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"H NMR spectrum (CDCls, 400 MHz) of compound 2b.
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13C NMR spectrum (CDCls, 100 MHz) of compound 2b.
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"H NMR spectrum (CDCl3, 400 MHz) of compound 4.
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13C NMR spectrum (CDCls, 100 MHz) of compound 4.
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"H NMR spectrum (CDCl3, 400 MHz) of compound 7.
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13C NMR spectrum (CDCls, 100 MHz) of compound 7.
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"H NMR spectrum (CDCl3, 400 MHz) of compound 8a.
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13C NMR spectrum (CDCls, 100 MHz) of compound 8a.
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2D NOESY 'H NMR spectrum (CDCl3, 400 MHz) of compound 8a.
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"H NMR spectrum (Acetone-d6, 400 MHz) of compound 8b.
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13C NMR spectrum (Acetone-d6, 100 MHz) of compound 8b.
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"H NMR spectrum (CDCl3, 400 MHz) of compound 9a.
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13C NMR spectrum (CDCls, 100 MHz) of compound 9a.
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"H NMR spectrum (CDCls, 400 MHz) of compound 9b.
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13C NMR spectrum (CDCls, 100 MHz) of compound 9b.
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"H NMR spectrum (Methanol-d4, 400 MHz) of compound 10a.
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13C NMR spectrum (Methanol-d4, 400 MHz) of compound 10a.
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"H NMR spectrum (Methanol-d4, 400 MHz) of compound 10b.
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13C NMR spectrum (Methanol-d4, 400 MHz) of compound 10b.
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"H NMR spectrum (Acetone-d6, 400 MHz) of compound 11a.
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13C NMR spectrum (Acetone-d6, 100 MHz) of compound 11a.
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2D NOESY 'H NMR spectrum (Acetone-d6, 100 MHz) of compound 11a.
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"H NMR spectrum (Acetone-d6, 400 MHz) of compound 11a’.
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13C NMR spectrum (Acetone-d6, 100 MHz) of compound 11a’.
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"H NMR spectrum (Methanol-d4, 400 MHz) of compound 12a.
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13C NMR spectrum (Methanol-d4, 400 MHz) of compound 12a.
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"H NMR spectrum (Methanol-d4, 400 MHz) of compound 12a’.
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13C NMR spectrum (Methanol-d4, 400 MHz) of compound 12a’.
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"H NMR spectrum (CDCl3, 400 MHz) of compound 11b.

mo.:

mo.:

~

- <
<

Ly

[\ 0
(\j_ ~
< <
e \ 77

Wm.r,

Fee
el

T
<

A o

NNNoeoNO=-v—— OO
NN~ N~~~ —

0.0

0.5

3.0 2.5 2.0 1.5 1.0

8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5
f1 (ppm)

9.0

30



13C NMR spectrum (CDCls, 400 MHz) of compound 11b.
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2D NOESY 'H NMR spectrum (CDCls, 100 MHz) of compound 11b.
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"H NMR spectrum (CDCls, 400 MHz) of compound 11b’.
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13C NMR spectrum (CDCls, 400 MHz) of compound 11b°.
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"H NMR spectrum (Methanol-d4, 400 MHz) of compound 12b.
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13C NMR spectrum (Methanol-d4, 400 MHz) of compound 12b.
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"H NMR spectrum (Methanol-d4, 400 MHz) of compound 12b’.
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13C NMR spectrum (Methanol-d4, 400 MHz) of compound 12b’.
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"H NMR spectrum (CDCls, 400 MHz) of compound 13a.
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13C NMR spectrum (CDCls, 100 MHz) of compound 13a.
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"H NMR spectrum (CDCl3, 400 MHz) of compound 13b.
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13C NMR spectrum (CDCls, 100 MHz) of compound 13b.
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"H NMR spectrum (CDCls, 400 MHz) of compound 14a.

Fou |

H
@
o

PAN BN A
QR ®
Ao Ne]

ROo®
— N O

<
conn
- <™

Fei}

0.0

0.5

3.0 2.5 2.0 1.5 1.0

8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5
f1 (ppm)

9.0

43



13C NMR spectrum (CDCls, 100 MHz) of compound 14a.
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"H NMR spectrum (CDCls, 400 MHz) of compound 14b.
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13C NMR spectrum (CDCls, 100 MHz) of compound 14b.
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"H NMR spectrum (Methanol-d4, 400 MHz) of compound 15a.
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13C NMR spectrum (Methanol-d4, 400 MHz) of compound 15a.
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"H NMR spectrum (Methanol-d4, 400 MHz) of compound 15b.
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13C NMR spectrum (Methanol-d4, 400 MHz) of compound 15b.
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"H NMR spectrum (CDCl3, 400 MHz) of compound 17.
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13C NMR spectrum (CDCls, 100 MHz) of compound 17.
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"H NMR spectrum (CDCl3, 400 MHz) of compound 19.
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13C NMR spectrum (CDCls, 100 MHz) of compound 19.

[ce] w WO MmO NOMNG-Wn
[32) © VoW 00NN 1o N oW 0 o S
[« < NDMMmOM AN AN AN N — M~ O < 0 o
- - PRI L I b NN~ ©o© [Togvel 15}
| I/’ =\ |/~ [
BnO Bn
| 1" 3'
6 N 2\\\\/
o
B
o
BnO
|
!
[
| [
|
| ]
|
‘ Hl I J\ \ "
T T T T T T T T T T T T T T T T T T T T T T T T T T T
200 190 180 170 160 150 140 130 120 110 ‘ %00 ) 90 80 70 60 50 40 30 20 10
1 (ppm

54



Cristallographic data for compound 10b
CCDC 1921458
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Computing details

Data collection: Bruker APEX3; cell refinement: Bruker S4/NT; data reduction: Bruker SAINT; program(s) used to solve
structure: SHELXT 2014/4 (Sheldrick, 2014); program(s) used to refine structure: SHELXL2018/3 (Sheldrick, 2018);
molecular graphics: Bruker SHELXTL; software used to prepare material for publication: Bruker SHELXTL.
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Figure 1
(QF2_046_a)

Crystal data

C[nH]quNO4
M,=252.71
Orthorhombic, P2,2,2,
a=T9383(HA
b=89382 () A
c=16.3920(5) A
V=1163.08 (5) A°
Z=4

FO00) = 540

Data collection

Bruker D8 VENTURE
diffractometer

Radiation source: microsource

@ and @ scans

Absorption correction: multi-scan
SADABS (Sheldrick, V2014/5)

48658 measured reflections

Dy =1.443 Mg m™

Mo Ka radiation, 4 = 0.71073 A
Cell parameters from 9816 reflections

7=2.5-30.0°

=033 mm™’
T=200K
Parallelepiped, vellow
0.30 % 0.26 = 0.10 mm

3408 independent reflections
3289 reflections with /> 2a(/)
Rim = 0.033

Ormax = 30.0°, O = 2.5°
h=-11—11

k=-12—12

[=-23-23
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Refinement

Refinement on F°

Least-squares matrix: full

R[F? = 2a(F)] = 0,023

WREF*) = 0064

£=1.10

3408 reflections

149 parameters

) restraints

Hydrogen site location: inferred from neighbouring
sites

Special details

H-atom parameters constrained

w= L[eF,5) + (0.0368FF + 0L165P]
where P=(F, + 2F33

(A T hergs = 0,001

Aprs =031 2 A7

Apgin =017 e A7

Absolute structure: Flack x determined using 1374
quoticnss [(T+)-(1-))T{I++{1-)] {Parsons, Flack and
Wagner, Acta Crvst. B69 (2013) 249-259),

Absolite strscnure parameter: 00004 (117

Greomefry. All es.d's (except the e.s.d. in the dihedral angle between two Ls. planes) ane estimated using the full covariance matrix. The
cell es.d.'s are taken into account individually in the estimation of e.5.4.'s in distances, angles and torsion angles; correlations betwesn
ca.d's in cell parameters are only used when they are defined by crystal symmetry. An approximate (isotropic) treatment of cell es.d's is

used for estimating e.5.d."s invelving Ls. planes.

Fractional atomic coordinates and isotvopic or equivalent isotropic displacement parameters (42

X ¥ H Ll */ Uy Oce. (<1)
Cn 0.70776 (4) 0.57152 (4) 0.59820(2) 001926 (8)
NI 0.35720(14) 061732 (12) 048111 (T) 00128 (2)
HlA 0319079 0692557 0. 44R5T6 Q015* 05
HIB 438186 LA560E6 0.514242 0.015* 05
2 021304 (17) 056170 (14) 0.53323 (8) 0.0144 (2)
H2 160564 (L6S2185 0.55R550 ol
3 0.07855(1T) 049237(15) 047741 (8} 00157 (2)
H3 —007991 0444077 0.513070 ol
03 —0.D0278 (14) 0.60884 (12) 0.43289 (T) 0.0203 (2)
H3A (049210 (L62399] 0389027 LT
4 MLISI0Z (1T) 037108 (15) 0.42125 (8) 0.0146 (2)
H4 0061120 0335806 0.383095 0.018*
4 0L19850 {15) 025121 (11) 0.47375 (6) 0.0201 (2)
H4A (L203343 0171331 0. 446847 D030+
Cs 030219 (16) 043022 (15) D.3TI29(T) 0.0120(2)
05 0.24003 {13) 0.54963 (11) 0.32061 () 00160 (2)
H5 0212412 0515209 0.2T4838 0024*
6 0.38559 (18) 030730 (16) 0.32039 (5) 00164 (3)
HbtA (L302268 0266573 0281479 Q020
Hi6B 0422052 0.225591 0356806 0.020*
c7 0.53784(19) 0.36646 (18) 0.27310 (%) 00196 (3)
H7A (490438 0439883 0.23 1880 0024*
HTB 0.592312 0282401 0.243929 0.024*
CE [L66643 (17) 044075 (18) 0.32546 (9) 00190 (3)
HEA .717882 0.363RGE 0365065 0u023*
HEB 0757196 0485955 D.296159 0.023*
o9 058557 {16) 056183 (16) 0.35241 (8) 0.0145 (2)
H%A (LGHR32T QL6005 10 0421870 ol
HYB (548353 L6606 0347578 o™
i [} 0.43525(16) 049780 (14) 0.42814 (T) 0.0114(2)
HI10 0477277 0416373 0464692 Noi4*
Cl1 0.27482 (19) 046377 (15) 0.60355 (5) 00188 (3)
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HIllA 0173608 0407400 0626618 0.023*
HIIB 0.35THR4 0.390537 0582704 0.023*
o1l 035063 (15) 055188 (14) 066613 (6) 0.0237 (2)
HIl 0454241 LSG0664 0636759 0036
Atomic displacement parameters (4°)

[V [ i [ [l [
i 0.02191 (15) 0.01602 {14) 0.01987 (15) —0.00071 {12) —0.00127 (12) —0.00122 (12)
NI 0.0150 (5) 0.0111 (5) 0.0124(5) —0.0011 (4) 0.0010 (4) —0.0013 (4
cz 0.0161 (5) 0.0133 (5) 0.0137 (5) 00004 (5) 0.0042 (4) —0.0016 (4]
c3 0.0132 (6) 0.0146 (6) 0.0193 {6) 0.0002 (5) 0.0029 (5) —0.0005 (5)
03 0.0157 (4) 0.0215 (5) 0.0238 {5) 00059 (4) 0.0009 (4) 0.0010 (4]
C4 0.0144 (6) 0.0129 (5) 0.0166 (6) —0.0024 (5) 0.0010 (5) —0.0014 (5
04 0.0301 (5) 0.0104{4) 0.019% {3) —0.0015 (4) 0.0047 (4) 0.0008 (4)
cs 0.0132 (5) 0.0115(5) 0.0114 (5) —0.0009 (5) —0.0003 (4) —0.0002 (4]
05 0.0194 (5) 0.0158 {4) 0.0128{4) 0.0017 (4) —0.0035 (3) 0.0012 (3)
Ch 0.0177 (6] 0.0151 (6) 0.0164 {6) —0.0005 (5) 00016 (5) —0.0051 (5)
cr 0.0199 (T) 0.0229 (T) 0.0160 {(6) —0.0002 (5) 0.0042 (5) —0.0055 (5)
CE 0.0153 (6) 0.0218 (6) 0.0200 {6) —0.0002 (5) 0.0036 (5} —0.0017 (5)
co 0.0130 (5) 0.0150 {6} 0.0156 {5) —0.0026 {5) 0.0009 (4) 0.0000 (5)
Clo 0.0125 (5) 0.0108 {5) 0.0110 (5] 00003 (4) 0.0004 (4) —0.0006 4]
Cll 0.0241 (T) 0.0186 (6) 0.0138 {5) —0.0024 (5) 0.0027 (5) 0.0012 (5)
ol 0.0251 (5) 0.0331 (6) 0.0130{4) —0.0035 (5) 0.0020 (4) —0.0031 (4)
(Geometric parameters A 9
NI—C10 1.5097 (16) O5—HS 0E400
NI—2 15122 (16) CH—CT 1.529(2)
NI—HIA 0.910d Ch—HGA 0.9900
NI—HIB 0.910d Cth—HGB 0.9900
C1—Cl1 1.5282 (18) C71—CH 1.520(2)
c2—C3 1.5366 (19) CT—HTA 09900
C2—H2 10000 CT—HTB 0.9900
103 1.4258(17) e 1.528(2)
C3i—C4 1.5342(19) CE—HEA 09900
C3i—H3 10000 CE—HEB 09900
03—H3A 08400 Co—Cl 15210{1T)
C4—04 1.4256 (16) CO—HYA 0.9900
C4—C5 1.5459 (18) Co—H9B 0.9900
C4—H4 10000 CI0—HID 1.0000
O4—H4A 05400 Cl1—011 14265 (17)
C5—05 14398 (15) CI1—HI1A 0.9900
Ci—06 1.5270(18) CIl—HIIE 0.9900
C5—C10 1.5326(17) O11—HI11 08400
Clo—N1—C2 113,76 (100 CT—C6—HBA 1092
Cl0—N1—HIA 108.8 C5—C6—HEB 1092
C2—MNI—HI1A 108.8 CT—C6—HOB 109.2
Cl10—N1—HIB 108.8 H6A—C6—HGB 1079
C2—W1—HIB 108.8 Ce6—CT—C3 ML7T5 (1)
HIA—MN1—HIB 107.7 C6—CT—HTA 1093
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N1—C2—C11 1T1EZ{11) CE—CT—HTA 109.3
N1—C2—C3 108,78 (10) C6—T—HTB 109.3
Cll—2—03 116,18 (11} CE—CT—HTB 1093
N1—C2—H2 106.5 HTA—CT—HTE 1079
Cl1—{2—H2 106.5 Co—CE—(7 111,74 (11)
C3i—C1—H2 106.5 CO—CE—HEA 109.3
03—3—C4 112.25(11) CT—{3—HEA 109.3
03—C3—C2 108,36 (11) Co—(F—HER 1093
C4—C3—02 112.44(11) CT—{%—HEB 1093
03—C3—H3 107.7 HAA—CE—HER 107.9
C4—C3—H3 107.7 Cl0—{9—CH 110,06 (11)
C2—C3—H3 107.7 Cl0—(9—H94 10963
C3i—0G—H3A 109.5 CE—C9—HIA 1096
O4—C4—C3 105,59 (10) Cl0—(9—HYB 1096
O4—C4—C5 11173 {11) CE—C9—HIB 10963
C3—C4—05 111.85(11) H9A—CO—HIR 1082
O4—C4—H4 1093 N1—C10—C9 10983 (10)
C3—C4—H4 1093 N1—C10—C5 110,23 (10}
C5—C4—H4 1093 Co—Cl0—C5 112,91 (10)
C4—04—H4A 109.5 N1—CI0—H10 1079
05—C5—C6 11137 {10} Co—C10—HID 10709
05—C5—C10 107.15 {10 C5—C10—HID 1079
C6—C5—C10 108.41 (11} 011—C11—C2 111.20(11)
05—C5—C4 107.04 {10 011—C11—HI1A 109.4
Co—C5—C4 112.40{11) C2—CI1—HI1A 1094
Cl0—05—04 110,34 {10) 011—C11—HIIEB 109.4
C5—05—HS 109.5 C2—C11—HI1B 109.4
C5—C6—07 11197 (11) H11A—CI11—HIIB 108.0
C5—C6—HGA 1092 Cl1—011—HI1 109.5
Hyvdrogen-bond geometry i 7

D—H-4 D—H H-A D4 D—H-4
O11—H11-CI1 084 223 30505 (12) 165
Cl0—H 1004 1.00 252 34522 (16) 155
OO —H%4-03" 0.5 261 33971 (17} 137
CO—H9 411 0.99 20z 366ED (13) 133
O5—HS—-011% 054 1.95 2.TRAG (14) 176
O4—H44--C11 084 129 31173 (10) 167
03—H3A--05 0.584 2.00 27171 {15) 143
C3i—H3-Cl1* 1.00 289 36172 (14) 131
M1—HI1B--03% 091 132 30354 (15) 135
NI—HI18--Cl1 0.91 265 3.4053 (12) 140
N1—HL4--C11vE 091 241 32012(12) 163

Symmetry oodes: (i) ot L2, =p+ 12, =z+1; (1) o¥1, ¥, 7; (i) ~x¢ 12, =], o=U2; [(iv) o= V2, =+ 12, =zF]; (w)x=1, ¥, z; (¥1) oH12, 432

=2, =y+32, =+l

oH1; (vil)
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