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1. Copies of HPLC spectra
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2.  Other sulfenylation reactions between benzofuran-2(3H)-ones 3 and

N-(sulfanyl)succinimides 2%

tBu""-(N\/ JN\?—:BU

R Q
. RSN (10 mol%)
o o MTBE, -10 °C

3 (o] 3-5 hours

7: 72% yield, 75% ee 8: 72% yield, 75% ee 9: 69% yield, 0% ee

“ The reaction was carried out with 0.1 mmol of 3, 0.15 mmol of 2 and 0.01 mmol of catalyst in
3.0 mL MTBE at —10 °C (MTBE = methyl tert-butyl methyl ether). Yield of isolated product. Ees

were determined by HPLC analysis on a chiral stationary phase.

7, (S)-(+)-3-benzyl-3-(p-tolylthio)benzofuran-2(3H)-one
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3. Determination of the absolute configuration by X-ray crystallography
The absolute configurations of sulfenylated products 4 and 5 were assigned based on X-ray

crystallographic analysis of a single crystal of Saa (CCDC 1407355).

Displacement ellipsoids are drawn at the 30% probability level.

Table 1 Crystal data and structure refinement for his.

Identification code his
Empirical formula Cx»nH;30,S
Formula weight 346.42
Temperature/K 291.15
Crystal system monoclinic
Space group P2,

a/A 8.2262(3)
b/A 13.4475(5)
c/A 8.5887(5)
a/° 90

p/e 104.637(5)
v/° 90
Volume/A® 919.27(7)

Z 2
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Pearcg/em’
w/mm’

F(000)

Crystal size/mm’

Radiation

1.252
1.646
364.0
0.2x0.13x0.12

CuKo (A= 1.54184)

20 range for data collection/® 10.646 to 134.152

Index ranges

Reflections collected

Independent reflections

Data/restraints/parameters

Goodness-of-fit on F*

Final R indexes [[>=2c (I)]

Final R indexes [all data]

9<h<7,-16<k<16,-10<1<9
6917

3285 [Riy = 0.0334, Ryjgma = 0.0422]
3285/1/227

1.061

R, = 0.0357, wR; = 0.0892

R;=0.0401, wR, =0.0940

Largest diff. peak/hole / ¢ A 0.16/-0.14

Flack parameter

0.008(12)

Table 2 Fractional Atomic Coordinates (><104) and Equivalent Isotropic Displacement

Parameters (A2x103) for his. U, is defined as 1/3 of of the trace of the orthogonalised

Uy tensor.
Atom X
Cl

C2

C3

C4

C5

C6

Cc7

C8

C9

C10

Cl1

Cl12

C13

Cl4

8768(5)
9207(7)
9587(7)
9510(6)
9044(4)
8674(4)
8260(4)
8440(4)
6493(4)
5064(4)
4687(4)
3348(5)
2377(5)
2733(6)

6786(4)
7746(4)
8434(4)
8185(3)
7232(2)
6538(2)
5585(2)
5868(3)
5155(3)
5804(3)
6697(3)
7268(3)
6957(4)
6080(4)

8977(5)
9450(7)
8404(8)
6303(7)
6368(4)
7396(4)
6499(4)
4829(4)
6421(5)
5520(5)
6156(5)
5302(7)
3847(6)
3225(6)

U(eq)

71.3(11)
92.3(17)
96.5(19)
78.1(13)
51.9(8)
47.3(7)
43.3(6)
48.5(7)
55.5(8)
52.9(8)
62.8(10)
76.6(12)
81.6(14)
82.4(14)
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Cl15 4076(5) 5497(3) 4045(5) 67.4(10)
Cl16 11765(4) 5187(3) 7396(6) 63.9(10)
C17 13147(3) 4511(3) 8258(4) 50.0(7)
C18 13397(5) 3600(3) 7620(5) 64.1(10)
C19 14662(6) 2978(4) 8396(7) 80.9(13)
C20 15718(6) 3245(4) 9800(7) 90.7(16)
C21 15517(6) 4137(5) 10465(5) 90.4(16)
22 14229(5) 4775(3) 9702(5) 70.5(11)
ol 8890(3) 6845.7(19) 4827(3) 57.7(6)
02 8238(4) 5373(2) 3658(3) 73.1(8)
S1 9752.8(9) 4594.4(6) 7337.8(12) 56.7(3)

Table 3 Anisotropic Displacement Parameters (A2X103) for his. The Anisotropic
displacement factor exponent takes the form: -27t2[h22*2U11+2hka*b*U12+...].

Atom Un Uz, Uss Uy Uiz Unz

Cl 65(2) 8703) 60(2) 9Q2) 110318 32)
2 86(3) 96(4) 82(3) 43(3) 203) 93)
3 84(3) 55(3) 129(5) L40(3) -1203) 42)
C4 67(2) 44(2) 111(4) 52) 12) -3.3(18)
C5 41.3(16) 43.5(16) 67(2) 5.9(15) 6.3(14) 2.0(13)
6 383(15)  49.5(17)  53.1(17) 42(13) 9.6(13) 4.5(13)
7 353(14)  383(14)  56.0(17) 4.0(13) 11.2(12) 3.9(11)
8 37615 526(17)  55.1(18) 22.3(15) 11.3(13) 2.7(13)
9 405(16)  463(18) 81(2) 7407)  18.5(16) 0.0(14)
10 35.5(16)  52.5(19) 74(2) 8.0(16)  20.9(15) 22.0(13)
Cll 44.8(18) 56(2) 90(3) 3.0(19)  21.5(18) 1.3(15)
c12 59(2) 61(2) 118(4) 16(2) 38(2) 13.7(19)
13 53(2) 95(3) 10203) 4003) 27(2) 2102)
Cl4 51(2) 117(4) 773) 18(3) 1202) 32)
Cls 48.4(19) 76(3) 79(3) 202) 18.6(18) 20.1(18)
Clé 37.0(16) 54(2) 100(3) 15(2) 16.7(18) 23.5(14)
C17 350(13)  550(17)  60.9(18) 0.8(17)  13.9(12) -1.6(15)
Cig 52(2) 65(2) 70(2) -9.6(18) 6.5(17) 13(17)
C19 66(3) 66(3) 109(4) 502) 20(2) 192)
€20 59(2) 105(4) 102(4) 24(3) 8(2) 26(3)
21 63(3) 129(5) 5903) 0(3) 132) 403)
2 63(2) 76(3) 63(2) 202)  20.0(19) -4(2)
01 59.6(14)  538(14)  59.7(14) 13.2(11) 15.5(11) 0.8(11)

02 72.1(17) 85(2) 62.1(16) -20.6(15) 16.3(13) 0.4(15)
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S1 39.1(4) 43.4(4) 87.5(6) 18.3(4) 15.6(3) 4.5(4)

Table 4 Bond Lengths for his.
AtomAtom Length/A  AtomAtom Length/A

Cl 2 1.374(7) C10 Cl1 1.387(5)
Cl C6 1.381(5) C10 Cl15 1.384(6)
2 3 1.379(9) C11 Cl2 1.390(6)
3 C4 1.401(8) C12 CI3 1.367(7)
Cc4 C5 1.362(5) C13 Cl4 1.357(7)
c5  C6 1.371(5) Cl14 Cl15 1.392(6)
cs Ol 1.398(4) C16 Cl7 1.497(5)
Cc6 C7 1.490(4) C16 S1 1.827(3)
C7 C8 1.527(4) C17 CI8 1.378(6)
C7 (9 1.550(4) C17 C22 1.378(5)
Cc7  Sl1 1.832(3) C18 C19 1.370(6)
c8 Ol 1.365(4) C19 C20 1.344(7)
cs 02 1.182(4) C20 C21 1.357(7)
c9 Cl10 1.511(5) C21 C22 1.391(7)

Table 5 Bond Angles for his.

Atom Atom Atom Angle/* Atom Atom Atom Angle/*

C2 Cl1 C6 117.6(5) C11 C10 C9 121.4(4)
Cl C2 (3 121.5(5) C15 Cl10 C9 119.9(3)
C2 C3 4 121.2(4) C15 C10 Cl1 118.7(4)
Cs5 C4 €3 115.7(5) C10 C11 Ci12 119.8(4)
C4 C5 Co6 123.8(4) C13 Cl12 Cl1 121.0(4)
c4 C5 Ol 124.2(4) C14 C13 CI12 119.4(4)
C6 C5 Ol 112.0(3) C13 Cl14 CI15 120.9(5)
Cl Co6 C7 131.6(4) C10 C15 Cl4 120.2(4)
Cs C6 Cl 120.2(4) C17 Cl6 S1 108.6(2)
Ccs C6 C7 108.1(3) C18 C17 Cl6 120.9(3)
cC6 C7 C8 102.0(3) C22 C17 Cl6 121.7(4)
Cc6 C7 (€9 115.6(3) C22 C17 Cl18 117.3(4)
C6 C7 SlI 112.3(2) C19 C18 Cl17 121.4(4)
c8 C7 (€9 111.4(3) C20 C19 C18 120.8(5)
cC8 C7 SlI 109.6(2) C19 C20 C21 119.6(4)

c9 C7 Sl 105.9(2) C20 C21 (22 120.4(4)
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0ol C8 (7 109.43) C17 C22 C21 120.5(4)
02 C8 C7 129.23) C8 Ol C5 108.5(3)
02 C8 Ol 121.43) Cl6 S1  C7 101.89(15)
Cl0 C9 (7 114.0(3)

Table 6 Torsion Angles for his.

AB C D Angle/* A B C D Angle/*

C1C2C3 C4 1.2(8) C9 C7 C8 02 -55.7(4)
C1C6C7 C8 -178.9(4) C9 C7 S1 Cl6 -179.3(3)
C1C6C7 C9 60.0(5) C9 Cl10C11Cl12 -179.1(3)
C1Ce6C7 S1 -61.6(4) C9 C10C15C14 178.5(4)
C2C1C6 C5 1.3(6) C10C11C12C13 0.9(6)
C2Cl1C6 C7 179.4(4) C11C10C15C14 0.1(6)
C2C3C4 C5 -0.1(7) Cl11Cl12C13C14 -0.4(7)
C3C4C5 C6 -0.4(6) C12C13C14C15 -0.2(7)
C3C4C5 Ol 179.8(3) C13C14C15C10 0.4(7)
C4C5C6 Cl1 -0.3(5) C15C10C11CI12 -0.7(5)
C4C5C6 C7 -178.7(3) C16C17C18C19 179.7(4)
C4C501 C8 178.7(3) C16C17C22C21 -179.1(4)
C5C6C7 C8 -0.6(3) C17C16S1 C7 172.8(3)
C5C6C7 C9 -121.7(3) C17C18C19C20 -0.9(8)
C5C6C7 S1 116.7(3) C18C17C22C21 0.2(6)
C6ClC2 C3 -1.8(8) C18C19C20C21 0.7(9)
C6C501 C8 -1.2(4) C19C20C21C22 0.009)
C6C7C8 Ol -0.1(3) C20C21C22C17 -0.4(8)
C6C7C8 02 -179.6(4) C22C17C18C19 0.5(6)
C6C7C9 Cl10 64.0(4) O1 C5 C6 C1 179.6(3)
C6C7S1 Cl6 -52.2(3) O1 C5 C6 C7 1.2(4)
C7C801 C5 0.8(3) 02 C8 O1 C5 -179.7(3)
C7C9Cl10Cl11 -71.2(4) S1 C7 C8 Ol -119.3(2)
C7C9C10C15 110.4(4) S1 C7 C8 02 61.2(4)
C8C7C9 Cl10 -51.8(4) S1 C7 C9 Cl10 -170.9(3)
C8C7S1 Cl6 60.4(3) SI Cl16C17C18 65.5(4)
C9C7C8 Ol 123.8(3) SI C16C17C22 -115.3(4)

Table 7 Hydrogen Atom Coordinates (Ax10*) and Isotropic Displacement Parameters
(A?x10%) for his.
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Atom X y z U(eq)

H1 8543 6320 9694 86
H2 9250 7936 10501 111
H3 9900 9074 8767 116
H4 9760 8641 6084 94
HO9A 6397 4508 5907 67
H9B 6385 5059 7510 67
H11 5329 6914 7150 75
HI2 3110 7871 5726 92
HI13 1480 7343 3289 98
H14 2072 5866 2237 99
H15 4309 4899 3600 81
HI6A 11862 5310 6310 77
H16B 11841 5820 7953 77
H18 12692 3404 6643 77
H19 14792 2363 7946 97
H20 16580 2820 10312 109
H21 16246 4324 11436 108
H22 14097 5383 10171 85
Experimental

The crystal was kept at 291.15 K during data collection. Using Olex2', the structure was solved
with the ShelXS™ structure solution program using Direct Methods and refined with the ShelXL"!

refinement package using Least Squares minimisation.

Reference:
1. Dolomanov, O.V., Bourhis, L.J., Gildea, R.J, Howard, J.A.K. & Puschmann, H. (2009), J.
Appl. Cryst. 42,339-341.
2. Sheldrick, G.M. (2008). Acta Cryst. A64, 112—122.

3. Sheldrick, G.M. (2008). Acta Cryst. A64, 112—122.

Crystal structure determination of [his]
Crystal Data for C,,H30,S (M =346.42 g/mol): monoclinic, space group P2; (no. 4),a=
8.2262(3) A, b= 13.4475(5) A, c = 8.5887(5) A, = 104.637(5)°, V= 919.27(7) Al z=2,T=

291.15 K, p(CuKa) = 1.646 mm™', Dcale = 1.252 g/em’, 6917 reflections measured (10.646° < 20
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<134.152°), 3285 unique (Rin; = 0.0334, Ryigma = 0.0422) which were used in all calculations. The

final R, was 0.0357 (I > 20(I)) and wR, was 0.0940 (all data).

Refinement model description

Number of restraints - 1, number of constraints - unknown.
Details:
1. Fixed Uiso

At 1.2 times of:

All C(H) groups, All C(H,H) groups

2.a Secondary CH2 refined with riding coordinates:

C9(H9A,HI9B), C16(H16A,H16B)
2.b Aromatic/amide H refined with riding coordinates:

CI1(H1), C2(H2), C3(H3), C4(H4), C11(H11), C12(H12), C13(H13), C14(H14),

C15(H15), C18(H18), C19(H19), C20(H20), C21(H21), C22(H22)
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4. Copies of NMR spectra
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