Synthesis

Reviews and Full Papers in Chemical Synthesis

Supporting Information
for DOI: 10.1055/s-0036-1591518
© Georg Thieme Verlag KG Stuttgart - New York 2017

@ Thieme



Supporting Information

Synthesis of 1,5-anhydro-D-glycero-D-gluco-heptitol derivatives as potential
inhibitors of bacterial heptose biosynthetic pathways

M. Blaukopf, D. Atamanyuk, N. M. Xavier, V. Gerusz, P. Kosma

Table of contents Page
'H and *C NMR spectrum of compound 15 3
'H and *C NMR spectrum of compound 17 4
'H and *C NMR spectrum of compound 18 5
'H and *C NMR spectrum of compound 19 6
'H and *C NMR spectrum of compound 20 7
'H and *C NMR spectrum of compound 21 8
'H and *C NMR spectrum of compound 22 9
'H and *C NMR spectrum of compound 23 10
'H and *C NMR spectrum of compound 24 11
'H and *C NMR spectrum of compound 25 12
'H and *C NMR spectrum of compound 26 13
'H and *C NMR spectrum of compound 27 14
'H and *C NMR spectrum of compound 28 15
'H and *C NMR spectrum of compound 29 16
'H and *C NMR spectrum of compound 30 17
P NMR and HSQC spectrum of compound 30 18
'H and *C NMR spectrum of compound 31 19
'H and *C NMR spectrum of compound 32 20
'H and *C NMR spectrum of compound 33 21
'H and *C NMR spectrum of compound 34 22



'H and *C NMR spectrum of compound 36

P NMR and HSQC spectrum of compound 36

'H and *C NMR spectrum of compound 39

'H and *C NMR spectrum of compound 40

'H and *C NMR spectrum of compound 42

'H and *C NMR spectrum of compound 44

NOESY of 44 and ‘H NMR spectrum of compound 47
3C NMR of 47 and 'H NMR spectrum of compound 48
B3C NMR spectrum and NOESY of compound 48

'H and "*C NMR spectrum of compound 41a

'H and **C NMR spectrum of compound 49

23

25

26

27

28

29

30

31

32

33

34



I

OAC

AC

AcO
AcO,,
AcO
BNO
15

ppm

11 10

12

90°69T ~_
80°0LT—

ppm

40

\ \ \ \ \
180 160 140 120 100 80

\
200




AcO

ACOI/.

ACO

OAC

AcO

AC

17

ppm

9.8

28891
61697
EV'69T

98691
66'69T
¢50LT

0 ppm

180 160 140 120 100 80 60 40 20

200



HO

HO,,,

HO

OH

18

ppm

<
)| 0
—

[@X[ce)eo]
—|—|O

©
Fn
o

G729
81729
0229
LT'TL
8T'TL
0T'¢L
05¢L
16¢L
0L¢L
(AR
08'vL
9L9L
¢0'LL
28'C6
€6'96

ESSSS
m‘—J N A

ppm

20

40

60

80

\ \ \ \
180 160 140 120 100

\
200




00°0-
.00
SS'T
S6'T
66'T
00'¢
€0'¢
€0'¢
v0'¢
S0'¢
90'¢
10¢
60'¢
60'¢
60'¢
0T'¢
[4A4
A4
ey
[45a74
o'y
99'Y
06’7
6’y
6’y
v6'v
S0'S
S0'S
10°S
LTS
8T'S
9C’L
e’ L
e L
€e’L
€E’L
6L
05,
15°L
15°L

SPh

T TN e———

>

AcO
ACO/I .
AcCO
AcO

AC

19

B e S LTS

Jdum L tl “1 | L]JLUL

ppm

GG°0¢
65°0¢
69°0¢
¢L'0¢
L.°0¢C
S8°0¢
8E'T9
6€'89
7889
9€'69
95°69
8.'69
T16'69

V= ==

VT

W'TL
TTvL
6.°9L
00°2L
€T'LL
1C'LL
§5'G8
G968
99'8¢T
26'8¢T
434"
TO'TET
8L'EET

2’691
0’691
LL'69T —F
60°0LT
Ly'0LT

~

\
120

140

160

ppm

80 60 40 20

100

180

200



AcO

AcO

AC

20

0 ppm

S9'0¢
E.ONW
06'0C
T7'19

1299
¥.'89
mo.mo/
G6°69 —
89°€L—
0892
T0°LL
ccLL
96°LL

15691
9,691
26691
IZAVAY
SG'0LT

N

ppm

20

40

\ \ \ \ \ \
180 160 140 120 100 80

\
200




HO
HO,,,
HO
21

T L Y M L B B
85 80 75 70 65 6.0 55 50 45 40 35 30 25 20 15 10 05

ppm

EAMNI=)
S
Ol

N~
oﬁ
o

|

NI
U?O.ﬁﬁ’.
Ol ||

180 160 140 120 100 80 60 40 20 ppm

200



AcO

AcoO,,
ACO o
ACO .

22

e |

T T T T T T T T T T T T T T T T T T T
90 85 80 75 70 65 6.0 55 50 45 40 35 30 25 20 15 1.0 0.5 ppm

e e :

N © oM o]

0o < N NONOANN O © oo
oo oo 7o) SO ONLN~ o R o
~© © o < ~NN~NO NN~ O o [eNeoNal
— - — NN~ ©©O oo NN N

—98.54

’
X

\ ‘ \ ‘ \ ‘ \ ‘ \ ‘ ‘ ‘ ‘ ‘ ‘
200 180 160 140 120 100 80 60 40 20 0 ppm



4.5

HO
HO,,
HO
HO
23

5.0

35 30 25 20 15 10 05 ppm
™
-
-

o
Qi
o

4

N[O
s
olo

vj
«
(=)

80 75 70 65 6.0 55

8.5

9€'e0T —

ELVYT —

A

i WMHW A

Sy

0 ppm

180 160 140 120 100 80 60 40 20

200

10



(ORI | S

A

4.0 35 3.0 2.5 2.0 15 ppm

4.5

5.0

55

00T

0T'¢T

€0'T

~ 00T
00'T

860

00'T

€0T

TL°02
mwomv
26'0¢

T,0e—

2,19
Nm.m@/
3.8/
ON.E/
Ve
8L'9L
00°2L
2L
T1'8L

18691
¢0'0LT
0€0LT
2¢9'0LT

180

ppm

140 120 100 80 60 40 20

160

200

11



€
P e
99'€e —
=
—— ~960
-~ =860 2929~
8599~
0.2.
o [T mw.ﬁW
) £0T Teess
v60 79'18
=Z20T
L < 2\EOT
00'T
680
L 2]
= O
o}
Er~
le) ~ n
T o
m @)
oI L
I [ee]
= o
&=

12

0 ppm

20

40

60

80

180 160 140 120 100

200




TIPSO

3.5

ooN[O|N|M| S |©
5|5|0|5|o|0(5|2|S
A [N |

50 45 40

ppm

g

15

2.0

3.0 25

75 70 65 6.0 55

8.0

€6'LT

N~
=
™

o
o
™

140

180

ppm

100 80 60 40 20

120

160

200

13



Bn

TIPSO
Bno,,
BnO
BnO
27

MMQ‘J_

ppm

—

€L'TC

(

\ \ \ \ \
180 160 140 120 100 80 60 40 20 ppm

\
200

220

14



ppm

1
1

1119

92'89

16'TL

- €22l
__60°T S/vl
98'v.L

09°GL

G9'GL

YA =72

~00°T €211
s 1572,
259'8L
29'8L
00'6L
1808
/LT € €.°98
/10°¢ 02T
=86°0 6L°L2T
98°.2T

16°.2T

26°L2T

S0'8¢T

,0'8¢T

2'8¢T

6€'8¢CT

19°8¢T

S0'62T

8L°LET

The—— TT'8ET

€Eve

e ST'8€ET

€9'8ET

2

3

3

HO
Bno,,
o)
Bn
28

BnO
BnO.

6

7

e R

15

ppm

40 20

60

100 80

120

1

180 160 140

200




40

ppm

20

60

80

16

100

120

=
s 6v°29
o 2189
Fo ST°69
. 61°69
-3 02'69
¥2°69
o 98'zL
veel
o €8'vL
N §5°SL
- 18'92
F o €0°LL

qm.t%

- e /00T mwmm\
e Zr  ®w

10T
o vt £0°08
<~ =660 H.@ 98
o 2072 ow.mw._”
-2 vow.m 29'121
=521 9121
o \90T 87121
\OT'S v8'L2T
[ o 88'/2T
0 1€'82T
o 8e'8ZT
- e 0v'8ZT
L'8eT
Lo 05821
5821
o v0'8ET
N 0T'8ET
o 2608 9T'8eT
F 19°8ET
Lo
o]

200 180 160 140

220



i G8'8—
= 617
- 88'€7—
J | o599
0g'Lv
b E.m@/
£8'79
I o fe5e ow.v@/
/01T v.°69
Lo Z¥8T 16'69
17 850
P o =l0T LSTL
861 19°TL
F o 00T 9z'8L
Z5'18

o)
HOJ|_
HO~
HO,,
o)
HO
T T T T T T

95 90 85 80 75 70 65 6.0 55 50 45 40 35 30 25 20 15 10 05 ppm

17

0 ppm

20

40

60

180 160 140 120 100 80

200




—3.9577

O
H O\ H_O
Ho~
HO,,
HO R
HO
H
30
T T T T T T T T T T T T T
40 20 0 20 _40 [ppm
| || “
IH'rl 1 “ ' | |
R _._.._ff“h\'h_._, M |L‘J'\_ﬁ__, _ Jlulil'm'\";_._}\ _) "'ﬂ"ru»f'uh'u' l'ult\\_____ — ‘ﬁ‘l II‘ I"J’I\. S ._Jn ||I'u||lb""'1| llJ UI';.,___,M,_—

MB1 MU 097
HSQC_ah D20 {C:\Bruker\TOPSPIN} ahof 12

=)
o)

© ©® :
ﬁ}] (o) .
i N

42 40 3.8 36 34 3.2 F2 [ppm]

F1 [ppm]



OTIPS

15 10 0.5 ppm

2.0

3.0 25

35

6.0

0 ppm

180 160 140 120 100 80 60 40 20

200

19



M

Q

32

OTIPS

ﬁ

W

200 180 160 140 120 100 80 60 40 20 ppm

220

20



S

JM.

7.5

0.5 ppm

25 20 15 10

3.0

35

55

6.5 6.0

7.0

8.0

=TT€
T6°¢

:

?

§6°0

8L TT—
16 LT —
1292~
8,97

817'99
¥9'0L

08'TL
15°¢L
6.9L
OONNW.
T¢LL

Lv'08
0T'¢8
95°¢8

TT'S0T—
LLUTTT—
62'GCT
€8°LcT
L0'8¢T
¢e8et

§S'8¢T
¢0'6¢T
€C'LET

180

0 ppm

140 120 100 80 60 40 20

160

200

21



Q

o)

BnO—R~
Y%

BnO

ppm

=S0°€
\§6°¢

8.'G¢

140

ppm

100 80 60 40 20

120

180 160

200

22



¥88'T
0Tce
veee
9¢e’e
6€C’E
civ'e
LCV'E
Evv'e
0S¢
L0S°€
[A%R
615°€
€¢s’e
6¢S°€
GEG'E
8GG°€
655
¢LS'E
V.S'E
9.G9°€
685°¢
G959
618°¢
9¢8’€
8E8'E
9€6'¢
676
80TV
14104
V.SV
18S'V
6.T°S
S8T'S

M/M

.

M/

OH

(0]
HO\H o
HO,
HO
HO

HO”

36

85 80 75 70 65 60 55 50 45 40 35 30 25 20 15 10 05

ppm

ol
N~ |©

DO~
S A
clol-lolo

—
q
o

e N

™~
|9
o

S(N-[O[o[o[N

Filn —[|S|®|m

olololHlolo

€6'79
96’79
¢c’e9
G299
86°0L
0T'TL
¢L'TL
9L'TL
c0'cL
ST'¢L
g€eel
vLEL
88'v.
19'9L
16'9L
€8°¢6
96°96

ppm

\ \ \ \ \ \
180 160 140 120 100 80 60 40 20

\
200

23



4.30

©

5.0

4.5

4.0

35

F2 [ppm]

100

24



89
2L
vLE
SLE
e
8LE
68
05E—
96'¢
e~
ssy
0 r

69V

[ 4
SL'Y
8LY
ST'S

122
622 /
€L
Y
9L
182
8e'L

(

HO
BnO

NCbz

BnO

Bn

39

)

v8'Y
60°€

cTT

00

8¢'T9
VA ]
1CTL
6T°E€EL
ov'eEL
Tv'SL

€9°L¢T
| YAVEA)
€L'/et
9/'/c¢t
18°L¢T
68°LCT
¥0'8¢T
€e'8¢T
9€'8¢T
or'8ct
81'8¢T
L2'9ET
T6°LET
TO'8ET
GC9ST

0 ppm

200 180 160 140 120 100 80 60 40 20

220

25



000
9C'T
12T
€S'T
¥0'¢
EV'e
S’
Sv'e
6S°¢
6S°€
€L'E
vL'€e
oSy
sy
VASh4
851
09'v
[Ah4
S9'v
VAR 4
4%
€T'S
€T'S
4%
ST'S
LTS
ve'L
STAVA
STAVA
9¢’L
YXAVA
YXAVA
YXAVA
8¢,
8¢'L
6¢'L
0€g’L
0gL
€L

NCbz

BnO
BnO

Bn

40

ppm

- ™

<

- o

7

850

00T
€0'¢
86°0
(4]
T6°¢C
L6C
00T
68°€

860

X

ﬁ

|

e

H

¢0'0-—

L2'LS

120

180

ppm

80 60 40 20

100

140

160

200

26



NCbz
Bn

TBDPSO
HO,,,,
BnO
BnO
42

JUMJMJ

8

ppm

-2

9

16 15 14 13 12 11 10

_ €06
—€z0_
€T
__ 0
v9C
16°€
ST'6
00

6.'9¢
68'€

75 °C, in toluene-d8

zeT
85°6T
96'6T
6002
1202
ve0T
1¥°02
0902
zL0z
eelz—
29'TY
LS
1029
£7'L9
€2TL
6T2L
vz'zL
aT'eL
vzl
06'9L
€108

f— " \Ne=—""

@
°’.
<
I
-

¥1'5et
0g'set
[44:14"
ov'let
8¥'/cT
¢8LeT
06°LcT
86'LcT
08¢t
oT'8ct
v1'8ct
9z'8ct
6€'8¢T
ev'8ct
¥5'8¢T
15'8¢T
TL'8¢T
18'8¢T
€0'6¢T
8T'6¢T
00T
TTVET
¥0'9ET
GE'LET
SS'LET
69°LET
S6'8€T
LT'6ET
€E6ET
8G'9ST

A

T T T T T T T T T T T
220 210 200 190 180 170 160 150 140 130 120 110 100

ppm

80 70 60 50 40 30 20 10

90

27



TBDPSO

HO

NCbz

BnO

BnO

Bn

44

R

ppm

N~

6G9'T

[

209

TS'0T

f

66°6¢

W

75 °C, in toluene-d8

200 180 160 140 120 100 80 60 40 20 0 ppm

220

28



£ JM- I

17

ppm

12 11 10

13

80¢
L0’€C
L6€

L1261
§6'9¢
L6°¢v
9€'8S
85'29
80°€L
€T'v.L
6G'GL
6T°9L
G992
v.'9L

"

e

8G/L

©
@
©
@

o=\

ve'LCT
6.°.¢T
16°.CT
€0'8¢T
v1'8¢1
61'8¢T
€9°8¢T
0,'8¢T
LO'0ET
TT0ET
EV'CeT
00°€eT
98'GET
96'GET
06°'LET

1)
<
©
]
—

€G'99T

120

180

ppm

80 60 40 20

100

140

160

200

29



l’ h WL_M.UL__IUL..JUWLJL_W_

IR LJ.L_MML o JULHJLM I8

i
N1 T T

wam_

major 12-13 benzenr

©)
e~

T
F2 [ppm]

19.87

F1 [ppm]



86°¢t

1589
S6°.9
LTEL
66°€L
9T'v.
LTSL-\
€8'GL—F
9€'9.
V.92
9T'LL
85 L.
98'98
09221
86°LCT
70'8¢T
v1°'8¢1
29'8¢1
99'8¢T
8¢'8¢ET

SN

ppm

200 180 160 140 120 100 80 60 40 20

220

—

WLJ_UHL

o

Ho\f
N

TBDPSO

BnO

BnO

Bn

48

ppm

12 11 10

13

-7

¢6'8

|

—16°0
86°0
v6'¢

L

66°0
860
TTv

f

660
00T

|

9.6V

|

31



32

[wdd] 14 52 0'e gt 0¥ SF 0's
T e T T Y O Y T [ Y S
= @ == i
3 <t
w - H
- O
O
—_— - = = =
€5'6T— FQ
86'9C —
100€— i
Lo |
8 e — < J
98'/5 ‘ = = -
§0°S9
=)
mw.mm/ ©
mo.mw/ L
mm.me ==
Ll -8 #
R.R\ |
om.om\ i —_
10'98 = |
9/°/21 — .
8¢'8¢T b
§E'8¢T o
95'8¢1 Y
¥9°8¢1 |
§9'82T —_ ===,
0C'0eT L2 = =0
LZ0ET o - —_—
¢0'9€T S
ST'9ET Z =
18'GST o -
T e}
o < o = =
L K )
3 & alt
a A
[a] o Y
0 - 9o S| -
= « —=|3 =




HO

HOII:,

NCbz

BnO

BnO

Bn

41a

uu il J}LTJ,_J__

e}

i
o

0 ppm

180 160 140 120 100 80 60 40 20

200

33



29'¢
€9'¢
€9°¢
JAR
JACR
86'¢
66'¢
0Lv
oL'v
Ly

B e

HO

HO,,,,

NH.HCI

HO

HO

49

T T T T T T T T T T T T T T T T T T T
95 90 85 80 75 7.0 65 6.0 55 50 45 40 35 30 25 20 15 1.0 05 ppm

L
mj
o

I

oéro
™|
N

ro
«
—

%
110
o

[Te]
N
i

ppm

\ \ \ \ \
180 160 140 120 100 80 60 40 20

\
200

34



	Supporting Information_Kosma_corr.pdf
	Synthesis of 1,5-anhydro-D-glycero-D-gluco-heptitol derivatives as potential inhibitors of bacterial heptose biosynthetic pathways


