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1. Scheme S1.

OH Ar
R / 1) 3e (2 mol%), CHCl;
SN rt, 10-20 h
! | + | o) .
~ o Xo N~y 2) 1, (1.0 equiv.)

K,CO; (1.0 equiv.)
THF, rt, 1h

12h, 80% yield, 83% ee
75:25 dr 54:46 dr

10h, 88% yield, 97% ee

16h, 70% yield, 6% ee
>99:1 dr

16h, 46% yield, 43% ee
>99:1 dr 50:50 dr

20h, not detected 20h, not detected
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14h, 66% yield, 49% ee

20h, not detected



2. ESI-MS spectra, high resolution mass data of intermediates A and B, and 'H, *C
NMR spectra, HPLC chromatograms of A.

2.1 ESI-MS spectra, high resolution mass data of intermediates A and B.

Figure S1. ESI-MS spectrum of A, after 8 h of the Michael reaction.
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Figure S2. ESI-MS spectrum of B, after 0.2 h of the I,-mediated cyclization reaction.
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Table S1. High resolution mass data of detected intermediates A and B.

Species Formula Mass (measured) Mass (calculated) Error (ppm)

A Ca6HaoN,O4 424.1507 424.1501 1.4
B Ca6H19IN,O4 549.9999 549.9986 24
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TH NMR, 3C NMR spectra of A
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2.2 H, ¥C NMR spectra, and HPLC chromatograms of A.
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HPLC chromatogram of A (racemic)

mal
0.55

03

045

04

0.35

03

025

0z

015

01

003

0 3 L T [min]
20 25 30 33 40 45 50 53 [=11]
# Start time[min] Time[min] End time[min] Area%
1 18.872 19.385 20.888 49.975
2 42.744 44317 47.261 50.025
HPLC chromatogram of A (chiral)
mal Ph
N,
Ho— My
OH
1
X
LD
A
] .y RT [min]
15 20 25 30 35 40 45 a0 55 &0
# Start time[min] Time[min] End time[min] Area%
1 18.748 19.745 21.272 7.947
2 43.697 44.810 47.519 92.053
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3. 'H spectra of crude compounds 4aj and 4al.

'H NMR (500 MHz, CDCI;) spectrum of crude compound 4aj
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TH NMR (500 MHz, CDCl;) spectrum of crude compound 4al
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HPLC chromatogram of 4aa (racemic)

Different " units

e = <
0 2 4 -1 10 42 14 16 18 20 22 24 26 25 30 32 34 36 35 40 42 44 46 43 5C
Start [Min] Time [Min] End [Min] Area % [%]
1 21.676 22.778 25.744 50.555
2 35.748 37.093 41.284 49.445
HPLC chromatogram of 4aa (chiral)
Ditferent ¥ units ?h
oMy
o'-. /f
O 0420 O
@—é E RT [min]
Start [Min] Time [Min] End [Min] Area % [%]
1 23.147 23.772 24.654 0.867
2 35.527 36.651 41.395 99.133
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TH NMR, 3C NMR spectra of 4ab

TrE'k

ol eE—

2ee 4
288 0
0i6 0
0512
p0Z L
507
arz
BIE
206
LeL
vl
pay .
0By 2
867 L
018 ¢
0zL 4
€zl
9cs
8es L

EL8'L
GEE"L

4

—

1
|
g
]

i

S [ F}

=I0E

=B0E

=T60

Bz
201
Bzl
001
-orL
60z
bogoe
10}
660
00T

0.5

1.0

1.5

2.0

2.5

30

35

4.0

4.5

5.0

5.5

6.0

6.5

7.0

7.5

8.0

8.5

ppm

BLEEL—

GSGEP—

25065 —

00z 26—

B6ZZ0L—

FEO0 L~
o8 LHE—
WZOLLL

L0z'8 :.M.
FAS0T I~
LEBB LEL—F

16RZZLF
€6z x%

HTsT)
169 B L
6L0GTL \
0262}

16T mm_.m\.
9G9°LEL

FLFGGL
Gmmw—w
LELLGL
nmmmmr\‘

8E5'99—
1556 L —

70 60 50 40 30 20 10

80

130 120 110

140

170

180

ppm

S9



HPLC chromatogram of 4ab (racemic)

0055

0.05

0.045:

0.04-

0.035:

0.03:

0.025:

0.0z

aos:

0.01

0.005:

1}

mal

@——é X
-0.005 —
# Start [Min] Time [Min] End [Min] Area % [%]
1 53.178 56.454 62.661 41.767
2 99.662 102.798 107.471 8.325
3 112.678 117.171 124.578 8.12
4 138.546 145.654 159.213 41.788
HPLC chromatogram of 4ab (chiral)
b o Ph
02 OQ_/N\N
i o< ome
gli O 04ap0O
-Z;D ] . I = RT [min]
# Start [Min] Time [Min] End [Min] Area % [%]
1 100.294 104.676 115.587 99.157
2 117.686 121.753 126.441 0.843
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TH NMR, 3C NMR spectra of 4ac
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HPLC chromatogram of 4ac (racemic)

007
0.065
008
0.055
005
0.045
0.04
0.035
003
0.025
002
0.015
am

0.005

& Rt
i}

a0 55

B0

B5

70

75

a0

as

30

95 100

Start [Min]

Time [Min]

End [Min]

Area % [%]

[S—

67.41

70.521

75.869

49.819

81.421

85.276

93.977

50.181

HPLC chromatogram of 4ac (chiral)
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TH NMR, 3C NMR spectra of 4ad
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HPLC chromatogram of 4ad (racemic)

0.019.
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0.016:
a01s
0.014:
0.013:
o012
o011

0.01
0.009:
0.003:
0.007:
0.006:
0.005:
0.004:
0.003:
0.002:
0.001

maL

'Tf‘—“!’r_g,

o b & 3 RT [mir]
# Start time[min] Time[min] End time[min] Area%
| 11.386 12.239 13.869 5.817
2 17.988 19.199 20.35 5.832
3 23.439 24.225 26.588 43.578
4 29.313 30.184 32.342 44.773
HPLC chromatogram of 4ad (chiral)
0.06 mau ‘Ph
0055 0Ny
0.05 o
u A
. i g5 e R fin]
# Start [Min] Time [Min] End [Min] Area % [%]
1 13.286 13.608 13.868 0.242
2 28.234 29.829 33.236 99.758
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TH NMR, 3C NMR spectra of 4ae
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HPLC chromatogram of 4ae (racemic)
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HPLC chromatogram of 4ae (chiral)
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TH NMR, 3C NMR spectra of 4af
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HPLC chromatogram of 4af (racemic)
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'TH NMR, 3C NMR spectra of 4ag

625 L —

LEET—

i

150°L
851 2
IRVE
BLZ'L

8Lzl

BEZ L

5962
a9g°L
18
568 L
L6E L
75h L
BOb L
69 L
rEYL
Db LA
L0 L
L199°L
08°L
288'L
i
152 Tﬁ.
(TIE

IVE
694'L]
09Z6'L
826 L

E¥E L
GPB L
z

= T-60°E
J

== E0'E

= > 860

75 7.0 6.5 6.0 5.5 5.0 45 4.0 35 3.0 25 2.0 15 1.0 0.5 0.0
ppm

8.0

85

LBEFL—

P

FER'ES—

a0526—

B0ED—

Pl b
10K 2L
BZLB L
CPEELIn"
6EE §F/
DELGTAnE

L6LLE I
0Z0'GTL—

ZL9BEL

VEP'GG b
091LiG1—
FROBG LT

BL4991—
GESEIL—

30 20 10

40

170 160 150 140 130 120 110 100 90 80 70 60

180

ppm

S19



HPLC chromatogram of 4ag (racemic)
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TH NMR, 3C NMR specta of 4ah
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HPLC chromatogram of 4ah (racemic)
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o] 5 5 g——1% ;
# Start time[min]| Time[min] End time[min] Area%
1 27.937 28.856 29.781 0.542
2 29.918 30.922 33.687 49.46
3 39.74 40.985 44.169 49.578
4 62.67 63.817 65.106 0.42
HPLC chromatogram of 4ah (chiral)
mAL Ph
0s OQ’,/N‘N
045 [o} -/
04 X F
035 O O4ah 0O
. el - z — i
# Start [Min] Time [Min] End [Min] Area % [%]
1 31.692 32.415 33.345 1.07
2 41.429 42.678 46.756 98.443
3 65.588 66.829 68.16 0.487
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'TH NMR, 3C NMR spectra of 4ai

955 L —

BRI

890°L
580°L4
CEIE
avi'
£51 L
£94°L
9.7
CIEATE
£67 L1
z6E'L
L0¥ L
BOY L
51
69F L

LibL-
8B LA
6F LA
zhs'L
BBE’L
0042
TEIE
852 £
5922
z111
ake'L]
e
EER L

=~/

e —

—

Gea'Ls

i

|

n

8.0

=p0e

ST

50T
L

'L
Sape
Tl
SLont
o0z

0.0

0.5

1.0

15

2.0

2.5

30

35

4.0

45

5.0

5.5

6.0

6.5

7.0

8.5

ppm

FRERL—

08F'ES—

GIETE—

269201 —

629 bL
mf.m:/
Sm.mzk
PRI LI
EE:M
LIWDETE
Eiw_%
EFETARNS
LEEBZL
£98'8Z4-
N
ECOBTL
BLLBTL \.
D99EELY)
1P LEL

B85l —
157851

rzoegl”
0pQ'LaL—
9zaEal
BOD LaL—
ZiCRIL—

30 20 10

40

80 70 60

80

110

120

160 150 140

170

ppm

S23



HPLC chromatogram of 4ai (racemic)

maL

o 5 £ RT [min]
# Start [Min] Time [Min] End [Min] Area % [%]
1 24917 25471 27.225 49.635
2 49.562 51.035 54.382 50.365
HPLC chromatogram of 4ai (chiral)

024 mal E’h

o ot

0 O

. O 0%4ai O 3

DmD EAL F RT [min]
# Start [Min] Time [Min] End [Min] Area % [%]
1 25.58 26.137 27.076 5.125
2 49.735 51.581 54.865 94.875
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TH NMR, 3C NMR spectra of 4aj
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HPLC chromatogram of 4aj (racemic)
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Area%
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HPLC chromatogram of 4aj (chiral)
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'TH NMR, 3C NMR spectra of 4ak
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HPLC chromatogram of 4ak (racemic)
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017
016
015
014
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012
a1
04
0.09
0.0s
0.07
0.06
0.0s
0.04
0.03
0.02
0.
1)

-0.m

maU

e

%’_/_/&

RT [min]

25 30

25

40 45 50

55 60 65

70 75 a0

a5

a0 a5

# Start [Min] Time [Min] End [Min] Area % [%]
1 25.145 28.821 34.474 49.78
79.281 83.533 89.572 51.22
HPLC chromatogram of 4ak (chiral)
015 e Eh
014 OQ_/N‘N
.
U;: O 042k O .
Y ‘E_—é =% RT [rin]
# Start [Min] Time [Min] End [Min] Area % [%]
1 27.115 28.177 30.414 2.767
2 80.211 83.863 94.542 97.233
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'TH NMR, 3C NMR spectra of 4al
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HPLC chromatogram of 4al (racemic)

0.31

03
0.29;
0.28
027
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0.25:
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02
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019
018
a7
016
015
014
013,
012
o1
a1
0.09:
0.0
0.07
0.06:
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0.02
0.01
1}

X
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Time[min]

End time[min]

Area%

19.524

20.412

21.881

49.979

N [—
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23.372

24.977

50.021

HPLC chromatogram of 4al (chiral)
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Area%
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'TH NMR, 3C NMR spectra of 4am
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HPLC chromatogram of 4am (racemic)
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a
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32 34 36 3
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a2 a4 a6

Start time[min]

Time[min]

End time[min]

Area%

20.545

21.598

23.025
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23.45

25.705
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48.608

32.589

34.637

36.627

1.143

AW (N3
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HPLC chromatogram of 4am (chiral)

0.0as
0.09
0.085
0.0s
0073
0.o7
0.063
0.06
0.0s5
0.03
0.045
0.04
0035
0.03
0.025
0.0z
0m3
0.01
0.003
1}

16

maL

A
O;

%

Ph
oMy

dam O NO,

RT [min]

20 22 24 26 28

30 32 34 36

40 42 44 46

45

a0

a2 a4 a6

# Start time[min] Time[min] End time[min] Area%
1 20.672 21.598 22.237 0.214
2 23.719 25.865 29.32 7.956
3 33.932 33.944 35.908 0.075
4 36.402 39.264 49.003 91.755
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'TH NMR, 3C NMR spectra of 4an
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HPLC chromatogram of 4an (racemic)

0445 Ditferent ¥ units
0.42;
04
0.38;
0.36
0.34;
0.32;
03
0.25;
0.26;
0.24;
0.22;
0z
0.18:
0.16:
014
012
01
0.08;
0.086;
0.04;
0.02;
a

-0.02

RT [min]

38 40 42

# Start [Min]

Time [Min]

End [Min]

Area % [%]

1 25.316

26.185

29.188

49.62

2 30.677

31.784

34.719

50.38

HPLC chromatogram of 4an (chiral)

Different ¥ units

CF3

RT [min]

38 40 42 44

46 48 50 52

# Start [Min]

Time [Min]

End [Min]

Area % [%]

1 24.5

25.398

29.74

98.13

2 30.921

31.798

33.438

1.87
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TH NMR, 3C NMR spectra of 4a0

bET—

| S _IL__J; i

Elre

Fooy

1z
mnﬁ
Fsoy
=10l
WEN

£01
S oot

0.0

0.5
Ppm

9eezl—

1.0

15

20

BrZer—

25

3.0

35

4.0

GLEME—

45

FOLEDL—

5.0

ESP L —
0LT°LH
806 _.—.K

LDZTET)
GLOFTL
nsg mmv./

TOETLTL
ES6 mm—/
GOLGTL
FLTETL
£19 _m_.\
BPEEC)
Z0EFEL
BEL'GEL
age'ogl

55

6.0

B85

70

S5F 55k~
Pleagh—
BEFBSL-T

15

beFeaL—
L0948 —

8.0

I Cl

04200

T T T T T T
160 150 140 130 120 110

T
170

S35



HPLC chromatogram of 4ao (racemic)
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33 40 41 42 43

44

45 46 4T 48
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&1 52 a3 54
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56 a7 58 59 1)

Start [Min]

Time [Min]

End [Min]

Area % [%]

35.97

37.224

40.028

49.444

DO [ —
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HPLC chromatogram of 4ao (chiral)
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Start [Min]

Time [Min]
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'TH NMR, 3C NMR spectra of 4ap
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HPLC chromatogram of 4ap (racemic)

055

a5

045

0.4

035

0.3

=1
b
)

=

2R )

mal

L [ RT [min]
# Start [Min] Time [Min] End [Min] Area % [%]
| 26.13 27.137 30.259 50.173
2 50.124 51.608 56.104 49.827
HPLC chromatogram of 4ap (chiral)
D:DL f £ RET["’ 1
# Start [Min] Time [Min] End [Min] Area % [%]
1 26.441 27.371 29.085 7.536
2 47.461 50.756 61.607 92.464
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'TH NMR, 3C NMR spectra of 4ba

M3
['3]
- nv m.
&
7565 —
L=
- BRE T —
a6y L — — Ep0e[ 2
L=
™~
HEz— —— g0t
['3]
M e
O EG—
015E—
| =
-
[ ©
-
pzEE— — =0t g
-t
L«
i,
SEYZE—
| =
= POEEE
Sl 4 15600}
0ol FOEPOL~
3]
I a
— S0BZU—
6EA'D
MWMM -3 PRLBI—
i BLEETb
£if'g 0F0 G2~
eh PELGZL—
95LL L e BES BZL~
£ @ 0862}
e 9Z06EL
Seed A0S 621
0iZ47 % 5L EEL
9021 T O £EE LEL
: | ioy
SBZL jun M1 =REHEY
BbYL | Egpz
90v°;
1ayi == pS0Z|
Bevl~ o L
5592
[ty
NSHHW = Tl dvg i1
1262 & 180651
6261
064 P91
L 2 i 10z 49—
£ S o B 55960~
<
" =
o3

MeO

ppm

S39

110

120

160 150 140 130

170




HPLC chromatogram of 4ba (racemic)
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HPLC chromatogram of 4ba (chiral)
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TH NMR, 3C NMR spectra of 4bb
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HPLC chromatogram of 4bb (racemic)

01F may
0oas
0,08
0065
008
0075
o7
0088
0.06
0085
005
0045
004
0035
003
0025
002
0os
001
0005

0,005 "-'E RT [min]

12 14 16 18 20 22 24 26 28 30 32 34 36 38 40 42 44 46 48 50 52 54

# Start time[min]| Time[min] End time[min] Area%
1 26.101 27.851 32.459 49.775
2 42.498 44.703 47.127 50.225

HPLC chromatogram of 4bb (chiral)

I mau

=
o]
4040
MeO O4bb O Cl

; o el 1

T T RT [min]
10 12 14 16 18 20 22 24 26 28 30 32 34 3\ 38 40 42 44 45 48 50 52 59 56

# Start time[min] Time[min] End time[min] Area%
1 27.313 28.411 30.289 3.317
2 43.537 45.597 49.957 96.683
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TH NMR, 13C NMR spectra of 4bc
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HPLC chromatogram of 4bc (racemic)

0.075:

0.005:

-0.005

mau

o

.y

RT [min]
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3z 34 36 38

0 42 44 48 48

50 52 54 56
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Start time[min]|

Time[min]

End time[min]

Area%
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29.038
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HPLC chromatogram of 4bc (chiral)
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Area%
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N[ — [F
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TH NMR, 3C NMR spectra of 4bd
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HPLC chromatogram of 4bd (racemic)

0.23
0.2z
0.

0.2
019
048
0ar
0.6
045
014
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a1

a1
0.0
0.08:
007
0.06:
Q.05
0.04
0.03:
00z
(auj]

RT [min]

40

45 50 55

&0

B5 70 75

a0

a5 a0

Start [Min]

Time [Min]

End [Min]

Area % [%]

19.538

20.473

21.99

49.393

30.401

31.309

34.179

50.607

HPLC chromatogram of 4bd (chiral)
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04

i

0.25

02

0a

0.05

MeO

O4pd O

RT [min]

38

40 42 44 46

48

50 52 54 56

# Start [Min] Time [Min] End [Min] Area % [%]
1 18.044 19.132 20.801 0.09
2 28.106 29.491 33.475 99.91
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TH NMR, 3C NMR spectra of 4be
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HPLC chromatogram of 4be (racemic)

maL

(=2

RT [min]

# Start time[min] Time[min] End time[min] Area%
1 8.052 8.559 9.498 50.418
2 12.061 12.599 13.573 49.582
HPLC chromatogram of 4be (chiral)
O o\4heO
u E 5 RT [min]
# Start time[min] Time[min] End time[min] Area%
1 8.116 8.453 9.130 99.692
2 12.255 12.572 12.572 0.308
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'TH NMR, 3C NMR spectra of 4bf
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HPLC chromatogram of 4bf (racemic)
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TH NMR, 3C NMR spectra of 4bg
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HPLC chromatogram of 4bg (racemic)
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TH NMR, 3C NMR spectra of 4bh
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HPLC chromatogram of 4bh (racemic)

| 0 RT [min]

# Start time[min]| Time[min] End time[min] Area%

1 38.772 40.639 43.663 50.074

2 50.042 52.021 56.422 49.926

HPLC chromatogram of 4bh (chiral)

. 1 !'_—/\_ME RT [mir]

# Start time[min] Time[min] End time[min] Area%

1 39.607 40.572 41.684 0.200

2 48.747 50.062 56.086 99.800
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TH NMR, 3C NMR spectra of 4bi
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HPLC chromatogram of 4bi (racemic)
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HPLC chromatogram of 4bi (chiral)
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'TH NMR, 3C NMR spectra of 4bj
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HPLC chromatogram of 4bj (racemic)
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TH NMR, 3C NMR spectra of 4bk
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HPLC chromatogram of 4bk (racemic)
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'TH NMR, 3C NMR spectra of 5a
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HPLC chromatogram of Sa (racemic)

mAL

o o o =1
E & b2 B = = =
e G o o in
TH 10.00

o

J E_!] ?_é i _E] x ; RT [min]
# Start time[min] Time[min] End time[min] Area%
1 5.905 6.213 6.548 0.24
2 9.65 9.999 10.385 0.239
3 15.738 16.332 17.507 49.822
4 17.806 18.505 19.805 49.7
HPLC chromatogram of Sa (chiral)
21 mau '?h
oMy
o e/
‘ X
07520
; 5 N
] i Li RT [min]
# Start time[min]| Time[min] End time[min] Area%
1 9.664 9.879 10.204 0.026
2 15.824 16.292 16.929 4.363
3 17.423 17.932 19.562 95.611
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TH NMR, 3C NMR spectra of 5b
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HPLC chromatogram of Sb (racemic)
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HPLC chromatogram of Sb (chiral)
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TH NMR, 3C NMR spectra of 5¢
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HPLC chromatogram of Sc (racemic)
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1] 10 20 30 40 =0 EQ 70 &0 a0 100 110 120 130 140 150 160
# Start time[min] Time[min] End time[min] Area%
1 15.435 16.225 17.672 1.225
2 21.923 23.365 25.725 1.324
3 50.109 52.005 61.965 49.319
4 123.035 127.188 138.694 48.132
HPLC chromatogram of Sc (chiral)
Dy mal Ph
0s O%__/N‘N
075 o—x
07 N
0EBS ‘
06 SEN
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05
045
0.4
035
05
02 .2_
01E
015
041 §
0052
o _é 4 L RT [mir]
] 10 20 30 40 S0 =] 70 &0 a0 100 110 120 130 140
# Start time[min]| Time[min] End time[min] Area%
1 14.591 15.332 16.589 2.752
2 21.386 21.913 22.785 0.166
3 4537 47.409 58.962 87.239
4 118.723 121.753 128.117 9.843
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TH NMR, 3C NMR spectra of 5d
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HPLC chromatogram of 5d (racemic)

= TH 10.00

mal

" G RT [mir]
Start time[min] Time[min] End time[min] Area%
14.401 14.919 16.035 49.462
20.094 20.745 22.066 50.538
HPLC chromatogram of 5d (chiral)
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Start time[min]| Time[min] End time[min] Area%
14.079 14.746 15.987 97.344
20.164 20.745 21.556 2.656
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TH NMR, 3C NMR spectra of 5e
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HPLC chromatogram of Se (racemic)
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# Start time[min] Time[min] End time[min] Area%
1 15.571 16.412 17.409 4.254
2 17.639 18.425 19.88 4.548
3 21.489 22.558 25.855 45.516
4 32.577 33.958 37.806 45.682
HPLC chromatogram of Se (chiral)
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# Start time[min]| Time[min] End time[min] Area%
1 21.896 22.625 24.329 4.549
2 31.02 32.998 38.144 95.451
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5. X-ray crystal structure of compound 4aj, 4al and 4ap.

5.1 X-ray crystal structure of compound 4aj.

Il

Table S2. Crystal data and structure refinement parameters of compound (4aj)
Parameter Value
CCDC deposition number 1553767
Empirical formula C,6H17CIN,Oy4
Formula weight 456.86
Temperature 293(2) K
Wavelength 0.71073 A
Crystal system Orthorhombic
Space group P 212121
Cell dimensions a=8.6243)A a=90°
b=9.752(4) A B=90°
c=26.737(10) A y=90°
Volume 2248.6(15) A3
4 4
Density (calculated) 1.350 Mg /m?
Absorption coefficient 0.206 mm-!
Fooo 944
Crystal size

Theta range for data collection

Index ranges

Reflections collected
Independent reflections
Absorption correction

Refinement method

0.200 x 0.140 x 0.080 mm?
1.523 to 24.991°
-10<h <10
-11<k<11
-25<1<31
11850
3970 [ R (iny = 0.0890]
Semi-empirical from equivalents

Full-matrix least-squares on F2
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Data /restraints /parameters
Goodness of fit on F?
Final R indices [ /> 20 (/)]
R indices (all data)
Absolute structure parameter
Extinction coefficient

Largest diff. peak and hole

3970 /0 /300
1.138
R;=0.1238, @R, = 0.2984
R1 =0.1508, wR, =0.3136
0.21(9)
0.051(9)
0.589 and -0.541 ¢.A 3

5.2 X-ray crystal structure of compound 4al.

Table S3. Crystal data and structure refinement parameters of compound (4al)

Parameter Value
CCDC deposition number 1509834
Empirical formula C,6H17BrN>,Oy4
Formula weight 501.34
Temperature 293(2) K
Wavelength 0.71073 A
Crystal system Monoclinic
Space group P21
Cell dimensions a=87432)A a=90°
b=9.6753) A B =94.291(6)°
c=15.1473)A y=90°
Volume 1277.7(6) A3
z 2
Density (calculated) 1.524 Mg /m’
Absorption coefficient 1.855 mm-!
Fooo 592
Crystal size 0.200 % 0.160 x 0.130 mm?
Theta range for data collection 2336° to 24.998°
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Index ranges

Reflections collected
Independent reflections
Absorption correction
Refinement method
Data /restraints /parameters
Goodness of fit on F?
Final R indices [ /> 20 ()]
R indices (all data)
Extinction correction
Flack parameter

Largest diff. peak and hole

-10<h<10
-11<k<11
-18<1<13
7093
4277 [ R (inyy = 0.0434]
Semi-empirical from equivalents
Full-matrix least-squares on F2
4277/1/326
1.018
R;=0.0599, wR, =0.1321
R;=0.1018, wR, =0.1521
n/a
0.041(15)
0.419 and -0.310 e.A 3

5.3 X-ray crystal structure of compound 4ap.

Table S4. Crystal data and structure refinement parameters of compound (4aq)

Parameter Value
CCDC deposition number 1553766
Empirical formula Cy7H0N>O4
Formula weight 436.45
Temperature 293(2) K
Wavelength 0.71073 A
Crystal system Orthorhombic
Space group P 212121

Cell dimensions

a=83497(11)A  o=90°
b=9.7735(13) A  p=90°
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Volume
Z
Density (calculated)
Absorption coefficient
Fooo
Crystal size
Theta range for data collection

Index ranges

Reflections collected
Independent reflections
Absorption correction
Refinement method
Data /restraints /parameters
Goodness of fit on F?
Final R indices [ > 20 ()]
R indices (all data)
Absolute structure parameter
Extinction coefficient

Largest diff. peak and hole

c=27.653(4) A
2256.6(5) A3
4
1.285 Mg /m?
0.087 mm!
912
0.200 x 0.160 x 0.120 mm?
2.210 to 25.495°
-8<h<10
11 <k<11
-33</<30
12988
4193 [ R (iny = 0.0498]

v=90°

Semi-empirical from equivalents
Full-matrix least-squares on F2
4193/0/299
1.020
R;=0.0435, wR, = 0.0934
R;=0.0616, wR, =0.1012
-0.1(9)

n/a
0.167 and -0.153 e.A 3
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