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1. Crystal data and structure refinement for enantiopure 6j
Crystals of enantiopure 6j suitable for X-ray analysis were obtained from

crystallization in a solution of dichloromethane/n-hexane.

o) o]
Cl
= 5 o_
)
6j
Identification code mo_dm16873 Om
Empirical formula C;5H5Cl10O5
Formula weight 310.72
Temperature 130 K
Wavelength 0.71073 A
Crystal system Hexagonal
Space group P65
Unit cell dimensions a=15.8422(17) A 1=90°.
b=15.8422(17) A [1=90°.
c=11.1926(12) A 1=120°.
Volume 2432.7(6) A’
Z 6
Density (calculated) 1.273 Mg/m3
Absorption coefficient 0.252 mm’'
F(000) 972
Crystal size 0.05 x 0.05 x 0.05 mm’
Theta range for data collection 1.48 to 27.50°.
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Index ranges -20<=h<=20, -20<=k<=20, -14<=I<=14

Reflections collected 20466

Independent reflections 3011 [R(int) = 0.0768]
Completeness to theta = 25.242° 100.0 %

Absorption correction Semi-empirical from equivalents
Max. and min. transmission 0.7456 and 0.6540
Refinement method Full-matrix least-squares on F
Data / restraints / parameters 3011/265/322
Goodness-of-fit on F2 0.924

Final R indices [I>2sigma(])] R1=0.0535, wR2 =0.1541

R indices (all data) R1=0.0719, wR2 =0.1733
Absolute structure parameter 0.03(4)

Extinction coefficient n/a

Largest diff. peak and hole 0.232 and -0.291 e.A™
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2. 'H and 13C NMR spectra of all products
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3. Chiral HPLC data of all products
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0.0
0.0
0.02
0.01

T

=
Em 0.20

RT [min]

(=]

2 4 B g

12

20

22

24

26

Name | Time[Min] | Area % [%]

UMENDWN 17.545 50.691

UMNENDWMN 19.972 43.309

Tatal

100.000

-0.01

017
016
015
014
013
o1z
011
01
0.0a
0.0s
007
0.0
0.0
0.0
0.0z
0.0z
0.m

malLl

TH 10.00

BP0 20

RT [min]

(=]
(%]

4 -1 g

10

20

22

24

26

28

30

Mame | Time[Min] [ Area[%]

UMEN DWW 17.559 0.437

LIMENOWM 13.873 33.503

Tatal

100.000
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0164 mAU
015
014
013
012
011
01
0.03
0.08
007
0.0 -
004
003
002
0.m

E Py 0,20

RT [min]
1 2 3 4 5 E i g g 10 11 12 13 14 1% 16 17 18 19 20 22

o

# Name | Time[Min] | AreaZ[%] |

10.626 49.320

2 |UMENCWHN 11.972 50,680

Total 100.000

0225 mal
021

014
o1&
047
016
015
014
013

kP 0.20

o
o 1 E & RT [min]

-0.01
o 1 i 3 4 &i ] T & t] 10 11 il i 14 13 16 17 18

# Mame | Time[Min] | AreaZ[Z] |

1 | T 10.936 0.303

2 [UMENDWHN 11.972 93.691

Tatal 100,000
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0071 man
0.085

0.06
0.0ss
0.0s
0045
0.04
0035
003
0025
0.0z
0ms
0.m
0.005

0005 RT [min]
] 10 15 20 25 30 35 40 45 a0

# Mame | Time[Min] | AreaZ[x] |

UMENDWMN 26.482 50.637

2 |UMENCWN 23413 43,363

Tatal 100.000

8213 may
02

019
018
017
016
015
0.14
013
01z
011
0.1
0.09
0.05
0.04=
0042
0.09=
0.0
0.03
0.0z
0.0

kP o 20

ET [min]
2 4 =1 g 10 12 14 16 18 20 22 24 26 28 30 32 34 36

-0.m
[t}

# Mame | Time Min] | AreaZ[E] |

1| T 26,051 100,000

Tatal 100.000
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0.09
0.085
0.08
0.07s
007
0.065
0.06
0.055
0.05
0.045
0.04
0.035
0072
0022
T
0.0j%
0.015
0.0
0.005

mald

TE P D20

RT [min]

(=]
(%]

4 B g 10 12 14 16 18 20 22 24 26 28

# MHame | Time[Min] | Area % [Z]

1 | IR 15.972 49734

2 | UNENDWN 18.505 50,266

Tatal 100.000

0.531 mall
0.25
0.26
0.24
022

0.z
016G
016
014
012

004z
=
o
0.04
0.02

0 H—&
RT [min]

BP0 20

(=]
(%]

4 5] g 10 2 14 16 18 20 22 24 26 28 30

# Name | Time [Min] | Area%[¥] |

1 [T 15.786 99.740

2 | UNENOWN 18.612 0.260

Tatal 100.000
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0121 mal
011

01
009
0.0z
0.av
0.06
003
004
0.0z
0.0z

0.01

RT [min]
24 a6 58 La11] B2 =03 EE B 7o 72 74 7B =] &0

# Name | Time [Min] | Areax[¥] |

1 |UNENOWH £2.897 43103

2 | UNENOWMN E7.229 50.832

Tatal 100.000

014
018
047
018
045
014
0413
012
011
04
0.09
0.08
0.07
0.01=2
0.0
0
0.03
0.02
0.0 |
i] - L N— o,

-0.01
i}

maLl

T

P 0,20

RT [min]
3 10 15 20 25 30 35 40 45 a0 a9 G0 G5 7o 75 0]

# Name | TimeMin] | Aea%[x] |

7 | £1.6578 0528

1 |UNKNOwWN 65523 99.372

Tatal 100.000

S34



mall
012

011

041

0.03

0.0s

o.ar

0.06

0.0s

o o o
'B ==
TH 10.00

o}
=
ERu 020

RT [min]

a 3 10 13 20 23 30 35 40 43 a0

4]
(3]
[=/]
(=]

G5 70 k]

# Name | Time[Min] | AreaZ[%] |

1 | IR 54,807 45303

2 | UMENDWN 57.6579 54,697

Tatal 100.000

mal
0025

0.026
0024
0.0zz

0.0z
0.
0.6
0014
omz

0.0rs
0.00:

TH 10.0

0.00
0.004
0.00z

i LT
=
?

RT [min]

[t} ] 10 13 20 25 30 32 40 435 a0 a2 &0 635 7o 7a

# MHame | Time[Min] | AeaZ[z] |

1 | UMEMOWN 5E.540 0.011

2 | UMENDWN 57.566 39.383

Total 100.000
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017
malLl

Epwy o 20

016
015
014
013
01z
a1
04
009
008
oor
ool
00d=
0.4
0.03
0023E
0.0
. i = ¥ i

RT [min]

-0.m
1] 2 4 (-1 g 10 12 14 16 18 20 22 24 26 28 30 32 34 36 38

i Hame | Time [Min] | Area® [k |

1 | IR 23.082 43,594

2 | UNKNOWwWMN 31.384 50.006

Total 100.000

0424 mAU
04
035
0.36
034
032

023
0.26
0.24
022
oz
016G
016
01

TH 10.00

0o

0.06
0.04
.02

EPw 020

g ?:-é RT [min]

-0.02
1] 3 10 13 20 23 30 33 40 43 al ki)

# Mame [ Time[Min] [ AreaX[z] |

1 | UMENDWHN 22,665 33.128

2 |UMEMOWN .33 0.e72

Tatal 100.000
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019

0.8 ™"

047
016
015
014
013
01z
011
01
0.09
0.08
0.07
0.0g=
0047
0.0
0.0z
0.0z
0.0

RT [min]
i 10 12 14 16 18 20 22 24 26 25

-0.01

# Mame [ Time[Min] [ Area[z] |

1 | TR 16.225 50111

2 |UMENCWN 22105 43.883

Total 100.000

0.21
0z
019
018
a7
016
015
014
013
012
011
0.1
0.09
0.0%
0. =
0.04=
0ME
oo
0.03
0.0z
om

mal

Puilr 0.20

Jin !
n RT [min]

-0.01

2 4 G i 10 il 14 16 18 20 s 24 26 28 30

# Name | Time[Min] [ AreaX[x] |

1 | UNKNOWwWMN 15.739 99.627

2 |INENDWN 21.625 0.373

Tatal 100.000
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o.0454 MU

0.04

0.033

0.0z

0025

0.0z

0.0

TH 10.00

0.0

0.00s

{==]

EPw 0,20
|

2]

RT [min]
i 2 4 [ 8 10 12 14 16 18 20 22 24 26 28
# Name | Time[Min] | AreaX[%] |
1 [UMNENDWN 14146 49943
2 |UNKENOWwN 16.892 50,051
Tatal 100,000
0.065f 1ray)
0.06
0.055
0.05
0.045
0.04
0.035
0.03
0.025
]
0.0
=
0.014E
0.m
8
0.005]2
15
1] U fé—? &-—
RT [min]
a 2 4 B g 10 12 14 16 18 20 22 24 26 28
# Mame | Time [Min] | Areax[¥] |
1| A 14.252 1.734
2 [ UMENDWN 16753 98, 266
Tatal 100,000
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mall
0.06

0.055

0.03

0045

0.04

0035

003

0.023

=)
=)

TH 10.00

=
=

oo

0.005

=
!lspmrn.zn

RT [min]
3 10 15 20 25 30 35 40

]

# M ame | Time[Min] [ Areaxz[x] |

1| IR 14,7139 43555

2 | UMENDOWN 16919 50,405

Tatal 1000000

maLl

S @__& E RT [min]

[t} 2 4 B g 10 12 14 16 18 20 22 24

# Name | Time[Min] | AreaX[#] |

1 | IR 15026 1.720

2 | UNKNOWwWMN 16.852 38.270

Total 100.000
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o095 ™

0.08
0.085
0.08
0.07s
007
0.085
0.06
0.0s5
0.05
0.045
0.04
00374
00js
0.02=
0.0
0015
0.0
0.005

[
ZBPW 020

0005 i RT [min]
2 4 & 5 10 12 14 16 15 20 2

o

# Mame | Time[Min] | AreaZz[¥] |

UNENOWN 15.732 50.033

2 |UMEMOWN 17.865 45.907

Tatal 100.000

0.1f mau
0.095
009
0.085
0.05
0.075
o0.07
0.085
0.08
0.055
0.05
0.045
0.04
0.0355
=]
0.0]=
0.0
0.0
0.015
0.0
0.005
0 I,
0005 RT [min]
2 4 E g 10 12 14 16 18 20 22 24

kP20

[

o

Hame | TimeMin] | Area%[x] |

LIMENDWN 1E.026 1.201

UNKNDwN 17.933 38.633

Total 100.000

5S40



0.04
0.038
0.056
0.034
0.032
0.03
0.028
0.026
0.024
0.022
0.0z
0018
0016
00145
oo]=
0.0{E
0.001
0.006
0.004
0.002

BP0 20

malLl

-0.002

RT [min]

2 4 G

16

18

20

22

2 | UNENOwMN

Total

Name | Time [Min]
17.785

19.479

| Avea % []
50547
49,453

100.000

048
04T
046
045
044
043
042
011

0.4
009
008
007
0.0fg
00
0.045
003
o0z
0.0

Epwi o 20

maL

RT [min]

2 4 B

12

20

22

24

2 | UNKNOWwWMN

Tatal

Time [Min] | Area%[x] |
18.012 1.275
19.273 98725

MName |

100.000
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0.0854 mAU
0.08
0.075
0.07
0.065
0.0
0.055
0.05
0.045
0.04
0.035
0ofz
0.024=
0.0]%
0.5
0.0
0.005

kP o 20

1] LA-
0005 RT [min]
2 4 [ g 10 12 14 16 15 20 22 24 26 25

# MHame | Time[Min] | AmaZ[z] |

1| I 15.426 50.007

2 |UMENDWN 17.892 49,333

Tatal 100.000

0141 maL

043
042
041

0.4
009
008
007
006
0055
0047

0.

0.0z
0.0

Epw 020

o B '\ ETI
RT [min]

A 4 -1 g 10 12 14 16 18 20 22 24

o

# Hame | Time[Min] | AmaZ[Z] |

1 [T 15.492 100.000

Tatal 100000
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MeO

0075 man
007
0.065
0.0
0055
005
0.045
0.04
0.035
0.03

0.02{3
=
0.0j
z

0.0
0.0
0.005

B R 0 20

-0.005

ET [min]

(=]

2

14 16 18 20 22 24 26 28 30 32 34

36

38

40

# MName

Time [Min] | Area % [%]

1 | UMEMOWN

2 |UMEMNOWN

Total

28,358 50.181

32358 45819

100.000

0.094 mal
0.055
0.05
0.075
0.a7
0.065
0.06
0.055
0.05
0.045
0.04
0.035
0.0]8

=]
0029
0.0
0015
0.1
0.005

kR o 20

o

RT [min]

-0.00:
1}

5 10

40

# Name |

Time [Min] | Area % [%]

1 | UNENOWMN

2 | UNKNOWwWMN

Tatal

28.798 0.821
32118 33.179

100.000
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MeO

0264 mad
0.24
0.2z

0.2
01s
016
0.14

01z

-

[}

ka2
EPruy a0

. o M

=

RT [min]

i} 2 4 G g 10 12 14 16

16

20 22 24 26

34

36

Name | Time[Min] | Amaxz[x] |

UMNKNOWN 23.038 50.071

LIMENOWN 27.398 43925

Total

100.000

0437 may
044

013
012
011
01
0.09
0.03
0.07
0.06
0.0
0.0
0.

TH 10.00

0.0z
0.01

BP0 20

&

i

RT [min]

[t} 2 4 B g 10 12 14 16

18

22 24 26

23 30 32

38

Hame | Time [Min] | AreaZ[%] |

LIMEMOWM 23218 99.107

UMNENDWwN 28.785 0.833

Tatal

100.000
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mal

0.065
0.06
0.0s5
0.0s
0.045
0.04
0.035
003
0.0z
0.m
0.003 :
03

ET [min]

TH 10.00

[=]
o =2
= =

jhw

(=]

a3 10

# Name | Time[Min] [ AreaX[x] |

1| IO 0,012 43578

2 | UMEMNOWH 7187 50.022

Tatal 100.000

0.0
0.05
0.075
0.7
0.065
0.05
0.055
0.05
0.045
0.04
0.035
0.
0.024=
0.0jE
0.5
o.m
0.005

&Py 0,20

_0.005 RT [min]
10 15 20 25 30 35 40 45 a0

o
wn

# Mame | Time [Mirn] | Alea%[“/eu

1| M 20153 99,556

2 | UNKNOWN 38.626 0.444

Tatal 100.000
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mall
05

045

0.4

0.35

03

=
b
)

=
i

o
TH 10.00

0.0s

WFr 020

RT [min]
2 4 -] g 10 12 14 16 18 20 22 24 26

o

# Mame [ Time[Min] | AreaX[x] |

1 | UNENDWN 13,692 50,139

2 |UMENDWwWN 13.039 43.861

Tatal 100.000

0.5+ mal

045

04

033

0.3

=
= b
i th

=)
TH 10.00

0.0s

LRy 0 20

RT [min]
1] 2 4 G g 10 12 14 16 15 20 22 24 26 25 30 32 34 36 35

# Mame [ Time[Min] [ AreaZ[z] |
1 |UMENOWHM 13558 93.110
2 |UMENDWM 18.932 0.890
Total 100,000
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0.2 4 mal

0z
013
018
017
016
015
014
013
012
011
k|
0.09
0.05
0.0{2
0.0~
0045
0.04
0.03
0.02
0.m

BP0 20

i L] RT [mir]
10 15 20 25 a0 35 40 45 50 55 &0 &5

(=1
(4]

# Name | Time[Min] | AreaX[x] |

1 | IO 46,330 43957

2 | UMENOWH 53874 50.0432

Tatal 100.000

maLl
0025

0.026
0.024
0.2z

0.0z
0.mea
0.ME
0.ma
omz

0.0{=
0.00:

TH 10.0

000
0.004
0.00z

BP0 20

'—\_\‘H

RT [tmir]
10 20 30 40 a0 [=10] Ta 80 a0 100 110 120

=

# MName | Time[Min] | AreaZ[x] |

1 |UMENDWN 45.330 99.663

2 |UMEMOWN 52.803 0.331

Tatal 100.000
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43 ™Y

01z
011

01
0.03
0.05
007

0.06

003

= = = =

= B ELE
: TH 10.00
Epwy 020
R

o

i

- - -
e

RT [min]
16 17 15

(=]
=5

2 3 4 5 5} 7 L&} a 10

=
=
R
(3
=
oy
t

# Mame | Time[Min] | AmeaZ[x] |

1 | IR 11.239 50184

2 | UNENDWN 12332 43,816

Tatal 100000

mal
05

043

04

033

0.3

=
= ha
R

=
2
TH 10.00

0.03

0 ?:aﬁ 5 RT [min]

0 1 2 3 4 B B 7 g 9 10 11 12 13 14 12 16

kP 020

i Mame | Time[Min] | AreaZ[%] |

1 | UNENDWHN 11.239 0.434

2 |UMEMOWHN 12146 33,506

Tatal 100.000
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0.095
0.09
0.085
0.08
0075
0.07
0.065
0.06
0.055
0.05
0.045
0.04
0.035
0.0
0024z
n.ol%
0.015
0.01
0.005

mall

Py 0.20

RT [min]
1 2 E 4 5 5 i g g 10 11 12 13 14 15 16 17 18

-0.00:3
0

# Mame | Time[Min] | AreaXx[x] |

1 |UNEHDWHN 10.639 43,735

2 |UNENDWN 12,239 50.265

Tatal 100.000

0.4s

04

033

0.3

=
b
]

=
[

TH 10.00

003

F& - X
& i o RT [min]

2 3 4 5 17 16

P .20

o
m
-4
o
w
=1
(3
o
-
=
£
[
s
m

# Mame | Time [Min] | Alea%[“/eu

1 |UMENDWHN 10599 0EES

2 | UNENDWN 12012 99,431

Tatal 1000000
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03 maL

028
026
024
022

02
01a
016
014
012

=
1=

0.04x
oo
0.04

T

0.0z

o A P Wi

Ern a0

RT [min]

(=]

& 10 15 20 25 a0 ES 40

# Mame | Time[Min] | Amai[x |

1 | MR 30864 43995

2 |UNENDWN 32.491 0.005

Tatal 100,000

083
0.5
073
or
063
06
0.55
0.3
043
04
0.33

maLl

o
=T =]
TH 10.00

o
= Ik
=

003

P 0,20

RT [min]

o

a3 10 13 20 23 30 33 40

# Hame | TimeMin] | AeaZ[x] |

1 30,584 96502

2 |UMEMNCWHN 32158 2497

Total 100.000
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OMe

6a

094 mal
0485
0.8
0.75
or
0635
0.6
0.5
0.5
045
0.4
0.35

0z

TH 10.00

045
04
0.05
o £ £

§ i Fy RT [min]
o 1 2 3 4 5 & 7 8 48 10 11 12 13 14 15 16 17 18 13 20

BP0 20
=
H=a

Mame | Time[Min] | AreaZ[%] |

LIMEMOWN 9.079 E.EE4

UNENOWN 9.773 43,803

UNKNOWN 12.319 32.865

ENIRINIEE -

LIMEMOWN 1E.132 10,668

Total 100.000

044 nan

TH 10.00

2 =
ocoo2
B & o

B 020

0.0z

00z P T 5 RT [min]

o

3 10 13 20 23 30 3 40

MName | TimeMin] | AeaZ[¥] |

LIMENOWHM 9.026 0.255

UNKNOWN 9719 89,324

UNKNOWN 12.546 0.635

(o | —

LIMENOWN 15,959 9726

Total 100,000
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OMe

6b

0.0 i
0.075
0.07
0055
.05
0.055
005
0.045
0.04
0.035
0.03
0.02 §
0.0
0.0
0.0
0.005

EPuy 020

RT [min]

o
(5]

4 5] i 10 A 14 16 18 20 22 24 26 28 et} 32 34

Mame | Time [Min] | AreaX[%] |

15,866 36413

UNKMHOWN 18.239 13.696

UNKHOWN 21.225 36.682

E ISR

LMEMOWN 24,952 13202

Tatal 100,000

maLl
0.22

0.z

o1&

016

014

012

o o o o
5 8.2 = =
TR TH 10.00

(=1

@‘%—’l—& RT [min]

4 B g 10 12 14 16 1a 20 22 24 26 23 a0 32 34

=1
(%}

Mame | Time[Min] | AreaZ[%] |

15.892 0.366

UNKMOWN 17.612 91.752

| —

LIMEMOWN 21.025 7882

Total 100.000
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046
013
014
013
012
011
01
o.os
0.05
007
aun
o
a0
003
o0z
0.0

mall

TH 10.00

EPw 0.20

-0.01
-0.02
-0.03
-0.04

1] 3 10 13 20 23 30 33 40 43 al ki)

Mame | Time[Min] | AreaZ[k] |

LIMEMOWN 32318 35,735

UNKNOWN 3117 38.789

LMENDWHN 429317 13938

ENERILNTEE -

UNENOWN 50.556 11.478

Tatal 100.000

065 maL

06
023
05
043
04
033
(a5}

0.2

=
TH 10.00

0.

Epn 020

0.03

a lE,_l—/& @——&
RT [min]

5 10 15 20 25 30 35 40 45 a0 25

o

MName | Time[Min] | Awea[z] |

LIMENDWMN 32.784 3.087

UNKNDWN 35.184 V3.761

Lo fraf—t|

LIMENOWMN 43,436 23152

Tatal 100.000
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047 man
035
03
025
02
0442
o
=
0.
o.ns§ FH
IJm E/a E
005 ET [min]
0 5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 50
i Mame | Time[Min] | AreaZ[%] |
1 45,530 8.424
2 [UMENOWHN 51.648 41.957
3 |UNKWNOWN 58,452 40,372
4 [UMENDWHN 73.280 9.248
Tatal 100.000
04f
035
03
025
02
GRESS
ba o
=
0.
oosia
z
Lo
0
RT [min]
0 5 10 15 20 25 30 35 40 45 50 G5 &0 65 70 75 30
# Mame | Time[Min] | Area%[%] |
1 [UMENDWHN 52914 1.853
2 [UMENOWHN 57.713 78.509
3 |UNKWNDWN 72.814 19.639
Total 100,000
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Cl

maLl

=1

TH 10.00

= =
= =
il |

E Py 020

na
075
nr
065
[N
0558
05
045
04
035
0.0s
% s
25 a0 35 40 45 a0

RT [min]
5 10 15 20 B0

o

55

MName | TimeMin] | Aea%[¥] |

LMENOWHN 31.938 41.144

LIMEMNOWN 7624 9.329

UNKNDwN 40.264 9338

E LIS B -

LMENOWHN 54.436 40183

Tatal 100.000

maL
022

0z

018

016

014

012

01

RT [min]

1] £ 10 15 20 25 30 35 40 45 a0 B =11 B3

# Hame | Time[Min] | Amsa%[x] |

1 | IR 38.053 100.000

Tatal 1000000
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Cl

—O

036§ a0
0.34

032
03
028
026
024
022
oz
01&
016
014
04

TH 10.00

0.0
.06
.04
o0z

-0.02

Lot g

X

RT [min]

=1
I Py 0 20
wm

10 13 20 23 30

33

40 43 al 33

La11]

63

70

T3 ao

i) a0

93

Hame

| Time[Min] | AreaX[x] |

LIMEMOWN

UNKNOWN

LIMEMOWN

LIS

UNENOWN

Tatal

42.092
46.730
57.379
83.397

4.545
4132
45.932
45,331

100.000

maL
026

024
022

02
01a
016
014

012

01

o
=]
TH 10.00

0o
0.04

0.0z

]

RT [min]

o

10 20 30

40 a0

G0

7a

i

a0

100

Name

| Time[Min] | AmaZ[Z] |

UNKNOWN

UNKNOWwWN

oo — |

UNKNOwWN

Tatal

42185
58.379
24.030

97.835
1.218
0.947

100.000
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