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General Procedure for the Preparation and NMR Measurements of
Amine-OXB Complexes. To a stirred suspension of the corresponding N-sulfonyl
amino acid [R'CH(R?*SO,NH)CO,H]' (0.60 mmol) in dry (CaH,) CH,Cl, (4 mL) at
room temperature was added dichlorophenylborane (0.086 mL, 0.66 mmol). After
being stirred for 0.5-1 h, the mixture was concentrated in vacuo. The residue was
dissolved in dry CDCl; (CaH;) or C¢D¢ (K) to prepare 0.1 M stock solution. To
the stock solution of OXB 1 (0.1 M) (0.6 mL, 0.060 mmol) in a 5 mm NMR tube
was added amine 2 (0.06 mmol). After sealing the tube, the resulting solution of
amine-OXB complex was analyzed by 'H NMR, 'H, '"H-COSY, and NOESY.

OXB 1a: 'H NMR (500 MHz, CDCl;) § 2.41 (3H, s), 3.41 (1H, dd, J = 2.6 and 13.9
Hz), 3.73 (1H, dd, J = 5.5 and 13.9 Hz), 4.60 (1H, dd, J = 2.6 and 5.3 Hz), 7.24 (2H, m),
7.30 (2H, m), 7.35-7.41 (5H, m), 7.53-7.59 (3H, m), 7.84 (2H).

OXB 1b: 'H NMR (500 MHz, CDCls) § 3.04 (1H, s), 3.45 (1H, dd, J = 2.6 and 13.8
Hz), 3.60 (1H, dd, J = 5.6 and 14.0 Hz), 4.87 (1H, dd, J=2.7 and 5.6 Hz), 7.22 (1H, t, J =
7.4 Hz), 7.21-7.34 (4H, m), 7.43 (2H, t, J = 7.5 Hz), 7.57 (1H, t, J = 7.5 Hz), 7.94 (2H, d,
J=17.0 Hz).

OXB 1c: 'H NMR (500 MHz, C¢D¢) 5 1.67 (3H, d, J = 6.5 Hz), 1.74 (3H, s), 4.60 (1H,
m), 5.95 (1H, m), 6.44 (2H, d, J = 7.9 Hz), 7.18-7.27 (5H, m), 7.43-7.51 (3H, m), 7.59 (2H,
d, J= 8.0 Hz), 8.00 (2H, d, J = 8.4 Hz), 8.41 (2H, d, J = 6.8 Hz), 8.51 (1H, s).

OXB 1d: 'H NMR (500 MHz, CDCls) § 0.89 (3H, d, J = 6.8 Hz), 1.23 (3H, d, J = 7.0
Hz), 2.38 (3H, s), 2.66 (1H, m), 4.26 (1H, dd, J= 1.1 and 3.4 Hz), 7.21 (2H, d, J = 7.7 Hz),
7.45 (2H, t, J = 7.4 Hz), 7.56-7.60 (3H, m), 8.08 (2H, d, J = 7.7 Hz).

OXB le: 'H NMR (500 MHz, CDCls) & 1.71 (3H, d, J = 7.0 Hz), 2.39 (3H, s), 4.35
(1H, q, J= 7.0 Hz), 7.24 (2H, d, J = 8.1 Hz), 7.46 (2H, t, J = 7.7 Hz), 7.57-7.62 (3H, m),

8.10 (2H, d, J = 6.9 Hz).
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OXB 1f: 'H NMR (500 MHz, CDCl;) & 1.81 (3H, d, J = 7.1 Hz), 4.67 (6H, q, J = 7.1
Hz), 7.48 (2H, m), 7.65 (1H, t, J = 7.7 Hz), 7.08 (2H, d, J = 7.3 Hz).

OXB-Amine Complex syn- and anti-1a-2a: '"H NMR (500 MHz, CDCl;) & 1.43 (1H for
H, syn isomer, m, pyrrolidine CH),
1.59-1.68 (4H for syn isomer,
m, pyrrolidine CH), 1.75-1.82

(2H for anti isomer, m,

pyrrolidine CH), 1.95-2.03 (2H

CH, CH,  /
"”I ‘_/‘ .. o g
syn-1a-2a anti-1a-2a for anti isomer, m, pyrrolidine

CH), 2.28 (3H for syn isomer, s, CH3), 2.32 (3H for anti isomer, s, CH3), 2.62 (1H for syn
isomer, m, pyrrolidine CH), 2.67 (1H for anti isomer, dd, J = 6.0 and 14.4 Hz, Hp),
2.77-2.81 (1H for syn isomer, m, pyrrolidine CH and 1H for anti isomer, m, pyrrolidine CH),
2.92-3.02 (1H for syn isomer, m, pyrrolidine CH and 3H for anti isomer, m, pyrrolidine CH
(x2) and Hg>), 3.47 (1H for syn isomer, dd, J = 2.1 and 13.6 Hz, H), 3.65 (1H for syn isomer,
dd, J = 5.4 and 13.6 Hz, Hg- and 1H for anti isomer, m, pyrrolidine CH), 4.00 (1H for syn
isomer, dd, J = 2.3 and 5.4 Hz, H,), 4.72 (1H for anti isomer, dd, J = 3.7 and 5.9 Hz, H,),
5.35 (1H for syn isomer, br, NH), 6.43 (2H for anti isomer, d, J = 7.3 Hz, Hy), 6.48 (for anti
isomer 1H, br, NH), 6.82 (2H for syn isomer, d, J = 8.3 Hz, H,), 6.89 (2H for syn isomer, d,
J=28.1Hz, Hy), 6.96 (2H for anti isomer, t, J = 7.7 Hz, Hy), 7.04 (2H for anti isomer, d, J =
8.1 Hz, Hy), 7.08 (1H for anti isomer, t, J = 7.4 Hz, Hy), 7.14 (2H for anti isomer, d, J = 7.2
Hz, H.), 7.15-7.22 (2H for syn isomer, m, Hy and 4H for anti isomer, m, H,, Hy), 7.26-7.36
(6H for syn isomer, m, H., He, H,, Hy and 1H for anti isomer, m, H.), 7.67 (2H for syn

isomer, d, J = 7.5 Hz, Hy).
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OXB-Amine Complex syn-1a-2b: 'H NMR (500 MHz, CDCl;) & 2.33 (3H, s, CH3),
3.46 (1H, J = 7.1 and 13.1 Hz, Hyp), 3.66 (1H, dd, J = 6.2 and
13.7 Hz, Hy'), 4.40 (1H, dd, J = 1.7 and 6.1 Hz, H,), 6.81 (2H,
d, J = 8.5 Hz), 6.86-6.88 (3H, m, H,, Hy), 6.93 (2H, t, J = 7.5
Hz, H,), 6.96 (2H, d, J = 8.5 Hz, Hy), 7.11 (2H, t, J = 7.5 Hz,

Hy), 7.26 (1H, t, J = 7.5 Hz, He), 7.30 (2H, d, J = 7.5 Hz, Hy),

syn-1a-2b 7.39 (2H, t, J = 7.2 Hz, H;), 7.92-7.95 (1H, t, J = 8.0 Hz, Hy),
8.58-8.59 (2H, J = 5.5 Hz, H)).

OXB-Amine Complex syn-1a-2c: 'H NMR (500 MHz, C¢D¢) 5 0.51 (3H, t, J = 7.2 Hz,

= H)), 0.62-0.65 (2H, m, Hy), 0.76-0.81 (2H, m, H;), 1.97
(3H, s, CH;C¢H,4S0,), 2.13-2.15 (2H, m, NH and H)),
¢ 2.30 (1H, m, Hy), 3.67 (1H, dd, J = 1.8 and 13.1 Hz, Hy),
4.07 (1H, dd, J = 5.2 and 13.1 Hz, Hy), 4.49 (1H, dd, J

=2.1 and 5.3 Hz, H,), 5.05 (1H, br, NH), 6.72 (2H, d, J

= 8.1 Hz, Hy), 7.11 (2H, d, J = 8.1 Hz, H,), 7.14 (1H, t,

syn-1a:2c

J = 7.4 Hz, Hy), 7.35-7.41 (5H, m, Hy, He, Hy), 7.63 (2H, m, H,), 8.06 (2H, d, J = 7.3 Hz,
Hy).

OXB-Amine Complex syn-1b-2b: 'H NMR (500 MHz, C¢Ds) 5 1.96 (3H, s, CH;S0,),

H.
H
P \' 3.74 (1H, dd, J= 1.0 and 13.4 Hz, H,), 3.84 (1H, dd, J = 6.2
£ / +_
" e - N and 13.5 Hz, H;), 4.43 (1H, dd, J = 1.7 and 6.4 Hz, H,),
f N
B H
- W‘K“‘ ® 6.27 (2H,t, J = 7.0 Hz, Hy), 6.62 (1H, t, J = 7.4 Hz, Hy), 6.67
h Y
‘->I-\| ‘Hﬁ‘o\tsoz /Ha tuib
b ‘é—g;_,‘. J  (IH,t,J=17.7Hz, H), 6.71 (2H, t, J= 7.5 Hz, H.), 7.22-7.27
3<~--=""
syn-1b-2b (3H, m, Hy, H.), 7.41 (2H, d, J = 6.9 Hz), 7.55 (2H, d, J = 7.6

Hz), 8.39 (2H, d, J = 5.8 Hz).
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OXB-Amine Complex syn-1c-2b: '"H NMR (500 MHz, C¢Dy) 6 2.00 (3H, d, J = 6.8 Hz,
2-NaphCO,CH(CHj)-), 2.02 (3H, s, CH;CsHy- SO,),
4.64 (1H, s, H,), 5.88 (IH, t, J = 7.6 Hz, H,), 5.97
(2H, t, J = 7.2 Hz, H,), 6.74 (2H, d, J = 8.1 Hz, Hy),
6.84 (1H, q, 6.6 Hz, Hy), 7.14-7.21 (4H, m, H, and
Hy), 7.21-7.30 (4H, m, H., H,, and Hy), 7.31 (1H, t, J

= 7.7 Hz), 7.33 (2H, m, H, and H)), 7.55 (1H, d, J =

8.1 Hz, H;), 7.79 (1H, d, J = 8.7 Hz, H,), 8.15 (1H, s,
Hy¢), 8.81 (2H, d, J = 5.4 Hz, H,,)).

OXB-Amine Complex syn-1d-2b: 'H NMR (500 MHz, CDCl;) & 0.51 (3H, d, J = 6.8
& Hz, (CH;5),CH), 1.20 (3H, d, J =7.1 Hz, (CH;),CH), 2.31 (3H, s,
CH;C¢H4S0,), 2.68 (1H, m, (CH3),CH), 3.96 (1H, d, J= 3.0 Hz,
QHe H,), 6.76 (2H, d, J = 8.0 Hz, H,), 6.90 (2H, d, J = 8.0 Hz, Hy),

6.94 (2H, d, J = 7.3 Hz, H.), 7.10 (2H, t, J = 7.5 Hz, Hy), 7.23

(1H, t, J = 7.3 Hz, H,), 7.80 (2H, t, J = 6.8 Hz, H,), 8.23 (1H,

syn-1d-2b m, Hy), 9.24 (2H, d, J = 5.4 Hz, H;) [minor anti-1d-2b
resonated at 1.36 (3H, br, (CH3),CH) and 4.20 (1H, br, H,)].

OXB-Amine Complex syn-le-2b: 'H NMR (500 MHz, CDCl;) 8 1.57 (3H, d, J = 7.0
Hz, 4-CH;), 2.30 (3H, s, CH;CcH4S0O,), 4.11 (1H, q, J = 6.9 Hz,
H,), 6.80 (2H, d, J = 8.1 Hz, H,), 6.91 (2H, d, J = 8.0 Hz, Hy),
7.00 (2H, d, J=7.0 Hz, H.), 7.13 (2H, t, J= 7.5 Hz, Hy), 7.26 (1H,

t, J = 7.3 Hz, H,), 7.79 (2H, d, J = 6.8 Hz, H,), 8.24 (1H, t, J =

7.6 Hz, Hy), 9.12 (2H, d, J = 5.3 Hz, H¢) [minor anti-le:2b

resonated at 1.39 (3H, br, 4-CH;) and 4.28 (1H, br, H,)].

syn-1e-2b
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OXB-Amine Complex syn-le-2d: '"H NMR (500 MHz, CDCl;) 6 1.54 (3H, d, J = 6.9

He. CF3 Hz, 4-CH;), 2.31 (3H, s, CH;C4H,4S0,), 4.13 (1H, q, J = 6.9 Hz, H,),

/ N\
'['f ljl-" 6.82 (2H, d, J = 8.1 Hz, H,), 6.92 (2H, d, J = 8.1 Hz, Hy), 7.04 (2H,
O |
o/
\ B He br, H.), 7.17 (2H, t, J = 7.5 Hz, Hy), 7.29 (1H, t, J = 7.4 Hz, H,),
NN
',—3~"Haé AHCY\ Hy .
! 2 Voo 7.96 (2H, br, H,), 9.26 (2H, br, H¢); minor anti-le-2d resonated at
\Ha Hﬂ‘;‘l \l
He Hoy_ 1.41 (3H,d, J = 6.9 Hz, 4-CH3) and 3.96 (1H, q, J = 6.9 Hz, H,).
CH3‘\_J;
syn-1e-2d

OXB-Amine Complex syn-le-2e: 'H NMR (500 MHz, CDCl3) 8 1.56 (3H, d, J = 7.0

ﬁ/ o, Hzo 4-CHy), 230 GH. s, CH;CHiS0,). 2.61 (3H, s, 4-CH;
—e—e A 9

./,' *"Afl“@ C¢H4N), 4.09 (1H, q, J = 7.0 Hz, H,), 6.79 (2H, d, J = 8.3 Hz,
\ BN

\\ O Q“

H,), 6.90 (2H, d, J = 8.1 Hz, Hy), 6.99 (2H, d, J = 8.0 Hz, H,),
7.12 (2H, t, J = 7.6 Hz, Hy), 7.25 (1H, t, J = 7.9 Hz, H.), 7.55

(2H, d, J = 6.2 Hz, H,), 8.93 (2H, d, J = 6.6 Hz, Hf) [minor

anti-le-2e resonated at 1.32 (3H, d, J = 6.9 Hz, 4-CH3), 2.50

syn-1e+2e

(3H, s, 4-CH;CH,N), and 4.23 (1H, q, J = 6.9 Hz, Hy)].

OXB-Amine Complex syn-le-2f: '"H NMR (500 MHz, CDCl3) 6 1.57 (3H, d, J = 7.0

TN Hz, 4-CH;3), 2.30 (3H, s, CH;C¢H4SO,), 4.04 (3H, s, OMe), 4.08
|i|g OMe
S a7 N\ (1H, q,J=7.0 Hz, Hy), 6.79 (2H, d, J = 8.3 Hz, H,), 6.90 (2H, d,
:' TR
\ Oj\:q\Bl J=28.1Hz, Hy), 7.00 (2H, d, J=6.9 Hz, H,), 7.11-7.15 (4H, m, Hy,
\\\ VB He
Bl |
CEH-&*F'a '}‘y\ﬂc‘ Hy H,), 7.23-7.26 (1H, m, H.), 8.87 (2H, d, J = 7.3 Hz, Hf) [minor
\‘Ha Ha"l 5 o
% , anti-le-2f resonated at 1.32 (3H, d, 4-CH3)].
Hb Hb¥
CHs )
syn-1e-2f
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OXB-Amine Complex syn- and anti-1f-2b: '"H NMR (500 MHz, CDCl;) § 1.47 (3H for

He, M Ho.  He .
syn isomer, d, J = 7.0 Hz, 4-CH3;), 1.61
e N
s At s
;Q d-/ 77 Q q- (3H for anti, d, J = 7.0 Hz, 4-CH3), 4.41
! LB Ho ! RNt
CHJL\:NX\\ i \ : r\}‘/B N-{_ ak (1H for anti isomer, q, J = 7.0 Hz, Hy)
’ I-‘I(\x\éoz M H o H%\éO;\ Ha  He U Y
CF;; (|5|‘:~3-—f’ 4.43 (1H for syn isomer, q, J = 7.0 Hz,
syn-1f-2b anti-1f-2b

H,), 7.22-7.26 (5H for syn isomer, m, H,,
Hy, and H.), 7.35-7.36 (3H for anti isomer, m, H,, H.), 7.55 (2H for anti isomer, br, H,),
7.73 (2H for anti isomer, t, J = 7.0 Hz, H,.), 7.84 (2H for syn isomer, t, J = 7.1 Hz, H,),
8.25 (1H for anti isomer, t, J = 7.7 Hz, Hy), 8.29 (1H for syn isomer, t, J = 7.7 Hz, Hy),

8.69 (2H for anti isomer, d, J = 5.7 Hz, Hy), 8.98 (2H for syn isomer, d, J = 5.5 Hz, Hy).
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