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Synthesis and X-ray crystallographic data for carbamoyl analogue of 5b,
compound 5’b.

Following a two-steps procedure close to that described for compound 5b, starting from 12b, an
hydrolysed form of 5b, the a-carbamoyl compound 5°b was isolated which DRX data could so
confirmed the stereoselectivity of the cyanation step giving a-CN anomer.

(2S,3R,4S,5R)-3,4-Dihydroxy-5-(hydroxymethyl)-2-(5-iodo-2H-1,2,3-triazol-4-
yDtetrahydrofuran-2-carboxamide (5°b)

NaOH (2.7 mL of a 1 M aqueous solution, 4.40 mmol, 2 eq) was added to a stirring solution of 12b
(0.1 g, 1.36 mmol, 1 eq) in MeOH (5.5 mL, 0.25 M) at 0°C and the resulting mixture was stirred
1lh at RT. It was neutralized with a 1 M HCI aqueous solution and extracted with DCM. The
combined organic layers were dried over Na2SQg, filtered and concentrated under reduced pressure
to give the expected N-triazole deprotected intermediate as a mixture of tautomers : HRMS (ESI*):
calcd for [M+Na]" C29H27N4O4Nal = 368.9696; found 368.9695 . This latter was dissolved in dry
DCM (5.4 mL, 0.1 M) and the resulting solution cooled to 0°C. BCl3 (3.38 mL of a 1 M solution
in DCM, 3.38 mmol, 5 eq) was added and the reaction mixture was stirred for 2h at this
temperature. It was then quenched with cold MeOH and warmed to RT. The resulting mixture was
kept stirring for 30 additional min. VVolatiles were removed under reduced pressure and the obtained
residue was dissolved in MeOH. It was evaporated to dryness again, and the procedure was
repeated three times. Finally the obtained residue was purified by flash column chromatography
on silica gel [DCM/MeOH, 8:2] to afford 5b and 5°b (130 mg, 0.35 mmol, 26% yield). *H NMR
(300 MHz, DMSO-ds, 298 K): 6 (ppm) 14.9 (br, 1H, NH), 7.46 (d, Jgem = 1.9, 1H, CONHy), 7.25
(d, Jgem = 1.9, 1H, CONH?>), 5.41 (d, 3Jon->* = 5.4, 1H, OH>), 4.86 (d, *Jor-3- = 8.3, 1H, OH3), 4.81
(dd, %20 = 5.4, 333> = 4.1, 1H, Hy'), 4.02 (ddd, 3J43- = 8.5, 345 = 5.3, 3Js-5> = 3.2, 1H, Ha),
3.88 (m, 1H, Hs°), 3.47 (dd, Jgem = 11.6, 3J5.- = 3.2, 1H, Hs*), 3.25 (dd, Jgem= 11.6, 3J5-4= 5.3, 1H,
Hs.. C NMR (100 MHz, CD30D, 303 K): & (ppm) 174.3 (CO), 148.6 (C4) 87.9 (Cs), 86.8 (C1"),
85.4 (C4), 76.8 (C2), 73.2 (Cs’), 63.7 (Cs’). HRMS (ESI-): calcd for [M+Na]* CgH1oN4Osl =
368.9696; found 368.9695.

X-ray single-crystal diffraction data were collected on a Rigaku Oxford Diffraction SuperNova
diffractometer equipped with Atlas CCD detector and micro-focus Cu-K, radiation (A = 1.54184
A). The structures were solved by dual-space algorithm, expanded and refined on F? by full matrix
least-squares techniques using SHELX programs (G. M. Sheldrick, SHELXT 2018/2 and SHELXL
2018/3). All non-H atoms were refined anisotropically and multiscan empirical absorption was
corrected using CrysAlisPro program (CrysAlisPro, Agilent Technologies, V1.171.38.46, 2015 for
5’b. The H atoms were placed at calculated positions and refined using a riding model.

Crystallographic data for 5°b:
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Ci6H2612NgO12, M = 776.25, T=294K, colorless needle, 0.072 x 0.035 x 0.016 mm?3, monoclinic,
space group P21, a=7.1449(9) A, b =15.429(3) A, ¢ = 11.890(2) A, B = 99.95(1)°, V = 1291.0(4)
A3, 7 =2, pcalc = 1.997 g/em®, p = 19.813 mm™, F(000) = 760, Omin = 3.774°, 6max = 73.497°,
6796 reflections collected, 4304 unique (Rint = 0.0652), parameters / restraints = 349 / 1, R1 =
0.0641 and wR2 = 0.1486 using 2910 reflections with [>2c(I), R1 = 0.0904 and wR2 = 0.1763
using all data, absolute structure parameter = -0.02(2), GOF = 0.997, -1.336 < Ap < 0.925 e. A%,
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'H and *C NMR spectra of compound (6)
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'H and *C NMR spectra of compound (9a)
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'H and *C NMR spectra of compound (9)
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'H and *C NMR spectra of compound (11a)
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'H and *C NMR spectra of compound (11b)
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'H and *C NMR spectra of compound (11c)
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'H, F and *C NMR spectra of compound (11d)
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'H and *C NMR spectra of compound (11h)
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'H and *C NMR spectra of compound (14)
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'H and *C NMR spectra of compound (11i)
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'H and *C NMR spectra of compound (11’i)

o ) oo e i B =T ol ol R W ol B s e IR R R R W
~” [=] el ol I~ I T T T T T T T T O T T T T T T T T s o IO < R I I T T I T T S L L L I e ] —
r W Lo O R I R O R T i R . N R e T s T T T T e T e B e B B I B B —
Current Data Paramstsro
HAME P5I-471-F2-2D
BIPNO 10
PROCNO 1
P2 - Aoquisiticon Paramstera
Dat=_ 20191105
Time 21.38
INSTRUM apeot
PROEHD 5 mm PABEO BE-
PULFROG =30
EBnQ ™D 65536
SOLVENT Dol
us a
D3 0
s¥H 3223.685 Hz
PIDRES 0.125483 Hz
20 3.9845888 p=c
BG 287
oW 60,800 usso
DR 6.50 usse
TR 303.0 E
D1 1.00000000 s=c
D0 1
CHANNEL £1
e 1H
Pl 10.00 us=s
PLL -3.80 4B
PLLW 36.17311478 ¥
sFOL 200.1524710 MH=
L_. A L
T T T T T T T T T T T T T T
7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 15 ppm
o g8 =88] [B&E || s
o = L | == e o |ed =]
- -
- o e W B~ B B B e ] [a)
=+ o WM el H OO ~ ~ @ [N B ) - - ol o
- - c e e e e e - flel e el A to o - =1
o —~ 00 00 0000 0O 0D 0D 00 o] L r v v e v LR i3 .
o [ I A B B I B S | [=] = ™M ] O @ o] = o -
- P i | A N ) S S Sy o ) ol
Current Data Pavamstsro
"AME P5I-271-F2-2D
BEFNO 11
PROCTC 1
F2 - Aoquisiticn Pavamst
Da 20191105
Tim: 22,38
INSTREM apeat
PROBHD 5 mm PABEO BE-
PULPROG o3
i) GEE36
50 LVENT DeL3
us 1022
D3 3
SWH 24038.461 H=
FIDEE 0.366783 Hz
20 1.3631488 p=c
BG 112
oW 20,800 usso
DR 6.50 uosa
TR 303.0 E
D1 2.00000000
D1l 0.03000000
D0 1
m—mmmmm= CHANNEL £1 =mmm=m=m
el 130
Pl 9.50 us=e
PLL .00 dB
PL1W 55.33589489 W
sFol 100.6303736 MH=
170 160 150 140 130 120 110 100 920 80 70 60 50 40 ppm

S15



'H and *C NMR spectra of compound (12a)
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'H and *C NMR spectra of compound (12b)
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'H and *C NMR spectra of compound (12c)
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'H, F and *C NMR spectra of compound (12d)
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'H and *C NMR spectra of compound (12e)
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Current Data Parameters
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'H and *C NMR spectra of compound (12
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'H and *C NMR spectra of compound (12h)
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Current Data Paramet
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AME PET-475-F1oaD
HFNO 11
PROCTIO 1
F2 - Roquisition Paramsteras
20181107
INSTRUM apect
PROEHD 5 mm PABEQ BE-
PULPROG zgpa30
D 65535
SOLVENT CDo1s
uz 2048
D3 1
SWH 24038.461 Hz
FIDEES 0.366798 Hz
) 1.3631488 oec
RG 113
oW 20.800
DE 6.50
TE 303.0
D1 2.00000000 oe
D1l 0.03000000 oec
TDO 1
CHANNEL £1
oL 130
Pl 9.50 usee
PLL -2.00 4B
PLIW 55.33689499 W
sFol 100.6303736 MHz
170 160 150 140 130 120 110 100 920 80 70 60 50 40 30 ppm
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Current Data Paramstera
HANE PII-424-F2 2D
10
1
F2 - aZeoquisition Paramstera
Date_ 201920223
Tine 18.15
INZTRUN apect
PROEHD 5 mm PABEC BE-
FULFEROG Zg30
D 65526
SOLVENT M=0D
e
[+]
SWH B223.685 Hz
FIDEES 0.125483 Hz
a0 2.9845889 sec
RG 406
oW 60,800 uaec
DE &.50 use:
TE 303.0 K
Dl 1.00000000 aec
TDO 1
HUC L
Pl uase
FLL B
PL1W W
SFOLl 400.1624710 MHz
o J W Lt ek
T T T T T T T T T T T T T
8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 ppm
—
: g/ o) 5 [l :
o Al ~ = ~l= @
o — o o
wh & — o LT N 0 @ =+
. . . . — ey - u [ —
o -] o 0 . [ . .
- - o] — ol L ] o -
— — — — [=+] - - - - o o 1
Current Data Parameterco
HAME PSI-424-F2 2D
EBXPHO 11
FROCHO 1
F2 - Aogquisition Paramsters
20190223
Tim=
INSTRUM
PROEBHD
PULPROG

20.800 upec
G6.50 uo=o
303.0 K
2.00000000 oec
0.03000000 oec
1

CHANNEL £f1 ==
130

210

200 190 180 170 160 150 140 130 120 110 100 90
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'H and *C NMR spectra of compound (13b)
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Current Data Paramstero
HAME
EXENO
FEOCTO
F2 - Acquicition Parameters
Date_ 20180323
Tim= 15.5%
INSTEUM opeot
FEOEHD 5 mm PABEQ BE-
FULFEOG =a30
TD L1313
SOLVENT 120D
nz s
D3 o
SWE 5223.685 Hs
FIDRES 0125453 He
AQ 3.9545889 oec
RG 287
oW 60,500 usss
DB 6.50 uses
TR 303.0 K
DL 1.00000000 seo
TDO 1
CHANNEL £1
meL 18
Pl 10.00 up=c
PL1 -4.90 dE
PLLW 36.17311478 W
sFol 200.1624710 MH=
I [ l llLJL W
—————— —— . —
6.5 6.0 55 5.0 45 40 35 30 25 2.0 1.5 ppm
2 2 2 & &
i - ed I =3
wy o+
= B o owe o @ o
+ * o S B e T N o o
o p @ Cerad @
[ | A |
Curvest Data Pavame
HAE BAR-25-T
EXEPUO
FEOCHO
F2 - Acquisition Params
Date_ 20180323
T irns 17.54
INETEML peot
FROEBHD 5 mm FPAEEOQ BE-
PULPEOS [e—r]
T 65536
SOLVENT HM=OD
nz 2048
D 3
SWE 24038.461 Hs
FIDEES 0.36679% Ho
20 1.3631488 o=c
BE 114
DwW 20.300 upe=c
oE 6.50 usss
TE 303.0 K
Dl 2,00000000 oeeo
D1l 0.03000000 see
DD 1
CHAMNEL £1
ool 130
FL 5,50 usss
FLL —2.00 dB
55.33680488 W
100.6303736 MHs
T T T T T T T T T T T T T T T T T T T T T T T
210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 ppm
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'H and *C NMR spectra of compound (13c)
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Current Datsa Parsmsterso
Al PAR-55-F1 2D
§i[s] 10
PROCHOD 1
Pz - quicition Parameters
Date_ 20190530
Tirms= 20.10
INSTERUM opect
PROEHD 5 mm PABEOQ BE-
PULFPROG =gl30
TD 65536
SOLVENT HM=0D
na &
D3 a
SWH 8§223.655 Hz
FIDEES 0.125483 Hz
AQ 3.9845889 pec
aled 40.3
DW G0.800 ugeo
DE 6.50 us=o
TE 303.0
Dl 1.00000000 o=o
TDO 1
CHANMHNEL £1
noo L 1H
Pl 10.00 up=c
PL1 -4.90 dE
PL1W 36,17311478 W
SPOLl 400.1624710 MH=
A t L
Tttt ettt S
6.5 6.0 55 5.0 4.5 4.0 35 3.0 25 2.0 15 ppm
S 8 g z 2
- - ol I -
] o o o
w0 o ] o " Ll =] - ™M = - (=]
- - - - I w0 el [l [ —
I & - o - - - - - - -
- (&) [} — [ oo & 1 (2] -
— — — — @ [ [ o B el
nt Data Paramstero
PAR-55-F1 2D
11
PROCHOD 1
F2Z - Acquicition Paramstero
D 20190530
A= 2z.09
INSTRUID opect
PROEHD 5 mm PABEO BE-
PULFEOG zgpgd
TD 65536
SOLVENT M=0OD
ns 2048
D3 k)
SWH 24035.461 Hz
FIDEES 0.366798 Hez
A2 1.3631488 pe=c
PG 456
Dw 20.300 uo=o
DE 6.50 uop=o
TE 3030 K
Dl 2.00000000 oe=o
Dll 0.03000000 oe=o
TDO 1
CHANNEL £1 -
nol 1 132
Pl S9.50 up=o
PL1 -2.00 4B
PLL1W 55.33650490 W
SPOL1 100.6303736 MH=
. L) )|
180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 ppm
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'H, F and *C NMR spectra of compound (13d)
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Current Data Paramet

o

HAME PSI-457-F1E-2D
EXFNO 10
PROCNO 1
F2 - Roquicition Parameteras
20190415
18.51
INSTRO apeot
PROBHD 5 mm PAEEO EE-
PULFROG =930
D 49152
SOLVENT 11=0D
s 8
D3 2
SWH 6172.839 Hz
FIDRES 0.125587 Hz
A0 3.9813120 oeec
RG 1625.5
oW 51.000 uses
DE 6.50 uaeo
TE 296.5 I
D1 1.00000000 aec
TDO 1
CHANNEL £1
oL 1H
Pl 27.60 uoee
PLL -6.00 dE
sFol 300.1318534 MHz
kL A . JJ L
T T T T T T T T T
6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 ppm
g g8 5 8
™ - ™ -]
[a] L= I o= = R |
— Lo R R T B ] o Ly o -
! T M o - = 5
o L ol < T T ) i3 - - .
- clelel el el A oA @ l & I
- HAAAAAAA @ o ) el
Current Data Paramsteras
HAME PEI-457-F1lE-2D
EXFNO 1z
PROCHO 1
F2 - Roguicition Paramstero
Date_ 20190415
Time= 21.13
INSTEI apect
PROEHD 5 ram PAEEO EE—
PULPROG zgpa30
D 65535
SOLVENT H=0D
s 2048
D3 1
SWH 17985.611 Hz
FIDEES 0.274439 Hz
Bl 1.821900% oso
PG 8192
oW 27,800 uoee
DE e
TE
D1 2.00000000 asc
D1l 0.03000000 aec
DO 1
mmmmmme= CHANNEL £1 ========
oL 130
Pl 5.20 uoeo
PL1 -1.00 4B
sFol 75.4752953 MHz

VYL,

170 160 150

140

130 120 110

100

20 80

70 60 50 40
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Current Data Parametero

-57.44

HAME PSI-457-F1E-2D

BXFNO 11

FROCHO 1

F2 - Acquicition Paramesters
20180415

18.58

INSTROI opeot

PROBHD 5 mm PABEO EE-

PULPROG zgfhiggn

TD 131072

SOLVENT H=0D

nz: 16

Do 4

SWH 67567.570 Hz

FIDEES 0.515500 Hz

Bl 09659328 oeo

B 181

DW 7.400 uamo

DE 6.50 uoes

TE 286.6 K

D1 10.00000000 o=

D1l 0.03000000

D1z 0.00002000

TDO 1

===mmm== (HANHEL f1 ========

el 15F

Pl 14.50 uo=c

PL1 3.50 dB

SFOL 252.3761148 MHz

.
T T T T T T T T T T T T
-30 -40 -50 -60 =70 -80 -20 -100 -110 -120 -130 -140

Ppm
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'H and *C NMR spectra of compound (13e)

. Current Data Parameters
HAME PII-465-FLlODOL13-2D
- BHFNO 10
PROCNG 1
quicition Paramstero
20191030
- 16.24
INSTRU apeok
5 mm PREEOQ BE-
PULPROG =30
TD 65536
SOLVENT oDols
s 8
Dz 0
SWHE §223.685 Hz
FIDRED 0.125483 Hz
a0 39545888 oeo
BE 203
oW 60,800 uoee
DE 6.50 uoeco
TE 303.0 K
D1 1.00000000 oee
TDO 1

mmmmmmme OHAZNHEL £1 ===e———

nuol 1H

Pl 10.00 uoeo
PL1 -4.90 dB
PL1W 36.17311478 W
GFOL 400, 1624710 MH=z

T T T T T T T T T T T T T T
7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 25 20 15 ppm

B el E e g

.00

- - — L=]
© o R I o mel oA @ ol r—|
- - - - w w [ [ — (=]
o =+ =] i - - - - - - - -
- e [} — b2 - - - L=R o1 @ -
— — — — L ) [ [T [ B el
Current Data Paramestero
HAME PSI-265-FLl0DO13-2D
EXFNO 11
FROCHO 1
F2 - Roquisition Paramskero
20181030
19,22
apeot
5 mm PABEOQ BE-
Pl
GEE36
¢DCL3
t 3072
Ds 4
SWH 23035.461 Hz
FIDEES 0.366795 Hz
a0 1.363148% oso
BG 151
W 20,500 uoso
DE 6.50 uoeo
TE 303.0 K
D1 2.00000000 oeo
D1l 0.03000000 oeo
TDO 1
—======= CHANNEL £l ========
HUeL 130
Pl 9.50 uoso
PL1 -2.00 dB
PL1W 5533659498 W
SFOL 100.6303736 MHz

- .__“7,_ oo

170 160 150 140 130 120 110 100 20 80 70 60 50 40 30 ppm
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'H and *C NMR spectra of compound (13f)
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Current Data Paramsters
HAME FOI-467-F1-2D
EHPHO 10
PROCNO 1 k/
o._~
quisiticn Paramstsrs r m =
20191030 a
3.28 N
INSTRO apeot ]
FROEHD 5 mm PABEO BE-
PULFROG =930
D 65536 Fiy
SOLVENT 11-0D
us 8
DS o
IWH 8223.685 Hz
FIDRES 0.125483 Hz
0 3.9845889 oec
RG 108
oW G0.500 uoee
DE 6.50 uoeo
TE 303.0 K
D1 1.00000000 oec
TDO 1
CHANNEL £1
ool 1H
PL 10.00 usse
PLL -4.90 dB
FL1W 36.1731147F W
POl 400.1624710 MHz
A u A 1. i (W A iUk— LN
T T T T T T T T T T T T
6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 ppm
8 3 2 bl ki 8 2§ 8
o = o -l = = [og | -
L] u
M - (] o 9w 1 ['s] =+
. - - [} (=01 [l - (== [} -+
=] o - - e - - - - el
= =t —~ o o o o o1 @ - -
— - —~ o - - [l o (] [} -+
Current Data Parameteras
AME PII-467-F1-2D
11
PROCTIO 1
F2 - Roguicition Paramsteras
20191030
5.27
apeot
5 mm PABEO BE-
zerpa30
65536
H=0D
2048
4
SWH 24038.461 Hz
FIDRESD 0.366798 Hz
) 1.3631488 oeo
RG 203
oW 20.800 usee
DE 6.50 uoec
TE 303.0 K
Dl 2.00000000 oee
D1l 0.03000000 oeo
TDO 1
CHANNEL £1
oL 130
Pl 9.50 usee
PLL 00 4B
PL1W 55.33689499 W
100.6303736 MHz

180 170 160 150 140 130 120 110 100 20 80 70 60 50 40 30 20 10 ppm
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'H and *C NMR spectra of compound (13g)

w clos el o eld S 6o oo w
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Current Datsa Parameters

HAME PAR-49-F1-2DE
EXPHO 10
FROCNO 1
L,
P2 - Roquisition Pavamskers Q.
20190817 T
19.58 o
opeot
5 mm PAEEC EE-
PULPROG 2930
D 49152
SOLVENT M=0D
it 8
Dz 2
SWH 6172.839 Hz
FIDEES 0.125557 Hz
a0 3.9813120 aec
B 5792.6
oW 51.000 uoes
DE 6.50 uoeo
TE 300.4 K
D1 1.00000000 oeo
TDO 1
m=mmmm-= CHANHEL f1 =======-
el 1H
Pl 42.70 use=e
PLL -6.00 dBE
SFOL 300.1318534 MHz
_._.J 1] Il
T T T T T T T T T T T
6.5 6 5.5 5.0 35 3.0 25 2.0 15 ppm
| @)
— ~
[ i ~” [ Mo o oo
. . [} ~oe] [T e wooH
= o @ R e o
— — (=] - - - - o LTS |
Current Data Paramstero
HAME PAR-45-F1-2DE
EXFNO 11
PROCTIO 1
F2 - Roquisition Paramsteras
20190617
Time 2z.12
INSTRUM apect
PROEHD 5 mm PABEOQ BE-
PULPROG zgpa30
D 65535
SOLVENT M=0D
s 2048
D3 1
SWH 17985.611 Hz
FIDEES 0.274439 Hz
a0 1.8219008 oec
RG 1625.5
oW 27,800 uaeo
DE 6.50 uoee
TE 301.3 K
D1 2.00000000 oec
D1l 0.03000000 oec
TDO 1
CHANNEL £1
oL 130
Pl .20 usee
PLL -1.00 4B

75.4752953

bl

170

160

150 140 130

120

110

100

20

80

70

60

50

40

30 ppm
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'H and *C NMR spectra of compound (13h)

—2.10

Current Data Parameters
HAME

1.1&

BAR-52-F2 2D
EXFNO 10
FROCHO 1
o L
\ r \”-’ ~ P2 - Roquisiticon Parsmstexo
N_‘ N o Date_ 20190513
N - Tims L.1%
wON INSTEMM P
N PROEHD 5 mm PABEOQ EE-
, PULFROG =330
HO 4 'JﬁbN TD 65536
HO aH ;Igl..:zu':r u.c;n
Da o
SWH £223.685 Hz
FIDEES 0.125483 Hz
a0 39545889 oec
BE 40.3
W 60,500 uoes
DE 6.50 uoeo
TE 303.0 K
D1 1.00000000 cec
TDO 1
CHANNEL £1
HUeL 1H
Pl 10.00 uaee
PL1 -2.80 4B
PL1W 36.17311478 W
SFOL 400.1624710 MHz
_._JL_._.LJL_J_..L_JAJ“_A LN LYY “ LLJ
T T T T T T T T T T T T T T T T T
8.0 7.5 7.0 6.5 6.0 5.5 5.0 45 4.0 35 3.0 25 2.0 15 1.0 ppm
5 8 el g ol € [g]e g
- |- | |= - el |ea] = @
o o e o =]
w [lale) @l u [=] ~” oo o1 - o
- .- - - - - Mo g I -
- o el - W - - - - -
[ = =t Las st — (=] o ol o1 @ -
- -~ — - - =) [ o I el
Current Daka Paramst
HAME BAR-52-F2
o
PFROCHO
Loquisitisn Parameters
20190518
3.18
INSTEUM apect
PROBHD & mm PAEEOQ BE-
PULPEOG =Rl
TD 65536
SOLVENT M=0D
] 2043
Do 4
SWH 2203%.461 Hz
FIDEES 0.366795 Hz
a0 1.363148% aoeo
B 287
DW 20,800 uose
DE 6.50 uoso
TE 303.0 K
D1 2.00000000 aso
D11 0.03000000 oeo
TDO 1
CHANHNEL f£1
ol 130
Pl 9,50 uoee
PL1 -2.00 dBE
PLLW 55.33659488 W
SFOL 100.6303736 MHz
" " VY Ak, ‘ ( h A
180 170 160 150 140 130 120 110 100 20 80 70 60 50 40 30 ppm
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'H and *C NMR spectra of compound (13i)

[ ] HE el o] A @0 e DG
W Gt el el el elel elel el Ad A O - -
Rttt ol e B e T R B T e T e

\'d ~ ==

1.1%

Turrent Data Par. ro
NHAME P2I-476-F1-2D
BXFPUO 10
FPROCHD 1
FZ - Aequiosition Paramstero
Date=_ 20191108
Tim= 17.04
INSTERUMT ope=ct
FROEHD 5 mm PABEC BE-
FPULFPROG =30
TD 65536
SOLVENT HM=0D
ns 32
D3 a
SWH §223.685 He
FIDEES 0.125453 Hz
RO 3.9545889 peo
PG 256
DwW GO0.800 uo=o
DE 6.50 up=o
TR 303.0 K
Dl 1.00000000 p=co
TDO 1
CHANNEL f£1
nool 1H
Pl 10.00 uop=c
FL1 -4.90 dBE
PL1W 36.17311478 W
SPOL1 400.1624710 MH=
I I L N 1 l i .
T T T T T T T T T T T T T
7.0 6.5 6.0 55 5.0 4.5 4.0 35 3.0 25 2.0 15 1.0 ppm
e i3l s/ [ele] 3

- ] ] ]

& ] — o w o ~] o W o — [=} R}
. - - - - [ Mo el - I @ ~
s & I o r - e - - - - -

u = ] — - o - ~] — ] ~ & -
— — — — =] L= o - - -3 uw ~ ]
Current Datasa Paramste=ro
NAME PSI-476-F1-2D
BXFPUO 11
PROCHD 1
FZ - Aequicition Parametero
20191109
20.01
ap=ot
5 mm PAEEO EBE-
zarpar3l
65536
HM=0D
3072
k)

2403%.4%61 H=
0.366798 H=z
1.3631488 oec

228
20.800 upec
6.50 upec
303.0 K
2.00000000 pec
0.03000000 pec
1

mmmmmmm= (HANNEL £1 ===e————

nucl 13

FL 9.50 upec
PL1 -2.00 dB
PL1W 55.33689498 W
SPOLl 100.6303736 MH=

oy ot o

180 170 160 150 140 130 120 110 100 20 80

70 60 50 40 30
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'H and *C NMR spectra of compound (5a)

ol
(=]
=]
Current Dats Parsamstero
HAME PSI-426-F1 2D M=OD
EXFNO 10
PROCHD 1
F2 - Aogquicition Paramstero
20180223 H .
11.z28 NH
INSTRUM opeat i
PROBHD & mm PAEEO BE— O N
PULPROG =30 .
TD 65536 HO/\( T
SOLVENT M=0D LN
it 8 > -
bs i HO OH
SWH £223.655 Hz
FIDERS 0.125453 Hz
Bl 39845888 oeo
B 203
W 60,500 uoee
DE 6.50 uoeo
TE 303.0 K
D1 1.00000000 o=
TDO 1
CHANNEL £1 =
HUC1 1H
Pl 10.00 us=e
PL1 -2.90 dE
PL1W 36.17311478 W
SFOL 400.1624710 MH=
g i wds A
T T T T T T T T T T T T T T
8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 ppm
2 o fe ==
3 3 - =
- —| e -|=
o — @
(=] u e = oot [ —
- - - — - ] "]
I @ [ - .- - -
e [} — o o G ~ o1
- - - @ [ [ g
Current Data Paramestero
AME PSI-226-F1 2D M=OD
BXFNO 11
PFROCHO 1
quicition Paramet
2019022
12
INSTEUM apeok
5 mm PABEC BE—
PULPEOG Pl
TD 65536
SOLVENT H=0D
s 3072
Ds 4
SWH 24035.461 Hz
FIDEES 0.366795 Hz
m 1.3631488 a=o
B3 287
W 20,500 uamo
DE 6.50 uo=o
TE 303.0 K
D1 2.00000000 a=c
D1l 0.03000000 a=c
TDO 1
CHANNEL £1
Ul 130
Pl 9.50 ua=o
PL1 00 dE
PLLW 55.33689499 W
SPOL 100.6303736 MHz
R o e o S R b B T T T T T T e e e e T
145 140 135 130 125 120 115 110 105 100 ©5 90 85 80 75 70 65 BO 55 50 45 40 35 ppm
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'H and *C NMR spectra of compound (5b)
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4.25
4.24
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4.23
4,22
4.21
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A

Current Data Parameters

HAME PAR-26-Fl-Cone
EXFUO 1
PROCHO 1
FZ - Aecquisition Paramstero
20190327
1z.53
INSTEREOM opect
FROEHD % mm FABED BE-
PULFPROG =g30
TD 65536
SOLVENT HMeOD
s g
Ds L]
SWH 8223.685 Hz
FIDEE:S 0.125483 H=
AQ 3.9845889 opeo
el 90.5
DW 60.800 upec
DE .50 uo=o
TR 303.0 K
Dl 1.00000000 pec
TDO 1
CHANNEL £1
HUC L 1H
Fl 10.00 upee
PL1 -4.90 dB
PL1W 36.17311478 W
SFOL 400.1624710 MH=z
N \ -

T T T T T T
50 49 48 47 46 45

T T T T T T
40 39 38 37 36 35

T T T T T T
34 33 32 31 30 29

T T
ppm

5.2 5.1 41
8 a o (=]
) ) ||= =
- Q|| (]
—~ oy
] ] Ll [ ~” o1
- . — = - = [a) w0
a o 1 L ? d
o - o - o - - ]
— — o (S - a
cuexent Dace pesen Vool
HAME BAR-26-F1
BEPHO
PROCHD
Pz - Aequicition Paramstero
D 2015032
ime= 13
INSTEUM opect
PROEHD 5 mm PABEC BE-
PULEEOG sapa30
TD 65536
SOLVENT MeOD
nz 512
D3 4
SWH 24038.461 H=
FIDEESD 0.366793 Hz
AQ 1.3631488 oeo
PG 1620
DW 20,800 us=c
DB 6.50 use=o
TE 303.0 K
Dl 2.00000000 pec
Dll 0.03000000 pec
TDO 1
m———eee CHANNEL £1 ==m==—=-
nuo 1L 132
Pl 9.50 us=c
PL1 -2.00 dB
PL1W 55.33659499 W
SFO1 100.6303736 MH=z
__J . " - J W TR, N ol
R e RS S e B T IR L T
145 140 135 130 125 120 115 110 105 100 @5 90 85 80 75 70 65 60 55 50 45 ppm
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'H and 3C

NMR spectra of compound (5c¢)
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Current Data Paramste=ro

HAME PAR-58-F1-ZDE

BXPHO 10

FROCHD 1

FZ - Aequisition Paramstero
20190618

15.27

INSTEI opect

FROEHD & mm PAREED BE-

PULFPROG =30

TD 65536

SOLVENT HM=0D

ns g

Ds L]

SWH $223.685 Hz

FIDEE:S 0.125483 Hz

AQ 3.9845889 oeo

el 114

DW 60.800 upeo

LE 6,50 uo=o

TR 303.0 K

Dl 1.00000000 oec

TDO 1

CHANNEL £1

nue L 1H

Pl 10.00 upeo

PLL -3.90 dBE

PL1W 36.17311478 W

SFOL 400.1624710 MH=

T
25 ppm

5.5 5.0 4.5 4.0 3.5 3.0
8 2 8
- o o
ol (2] T
=+ — — [=] W - [=]
. . . - =g o )
& n T - - - - -
o i — o & — ol
— — — @ [ - '
. N N |
CI-\{, NH
Current Data Paramsterso e) N
HAME PAR-53-FL-2DB HOA"/
EXFNO 11 L -
PROCTO 1 R . N
F2 - Acquisition Pavamstsra HO OH
Date_ 20190618
Time 16.00
INSTREM apeat
PROBHD 5 mm PABEOD EE-
PULPEOG ZorEg30
D 65536
SOLVENT 1M=0D
nz 537
o3 3
aWH 24038.461 Hz
FIDRES 0.366783 Hz
20 1.3631488 oeo
R 320
oW 20,300 usso
DB 6.50 uose
TE 303.0 E
oL 2.00000000 oz
Dl 0.03000000 o=
TDO 1
CHANNEL £1
nuoL 130
Pl 9.50 us=e
PLL .00 4B
PLLW 55.33658488 ¥
sFol 100.6303736 MH=
" ok - PR - o et by oot
T T T T T T T T T e T e e e
140 135 130 125 120 115 110 105 100 95 920 85 80 75 70 65 60 55 50 ppm

S39



'H, *F and *C NMR spectra of compound (5d
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'H and *C NMR spectra of compound (5e)
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'H and *C NMR spectra of compound (5f)
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'H and

13C NMR spectra of compound (5g)
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'H and *C NMR spectra of compound (5h)
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'H and *C NMR spectra of compound (5i)
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