


General Methods Unless stated otherwise, all reactions were carried out in
flame-dried glassware under a dry argon atmosphere. All solvents were purified and
dried according to standard methods prior to dseand **C NMR spectra were
recorded on a Varian instrument (300 MHalafb MHz, 400 MHz and 100 MHz,
respectively) and internally referenced to tetramethylsilane signal or repratmaiic
solvent signals. Bxafor *H NMR are recorded as follows: chemical shift ppm),
multiplicity (s = singlet, d = doublet, t = tripletp = multiplet or unresolved, br =
broad singlet, coupling constant(s) in Hz, integratiorgtalfor*C NMR are reported

in terms ofchemicalshift (U, ppm)

Experimental Sections:

General procedure for preparation of la-d
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toluene

A dry threenecked flask was charged wH#kpentenoic acid20 g, 200 mmol,
1.0 equiv) toluene(300 mL) 2, 2-dithiodipyridine (52.8 g, 240 mmol, 1.2 equsy
andtriphenylphosphin€62.9 g, 240 mmol, 1.2 equv The mixture washenstirred
atroom tenperatire for 1 hour.Whenthe reaction was complete (monitored by TLC),
the solventwas evaporated under reduced pressiiee crude product was purified
by column chromatography (SiOpetroleum ether/ethyl acetate10: 1) to afford
S-pyridin-2-yl pent4-enethioat€20.4 g,53% yield)
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1a: R' = Ph, R? = Me

1b: R' = Ph, R?2 = Bn
= 1c:R'=H,R%2=Bn
N 1d: R' = H, R? = 1-naphthylmethyl
R®  qad

Mel, NaH, THF
S or ArCH,Br, NaH, DMF A\

S
R SN R’
H

MeMgBr (1.5 equivs, 3M in EtO) was addediropwiseto a solution ofpyrrole
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or 2-phenyl pyrrole(1.0 equiy0.1 M) in tolueneat-78 °C in a drythreenecked flask
After the reaction wasstirred at room temperatre for 1 hour S-pyridin-2-yl
pent4-enethioatg1.5 equiy 1.0 mol/L) in toluenewasadded slowlyto the reaction
mixture at-78 °C. Thenthe reaction mixture was stirred mom temperatre. When
the reaction was complete (maniéd by TLC),it wasquenchedy saturated\NH,ClI
(ag.) at 0 °C and extracted withethyl acetateThe combinedorganic layes were
washed with brinedried over anhydrouda,SQ,, and filterel. After the solvent was
removed under reduced pressure, the reswaspurified by column chromatography
(SiO;, petroleum ether/ethyl acetateb0: 1) to affordacylated pyrrole

The aylated pyrrole was dissolvedin 'PrOH (0.5 mol/L), and thensodium
borohydride(2.0 equiv) was added. Thesactionmixture was reflugd until pyrrole
was fully consumed(monitored by TLC) After the solventwas evaporated under
reduced pressuréhe crude product was purified by column chromatography £SiO
petroleum ether/ethyl acetates0. 1) to affordthe alkylated pyrrole

To a suspesion ofNaH (30 equiw) in THF (0.1 M)or DMF (0.1 M)in adry

threenecked flaskvasaddedalkylated pyrrolg(1.0 equiv)in THF or DMFslowly at
0 °C. After the mixture was stied at room temperatufer 1 hour,Mel (3.0 equis) or
ArCH,Br (1.5 equig) was addediropwiseat 0 °C. The reaction was stid at rom
temperature untiblkylated pyrrolewas fully consumedmonitored by TLC) It was
qguenched byvaterat 0 °C and extracted witlethyl acetateThe organic layes were
washed with brinedried overanhydrous Ng5O, andfil tered. Afterthe solvent was
removed under reducqutessuretheresiduewas purified by column chromatography

(SiO,, petroleum ether/ethyl acetatel/100-1/500 to affordla-d.

/\/\/@Ph 1-Methyl -2-(pent-4-en-1-yl)-5-phenyl-1H-pyrrole (1a)
~ I8 Yellow liquid (1.2 g, 22%yield overthree steps), following silica
gel column chromatography (ethyl acetate/petroleum ether = 1/100 Awalytical
data forla *H NMR (300 MHz, CDCY) 1 1.74-1.84 n, 2H), 2.21 (8, J,= 6.9 Hz,J,
=7.5Hz, 2H), 2. (t,J= 8.1 Hz, 2H), 3.51 (s, 3H5.02 (d,J = 10.2 Hz, 1H), 5.07 (d,

J=17.1 Hz, 1H)5.825.91 (m, 1H), 5.97 (d] = 3.3 Hz, 1H), 6.15 (d] = 3.6 Hz, 1H),
S3



7.237.30 (m, 1H), 7.35.38 (m, 4H):*C NMR (75 MHz, CDC}) 11 26.4, 27.7, 31.6,
33.5, 105.3107.4, 114.9, 126.4, 128.3, 128.7, 133.9, 134.1, 134.9, 138.4; IR (film)
2931, 1640, 1601, 1511, 1455, 1308, 992, 910, 749, 698 EIRMS (ESI) exact
mass calcd for GHooN (M+H)" requiresm/z226.1590, founan/z226.1594.

/\/\/@Ph 1-Benzyt2-(pent-4-en-1-yl)-5-phenyl-1H-pyrrole (1b)
N
~ Bn Yellow solid (276 mg, 10% yieldver three steps), following

silica gel column chromatography (ethyl acetate/petroleum ether = 1/250, v/v).
Analytical data forlb: m.p. = 43-44°C; *H NMR (300 MHz, CDC}) {i 1.68-1.75(m,

2H), 2.08 (d, J.= 6.9 Hz,J, = 7.2 Hz, 2H), 2.43 (tJ= 7.8 Hz, 2H),4.92 (d,J= 9.6

Hz, 1H) 4.97 (d,J = 16.8 Hz, 1H)5.13 (s, 2H), 5.76.76 (m, 1H), 6.07 (d] = 3.0

Hz, 1H), 6.25 (dJ = 3.9 Hz, 1H), 6.90 (dJ = 6.9 Hz, 2H), 7.27.31 (m, 8H):**C

NMR (75 MHz, CDC}) U 26.0, 27.6, 33.4, 47.5, 106.0, 108.1, 114.7, 125.6, 126.6,
126.9, 128.3, 128.7, 128.8, 133.7, 134.5, 134.8, 138.4, 139.1; IR (film) 2931, 1601,
1495, 1450, 1360, 1312, 1074, 1027, 913, 749, 726, 698 BIRMS (ESI)exact
mass calcd for SHaN (M+H)" requiresm/z302.1903, founan/z302.1910.

/\/\/@ 1-Benzyl2-(pent-4-en-1-yl)-1H-pyrrole (1c)
= N

Bn Yellow liquid (1.1 g, 22% vyieldverthree steps), following silica gel
column chromatography (ethyl acetate/petroleum etheB&01A/v). Analytical data
for 1c; *H NMR (300 MHz, CDCY) Ui 1.63-1.71 (m, 2H), 2.07 (= 7.2 Hz,J, =
6.9 Hz, 2H), 2.46 (tJ = 7.5 Hz, 2H),4.93 (d,J = 9.9 Hz, 1H)4.98 (d,J = 16.8 Hz,
1H), 5.03 (s, 2H), 5.756.80 (m, 1H), 5.97 (s, 1H), 6.13 (= 3.0 Hz, 1H), 6.61 (s,
1H), 6.98 (dJ = 7.5 Hz, 2H), 24-7.32 (m, 3H);*°C NMR (75 MHz, CDC}) Ui 25.5,
27.9, 33.3, 50.2, 106.0, 107.1, 114.7, 120.8, 126.3, 127.3, 128.6, 133.2, 138.4, 138.5;
IR (film) 2931, 2860, 1703, 1640, 1495, 1453, 1428, 1355, 1295, 1074, 1029, 992,
910, 695 crit; HRMS (ESI) exact mass alcd for GgHaoN (M+H)* requiresm/z
226.1590 foundm/z226.1591



/\/\/E\> 1-(Naphthalen-1-ylmethyl)-2-(pent-4-en-1-yl)-1H-pyrrole
= N (1d)

O Yellow liquid (400 mg, 18% yieldverthree steps), following
silica gel column chromatography (ethyl acetate/petroleunereth 1/300, v/v).
Analytical data forld: *H NMR (300 MHz, CDC}) Ui 1.631.73 (m, 2H), 2.03 (g J;
= 6.9 Hz,J, = 7.5Hz, 2H), 2.46 (tJ= 7.8 Hz, 2H)4.88 (d,J = 11.1 Hz, 1H)4.93 (d,
J=17.7 Hz, 1H)5.39 (s, 2H), 5.6%6.78 (m, 1H), 6.04 (m, 1H), 6.1618 (m, 1H),
6.556.59 (m, 2H), 7.30 (tJ= 7.8 Hz, 1H), 7.4-7.52 (m, 2H), 7.70 (dJ= 8.4 Hz,
1H), 7.827.88 (m, 2H);"*C NMR (75 MHz, CDC}) i 25.4, 27.8, 33.2, 47.8, 105.9,
107.2, 114.7, 120.9, 122.2, 123.7, 125.6, 125.7, 126.3, 127.7, 128.8, 130.2, 133.2,
133.3, 133.9, 138.2; IR (film) 2929, 2858, 1639, 14B&28, 1297, 1076, 991, 910,
791, 769, 702 cilf HRMS (ESI) exact mass calcd fopd2N (M+H)* requiresm/z
276.1747, founan/z276.1749.

Procedure for preparation of 1ef

KOH
1\ S 1. POCIl3, DMF, O-rt N M NH,NH,eH,O
N 2. NaOH,H,0 OHC™ ™y (CH,CH,0H),0, 180 °C

Bn

1c

AN~
Me N
Bn

1e
92% vyield

To a solution oflc (450 mg, 2mmol) in DMF (10 mL) in a drythreenecked
flask was addedPOCk (367 mg, 2.4mmol, 1.2 equiv) dropwiseat 0 °C. After the
reactionmixture was stired at room temperatur®r 4 hours it was slowly adjusted
by the addition ofsaturatedNaOH (aq.)to pH >7 at 0 °C. Then tte reaction was
stirred at60 °C for 2 hours After the reaction was complete (monitored by TLg
mixture wasextractedwith ethyl acetateThe organic layes were washed with brine
dried over anhydrous N80, and filtrated. The solvent was removeid vacuoto

afford the crude productvhichwasusedin thenext step witbut purification
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KOH (400 mg, 7.1 mmolandhydrazine hydrat¢2 mL, 80%)were added t@a
solution of 1-benzyts-(pent4-enl-yl)-1H-pyrrole-2-carbaldehydein diethylene
glycol ether(5 mL). Thereactionmixture was stired at180°C. After the reaction was
complete (monitored by TLC)t was quenched witlH,O and extracted witkethyl
acetate The organic layes were washed with brinelried over anhydrous N8Oy,
filtrated and concenttad in vacuo.The crude product was purified by column
chromatography (Si§) petroleum ether/ethyl acetate1/100 to afford pyrrole 1e
(274 mg, 57% yield over two steps

/\/\ﬂ 1-Benzyl2-methyl-5-(pent-4-en-1-yl)-1H-pyrrole (1e)

7 N
Bn Yellow liquid (274 mg, 92% igld), following silica gel column

chromatography (ethyl acetate/petroleum ether = 1/100, Ahglytical data forle:

IH NMR (300 MHz, CDC)) Ui 1.60-1.70 (m, 2H), 2.6 (dt, J, = 6.9 Hz,J, = 7.8 Hz
2H), 2.12 (s, 3H), 2.45 (8= 7.5 Hz, 2H), 4.9 (d,J = 10.2 Hz, 1H), 4.97 (d] = 17.4
Hz, 1H),5.01 (s, 2H), 5.76.80 (m, 1H), 5.89 (s, 2H), 6.86 (d,= 7.5 Hz, 2H),
7.227.31 (m, 3H);**C NMR (75 MHz, CDCJ) Ui 12.3, 26.0, 28.0, 33.3, 46.5, 104.5,
105.5, 114.6, 125.6, 127.0, 128.0, 128.7, 132.6, 1388.71IR (film) 3102, 2930,
2859, 1640, 1495, 1416, 1354, 1299, 1029,1018, 991, 910, 727, 695HRMS
(ESI) exact mass calcd for floN (M+H)" requires m/z 240.1747, foundm/z

240.1749.

Ph rac-CPA OO
(W~ Y A~ o.p
N + O 0 N | PQ
Bn toluene, 40 °C (e} Bn |

/
o ©OH
1c 2a 1, 47% yield E

rac-CPA

To a solution oflc (450 mg, 2 mol) in toluene(10 mL) was addedhe enone
2a (290 mg, 2.2 mmolxandracemicphosphoric acid35 mg, 0.1 mmol, 5 mol%Yhe
mixture was stired at 40 °C for 12 hoursAfter the reaction was complete (monitored
by TLC), the solventwasevaporated under raded pressurelhe crude product was
purified by column chromatography (SiQpetroleum ether/ethyl acetate1/50) to
afford 1f (187 mg, 47% vyield)



Ph W 3-(1-Benzyt5-(pent-4-en-1-yl)-1H-pyrro |-2-yl)-1-p

o En henylpropan-1-one ()
Yellow solid (187 mg, 47% vyid), following silica

gel column chromatography (ethyl acetate/petroleum ether = 1/25,Arg)ytical

data forlf: m.p. = 5859 °C; *H NMR (300 MHz, CDC}) i 1.621.72 (m, 2H), 2.08

(appgq, J = 7.2 Hz, 2H), 2.47 (tJ = 7.5 Hz, 2H), 2.89 (t) = 8.4 Hz, 2H), 3.18.23

(m, 2H),4.92 (d,J = 9.3 Hz, 1H), 4.97 (d) = 17.4 Hz, 1H)5.08 (s, 2H), 5.6%.82

(m, 1H), 5.935.96 (m, 2H), 6.86 (d)= 7.2 Hz, 2H), 7.1-7.29 (m, 3H), 7.40 (t) =

7.5 Hz, 2H), 7.52 (t) = 7.2 Hz, 1H), 7.87 (d)= 7.5 Hz, 2H);"*C NMR (75 MHz,

CDCls) U 20.8, 25.8, 27.8, 33.3, 37.7, 46.4, 104.4, 104.6, 114.7, 125.5, 127.0, 127.9,

128.4, 128.6, 131.2, 132.9, 136.6, 138.3, 138.4, 199.¢filiR) 2928, 1682, 1494,

1418, 1351, 1273, 1193, 1006, 973, 909, 731, 697, 686, 642HRMS (ESI) exact

mass calcd for §H2eNO(M+H)" requiresm/z358.2165, founan/z358.2167.

General procedure for preparation of 1g-i

ﬂ 1. POCls, DMF, 0-rt /@\ MeOOC.__COOMe /) Goowe
N R CHO R
Bn 2 NaOH,H0 N piperidine, CHyCOOH, N“>7">coome
toluene, 80 °C n

Pd/C, H, J COOMe X"gr |
— 2 . R | - /T 1g: R = Ph
EtOAc, 40 °C N CoOMe  NaH, THF RN COOMe  1h:R=Me

n Bn COOMe 1i:R=H
In a drythreenecked flaskPOCE (2.0 equiv) was added to aolution ofN-Bn
pyrrole (1.0 equiy 0.7 M) in DMF at 0 °C. After the mixture was stied at room
temperaturdor 4 hoursit wasslowly adjustedoy the addition osaturatedNaOH (ag.)
to pH >7 at0 °C. Then the mixturevas stiredat 80 °C for 2 hours After the reaction
was complete (monitored by TLC}Yhe mixture wasquenched with water and
extracted withethyl acetateThe organic layes werewashed with brinedried over
anhydrous Ng5O, andfilt ered. After the solvent was removedviacuo,the residue

was purified by column chromatography (gi@etroleum ether/ethyl acetatel/100
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to affordpyrrolealdehyde

Thepyrrole aldehydé1.0 equiv)wasdissolvedn tolueng(0.3 mol/L) andmethyl
malonatg(1.1 equig), piperidine(1.0 equiv)and AcOH (0.1 equiv)were added. The
mixture was stired at 60 °C for 12 hoursAfter the reaction was complete (monitored
by TLC), the solventwasevaporated under reduced pressilitee crude product was
purified by column chromatography (SiOpetroleum ether/ethyl acetatel1/5) to
afford dimethyl(pyrrol-methylengmalonate

The mixture ofdimethyl (pyrrol-methylengmalonate(1.0 equiv,0.4 mol/L) and

Pd/C(10% 0.1 equiV) in ethyl acetateinder 1 atnof H, was stired at40 °C. After
the reaction was complete (monitored by TL@)e reaction mixture was filtered
through a pad otelite and washed witlethyl acetateThe solventwas evaporated
under reduced pressure afford the crude produgtwhich was directly used in the
next step.

To a suspension daH (30 equiw) in THF (03 M) in adry threenecked flask
was addedhte aforementionegbroductin THF (1 mol/L) slowly at 0°C. The mixture
was stired at room temperaturéor 1 hour After allyl bromide (1.5 equis) was
added ab °C, the reaction wastirred atroom temperatureVVhenthe reaction was
complete (monitored by TLC)t was quenched withvater at 0 °C and extracted
with ethyl acetateThe organic layerwere washed with brinelried over ahydrous
NaSO, and filtered. After the solvent was removed in vadhe crude product was
purified by column chromatography (Si(petroleum ether/ethyl acetatel/20) to
afford 1.

MeOOC COO';/Ie\ . Dimethyl 2-allyl-2-((1-benzyl1H-pyrrol -2-yl)methyl)
Z N malonate (1g)

White solid (1.3 ¢,40% vyield over four steps), following silica gel column
chromatography (ethyl acetate/petroleum ether = 1/20, svalytical data forlg:
m.p. = 85-86°C; 'H NMR (300 MHz, CDC}) 11 2.77 (d,J= 7.2 Hz, 2H), 3.13 (s, 2H),
3.69 (s, 6H)5.02 (d, J = 10.8 Hz, 1H), 5.03d| J = 16.2 Hz, 1H),5.05 (s, 2H),

5.505.61 (m, 1H), 6.03 (d]= 3.6 Hz, 1H), 6.21 (d] = 3.3 Hz, 1H), 6.79 (dJ = 6.9
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Hz, 2H), 7.157.27 (m, 8H):*C NMR (75 MHz, CDC}) t129.4, 37.1, 47.4, 52.5, 58.0,
108.3, 108.7, 119,1125.5, 126.9, 127.0, 128.2, 128.3, 128.7, 128.9, 132.5, 133.6,
135.2, 138.9, 171.3; IR (film) 2923, 2853, 1731, 1438, 1295, 1204, 1060, 1027, 943,
756, 738, 700 ciy HRMS (ESI) exact mass calcd fopdH,gNO4(M+H)" requires
m/z418.2013, founan/z418.197.

MeOOC COO';/Ie\ Dimethyl 2-allyl-2-((1-benzyt5-methyl-1H-pyrrol -2-yl)methyl)

Z N, malonate (1h)
White solid (36% yieldover four steps), following silica gel column chromatography
(ethyl acetate/petroleum ether = 1/20,)vAnalytical data forth: m.p. = 51-52 °C;

'H NMR (300 MHz, CDCL) Ui 2.10 (s, 3H), 2.73(d, J= 7.2 Hz, 2H), 3.14 (s, H),
3.68(s, 6H), 5.00:5.05 (m, 2H), 5.03 (s, 2H)5.535.59 (M, 1H), 5.85-5.88 (m, 2H),
6.89(d, J = 7.2 Hz, 2H), 7.21-7.30(m, 3H); **C NMR (75 MHz, CDCl) t112.5 29.2,
36.9 46.4 52.4 58.0 106.3 106.8 1190, 125.5 125.9 127.Q 128.7, 132.5, 138.4,
171.3 IR (film) 2952, 1729, 1438, 1301, 1198, 1155, 1067, 1027, 1001, 934, 861,
748, 730, 695, 67tm’; HRMS (ESI) exact mass calcd for s@HeNOs(M+H)*
requiresm/z356.1856found m/z356.1845

cooMe  Dimethyl 2-allyl-2-((1-benzyt1H-pyrrol -2-yl)methyl) malonate

MeOOC
/w
= N (1)

Bn

Colourless liquid (2.8 g, 23% yielnlverfour step$, following silica gel column
chromatography (ethyl acetate/petroleum ether = 1/20, v/v). Analytical datia fer
NMR (300 MHz, CDC}) Ui 2.71 (d,J = 7.2 Hz, 2H), 3.14 (s, 2H), 3.68 (s, 6H),
4.995.04 (m, 2H), 5.05 (s, 2H), 5.8163 (m, 1H), 5.93 (d]= 1.8 Hz, 2H), 6.16.12
(m, 1H), 6.60 (ddJ;= 1.8 Hz,J, = 2.7 Hz, 1H), 6.93 (d)= 6.9 Hz, 2H), 7.2&.32
(m, 3H); °C NMR (75 MHz, CDCJ) Ui 28.7, 36.9, 50.2, 52.5, 58.1, 107.5, 108.2,
119.1, 121.7, 126.2, 126.7, 127.3, 128.6, 132.4, 138.3, 171.2; IR (film) 2981, 1731,
1480, 1434, 1292, 1211, 1136, 1075, 923, 705;dHRMS (ESI) exact mass calcd
for CooH24NO4(M+H)™ requiresm/z342.1700, founan/z342.1691.



General procedure for the enantioselective synthesis of 4,5,8gtrahydroindole

Ar
R! !
Zhan-1B (5 mol%) N | OO Qo o

R’ — ? I \
e KX /YR (S)-4c (5 mol%) sz : Mon
I y '
\E/)_/ ' 1.2 ) toluene, 3 A MS, 40 °C IR OO N
(1.2 equiv) \‘( ' Ar
1 ) 3 o) ' Ar=1-naphthyl
(S)-4c

To a solution ofpyrrole olefin1 (0.2 mmol, 1.0 equiv) in toluene (2 mL)were
addedenone? (1.2 equivs or2.0 equis) and3A MS (100 mg) thenchiral phosphoric
acid (9-4c (6.0 mg,0.01 mmoJ 5 mol% andZhan1B (7.3 mg,0.01 mmo] 5 mol%g
were added in one portioithe reaction was stirred at AD. After the reaction was
complete (monitored bYLC), it was quenched with watemnd extracted witlethyl
acetate The organic layers were washed with brine, dried over anhydroa®®and
filtered. After the solvent was removed in vacute ¢rude productvas purified by
silica gel column chromatograp (ethyl acetate/petroleum ether =23/~ 1/9) to

afford tetrahydrondole 3

Me

N
PhJ\\jO (R)-2-(1-Methyl-2-phenyl-4,5,6, #tetrahydro -1H-indol-4-yl)-1-ph
*__ph enylethanone(3a)
o Yellow liquid (39.5 mg, 60% vyield, 72%s¢), following silica

gel column chromatography (ethyledate/petroleum ether = 1/30, viAnalytical

data for3a: [Up?° = +29.2(c = 0.5 Acetone, 72%8. *H NMR (300 MHz, CDCJ) U
1.401.50 (m, 1H), 1.79..88 (m, 1H), 1.92.04 (m, 2H), 2.64t, J= 6.0 Hz, 2H),

3.09 (dd,J; = 8.1 Hz,J,= 15.9Hz, 1H), 3.%-3.49 (m, 2H), 3.49 (s, 3H), 6.07 (s, 1H),
7.237.30 (m,1H), 7.337.38 (m, 4H), 7.43.48 (m, 2H), 7.55 (tJ= 7.2 Hz, 1H),

8.01 (d,J= 7.2 Hz, 2H);**C NMR (75 MHz, CDCJ) Ui 21.6, 22.3, 29.8, 30.0, 31.3,
455, 105.7, 120.7, 126.4, 128.1, 128.3, 12830.0, 132.9, 133.4, 133.5, 137.4,
200.0; IR (film) 2923, 2852, 1680, 1599, 1515, 1447, 1357, 1277, 1201, 988, 751,
689 cm; HRMS (ESI) exact mass calcd for,#,NO (M+H)* requires m/z
330.1852, foundn/z 330.1856. The enantiomeric excess was determiyeDaicel

Chiralpak ADH (25cm)Hexanes [/ | PA = 90 [/ 10, 1.0

S10
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= 7.63 min, t (minor) = 6.99 min.

Me (R)-2-(1-Methyl-2-phenyl-4,5,6, #tetrahydro-1H-indol-4-y
l)-1-(naphthalen-2-yl)ethanone @b)

Yellow solid (33.7 mg, 44% vyield, 67%e), following
silica gel columm chromatography (ethyl acetate/petroleum

ether = 1/35, v/v)Analytical data for3b: mp. = 5556 °C; [Up?° = +89.7(c = 0.5
Acetone, 67%e8. *H NMR (300 MHz, CDC}) i 1.341.53 (m, 1H), 1.74..79 (m,

1H), 1.922.00 (m, 2H), 2.52.56 (m, 2H), 3.15 (dd];= 9.9 Hz,J, = 17.4Hz, 1H),
3.423.47 (m,2H), 3.42 (s, 3H)6.03 (s, 1H), 7.15.20 (m, 1H), 7.25.30 (m, 4H),
7.437.53 (m, 2H), 7.777.87 (m, 3H), 8.01 (dJ = 7.8 Hz, 1H), 8.44 (s, 1H)’C

NMR (75 MHz, CDC}) U 21.7, 22.3, 29.9, 30.2, 31.3, 45.805.7, 120.8, 124.0,
126.4, 126.7, 127.7, 128.3, 128.4, 128.5, 129.6, 129.8, 130.0, 132.5, 133.4, 133.6,
134.8, 135.5, 200.0; IR (film) 3056, 2922, 2851, 1674, 1626, 1599, 1514, 1467, 1358,
1280, 1178, 1122, 861, 818, 750, 699 cniRMS (ESI) exact massalcd for
Co7H26NO(M+H)* requiresm/z 380.2009, foundm/z 380.2008. The enantiomeric
excess was determined by Daicel Chiralpak-AD25 cm), Hexanes / IPA =90/ 10,

1.0 mL/min, & = 254 nm, t (major) = 11.24
Bn (R)-2-(1-Benzyt2-phenyl-4,5,6, #tetrahydro -1H-indol-4-yl)-1-p
th henylethanone(3c)
wph Yellow solid (75.2 mg, 93% yield, 84%&8), following silica

gel column chromatography (ethyl acetate/petroleum ether = 1/30,

v/v). Analytical data for3c; m.p. = 104105°C; [Up?° = +21.5(c = 0.5 Acetone, 84%

ed. 'H NMR (300 MHz, CDCY) Ui 1.421.45 (m, 1H), 1.761.77 (m, 1H), 1.88.02

(m, 2H), 2.372.41 (m, 2H), 3.10 (dd}; = 8.1 Hz,J, = 15.9Hz, 1H), 3.393.46 (m,

2H), 5.09 (s, 2H), 6.14 (s,1H), 6.96 (s 7.2 Hz, 2H), 7.2Z.33 (M, 8H), 7.47 (] =

7.5 Hz, 2H), 7.56 (t) = 6.9 Hz, 1H), 8.8 (d,J = 7.5 Hz, 2H);"*C NMR (75 MHz,
CDCl) U 21.6, 22.2, 29.9, 30.1, 45.6, 47.4, 106.3, 121.3, 125.7, 126.5, 126.9, 128.1,
128.3, 128.4, 128.5, 128.6, 129.9, 132.8, 133.5, 133.8, 137.4, 139.0, 200.1; IR (film)

3028, 2916, 1686, 1598, 1494, 1447, 1401, 1358, 1199, 1027, 990, 918, 794, 761, 742,
Sikl



685, 624 cm; HRMS (ESI) exact mass calcd fobdH,gNO (M+H)" requiresm/z

406.2165, foundn/z406.2170. The enantiomeric excess was determined by Daicel
Chiralpak ADH (25 c¢cm) , Hexanes / | PA = 90 / 10,
= 14.52 min, t (minor¥ 15.40 min.

Bn (R)-2-(1-Benzyl2-methyl-4,5,6, #tetrahydro-1H-indol-4-yl)-1-phe
‘Q\/\'O nylethanone 3d)
EﬁfF’h Yellow solid (38.6 mg, 56% yield, 84%g), following silica gel

column chromatography (ethyl acetate/petroleum ether = 1/30, v/v).
Analytical data for3d: m.p. = 50-51 °C; [Up?° = +0.9(c = 0.5 Acetone, 84%9. 'H
NMR (300 MHz, CDC}) #i 1.34-1.44(m, 1H), 1.681.77 (m, 1H), 1.87..99 (m, 2H),
2.12 (s, 3H)2.382.41 (m, 2H)3.04 (dd J; = 8.4 Hz,J, = 15.6Hz, 1H), 3.323.38 (m,
2H), 4.95 (s, 2H), 5.79 (s, 1H), 6.91 (t5 7.2 Hz, 2H), 7.247.32 (m, 3H), 7.46 (1)
= 7.8 Hz, 2H), 7.8-7.58 (m, 1H), 8.02 (d,J= 7.5 Hz, 2H);**C NMR (75 MHz,
CDCl) 0 12.0, 21.7, 22.0, 30.0, 30.1, 45.7, 46.5, 103.9, 119.7, 125.8, 126.9, 127.3,
128.1, 128.5, 128.6, 132.8, 137.4, 138.5, 200R2(film) 2923, 2853, 1679, 1597,
1447, 1355, 1276, 1205, 1000, 752, 728, 690:dARMS (ESI) exact mass calcd for
Co4H26NO (M+H)" requiresm/z 344.2009, foundm/z 344.2016. The enantiomeric
excess was determined by Daicel Chiralpak-AD25 cm), HexaneSIPA = 90 / 10,
1.0 mL/min, & = 254 nm, t (major) = 27.66

Ph (R)-3-(1-Benzyt4-(2-oxo-2-phenylethyl)-4,5,6, #tetrahydro -

Bn
OMD 1H-indol-2-yl)-1-phenylpropan-1-one @e)

éﬁ(ph Yellow solid (81.7 mg, 88% vyield, 80%¢, following
o silica gel cdumn chromatography (ethyl acetate/petroleum

ether = 1/10, v/v)Analytical data for3e m.p. = 102103°C; [Up*° = +15.2(c = 0.5

Acetone, 80%e8. *H NMR (300 MHz, CDC}) Ui 1.40-1.43 (m, 1H), 1.74..77 (m,

1H), 1.872.00 (m, 2H), 2.42.46 (m, 2H), 2.88.91 (m, 2H), 3.05 (ddl,= 78 Hz,

J, = 15.3Hz, 1H), 3.B-3.18(m, 2H), 3.333.42 (m, 2H), 5.02 (s, 2H), 5.83 (s, 1H),

6.92 (d,J= 6.9 Hz, 2H), 7.19.32 (m, 3H), 7.39.58 (m, 6H), 7.85 (d)= 7.2 Hz,

2H), 8.01 (d,J= 6.9 Hz, 2H);**C NMR (75 MHz,CDCl) @i 20.7, 21.6, 21.9, 30.1,
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30.2, 38.0, 45.7, 46.4, 103.1, 119.9, 125.7, 127.0, 127.8, 127.9, 128.2, 128.5, 128.7,
130.7, 132.8, 133.0, 136.7, 137.5, 138.5, 199.1, 200.2; IR (film) 2927, 1678, 1597,
1448, 1351, 1298, 1284, 1204, 1179, 973, 755, 726, 692 ERRMS (ESI) exact
mass calcd for §H3,NO, (M+H)" requiresm/z 462.2428, foundn/z462.2430. The

enantiomeric excess was determined by Daicel ChiralpakHARS cm), Hexanes /

IPA=90/10,1.0mL/m , & = 254 2b584mintt(Mnona=l8B6min. =
C (R)-3-(1-(Naphthalen-1-ylmethyl)-4-(2-oxo-2-phenylethyl)-4,
O 5,6, *tetrahydro-1H-indol-2-yl)-1-phenylpropan-1-one ()
o N Yellow solid (75.7 mg, 74% yield, 82%e¢), following
o} N |

: silica gel column chromatography (ethyl acetate/petroleum
\lo(Ph ether = 1/10, v/v)Analytical data for3f: mp. = 9697 °C;
[Up2° = +3.6(c = 0.5 Acetone, 82%¢). 'H NMR (300 MHz, CDCJ) &1 1.431.46 (m,
1H), 1.671.75 (m, 1H), 1.88..89 (m, 1H), 1.98.04 (m, 1H), 2.3@.42 (m, 2H),
2.852.91 (m, 2H), 3.08 (dd} = 7.8 Hz,J, = 15.6Hz, 1H), 3.20 (tJ = 7.2 Hz, 2H),
3.383.47 (m, 2H), 5.47 (s, 2H), 5.92 (s, 1H), 6.40Jd; 6.9 Hz, 1H), 7.34 ()= 7.5
Hz, 3H), 7.457.61 (m, 6H), 7.72.80 (m, 3H), 7.89 (d] = 7.5 Hz, 1H), 7.98.05 (m,
3H); ¥%c NMR (75 MHz, CDCJ) u 20.6, 21.6, 30.1, 30.2, 38.0, 44.2, 45.7, 103.3,
120.1,122.1, 122.4, 125.7, 125.8, 126.3, 127.5, 127.9, 128.1, 128.2, 128.4, 128.5,
128.9, 130.1, 130.9, 132.8, 132.9, 133.4, 133.8, 136.6, 137.5, 199.0, 200.3; IR (film)
2930, 1735, 1681, 1596, 1447, 1359, 1278, 1203, 973, 795, 771, 749, 690 cm
HRMS (ESI) exat mass calcd for £H3NO, (M+H)" requiresm/z512.2584, found
m/z512.2582. The enantiomeric excess was determined by Daicel Chiralp&k AD

(25 c¢cm), Hexanes |/ Il PA = 90 [/ 10, 1.0

(minor) = 20.16 min.
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Bn  COOMe (R)-Dimethyl 1-benzylt4-(2-oxo-2-phenylethyl)-2-(3-

N COOMe . . .
Ow—w oxo-3-phenylpropyl)-4,5-dihydro-1H-indole-6,6(7H)-dic

PH %Ph arboxylate (3)

S Yellow solid (56.6 mg, 49% yield, 85%g), following
silica gel column chromatography (ethyl acetate/petroleum ether = 1/5, v/v).
Analytical data for3g: m.p. = 62-63°C; [Up*° = +30.3(c = 0.5 Acetone, 8% ed. 'H
NMR (300 MHz, CDC}) Ui 1.80(dd, J;= 10.8Hz, J,= 12.0Hz, 1H), 2.662.75 (m,
4H), 2.8062.89 (m, 3H), 3.08.13 (m, 2H), 3.68.68 (m, 1H), 3.69 (s, 6H), 5.05 (s,
2H), 5.75 (s, 1H), 6.97 (d,= 7.5 Hz, 2H), 7.2€7.33 (m, 3H), 7.3&.59 (m, 6H) 7.81
(d, J= 8.1 Hz, 2H), 8.00 (d]= 8.4 Hz, 2H)*C NMR (75 MHz, CDC}) i 20.5, 27.5,
27.9, 35.7, 37.8. 45.5, 46.6, 52.7, 52.8, 54.4, 102.9, 118.4, 124.2, 125.8, 127.2, 127.9,
128.1, 128.4, 128.5, 128.7, 131.8, 132.9, 133.0, 136.6, 137.2, 138.9, 170.1,
199.0, 199.3; IR (film) 3674, 2988, 2901, 1732, 1681, 1448, 1250, 1205, 1066, 733,
690 cm’; HRMS (ESI) exact mass calcd forsgHssNOg(M+H)" requires m/z
578.2537, foundm/z 578.2535. The enantiomeric excess was determined by

Phenomenex Lu X 5udllulose2 (0.46cm x 25 cm), Hexanes / IPA = 70 / 30, 0.7

mL/ mi n, > = 214 nm, t (maj or) = 49.54 min,

Bn _ COOMe (R)-Dimethyl 1-benzyl4-(2-oxo-2-phenylethyl)-2-phenyl

p— I ] O™ _4 5dihydro-1H- indole-6,6(7H)dicarboxylate (3h)

é\wph Yellow solid (61.2 mg, 5% vyield, 92%eé, following
silica gel column chromatography (ethyl acetate/petroleum

ether = 1/10, v/v)Analytical data for3h: mp. = 60-61 °C; [Up?° = +52.8(c = 0.5
Acetone, 92%4). *H NMR (300 MHz, CDC}) 111.85 (dd, J; = 10.5 Hz,J, = 13.2 Hz,
1H), 2.74 (dd,J, = 4.8Hz, J, = 13.2Hz, 1H), 2.80 (AB, J = 16.2 Hz, H), 3.10 (dd,J;
= 7.5 Hz,J, = 16,5 Hz, 1H),3.25 (AB, J = 15.6 Hz,1H), 3.433.58 (m, 2H), 3.6 (s,
3H), 3.67 (s, 3H), 510 (s, 2H), 6.07 (s, 1H), 6.99 (d= 7.5 Hz, 2H), 7.177.35 (m,
8H), 7.4-7.49 (m, 2H), 7.% (t, J= 75 Hz, 1H), 8.02 (d,J= 8.7 Hz, 2H); *C NMR
(75 MHz, CDC}) 1 27.4, 28.0, 35.6, 45.4, 47.5, 52.7, 52.8, 54.4, 105.9, 119.8, 125.7,
126.3, 126.7, 127.0, 128.1, 128.3, 128.5, 128.6, 128.7, 133.0, 133.1, 134.8, 137.1,

138.5, 170.7, 172.1, 199.1; IR (film) 2951, 1731, 1682, 1599, 1448, 1356, 1247, 1075,
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757, 730, 691 cit HRMS (ESI) exact mass calcd for 3383,NOs(M+H)" requires

m/z 552.2275, foundm/z 552.2269. The enantiomeric excess was determined by

Daicel ChiralpakAD-H ( 25 ¢ m) , Hexanes |/ Il PA = 95 [/ 5
(major) = 60.75 min, t (minor) = 69.06 min.

Bn  COOMe (R)-Dimethyl 1-benzyt4-(2-oxo-2-(p-tolyl)ethyl)-2-phenyl

N COOMe . . . :
Ph—( | ve -4,5 dihydro-1H-indole-6,6(7H)-dicarboxylate (3i)

Yellow solid (63.9 mg, 60% yield, 90 ee, following
° silica gel column chromatography (ethyl acetate/petroleum

ether = 1/10, v/v)Analytical data for3i: mp. = 5960 °C; [Up?° = +47.9(c = 0.5

Acetone, 90%e8. 'H NMR (300 MHz, CDCJ) i 1.751.88 (m, 1H), 2.40 (s, 3H),

2.702.82 (m, 2H)3.07 (dd,J; = 7.5 Hz,J, = 16.5 Hz, 1H), 3.25 (d]= 15.9 Hz, 1H),

3.403.57 (m, 2H), 3.66 (s, 3H), 3.67 (s, 3H), 5.09 (s, 2H), 6.06 (s, 1H), 6.99=(d,

7.2 Hz, 2H), 7.1&.34 (m,10H), 7.91 (dJ= 8.4 Hz, 2H);**C NMR (75 MHz, CDC}))

021.6, 27.4, 28, 35.6, 45.2, 47.5, 52.6, 52.7, 54.4, 105.9, 119.9, 125.7, 126.2, 126.7,

127.0, 128.1, 128.2, 128.4, 128.6, 129.2, 133.1, 134.7, 134.8, 138.5, 143.7, 170.7,

172.1, 198.7; IR (film) 2952, 1731, 1679, 1433, 1246, 1201, 1176, 813, 758, 731, 697

cm®; HRMS ESI) exact mass calcd forsfElsNOs(M+H)" requiresm/z 536.2431,

found m/z536.2433. The enantiomeric excess was determined by Daicel Chiralpak

AD-H (25 c¢cm), Hexanes |/ I PA = 90 / 10, 1.0

min, t (minor) = 39.91 min.

Bn _ COOMe (R)-Dimethyl 1-benzy}t4-(2-(4-methoxyphenyl)-2-
P [ ] 29N oxoethyl)2-phenyl-4,5-dihydro-1H-indole-6,6(7H)
dicarboxylate (3j)
o Yellow solid (62.3 mg, 57% vyield, 88%g), following

silica gel column chromatography (ethyl acetate/petroleum ether = 1/10, v/v).
Analytical data for3j: m.p. = 5657 °C; [Up*° = +37.8(c = 0.5 Acetone, 88%¢). *H
NMR (300 MHz, CDC}) ti 1.80-1.88 (m, 1H), 270-2.82 (m, 2H), 3.0-3.09 (m, 1H),
3.25 (d,J= 15.3Hz, 1H), 3.06 (ddJ, = 5.4 Hz,J, = 16.5 Hz, H), 3.53-3.68 (m, 1H),

3.67 (s, 3H) 3.8 (s, 3H), 3.8 (s, 3H), 510 (s, 2H), 6.06 (s, 1H), 63(d,J = 8.7 Hz,
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2H), 7.01 (d,J = 8.1 Hz,2H), 723-7.36 (m, 8H), 8.0L (d, J= 9.0 Hz, 2H), **C NMR

(75 MHz, CDC§) u 27.5, 28.0, 35.6, 44.9, 47.4, 52.6, 52.7, 54.4, 55.3, 105.9, 113.6,
119.9,125.6, 126.2, 126.6, 127.0, 128.2, 128.4, 128.6, 128.8, 130.3, 133.1, 134.7,
138.5, 163.3, 170.6, 172.1, 197.6; IR (film) 3700, 2954, 2902, 1731, 1674, 1599, 1511,
1451, 1435, 1251, 1205, 1168, 1075, 1029, 982, 831, 759, 730, 69$&MS (ESI)

exact mas calcd for G4H3sNOg(M+H)" requiresm/z552.2381, foundan/z552.2378.

The enantiomeric excess was determined by Daicel ChiralpakHARS5 cm),
Hexanes / I PA = 90 / 10, 1.0 mL/ min, @&
65.28 min.

Bn  COOMe (R)-Dimethyl 1-benzyl4-(2-(4-bromophenyl)-2-oxoethyl)-

N
P I 9 2.phenyl  -4,5dihydro-1H-indole-6,6(7H)dicarboxylate

ﬁ(© (3K)

o Yellow solid (90.8 mg, 76% yield, 93%e, following
silica gel column chromatography (ethyl acetate/petroleum ether = 1/10, v/v).
Analytical data for3k: m.p. = 6869 °C; [Up?° = +51.6(c = 0.5 Acetone, 93%. 'H
NMR (300 MHz, CDC}) i 1.83 (dd,J; = 10.8 Hz,J, = 12.9 Hz, 1H), 2.62.82 (m,
2H), 3.06 (ddJ,= 7.5 Hz,J, = 17.1 Hz, 1H), 3.25 (d]= 16.2 Hz, 1H), 3.42 (dd}; =
5.7 Hz,J, = 17.1 Hz, 1H)3.533.54 (m, 1H), 3.67 (s, 3H), 3.68 (s, 3H), 5.09 (s, 2H),
6.02 (s, 1H), 6.99 (dJ= 7.2 Hz, 2H), 7.2€7.35 (m, 8H), 7.61 (d)= 87 Hz, 2H),
7.87 (d,J= 8.7 Hz, 2H):**C NMR (75 MHz, CDC}) i 27.4, 28.0, 35.5, 45.3, 47.5,
52.7,52.8, 54.4, 105.819.6, 125.7, 126.3, 126.8, 127.1, 128.2, 128.3, 128.5, 128.7,
129.6, 131.9, 133.0, 134.9, 135.8, 138.5, 170.6, 172.1, 198.1; IR (film) 2928, 1729,
1680, 1434, 1247, 1205, 1173, 731, 697 cHRMS (ESI) exact mass calcd for
CaaH31BrNOs(M+H)" requiresm/z 600.1380, foundn/z 600.1379. The enantiomeric
excess was determined by Daicel ChiralceFBIR5 cm), Hexanes / IPA=95/5, 0.8

mL/ min, & = 254 nm, t (major) = 75.35 mi
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Bn _ COOMe (R)-Dimethyl  1-benzyt4-(2-(4-chlorophenyl)-2-oxoethyl)
cooMe  2-phenyl -4 5dihydro-1H-indole-6,6(7H)-dicarboxylate
€))

o Yellow solid (75.8 mg, 68% yield, 91%¢, following

Ph \|

silica gel column chromatography (ethyl acetate/petroleum ether = 1/10, v/v).
Analytical data fordl: mp. = 7273°C; [Up*° = +52.1(c = 0.5Acetone, 91%e8. 'H

NMR (300 MHz, CDC}) 11 1.83 (dd,J; = 8.1 Hz,J, = 12.9 Hz, H), 2.692.82 (m,

2H), 3.07 (dd, J, = 7.8 Hz,J, = 17.1 Hz,1H), 3.25 (dJ= 16.2 Hz, 1H), 3.43 (ddl, =

5.7 Hz,J, = 16.8 Hz, 1H), 3.58.57 (m, 1H), 3.66 ( s, 3H), 3.6%, (3H), 5.10 (s, 2H),

6.03 (s, 1H), 6.99 (d1=7.5 Hz, 2H), 7.19.27 (m, 6H), 7.33 ()= 7.2 Hz, 2H), 7.44

(d, J=8.4 Hz, 2H), 7.95 (d)= 8.7 Hz, 2H);"*C NMR (75 MHz, CDC}) i 27.4, 28.0,

35.5, 45.3, 47.5, 52.7, 52.8, 54.4, 105.8, 119.6, 125.6212@6.8, 127.0, 128.3,
128.4, 128.6, 128.8, 129.5, 133.0, 134.9, 135.4, 138.4, 139.4, 170.6, 172.0, 197.9; IR
(film) 2951, 1731, 1683, 1587, 1433, 1397, 1247, 1200, 1174, 1089, 983, 817, 759,
731, 698 crit; HRMS (ESI) exact mass calcd fog#3:CINOs(M+H)* requiresm/z
556.1885, foundn/z556.1880. The enantiomeric excess was determined by Daicel
Chiralpak ADH (25 c¢cm) , Hexanes [/ I PA = 95 [/ 5,
= 74.39 min, t (minor) = 80.71 min.

Bn  COOMe (R)-Dimethyl  1-benzyt4-(2-(naphthalen-2-yl)-2-oxoethyl)
Ph :j | CcooMe  -2-phenyl -4,5dihydro-1H-indole-6,6(7H)-dicarboxylate

@m
Yellow solid (58.0 mg, 51% vyield, 90%e, following

o

silica gel column chromatography (ethyl acetate/petroleum ether = 1/10, v/v).
Analytical data foBm: m.p. = 6364 °C; [Up?° = +58.7 (c = 0.5 Acetone, 90&8). *H

NMR (300 MHz, CDC}) {i 1.851.93 (m, 1H), 2.7®.84 (m, 2H), 3.26.30 (m, 2H),
3.5%-3.67 (M, 2H), 3.63 (s, 6H), 5.11 (s, 2H), 6.11 (s, 1H), 7.00%d7.2 Hz, 2H),
7.197.36 (m, 8H), 7.55.63 (m, 2H), 7.877.98 (m,3H), 8.10 (d,J= 8.7 Hz, 1H),

8.53 (s, 1H):™®*C NMR (75 MHz, CDC}) Ui 27.6, 28.0, 35.6, 45.4, 47.5, 52.7, 52.8,
54.4, 105.9, 119.8, 123.9, 125.7, 126.3, 126.7, 127.0, 127.7, 128.3, 128.4, 128.5,
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128.6, 128.8, 129.5, 129.7, 132.5, 133.1, 134.5, 134.951388.5, 170.7, 172.1,

199.0; IR (film) 2951, 1730, 1680, 1448, 1246, 1202, 1174, 1030, 757, 730, 696 cm

HRMS (ESI) exact mass calcd fog83/NOs(M+H)" requiresm/z572.2431, found

m/z572.2430. The enantiomeric excess was determined by Daicel gakiraD-H

(25 ¢cm), Hexanes |/ I PA = 95 |/ 5, 0.8 mL/ mi

(minor) = 97.88 min.

Bn COOMe (R)-Dimethyl 1-benzyt4-(2-oxopropyl)-2-phenyl-4,5

N COOMe _ :
Ph— | dihydro-1H-indole-6,6(7H)-dicarboxylate (3n)
Y Yellow liquid (81.1mg, 88% yield, 88% eg, following
o} silica gel column chromatography (ethyl acetate/petroleum

ether = 110, v/v). Analytical data for3n: [Up?° = +29.9(c = 0.5 Acetone88% ed.

'H NMR (300 MHz, CDCl) ti 1.73-1.79 (m, 1H), 2.23s, 3H), 2.58.66 (m, 2H),
2.79 (ddJ, = 1.5 Hz,J, = 15.9 Hz, 1H), 2.90 (ddl; = 6.0 Hz,J, = 17.1 Hz, 1H)3.23

(d, J = 15.3 Hz,1H), 3.333.41 (m, 1H), 3.66s, 3H), 3.6, 3H), 5.@ (AB, J=17.1

Hz, 1H), 5.11 (AB,J = 17.1 Hz, 1H%.00 (s, 1H), 6.97 (= 7.2 Hz, 2H), 7.187.34

(m, 8H) **C NMR (75 MHz, CDCly) Ui 27.1, 27.9, 30.4, 35.4, 47.4, 50.3, 52.6, 52.7,
54.3, 105.7, 119.5, 125.6, 126.1, 126.8, 127.0, 128.2, 128.4, 128.6, 133.0, 134.8,
138.4, 170.6, 171.9, 208.IR (film) 2953, 2924, 1732, 1603, 1434, 1357, 1249, 1088,
1030, 973, 760, 731,99, 665cm’; HRMS (ESl) exact mass calcd fd€ygH3NOs
(M+H)" requiresm/z 4602118 found m/z 460.2120 The enantiomeric excess was
determined by Daicel ChiralpakDAH (25 cm), Hexanes / IPA =79 3, 1.0 mL/min,

& = 254 n m3l.74min,(t ¢magr)e 84)03mm.

Bn COOMe (R)-Dimethyl 1-benzyl2-methyl-4-(2-oxopropyl)
{\l | COOMe -4,5-dihydro-1H-indole-6,6(7H)-dicarboxylate (30)
: Yellow liquid (59.2 mg, 7% yield, 69% e#), following silica
o} gel column chromatography (ethyl acetate/petroleum ether =
1/10, v/v). Analytical data for3o: [Up*° = +8.8 (c = 0.5 Acetone69% ed.'H NMR

(300 MHz,CDCl) Ui 1.71 (dd Ji = 11.1 Hz,J, = 13.2 Hz, H), 2.07(s, 3H), 2.21(s,
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3H), 2.462.64 (m, 2H), 2.7®.85 (m, 2H), 3.28.28 (m, 2H), 3.6Gs, 3H), 3.69(s,
3H), 4.97 (s, 2H), B5 (s, 1H), 6.94 (1= 7.5Hz, 2H), 7.21-7.33(m, 3H) °C NMR
(75 MHz, CDCl) u 11.9, 27.2, 27.8, 30.3, 35.5, 46.5, 50.5, 52.6, 52.7, 54.4, 103.6,
117.9, 123.6, 125.7, 127.0, 128.4, 128.5, 138.0, 170.6, 172.1, IREAm) 2952,
2925, 1732, 1496, B2, 1401, 1357, 1249, 1086, 1050, 731, 698, &63; HRMS
(ESI) exact mass calcd for ,¢4,6NOs(M+H)" requiresm/z 398.1962 found m/z
398.1969 The enantiomeric excess was determined by Daicel Chiralfaki A25
cm), Hexanes / IPA =®/ 10, 1.0 mL / mi =254 ran, t (major) =15.51 min, t

(minor) =12.65min.

X-Ray structure of enantiopure 3k

(R)-dimethyl 1-benzyt4-(2-(4-bromophenyh2-oxoethyl}2-phenyt4,5-dihydro-1H-
indole-6,6(7H)dicarboxylate [CCDC 1045810 contains the supplementary
crystallographiadata. These data can be obtained free of charge from the Cambridge

Crystallographic Data Centre via www.ccdc.cam.ac.uk /data requést/cif.
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Table 1. Crystal data and structure refinement for cd214165.

Identification coe
Empirical formula
Formula weight
Temperature
Wavelength

Crystal system
Space group

Unit cell dimensions

Volume

Z

Density (calculated)
Absorption coefficient

F(000)

Crystal size

Theta range for data collection
Index ranges
Reflectionscollected
Independent reflections
Completeness to theta = 25.242°
Absorption correction

Max. and min. transmission
Refinement method

Data / restraints / parameters
Goodnes®f-fit on F?

Final R indices [I>2sigma(l)]
R indices (all data)

Absolute structure parameter
Extinction coefficient

Largest diff. pak and hole

cd214165

C33 H30 Br N 05

600.49

293(2) K

0.71073 A

Orthorhombic

1222

a=15.713(12) A =90°.
b =28.08(2) A =90°.
c =28.507(18) A =90°
12578(15) &

16

1.268 Mg/nd

1.346 mnt

4960

0.156 x 0.142 x 0.103 nin
1.018 to 25.499°

0<=h<=19,-34<=k<=26,-34<=I<=34

18429

11716 [R(int) = 0.0600]

99.9 %

Semtiempirical from equivalents
0.7457 and 0.5761
Full-matrix leastsquares on¥
11716/0/725

0.891

R1 =0.0686, wR2 = 0.1544
R1=0.1326, wR2 = 0.1759
0.031(9)

n/a

0.715 and0.377 e. A
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