Supporting Information

The chemical synthesis of human milk oligosaccharides: lacto-/N-neohexaose
(Galp1—>4GIcNAcB1—>)2 3,6 Galp1—4Glc

Mithila D. Bandara, Keith J. Stine, and Alexei V. Demchenko*

Department of Chemistry and Biochemistry, University of Missouri — St. Louis, One University
Boulevard, St. Louis, Missouri 63121, USA; demchenkoa@ums!.edu

S1



OBn
OBn
4

(@]
BnO

(@)
BnO

OBz
(@)

0
OBn g0 ~OH

BnO _oBn NPhth
2 B“W
o 0
OBz

NMR Spectra
BnO

TE'Eq
€'t
PE'E
GeE
0¥t
7'E4
EV'EA
05'E
05°Eq
09'E
BLEA
BE'E
B6'E
B1'%
02’k
T2
s
TS
92'%
97y
2%
e
6"
DE'¥
b
Sk
L't
£¥'F
6t
T5'%
25
£5'%
e
55'F
£5'%
9

¥
0
59'%

iy
25 2.0 L5 L0 0.5 0.0

3.0

35

4d: o

mm.n,n‘/
mv.—nf
SE'EL

R.NM

el
65'EL

Y I ey

4.0

5%
—c.wu\.
E0'B

=
f1 (ppm)

4.5

N
6.5 6.0 55 5.0

i

7.0

£
5

SN E

e
AA=88
7.5
CDCl3 600 MHz

i\

w
i
-

8.0

19k
Wbl
2203
0w
L'
SO'LL
TH'6L
0428

EL'B6
Wm.cc-w
0z'Ton

preyy
Wi
[Takat
8 Fkad
E6LET
66LEZT
o8zt
a1'821
BZ'HIT
Ze8zn
BE'BZT
BE'BIT
S¥'BZT
E5'8ZT
B5'821

09LET
LLLET
LBELET
S0'BET
STHET
ZO'BET
£4°8ET
SE'BET
88'8E1

6ET

ozsoI-x
82491 —
oo~

60 50 30 20 10

70

S2

f1 (ppm)

110 100 90

120

130

140

150

160

J

170

CDCl; 151 MHz



BnO _oBn

O BnO
BnO

OBz
4
CDCl3 600 MHz

NPhth

OBn BnO ~OH

1

5

- 4
-

-

-

(] [}
| |
T 1 1 T T 1 T T 1
8 7 [ 5 4 2 1 0

S3

f1 (ppm)



PhthN

BnO _oBn

OH

O BnO

BnO

OBn

BzO

EEE
95'E
133
OFE
Zre
v
EVE
SKE
9r'e |
v
BYE
B6SE
09t
€9t
86
66
1041
#0'b

LT

29¢

B9
16¢
16¢
LY

MMUU]M‘M I

8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 35 3.0 2.5 2.0 1.5 1.0 0.5 0.0
f1 (ppm)

8.5

_\l |

CDCl;3300 MHz

—

|

iy

160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10
f1 (ppm)

170

CDCl; 75 MHz

sS4



BnO _0oBn PhthN
O BnO
BnO 0 o)
BzO OBn
8
CDCI13 300 MHz

OH

S - 1
™ .ﬁ £
i BN
- "#‘L .
-
» = [ ]
o [} )
. i
- #‘
® «m®
8.0 75 70 65 60 55 50 45 40 35 30 25 20

S5

f2 (ppm)

f1 (ppm)



BnO _oBn

PhthN
OJ\CCI3

O BnO

0)

BnO

OBn

BzO

000-—

LFE
;a3
05'e
ES'E
¥S'E

99°E
nu.m..k.
0LE

b6

IEF
EEP
GE'P
LE'Y
Ev'h—
ey
25
L5
19

59
mo.v\\x
96t
295
595
895
89'5

ﬂﬂw

0.0 -0.5

45 4.0 3.5 3.0 25 2.0 15 1.0 0.5
f1 (ppm)

15 70 6.5 6.0 55 5.0

8.0

8.5

CDCl;3300 MHz

mo—

FI00T—

9EETT
BESI
68921
PrLTI
094214
LTI
G
58UZ1
PEULTTA
96 ZT
91’81
PTBTI~
€871
zv8e1
058214
55'821
71671
986211
766211
£5'1€14
£7EETS
z6'€ET
SBULET
50'8€1
£18eT
zeger

B B i L

16001~
DTS91~
5981~

e

20 10

30

60 50

70

S6

f1 (ppm)

150 140 130 120 110 100

170

CDCl;3 75 MHz



NH
BnO _oBn PhthN )L

1

3

7

O BnO (@] CCly
BnO O o)
BzO OBn
9
.&@;
£ .E il *
L )
' B L
[ [ a
w -
o 28
-j;_.:__-
&
&
s 8 7 6 5 a4
f2 (ppm)
CDCl3 300 MHz

S7

f1 (ppm)



10

567
T
9€E
BEE
6EE
v
SYE
BFE
v ]
05t
95°F
BSE
7ot
8]
0%
Pi'y
CINS
81y
oz
7
£
Lids
Pi'e
9z
TEF
ey
6
BEY
OF'b
%%
LS
B
05
15'%
£5% ]
55
95
85
59
99
£9F
891

69

EB'Y
58
98
8%
a8y

86
S.mW
z0's
05
615
0z’
6e5~"
B9
o
8
99
89
a1
e
BIL
0z
12z
£7L
sze
9z¢
BzL
8Z¢
0EL
1€L

137
vm,mw
SEL
E¥L
Bie
05¢:
15¢
29¢
£08
808

=181

T
g =
¢ =

I

R B e i

gEgagseungEey
ggass

Wi bel i ettt

L
g

E sew

W R
angd

ot TAl |

75 7.0 6.5 6.0 55 5.0 45 4.0 35 3.0 25 20 15 1.0 05 0.0
f1 (ppm)

8.0

CDCl; 600 MHz

£9:83-

§0°127

€51
B2
e

we
550
1962
[,
09'L]

W e

LAY
o't
76'bt r
56'9¢4
'
o1t
£1
5818

59 66
mm.aa—W
LL'00T o
PITO0T
it
ELLTT
SELTI
88LTI
TELTT
LBLTT
E0'BTI
S0°8T1
LTBTT f

BTBTIIN
SERZI
LFBTI-]
mm.mﬁ..___

95 LET
aeer-]

EOBET

BO'RET
PRET]
SHBET
LogeT
8L'8€T]
ERBET
9T6Er-

6O'FIT
{43 D—n/:
12591

N

20 10

30

80 70 60 50

f1 (ppm)

160 150 140 130 120 110 100 90

170

CDCI3 151 MHz

S8



BnO _oBn NPhth  BzO OBn
O BnO 0 0 0
BnO 0] e O BnoO OBn
o)

OBz OBn BnO

10 Ph

-0

. =
8 7 ¢ S 4
f2 (ppm)

CDCl; 600 MHz

S9

f1 (ppm)



BnO _oBn NPhth OBz OBn
O BnO
BnO O BnO OBn

11

2.5 2.0 15 1.0 0.5 0.0

ey

o
23
-

30

3.5

RREIEERRE
R R e

4.0
f1 (ppm)

ri e
4.5

=
5.0

S T T L
;

SREBRE
= =

6.5 6.0 55

7.0

76214
866214
00'DET
£r¢ET
PTHET
oeger

75

1T~
LUS91~"

5877
55
9£'E &
BrE
BEE]
DHE
e
15 e
251
55t
08t
06E |
00w -
8141
0zw
vy
074 |
974
Bzy
62
DEw
1601 L o
ocy
Ly
O
2
42 s |
o'y
bbb
5] — . B 55—
£5% 1 L
55% L=
95k mmmw|
29 . 0 :./
E9h] ; 5
'y F : acEs
59 i P b EL
BYH £ o e
69t i e
18 .
8y : M,M
[T -2 e
LUES G6'0¢
Y e
98 9g'c1 (e
68 | 1
16 518
% .
B5b !
s ; 9% 86,
Qﬁ.m/ - - 97001~
SR i ¥TT0T-"
i . ra
%Y . biglty
0897 252714
£8°91 L5221
.m,u | 1 2y
116 001 T
124 260 BLETT
i T
e BBLTTA
dd -2 96171
) 20821
: £1821
L B1'BZI
s7¢ ey
LA - & 97’871+
o 169214
ook = 1 ovezi |
5l * /o7 spezt
s | 25921
3 . d 95821
vEL &1 65821
= J s 595211

3
CDCl; 600 MHz

10

20

30

40

50

60

70

80
f1 (ppm)

140 130 120 110 100 90
S10

150

160

CDCl; 151 MHz



CDCl; 600 MHz

° n u
.I‘r ‘m -.
a [
L
o an * .
. s
4 1
£2 (ppm)

S11

f1 (ppm)



OBn

OBn
(0]
BnO

(0]
BnO

OBz
(0]

NPhtn

2LRg o
nw
O \iphth

On
olo® ([l 5
nBOomOz oo
om
oQ mB )
@ o &
le) =
c o o
@ IS
o

12

= 81

= 60'T
P 981
=TT

63T |

= 6ET

‘ﬁ!mm.uq

[~ 989
Lr6a'el
u__. ra'e
857
¥ o
Pl

LET|

= ST

= 007

ELL9)

B gez
= 6T
= I
v 81

0.5

1.0

1.5

20

3.0

CDCl; 600 MHz

S12



OBn
(0]
OBn

(0]
BnO

OBz
(0]

BnO

oo
O \yprth

12

95657
0649
189
61'89
S0'1L
Wi
A

LEL

|

il

20 10

30

160 150 140 130 120 110 100 80 70 &0 50
f1 (ppm)

170

CDCI3 151 MHz

S13



Bno OBn,

NP
Bo 0 883?%@5 OBz

O
Bno/&—g’Bno NPhtn
oBn

@)

OBn
(0]
OBn

BnO

3

5

BnO
12
]
o %
Fard
8 7
CDCl3 600 MHz

S14

f1 (ppm)



C
om
O
C
002
m
Q
OB
I
OW
o
o\ £
0O Z
o
T
> o]
o
Qo5
°lo®(” g
@ ol o 00
m
oo ..m
o
(@) [
[y A“v a0}
o [y
a

w1
814
5TE
BZE
B7E]
9£'E 1

SPE

5vc ]
ke
BFE]
ZSE

55
£5E

BS'EY

-
@ m
e
G

88t

2T

= 1)

0.0

0.5

1.0

15

2.0

2.5

3.0

3.5

4.0

4.5

5.0

5.5

6.0

6.5

7.0

25

f1 (ppm)

CDCl; 600 MHz

S15



C
[a1]
o)
C
0012
[an]
Q
OB
I
oYo
o)
WM
0O T AT
o)
T
Z10
o)
e
Lo ®I &
nBOan o0
o e
0% Lo
T o)
le) c
S s
Bn
[24]

13

235
JERR
e

wn
o
=
i

e

8554
9
£0'2L
29'641
£ 0a-IF
w18k
e
68

b0
££°7014
94701
TE'E01
£E'E01
VLT
ovLZ1
25221
957714
29214
8921
1221
BT
78221
871
0621
9621
10'821
£0'621
91'821
22921+
L7821
LE'BTT
TP2I

—r

| Mjm P

EP B
8r'gel
1582
£5'921
¥S'8EZL
09'821 ﬁ
€561
78 LET
BELEL
L6LET
10861
TI'BET
61961
26'8e1]
er'ger]
8¢'8ET
628ET
96'3€1 |
N-.mmﬁ__
02'6ET
9z a:%
m—.—n—

160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10
f1 (ppm)

170

CDCI3 151 MHz

S16



O B Ac OH OBn
Bno 59 0 0—\-0
no Bno o HO BnO
oo\
BnOEg’BnO NHAC
oBn
BN
13
J
-
, 6 5 '
CDCI5 600 MHz

S17

f1 (ppm)



HO OH

66T

BF'E

o 547
- BLT

25 2.0 1.5 1.0 0.5

3.0

f1 (ppm)

518

4.0

HL
691 -
69c £
1
e ~
e b a0l
24 ¥ @7
ELE L-56'TT]
WE JE
M.m |l A
[
o = 00T
%'E |
o
E_M o 9T
B T
6LE 56T
08E E6°0)
08¢ 1 &Y

6.5 6.0 55 5.0 4.5

70

D,0 600 MHz



0 HAc OH OH
HO Ho— © 0 Ho
e} HO HO OH
M o
H
no ©
1
2 R82%%an zEguE-RMARINS
oo SESESSEE PREERPEREEEEEAR
v Nl SRR

IMJ I

2.7
2.51

<

T T LI — T T I L E— T T T T T T
220 210 200 190 180 170 160 150 140 130 120 100 S0 80 70 60 50

110
f1 (ppm)

D,O 151 MHz

S19



HAC

HO HO\?%\ /@\Jﬂ\
HO HO OH

H
HO?Eg; N\—\AC
L& —on
1
i ; |
% y/
— i3

-]

4.0

f1 (ppm)

D>0O 600 MHz

520



OBn
(0]

NHAc OH

BnO

BnO _oBn
o]

OBn

0]
OH

BnO

BnO

OBn

BnO

HO

OH

14

'
i
BF'E

[53

DS'E
Z5E
Z5'E

£5°6
5t
BS'E
£9't4
Z8E
ER'E
bB'E]
B8
BE'EY
Z6'E
v5'E
56'C
By
8%
EF'F
Lias
St
sy
8%
6
25
25°
¥5'
#5'0
95'%
250
B85
65
09'%
£9'
59'%
s
89'%1
B9ty
04

—

B
X

¥B'P
58'%
58'F
LR o
£8'p

B8P
BE'Y

68

06'p

6%

26

bo't

079
1T
124
2T
[e4 s
ETE
£77
Loy
ST
5%
92
424
LTt
fras
BT
BZL
B2
DL
DEZ
[tk
2EL

EEY
vEL
bEL
vEL
SEE
144
oLy

1
il

e,
2

BT
6T
9L
BE'T

BEL

o e el
2

sz 1¥]
1

0.0

0.5

1.0

15

2.0

25

3.0

4.5

5.0

5.5

6.0

6.5

70

75

CDCl; 600 MHz

&'e—

ok

b5T00
£azor
mm_NEW
il
osez
s621
9BYZT
109z
o8z
1e821
SE'B7L
£r'azT
15821
pS8Z1
soger

9S¢LET
OBLET
£BLET
IT'8eT
PT'BET
Ob'8ET
LLBET
BLBET
ED'BET

6T —

L lanJMM

40 30 20 10

50

160 150 140 130 120 110 100 90 80 70
f1 (ppm)

170

CDCl; 151 MHz

S21



BnO _oBn NHAC OH

OBn
O BnO 0 0
BnO 0 o) O BnO OBn
14
J

2

5

-6

CDCl; 600 MHz

S22

f1 (ppm)



