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l. Procedures for the synthesis of racemic compounds implied in the determination of the
enantiomeric excesses

1. Mixed benzyl methyl trans-cyclopropane-1,2-dicarboxylate (8).

The required racemic mixed benzyl methyl ester (+)-8 could not be prepared by conventional
methods. A nearly racemic sample was obtained as follows: first, (£)-4b (43 mg) was incubated
with a bacterial suspension (Agso = 1.5) in fresh 0.10 M phosphate buffer pH 7.0 (43 mL) and
ethanol (0.43 mL), at 28 °C during 25 h. The resulting, nearly racemic, product 6b (ee = 8%, 37 mg,
0.26 mmol) was converted into the acid chloride as described for its analogue (z)-6a in the first step
corresponding to the synthesis of (£)-9a-c. Then, the crude acid chloride was dissolved in
anhydrous THF (2.0 mL) and treated with benzyl alcohol (53 pL, 0.51 mmol) and triethylamine (72
mL, 0.51 mmol) at room temperature. After 12 h, aqueous 1 M HCI was added and the mixture
extracted with AcOEt. Evaporation of organic solvents and purification of the residue by flash
chromatography (n-hexane/ethyl acetate 15:1 as the eluent) yielded product 8 (ee = 8% chiral-

HPLC analysis) as a colourless liquid. &4 (300.13 MHz, CDCl3) 7.43-7.30 (5 H, m, Ph), AB system
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centered to 5.13 ppm (|Jag| = 12.5 Hz, 2H, CH,-Ph,), 3.70 (3 H, s, OMe), 2.38-2.17 (2 H, m, 2 X
CH), 1.52-1.40 (m, 2H, CH,); & (75.5 MHz, CDC13) 172.0 (C=0), 171.5 (C=0), 135.4 (C), 128.5
(CH), 128.3 (CH), 128.2 (CH), 66.8 (CH,), 55.1 (CHs), 22.3 (CH), 22.2 (CH), 15.4 (CH,). MS
(ESI+) m/z 257.0 ((M+Na)*, 100%).

2. General procedure for the preparation of racemic amido esters (+)-12a-c.

A mixture of dimethyl (x)-trans-cyclopropane-1,2-dicarboxylate ((£)-3b) (0.16 g, 1.0 mmol) and
the corresponding amine (1.0 mmol) was heated in a sealed tube nearly to the boiling point of the
amine during 20 h (for 12a) or 60 h (for 12b,c). Then aqueous 1 M HCI (5 mL) and CH,Cl, (8 mL)
were added. The organic phase was separated and the aqueous layer again extracted with CHCl..
The organic phases were combined and washed with brine. Evaporation of solvents and subsequent
flash column chromatography of the residue (n-hexane/ethyl acetate 2:1 as the eluent) yielded the
corresponding amido esters (x)-12a-c.

Q) Methyl (#)-trans-2-(N-benzylcarbamoyl)cyclopropanecarboxylate ((#)-12a). White solid
(0.12 g, 50%); mp 104-105 °C; oy (300.13 MHz, CDC13) 7.40-7.25 (5 H, m, Ph), 6.14 (1 H, br s,
NH), 4.44 (2 H, d, J = 5.7 Hz, CH,Ph), 3.67 (3 H, s, OCHj3), 2.21 (1 H, ddd, J; = 9.2 Hz, J, = 5.5
Hz, J; = 3.7 Hz, CH), 1.94 (1 H, ddd, , J; =8.9 Hz, J, = 5.4 Hz, J; = 3.7 Hz, CH), 1.49 (1 H, ddd,
J1 =9.1Hz, J, =55Hz, J;3 = 3.6 Hz, CHH), 1.33 (1 H, ddd, J; = 9.1 Hz, J, = 5.5 Hz, J3 = 3.6 Hz,
CHH); & (75.5 MHz, CDC13) 173.1 (C=0), 169.9 (C=0), 137.9 (C), 128.7 (CH), 127.8 (CH),
127.6 (CH), 52.0 (CHs), 44.0 (CH,), 24.2 (CH), 21.3 (CH), 14.8 (CHy); MS (ESI+) m/z 256.0
((M+Na)*, 100%).

(2)  Methyl (#)-trans-2-(N-allylcarbamoyl)cyclopropanecarboxylate ((#)-12b). White solid (62
mg, 34%); mp 86-87 °C; &y (300.13 MHz, CDC13) 5.84 [2 H, ddt (Jirans = 17.2 Hz (d), Jeis = 10.2
Hz (d), J= 5.7 Hz (t), CH=CH,) overlapped with br s (NH)], 5.24-5.12 (2 H, m, CH=CH,), 3.90 (2
H, tt, J; = 5.8 Hz, J, = 1.5 Hz, NCHy), 3.69 (3 H, s, OCHg), 2.18 (1 H, ddd, J; = 8.8 Hz, J, = 5.7
Hz, J;3 = 3.8 Hz, CH), 1.94 (1 H, ddd, J; = 8.6 Hz, J, = 5.8 Hz, J; = 3.8 Hz, CH), 1.47 (1 H, ddd, J;
= 8.8 Hz, J, =5.8 Hz, J; = 3.8 Hz, CHH), 1.33 (1 H, ddd, , J; = 8.7 Hz, J, = 5.7 Hz, J; = 3.8 Hz,
CHH); & (75.5 MHz, CDC13) 173.1 (C=0), 169.8 (C=0), 133.8 (CH), 116.7 (CHy), 52.0 (CHs3),
42.3 (CH,), 24.3 (CH), 21.3 (CH), 14.7 (CH,); MS (ESI+) m/z 389.1 ((2M+Na)", 100%; (M+H)",
85%).

(3) Methyl (#)-trans-2-(N-allyl-N-methylcarbamoyl)cyclopropanecarboxylate ((H-12c).
Colorless oil (20 mg, 10%); o4 (300.13 MHz, CDC13) corresponding to a 47:53 mixture of
rotamers: 5.90-5.61 (1 H, m, CH=CH,), 5.32-5.05 (2 H, m, CH=CH,), 4.17-3.94 (2 H, m, NCH,),
3.70 and 3.68 (2 H, two s, OCHj3), 3.09 (3 H for minor rotamer, s, NCHj3), 2.94 (3 H for major
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rotamer, s, NCHjs), 2.40-2.10 (2 H, m, 2 x CH), 1.50-1.12 (2 H, m, CHy,); & (75.5 MHz, CDC1;)
corresponding to a mixture of rotamers: 173.3, 173.2, 170.3, 169.8, 132.7, 132.4, 117.4, 116.7,
52.2,52.0,50.4, 34.7,34.2,21.7, 21.1, 21.0, 15.4, 15.3; MS (ESI+) m/z 220.0 (M+Na)*, 100%).

3. General procedure for the preparation of racemic carbamates (z)-14a-c
Racemic carbamates (+)-14a-c were obtained from the corresponding racemic carboxylic acid (z)-
11a-c as described for the optically active samples. In turn, racemic carboxylic acids (x)-11a-c were
prepared as follows: the racemic ethyl amido ester (£)-9a-c (0.50 mmol) was dissolved in ethanol
(0.50 mL) and then aqueous 1 M NaOH (0.50 mL) was added. The mixture was heated at 80 °C
during 2 h. After this time, ethanol was removed, water (5 mL) and aqueous 1 M NaOH (0.2 mL)
were added, and the mixture extracted with CH,Cl,. The organic phase was discarded. The aqueous
phase was acidified with conc. HCI and extracted with ethyl acetate (2 x 10 mL). The combined
organic phases were washed with brine and dried with Na,SO,. Evaporation of solvents yielded the
corresponding racemic carboxylic acid. Spectroscopic data for ()-1la-c matched those of the
optically active samples.

(¥)-11a: Yield, 95%; mp 172-173 °C.

(1)-11b: Yield, 90%; mp 152-153 °C.

(x)-11c: Yield, 91%; mp 73-75 °C.

4. General procedure for the derivatization of the carboxylic acids with diazomethane.

An excess of a solution of diazomethane in a mixture of diethyl ether/methanol (40 mM) was added
to a sample of 1.0 mg of the corresponding carboxylic acid. After 2-3 min. solvents were
evaporated and the resulting methyl ester was analysed by chiral GC or HPLC. The optically active

carboxylic acids (isolated from the enzymatic reactions) and the methyl esters derivatives are

Y. -, ~OH CHN, Y. ., ~OMe
YA r % i
o) o o

O

collected in Scheme I.

6b (Y = OMe) 3b (Y = OMe)

6¢ (Y = OBn) 8 (Y =0Bn)

11a (Y = NHBn) 12a (Y = NHBn)
11b (Y = NHAIlyl) 12b (Y = NHAllyl)
11c (Y = NMeAllyl) 12c (Y = NMeAllyl)

Scheme 1. Methyl esters derivatives
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I1. Chiral HPLC conditions and chromatograms:

1. Biotransformation of methyl (x)-trans-2-carbamoylcyclopropanecarboxylate ((x)-4b) (Table

1 of the manuscript, entry 4)

Remaining substrate (1R,2R)-4b was isolated with ee > 99%.
HPLC conditions: Chiralcel OD; hexane/propan-2-ol 90:10, 0.8 mL/min, 210 nm, 20 °C; tg = 13.8

(1R,2R) and 15.9 (1S,2S) min; Rs = 2.1.

(1R,2R)-4b with ee > 99%

2 15.903 PB 0.5090 2225.20654

(+)-4b
DAD1 C, Sig=210,4 Ref=360,100 (FRIFR000014.0) _ T
mAU ’j
140 4
120 3 «
1005 P 8
ao} = ©
603
40
204 | \
0 i o N - — -
+——— — :
e e O e W —— .-
Signal 1: DAD1 C, Sig=210,4 Ref=360,100
Peak RetTime Type Width Area Height Area
# [min] [min] [mAU*s] [mAU] %
______________________ |-‘~_______ RS —— [ ———
1 13.753 PB 0.4731 2243.59839 71.30194 50.2058

61.95530 49.7942

DAD1 C, Sig=210.4 Ref=360,100 (FRIFR00001 5.D)

mAU §
120 n
100 ‘ \
80 R
60 ‘ \
40 f |
20 | [\
P IO . ST PRSP ).
| T
0 5 10 15

Product (1S,2S)-6b was isolated with ee = 91%. It was transformed into (1S,2S)-3b (Scheme I)

GC conditions for (+)-3b: RTBetaDEXse chiral column, heating at 50 °C during 5 min, and then, a
ramp of 1 °C/min; tg = 56.8 (1R,2R) and 58.2 (1S,2S) min; Rs = 2.9.

(£)-3b (1S,2S)-3b with ee = 91%
60
60
w0 E g g
£l
8 2 40
20
20 B
5 —
50 52 54 56 58 0
55 6 57 58 58
Signal 1: FID1 A, Signal 1: FID1 A,
Peak| RT Widch Area Area % Peak | RT Width Area Area %
[min] [min] # [min] [min]
1 56.777 0.238 353.230 49.899
2 58.240 0.259 354.654 50.101
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2. Biotransformation of benzyl (x)-trans-2-carbamoylcyclopropanecarboxylate ((x)-4c):

Remaining substrate (1R,2R)-4c was isolated with ee = 65%.

HPLC conditions: Chiralpak IA; n-hexane/propan-2-ol 93:7, 0.8 mL/min, 20 °C, 215 nm; tr = 20.4
(1S,2S) and 23.1 (1R,2R) min; Rs = 2.2.

(£)-4c (1R,2R)-4b with ee > 99%
IA HEX: 1 in mL,/m
[ ¢ i
mAU 3 3 Al 8
280 e ha
250 a &8
200
150 5
100 S
50
0
0 5 10 15 20 25 min e R e = = ™
Signal 1: DAD1 D, Sig=215,16 Ref=360,100 Signal 1: DAD1 D, Sig=215,16 Ref=360,100
Peak RetTime Type Width Area Height Area Peak RetTime Type Width hrea. Height HESA
# [min]) [min] [mAU*g) [mAU] % # | [min] [min] [mAU*s] [mAU]
| o p—— . . | - v . === | | | i
20.394 BB 0.5714 1.1 8led 300.07648 50.'”363‘ 1 20.647 BB 0.5897 4076.66064 103.02068 17.5808
2 23.061 PB 0.6155 1,::3968;4 277.13135 49.7437 2 23.122 PB 0.6509 1.91114e4 443.34354 82.4192

Product (1S,2S)-6¢ was isolated with ee = 94%. For the chiral-HPLC analysis, 6¢ was transformed
into 8 (Scheme I).

HPLC conditions: Chiralpak 1A; n-hexane/propan-2-ol 98:2, 0.8 mL/min, 20 °C, 215 nm; tg = 9.2
(1R,2R) and 9.8 (1S,2S) min; Rs = 1.3.

Nearly racemic 8 (ee = 8%) (1S,25)-8 with ee = 94%
£ sioaain cwssens
A HEX 'C
mAU 2 8 ?
1000 38 AU 3
&
800 B0
800
400 (
200 0 2
. pe
0 2 4 6 8 10 min 9 2 . . & 8 10 12
signal 1: DAD1 D, Sig=215,16 Ref=360,100 Signal 1 DADL:D, S19=215516 ReL=360; 100
Peak RetTime Type Width Area Height Area Pezk Ret?‘ime Type Wic}th ,_A[f‘:f Height Axea
# [min] [mda) [MAU*s] [mAU) 5 L [min] | | [min] i [mAU*s] | [mAU] | % ‘
e [ty POy [ T | oty [ S | S = N ooil b el R i e e e S e e P o |
, - & > i 1 9.138 VWV 0.2101 546.77722 39.84304 3.1106
1 9.243 VV 0.2018 1.46398e4 1110.54370 46.2 3 - 5
2 9.782 VB 0.2229 1.70092:4 1175.13623 52 7.5422 . 2:887 VB 02878/ 2.70312¢4 1204.97314 96.8892
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3. Biotransformation of (x)-trans-N-benzylcyclopropane-1,2-dicarboxamide ((x)-10a) (Table 2
of the manuscript, entry 1):

Remaining substrate (1R,2R)-10a was isolated with ee = 75%.
HPLC conditions: Chiralpak IA; n-hexane/propan-2-ol 95:5, 0.8 mL/min, 20 °C, 215 nm; tgr = 29.7
(1S,2S) and 34.5 (1R,2R) min; Rs = 1.4.

+)-10a 1R,2R)-10a with ee = 75%
1
DAD1 B, Sig=215,8 Ref=off (KH\KH000054.D) DADT B, Sg+275,16 Refs360, 100 (STST000058 D)
- a mAU
mAU 2 §$9 &9 %
70 a 3 & b
60 5 -
e ¢ ¢ e
40 100 E
30 %
20 |
io = = — e = —
o L 0 10 20 £} 40 min
0 10 20 20 40 v .
DAD1 C. Sia=210.8 Ref=off (KH\KH000054.0) Signal 1: DAD1 D, Sig=215,16 Ref=360,100
Peak RetTime Type Width Area Height Area
# [min] [min] [mAU*s] [mAU] %

Y P P [t [===mmmmm- [===mmmee \
1 29.690 PV 1.1015 4972.57764 60.71631 12.2677
2 32.346 VB 1.7648 3.55612e4 263.44965 87.7323

Product (1S,2S)-11a was isolated with ee = 95%. For the chiral-HPLC analysis, 1la was
transformed into 12a (Scheme I).

HPLC conditions: Chiralpak 1A; n-hexane/propan-2-ol 93:7, 0.8 mL/min, 20 °C, 215 nm; tg = 17.0
(1S,2S) and 18.7 (1R,2R) min; Rs = 2.1.

(¥)-12a (1S,2S)-12a with ee = 95%
DADT B, S5=2158 Ref=off (KHIKHOGG028 1) = BAD1 O, Sig=215.16 Ref=360,100 (LFVILFV00050.) -
maU ] g g mAL ‘g
1754 g S 1000 | |
1504 { I\ 800 I ‘
1255 | 1 600 v‘
o) )N -w \ s
50 200 5
251 O\ e A N,
e e e ey T 0 5 10 15 20 i
L] 24 5 75 10 125 15 175 20mis
signal 1: DAD1 B, Sig=215,8 Ref=off Signal 1: DAD1 D, Sig=215,16 Ref=360,100
. ) . Peak RetTime Type Width Area Height Area
Peak RetTime Type Width Area Height Area # (min) [min) [mAU*s] [(mAU] Y
# [min] [min] [mAU+*sg] [mAU] % R Bt |-===]mmemeea l=mmemm=nem |=mmero———e |=omemem- |
e R e P Bt e B 1 16.572 BV 0.4808 4.35742e4 1335.04956 97.5456
1 3.564 BV 0.1145 141.40953 17.46466 1.2062 2 18.370 VB 0.5343 1096.38733 29.86458 2.4544
2 3.785 v 0.095%0 138.75882 21.03160 1.1836
3 3.952 VB 0.1297 138.00468 14.16263 1.1771
4 4.457 BB 0.1782 20.09639 1.47541 0.1714
5 4.995 BB 0.0925 137.35048 22.74512 1.1715
6 5.324 BP 0.1021 12.13186 1.85904 0.1035
7 16.915 BB 0.3980 5583.51758 208.80965 47.6250
8 18.656 BB 0.4455 5552.64844 184.30960 47.3617
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4, Biotransformation of (x)-trans-N-allylcyclopropane-1,2-dicarboxamide ((z)-10b) (Table 2
of the manuscript, entry 2):

Remaining substrate (1R,2R)-10b was isolated with ee = 93%.

HPLC conditions: Chiralcel OD; n-hexane/propan-2-ol 94:6, 0.8 mL/min, 30 °C, 215 nm; tg = 13.1
(1R,2R) and 14.8 (1S5,2S) min; Rs = 1.2,

(¥)-10b (1R,2R)-10b with ee = 93%
“DADT B, 5ig=215,16 Ref=360, 100 (LFVALFV00074.0) - - DAD1 D, Sig=215,16 Ref=360,100 (LFVALFV00075.0) -
e g 8 mAU g
o kz\‘ a\ | 200 o\ 3
80 | | i =\
0 I\ [ | 100 F\_ &
40 ? X o \\ il e
T AP _sos i 0 5 10 15
D e s A e e R
[ . 25 5 _ 75 10 125, 15 mi
Signal 3: DAD1 D, Sig=215,16 Ref=360,100
Signal 2: DAD1 D, Sig=215,16 Ref=360,100 Peak RetTime Type Width Area Height Area
) #  [min] [min] [mAU*s] [mAU] %
Peak RetTime Type Width Area Height Area e R |emem|mmmmman [T — |mmmmmmmmmm [ |
# [min] [min) [mAU*s] [mAU] % 1 13.063 BB 0.6617 1.27674e4  291.07977 96.6323
----- [ e e et e e e et 2 15.541 BB 0.5320 444.95074  10.25924  3.3677
1 13.105 BV 0.6298 5604.49414 131.33781 50.0112
2 14.830 VB 0.7788 5601.98877 107.34842 49.9888

Product (1S,2S)-11b was isolated with ee = 92%. For the chiral-HPLC analysis, 11b was
transformed into 12b (Scheme I).

HPLC conditions: Chiralcel OD; n-hexane/propan-2-ol 97:3, 0.8 mL/min, 20 °C, 210 nm; tg = 25.9
(1R,2R) and 29.2 (1S,2S) min; Rs = 1.7.

(£)-12b (1S,2S)-12b with ee = 92%
2 nn ~ DADI C, Sig=210,4 Ref=360,100 (FR\FR000008.D)
3 © mAU 3 =
g g Y3 g &
£ & 1753 N
125 150—% ééb
100 125‘2 ‘
75 100 | @
50 753 »,‘? \
| 3 .
25 50 a 50
ol ; i e N ge;?@" |
0 5 10 15 20 25 30 35 03 ——rrf M. — e
DAD1 D, Sig=215,8 Rel=360,100 (FRFR000007.0) ! L) ¥ sy z
ot 0__ 5 10 15 20 25 30
Signal 1: DAD1 C, Sig=210,4 Ref=360,100
Peak RetTime Type Width Area Height Area
# [min] [min] [mAU*s] [mAU] %
e B [ s | -mmmmmmeee | --mmoe- \
1 25.894 BB 0.9202 1.32897e4 195.23094 50.0888
2. 29.218 :BB 1.0681 1.32426e4 161.92171 49.9112
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5. Biotransformation of (x)-trans-N-allyl-N-methylcyclopropane-1,2-dicarboxamide ((x)-10c)

(Table 2 of the manuscript, entry 3):

Remaining substrate (1R,2R)-10c was isolated with ee = 97%.
HPLC conditions: Chiralpak 1A; n-hexane/propan-2-ol 95:5, 0.8 mL/min, 20 °C, 215 nm; tgr = 32.6

(1S,25) and 36.7 (1R,2R) min; Rs = 1.3.

(1R,2R)-10c with ee = 97%

(x)-10c
T DADY D, $ig=215.16 Rel=360,100 (LFVLFVO00IZD) ]
mAU 8 ©
i § S8 i
a5 8 & |
] ¢ & |
o |-
|
! |
1
{
40+
{
|
20 ~
|
1
0 = Sl
*“ S
0 5 10 15 "% s 0 » |

DAD1 D, Sig=215,16 Ref=360,100 (LFVALFV00031.0)

mAU | 8
] 3
400 3
350
%00+
]
200+
150
ol
50+ 2
o} - ~J
; - S 10 7‘7; 2‘07‘V 25 0 *15
Signal 1: DAD1 D, Sig=215,16 Ref=360,100
Peak RetTime Type Width Area Height
# | [min] | [min] [mAU*s] [mAU]
_______________ PetSttin| el fesasscasnd] sousaing
1 33.793 BV 0.7344 696.72559 11.57219
2 35.430 VB 1.3694 4.26122e4 411.75284

|
1.6087
98.3913

Product (1S,2S)-11c was isolated with ee
transformed into 12c (Scheme 1).

99%. For the chiral-HPLC analysis, 11c was

HPLC conditions: Chiralcel OD; n-hexane/propan-2-ol 95:5, 0.8 mL/min, 20 °C, 215 nm; tr = 11.5

(1R,2R) and 14.1 (1S,2S) min; Rs = 3.5.

(£)-12c (1S,25)-12c with ee = 99%
DADT B, Sig=215,8 Ref=off (KHKH0000820) = = DAD1 B, Sig=215,8 Ref=360.70 (LFVALFV00017.0)
mAU | 2 3 ~
b3
700 1 23
I s l
600 I ’ \
500 } i f \
400 o | \
; S R N CT—
300 ‘ , ' R A T E
11
200 - i
: P Signal 1: DAD1 B, Sig=215,8 Ref=360,70
100 | {
Peak RetTime Type Width Area Height Area
0 . W . # | [min] | | [min] [mAU*s] [mAU] $
iy : S L el Rt o -=-cmoosen |-mmmmeseee | -mcemee-
S () - 5 10 15 1 12.066 BB 0.3421 360.70236 15.46318 0.4552
2 14.417 VB 0.6356 7.88763e4 1918.83911 99.5448
Signal 1: DAD1 B, Sig=215,8 Ref=off
Peak RetTime Type Width Area Height Area
# [min] [min] [mAU*s] [mAU] %
e et | === | mmmm e | === e | === e I
.1 11.493 VB 0.3318 1.75795e4 789.29468 49.9225
14.089 BB 0.4178 1.76341e4 631.42932 50.0775
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6. The Curtius rearrangement of 11a-c: carbamates 14a-c

14a. HPLC conditions: Chiralcel OD; n-hexane/propan-2-ol 80:20, 0.8 mL/min, 20 °C, 215 nm; tg
=15.3 (15,2S) and 17.8 (1R,2R) min; Rs = 1.7.

(¥)-14a (1S,2S)-14a with ee = 95%
DAD1 D, Sig=215,16 Ref=360,100 (ST\ST000090.0) DAD1 D, Sig=215,16 Ref=360.100 (ST\ST000098.D) e
mAU § 3 L %
500 \ B 800 B
i \ \ ! i
400 ﬁ \ I\ 600 - I\
bt | O 400 I\
i \ [ i [\ 3
o I\ ]\ 2004 AN
I e T e fwrreey A 04— — , - — e -
= 0 5 — 10 15 0 : 5 10 15 20 mi
. 5 Signal 2: DAD1 D, Sig=215,16 Ref=360,100
Signal 2: DAD1 D, Sig=215,16 Ref=360,100
. . ) Peak RetTime Type Width Area Height Area
R eaiel HEe TGS e i Brw #  [min) [min]  [mAU*s] [mAU] %
y min] | [min] | [mAU*s] mAU] Secey [P E S [s2ss femmmmmn | - o = P |
"-1 ';;';;;léé" '(-)-é;;é ;;éi;;é;_ | -é;i-;;a;;l-;;—;i;;l 1 15.247 BB 0.7019 4.37197e4 948.16193 97.6119
- . L > . 2 18.184 PB 0.7186 1069.59229 21.71792 2.3881
2 17.824 BB 0.7969 2.89129%e4 538.04236 50.0811

14b. HPLC conditions: Chiralcel OD; n-hexane/propan-2-ol 80:20, 0.8 mL/min, 20 °C, 210 nm; tg
=10.1 (15,2S) and 12.1 (1R,2R) min; Rs = 2.3.
(x)-14b (1S,25)-14b with ee = 92%

~DADT C, Sig=210,8 Ref=360,100 (LFVLFVO00B4 D) DADT G, 5ig=210.8 Ref=360,100 (LFVILFV00086 D)
mAU 3 3 8 mAU B
£ 8
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3 e e - = - .
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. ; . Peak RetTime Type Width Area Height Area
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#  Imin) . [min]  (mAUs) (mA0) % # | (min] | | (min] | [mAU*s] (mAU] | % |
sz mmas R |=oommmeeen === R | | | meslEsesmesmes]esnaas facssasain oot o g
1 10.115 BB 0.3831 1.28323e4 497.21582 49.9259 1 10.451 BB 0.4593 4.50908e4 1480.49634 96.1494
2 12.128 BB 0.4779 1.28704e4 401.62277 50.0741 2 12.366 BB 0.5150 1805.79041 5$1.01522 3.8506

14c. HPLC conditions: Chiralcel OD; n-hexane/propan-2-ol 85:15, 0.8 mL/min, 20 °C, 215 nm; tg =
17.3 (1S,2S) and 21.1 (1R,2R) min; Rs = 2.5.

(¥)-14c (1S,25)-14c with ee = 99%
" o w o v mi . . w - e
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Pe;k R?“Ti’]"e Type Yrgidt}; i Area] }[{eig?t Ar;a Peak RetTime Type Width Area Height Area
min min mMAU*s mAU y <
*
8 Wit fsejirmmes [t 40 | =mmmmmmea |=mmmmmm | A W s SRS i I i S TR v SR S
ol oo i o 1 17.566 BB 0.6937 4.73570e4 1001.35815 99.5437
4 : . : : 2 21.897 VWV 0.6537 217.10345 4.04823  0.4563
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'H and **C NMR spectra of 4b in CDCls:
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'H and **C NMR spectra of 6¢ in CD3;0D:
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'H and **C NMR spectra of 8 in CDCl5:
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'H and **C NMR spectra of 9a in CDCl5;
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'H and **C NMR spectra of 9c in CDCl5:
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'H and *C NMR spectra of 10a (in CD;OD and DMSO-dg, respectively):
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'H and **C NMR spectra of 10c in CD;0D:

t 1 k 1 k t | t !
[ I .l | I I [
= [ n fos] m ] [ts] [=] )]
5 S 8o R o S —
- o i o - - - — o
T Tt T 7 T ) R E T T T T T T T T T T T T T T T T T T
62 60 S8 56 54 52 S50 48 46 44 42 40 38 36 34 32 30 28 26 24 22 20 18 16 14 12 10 08
f1 (ppm)
o o~ (o)
ERERS - 3 ~ g 0538 Iz 8383838
— — — W o) NN NN —
|- 'S N Nt/ N ~ |
| I
1
| | |
|
I
—j,Ji
T T T T v T T T T T T T T T v T v T T T T T T T
170 160 150 140 130 120 110 100 90 80 70 60 S0 40 30 20 10
f1 (ppm)

S19



Electronic Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is © The Royal Society of Chemistry 2013

'H and **C NMR spectra of 11a in CD;0D:
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'H and **C NMR spectra of 11b in CD;0D:
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'H and **C NMR spectra of 11c in CD;0D:
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'H and *C NMR spectra of (+)-12b in CDCls.
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'H and *C NMR spectra of (+)-12c in CDCls.
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'H NMR spectrum of the crude acyl azide (1S,2S)-13a in CDCls.
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'H NMR spectrum of the crude acyl azide (1S,25)-13b in CDCl.
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'H NMR spectrum of the crude acyl azide (1S,2S)-13c in CDCl.
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'H-NMR, *C-NMR, and HSQC spectra of 14a in DMSO-ds:
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'H-NMR, *C-NMR, and HSQC spectra of 14b in CDCls:
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'H-NMR, *C-NMR, and HSQC spectra of 14c in CDCls:
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