Supporting Information

Diastereoselective Multicomponent Cascade Reatgaaling to

[3.2.0]-Heterobicyclic Compounds

Kerti Ausmee§ Kadri Kriis', Tnis Pehk Franz Wernéy Ivar Jarving, Margus Lopp and
Ténis Kange

" Faculty of Science, Tallinn University of Techngjo Akadeemia tee 15, 12618 Tallinn,
Estonia

*National Institute of Chemical Physics and BiophgsiAkadeemia tee 23, 12618 Tallinn,
Estonia

kanger@chemnet.ee

Table of Contents

1. Screening of reaction conditions S2-S3

2. Spectral Data (*H and *3C spectra) 4-S16
3. HPL C chromatogramsfor the kinetic resolutionswith CALB S17-S30
4. Crystal Structure Data for 9f A-enantiomer 31

S1



1. Screening of reaction conditions

Table 1. Solvent screening to improve diastereoselectilfity

3
i NS \/R ? 4 °\
e °
HO >N O So|\I/\|Isent @ o °
1 6 ° 7 8
Entry Solvent 6/7/8' d.rlid
1 CHCN 49/46/5 3:1
2 Toluene 22/58/20 1.8:1
3 THF 42/47/11 3.5:1
4 CH,Cl, 0/96/4 5:1
5l CHCl 0/85/15 3.5:1
6 CCl, 40/40/20 l1.6:1
7 1,2-dichloroethane 19/75/6 4:1
8 Dioxan 45/35/20 2.3:11
9 t-AmylOH 57/32/11 2.1:1

s Cinnamaldehyde (2 equiv),48tH (2 equiv), and hydroxycrotonate (1 equiv) weigred in an appropriate solvent at rt for 48 hthwi

MS.

" Ratios were determined Byl NMR in relation to the major diastereom@rRatio of [3.2.0]-oxabicyclo heptarfe2-exo and 2endo
diastereoisomers determinedByNMR. ¥ Reaction time 24h
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Table 1. Screening of additives to improve diastereosisfieyt

3 w o
Q CH,CI .
| NS 272 NN, Mg

. F e B . 0
HOWO\/ Additive @ . o)

1 6 ; 7 8
Entry Additive 6/7/8" d.r
1 NaOAc 15/79/6 5:1
2 Benzoic acid 25/47/28 3:1
3 p-NO,-benzoic acid  44/13/43 n.d
4 TFA 47/13/40 1.6:1
5idl Benzoic acid 17/64/19 3.5:1
6 Et,NH 2017317 3.6:1

s Cinnamaldehyde (2 equiv),4&8H (2 equiv), additive (1eq) and hydroxycrotonatesuiv) were stirred in an appropriate solvent &ir
48 h, with MS ™! Ratios were determined Bl NMR in relation to the major diastereom@rRatio of [3.2.0]-oxabicyclo heptarfe2-exo
and 2endo diastereoisomers determined'byNMR. ¥ 20 mol% of the additiv&' 3 equiv of EANH was used.
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2. Spectral Data (*H and **C spectra)

9a (7-exo-(Diethylamino)-2exo-phenyl-3-oxabicyclo[3.2.0]heptanéhdo-yl)methanol

CENTITMUNNOEO~OLOOT T BEADONN NYImMNdoITmiidoo
Parameter Value MAMmAMMAMMMRNNNNAINNNN S SORERE ceeRol@agasS
NRRNNARCREECEE IR S Fyamen moieic oo i o
1 Solvent cDci3 e [ A i —
2 Pulse Sequence 2930
3 Number of Scans 16
4 Acquisition Date 2012-03-08T19:22:00
5 Experiment 1D
6 Spectrometer Frequency 400.06
7 Nucleus 1H
//u:H3
HsC\/
<" TOoH
(o]
I ULA
i, f o i iy
S8 2 g g 282850 ]
am A A% Ghnedn B
T T T T T T T T T T T T T T T T T T T
16 15 14 13 12 11 9 8 7 6 5 4 3 2 1 0 1 -3 -4
f1 (ppm)
Parameter Value
1 Solvent CDCI3
2 Pulse Sequence zgpg30
3 Number of Scans 1024
4 Acquisition Date 2012-03-08T20:04:00
5 Experiment 1D
6 Spectrometer Frequency 100.60
7 Nucleus 13C
I
3
CHy T8
g 9
SN N g 2
< TOH -
]
-
L 5 2|8
k 3 g s| 8
g < R
o a
E m
g N
K1 B
!
? —’L A |
T T T T T T T T T T T T T T T T T T T T T
220 210 200 19 180 170 160 150 140 130 120 _110 100 90 80 70 60 50 40 20 10
1 (ppm)
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9a 2-endo diastereoisomer
(7-exo-(Diethylamino)-2endo-phenyl-3-oxabicyclo[3.2.0]heptandhido-yl)methanol

WVXVOETMNANDDONINMN Q@ ~OO® DN FTONOO~DT NS M
Parameter Value Rannmeenoonnnl @ 55RY O RANASHSSRS3s
1 Solvent cDCi3 B ' A Y
2 Pulse Sequence zg30
3 Number of Scans 16
4 Acquisition Date 2011-04-19T12:11:00
5 Experiment 1D
6 Spectrometer Frequency 400.06 CH2Cl»
7 Nucleus 1H
//0“3
HC
\// &
R
It
0
|
A
it LI U L s i
73 § 8 § 58ARAS3 g
< A A m  Anndamo w
T T T T T T T T T T T T T T T T T T
16 15 14 13 12 11 10 9 8 6 3 2 1 0 2 3 -4
11 {ppm)
Parameter Value
1 Solvent CDCI3
2 Pulse Sequence zgpa30
3 Number of Scans 1024
4 Acquisition Date 2011-04-19T13:46:00
5 Experiment 1D
6 Spectrometer Frequency 100.61
7 Nucleus 13C
a
E

9.85

T T T
220 210 200

T T T T
190 180 170 160

T
150

T T
110 100

T T T
40 130 120
11 {ppm)
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7 2-exo ester

7-exo-(diethylamino)-2-endo-phenyl-3-oxabicyclo[3.2.0]heptane-6-endo-carboxylate
OO OINMANN—SO P~ o~ nMmNoOMMOTN-ON -G o~
Parameter Value ERRRROY e e o e bR R R il §
PN BB
1 Solvent CDCI3 S e |
2 Pulse Sequence zg30
3 Number of Scans 16
4 Acquisition Date 2011-04-04T15:36:00
5 Experiment 1D
6 Spectrometer Frequency 400.06
7 Nucleus 1H
!
HC gk
N & N
=70 CHy
0
Lt 1
{ Wi} iy
18 g 88388 § £y
e A N @ a
T T T T T T T T T T T T T T T T T T T T T
16 15 14 13 12 1 10 9 8 6 a 3 2 1 0 -1 2 -3 -4
f1 (ppm)
Parameter Value
1 Solvent CDCI3
2 Pulse Sequence zgpg30
3 Number of Scans 1024
4 Acquisition Date 2011-04-04T21:50:00
5 Experiment 1D
6 Spectrometer Frequency 100.60
7 Nucleus 13C
CHy
HC .
N— & SN 3
-0 CHy g g
9 "
-
¥ 2
3

T T T T T T T T T T T T
220 210 200 190 180 170 160 150 140 130 120 ﬂ%;gm) 100 90 80 70 60 50 40 30 20 10 0
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9b (2-exo-Phenyl-7exo-(pyrrolidin-1-yl)-3-oxabicyclo[3.2.0]heptan-@do-yl)methanol

Parameter
1 Solvent
2 Pulse Sequence
3 Number of Scans
4 Acquisition Date
5 Experiment

7 Nucleus

6 Spectrometer Frequency 400.06

Value
CcDCI3
zg30

16
2012-02-21T19:46:00
1D

1H

ARAAARNOOOOY TEMMMMMOMNMMANNNNNNA A D
e e
T I L-h'\ r‘d'dr-i

(o]
i o W 2
RE g &R 2 2 =2
T T T T T T T T T T T T T T T T T T T T T
16 15 14 13 12 1 10 9 8 7 6 H a 3 2 1 0 1 2 -3 -4
f1 (ppm)
Parameter Value
1 Solvent CDCI3
2 Pulse Sequence zgpg30
3 Number of Scans 1024
4 Acquisition Date 2012-02-21T721:21:00 ? 8
5 Experiment 1D ] 'E
6 Spectrometer Fregquency 100.60
7 Nucleus 13C -
A
&
o
a
X 9 0 8
: ; N
n 2
b5
o
0 g o
= g
o
©o
' j
N, i, s .
T T T T T T T T T T T T T T T T T T T T T T
200 210 00 190 180 170 160 150 140 130 10 0 100 90 80 70 60 50 40 30 20 10 0

)
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9c¢ 2-exo0-7-endo-6-exo diastereoisomer
(2-exo-Phenyl-7endo-(piperidin-1-yl)-3-oxabicyclo[3.2.0]heptan-&o-yl)methanol

Parameter
1 Solvent
2 Pulse Sequence
3 Experiment
4 Number of Scans
5 Acquisition Date

6 Spectrometer Frequency 400.06

Value
CcDCI3
zg30
1D
16
2012-05-31T17:56:00

7 Nucleus 1H
TN
f\, / \
—N,, P
A
14 / o
N

—0.00

H | A o G
o ih @ o oMmah drmhn oo
oo S 8  AdSd madnN Sd
N m S o cdddd dddmd =
T T T T T T T T T T T T T T T T T T T T T T T T
16 15 14 13 12 11 10 9 8 7 6 4 3 2 1 Q 1 2 -3 -4
f1 (ppm)
Parameter Value
1 Solvent cpci3
2 Pulse Sequence Zgpg30
3 Experiment 1D
4 Number of Scans 1024
5 Acquisition Date 2012-05-31T18:38:00
6 Spectrometer Frequency 100.60
7 Nucleus 13C
©
R
= 0
8 A8
-
/
I
K @ © a
s w 2 @ n w o
& 3 3 3, $ 38 "2
! oae [ e
" | | | 13 ! | | \{
A | ﬂ [ I
s
| n
1 w
A
|
J e
T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
220 210 200 190 180 170 160 80 70 60 50 40 30 20 10 -1

140 130 120 110 100 90
f17(ppm)
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9c¢ 2-ex0-7-exo-6-endo diastr eoisomer
(2-exo-Phenyl-7exo-(piperidin-1-yl)-3-oxabicyclo[3.2.0]heptan-&ido-yl)methanol

5 Acquisition Date

7 Nucleus

Parameter \alue
1 Solvent CDCI3
2 Pulse Sequence 530
3 Experiment 1D
4 Number of Scans 16

6 Spectrometer Frequency 400.06

2012-02-21T21:45:00

1H

—
/ ) HO
/ \
/
N, &
I \ )
[l f 0
g
=
J ‘
o
| M ks :
! L
J
— 2 L jﬂ N _—
g T | ™
88 8 83 3 88% =3
- - < @ o dee 66
T T T T T T T T T T T T T T T T T
16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 1 -2
1 (ppm)
Parameter Value
1 Solvent CDCI3
2 Pulse Sequence 20pg30
3 Experiment D
4 Number of Scans 1024
5 Acquisition Date 2012-02-21723:20:00 -
6 Spectrometer Frequency 100.60 ;;:
7 Nucleus 13C Ko &
@
il
2
- &
= ~
/ ) HO 5
/ | i
—N, &
©
7N i 3 I 8
‘-ﬂ/ / 0 e ] 2 ™ =
\/ | % 2
= 3
I
2
g
! Q b
Ll w
u Ll EJ“M .h /| ML | JUU
) Y i o
T T T T
140 130 50 40 30

T T T
220 210 200

T T
190 180 170
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9d (7-exo-(Dimethylamino)-2exo-phenyl-3-oxabicyclo[3.2.0]heptandko-yl)methanol

M MAmPANANARRA 5 SSaNR NEREAAZEZZLEL
Parameter Value I b ¥ mmmeo ;-im;N“m—m:q i ni i
T e h 5 o hithih ay
1 Solvent coci3 — | R
2 Pulse Sequence zg30
3 Number of Scans 32
4 Acquisition Date 2012-04-09T720:07:00
5 Experiment 1D
6 Spectrometer Frequency 400.06
7 Nucleus 1H
CHy  HD
/
HC
/ \
J"i/\/\ /
| [ o
v
I
|
\LAL h..
ein L e I S
SRR ] 2282 88 R
T T T T T T T T T T T T T T T T
16 15 14 13 12 11 10 9 6 5 4 3 2 1 o -1 -2
f1 (ppm)
Parameter Value
1 Solvent CDCI3
2 Pulse Sequence zgpg30
3 Number of Scans 2048 3
©
4 Acquisition Date 2012-04-09T21:35:00 S 5
5 Experiment 1D E
6 Spectrometer Frequency 100.60
7 Nucleus 13C
] @
s 3 8 g2 g
N s b o
I 1 g | n
| 81 bl
| <
|13
! |
I
8
S
3
A
| o
-
I
" ol i
T T T T T T T T T T T T T T T T T T T
220 210 200 190 180 170 160 150 140 130 120 _ 110 100 90 80 70 60 50 40 30 20 10
1 {ppm)



9e (7-exo-(Diethylamino)-2exo-(4-methoxyphenyl)-3-oxabicyclo[3.2.0]heptaretdo-

yl)methanol
conrom@OWLIN o voore eusmanconda
Parameter Value ey b e F Fhmden damaddadda
1 Solvent coci3 TSN ) e
2 Pulse Sequence 2930
3 Number of Scans 16
4 Acquisition Date 2012-03-06T11:07:00
5 Experiment 1D
6 Spectrometer Frequency 400.06
7 Nucleus 1H
CHy
HC. //
N STom
HC o
o]
! 1
1
U U Wl
o A dkas S *r'
g 8 g 58z 5838 B8 2
a N A Aln NA<A A S
T T T T T T T T T T T T T T T T T T T T
16 15 14 13 12 11 10 8 6 4 3 2 1 0 -1 -2 -3 -4
f1 (ppm)
Parameter Value
1 Solvent CDCI3
2 Pulse Sequence zgpg30
3 Number of Scans 1024
4 Acquisition Date 2012-03-06T19:33:00
5 Experiment 1D
6 Spectrometer Frequency 100.61
7 Nucleus 13C
HC ' - R 3
N —on oo 9
B S
2
&
A
HC, o]
o]
—
1 8| 2
o B ¢ (= fa
& i @
5 & /|a
= 8 H
o 8 |
8 a Y
a |
a
I .
L l
T T T T T T T T T T T T T T T T T T T T T T T
220 210 200 190 180 170 160 150 140 130 120 110 = 100 90 80 70 60 50 40 30 20 10 [
1 {ppm)
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9f (2-exo-(4-Bromophenyl)-7exo-(diethylamino)-3-oxabicyclo[3.2.0]heptanebeo-

yl)methanol

Parameter
1 Solvent
2 Pulse Sequence
3 Experiment
4 Number of Scans
5 Acquisition Date

Value

cDCi3

zg30

1D

16
2012-05-28T22:35:00

6 Spectrometer Frequency 400.06
7 Nucleus 1H

S

1210
1.99-=

S — —

—4.88

1.04
102
1.00

-

-0.00

Parameter
1 Solvent
2 Pulse Sequence
3 Experiment
4 Number of Scans
5 Acquisition Date

7 Nucleus

6 Spectrometer Frequency 100.61

Value
CcDCI3
2gpg30
1D
1024
2012-05-28T23:21:00

13C

Br-

-—127.64

——131.58

121.22

foooo————————139.92

6
f1 (ppm)

8364

— —66.37

= - 6.06—=

62.32
—srd6

——47.23

41.88

3944

—-35.15

10.50

220 210 200

190 180 170 160 150 140 130

120

110

1 (ppm)

100 90 80 70

60

50

40

30

20
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9h (7-exo-(Diethylamino)-2exo-methyl-3-oxabicyclo[3.2.0]heptan-@&ido-yl)methanol
8

Perameer e S5ZBELERCREE FUTGMAELE3IAE
1 sohert coos B L i
2 Pulse Sequence 2530 |
3 Experiment iD
4 Number of Scans 16
5 Acquisition Date 2012-03-06T19:43:00
& Spectrometer Frequency 400.06
7 Nucleus 1H
CHxCl
HhC
N ow
HiC \

!,"s:;;" g{iésgﬂ fol
288 =2292ds i
T T T T T T T T T T T T T T T T T T T T T
18 15 14 13 12 " 10 g 8 6 5 4 3 2 1 0 -1 -2 3 -4
1 (pprm)
Parameter \alue
1 Solvent CDCI3
2 Pulse Sequence 2gpg30
3 Experiment 1D
4 Number of Scans 1024
5 Acquisition Date 2012-03-06T21:18:00
6 Spectrometer Frequency 100.60
7 Nucleus 13C
HiC
Yoo
HiC / \
NN \
\ =
A ; 2
HyC e
I
3 2
© =3 2
32 o N
g 8% o
7 N Tl
1 ‘ i
" . . o UL L t
T T T T T T T T T T T T T T T T T T T T T T T
220 210 200 180 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 Q

513



9i (7-exo-(Diethylamino)-2,2-dimethyl-3-oxabicyclo[3.2.0]ham-6-endo-yl)methanol

8 FrEERREREIREE o
Parameter Value 8 L SOELEERTEnRINMuRananansy
1 Solvent CDCI3 ‘ ‘ S B NS B
2 Pulse Sequence 330 |
3 Bxperiment D
4 Number of Scans 16
5 Acquisition Date 2012-03-06T21:42:00
6 Spectrometer Frequency 400.06
7 Nudleus 1H
ch\
) HO
|\
Hjc\ / \
| CH2Cl2
N
HyC” o
|
|
IL i
T T T T T T T T T T T T T T T
16 15 14 13 12 11 10 9 g & 0 -1 2
1 (ppm)
Parameter \alue
1 Solvent CDCI3
2 Pulse Sequence 2gpg30
3 Experiment D
4 Number of Scans 1024
5 Acquisition Date 2012-03-06T23:17:00
6 Spectrometer Frequency 100.60
7 Nudleus 13C
2
=
2
E]
HaC. ‘
\ HO\ 3 B
i g i &
H3C\// \ b |
B _ s c 1
d oL
/ \ - |
Ny 1R
H,C o i
K
o
(|
=
b
N
|
i I L " : . s bttt y iy
AU i W L alobs ol N L]
T T T T T T T T T T T T T T T T T T T T
220 210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 20 10

1 (ppm)



10a (7-exo-(Diethylamino)-2exo-phenyl-3-tosyl-3-azabicyclo[3.2.0]heptaneke-

yl)methanol
TITANRAARLLASL858R B 850308 S2G0HRTVHER
Parameter \alue Inlnkhininihini 'Tﬁ';"zr': nhknEhinin | T T‘i:ﬁ w ?/’:3" 5 "I‘lﬁj‘“\w
1 Solvent CDCI3
2 Pulse Sequence 2330
3 Bxperiment D
4 Number of Scans 16
5 Acquisition Date 2011-10-10T12:06:00
6 Spectrometer Frequency 400.06
7 Nucleus H
HiC
N
H,c\ / \
1
P’f'\/K )
/ i
1 I/ N
\/e‘fﬁ' |
0—S—0
IJ J_ L __J..JL\_.
L L N S i
®gss g g8 8 #38=88 &
e i - 6 Soc<md w
T T T T T T T T T T T T T T T T T T T T
16 15 14 13 12 11 10 9 6 4 3 2 1 0 -1 -2 -4
f1 (ppm)
Parameter \alue
1 Solvent CDCI3
2 Pulse Sequence 29pg30
3 Experiment 1D
4 Number of Scans 2048
5 Acquisition Date 2011-10-11T11:51:00
6 Spectrometer Frequency 100.60
7 Nucleus 13C
N g
il B
s ga &H
o8 B
» & N
H;C\/) i \ Iy
r//\/f\
{ Il
N . .
0==5=0 ) B 5 ag g 3
o e 5 B S5 = n
= ] 4 \
N 3 3 L F el [ .
ik o | @
I8 2 |
= g % i ]
( ! |
- l |
) J |
T T T T T T T T T T T T T T T T T T T T
220 210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10
f1 (ppm)
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10b (7-exo-(Diethylamino)-2exo-phenyl-3-tosyl-3-azabicyclo[3.2.0]heptaretdo-

yl)methanol
AARNARENSS3R8ASM & SnEgERsanpaAnds
Pa ﬁe \al NNRNRRR RN SRR NN R F omMeRnmmNNNNN NS § o
rameter ue e iy shhAnsnei el IS R hehana e
1 Solvent CDCI3
2 Pulse Sequence m30
3 Bxperiment 1D
4 Number of Scans 16
5 Acquisition Date 2011-10-10T11:59:00
6 Spectrometer Frequency 400.06
7 Nucleus 1H
HC
Y
C.
e N &
/
= {
/ I !
I\ ."F"‘ i
0=5=0 \ !
|
ChHy CHzCl2 |
! |
I I
|
I
' L
L L A
AR f AN e b AN i
ggs 8 SRE5A8ER b
SR = B s e s 7S <
T T T T T T T T T T T T T T T T T T T T
16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 3 0 -1 -2 =3 -4
fL (ppm)
Parameter \alue
1 Solvent CDCI3
2 Pulse Sequence 2gpg30
3 Experiment 1D
4 Number of Scans 2048
5 Acquisition Date 2011-10-12T715:46:00
6 Spectrometer Frequency 100.60
7 Nucleus 13C
HiC
o=
/
H3C\ B \
= / \ .8 B
A ag =i %
! f; N _,T _4'34 s
\/-) ‘ \\‘
0=5==0 = !
g
S
1
i g 3 N % -
i 5y o 5| =
Rag i | o $r I &
o g8 75 |
. ' (
J Il I bl .
T T T T T T T T T T T T T T T T T T T T T T T
220 210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0
f1 (ppm)
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3. HPL C chromatogramsfor the kinetic resolutionswith CALB

9a
MWD1 D, Sig=230, 16 Ref=360,100 (RERTNKA167_RAC1 D)
mAU ] 2
i 5
- o0
100
: uy
o
T =
200 o
100
i o S :
-100]
a, T T T T | T T T T | T T T T | T T T T | T T T T | T T T T | T T T
5 10 15 20 25 30 min|

500 =
] |_ Unreacted alcohol
] | .
400 | (+)-A-enantiomer
] |
!
300 ||
|
] |
200 {
100 ) g
] |I| \ o
SN | NSRS . SUTIE S e
0] ||
] |
] |_|
1004 |
E T T L e T IS
5 10 15 20 min|
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mAU |

=

o

(=]
1

300

200

100

-100

MWD1 D, Sig=230,16 Ref=360,100 (KERTIKA201_8B.D)
]
[+=]

o)
e,
.2

Hydrolyzed ester
(-)-B-enantiomer

min

9b

MWD1 D,

mAU

350

300

ra

(=]

o
|

150

100

50

6.582

7.164

Sig=230,16 Ref=360,100 (KERTI\KA256_1RAC.D)

11.038

0

SOH

min

MWD1
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mAU
1200

1000

800

600

400

200

MWD1 D, Sig=230,16 Ref=360,100 (KERTNKA256_2A D)

6.752

12033

Unreacted alcohol
(+)-A-enantiomer

15

min|

mAU
500

400

300

200

100

MWD1 D, Sig=230,16 Ref=360,100 (KERTINKA256_1B.D)

6.821

10,772

Hydrolyzed ester
(-)-B-enantiomer

min|
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of

mAU

500

400

300

200

100

-100

MWD1 D, Sig=230,16 Ref=360,100 (KERTIKA227_3RAC.D)

w
&
<
=

min|

MWD1 D, Sig=230,16 Ref=360,100 (KERTNKA254_2A.D)

5
Unreacted alcohol
(+)-A-enantiomer




mAU
350%
300%
250%
2uué
150%
105%

50

-50

MWD1 D, Sig=230,16 Ref=360,100 (KERTNKA254_2B.D)

Hydrolyzed ester
(-)-B-enantiomer

847

mAU
150

100

50

-100

-150

MWD1 D, Sig=230,16 Ref=360,100 {KERTNKA255_23EGU.D)

min
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MWD1 D, Sig=230,16 Ref=360,100 (KERTNKA255 3AD)

>
b
=
2

150 Unreacted alcohol
(+)-A-enantiomer

MWD1 D, Sig=230,16 Ref=360,100 (KERTINKA255_2B.D)

3
]
e
1
11.606

] Hydrolyzed ester
2004 (-)-B-enantiomer

=

-100

5 10 15 min
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MWD1 B, Sig=254,16 Ref=360,100 (KRADRNOB04102.0)
mAU B
100
1 N// — Unreacted alcohol
] SOH .
; // (+)-A-enantiomer
80
1 N
60 Bn
40
20
] &
.
] s
D_ 1 T L T
T T T I
3 10 15 20 min
Signal 1 1 B, 8ig=254,1¢8 Ref=360,10

MWD1 B, Sig=254,16 Ref=360,100 (KADRNIB04103.D})
mAU _| o
a0
] Hydrolyzed ester
60 + (-)-B-enantiomer
40
20+ 5
] 3
_ =
0 1 _/—\\'—-—s : T
T T T ) ; T T : T " T ; T T J T T "
5 10 15 20 min|
Signal 1 MWDl B, Sig=254,16 Ref=360,1
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9k

MWD1 B, Sig=254,16 Ref=360,100 (KADRN1009272.D)

mAU
140

120

100

C\,l SOH

N
Bn

306

Unreacted alcohol
(+)-A-enantiomer

25.811

MWD1 B, Sig=254,16 Ref=360,100 (KADRN009273.D)

Hydrolyzed ester
(-)-B-enantiomer

40

min|
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9l

MWD1 B, Sig=254,16 Ref=360,100 (KADRN0105112.D})

mAU ]

=

=

=]
|

Unreacted alcohol
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[==]
(=]

60}
40
20 3
1 o
0 :
_20_- T T T T I T T T
20 min
Signal
T=zk | MNames
[
_____ |___ SR e U Pt e e e e e e N
1 | 10
2 |1
MWD1 B, Sig=254,16 Ref=360,100 (KADRN0105113.0) 7
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4. Crystal Structure Data for 9f A-enantiomer

Single crystals 09f, A enantiomer were grown at room temperature by €lvaporation of a
solution of the compound in ethyl acetate. Diffrastdata was collected on a Bruker SMART
X2S at 200 K. The crystallographic data were ddpdsiith the Cambridge Crystallographic
Data Centre (CCDC 900224) and are included in tipparting information.

Crystal data. C17H24BrNO,, M = 354.28, monoclinica = 8.9677(9)b = 5.2389(7)c =
17.839(2) Ap = 94.853(4)°V = 835.10(17) A T = 200 K, space group2; (no. 4),Z = 2,
reflections measured 5287, unique 28R € 0.0395), Flack parameter 0.004(10), final
R1 = 0.0433 anavR2 = 0.0804 for all data.

Figure 1. Molecular moiety in the crystal structoféf, A enantiomer. Displacement
ellipsoids are drawn at the 50% probability level.
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