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1. Supplementary Information
SI-Table 1. Optimization of solvent for the diboronic acid anhydride-catalyzed amidation of a-

hydroxycarboxylic acid.

O (0]
@OH . aqueous MeNH, DBAA (1) (5.0 mol%) @N'Me
(40% solution) CeHsCl (0.2 M) N

OH 110°C, 4 h COH
2a 3a 4a
1.0 equiv 3.0 equiv
Entry Solvent NMR yield”

1 toluene 62%

2 ethylbenzene 23%

3 mesitylene 23%

4 m-xylene 18%

5 o-xylene 58%

6 DMF n.d.

7 CsHsCl 70%

8 CeHsCF3 10%

“ Determined by 'H NMR of a crude reaction mixture of
products using 1,1,2,2- tetrachloroethane as an internal standard.

SI-Table 2. Optimization of molar equivalent of methyl amine (3a) for the diboronic acid anhydride-

catalyzed amidation of a~hydroxycarboxylic acid.

0 o)
@OH . aqueous MeNH, DBAA (1) (5.0 mol%) @N'Me
40% soluti
(40% solution) o 1 61 (0.1 M) H

OH 110°C, 4 h OH
2a 3a 4a
1.0 equiv y equiv
Entry Equivalent of 3a NMR yield*
1 2 92%
2 1 88%
3 5 7%

“ Determined by 'H NMR of a crude reaction mixture of
products using 1,1,2,2- tetrachloroethane as an internal standard.
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O
aqueous MeNH, DBAA (1) (5.0 mol%) Me
OH T " (40% solution) N
OH CgHsCl (0.05 M) on H
110 °C, 4 h
(+)-2a 3a (+)-4a
1.0 equiv 1.0 equiv 89%, 97% ee
180 __ (S)-(+)-2-hydroxy-N-methyl-2-phenylacetamide (4a) ‘ ;A
|
i
E “ | 1 4.983 29641 1.37
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35 3 ﬂ
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E ‘ ‘ 1 5.023 289030 50.26
25 “ “ B 2 7.883 286070 49.74
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SI-Figure 1. Charts of chiral HPLC analysis of amide (+)-4a derived from (+)-mandelic acid ((+)-(2a))
(Scheme 2F).

The enantiomeric excess (ee) was determined by chiral HPLC analysis [CHIRALPAK® IH-3 (¢ 4.6

mm X 250 mm), hexane/IPA = 50:50, 210 nm, flow rate 1.2 mL/min, tr = 5.0 min (minor), 7.9 min

(major) ]. The racemic sample was prepared by DBAA (1)-catalyzed amidation of (+)-mandelic acid
(2a) with aqueous methylamine (3a) (40% solution).
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2. 'H and “C NMR spectra
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13C NMR spectrum of 2g (126 MHz, DMSO-d6)
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TH NMR spectrum of 2i (500 MHz, DMSO-d6)
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13C NMR spectrum of 2i (126 MHz, DMSO-d6)
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13C NMR spectrum of 4a (126 MHz, CDCl;)

=
()] 3
E £
ZT i

(@] T .
o § i

S S BN A SN AN B LA RS S R SRSt RS SR AN RARSN SAY SARSS SRRAY SARSA SARA SARSA SARAE SAMM SARS
9TSTYTETTTITOTOISTLTIIOISTIYIECTITTITTION6080L090S0%0€0T0T10
Qouepunqe

50.0 40.0 30.0 20.0 10.0

60.0

0.0

=
S
o

1

180.0 170.0 160.0 150.0 140.0

190.0

—— LT09T

8STLL

69921
— psesel
—g658e1

—— 981°6€1

—— 1SOELT

X : parts per Million : 13C

S9



00°¢

M

J

001
A\

jU\

J

BnO

0¢C

0’1 0

(syypuesnoyy)

0

1.0

2.0

__vest
T €8T

3.0

4.0

o 186%
i 690°S

9.0

TH NMR spectrum of 4b (500 MHz, CDCls)

S10

X : parts per Million : 1H




13C NMR spectrum of 4b (126 MHz, CDCl,)
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TH NMR spectrum of 4¢ (500 MHz, CDCl;)
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13C NMR spectrum of 4¢ (126 MHz, CDCl;)
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13C NMR spectrum of 4d (126 MHz, CDCls)
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TH NMR spectrum of 4e (500 MHz, CDCl;)
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TH NMR spectrum of 4f (500 MHz, CDCl;)
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13C NMR spectrum of 4f (126 MHz, CDCl;)
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TH NMR spectrum of 4g (500 MHz, CDCI;)
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13C NMR spectrum of 4g (126 MHz, CDCl;)
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TH NMR spectrum of 4h (500 MHz, CDCls)
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TH NMR spectrum of 4i (500 MHz, CDCl,;)
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13C NMR spectrum of 4i (126 MHz, CDCl,)

(]

=
ZI
OI

ok

o O

c O

@ s

MWMWWWMWMWWWM (¥ RPN NVURVVROTFTUIOV HOOUUTUARON

Tl 'l 01 60

80

L0

90

S0

7’0

€0

0

1’0

0
Qouepunqe

50.0 40.0 30.0 20.0 10.0

60.0

<
=]
=

<
=}
o

110.0  100.0  90.0

120.0

=
S

2]
—

180.0 170.0 160.0 150.0 140.0

190.0

—— SLT9T

—— 896'¢S

796°0L
SO8°EL
THLIL
_~000°LL
SN 8PTLL

—— 9¥101l
—— 66L°El1

——Cleell

00T°LTl
= g¢gTl
TN 9Ts8T
— 9ppTEl

—— 7889¢1

114
—— 6S6°6V1

—— 9v6'CL]

X : parts per Million : 13C

S25



TH NMR spectrum of 4j (500 MHz, CDCl;)

00°¢ )
3
w1 ]
009 3
001
]
00°1
00°¢
S N
. _
=
ZT
o .
oF
QO O
[} [}
s =
ERRR R A A R R R LN LA B LN RN LN RSN AR A
0¢€r o<t oIr 00l 06 08 0L 09 0°S (14 0¢ 0T 01
Qduepunqge

0

1.0

2.0

6T8°C
— 8687

3.0

o - 188%¢
~

6%
S — .
S— ot
S 86
o
0v89
9589
<069
/ 8069
0769
= 69
27X~ 9669
6£6'9
—
(=)
o
=)
(=)}

X : parts per Million : 1H

S26




13C NMR spectrum of 4j (126 MHz, CDCl;)
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TH NMR spectrum of 4k (500 MHz, CDCls)
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13C NMR spectrum of 4k (126 MHz, CDCl,)
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TH NMR spectrum of 41 (500 MHz, CDCls)
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13C NMR spectrum of 41 (126 MHz, CDCls)
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TH NMR spectrum of 4m (500 MHz, CDCl;)
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13C NMR spectrum of 4m (126 MHz, CDCls)
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ITH NMR spectrum of 4n (500 MHz, CDCls)

0

L=
L2
| N
101 i
00°€ ;) L
w1 -3
- —_
101 7) i
L2
[ <
wo
L
L2
el
L2
L e
01 r
S - B
—— |
. L2
i _J [F
® r—————————— |
= — [
‘ZI 001 j L
= [
© L - 00T L2
O < N - o ]
—=—
ZT [
L2
=
0'¢ 0T 01
eouepunq‘e

/ ssey
sy
< ey
6LEY
s8¢

——0LI'8

X : parts per Million : 1H

S34




<
(=]
o
[=3
o
_owst
o
S 890¢
o
o
[=3
<t
o
[=3
w
o
(=]
el
<
S sl
S oL
000'LL
=890l
P
o0
o
[=3
(=2}
<
(=3
=

=
o~ SLEOIT

= 9Tl
=) Y0611
S = 958611
q_ gsea
T povETl
o— bECLTl
S
“Q
—ggrogl
S
[=}
3
S
3
(0] bt
\ S
ZT §
I c o
O« 2
—¥SELl
=
p— [=3
[e%}
ZT
=
[=3
=)

AT A DDA PO A AR U U P DA DA DA AL DL I
yI'0 €10 CI'o 110 10 600 800 LOO 900 <00 +00 €00 <C00 100 O
Qduepunqge

13C NMR spectrum of 4n (126 MHz, CDCl,)

S35

X : parts per Million : 13C




TH NMR spectrum of 5 (500 MHz, CDCl;)
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13C NMR spectrum of 5 (126 MHz, CDCl,)
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TH NMR spectrum of 6 (500 MHz, CDCl;)
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13C NMR spectrum of 6 (126 MHz, CDCl,)
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TH NMR spectrum of 8 (500 MHz, CDCl;)
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13C NMR spectrum of 8 (126 MHz, CDCly)
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TH NMR spectrum of 11 (500 MHz, DMSO-d6)
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13C NMR spectrum of 11 (126 MHz, DMSO-d6)
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TH NMR spectrum of 12 (500 MHz, DMSO-d6)
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13C NMR spectrum of 12 (126 MHz, DMSO-d6)
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TH NMR spectrum of 13 (500 MHz, DMSO-d6)
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13C NMR spectrum of 13 (126 MHz, DMSO-d6)
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TH NMR spectrum of 14 (500 MHz, DMSO-d6)
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13C NMR spectrum of 14 (126 MHz, DMSO-d6)
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TH NMR spectrum of 15 (500 MHz, DMSO-d6)
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13C NMR spectrum of 15 (126 MHz, DMSO-d6)
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TH NMR spectrum of 16 (500 MHz, DMSO-d6)
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13C NMR spectrum of 16 (126 MHz, DMSO-d6)
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TH NMR spectrum of 17 (500 MHz, DMSO-d6)
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13C NMR spectrum of 17 (126 MHz, DMSO-d6)
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TH NMR spectrum of 18 (500 MHz, DMSO-d6)
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13C NMR spectrum of 18 (126 MHz, DMSO-d6)
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