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Optimization of Lewis acids
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Optimization of Lewis acids
Lewis acid
Entry 2a (eq.) Solvent Temp. Time (h) Yield (%)
(leq.)

1 1.2 Sm(OTf)s DCM rt 2 nr
2 1.2 Ce(OTf)4 DCM rt 2 nr
3 1.2 FeCls DCM rt 2 75
4 12 Fe(OTf)s DCM it 2 60
5 1.2 SmCls DCM rt 2 np
6 12 CeCls DCM rt 2 np
7 1.2 InCls DCM rt 2 65
8 1.2 CuClz DCM rt 2 35
9 1.2 BFs-Et2O DCM rt 2 81

Reaction conditions unless noted otherwise: 1a (0.5 mmol), solvent (1.5 mL), np: no

product, nr: no reaction.

At the beginning of this work, we have investigated different lewis acids of the reaction
conditions. We could see that the acylation procedure catalyzed by FeCls, Fe(OTf)s and
InCls could give the 3-acylindole in 75%, 60% and 65% yields, respectively (Entries 3, 7 and
4). This reaction had a yield of only 35% when catalyzed by CuCl. In addition, Under the
catalysis of Sm(OTf)s and Ce(OTf)4, the reaction could not occur. No desired product was
achieved catalyzed by SmCls and CeCls. The yield of 3-acylindole 3aa achieved 81% in the
presence of BFs-Et20.



'H NMR spectra (500 MHz, DMSO-ds) of 3aa
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'H NMR spectra (500 MHz, DMSO-ds) of 3ab
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'H NMR spectra (500 MHz, DMSO-ds) of 3ac
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'H NMR spectra (500 MHz, DMSO-ds) of 3ad
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'H NMR spectra (500 MHz, DMSO-ds) of 3ae
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'H NMR spectra (500 MHz, DMSO-ds) of 3af
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'H NMR spectra (500 MHz, DMSO-ds) of 3ag
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'H NMR spectra (500 MHz, DMSO-ds) of 3ba
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'H NMR spectra (500 MHz, DMSO-ds) of 3bb

6501 L
hom—.—W
SeEV)

[:3:10: ¢ 2
£EEF T
38T
ogogz’

BGSEE—

9T L
VELT L
vizTi
L¥TL
CEVT L
ViSTL
L09T L

8ELT L
6817 L
81871 \
2062 2

valg L]
seeg )]
£3078
e
oszes”

(o}

e

=0'e

=10'E

3.0

4.0

4.5

6.0
£1 ippn}

5.5

6.5

13C NMR spectra (125 MHz, DMSO-ds) of 3bb

85 6—

BE'TE~-
£6°EE~"

£6°0LL—
LTSL —

E6'LZL
hn.NN_.m./m
FLEZL
—n.mu—.\

POLEL
mw.hn_.v

PLG6L—

190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10

10

11



'H NMR spectra (500 MHz, DMSO-ds) of 3bc
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'H NMR spectra (500 MHz, DMSO-ds) of 3bd
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'H NMR spectra (500 MHz, DMSO-ds) of 3ca
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'H NMR spectra (500 MHz, DMSO-ds) of 3cb
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'H NMR spectra (500 MHz, DMSO-ds) of 3cc
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'H NMR spectra (500 MHz, DMSO-ds) of 3cd
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'H NMR spectra (500 MHz, DMSO-ds) of 3da
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'H NMR spectra (500 MHz, DMSO-ds) of 3db
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'H NMR spectra (500 MHz, DMSO-ds) of 3dc
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'H NMR spectra (500 MHz, DMSO-ds) of 3dd
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'H NMR spectra (500 MHz, DMSO-ds) of 3ea
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'H NMR spectra (500 MHz, DMSO-ds) of 3eb

Lw
o LY 6— .
1060} =
32.@ A
L6LLL m
| o
=
ol 0£ZE— —
o5
£ESE'T [ =
18987 ;
muwu.«% =) o
11687
— i
o3
=
=
-
&
[
Lo =
= e
N
&
= N
7 =)
n8 —_—
© O
L
08Z8'L Lo 1
om.n.n.__% 3 O
el #5610 Z9'bhL
Z6vEL —— 0 o 92) mw._.:W ———
Sger'L M T6'5hE
9gsy L
982£'8 e =) E6EZI~ B
; : LLSTL— —
£285°8 680 : ==
reLes = X0l N L
[T b ;
61'SEh~, =
Lo W ressl” N
o \am)
o p—
[+
[ o
g7 ¥ =z g -H s =T
Y [3]
< [P
= = o P
@ i [45] o
R
82017 — — 150 & N
4y
[= 3 6961 — —

180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10
23

190




'H NMR spectra (500 MHz, DMSO-ds) of 3ec
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'H NMR spectra (500 MHz, DMSO-ds) of 3ed
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'H NMR spectra (500 MHz, DMSO-ds) of 3fa
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'H NMR spectra (500 MHz, DMSO-ds) of 3fb
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'H NMR spectra (500 MHz, DMSO-ds) of 3fc
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'H NMR spectra (500 MHz, DMSO-ds) of 3fd
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'H NMR spectra (500 MHz, DMSO-ds) of 3ga
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'H NMR spectra (500 MHz, DMSO-ds) of 3gb
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'H NMR spectra (500 MHz, DMSO-ds) of 3gc
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'H NMR spectra (500 MHz, DMSO-ds) of 3gd
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'H NMR spectra (500 MHz, DMSO-ds) of 3ha
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'H NMR spectra (500 MHz, DMSO-ds) of 3hb
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'H NMR spectra (500 MHz, DMSO-ds) of 3hc
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'H NMR spectra (500 MHz, DMSO-ds) of 3hd
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'H NMR spectra (500 MHz, DMSO-ds) of 3ia
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'H NMR spectra (500 MHz, DMSO-ds) of 3i
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'H NMR spectra (500 MHz, DMSO-ds) of 3ic
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'H NMR spectra (500 MHz, DMSO-ds) of 3id
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'H NMR spectra (500 MHz, DMSO-ds) of 3ja
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'H NMR spectra (500 MHz, DMSO-d¢) of 3jb
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'H NMR spectra (500 MHz, DMSO-ds) of 3jc
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'H NMR spectra (500 MHz, DMSO-ds) of 3j
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'H NMR spectra (400 MHz, CDCl) of 5
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'H NMR spectra (500 MHz, CDCI) of 6
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Single-Crystal X-Ray Structure of 3ec (CCDC: 1441923)
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Table S1 Crystal data and structure refinement for 3ec.

Identification code 3ec

Empirical formula C12H12BrNO

Formula weight 266.14

Temperature/K 296.15

Crystal system triclinic

Space group P-1

a/A 7.274(3)

b/A 7.359(3)

c/A 11.247(5)

af° 85.412(7)

B/° 87.981(7)

Y/° 69.479(7)

Volume/A3 562.1(4)

Z 2

Qealeg/cm?® 1.572

p/mm-! 3.629

F(000) 268.0

Crystal size/mm? 0.21 x0.19 x 0.18
Radiation MoKa (A =0.71073)

20 range for data collection/° 3.64 to 53.36

Index ranges -9<h<9,-9<k<9,-14<1<14
Reflections collected 6660

Independent reflections 2357 [Rint = 0.0334, Rsigma = 0.0404]
Data/restraints/parameters 2357/0/137
Goodness-of-fit on F2 0.841

Final R indexes [[>=20 (I)] R1=0.0371, wR2=0.1121
Final R indexes [all data] R1=0.0590, wR2=0.1281
Largest diff. peak/hole / e A-3 0.55/-0.34
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Table S2 Fractional Atomic Coordinates (x10%) and Equivalent Isotropic Displacement

Parameters (A2x10°) for 3ec. Ueq is defined as 1/3 of of the trace of the orthogonalised Uy tensor.

x y z Ueq)
Brl 2740.8(6) 2814.7(6) 5075.3(3) 72.1(2)
01 2538(4) 37(3) 9744(2) 48.1(6)
N1 2633(4) 6180(3) 9755(2) 41.8(6)
Cé 2628(4) 3761(4) 8657(3) 35.4(6)
c7 2502(4) 3187(4) 9902(3) 33.8(6)
C5 2623(4) 2905(4) 7594(3) 40.7(7)
C1 2731(4) 5639(4) 8607(3) 38.1(7)
C11 1949(5) -869(5) 12151(3) 45.6(7)
C10 2374(5) 959(4) 11745(3) 42.0(7)
cs 2509(4) 4722(4) 10522(3) 39.9(7)
C12 1679(7) -1101(6) 13496(3) 63.7(10)
C3 2928(5) 5770(5) 6494(3) 52.3(8)
C4 2761(5) 3927(5) 6542(3) 47 4(7)
C2 2916(5) 6635(4) 7535(3) 47.8(8)
C9 2475(4) 1308(4) 10411(3) 36.0(6)

Table S3 Anisotropic Displacement Parameters (A2x109) for 3ec. The Anisotropic displacement

factor exponent takes the form: —2m?[h2a*2Un+2hka*b*Ui+...].

Un Uss Uz Uss U
Brl 93.0(4) 47.6(3) -17.3(2) 6.4(2) —-42.9(3)
o1 78.0(15)  46.3(13) -3.5(9) 2.6(11) -26.2(10)
N1 56.4(15) 52.2(16) -3.7(10) -2.3(12) -20.8(11)
Cé6 37.0(14)  48.0(17) -1.1(11)  0.0(12) -12.7(11)
c7 40.7(15)  41.8(16) -1.1(11) -0.3(12) -13.7(11)
C5 46.9(16)  47.3(18) -5.3(12)  1.5(13) -17.5(13)
C1 41.4(16) 50.1(18) -2.0(12) -3.0(13) -15.0(12)
Cl11 59.5(19)  43.1(18) 5.6(13) -4.3(14) -24.7(15)
C10 53.1(18)  44.7(17) -2.7(12)  0.5(13) -18.7(13)
C8 48.4(17)  45.1(17) -2.6(12)  0.9(13) -19.5(13)
C12 91(3) 45(2) 9.3(17) -3.7(18) -41(2)
C3 63(2) 49(2) 14.0(15) -0.4(15) -26.2(16)
C4 51.4(18)  43.9(18) -4.9(14)  3.0(14) -20.5(15)
C2 62(2) 54(2) 72(14) -2.9(16) -26.1(15)
9 41.5(15)  45.4(17) -0.2(12)  0.0(12) -15.0(11)
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Table S4 Bond Lengths for 3ec.

Length/A Length/A
Brl C4 1.901(4) c7 9 1.460(4)
01 C9 1.233(4) C5 c4 1.371(4)
N1 C1 1.373(4) C1 C2 1.388(4)
N1 C8 1.348(4) Ci1 cCio 1.516(4)
Cé6 c7 1.440(4) cl1  Ci12 1.522(5)
@) C5 1.395(4) Ccio Q9 1.505(4)
Cé6 C1 1.407(4) C3 C4 1.401(5)
C7 C8 1.375(4) C3 C2 1.375(5)

Table S5 Bond Angles for 3ec.

Angle/® Angle/’
C8 N1 C1 109.5(2) Cl10Cl11C12 113.0(3)
Cs5 C6 C7 134.7(3) C9 Cl10C11 114.0(3)
C5 C6 C1 119.1(3) N1 C8 C7 110.0(3)
Cl C6 C7 106.1(3) C2 C3 4 119.6(3)
c6 C7 C9 126.7(2) C5 C4 Brl 119.3(2)
C8 C7 Co6 106.5(2) C5 C4 C3 122.8(3)
c8 C7 9 126.7(3) C3 C4 Brl 117.9(3)
C4 C5 C6 118.1(3) C3 C2 C1 118.3(3)
N1 C1 Cé6 107.9(3) O1 C9 C7 119.6(3)
N1 C1 2 130.1(3) 01 C9 C10 121.2(3)
C2 C1 Co6 122.0(3) C7 C9 C10 119.2(2)

Table S6 Hydrogen Atom Coordinates (Ax10%) and Isotropic Displacement Parameters (A2x10?)

for 3ec.
X y z U(eq)

H1 2648 7279 9953 50
H5 2528 1676 7600 49
H11A 3023 -1992 11901 55
H11B 768 -839 11762 55
HI10A 1358 2068 12058 50
H10B 3613 874 12082 50
H8 2438 4751 11347 48
H12A 1452 2296 13704 96
H12B 575 -29 13745 96
H12C 2840 -1125 13887 96
H3 3046 6406 5762 63

H2 3029 7857 7521 57
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