np 160-167 [ 'H NWR (CDC 3 500
MHz, mnor isoner*) d 7.78-7.72 (m 2H), 7.38-7.33 (m 2H), 7.27-
7.20 (m 3H), 7.15-6.96 (m 8H), 6.88-6.80 (m 2H), 6.49 (d, 1H,
J = 7.8 Hz), 6.45 (d*, J = 7.7 Hz), 5.05 (s*), 4.94 (d, 1H J
15.7 Hz), 4.93 (d*, J = 15.7 Hz), 4.88 (s, 1H), 4.59 (d, 1H J
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15.7 Hz), 4.43 (ddd*, J = 11.3 Hz, 11.3 Hz, 5.7 Hz), 4.20-4.03
(m 2H), 3.97 (ddd, 1H, J = 10.8 Hz, 8.6 Hz, 4.8 Hz), 2.47 (s*),
2.46 (s, 3H), 2.20-2.03 (m 3H); °C NWR (CDO 3 125 MHz) d 176. 5,
176.0*, 143.9, 143.8*, 142.8*, 142.0, 137.0, 136.5*, 135.3,
135.2*, 135.0*%, 133.4, 129.7, 128.9*, 128.8*, 128.7, 128.6,
128.4, 128.3, 128.2, 127.9*, 127.8, 127.6, 127.5, 127.2*, 127.0,
126. 7*, 125.3, 122.8*, 122.2, 109.2*, 108.9, 71.7*, 70.5, 60.4*,
59.8*, 59.1, 49.0*, 48.3, 43.7, 43.4*, 35.8*, 34.2, 21.6, 21.0%*,
14.2*; IR (KBr) n 3029, 2922, 2359, 2340, 1709, 1611, 1488, 1467,
1454, 1350, 1164, 1093, 1029, 971, 815, 776, 754, 727, 699, 660,
588, 575, 550; Ms (DEl) Calc. for GCgoHiNGSSi: 508.2, Found:
508.1; Anal. Calc. for GiHsNGS: C 73.20, H 5.55, N 5.51, Found:
C 73.05, H5.75, N 5.46.

2" -(2-net hyl - phenyl )-1"-(tol uene-4-sul fonyl)-1-benzyl - spi ro-
(indole-3,3 -pyrrolidine)-2-one (entry 7)

HPLC retention tine: (R, S*)-diastereoner (major): 15.5 mn,
(R*,R*)-diastereomer (mnor): 12.8 mn (80:20 hexanes/EtOAc),
di astereoneric ratio: 98:2; np 204-205 °C, 'H NWR (GDs, 500 MHz)
d7.98-7.96 (m 2H), 7.69 (dd, 1H, J = 7.8 Hz, 0.9 Hz), 7.16-6.94
(m 9H), 6.73 (d, 1H, J = 7.5 Hz), 6.67 (ddd, 1H J = 1.2 Hz, 7.7
Hz, 7.7 Hz), 6.37 (ddd, 1H, J = 7.6 Hz, 7.6 Hz, 1.0 Hz), 6.23 (d,
1H, J = 7.5 Hz), 5.80-5.78 (m 1H), 5.44 (s, 1H), 4.58 (d, 1H J
= 15.5 Hz), 4.23 (d, 1H, J = 15.5 Hz) , 4.11 (ddd, 1H, J = 10.3
Hz, 9.0 Hz, 6.7 Hz), 3.85 (ddd, 1H, J = 9.0 Hz, 6.0 Hz, 2.2 Hz),
1.99 (ddd, 1H, J = 13.0 Hz, 10.3 Hz, 8.0 Hz), 1.94 (s, 3H), 1.66
(ddd, 1H, J = 13.0 Hz, 6.7 Hz, 2.2 Hz), 1.53 (s, 3H); ¥C NWR
(CsDs, 125 MHz, one apparent isomer) d 178.1, 143.0, 138.7, 136.5,
136.2, 135.8, 130.2, 129.5, 129.5, 128.9, 128.7, 128.4, 128.1,
127.9, 127.6, 127.5, 127.5, 126.1, 125.4, 121.9, 108.3, 65.1,
57.1, 47.3, 43.2, 34.4, 21.3, 18.8; IR (KBr) n 1706 (vs), 1608,
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1487, 1465, 1341, 1305, 1164, 1094, 1031, 774, 751, 671, 658

588, 552; Ms (DElI) Calc. for GCgpHoNeGS: 522.2, Found: 522.3;
Anal . Calc. for GCpHoNeOS: C 73.54, H 5.79, N 5.36, Found: C
73.64, H 5.93, N 5.44.

2" - (4-net hyl - phenyl )-1"-(tol uene-4-sul fonyl)-1-benzyl - spi ro-
(i ndol e-3,3 -pyrrolidine)-2-one (entry 8)

HPLC retention tine: (R, S*)-diastereoner (major): 15.0 mn,
(R*,R*) diastereoner (mnor): 13.8 mn (80:20 hexanes/EtOAc),

di astereoneric ratio: 64:36; np 178 °C; 'H NWR (CDd 3 500 Mz,

m nor diastereonmer*) d 7.74-7.71 (m 2H), 7.76-7.73 (m 2H),
7.36-6.61 (m 2H, 2H*), 7.25-6.84 (m 11H, 12H), 6.50 (d, 1H, J
= 7.3 Hz), 6.44 (d, 1H, J = 7.4 Hz), 6.48-6.46 (m 1H), 5.00 (s,
1H*), 4.99 (d, 1H, J = 15.7 Hz), 4.97 (d, 1H, J = 15.8 Hz), 4.78
(s, 1H), 4.55 (d, 1H J = 15.8 Hz), 4.42 (ddd, 1H, J = 11.4 Hz,
11.4 Hz, 5.7 Hz), 4.16 (d, 1H*, J = 15.7 Hz), 4.15-4.04 (m 1H,
1H), 3.93 (ddd, 1H, J = 10.8 Hz, 8.8 Hz, 4.6 Hz), 2.48 (s, 3H),
2.46 (s, 3H), 2.31 (s, 3H), 2.24 (s, 3H), 2.19-2.11 (m 1H
1H*), 2.08-2.02 (m 1H), 1.96 (ddd, 1H", J = 12.6 Hz, 11.4 Hz,
8.22 Hz); ¥C NWR (CDO 3, 125 MHz, ninor diastereoner*) d 176. 4,
176.1*, 143.9, 143.7*, 142.8*, 142.0, 137.4, 137.3*, 135.3,
135.1*, 135.0*, 133.6, 129.7, 128.9*, 128.7, 128.6, 128.5*,
128.4, 128.4, 128.3, 128.2, 127.8, 127.5, 127.5, 127.2*, 126.9,
126.9, 126.7, 125.4, 122.8*, 122.3, 122.2*, 109.3*, 109.0, 71.6*,
70.5, 59.7*, 59.1, 49.0*, 48.3, 43.6, 43.4*, 35.7*, 34.0, 21.6,
21.6*, 21.3*, 21.2; IR (KBr) n 1711, 1612, 1597, 1489, 1467
1459, 1380, 1351, 1164, 1092, 1029, 1019, 816, 751, 733, 709,
698, 660, 591, 584, 572, 550, 542; Ms (DEl) Calc. for GCsHoNGsS:
522.2, Found: 522.0; Anal. Calc. for GCuHso\eOS: C 73.54, H 5.79,
N 5.36, Found: C 73.43, H 5.95, N 5.48.
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2’ -(2-brono-phenyl)-1"-(tol uene-4-sul fonyl)-1-benzyl - spiro-
(indole-3,3 -pyrrolidine)-2-one (entry 9)

HPLC retention tine: (R, S*)-diastereoner (major): 19.7 mn,
(R*,R*)-diastereomer (mnor): 16.1 mn (80:20 hexanes/EtOAc),

di astereoneric ratio: 98:2; np 204-205 °C, 'H NMR (CDCO 3, 500 MHz)

d 7.84-7.81 (m 3H), 7.43-7.19 (m 9H), 7.12-7.07 (m 1H), 7.03
(ddd, 1H, J = 7.7 Hz, 7.7 Hz, 1.1 Hz), 6.62-6.60 (m 1H), 6.54
(ddd, 1H, J = 7.7 Hz, 7.7 Hz, 1.1 Hz), 5.74 (ddd, 1H, J = 7.7 Hz,
7.7 Hz, 1.1 Hz), 5.27 (s, 1H), 4.91 (d, 1H, J = 15.4 Hz), 4.54
(d, 1H, J = 15.4 Hz), 4.04-4.01 (m 1H), 3.94 (ddd, 1H, J = 11.4
Hz, 8.9 Hz, 6.2 Hz), 2.47 (s, 3H), 2.38 (ddd, 1H J = 13.1 Hz,
11.35 Hz, 7.9 Hz), 2.09 (ddd, 1H, J = 13.1 Hz, 6.2 Hz); ¥C NWR
(Cbd 3 125 MHz) d 178.0, 143.7, 143.2, 139.0, 135.8, 133.4,
132.2, 129.5, 129.2, 128.6, 128.4, 128.4, 127.8, 127.7, 127.2

126.8, 124.4, 124.3, 121.8, 108.5, 66.8, 56.7, 47.2, 43.5, 34.4,
29.7, 21.7; IR (KBr) n 1710, 1612, 1489, 1465, 1372, 1354, 1341,
1159, 1091, 1013, 814, 776, 751, 741, 700, 652, 587, 547, M
(DEI') Calc. for GH7Br N:GsS: 588.1, Found: 588.0; Anal. Calc. for
Co1H7BrNeGsS: C 63.37, H 4.63, N 4.77, Found: C 63.23, H 4.88, N
4. 84.

2’ - (4-brono-phenyl)-1"-(tol uene-4-sul fonyl)-1-benzyl - spiro-
(indole-3,3 -pyrrolidine)-2-one (entry 10)

HPLC retention tine: (R, S*)-diastereoner (major): 19.7 mn,
(R*,R*)-diastereonmer (mnor): 16.8 mn (80:20 hexanes/Et QAc),
di astereoneric ratio: 82:12; np 153-154 °C; 'H NWMR (CDd 3 500
MHz, m nor diastereoner*) d 7.75-7.69 (m 2H, 2HY), 7.38-7.35 (m
2H, 2H), 7.27-6.89 (m 12H, 12H), 6.53-6.48 (m 1H 1H‘), 5.02
(s, 1H), 4.96 (d, 1H, J = 15.9 Hz), 4.96 (d, 1H J = 15.7 Hz),
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4.75 (s, 1H), 4.57 (d, 1H, J = 15.7 Hz), 4.42 (ddd, 1H, J = 11.5
Hz, 11.5 Hz, 5.6 Hz), 4.15 (d, 1H*, J = 15.9 Hz), 4.15-4.04 (m
1H, 1H), 3.93 (ddd, 1H, J = 11.0 Hz, 9.0 Hz, 3.9 Hz), 2.49 (s,
3H), 2.47 (s, 3H), 2.20-2.12 (m 1H 1H), 2.04-1.99 (m 1H,
1H); ¥C NWR (CDd s, 125 MHz, minor diastereoner*) d 178.8*,
175. 9, 144. 2, 144, 1%, 142. 8*, 142. 9, 135. 7*, 135. 6, 135. 1,
134.9*, 134.8*, 132.8, 131.1, 130.7, 129.8, 129.2, 129.1%*,
128.8*, 128.7, 128.2, 127.8*, 127.7, 127.5*, 126.9, 126.7, 125.2,
123.0*, 122.5, 122.2*, 121.9*, 121.8, 109.4*, 109.2, 71.0*, 70.2,
59. 7%, 59.2, 49.0*, 48.5, 43.7, 43.5*, 35.8*, 34.0, 21.7; IR
(KBr) n 1710, 1612, 1488, 1466, 1385, 1368, 1351, 1338, 1176,
1160, 1097, 1033, 1010, 808, 753, 740, 706, 657, 589, 548; M
(DElI') Calc. for GiH7Br N:GsS: 588.1, Found: 588.0; Anal. Calc. for
CG1H7/BrNeO3;S: C 63.37, H 4.63, N 4.77, Found: C 63.42, H 4.83, N
4. 66.

2" -(4-trifluoronethyl-phenyl)-1"-(tol uene-4-sul fonyl)-1-benzyl -
spiro-(indole-3,3 -pyrrolidine)-2-one (entry 11)

HPLC retention tine: (R, S*)-diastereoner (major): 27.6 mn,
(R*,R*)-diastereomer (mnor): 21.1 mn (80:20 hexanes/EtOAc),

di astereoneric ratio: 84:16; np 197 °C, 'H NWR (CDd 3 500 Mz,

m nor diastereoner*) d 7.74-7.71 (m 2H, 2H), 7.39-6.95 (m 13H,
13H*), 6.88 (ddd, 1H, J = 7.6 Hz, 7.6, 1.0 Hz), 6.54-6.50 (m
2H*), 6.53 (d, 1H, J = 12.9 Hz), 5.09 (s, 1H), 4.95 (d, 1H J =
15.6 Hz), 4.93 (d, 1H*, J = 15.8 Hz), 4.90 (s, 1H), 4.59 (d, 1H,
J =15.6 Hz), 4.43 (ddd, 1H*, J = 11.5 Hz, 11.5 Hz, 5.7 Hz), 4.18
(d, 1H*, J = 15.8 Hz), 4.15-4.06 (m 1H, 1H*), 3.97 (ddd, 1H J =
11.0 Hz, 8.9 Hz, 3.9 Hz), 2.47 (s, 3H), 2.47 (s, 3H), 2.22-2.13
(m 1H, 1H*), 2.06-2.00 (m 1H 1H):; C NWR (CDdj; 125 Mz,
m nor diastereonmer*) d 175.9, 175.7*, 144.3, 144.2*, 141.9,
142.7*, 140.9, 135.1, 134.8*, 132.8, 130.0*, 129.9, 129.8,
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129.6*, 129.2*, 128.8, 128.7, 128.6*, 128.2, 127.9, 127. 8,
127.6*, 127.5*, 127.0, 126.6, 125.3*, 125.1, 124.8*, 124.5,
124.5, 124.5*, 122.5, 122.3*, 109.5*, 109.2, 70.9*, 70.2, 59.7*,
59.3, 49.0*, 48.6, 43.8, 43.5*, 36.1*, 34.3, 21.6, 21.6*; IR
(KBr) n 1711, 1615, 1488, 1466, 1375, 1370, 1353, 1340, 1328
1160, 1112, 1068, 1029, 1016, 836, 810, 751, 744, 700, 657, 589,
548; M5 (DEl) Calc. for GCsH/FsNeGS: 576.2, Found: 576.0; Anal
Calc. for GCyH7FsNeOsS: C 66.65, H 4.72, N 4.86, Found: C 66.47, H
4.81, N 4.66.

2’ - (4- met hoxy- phenyl )-1" - (tol uene-4-sul fonyl) - 1- benzyl - spi ro-
(indole-3,3 -pyrrolidine)-2-one (entry 12)

HPLC retention tine: (R*,S*)-diastereonmer (mgjor): 20.5 mn,
(R*,R*)-diastereomer (mnor): 17.8 mn (80:20 hexanes/EtOAc),

di astereoneric ratio: 67:33; np 153-155 °C; 'H NWMR (CDd 3 500

MHz, mnor diastereoner*) d 7.75-7.72 (m 2H), 7.72-7.69 (m
2H), 7.36-7.34 (m 2H, 2H), 7.22-6.87 (m 11H, 11H), 6.66-6.64
(m 1H*), 6.62-6.60 (m 1H), 6.45 (d, 1H J = 8.5 Hz), 6.48 (d,
1H*, J = 7.1 Hz), 5.00 (d, 1H, J = 16.4 Hz), 4.97 (d, 1H J =
15.8 Hz), 4.98 (s, 1H), 4.73 (s, 1H), 4.53 (d, 1H J = 15.8 Hz),
4.44 (ddd, 1H*, J = 11.4 Hz, 11.4 Hz, 5.7 Hz), 4.16 (d, 1H, J =
16.4 Hz), 4.12-4.04 (m 1H, 1H), 3.92 (ddd, 1H, J = 10.7 Hz, 9.0
Hz, 4.5 Hz), 3.75 (s, 3H), 3.72 (s, 3H), 2.48 (s, 3H), 2.46 (s,
3H), 2.21-2.13 (m 1H, 1H), 2.09-2.02 (m 1H), 2.01-1.93 (m
1H*); ¥C NWR (CDO s, 125 MHz, minor diastereoner*) d 176.3,
176.2*, 159.3*, 159.2, 143.9, 143.7*, 142.8*, 142.0, 135.2,
135.2*, 135.0*, 133.2, 129.7, 129.7*, 128.9, 128.9*, 128.7,
128.6*, 128.5, 128.5*, 128.5*, 128.4, 128.2, 128.2*, 127.8,
127.8*, 127.5, 127.3*, 126.9, 126.7*, 125.3, 122.8*, 122.3,
122.3*, 113.3*, 113.0, 109.2*, 109.0, 71.4*, 70.3, 59.8*, 59 2,
55.1, 55.0*, 49.0*, 48.0, 43.6, 43.3*, 35.5*, 33.7, 21.6, 21.6%*,
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IR (KBr) n 1708, 1514, 1493, 1360, 1350, 1249, 1176, 1160, 1092,
1023, 824, 757, 699, 668, 659, 575, 543; M5 (DEl) Calc. for
CsoHsoNeOyS: 539. 2, Found: 538.1; Anal. Calc. for GCpHohNeOiS: C
71.35, H5.61, N 5.20, Found: C 71.24, H5.74, N 5.18.

2" -(a-furyl)-1"-(tol uene-4-sul fonyl)-1-benzyl -spiro-(indole-3,3 -
pyrrolidine)-2-one (entry 13)

HPLC retention tine: (R, S*)-diastereoner (major): 15.2 mn,
(R*,R*)-diastereomer (mnor): 12.8 mn (80:20 hexanes/EtOAc),
di astereoneric ratio: 89:11; np 161-162 °C; 'H NWMR (CDd 3 500
M) d 7.75-7.72 (m 2H), 7.33-7.07 (m 9H), 6.84 (ddd, 1H, J =
7.6 Hz, 7.6 Hz, 1.0 Hz), 6.70-6.68 (m 1H), 6.61 (d, 1H J = 7.5
Hz), 6.21-6.19 (m 1H), 6.16-6.15 (m 1H), 4.98 (s, 1H), 4.94 (d,
1H, J = 15.7 Hz), 4.69 (d, 1H, J = 15.7 Hz), 3.95-3.92 (m 2H),
2.44 (s, 3H), 2.35-2.28 (m 1H 2.18-2.11 (m 1H); *3C NWR (CDd s,
125 MHz, one apparent isonmer) d 176.6, 151.2, 143.6, 142.3,
141.8, 135.5, 134.3, 129.6, 128.8, 128.6, 127.9, 127.6, 127.1,
124.4, 122.5, 110.4, 109.2, 108.9, 63.2, 57.5, 47.3, 43.6, 34.5,
21.6; IR (KBr) n 1706, 1614, 1600, 1489, 1466, 1459, 1450, 1369,
1353, 1340, 1311, 1221, 1176, 1161, 1098, 1081, 1037, 1009, 831,
815, 756, 744, 699, 661, 601, 588, 547, 532, 473; M5 (DEl) Calc.
for GuoHsNoOyS: 498.2, Found: 498.1; Anal. Calc. for GoHsNOS: C
69.86, H 5.26, N 5.62, Found: C 69.88, H 5.37, N 5.68.

2’ - (4- et hyl - phenyl ) -1’ - (napt hal ene- 4- sul fonyl ) - 1- benzyl - spi r o-
(i ndol e-3, 3" -pyrrolidine)-2-one

HPLC retention tine: (R, S*)-diastereoner (major): 25.4 mn,
(R*,R*)-diastereomer (mnor): 23.9 mn (85:15 hexanes/EtOAc),

di astereoneric ratio: 89:11; np 181°C, 'H NMR (CDCl 3, 300 MHz) d
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8.33 (d, 2H, J = 1.5 Hz), 8.16 (d, 2H, J = 8.7 Hz), 7.95-7.93 (m
2H), 7.85 (dd, 1H, J = 8.4 Hz, 1.9 Hz), 7.69-7.58 (m 2H), 7.22-
6.82 (m 12H), 6.47 (d, 1H J = 7.5 Hz), 4.95 (d, 1H J = 16.4
Hz), 4.90 (s, 1H), 4.52 (d, 1H, J = 16.4 Hz), 4.14-4.05 (m 2H),
2.22 (s, 3H), 2.21-2.08 (m 2H); ): '°C NWR (CDd 3, 125 MHz, maj or
isoner reported) d 176.4, 142.1, 137.5, 136.8, 135.3, 135.1,
133.7, 133.5, 129.6, 129.3, 129.2, 128.8, 128.6, 128.4, 128.0,
127.7, 127.5, 127.4, 126.9, 125.4, 123.4, 122.2, 109.0, 70.5,
59.0, 48.2, 43.6, 33.9, 21.2; IR (KBr) n 1711, 1612, 1488, 1469,
1455, 1348, 1241, 1164, 1132, 1075, 1020, 969, 864, 817, 794,
750, 698, 657, 618, 580, 568, 547, 477; MS (DElI) Calc. for
CssHsoNeG3S: 558. 2, Found: 558.2; Anal. Calc. for GCsHoeGS: C
75.24, H 5.41, N 5.01, Found: C 74.99, H 5.58, N 5.02.

2’ -cinnanmoyl -1’ - (t ol uene- 4-sul fonyl ) - 1- benzyl - spi ro- (i ndol e- 3, 3’ -
pyrrolidine)-2-one (entry 14)

HPLC retention tine: (R, S*)-diastereoner (major): 17.6 mn,
(R*,R*) diastereoner (mnor): 15.1 mn (80:20 hexanes/EtOAc),

di astereoneric ratio: 74:16; np 182 °C, 'H NWR (CDd 3 500 Mz,

m nor diastereoner*) d 7.77-7.74 (m 2H), 7.75-7.72 (m 2H),
7.60-7.58 (m 1H), 7.36-7.33 (m 2H), 7.26-6.94 (m 10H 13H),
6.86-6.82 (m 2H), 6.82-6.78 (m 2H), 6.56-6.53 (m 1H'), 6.55
(dd, 1H, J = 7.7 Hz, 1.0 Hz), 6.41 (d, 1H, J = 16.0 Hz), 6.17 (d,
1H, J = 16.0 Hz), 6.03 (dd, 1H, J = 16.0, 8.7 Hz), 5.82 (dd,
1H, J = 16.0 Hz, 8.9 Hz), 5.16 (d, 1H J = 16.0 Hz), 5.12 (d,
1H, J = 17.0 Hz), 4.54 (d, 1H, J = 8.7 Hz), 4.47 (d, 1H, J =
17.0 Hz), 4.41 (d, 1H, J = 16.0 Hz), 4.17 (ddd, 1H-, J = 16.7 Hz,
9.9 Hz, 6.5 Hz), 4.09-3.99 (m 1H, 1H'), 4.03 (dd, 1H, J = 8.9
Hz, 0.7 Hz), 3.67 (ddd, 1H, J = 13.8 Hz, 10.5 Hz, 3.3 Hz), 2.46
(s, 3H), 2.39 (s, 3H), 2.35-2.29 (m 1H, 1H*), 2.18 (ddd, 1H-, J
= 12.8 Hz, 9.9 Hz, 8.3 Hz), 2.02 (ddd, 1H, J = 11.3 Hz, 8.0 Hz,
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3.3 Hz); ¥C NWR (CDCl 3, 125 MHz, minor diastereomer*) d 176.3*,
175.5, 144.1, 143.4*, 142.6*, 141.9, 136.0, 135.9*, 135.1*,
134.7, 133.0, 133.3*, 132.6, 129.8, 129.6, 129.5*, 129.4*,6 128. 8*,
128.7, 128.6, 128.6*, 128.5, 128.4*, 128.1, 127.9, 127.9*,
127.7*, 127.4*, 127.3, 126.9, 126.8*, 126.8*, 126.5, 125.4,
125.1*, 124.5, 123.1, 123.0*, 109.6, 109.3*, 72.5*, 69.9, 58.8,
58.6*, 48.0, 43.9, 43.5*, 35.2*, 33.0, 21.6, 21.5*; IR (KBr) n
1709, 1613, 1494, 1481, 1467, 1452, 1375, 1352, 1362, 1341, 1327,
1173, 1163, 1153, 1106, 1098, 1085, 979, 971, 749, 738, 697, 664,
610, 584, 547; Ms (DElI) Calc. for GCsHgoNeGsS: 534. 2, Found: 534.1

Anal . Calc. for GCaHoNeOS: C 74.13, H 5.66, N 5.24, Found: C
74.09, H 5.83, N 5.17.

2" - (1- et hyl ci nnanoyl )- 1" - (t ol uene-4-sul fonyl ) - 1- benzyl - spi r o-
(indole-3,3 -pyrrolidine)-2-one (entry 15)

HPLC retention tinme: (R, S*)-diastereoner (major): 15.3 mn,
(R*,R*)-diastereomer (mnor): 11.6 mn (80:20 hexanes/EtOAc),

di astereoneric ratio: 52:48; np 143 °C; 'H NWR (CDd 3 500 Mz,

m nor diastereoner*) d 7.86 (d, 2H J = 8.2 Hz), 7.83-7.80 (m
2H), 7.41-6.93 (m 14H, 15HY), 6.79 (d, 1H J = 7.5 Hz), 6.71
(d, 1H, J = 7.7 Hz), 6.67 (d, 1H J = 7.7 Hz), 5.06 (d, 1H J =
15.6 Hz), 5.03 (d, 1H, J = 15.2 Hz), 4.62 (d, 1H, J = 15.2 Hz),
4.52 (d, 1H, J = 15.6 Hz), 4.50 (s, 1H), 4.46 (s, 1H), 4.19-4.11
(m 1H), 4.01-3.87 (m 1H 2H), 2.47 (s, 3H), 2.45 (s, 3H),
2.41-2.35 (m 1H), 2.10-1.81 (m 1H, 2H), 1.78 (s, 3H), 1.44 (s,
3H):; ); ¥C NWR (CDCl 3, 125 MHz, nminor diastereomer*) d 176.9*,
175.6, 144.0*, 143.7, 142.3*, 142.2, 137.1, 137.1*, 135.5*,
135.4, 135.0, 135.0*, 129.8, 129.7*, 129.4, 129.2 , 128.8, 128.7,
128.6*, 128.2, 128.2*, 128.0, 127.9*, 127.8, 127.8*, 127.7,
127.6*, 127.5, 127.3*, 127.1, 127.0*, 126.5*, 126.4, 125.4,
125.3*, 123.4*, 122.9, 122.4, 122.3*, 109.3, 109.0*, 77.2, 75.0%*,
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63.9*, 58.5, 48.7*, 48.6, 44.0, 43.8*, 35.5*, 35.4, 21.7, 21.6*,
16.6*, 15.8; IR (KBr) n 1711, 1611, 1597, 1489, 1466, 1455, 1349,
1164, 1093, 1029, 1015, 750, 731, 698, 667.9, 667.5, 588, 581,
550; Ms (DElI) Calc. for GCuHNeOGS: 548.2, Found: 548.1; Anal.
Calc. for GCguHsoNeG3S: C 74.43, H 5.88, N 5.11, Found: C 74.43, H
6. 04, N 4.99.

2" -(tri-isopropylsilyl)-acetylenyl)-1 -(toluene-4-sulfonyl)-1-
benzyl -spiro-(indole-3,3 -pyrrolidine)-2-one (entry 16)

HPLC retention tine: (R*,S*)-diastereomer (mgjor): 7.8 mn,
(R*,R*)-diastereomer (mnor): 15.6 mn (85:15 hexanes/EtOAc),
di astereoneric ratio: 98:2; np 133-137 [ 'H NWR (CDC 3 300
MHz, mnor isoner*) d 7.90-7.84 (m 2H), 7.49-7.44 (m 1H), 7.39-
7.21 (m 7H), 7.17 (ddd, 1H, J = 1.2 Hz, 7.8 Hz, 7.8 Hz), 7.03
(ddd, 1H, J = 0.9 Hz, 7.5 Hz, 7.5 Hz), 6.72 (d, 1H J = 7.5 Hz),
4.93 (d, 1H, J = 15.6 Hz), 4.78 (d, 1H, J = 15.9 Hz), 4.50 (s*),
4.49 (s, 1H), 3.90-3.70 (m 2H), 2.46 (s, 3H), 2.20 (ddd, 1H J =
9.0 Hz, 9.0 Hz, 12.5 Hz), 2.02 (ddd, 1H, J = 4.0 Hz, 7.2 Hz, 12.6

Hz) 0.90-0.80 (m 21H); '*C NWMR (CDCls, 75 MHz) d 175.7, 144.0
142.3, 135.6, 134.1, 129.9, 128.9, 128.7, 128.0, 127.8, 127.3,
125.0, 123.1, 109.2, 100.6, 89.5, 58.3, 57.8, 47.6, 44.0, 34.3,
21.5, 18.2, 10.8; IR (KBr) n 2947.1, 2863.5, 2360.2, 2343.0,
1717.0, 1611.9, 1487.5, 1466.7, 1366.8, 1352.2, 1167.1, 1092.9,
816.0, 747.7, 698.1, 681.3, 661.7, 573.3, 548.3; M calc’'d for

GeHisNbG:SSi ;0 612. 1, Found: 612.3; Anal. Calc. for GeHuuNG:SSi: C
70.55, H7.24, N 4.57, Found: C 70.53, H 7.35, N 4.76.
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2- phenyl - 1- phenyl sul f onyl - pyrrol i di ne-3- (N, N-di phenyl ) -am de (13)

To Ml 2 (88 ng, 0. 32 nmol ) and N, N- di phenyl -
cycl opropanecar boxam de (101 ng, 0.410 mmol) 1 nL of a degassed

solution of N, N-dinethylacetamde (59 nL, 0.64 mol) in mxylene

(2 nm) was added. The reaction mxture was heated to 145 °C for
48h, then allowed to cool to room tenperature before being
quenched with 1 nL of water, a few crystals of Na;$S;0; (to quench
the I, formed in the reaction) and diluted with 1 nL of EtOAc.
The phases were separated and the aqueous |ayer extracted wth
EtOAc (3 x 20 nlL). The conbined organic |ayers were washed with
brine and water (20 nL each), dried over NaSQ, filtered,
concentrated, and purified by chromatography (Si O, 75: 25
hexanes/Et OAc) to afford the two diastereoners. The concentrated
chr omat ogr aphed products were each dissolved in CHO, (10 nl),
washed with 1M NaCH and water (10 nL each) to renove benzene-
sul fonam de and afford the pyrrolidine, one as a colorless oil
and the other as a colorless solid. diastereoner 1: 51 ng (33 %,
di astereomer 2: 33 ng (21 9.

Di astereomer 1: 'H NMR (CDCl 3, 300 MHz) d 7.83-7.79 (m 2H), 7.61-
7.48 (m 4H), 7.32-7.16 (m 12H), 7.08-6.98 (m 1H), 6.72-6.62
(m 1H), 4.92 (d, 1H J = 8.1 Hz), 3.78 (ddd, 1H, J = 11.0 Hz,
6.2 Hz, 5.0 Hz), 4.43 (ddd, 1H, J = 11.0 Hz, 11.0 Hz, 8.1 Hz),
3.07 (q, 1H, J = 8.1 Hz), 1.90-1.82 (m 2H); *°C NWMR (CDO 3, 75
MHz) d 171.4, 141.3, 137.7, 133.0, 129.3, 128.8, 127.9, 126.7,
111.2, 68.4, 53.3, 49.8, 29.3; IR (KBr) n 1738, 1669, 1594, 1490,
1447, 1377, 1347, 1263, 1163, 1098, 761, 722, 692, 599; M (FAB)
Cal c. for GCuthsNoOS + H': 483. 1743, Found: 483.1746.

Di astereomer 2: np: 189 °C; 'H NWR (CDO s 200 MHz) d 7.53-7.45
(m 4H), 7.37-7.06 (m 14H), 6.57-6.53 (m 2H), 4.67 (d, 1H J
8.3 Hz), 3.86-3.77 (m 1H), 3.56-3.33 (m 2H), 2.70 (ddd, 1H, J
13.3, 9.5, 8.3 Hz), 2.06-1.96 (m 1H); '*C NW\R (CDd 3 75 MHz) d
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169.6, 143.0, 139.0, 132.2, 130.0, 128.8, 128.8, 128.6, 128.2,
128.2, 127.1, 126.1, 110.5, 64.4, 47.8, 47.7, 27.4; IR (KBr) n
1674, 1493, 1444, 1347, 1308, 1177, 1163, 1099, 1075, 1052, 1018,
757, 717, 710, 697, 689, 668, 602, 572, M5 (FAB) Calc. for
CootbsNeOsS + H': 483. 1743, Found: 483. 1737.
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