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A) Experimental Spectra
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Figure S1. 'H NMR of 4a (600 MHz. CDCls)
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Figure S2. 'H NMR of 4b (500 MHz. CDCls)
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Figure S3. *H NMR of 4¢ (400 MHz. CDCls)
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Figure S4. 'H NMR 4d (600 MHz. CDCls)
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Figure S5. 'H NMR of 4e (400 MHz. CDCls)
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Figure S6. 'H NMR of 4f (400 MHz. CDCls)

S7




OEE' | —
8808 —

BSEE —

0kkp
0Z1P -
DELY—Y,
120y
omq.qM
Sty
95Fy =7

Ew.w\
mmm.q %ﬁ
m_..a.q
zzay L.\_

gavr's
s M(
GO'G s
015G —F
#25'G
BES'S

0sE'L—
s
956°L MV
G865 L—
B8LL
908°L
gigL~

OBzBrp

O
I

S—_
W\

o
OAc O

BrpBzO
P AcO

9a

W

I
o

o
o

1

w
=]

|

w0
o
o

J

7

o
S
i

o
=
i

20

4.0

5.0

70

0Lryr—
Ery—
Err—

ey yr——
0E¥ r——

Serr—
WG r—

rivE—

BBG fr~— _
@wer——

Z=Er—

-

L.

T

T

Figure S7. 'H NMR of 9a (500 MHz. CDCls)
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Figure S8. 'H NMR of 9b (500 MHz. CDCls)
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Figure S9. *H NMR of 9¢ (400 MHz. CDCls)
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Figure $10. 'H NMR of 9d (400 MHz. CDCl3)
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Figure S11. 'H NMR of 9e (400 MHz. CDCls)
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Figure S12. 'H NMR of 9f (500 MHz. CDCls)
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Figure S13. *H NMR of 4d (600 MHz. CsDs)
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Figure S14. *H NMR of 4d (600 MHz. CDsCN)
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Figure S15. *H NMR of 4d (600 MHz. CDsOD)
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Figure S16. 3C NMR of 4a (top) and 4b (bottom) (100 MHz. CDCls)

S17



4 owon L Oed B
o] Pi SO s shpe e &5 3 3 253 28
] i Al Q i - ~ofon o~ = o~ DD NN
o faO6N 220 s © mofor w¢ « @ vinT NN
- coon W = 0 . g - - cos wm
e OAc B ~RERR B8 B @ Se& =2
e e . Lo A
& 4c
o
o |
°©
-
o
S
@
o
o
©
o
S
-
°
e
~
|
1 |
(
e W
T T T T T : T T : ' T ' T ! T
150 100 50 [ppm]
w o © aowom o
S 434 N g Re R © NOWWe @
- N > NOrek NN © @ 200 ©
Ry OAc! o 8 H8R&- 97 © - Bo0IS
b 5 So B NNOOH NSO = - coocw o
RReo AcO o ¢ ® K~ANRN 00 © o NN -
r=yrye AcO oAc O - ; i iy
1 4d
-
©
4
o
~
o _|
-

150 100 50 {ppm]

Figure $17. 3C NMR of 4c¢ (top) and 4d (bottom) (100 MHz. CDCls)

S18



-
—
Wy
D l=loha focd ol -
3 eSS n Se2sg IR 58 P A e
O OAc 1 MNOOoS  Te b VDb Pt S b
I i o 0 8 moSeN bo K aCarpining
==T-T-) I T Siaia s i
AcQ D P g e @ BNYTNCOOO
u ttfg AcD 5\\ o P=f=f=f=r~ ©0®© olrlb NNNNN(::IN
¢ OAc O e N
a_| 4e
-
o
@
o
o
e_ i
|
) L W '
T T T T T T T T T T T T T
150 100 50 [ppm]
— Mr=0E
@ = OIn @ A e oW e
L oS- - RGO P
=@ OAG o o =RHoOWN= OO0 0o Olfr=tDv=e0
eoen o 0 . FRRONIN, W v S et
. r=F=towe AcO s ] MODOm Mo el MenooSo
2 e B0 i ®  KRRNA @@ Do SIS
- OAc O I e e

60

40

20

Figure S18. 3C NMR of 4e (top) and 4f (bottom) (100 MHz. CDCls)

T
150

T
100

S19



8riroz >
£565°02

0.69'62

£809'9¢

£205°29 —

0602'99 ~
9v2289 ~
29Y9°ZL ~
615292

—N00 Lt
S6ST°LL-

SLig'es -

9017284/

LSZTEP9)
LS61°S91
99257691
0188'691

AcO

oBzBrp
Q,
BrszO/ég-k/
OAc

9a

St

0L

[ppm]

100

150

mOnS\c
Q <
m/\nm\o
Q
o

R2

o

e

@

el S’

[ppm]

50

100

200
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Figure S23. *H NMR (top) and 1D-NOESY (bottom) of 4b (600 MHz. CDsCN)
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Lelia SO2iPr-CD3CN (600 MHz)
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B) Spectral simulation

Table S1. Analysis of ABX Spin System in CDCls to Determine the Order Coupling.

Cmpd Spectrometer

4a
4b
4c
4ad
4e
af
9a
9b
9c
9d
9e
of

(MHz)

500
500
500
600
500
500
500
500
500
500
500
500

8 H6R
(ppm)

4.30
4.27
4.26
4.20
4.17
4.14
4.44
4.43
4.44
4.36
4.42
4.40

& H6S
(ppm)

4.21
4.21
4.21
4.23
4.23
4.24
4.61
4.58
4.60
4.50
4.56
4.57

8§ H5
(ppm)

3.85
3.82
3.82
3.8
3.79
3.81
4.12
4.10
4.11
4.02
4.09
4.12

Js,6r

(Hz)

4.7
4.5
4.7
4.8
55
6.6
5.0
55
5.0
5.8
5.8
6.5

Js,6s
(Hz)

15
2.0
2.1
2.4
2.3
1.9
2.0
3.0
2.2
2.4
2.1
2.5

Jer6s
(Hz)

12.6
12.5
12.5
12.6
12.4
12.4
12.0
12.5
12.2
12.3
12.4
12.5

Abs 6r
(Hz)

225
225
220
240
190
165
160
165
165
170
165
140

Abs 65
(Hz)

180
195
195
258
220
215
245
240
245
240
235
225

Aberyes
(Hz)

45
30
25
18
30
50
85
75
80
70
70
85

A8s,6r/Js 6r

48
50
47
50
35
25
32
30
33
29
28
22

A8s,65/Js,65

120
98
93

108
96

113

123
80

111

100

112
90

Formulas used: 1. A8 (ppm) x spectrometer frequency= AS (Hz); 2. A8/) = AS (Hz) /) (Hz); the system is considered second order if A§/J < 10
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D86r 65/ Jer,6s

3.6
2.4
2.0
14
2.4
4.0
7.1
6.0
6.6
5.7
5.6
6.8



'H NMR spectra simulation:

Spectra simulations were carried out using Bruker's simulation and iteration tool (Daisy), available
in TopSpin 4.0.7. The three spin systems of interest (H5, H6R, and H6S) were entered in the
"Frequencies" and "Scalars" tabs. Subsequently, both the simulation and iteration of the 8H5,
S8H6R, 8H6S, 3Jus.6r and 3Jus nes values were performed using the standard iteration algorithm, with
a linewidth of 0.3 Hz, medium signal broadening, and a medium number of cycles. The resulting
simulated spectra were peak-picked and plotted. The simulated data presented in Tables S2 and
S3 correspond to the chemical shifts and coupling constants obtained from these spectra.

Table S2. 3H5, SH6R, SH6S, 3Jus.er and 3Jus.nes data from experimental and simulated spectra of

acetates 4a—4g and dibenzoates 9a—9g in CDCls.

Experimental data

Simulated data

cmpd. SH6R G6H6S &S8H5 Jser Jses Jeres S8H6R G6H6S &8H5  Jser  Jses  Jores
(ppm) (ppm) (ppm) (Hz) (Hz) (Hz) (ppm) (ppm) (ppm) (Hz)  (Hz)  (Hz2)

4a 432 420 385 48 22 127 432 420 3.85 5.1 23 128
ab 426 421 3.83 47 21 127 427 421 382 46 22 127
4c 426 420 3.82 48 23 126 426 420 381 49 23 125
ad 420 423 380 48 24 126 419 423 379 5.1 22 126
4e 416 422 378 56 23 125 411 418 3.72 5.2 23 119
af 413 424 380 65 24 125 413 423 380 6.3 1.9 122
9a 444 461 413 49 3.0 127 444 461 411 5.3 28 127
9% 443 460 411 53 3.0 125 443 459  4.09 5.5 26 125
9c 444 460 411 54 30 125 444 460 411 5.1 26 122
9d 443 456 409 58 27 123 444 457  4.09 5.7 24 122
9e 442 455 408 59 24 125 441 456 408 6.0 24 127
of 439 458 412 68 26 122 439 457 411 6.3 23 122
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Table S3. 3H5, dH6R, SH6S, 3Jus.er and 3Jus.Hes data from experimental and simulated spectra of
acetates 4a-4g in CDsCN.

Experimental data Simulated data
Cmpd. 6H6R & H6S 6 H5 Jser  Jses  Jerss Aber.6s 6 H6R 6H6S 6HS5 Js.6r Js.es Jerss
(ppm) (ppm) (ppm) (Hz) (Hz) (Hz)  [Jeres (ppm)  (ppm) (ppm)  (Hz) (Hz) (Hz)
4a 4.25 4.18 4.00 5.1 2.4 12.6 2.8 4.25 4.18 4.00 5.5 2.2 12.5
4b 4.24 4.17 4.00 54 2.4 12.6 2.8 4.24 4.16 3.99 5.3 1.7 12.5
4c 4.34 4.44 4.22 54 2.4 125 4.4 4.34 4.44 4.21 5.1 2.7 12.5
4d 4.23 4.15 4.02 6.0 2.4 12.6 3.2 4.23 4.15 4.02 5.9 2.1 12.6
4e 4.19 4.16 3.99 53 3.0 12.6 1.2 4.19 4.16 3.99 5.9 2.5 12.6
af 4.13 4.17 4.03 6.1 2.9 12.6 1.6 4.13 4.17 4.03 6.3 2.0 12.6
Table S4. 3H5, dH6R, SH6S, 3Jus,er and 3Jus Hes data from experimental and simulated spectra of
sulfone 4d in CsDe and CD30D.
Experimental data Simulated data
Cmpd. 6H6R O6H6S O&6H5 Jser Jses  Jeres Aber.6s 6 H6R 6H6S &6 H5 Js.6r Jses Jer.es
(ppm) (ppm) (ppm) (Hz) (Hz) (Hz)  /Jeres (ppm) (ppm)  (ppm)  (H2) (Hz) (Hz)
CeDs
4ad 3.95 3.94 2.90 4.4 3.0 12.6 0.5 3.95 3.94 2.90 5.2 2.1 12.7
CDs0D
4ad 4.28 4.25 4.11 54 2.4 12.6 1.4 4.28 4.25 4.11 5.6 2.0 12.5
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Overlaid regions of experimental and simulated *H NMR spectra of 4a—4f and 9a—9f

4a (CDCl,)
OAc
A
AcO S-cH,
OAc O
4a
bdu Qb —J V
a4 4 a2 4 40 39 ! ppm]

Figure S26. Overlaid regions of experimental (blue) and simulated (red) *H NMR spectra showing H5, H6R, and H6S
for 2,3,4,6—tetra—O-acetyl-1-(methylsulfonyl)-B-D-glucopyranoside (4a) in CDCls.

4b (CDCL)

OAc
reo0 8
C!
AcO S~
OAc ©
4b

LJ |
T T T T r T T T T T T T T r T T T T T r T T v T T T r T T T T
43 42 4.1 4.0 3.9 38 ppm]

Figure S27. Overlaid regions of experimental (blue) and simulated (red) NMR spectra showing H5, H6R, and H6S for
2,3,4,6—tetra—O-acetyl-1-(ethylsulfonyl)-B-D-glucopyranoside (4b) in CDCla.
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4c (CDCL,)
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Figure S28. Overlaid regions of experimental (blue) and simulated (red) *H NMR spectra showing H5, H6R, and H6S
for 2,3,4,6—tetra—O-acetyl-1-(n-propylsulfonyl)-B-D-glucopyranoside (4c) in CDCls.

4d (CDCL,)

Ogc o
AcO g
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Figure S29. Overlaid regions of experimental (blue) and simulated (red) *H NMR spectra showing H5, H6R, and H6S
for 2,3,4,6—tetra—O-acetyl-1-(iso-propylsulfonyl)-B-D-glucopyranoside (4d) in CDCls.
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Figure $S30. Overlaid regions of experimental (blue) and simulated (red) *H NMR spectra showing H5, H6R, and H6S
for 2,3,4,6—tetra—O-acetyl-1-(cyclohexylsulfonyl)-B-D-glucopyranoside (4e) in CDCls

4f (CDCLy)

h;JuUJL J

T T T T
41 a0 38 3z ppm]

Figure S31. Overlaid regions of experimental (blue) and simulated (red) *H NMR spectra showing H5, H6R, and H6S
for 2,3,4,6—-tetra—O-acetyl-1-(tert-butylsulfonyl)-B-D-glucopyranoside (4f) in CDCl3
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Figure 32. Overlaid regions of experimental (blue) and simulated (red) *H NMR spectra showing H5, H6R, and H6S
for 2,3,4,6—tetra—O-acetyl-1-(methylsulfonyl)-B-D-glucopyranoside (4a) in CDsCN

|
4b (CD,CN) |
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Figure $33. Overlaid regions of experimental (blue) and simulated (red) *H NMR spectra showing H5, H6R, and H6S
for 2,3,4,6—tetra—O-acetyl-1-(ethylsulfonyl)-B-D-glucopyranoside (4b) in CD3CN
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Figure 34. Overlaid regions of experimental (blue) and simulated (red) *H NMR spectra showing H5, H6R, and H6S
for 2,3,4,6—tetra—O-acetyl-1-(n-propylsulfonyl)-B-D-glucopyranoside (4c) in CDsCN

4d (CD.CN) |

T
[ppm]

Figure 35. Overlaid regions of experimental (blue) and simulated (red) NMR spectra showing H5, H6R, and H6S for
2,3,4,6—tetra—O—-acetyl-1-(iso-propylsulfonyl)-B-D-glucopyranoside (4d) in CDsCN
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Figure S36. Overlaid regions of experimental (blue) and simulated (red) *H NMR spectra showing H5, H6R, and H6S
for 2,3,4,6—tetra—O-acetyl-1-(cyclohexylsulfonyl)-B-D-glucopyranoside (4e) in CDsCN
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Figure S37. Overlaid regions of experimental (blue) and simulated (red) *H NMR spectra showing H5, H6R, and H6S
for 2,3,4,6—tetra—O-acetyl-1-(tert-butylsulfonyl)-B-D-glucopyranoside (4f) in CDsCN
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Figure $S38. Overlaid regions of experimental (blue) and simulated (red) *H NMR spectra showing H5, H6R, and H6S
for 2,3—-di—O-acetyl-4,6-bis-O-(4-bromobenzoyl)-1-(methylsulfonyl)-B-D-glucopyranoside (9a) in CDCl3
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L

Figure S39. Overlaid regions of experimental (blue) and simulated (red) 'H NMR spectra showing H5, H6R, and H6S
for 2,3—-di—O-acetyl-4,6-bis-O-(4-bromobenzoyl)-1-(ethylsulfonyl)-B-D-glucopyranoside (9b) in CDClz
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Figure S40. Overlaid regions of experimental (blue) and simulated (red) *H NMR spectra showing H5, H6R, and H6S
for 2,3—di—O-acetyl-4,6-bis-O-(4-bromobenzoyl)-1-(n-propylsulfonyl)-B-D-glucopyranoside (9c) in CDCl3
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Figure S41. Overlaid regions of experimental (blue) and simulated (red) 'H NMR spectra showing H5, H6R, and H6S
for 2,3—di—O-acetyl-4,6-bis-O-(4-bromobenzoyl)-1-(iso-propylsulfonyl)-B-D-glucopyranoside (9d) in CDCl3
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Figure $42. Overlaid regions of experimental (blue) and simulated (red) *H NMR spectra showing H5, H6R, and H6S
for 2,3—di—O-acetyl-4,6-bis-O-(4-bromobenzoyl)-1-(cyclohexylsulfonyl)-B-D-glucopyranoside (9e) in CDCl3
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Figure S43. Overlaid regions of experimental (blue) and simulated (red) *H NMR spectra showing H5, H6R, and H6S
for 2,3—di—O-acetyl-4,6-bis-O-(4-bromobenzoyl)-1-(tert-butylsulfonyl)-B-D-glucopyranoside (9f) in CDClz
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Figure S44. Overlaid regions of experimental (blue) and simulated (red) NMR spectra showing H5, H6R, and H6S for
2,3,4,6—tetra—O—-acetyl-1-(iso-propylsulfonyl)-B-D-glucopyranoside (4d) in CsDe
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Figure S45. Overlaid regions of experimental (blue) and simulated (red) NMR spectra showing H5, H6R, and H6S for
2,3,4,6—tetra—O-acetyl-1-(iso-propylsulfonyl)-B-D-glucopyranoside (4d) in CDsOD.
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C) Hydroxymethyl rotamer populations from simulated coupling constants

Table S5. Hydroxymethyl rotamer populations of per-acetylated alkyl sulfones 4a—4f (CDCls and
CD3CN) and dibenzoates 9a—9f (CDCls) calculated from the simulated 3Jus 1er and 3Jus Hes coupling
constants (Tables S2 and S3).

CDCl3 CDsCN

Cmpd. Py Pyt Py Pgq Pgt Ptg
4a 59 41 0 55 45 0
ab 64 36 0 57 43 0
4c 61 39 0 56 39 5
ad 59 41 0 51 49 0
4e 58 42 0 50 48 2
af 48 52 0 48 52 0
9a 53 41 6
9b 53 44 3
9c 57 40 0
9d 53 a7 0
9e 50 50 0
of 47 53 0
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Plots of rotamer populations vs. Charton parameters
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Figure S46. Py, (red color),* and Pg: (blue color)? (calculated from simulated 3JusHer and 3Jus,1es coupling constants) versus

alkyl’s Charton values for alkyl sulfones 4a—4f in CDCls

1pyy=—18.7v +72.7 (R*=0.82)
2Py =18.7v +27.3 (R2 = 0.82)
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Figure S47. Py, (red color),? and Pg: (blue color)?* (calculated from simulated 3Jus ez and 3Jus, Hes coupling constants) versus

alkyl’s Charton values for alkyl sulfones 4a-4f in CD3CN

3Py =—12.4v +62.5 (R2 = 0.80)
4 Py = 13.3 v + 35.7 (R? = 0.56)
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Figure S48. P4 (red color),” and Pg: (blue color)® (calculated from simulated 3Jus,ner and 3Jus,nes coupling constants) versus

alkyl’s Charton values for alkyl sulfones 9a—9f in CDCls

5 Pgg=—9.9v+59.9 (R?=0.61)
6 Pyt = 17.1 v + 32.5 (R2 = 0.78)
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