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1 Experimental procedures and characterization data

1.1 Materials and Instrumentation

Solvents and reagents: Dichloromethane (DCM), chloroform [D1] (CDCls) and triethylamine
(EtaN) were distilled from CaH> under argon atmosphere. Tetrahydrofuran (THF) was distilled
from sodium-benzophenone under argon. Reagents were obtained from commercial sources
and used without further purification unless otherwise specified. Moisture and/or air sensitive
experiments were conducted under argon atmosphere using typical Schlenk techniques.
NMR-Spectra: H-NMR spectra were recorded on Bruker ARX 300 and DRX 500
spectrometers operating at 300 and 500 MHz, respectively at 300 K unless otherwise specified.
13C-NMR spectra were recorded on the same instruments at 75 and 125 MHz, respectively.
Chemical shifts (8) in *H-NMR and *C-NMR spectra are reported in ppm. The spectra were
referenced against the residual solvent signal as reported in the literature.[*l The fine structure
of proton signals was specified as s (singulet), d (doublet), t (triplet), g (quartet), m (multiplet),
dd (doublet of doublet), br (broad).

Thin layer chromatography (TLC): Thin-layer chromatography (TLC) was performed using
E. Merck silica gel SilG/UV254 by Macherey Nagel & Co., Duren (thickness of layer 0.2 mm)
and visualized by UV fluorescence quenching or oxidizing with KMnOs.

IR-spectra were recorded on a Perkin-Elmer spectrometer Paragon 1000 PC or on a Vector 22
spectrometer from Bruker.

Gel permeation chromatography (GPC): Gel permeation chromatography was performed on
two columns (MZ-Gel Sdplus 10° A and 10° A from MZ-Analysentechnik) in an oven at 30°C
at a flow rate of 1.0 mL/min and pressure of 35-38 bar (HPLC pump from JASCO). The detector
employed was a JASCO UV975-detector operating at 254 nm. Calibration was done using
polystyrene standards from Macherey-Nagel GmbH & Co. KG. The chromatograms were
analysed using the software package WinGPC from Polymer Standard Service GmbH, Mainz
(Germany). Typically 3 mg of the polymer were dissolved in THF (containing 1 drop of toluene
per 10 mL of solvent as internal standard; eluting after 25 minutes). 50uL of this solution were
injected, the eluent was THF.

Centrifuge: Centrifugation was performed on a Rotina 46 (Fa. Hettich).

Specific optical rotations were determined on a Perkin Elmer Polarimeter 241 with Haake D8
thermostat or on an Anton Paar MCP 300 polarimeter in 1 dm cuvettes respectively.

CD spectra were recorded on a JASCO J-810 spectrometer equipped with a PTC-423S/15

peltier element as a temperature device.
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1.2 Monomer synthesis

1.2.1 L-Valine decyl ester hydrotosylate 2

DecOH

)
pTsOH*H,O o)
HoN
? %OH g o HaN_
= reflux, 18 h SO 7~ "ODec
N toluene ° /:\
1
2

A suspension of L-valinel (40.0g, 341.5mmol, 1.00eq.), 1-decanol (61.9 mL, 51.3 g,
324.4 mmol, 0.95 eq.) and p-toluenesulfonic acid monohydrate (71.5 g, 375.6 mmol 1.10 eq.)
in 1.4 L of toluene was refluxed for 16 h in a Dean-Stark water trap. After this period of time
12.6 mL (700.0 mmol) of water were collected. About 700 mL of toluene were distilled off
from the obtained solution under reduced pressure and 700 mL of petroleum ether were added.
The resulting mixture was stored at -20°C overnight. The precipitated colorless solid was
separated by filtration and dried in vacuo to give 117.4 g (273.2 mmol) of 2. The enantiomeric

compound ent-2 was prepared in the same manner using D-valine ent-1 as reactant. Yield 80 %.

® 7 9 1 13
18 19 H3N 1
7470 14
SO, : 6 8 10 12
PR

!H-NMR (CDCIs, 300 MHz, 300 K): §=8.12 (bd, 3H, 3J=3.8 Hz, NH3), 7.77 (d, 2H,
3 = 8.1 Hz, 18-H), 7.13 (d, 2H, 31 = 8.1 Hz, 17-H), 4.07 (dt, 1H, 2J = 10.7 Hz, 3] = 7.0 Hz,
5b-H), 3.99 (dt, 1H, 2J =10.7 Hz, 3 = 6.9 Hz, 5a-H), 3.84 (,,pent*, 1H, 1-H), 2.34 (s, 3H,
15-H), 2.20 (m, 1H, 2-H), 1.54 (,,quint“, 2H, 6-H), 1.12-1.41 (m, 14H, 7,8,9,10,11,12,13-H),
0.96 (d, 3H, 3J=7.1Hz, 3b-H), 0.93 (d, 3H, % =7.0 Hz, 3a-H), 0.88 (t, 3H, *J=6.8 Hz,
14-H) ppm.
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13C-NMR (CDClz, 125 MHz, 300 K): & =168.9 (4-C), 141.8 (19-C) 140.2 (16-C), 128.9
(17-C), 126.3 (18-C), 66.4 (5-C), 58.5 (1-C), 32.0 (12-C), 29.8 (2-C), 29.7 + 29.6 + 29.4
(9,10,11-C), 29.3 (8-C), 28.5 (6-C), 25.9 (7-C), 22.8 (13-C), 21.4 (15-C), 18.5 (3b-C), 17.6 (3a-
C), 14.2 (14-C) ppm.

IR (KBr): # = ~3030 (m, -NH3"), 2962.0 (m, -CHs), 2919.7 (s, -C-H), 2872.0 (m, -CHs), 2850.8
(m, -C-H), 1742.0 (s, -C=0), 1620.1 (m, -N-H) cm™™.

C22H39NOsS (429.61) calculated: C61l51 H 9.15 N 3.26
measured: C 61.65 H 9.29 N 3.27

ORD (c =0.96, MeOH): [a]23, = 5.54 [a]2%, = 4.50 [a]2%s = 6.80
[a ]436 =13.81 [a]405 =15.38 [a ]365 =25.10

SOS 6 8 10 12 14
ent-2
ORD (c =0.91, MeOH): [a]29y = -6.02 [a]29 = -7.67 [a]2% = -7.34
[@]336 = -14.02 [@]23s = -20.48 [a]2 = -27.05
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1.2.2 4-Ethynylbenzoic acid 5

1) Pd(PPh3),Cl,, PPhj

Cul, =——TMS 4 S
' EtsN, rt, 8h N
OEt > OH
2) 1N NaOH (aq)
o EtOH, rt, 12h o
3 5

4-Ethynylbenzoic acid 5 was prepared similar to the experimental procedure of YASHIMA and
OkamoTo. To a mixture of ethyl 4-iodobenzoate 3 (10.0 mL, 16.5 g, 59.8 mmol, 1.00 eq.),
bis(triphenylphosphine)palladium dichloride (0.414 g, 0.59 mmol, 0.01eq.), triphenyl-
phosphine (0.310 g, 1.18 mmol, 0.02 eq.) and copper(l) iodide (0.224 g, 1.18 mmol 0.02 eq.)
in 200 mL of degassed triethylamine under argon atmosphere was slowly added
(trimethylsilyl)acetylene 4 (12.8 mL, 8.8 g, 89.7 mmol, 1.50 eq.) at 0°C. The reaction mixture
was then slowly warmed to room temperature and stirred for 8 h. The solution was filtered over
a silica plug and the filtrate concentrated under reduced pressure.

The resulting ethyl-[4-(trimethylsilyl)ethynyl]benzoate was dissolved in 70 mL of ethanol.
Then 90 mL of 1 N NaOH (aq) were added dropwise to the solution at 0°C under stirring. The
solution was stirred at 0°C for 2 h and additional 12 h at room temperature. EtOH was removed
by rotary evaporation and the aqueous solution washed with 250 mL of diethylether. The
aqueous layer was then acidified with 1 N HCI (aq) to pH 1 and the precipitated solid extracted
with 500 mL of diethylether. The organic layer was washed twice with 50 mL of water and
dried over MgSOs. The solvent was removed in vacuo to give 7.7 g (52.7 mmol) of 5 as a brown
solid. Yield 88 % over two steps.
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IH-NMR (DMSO [D6], 300 MHz; 300 K) & = 13.12 (bs, 1H, COOH), 7.94 (d, 2H, 3J=8.3 Hz,
5-H), 7.59 (d, 2H, 3J=8.3 Hz, 4-H), 4.42 (s, 1H, 1-H) ppm.

13C-NMR (DMSO [D6], 75.4 MHz, 300 K) & = 166.6 (7-C), 131.8 (5-C), 130.8 (6-C), 129.4
(4-C), 126.0 (3-C), 83.5 (1-C), 82.7 (2-C) ppm.
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1.2.3 N-4-Ethynylbenzoyl-L-valine decyl ester 6

X
. o 1) sat. Na,COj3 (aq) / DCM R H\)(i
© H3N¢konec 2) 5, CDI ~ “ODec
SO; THF / DCM (v/v= 1/2.5) 0 L
PN 0°C tort, 8h
) 6

To a solution of 4-Ethynyl-benzoic acid 5 (2.0 g, 13.7 mmol, 1.0 eq.) in 60 mL of dry THF and
150 mL of dry DCM was added carbonyldiimidazole (CDI; 2.4 g, 15.1 mmol, 1.1 eq.) at 0°C
in one portion. Gas evolution was observed and the solution was slowly warmed to room
temperature. The mixture was stirred for 2 h until the gas evolution ceased.

A solution of L-Valine decyl ester hydrotosylate 2 (5.9 g, 13.7 mmol, 1.0eq.) in 50 mL
dichloromethane was washed with 50 mL saturated aqueous sodium carbonate solution, dried
over Na2SOs, and evaporated to obtain the free base which was dissolved in 50 mL of dry DCM.
The first solution, containing the CDI-activated 4-Ethynyl-benzoic acid 5, was again cooled to
0°C and the L-Valine decyl ester solution was slowly added. After gas formation receded the
solution was slowly warmed to room temperature and stirred for 8 h. The solvents were then
evaporated to obtain a yellowish oil, which was dissolved in 140 mL DCM and then washed
two times with 100 mL water and once with 100 mL brine. The organic layer was dried over
MgSOs and evaporated to obtain a yellowish oil. This was purified by flash column
chromatography (isocratic elution with petroleum ether : ethyl acetate = 10:1 (v/v)) to afford a
colourless oil of 6, which solidified after short time. Recrystallization from hexane afforded 6
as colourless needles (4.7 g, 12.2 mmol). The enantiomeric compound ent-6 was prepared in
the same manner using D-Valine decyl ester hydrotosylate ent-2 as reactant. Yield 89 %.

H 12 14 16 18 20
7 N8
~"11 0 21
S H 13 15 17 19
/9\1
0
6
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1H-NMR (CDCls, 500 MHz, 300 K) § =7.77 (d, 2H, 3J = 8.6 Hz, 5-H), 7.56 (d, 2H, 3J = 8.6 Hz,
4-H), 6.64 (d, 1H, 3J = 8.6 Hz, NH), 4.76 (dd, 1H, 3J = 8.6 Hz, 3J = 4.7 Hz, 8-H), 4.16 (m, 2H,
12-H), 3.20 (s, 1H, 1-H), 2.29 (m, 1H, 9-H), 1.65 (m, 2H, 13-H), 1.39-1.21 (m, 14H,
14,15,16,17,18,19, 20-H), 1.01 (d, 3H, 3J = 6.9 Hz, 10b-H), 0.99 (d, 3H, 3J = 6.9 Hz, 10a-H),
0.88 (t, 3H, 3J = 7.0 Hz, 21-H) ppm.

13C-NMR (CDCls, 125 MHz, 300 K) & = 172.2 (11-C), 166.4 (7-C), 134.2 (3-C), 132.3 (4-C),
127.0 (5-C), 125.6 (6-C), 82.7 (2-C), 79.6 (1-C), 65.7 (12-C), 57.5 (8-C), 31.9 (19-C), 31.7
(9-C), 29.49 + 29.47 + 29.3 (16-C, 17-C, 18-C), 29.2 (15-C), 28.6 (13-C), 25.9 (14-C), 22.6
(20-C), 19.0 (10b-C), 17.9 (10a-C), 14.1 (21-C) ppm.

EI-MS m/z (%): 385 (14.4, [M]"), 371 (12, [C23H33NO3]"), 343 (5.6 [C21H20NOs]*"), 200 (100,
[C13H1aNQ]"), 129 (100, [CeHs0]™), 101 (60, [CeHs]").

ESI-HRMS (C24HssNOs3) Ethyl acetate

negative mode positive mode

calculated:  m/z = 384.2533 [M-H] calculated:  m/z = 408.2509 [M+Na]*
measured: m/z = 384.2568 [M-H] measured: m/z = 408.2473 [M+Na]*

IR (KBr) v= 3366.3 (s, CONH), 3289.4 (s, aC-H), 2926.9 (s, -CH./CHs), 2856.1
(s, -CH2/CHs), 2111.8 (w, -C=C-), 1733.1 (s, COOR), 1642.6 (s, CONH), 1530.9 (s, CH2/CHs),
1498.2 (s, CHo/CHs), 1194.6 (s, C-O) cm'™.

EA (C24H35NOs) calculated: C 74.77 H9.15 N 3.63
measured: C 7455 H9.14 N 3.64

ORD (c = 1.00, CHCly): [a]23, = 45.1 []29 = 49.5 [a]2% = 56.5
[a]39¢ = 102.7 [@]23s = 129.1 [a]29; = 181.7
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AP 5
H O
6 12 14 16 18 20
/\/\/\/\/\
10 13 15 17 19 21
(@]
° 1o
ent-6
ORD (c = 1.04, CHCly): [a]égg =-45.6 [0{]%99 =-48.6 [a]§26 =-56.0
[a]29 = -102.8 [a]igs =-128.7 [a]§25 =-182.1
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1.3 Polymerization

X
ij [Rh(nbd)Cll,
; ODec THF / EtsN NH O
O~ 30°C, 3 h o
\ ODec
6 \
p1

Similar to a published procedure the polymerization was carried out in a flame dried Schlenk
tube under dry argon atmosphere with [Rh(nbd)Cl]. as the catalyst.! All solvents were dried,
freshly distilled and degassed (by using the freeze, pump and thaw technique) prior to use. A
typical polymerization procedure is described below. The analytical data of all synthesized

polymers are listed in Table SI 1.

Monomer 6 (2.000 g, 5.2 mmol, 1.000 eq.) was placed in a flame dried Schlenk tube with a
magnetic stirring bar, which was then evacuated on a vacuum line and flushed with dry argon
(three cycles). A rubber septum was attached to the tube, THF (5.5 mL) and triethylamine
(1.8 mL) were added via syringe and the mixture was heated to 30°C. A solution of
[Rh(nbd)Cl]2 (2.4 mg, 5.2 umol, 0.001 eq.) in 0.74 mL THF was added via syringe in one fast
shot under rapid stirring. The polymerization proceeded rapidly and an orange-colored highly
viscous solution was formed within a few seconds. After 3 h at 30°C, THF was added until the
viscosity of the mixture allowed its dropwise transfer into 400 mL of methanol under shaking
whereupon precipitation of the polymer occurred. After its isolation by centrifugation the
obtained orange solid was dried in vacuo, redissolved in about 30 mL THF and then again
precipitated in 400 mL methanol. The resulting orange polymer was centrifuged, dried in vacuo,
taken up in 100 mL of benzene and lyophilized (1.90 g). Yield 95 %.

I
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1.4 Analytical data of the polymers

Table SI 1: Analytical data of the polymers used in the RDC studies.

# polymer M2 M, PDI © E[alégg [«]2% [a]Zgs €®

[0],ax [10**deg*cmz*dmol-] ? ALY  ch

[10° g/mol] [10° g/mol] d) d) 9 [mglcl]' -10°C  0°C  10°C  20°C 30°C 40°C  50°C  [nm] [pg/mL]

| |
5 |
1 p1-a 9.08 1.99 219 2581.5 6214 7659 0.21 i 5.23 4.96 474 4.46 429 3.95 3.35 367.5 17.9
2 p1-b 5.88 1.35 2.29 §627.5 6705 826.7 017 i 5.14 4.87 4.68 443 423 3.96 3.92 368.0 15.1
3 ent-p1-c 3.25 3.67 11.30 i -602,1 -642,8 -791.4 0.18 i -4.86 -4.78 -4.59 -4.40 -4.18 -3.85 -3.34 369.0 18.7
4 entpid 1.46 2.06 14.04 i -568,1 -607,9 -749.9 0.20 i -5.35 -5.04 -4.79 -4 .52 -4.31 -3.96 -3.49 3675 134
5 pl-e MWCD MWC?  MWC? i 6179 658.7 8122 0.18 i 5.36 518 4.97 473 4.48 412 3.57 368,5 14.3
. |
6 ent-p1-f 1.96 1.15 584 5-566.8 -605.1 -7446 022 i -2.14 -2.08 -1.98 -1.88 -1.76 -1.56 -1.33 369.0 10.7
. .
7 p1-g 1.89 1.34 7.07 2503.5 5355 6572 0.24 i 3.87 3.69 3.55 3.37 3.30 3.07 2.63 367.5 9.8
8 p1-h MWC? MwWwC?»  MWC?Y i 629.0 673.3 827.1 0.12 i 4.28 4.13 3.98 3.78 3.57 3.33 2.84 368.0 12.2
9 ent-p1-i MWC? MwWC?»  MWC? i -497.4 -532.0 -653.1 0.19 i -3.47 -3.36 -3.19 -3.04 -2.93 272 -2.40 367.5 12.3

a) Number average molecular weight calibrated against polystyrene standard; b) Mass average molecular weight calibrated against polystyrene standard; c) Polydispersity index; d) Optical rotatory
dispersion at T=20°C and wavelength A; e) Concentration of ORD samples in CHCI5; f) Molar ellipticity at Cotton effect and temperature T; g) Wavelength A of the Cotton effect; h) Concentration of
CD spectroscopy samples in CHCI,; i) Molecular weights were not determinable, because the hydrodynamic volume of the analysed polymer exceeded the Molecular Weight Cutoff (MWC) of the
SEC column.
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1.5 CD spectroscopy

1.5.1 Polymer pl-a
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Figure SI 1: Temperature dependent UV and CD spectra of pl-a.
1.5.2 Polymer pl-b
10 30
—-10°C

- 25

T - 20
2 5
E E
| 3
* [=]
bo - 15 E
b £
) - 10 “

-5

-8 T T T 0

250 300 350 400 450

Wellenldnge A [nm]

Figure SI 2: Temperature dependent UV and CD spectra of p1-b.
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1.5.3 Polymer ent-pl-c
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Figure SI 3: Temperature dependent UV and CD spectra of ent-p1-c.
1.5.4 Polymer ent-pl-d
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Figure Sl 4: Temperature dependent UV and CD spectra of ent-p1-d.
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1.5.5 Polymer pl-e
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Figure SI 5: Temperature dependent UV and CD spectra of pl-e.

1.5.6 Polymer ent-p1-f
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Figure SI 6: Temperature dependent UV and CD spectra of ent-p1-f.
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1.5.7 Polymer pl-g
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Figure SI 7: Temperature dependent UV and CD spectra of p1-g.
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Figure Sl 8: Temperature dependent UV and CD spectra of p1-h.
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1.5.9 Polymer ent-pl-i
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Figure SI 9: Temperature dependent UV and CD spectra of p1-i.

e ——
Valine derived PPAs as versatile chiral LLC alignment media for RDC based structure elucidations (SI) Page S19



2 NMR studies
2.1 Sample preparation

The liquid crystalline phases were prepared directly in the NMR tube (5 mm). A total amount
of 100-135 mg of the polymer pl/ent-p1 (for exact composition see Table SI 2) was weighed
directly into the NMR tube. After adding a DMSO-ds capillary (for calibration and to provide
the lock signal) and a stock solution of the analyte in CDCl3, the NMR-tube was sealed and the
polymer was allowed to dissolve overnight. The sample was centrifuged back and forth
(1000 rpm) until the 2H-signals of the solvent were sharp and the line widths constant.

For a video see: https://www.youtube.com/watch?v=C8cNWqgJViGw

I
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Table SI 2: Sample compositions, quadrupolar splitting of CDCls, GDO and quality of fit.

#  polymer T m (CDCI;) analyte m (analyte) m (polymer) Avg® GDOP RMSD®
K] Img] [mg] [mg] Mzl (104  [Hz]
1 pi-a 300 491.8 (-)-a-Pinene 253 110.9 85 3.99 0.16
2 entpl-c 300 4735 (-)-a-Pinene 29.8 106.9 89 4.55 0.21
3 pi-e 300 365.9 B-Caryophyllene 205 102.6 110 14.64 0.32
4 entp1f 292 470.0 B-Caryophyllene 232 104.1 102 12.41 0.13
5 pi-g 300 511.8 (+)-IPC 16.9 119.2 67 9.21 0.26
6 pi-g 300 491.0 (-)-1PC 16.2 123.1 75 11.94 0.46
7 pi-e 300 530.0 (-)-Menthol 26.5 111.8 62 19.10 0.99
8 entpl-c 300 494.8 (-)-Menthol 26.7 105.7 74 17.99 1.26
9 pi-a 293 577.0 D-Fructoseacetonide 25.0 105.0 36 11.46 0.36
10 ent-pi-c 295 598.1 D-Fructoseacetonide 279 106.1 33 9.76 0.49
11 p1-b 300 466.9 (+)-Camphor 239 106.4 73 4.94 0.16
12 p1-b 300 490.2 (-)-Camphor 237 112.9 81 5.20 0.25
13  entpi-c 300 472.3 (+)-Carvone 25.0 105.2 63 6.87 0.34
14  entpil-c 300 472.3 (-)-Carvone 242 105.8 70 8.62 0.48
15 pl-e 300 513.9 (-)-Perillaldehyde 271 110.7 54 7.14 0.49
16 ent-p1-d 300 486.4 (-)-Perillaldehyde 29.0 102.5 34 6.59 0.57
17 pi-a 300 473.9 (-)-Nicotine 28.3 106.2 56 10.88 0.11
18 entpil-c 300 477.0 (-)-Nicotine 222 106.1 57 12.76 0.10
19 p1-b 300 422.4 (-)-Sparteine 28.4 106.4 96 13.13 0.50
20 entpid 300 478.4 (-)-Sparteine 224 114.2 95 13.56 0.61
21 p1-h 300 4911 (-)-Strychnine 343 115.3 57 13.99 0.78
22  entpldi 293 573.4 (-)-Strychnine 38.8 134.6 54 9.74 0.43
23 p1-a 300 487.9 (-)-Cytisine 15.7 106.0 81 11.81 0.88
24  entp1-d 300 495.1 (-)-Cytisine 15.5 109.5 80 14.22 1.18

3 Value of the quadrupolar splitting of the solvent (CDCls);  Generalized degree of order; ©® Root mean square
deviation of calculated and experimental RDCs.
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2.2 Measurement conditions

All spectra of the analytes in isotropic and oriented samples were recorded on a 500 MHz
spectrometer (Bruker DRX-500) with a triple resonance inverse probe equipped with a
z-gradient and a BCU extreme. All measurements were carried out without sample spinning.
The total coupling constants (*T) and scalar coupling constants (*J) were measured by
CLIP-HSQC experiments (INEPT delay 145 Hz).[*l A total of 8 k data points were sampled in
the direct dimension over an appropriate spectral width. In the indirect dimension 256 data
points were acquired over an appropriate spectral width. The spectra were processed using a
n/2 shifted squared sine bell in both dimensions. No zero filling was applied in F2, but by a
factor of four in the indirect F1 dimension. For each coupling the corresponding traces of the
CLIP-HSQC spectra were extracted, subjected to an inverse Fourier transformation and
processed by zero filling to 32 k points. A copy of the trace was overlaid with the original one
and shifted until the difference signal reached a minimum. Temperature dependent spectra were
measured in steps of two Kelvin (300 K to 250 K; 251 K to 315 K; 316 K to 300 K) with an

equilibration time interval of 60 seconds at each temperature.

3 Calculation of orientational properties

The orientational properties were calculated using the program ConArch*.I®! For that purpose
the coordinates of the analytes (DFT; B3LYP/6-311+G(d,p)® as well as the measured RDCs
were provided as input. The latter were calculated using ‘Tcn = YJcn + 21 Dcn with Tew extracted
from the CLIP-HSQC-spectra as described above. For the methyl groups, the measured *Dch
was converted to the corresponding Dcc according to the literature;l’) only the latter was used
for the determination of the order tensor. All uncertainties were calculated using a Monte-Carlo
simulation with 10000 steps as described in the literature.®!

The cosine of the generalized angle between two alignment tensors has been calculated as
follows.[

(AM]A@)

GCB = COSﬁ = W

with (AD]A@) = 3, AT AP und |A| = [{A]4) = /zi_inz_j
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3.1 Experimental and calculated RDCs —Tensor properties

3.1.1 (-)-a-Pinenein pl-a

7P _strac_Minus_sipha_Pnen_AKS59inp

info : Start Single-Conformer-Single-Tensor (SCST) Fit with 10 RDCs

SUD Best-Fit Saupe Vector S(zz), Sixx-yy), Sixy), Six=), Siy=z):

—2.121%18e—04¢ 1.438034e-04 —Z.15226le-04 B£.366512e-05 1.631435e-04

Saupe Tensor (3):
1.B80E576e-04 —Z.15226le-04 5.386512e-05
—2.15226le-04 3.12942Z2e-05 1.6314%5e-04
B.366512e-05 1.631435e-04 -2.121518e-04
Trace of Saupe Tensor: - 710505e-20
Eigervectors of Saupe Tensor:
4_58894%e-01 B.007745e-01 3.314565e-01
§.130034e-01 —-5.5964032e-01 5.18158%e-01
€.126424e-01 -5.534280e-0Z -7.884202e-01
Zigenvelues of Ssupe Tensor S(mx), 5lyy), Siz=):
1.518506e-05 3.354120e-04 -3.5455T71e-04

2ligrment Tensor (&) :
1.205584e-04 —1.434841le-04 5.577675e-05
—1.434841e-04 2Z_0B&2Ble-05 1.0B7&63e-04
5.577875e-05 1.087863e-04 -1.41461Ze—-04
Trace of Aligmment Tensor: —1.807004e—-Z0
Eigermvectors of Rligrment Tensor:
4.58854%—01 B.007745e-01 3.3145&5e-01
€.130034e-01 —-5.364032e-01 5.181585%e-0L1
6.126424e-01 -5.534280e-02 -7.88420Ze-01

Eigerwalues of Alignment Tensor Zlmx), Alyy), Al=z):

1.273004e-05 2.236080e-04 -Z.3€3381le-04

a

Aligment Tensor Irreducible Representation (A0, AIR, A1I, AZR, A2T):
-3.363%942e—04 1.0825376e-04 2.111835e-04 5.6232455e—05 —2.785524e-04
Tensor Properties:

Dicalc) [Hz]

Alaxial)

-3.545571e—-04

§# alignment tensor axial component

= 3/2*Rki{=zz) = S(=zz)

Airhorbic) = -2.108180e=—04 ¢ sligmment tensor rhombic component = Afxx) — Riyy) = 2/3*(S(xx) — Siyy) )

Airhombicity) =  5.945282e-01 £ aligmment tensor rhowbicity = Airhombic) / Rlaxial)

Zlasymmetry) = B.317324e-01 § aligrment tensor asymmetry = (B{mx) - Alyy) )/A(=z) = (S(ox) - S(yy) ) Si=zz)

[eas) =  3.3BE8387e-04 £ generslized degree of order = sgrei3/2)* [Rixx) Alyy) Riz2) | = sqrei(2/3)*|S(xx),Slyy), Siz=z) |

Results for Multi-Parameter Fit of Calculated and Experimental Data:

Dicalc) [HZ] +/- Error Diexp) [Hz] +/— Exrror Rel. Weights Diexp) -D{calc) Hormelized Weights Ztom Labels N
D[o1] = 0.580418 0.082073 0.500000 0.500000 1.000000 c[01] -0.08041%9 w[01l] = 0.100000 Ce-Cs
D[0z] = -0.0&87952 0.054400 0.010000 0.500000 1.000000 r[02] 0.077952 w[02] 0.100000 Clo-C2
D[o2] = -0.213838 0.051355 —0.240000 0.500000 1.000000 r[03] 0.073836 w[02] 0.100000 ca-ce il ek Dicalc] = (1 D058+/-00144) Djexp) + {0 1080+/-00415) ——
D[04] = 0.510004 0.485334 0.250000 0.500000 1.000000 r[04] —0.250004 w[04] 0.100000 C4-H4S 93?\u|w@|eﬂ :onhaen:enmval:
D[OS] = 3.395985 0.472049 2.150000 0.500000 1.000000 £[05] -0.24588% wl05] 0.100000 C4-Han . Vot B hom it anma ]
D[O&] = -1.957883 0.425182 —Z.050000 0.500000 1.000000 r[08] —-0.052317 w[0&] 0.100000 CT-H7S * O7Phss_struc_Mnus_spba_Pen_AKS58ng (N=10, 0=00535, R*2+0 9904) —8—
D7l = 2.818317 0.4735103 2.550000 0.500000 1.000000 c[07] -0.068317 w[07] 0.100000 C7-H7A B & -4 2 0 2 4
D[OB] = -0.083485 0.483183 —0.330000 0.500000 1.000000 r[08] = —0.240515 w[0B] = 0.100000 C5-H5 D{exp) [Hz]
D[os] = -7.182087 0.433038 —7.250000 0.500000 1.000000 c[08] = -0.087933 w[08] = 0.100000 Cl-H1
D[10] = -3.Z231022 0.437344 —2.350000 0.500000 1.000000 e[10] = —0.158978 w[1l0] = 0.100000 C3-H2
Besults for Multi-Parameter Fit of Caloulated and Experimentzl Data:
rank = s § rank of cosine matrix (check input if ramk < 5} 10
cond = 2.232186et+00 § condition nmurber of cosine matrix (check input and singular values if wvery large)
chisg = 0.024295 £ weighted total =sum of squsred residuals
gic = 10975793 § information criterion (RIC) for 5 degrees of freedom
rmsd = 0_158188 £ urveighted root mean square deviation 2
gfac = 0.053521 § weighted Q-Factor as defined by Cornilescu
rz = 0.998971 £ coefficient of determination r~2 = 1 - chi~2 / (weighted sum of squares) 1 3
<|D|> = 1532477 1.572000 £ mean shsolute (cale fexp ) parameter D[i]
| D] mir= 0. 087952 0.010000 § min. sbsoclute (cale./exp.) parameter D[i]
| D] mas= T_18Z087 7250000 £ max_ shsolute (cale fexp ) parameter D[i]
Drange= —-7.250000 3.395389 § min. and mex. (calc./exp.) parameter D[i] 8
Besults for Linear Regression of Calculated and Experimental Deta: : 4
cib) = 0.107984 +/- 0.041324 £ linear regression intercept and error -
cim) = 1.005758 +/- 0.014386 § linear regression slope and error -~ 5
chisg = 0.013238 £ weighted total sum of squared residusls
B = 0.5999185 # weighted Pearson correlation coefficient R 9
BZ = 0.938370 £ weighted Pearson correlation coefficient R™Z
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3.1.2 (-)-a-Pinenein ent-pl-c

B8PS _stnec_Mnus_sipha_Pnen_AKS56inp

info : Start Single-Conformer—-Single-Tensor (SCST) Fit with 10 RDCs 4
SUD Best-Fit Saupe Vector S(zz), Sixx-yy), Sixy), Six=), Siyz):

—2.122758e—04 Z.60BGB4e-04 -Z_1B54€le-04 1.023960e-04 B.44635le-05
Saupe Tensor (5): Aligmment Tensor (R): z

2.885721e-04 —-Z.18546le—04 1_0Z3%&0e-04 1.910481le-04 —-1.456574e-04 &.B26402e-05

—Z.18546le—04 Z_570366e-05 B.44635le-05 —1.456574e-04 1.713578e-05 5.830901e-05

1.023960e-04 B.44635le-05 -3.122758e-04 6.B26402e-05 5.630501e-05 -2_0B1B3Be-04
Trace of Saupe Tensor: -5.421011e-20 Trace of Aligmment Tensor: —3.814007e-20
Eigemvectors of Saupe Tensor: Eigemvectors of Aligmment Tensor: o

4_12260Be-01 Z.516B56e—01 -B.756114e-01 4_12260Be-01 Z.516B856e-01 -B.756114e-01

B.131Z286e-01 2.31843%-01 4.7B82Z274e-01 B.131Z86e-01 3.31843%e-01 4.782Z274e-01

4_109253e-01 -9.0913%1e-01 -&.7B4657e-02 4_1052353e-01 —-5.091351e-01 -&.784657e-02 —_
Eigenvalues of Saupe Tensor S(amx), S(yy), Siz=): Eigenwvalues of Alignment Tensor Alm), Rlyy), Alzz): £

—4 _24152Be—05 -3.714530e-04 4_13B6BZe-04 —Z.B27685e-05 -Z.476353e-04 Z.75912Ze-04 ‘.30','2
2ligment Tensor Irreducible Representation (20, 1R, A1I, 23R, AZT) : wu

—4.950604e—04 1.32543Ze-04 1.053310e-04 1.68B8363e-04 -Z.BZBESSe-04 g-
Tensor Properties:
Rlaxial) = 4.138&BZe-04 § sligmment tensor axiz]l component 3/2%h(zz) = S(z=z)
Airhombic) = 2.193584e-04 § aligmrent tensor rhorbic companent = A{xm) - A(yy) = 2/3*(S(m) - Siyy)) 4
Lirhombicity) = 5.300Z00e-01 § aligmment tensor rhombicity A{rhombic) / A{axial)
2 (asymmetry) 7.5850300e—01 § alignmment tensor asymmetry (B{mx) — Riyy) )/Rlzz) = (S(mox) - Siyy))/5(=zz)
[eas] =  4_553850e-04 £ generalized degree of order = sgrti(3/2)* |Rixx) RAiyy) Alzz) | = sqro(2/3)*|5(xx),S5(yy), Si=z=z) |

4
Besults for Multi-Parameter Fit of Calculated and Experimentzl Data:
Dicalec) [HZ] +/—- Error Dieap) [Hz] +/— Error Rel. Weights Diexp) -Dicalc) Normalized Weights Atom Labels

D[01] = 0.572815 0.0BE3B4 0.540000 0.500000 1.000000 r[01] = —0.03Z2815 w[01] = 0.100000 C-Ce
D[0Z] = 0.035431 0.050851 0.120000 0.500000 1.000000 r[02] = 0.084583 w[02] = 0.100000 CcloCz
D[03] = -0_ 485281 0.053208 -0_350000 0.500000 1.000000 [0zl = 0.138281 wl03] = 0.100000  C8-C6 3 s €111 Dcalc) = (1 0067+/-D0155) Diesg) + {0 1466+/-00576) ——
D[04] = 2.437453 0.47&BBE 2_100000 0.500000 1.000000 r[04] = —-0.337452 w[04] = 0.100000 C4-H4S 935\\w|:‘:d:mmn:ﬁvﬂ::
D[O5] = 2_81%623 0.4737393 2_300000 0.500000 1.000000 r[05] = —-0.31%&822 w[05] = 0.100000 C4-H4R urmwesghied pr e
Dlo&] = -a_zB3040 0.443238 -4.500000 0.500000 1l000000  r[o€] = -0.218340  wl0gl = 0.100000  C7-HTS 287 Struc. M. 8. Pmen. AKSS6 mp (N710. Q0057 R2-05381) 8
D[O7] = 3.837614 0.454833 3.500000 0.500000 1.000000 r[07] = -0.137814 w[07] = 0.100000 C7-HA B -6 -4 2 o 2 4
D[OB] = 0.838345 0.481732 0.500000 0.500000 1.000000 r[08] = —0.336345 w[0B] = 0.100000 C5-Hs D{exp) [Hz]
D[os] = —-7.537887 0.50&732 —8.050000 0.500000 1.000000 r[08] = -0.1123123 w[08] = 0.100000 Cl-H1
D[10] = -5.3691&4 0.453017 —5.500000 0.500000 1.000000 r[10] = —0.13083¢ w[10] = 0.100000 C3-H3
Besults for Multi-Parameter Fit of Calculated and Experimentzl Data:
rank = 5 § rank of cosine matrix (check input if ramnk < 5) 10
cond = 2.232186et+00 § condition nurber of cosine matrix (check input and singular wvelues if very large)
chisg = 0.04514Z2 § weighted total sum of sguared residusls
gic = 11.80589¢ § information criterion (RIC) for 5 degrees of freedom
m=d = 0.2124&7 § uweighted root mean square deviation 2
gfac = 0.05720% § weighted Q-Factor as defined by Cornilescu
-z = 0.936506 £ coefficient of determination r~2 = 1 - chi~2 / (weighted sum of sguares) 1 3
<|D|> = 2.821447 2_74€000 § mean sbsolute (calc./exp.) parameter D[i]
| D mire= 0.035431 0.120000 § min. sbsolute (cale./exp.) parameter D[i]
|D| mes= T7.537687 B.050000 § max. sbsclute (cale./exp.) parameter D[i]
Crange= —&.050000 3.637614 § min. and max. (calc./exp.) parameter D[i] 8
Besults for Linear Regression of Calculated and Experimentzal Deta: : 4
cib) = 0.148625 +/- 0.057551 § linear regression intercept and error -
cim) = 1.00865& +/- 0.015507 § linear regression slope and error hd 5
chisg = 0.024855 § weighted total sum of sguared residusls
B = 0.5953052 # weighted Pearson correlation coefficient R 9
B2 = 0.938105 § weighted Pearson correlation coefficient R"2
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3.1.3 pB-Caryophyllenein pl-e

info : Start Single—Conformer—-Single-Tensor (SCST) Fit with 9 RDCs

SUD Best-Fit Saupe Vector S(zz), Sixx-yy), Sixy), Six=), Siyz):
—1.889347e—04 -4.035204e-05 -&5.3B844B0e-04 -6.644401e-04 —8.550901e-04
Saupe Tensor (5): Aligmment Tensor (R):
7.427131e-05 —€.384480e-04 -6.644401e-04 4.951421e-05 —4.256320e-04 -4_425600e-04
—€.384480e—04 1.146634e-04 -B.550901e-04 —4_256320e-04 7.644223e-05 -5.700601le-04
—€.644401e—04 -B_550501e-04 -1_B885347e-04 —4_429600e-04 -5.700601e-04 -1.259564e—04
Trace of Saupe Tensor: 0. 000000e+00 Trace of Aligmment Tensor: 0. 000000e+00
Eigemvectors of Saupe Tensor: Eigemvectors of Aligmment Tensor:
—8.308851le—01 -Z.1059688e-01 -5.148937e-01 —8.308851e-01 -Z.1059688e-01 -5.148537e-01
1.40B801%e-01 B.155096e—01 -5.813545e-01 1.408015%e-01 B.155056e-01 -5.613545e-01
5.383250e-01 -5.389213e-01 -6.478533e-01 5.383230e-01 -5.389213e-01 -&5.478933e-01

Eigenvalues of Saupe Tensor S(amx), S(yy), Siz=): Eigenwvalues of Alignment Tensor Alm), Rlyy), Alzz):

6.129458e-04 B.449047e-04 -1_457855e-03 4_0B86332e-04 5.632658e-04 -5.715030e-04
2ligment Tensor Irreducible Representation (20, 1R, A1I, 23R, AZT) :

—2.995240e—04 -B.600627e-04 -1.106843e-03 -2_614208e-05 —B.26418Ze-04
Tensor Properties:

Rlaxial) = -1.457855e-03 § sligmment tensor axial component = 3/2*R(zz) = S(zz)

Airhombic) = -1.5463&66e-04 § aligmrent tensor rhorbic companent = A{xm) - A(yy) = 2/3*(S(m) - Siyy))

Ai{rhombicity) = 1.0680714e-01 § aligmment tensor rhombicity = Airhombic) / RAlaxial)

2 (asymmetry) 1.551071le-01 § alignmment tensor asymmetry (B{mx) — Riyy) )/Alzz) = (S(mx) - Siyy))/5(zz)

[eas] = 1.483333e-03 £ generalized degree of order = sgrti(3/2)* |Rixx) RAiyy) Alzz) | = sqro(2/3)*|5(xx),S5(yy), Si=z=z) |

Besults for Multi-Parameter Fit of Calculated and Experimentzl Data:

Dicalec) [HZ] +/- Error Diexp) [Hz] +/— Error BRel. Weights Diexp) -Dicalc)
D[01] = —0.527588 0.147&B8 —0.780000 0.500000 1.000000 r[01] = 0.147388
D[0Z] = —0.830515 0.164575 - 080000 0.500000 1.000000 r[02] = —0.249485
D[o3] = —0.162266 0.166274 - €350000 0.500000 1.000000 r[03] = -0.527734
D[04] = —7.462388 0.767141 - 070000 0.500000 1.000000 r[04] = 0.35z2388
D[O5] = —&.811732 0.5091&88 - 850000 0.500000 1.000000 r[05] = —0.038287
D[0&] = —-10.59703¢ 0.723805 —10.250000 0.500000 1.000000 r[0&] = 0.34703¢
D[O7] = —7.8669205 0.517295 —8.150000 0.500000 1.000000 r[07] = —0.480795
D[OB] = —1Z_B532&Z 0.512751 —1Z_870000 0.500000 1.000000 r[08] = —0.01&738
D[os] = -11.114215 0.553742 —11.3Z20000 0.500000 1.000000 r[08] = —0.205781

Besults for Multi-Parameter Fit of Calculated and Experimentzl Data:

Normalized Weights Atom Labels

wl0l]
wl0Z]
wl03]
wl04]
w[05]
wl0€]
w071
wl08]
wl09]

rank = 5 § rank of cosine matrix (check input if ramnk < 5)

cond = B8.361355e+00 § condition nurber of cosine matrix (check input and singular wvelues if very
chisg = 0.1013&7 § weighted total sum of sguared residusls

gic = 13.84%211 § information criterion (RIC) for 5 degrees of freedom

m=d = 0.318382 § uweighted root mean square deviation

gfac = 0.040204 § weighted Q-Factor as defined by Cornilescu

rz = 0.934842 § coefficient of determination r~2 = 1 - chi~2 / (weighted sum of sguares)
<|D|> = &.452068 £ mean sbsolute (caleo./exp.) parameter D[i]

|D| mir= 0.162266 §# min. sbsolute (calc./exp.) parameter D[i]

|D| mes= 12.853282 12_870000 ¢ mex. sbsolute (calc./exp.) parameter D[i]

Crange= =1z_870000 —-0.162266 § min. and max. (calc./exp.) parameter D[i]

Besults for Linear Regression of Calculated and Experimentzal Deta:

cib) = 0.150033 +/- 0.202437 § linear regression intercept and error

cim) = 1.01826% +/- 0.025583 § linear regression slope and error

chisg = 0.083887 § weighted total sum of sguared residusls

B = 0.937802 § weighted Pearson correlation coefficient R
B2 = 0.935808 § weighted Pearson correlation coefficient R"2

0.111111 C13-Cl0
0.111111 C1s5C2
0.111111 Cl4a-Cz
0.111111 C1-H1L
0.111111 Ce-HeZ
0.111111 Ce-HeE
0.111111 C5-H9
0.111111 C3-H3R
0.111111 Cl2-HIZB

large)

Valine derived PPAs as versatile LLC alignment media for RDC based structure elucidations (SI)
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3.1.4 B-Caryophyllenein ent-p1-f

info : Start Single—-Conformer—-Single-Tensor (SCST) Fit with 8 RDCs

SVD Best-Fit Saupe Vector Sizz),

Sixx-yy), Sixy), Six=),

Siyz):

-1.218728e-04 3.50720Ze-04 -5.230835e-04 -5.830206e-04 -7.06285%e-04

Saupe Tensor (5):

2 _362965e-04 —-5.230835e-04 -5_830206e-04
—5.230835e—04 -1.144237e-04 -7_082B55e-04
—5.830206e—04 -7.06285%9e-04 -1_Z18728e-04

Trace of Saupe Tensor: -1.355253e-20
Eigemvectors of Saupe Tensor:

3.595536e-01 B.069546e—01 4.&B55&5e-01
—7.879855e—01 -&€.380834e-03 &.156808e-01

4_998000e-01 —-5.905791e-01 &.335742Ze-01

Eigenvalues of Saupe Tensor S(amx), S(yy), Siz=):
5.722366e-04 &€.671231e-04 -1_239360e-03

Aligmment Tensor Irreducible Representation (RO, RIR,
—1.932087e—04 -7.546720e-04 -9_142287e-04

2ligrmment Tensor (&) :
1.575310e-04 —3.487223e-04 -3.BB6B04e-04
—2.487223e-04 -7.628245e-05 —4.70B573e-04
—2.8B6804e-04 -4.708573e-04 —8.124854e-05
Trace of Aligmment Tensor: -5_035018e-21
Eigemvectors of Aligmment Tensor:
3.595536e-01 B.069546e-01 4.&B85585%e-01
—7.879855e-01 -€.380834e-03 &.156608e-01
4_958000e-01 —-5.905751e-01 &.335742e-01
Eigenwalues of Alignment Tensor Rim), Riyy), Rizz):
3.814910e-04 4.447487e-04 -B_Z262358e-04
R2T) -

LI, .
2_269891e-04 -&.T70883e-04

Tensor Properties:
Alaxial)

-1.233360e-03

£ slignment tensor axizl component = 3/Z*R(zz) = 5(z=)

A(rhombic) = -6.325763e-05 £ aligmment tensor rhombic component = Af(xx) — Alyy) = 2/3*(S(m0) - Siyy)
Lirhombicity) = 5.104063e-02 § aligmment tensor rhombicity = Alrthombic) / A(=axial)
A (asymmetry) 7.656034e—02 § alignmment tensor asymmetry (B{mx) — Riyy) )/Alzz) = (S(mx) - Siyy))/5(zz)
[eas] = 1.240570e-03 £ generalized degree of order = sgrti(3/2)* |Rixx) RAiyy) Alzz) | = sqro(2/3)*|5(xx),S5(yy), Si=z=z) |
Besults for Multi-Parameter Fit of Calculated and Experimentzl Data:

Dicalc) [HZ] +/- Error Dieap) [Hz] +/— Error Rel. Weights Diexp) -Dicalc) Normalized Weights Atom Labels
D[01] = -0.815430 0.123724 —0.570000 0.500000 1.000000 r[01] = 0.245430 w[01l] = 0.125000 Cl3-Cl0
D[0Z] = —0.772438 0.24347¢ - 750000 0.500000 1.000000 r[02] = —0.017582 w[02] = 0.125000 ClsC2
D[o3] = -0.1&7577 0.1422&Z -430000 0.500000 1.000000 r[03] = —-0.262423 w[03] = 0.125000 Cla—Cz
D[04] = —7.472370 0.454308 -470000 0.500000 1.000000 r[04] = 0.00Z2370 w[04] = 0.125000 Cl-H1
D[O5] = —4.534832 0.458317 —4_800000 0.500000 1.000000 r[05] = —0.005188 w[05] = 0.125000 Ce-HeZ
D[0&] = -8.800773 0.453888 —8.800000 0.500000 1.000000 r[0&] = 0.000773 w[0E] = 0.125000 Ce-HeE
D[O7] = —6.547840 0.483881 —&.550000 0.500000 1.000000 r[07] = —0.00Z2380 w[07] = 0.125000 Cs-HS
D[OB] = —11_468B58 0.501081 —11._480000 0.500000 1.000000 r[08] = —0.011144 w[0B] = 0.125000 C3-H3n

Besults for Multi-Parameter Fit of Calculated and Experimentzl Data:

rank = 5 3
cond = 1.81288Ze+01 3
chisg = 0.016157 3
aic = 10.518250 £
msd = 0.127266 3
gfac = 0.015914 3
Z = 0.9583938 3
<|D|> = 5.054330 5.061250 i
|| mir= 0.187577 0.430000 i
| D max= 11.4&68856 11.480000 i
Drange= —11._480000 -0.167577 § min. and max.

rank of cosine matrix (check input if ramk < 5)

condition number of cosine matrix (check input and singular values if very large)
weighted total sum of squared residusls

information criterion (AIC) for 5 degrees of freedom

urnweighted root mean sguare deviation

weighted Q-Factor as defined by Cornilescu

coefficient of determination r~2 = 1 - chi~2 / (weighted sum of squares)

mean zbsolute (cale./exp.) parameter D[i]
min. zbsclute (cale./exp.) parameter D[i]
max. zbsolute (cale./exp.) parameter D[i]
(calc./exp.) parameter D[i]

Besults for Linear Regression of Calculated and Experimentzal Deta:

cib) = 0.011406 +/- 0.084%47

cim) = 1.001017 +/- 0.013232 §
chisg = 0.016142 3
=] = 0.553471 3
Bz = 0.558943 3

£ linear regression intercept and error
linear regression slope and error

weighted total sum of squared residusls
weighted Pearson correlation coefficient B
weighted Pearson correlation coefficient R~Z

Valine derived PPAs as versatile LLC alignment media for RDC based structure elucidations (SI)
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3.1.5 (+)-Isopinocampheol in pl-g

TSpluspcminspe_sk239_cdel3rp

info : Start Single-Conformer-Single-Tensor (SCST) Fit with 11 RDCs B 1
- C4-Ha
T
SUD Best-Fit Saupe Vector S(zz), Sixx-yy), Sixy), Six=), Siyz):
-5.637775e—04 -3.341753e-04 -7.7560592e-05 2.47322Ze-05 &.024143e-04 wr £1-H1 T
Saupe Tensor (5): Aligmment Tensor (R):
1.148011e-04 —7.756052e—05 Z_4732Z22Ze-05 7.653408e-05 —-5.170728e-05 1.&48815e-05 = CT-HTs
—7.756052e—05 4.4B576de-04 &.024143e-04 —5.170728e-05 Z2.993176e-04 4.016055e-04 3-HI
2.473222e-05 €.024143e-04 -5.637775e-04 1.648815e-05 4.016055e-04 -3.758517e-04
Trace of Saupe Tensor: 0. 000000e+00 Trace of Aligmment Tensor: 0. 000000e+00 sf b
Eigemvectors of Saupe Tensor: Eigemvectors of Aligmment Tensor:
—9.936958e—01 -9.632028e-02 5.736748e-0Z —9.936958e-01 -9.632028e-0Z 5.736748e-0Z2
—€.314660e—02 9.038513e-01 4_Z235027e-01 —€.314660e—02 9.036513e-01 4.235027e-01 C2HD
—9.26343%-02 4.172103e-01 -5.040766e-01 —9.26343%-02 4.172103e-01 -9.040766e-01 —_ A
Eigenvalues of Saupe Tensor S(amx), S(yy), Siz=): Eigenwvalues of Alignment Tensor Alm), Rlyy), Alzz): £ o . 1
1.12177%-04 7.353620e-04 -B._475395e-04 7.47852%e-05 4.50Z2413e-04 -5.650Z66e—04 % cw-cz
2ligment Tensor Irreducible Representation (20, 1R, A1I, 23R, AZT) : w
-2.337740e-04 3.201382e-05 7.73775%e-04 -2.182811e-04 -1.003362e-04 = e
Tensor Properties: 4 bds
Riaxial) = -2.47535%e-04 £ alignment tensor axizl component 3/2*k(zz) = Slzz) sr 1
A(rhombic) = -4.154580e-04 £ aligmment tensor rhombic component = Af(xx) — Alyy) = 2/3*(S(m0) - Siyy)
Lirhombicity) = 4_901905e-01 § aligmment tensor rhombicity A{rhombic) / A{axial)
Ziasy ¥ 7- 01 § alignmment tensor asymmetry (B{mx) — Riyy) )/Rlzz) = (S(mox) - Siyy))/5(=zz)
[eas] = 5.207473%-04 £ generalized degree of order = sgrti(3/2)* |Rixx) RAiyy) Alzz) | = sqro(2/3)*|5(xx),S5(yy), Si=z=z) | ok
Besults for Multi-Parameter Fit of Calculated and Experimentzl Data:
Dicalec) [HZ] +/- Error Diexp) [Hz] +/— Error Rel. Weights Diexp) -Dicalc) Normalized Weights Atom Labels
D[01] = 5.517343 0.813412 S.Z200000 0.500000 1.000000 r[01] = —-0.317342 w[01] = 0.050305 Cl-H1
D[0Z] = 1.87023& 0.814212 1.750000 0.500000 1.000000 r[02] = 0.073704 w[02] = 0.050305 C2-H2 AsF T
D[03] = &_B03624 0.571384 &_350000 0.500000 1.000000 r[o3] = -0.453624 w03] = 0.090309  C3-H3 { t5hs Dicalc) = (09974+/-0 0108) Do) + (007274/-0.0838) ——
D[04] = 1z_781538 0.597234 1Z.550000 0.500000 1.000000 r[04] = 0.16B848Z w[04] = 0.050305 C4-Has Qg;\mmf«:;on::mem:ma::
D[O5] = -4.510415 0.551e13 - 250000 0.500000 1.000000 r[05] = 0.260415 w[05] = 0.050305 C4-Héa o o "'f"""' s .
DIo&] = -16.338778 0.531258  -16.600000 0.500000 1.000000  r[0€] = -0.z01222  wiogl = 0.030303  C5-HS Lphspemnspe RS oo e (1711 QO T, K0S o
D[O7] = 7.€01B00 0.801&7e 7.700000 0.500000 1.000000 r[07] = 0.058200 w[07] = 0.050305 C7-His 15 10 -5 o 5 w0 15
D[OB] = -3.118834 0.539534 —2.500000 0.500000 1.000000 r[08] = —-0.381366 w[0B] = 0.050305 C7-Hia D(exp) [Hz]
D[os] = 0.253873 0.120941 —0.040000 0.500000 1.000000 r[08] = —-0.253873 w[08] = 0.050305 Ce-CB
D[10] = 0.7375685 0.104B48 0.820000 0.500000 1.000000 r[10] = 0.082435 w[10] = 0.050305 Ce-Co
D[11] = -1.173470 0.057332 —0.580000 0.500000 1.000000 r[11] = 0.152470 w[1ll] = 0.050305 CcloCz
Besults for Multi-Parameter Fit of Calculated and Experimentzl Data: 10
rank = 5 # rank of cosine matrix (check input if rank < 5) _
cond = 2.128683et+00 § condition nurber of cosine matrix (check input and singular wvelues if very large) -
chisg = 0.08e838 § weighted total sum of sguared residusls -
gic = 12.540776 § information criterion (RIC) for 5 degrees of freedom 2 -
m=d = 0.258528 £ unweighted root mean sguare deviation 3 OH
gfac = 0.033312 £ weighted Q-Factor as defined by Cornilescu 1
rz = 0.998882 £ coefficient of determination r~2 = 1 - chi~2 / (weighted sum of sguares)
<|D|> = 5_.88€9758 5.830303 § mean sbsolute (calc./exp.) parameter D[i]
| D mire= 0.253873 0.040000 § min. sbsolute (cale./exp.) parameter D[i] 9
|D| mes= 16.398778 16.600000 £ mex. sbsolute (calc./exp.) parameter D[i] 4
Crange= =1&. 600000 12.550000 § min. and max. (calc./exp.) parameter D[i]

Besults for Linear Regression of Calculated and Experimentzal Deta:

o) Hy,,

cib) = 0.072&65 +/- 0.083777 § linear regression intercept and error

cim) = 0.957421 +/- 0.010735 § linear regression slope and error

chisg = 0.08l8l2 § weighted total sum of sguared residusls

B = 0.933473 § weighted Pearson correlation coefficient R
B = 0.958947 £ weighted Pearson correlation coefficient B2
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3.1.6 (-)-Isopinocampheol in pl-g

info : Start Single-Conformer—-Single-Tensor (SCST) Fit with 11 RDCs

SUD Best-Fit Saupe Vector S(zz), Sixx-yy), Sixy), Six=), Siyz):
7.58B062e-04 —-1.874118e—04 -Z.63181Ze-04 -5_B05521e-04 4.715903e-04

Saupe Tensor (5):

—4.731050e—04 -Z_.631812e-04 -5_B05521e-04
—Z.63181Ze—04 -Z_B56572e-04 4.715903e-04
—5.805521e—04 4.7159503e-04 7.58B0&62e-04

2ligrmment Tensor (&) :

—2.154060e-04 -1.754541e-04 —2_B870347e-04
—1.754541e-04 -1.504648e-04 32.14660Z2e-04
—2.870347e-04 3.146602e-04 G5.058708e-04

Trace of Saupe Tensor: 0. 000000e+00
Eigemvectors of Saupe Tensor:
1.228€lBe-01
—5.047030e-01
4_.079425%-01

9.25420%e-01 -2.584704e-01

2.525170e-01 2.42B450e-01

2.821B6Ze-01 B.86B3050=-01

Eigenvalues of Saupe Tensor S(amx), S(yy), Siz=):
—4 _.62783Ze—04 -7.2Z20625e-04 1.1B4B4Ge-03

Trace of Aligmment Tensor: 0. 000000e+00
Eigemvectors of Aligmment Tensor:
1.22B61Be-01 95.25420%9e-01 -3.584704e-01
—9.047030e-01 2Z.525170e-01 2.428450e-01
4_079425%-01 Z.8Z1B6Ze-01 B.&283050e-01
Eigenwalues of Alignment Tensor Rim), Riyy), Rizz):
—2.085221e-04 -4.813750e-04 7.85857le-04

2ligment Tensor Irreducible Representation (20, 1R, A1I, 23R, AZT) :
1.202955%e-02 —7.514767e—04 &.1095Z24e-04 -1_212345e-04 -3.406662e-04

Tensor Properties:

Rlaxial) = 1.1B4B4dge-02 § aligmrent tensor axial component 3/2%*L(zz) = S(=z=z)
A(rhombic) = 1.728523%e-04 £ aligmment tensor rhombic component = Af(xx) — Alyy) = 2/3*(S(m0) - Siyy)
Lirhombicity) = 1.458B864e-01 § aligmment tensor rhombicity A{rhombic) / A{axial)
2 (asymmetry) 2_188298e—01 § alignmment tensor asymmetry (B{mx) — Riyy) )/Rlzz) = (S(mox) - Siyy))/5(=zz)
[eas] = 1.1%42&%e-03 £ generalized degree of order = sgrti(3/2)* |Rixx) RAiyy) Alzz) | = sqro(2/3)*|5(xx),S5(yy), Si=z=z) |
Besults for Multi-Parameter Fit of Calculated and Experimentzl Data:

Dicale) [HZ] +/- Error Diexp) [Hz] +/- Error Rel. Weights Diexp) -Dicalc) HNormalized Weights Atom
D[01] = —23.015572 0.881517 —23_750000 0.500000 1.000000 r[01] = —-0.730428 w[01] = 0.050305 Cl-H1
D[0Z] = 12203140 0.713&35 12200000 0.500000 1.000000 r[02] = —0.003140 w[02] = 0.050305 C2-H2
D[o3] = 1z.138Ble 0.818471 11.450000 0.500000 1.000000 r[03] = —0.8888le w[03] = 0.050305 C3-H3
D[04] = —2.852849 0.78&884 —2.700000 0.500000 1.000000 r[04] = —0.007151 w[04] = 0.050305 C4-Has
D[O5] = 4_815025 0.745262 4_850000 0.500000 1.000000 r[05] = 0.030971 w[05] = 0.050305 C4-Héa
D[0&] = —9.8§78841 0.6BEB24Z —10.400000 0.500000 1.000000 r[06] = -0.72115% w[0E] = 0.050%05 C5-H5
D[O7] = 5.784373 0.871353 5.450000 0.500000 1.000000 r[07] = —-0.314572 w[07] = 0.050305 C7-His
D[OB] = 15.575413 0.81Z2644 15. 200000 0.500000 1.000000 r[08] = —-0.775412 w[0B] = 0.050305 C7-Hia
D[os] = 1.024157 0.102377 0.7280000 0.500000 1.000000 r[08] = —-0.244157 w[08] = 0.050305 Ce-CB
D[10] = 1.101&B5 0.0758BZ 1.240000 0.500000 1.000000 r[10] = 0.138315 w[10] = 0.050305 Ce-Co
D[11] = —0.453223 0.143455 —0.440000 0.500000 1.000000 r[11] = 0.013zz23 w[1ll] = 0.050305 CcloCz

Besults for Multi-Parameter Fit of Calculated and Experimentzl Data:

rank = 5 3
cond = 2 _12B&B3e+00 3
chisg = 0.Z205881 £
aic = 19233504 3
msd = 0.458108 3
gfac = 0.041545 3
Z = 0.9598238 3
<|D|> = B.824700 B.5BT7Z72 i
|| mir= 0.453223 0.440000 i
| D max= 23019572 23.750000 i
Drange= —23_750000 15.575412 i

rank of cosine matrix (check input if ramk < 5)

condition number of cosine matrix (check input and singular values if very large)
weighted total sum of squared residusls

information criterion (AIC) for 5 degrees of freedom

urweighted root mean sguare deviation

weighted Q-Factor as defined by Cornilescu

coefficient of determination r~2 = 1 - chi~2 / (weighted sum of squares)

mean zbsolute (cale./exp.) parameter D[i]
min. zbsclute (cale./exp.) parameter D[i]
max. zbsolute (cale./exp.) parameter D[i]
min. and mex. (calec./exp.) parameter D[i]

Besults for Linear Regression of Calculated and Experimentzal Deta:

cib) = 0.309785 +/- 0.114534 §
cim) = 0.554133 +/- 0.0103%2 §
chisg = 0.115618 3
=] = 0.55935039 3
BE = 0.553017 i

linear regression intercept and error

linear regression slope and error

weighted total sum of squared residusls
weighted Pearson correlation coefficient B
weighted Pearson correlation coefficient R-Z

Valine derived PPAs as versatile LLC alignment media for RDC based structure elucidations (SI)
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3.1.7 (-)-Menthol in pl-e

info : Start Single—-Conformer—-Single-Tensor (SCST) Fit with 13 RDCs 20

SVD Best-Fit Saupe Vector 5(zz), Sixx-yy), Sixy), Siux=),
—€.914080e—04 1.B32601e-03 9S.6263595e-04 5.861313e-05
Saupe Tensor (5):

1.262004e-023 9.6263%5e-04 9S_B6l313e-05

9.626395e-04 —5.705962e—04 -7.752750e-04

9.861313e-05 —7.752750e—04 -&.514080e-04
Trace of Saupe Tensor: 0. 000000e+00
Eigemvectors of Saupe Tensor:

3.376ll4e-01 Z.64Z200Be—01 5.034470e-01

—5.514033e—01 -7.223668e-01 4.173016e-01

7.628715e-01 —&.390455e-01 -5_815804e-02
Eigenvalues of Saupe Tensor S(amx), S(yy), Siz=):
—8.739786e—05 -1.608530e-03 1.&5592Be-02
Aligmment Tensor Irreducible Representation (A0, RAIR, A1
-1.096111le—03 1.276465e-04 -1.003525%-02 1.1B86075e-03

Siyz):
—7.752750e—-04
2ligrmment Tensor (&) : 15
B.413362e-04 &.417557e-04 &.574205%-05
6.4175597e-04 —3.803575e-04 -5.168500e-04
&.574205%-05 —5.168500e-04 -4_&05387e-04
Trace of Aligmment Tensor: 0. 000000e+00
Eigervectors of Aligmment Tensor:
3.376ll4e-01 Z.64Z200Be-01 95.034470e-01
—5.514033e-01 -7.223668e-01 4.173016e-01
T7.6828715e-01 —&.390455e-01 -5.B815804e-0Z2
Eigenwalues of Alignment Tensor Rim), Riyy), Rizz):
—5.B826524e-05 -1.072354e-03 1.13061%-03
I, AZR, AZT):
1.246057e-02

a3

Dicale) [Hz)

31_Menthol_AK561_bestFITng

Tensor Properties:

Rlaxial) = 1.89532Be-02 § aligmrent tensor axial component 3/2%*L(zz) = S(=z=z)

Airhombic) = 1.014088e-03 § aligmrent tensor rhorbic companent = A{xm) - A(yy) = 2/3*(S(m) - Siyy))

Lirhombicity) = 5.979547e-01 § aligmment tensor rhombicity A{rhombic) / A{axial)

2 (asymmetry) B.5969321e-01 § alignmment tensor asymmetry (B{mx) — Riyy) )/Alzz) = (S(mx) - Siyy))/5(zz)

Goo = 1.909831le-03 £ generzlized degree of crder = sgrt(3/2)* [Rixx) Riyy) Rlzz) | = sgro(2/3)*|S(mx),S(yy), Si=z=) |

Besults for Multi-Parameter Fit of Calculated and Experimentzl Data:

Dicalc) [HZ] +/- Error Dieap) [Hz] +/— Error Rel. Weights Diexp) -Dicalc) Normalized Weights Atom Labels
D[01] = 16.225728 0.B45373 1&.2800000 0.500000 1.000000 r[01] = 0.574272 w[01l] = 0.076923 Cl-H1
D[0Z] = 14325458 0.B833283 15.550000 0.500000 1.000000 r[02] = 1.624542 w[02] = 0.078923 C2-H2n
D[o3] = —-3.804802 1.15483¢ —4_850000 0.500000 1.000000 r[03] = —1.2453%8 w[03] = 0.078923 CZ-HZE 5
D[04] = 17.717573 0.548554 18.700000 0.500000 1.000000 r[04] = 0.582421 w[04] = 0.078923 C3-H3
D[O5] = 15.580405 0.852311 12.500000 0.500000 1.000000 r[05] = —2.080405 w[05] = 0.078923 C4-H4
D[0&] = 14432357 0.952515 12.450000 0.500000 1.000000 r[0&] = —-0.582357 w[0E] = 0.078923 C5-H5R
D[O7] = —4_1%8851 1.15100& —2.150000 0.500000 1.000000 r[07] = 1.048851 w[07] = 0.076923 C5-HEE
D[OB] = 5.207373 0.7551597 B.550000 0.500000 1.000000 r[08] = —-0.857372 w[0B] = 0.078923 Ce-HeE
D[os] = 18.433388 0.548097 18.300000 0.500000 1.000000 r[08] = —0.139388 w[08] = 0.078923 Ce—-Hel
D[10] = —-2.038177 225528 —1.550000 0.500000 1.000000 r[10] = 0.04€177 w[1l0] = 0.078923 -
D[11] = 5.773350 0.713012 10.350000 0.500000 1.000000 r[11] = 0.57&850 w[1ll] = 0.078923 Ce-HB
D[12] = —-0.07&856 0.300411 —0.140000 0.500000 1.000000 r[12] = —0.063344 w[1l2] = 0.076923 clo-Ce
D[13] = 1.06744& 0.225347 0. &50000 0.500000 1.000000 r[13] = -0.37744¢ w[13] = 0.078923 cs-C8

Besults for Multi-Parameter Fit of Calculated and Experimentzl Data:

rank = 5 § rank of cosine matrix (check input if ramnk < 5)

cond = 2.005853et+01 § condition nurber of cosine matrix (check input and singular wvelues if very large)
chisg = 0.585474 § weighted total sum of sguared residusls

gic = gl.244855 § information criterion (RIC) for 5 degrees of freedom

m=d = 0.932710 § uweighted root mean square deviation

gfac = 0.084308 § weighted Q-Factor as defined by Cornilescu

rz = 0.986307 £ coefficient of determination r~2 = 1 - chi~2 / (weighted sum of sguares)
<|D|> = 5.745075 9.724815 § mean sbsolute (calc./exp.) parameter D[i]

| D mire= 0.076658 0.140000 § min. sbsolute (cale./exp.) parameter D[i]

|D| mes= 18.433388 18.700000 £ mex. sbsolute (calc./exp.) parameter D[i]

Crange= —4_850000 18.700000 § min. and max. (calc./exp.) parameter D[i]

Besults for Linear Regression of Calculated and Experimentzal Deta:

cib) = 0.214583 +/- 0.408888

cim) = 0.580254 +/- 0.034725 §
chisg = 0.5954570 3
=] = 0.553163 3
Bz = 0.586384 §

£ linear regression intercept and error
linear regression slope and error

weighted total sum of squared residusls
weighted Pearson correlation coefficient B
weighted Pearson correlation coefficient R~Z

Valine derived PPAs as versatile LLC alignment media for RDC based structure elucidations (SI)

-H:

2E
E5-HSE

Dicalc) = (09803 +/-00347) Dfexp) + (02146+/-0 408%) —— |
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3.1.8 (-)-Menthol in ent-pl-c

info : Start Single—-Conformer—-Single-Tensor (SCST) Fit with 13 RDCs

SUD Best-Fit Saupe Vector S(zz), Sixx-yy), Sixy), Six=), Siyz):
—1.009006e—03 1.565017e-03 &.734450e-04 —-6.70577%e-04 —2.85415%-04

Saupe Tensor (5):

1.287011e-02 &.734450e—04 -&.705775e-04
6.734450e-04 —Z_780059e—04 -3_854195e-04
—€&.70577%—-04 -3_85419%e-04 -1.005006e-02
Trace of Saupe Tensor: —-Z.1e8404e-1%

Eigemvectors of Saupe Tensor:

—-3.988681e-01 -1.852477e-01 -8.581022e-01
5.028715e-01 —-Z.506415e-01 —-3.432875e-01
-1.603970e-01 —-9.501506e-01 2.672278e-01

2ligrmment Tensor (&) :

B.580076e-04 4.489633e-04 -4.470515%=-04

4_4B9633e-04 -1.853372e-04 -2_589466e-04
—4_47051%-04 -Z_565466e-04 —&.T26703e-04
Trace of Aligmment Tensor: -1.445803e-1%
Eigemvectors of Aligmment Tensor:
—2.598B681le-01 -1.852477e-01 —8.58102Ze-01

5.028715e-01 —Z.506415e-01 —-3.4592B875e-01
—1.803970e-01 -9.501506e-01 Z.&72278e-01

Eigenvalues of Saupe Tensor S(amx), S(yy), Siz=): Eigenwvalues of Alignment Tensor Alm), Rlyy), Alzz):

-5.07047%e-04 -1.241406e-03 1.748454e-03

—-3.38031%e-04 -8.276043e-04 1.165636e-03

2ligment Tensor Irreducible Representation (20, 1R, A1I, 23R, AZT) :
—1.559608e—03 -B.6B0076e-04 -4.988941le-04 1.012853e-03 B.717188e-04

Tensor Properties:

Rlaxial) = 1.748454e-02 § aligmrent tensor axial component 3/2%*L(zz) = S(=z=z)
A(rhombic) = 4.835724e-04 £ aligmment tensor rhombic component = Af(xx) — Alyy) = 2/3*(S(m0) - Siyy)
Lirhombicity) = 2_B00030e-01 § aligmment tensor rhombicity A{rhombic) / A{axial)
2 (asymmetry) 4_200044e-01 § alignmment tensor asymmetry (B{mx) — Riyy) )/Alzz) = (S(mx) - Siyy))/5(zz)
[eas] = 1.7%%12&e-03 £ generalized degree of order = sgrti(3/2)* |Rixx) RAiyy) Alzz) | = sqro(2/3)*|Si(xx),S(yy), Si=z=z) |
Besults for Multi-Parameter Fit of Calculated and Experimentzl Data:

Dicalc) [HZ] +/- Error Dieap) [Hz] +/— Error Rel. Weights Diexp) -Dicalc) Normalized Weights Atom Labels
D[01] = 20.613307 1.052502 21.050000 0.500000 1.000000 r[01] = 0.43&0392 w[01l] = 0.076923 Cl-H1
D[0Z] = 18.574132 1.054223 18.550000 0.500000 1.000000 r[02] = 0.375808 w[02] = 0.078923 C2-H2n
D[o3] = -0.812038 1.0978&62 - 800000 0.500000 1.000000 r[03] = -1.5873&62 w[03] = 0.078923 CZ-HZE
D[04] = 20.284035 1.047854 20.450000 0.500000 1.000000 r[04] = 0.185385 w[04] = 0.078923 C3-H3
D[O5] = 158.2335343 1.02&058 20.500000 0.500000 1.000000 r[05] = 2_20&057 w[05] = 0.078923 C4-H4
D[0&] = 18.401740 1.124154 1&.100000 0.500000 1.000000 r[0&] = 301740 w[0E] = 0.078923 C5-H5R
D[O7] = -1.304430 1.105851 0.800000 0.500000 1.000000 r[07] = 2.104430 w[07] = 0.076923 C5-HEE
D[OB] = 12303033 0.85&020 12800000 0.500000 1.000000 r[08] = 0.250%07 w[0B] = 0.078923 Ce-HeE
D[os] = 20.171550 1.069841 15_300000 0.500000 1.000000 r[08] = —-0.871550 w[08] = 0.078923 Ce—-Hel
D[10] = —-2.B32003 0.21&570 —Z._770000 0.500000 1.000000 r[10] = 0.12Z200% w[1l0] = 0.078923 -
D[11] = 10.423334 0.803573 10.200000 0.500000 1.000000 r[11] = —-0.229934 w[1ll] = 0.078923 Ce-HB
D[12] = 0.545435 0.31&243 —0.170000 0.500000 1.000000 r[12] = —0.7154595 w[1l2] = 0.076923 clo-Ce
D[13] = 0.943840 0.263897 1.510000 0.500000 1.000000 r[13] = 0.560180 w[l3] = 0.078923 cs-C8
Besults for Multi-Parameter Fit of Calculated and Experimentzl Data:
rank = 5 § rank of cosine matrix (check input if rank < 5)
cond = 2.005853et+01 § condition nurber of cosine matrix (check input and singular wvelues if very large)
chisg = 1.588384 § weighted total sum of sguared residusls
gic = 82.5595989 § information criterion (RIC) for 5 degrees of freedom
m=d = 1.280311 § uweighted root mean square deviation
gfac = 0.089323 § weighted Q-Factor as defined by Cornilescu
rz = 0.981834 £ coefficient of determination r~2 = 1 - chi~2 / (weighted sum of sguares)
<|D|> = 11.1570583 11.323077 § mean sbsolute (calc./exp.) parameter D[i]
| D mire= 0.545435 0.170000 § min. sbsolute (cale./exp.) parameter D[i]
|D| mes= 20.613307 21.050000 ¢ mex. sbsolute (calc./exp.) parameter D[i]
Crange= —Z.8520098 21.050000 § min. and max. (calc./exp.) parameter D[i]

Besults for Linear Regression of Calculated and Experimentzal Deta:

cib) = 0.153452 +/- 0.585207
cim) = 0.38343% +/- 0.040327
chisg = 1.564223
=] = 0.550878
Bz = 0.581833%

£

3
3
3
3

linear regression intercept and error

linear regression slope and error

weighted total sum of squared residusls
weighted Pearson correlation coefficient B
weighted Pearson correlation coefficient R~Z

Valine derived PPAs as versatile LLC alignment media for RDC based structure elucidations (SI)

Dicale) [Hz)

=

08_Menthol_AK556_bestFITnp

H

+ 2o . Salz—"z’t:a.w.

Ch-HEE:

=00

Dicalc) = (09834+/-00403) D{exp) + (0 1595+/-0 5652) ——
95% uvwoighted confidence intarvail
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3.1.9 Di-B-D-Fructoseacetonide in pl-a

info : Start Single—-Conformer—-Single-Tensor (SCST) Fit with 8 RDCs

SVD Best-Fit Saupe Vector Sizz),
-5.649274e—04 1.015499e-03 -5.4775596e-04
Saupe Tensor (5):
7.902131e-04 —-5.477556e—04
—5.4775596e—04 -Z_252857e-04
4.18543%-04 1.14454Ze-04 -5.845274e-04
Trace of Saupe Tensor:
Eigemvectors of Saupe Tensor:
1.855778e-01 —2.688451e—01 S._1077&7e-01
7.977250e-01 —4.846505e—01 -3_588157e-01
5.737558e-01 7.531376e—01
Eigenwalues of Saupe Tensor 5imt),
—Z.703643e—04 -B_295316e-04 1.095856e-02
gmment Tensor Irreducible Bepresentation (R0, RIR,
—8.95596%—04 5.417704e-04 1.482033e-04 &. 5743962 04 7. 090495& 04

213

Sixx-yy), Sixy), Six=), Siyz):
4_18543%e-04 1.14494Ze-04
2ligrmment Tensor (&) :
5.268087e-04 —3.651731e-04 2_750252e-04
—2.851731le-04 -1.501505e-04 7.832947e-05
2.750252e-04 7.632547e-05 -3.7866183e-04
Trace of Aligmment Tensor: 0. 000000e+00
Eigemvectors of Aligmment Tensor:
1.855778e-01 —3.688451e-01 95._107767e-01
7.977250e-01 —4.846505e-01 —-3.588157e-01
5.737558e-01 7.531376e-01 2.042966e-01
Eigenwalues of Alignment Tensor Rime), Riyy),
—1.802428e-04 -5.530211e-04 7.33263%-04
AT, AZR, AZT):

4_18543%-04
1.144342e-04

0.000000e+00

Z.04z388e-01

Siyy), Si=z=z): Aizz):

Tensor Properties:

Rlaxial) = 1.09%856e-02 £ zligmment tensor axisl component = 3/2%A(=zz) = S(zz=)
A(rhombic) = 3.727782e-04 £ aligmment tensor rhombic component = Af(xx) — Alyy) = 2/3*(S(m0) - Siyy)
Lirhombicity) = 3.385214e-01 § aligmment tensor rhombicity = Alrthombic) / A(=axial)
A (asymmetry) 5.083821e-01 § alignmment tensor asymmetry (B{mx) — Riyy) )/Alzz) = (S(mx) - Siyy))/5(zz)
[eas] = 1.14823%8e-03 £ generalized degree of order = sgrti(3/2)* |Rixx) RAiyy) Alzz) | = sqro(2/3)*|5(xx),S5(yy), Si=z=z) |
Besults for Multi-Parameter Fit of Calculated and Experimentzl Data:

Dicalc) [HZ] +/- Error Dieap) [Hz] +/— Error Rel. Weights Diexp) -Dicalc) Normalized Weights Atom Labels
D[01] = 0.078033 0.10457& 0.Z30000 0.500000 1.000000 r[01] = 0.153381 w[01] = 0.125000 cr-Co
D[0Z] = —-0.455187 0.133332 —0.850000 0.500000 1.000000 r[02] = —-0.234B12 w[02] = 0.125000 cr-ce
D[o3] = 5.B64861 0.55&478 &.100000 0.500000 1.000000 r[03] = 0.235133 w[03] = 0.125000 C5-H5B
D[04] = -10.401&889 0.76418l —5_B00000 0.500000 1.000000 r[04] = 0.801&83 w[04] = 0.125000 C5-H5R
D[O5] = §.737208 0.567564 7.000000 0.500000 1.000000 r[05] = 0.2621592 w[05] = 0.125000 Ce-HeB
D[0&] = -1.558335 0.561520 —Z.200000 0.500000 1.000000 r[0&] = —-0.243085 w[0E] = 0.125000 Ce—-Hel
D[O7] = 18. 683364 0.564785 18.500000 0.500000 1.000000 r[07] = 0.21083¢ w[07] = 0.125000 C4-H4
D[OB] = 2.31303% 0.75%212 1.700000 0.500000 1.000000 r[08] = —-0.813033 w[0B] = 0.125000 C3-H3
Besults for Multi-Parameter Fit of Calculated and Experimentzl Data:
rank = 5 § rank of cosine matrix (check input if ramnk < 5)
cond = 3.631845e+00 § condition nurber of cosine matrix (check input and singular wvelues if very large)
chisg = 0.130521 § weighted total sum of sguared residusls
gic = 14.176885 § information criterion (RIC) for 5 degrees of freedom
m=d = 0.381277 § uweighted root mean square deviation
gfac = 0.043862 § weighted Q-Factor as defined by Cornilescu
rz = 0.997875 £ coefficient of determination r~2 = 1 - chi~2 / (weighted sum of sguares)
<|D|> = 5.811885 5.B27500 § mean sbsolute (calc./exp.) parameter D[i]
| D mire= 0.076033 0.Z30000 § min. sbsolute (cale./exp.) parameter D[i]
|D| mes= 158. 683364 18.500000 ¢ mex. sbsolute (calc./exp.) parameter D[i]
Crange= =10.40168% 18.500000 § min. and max. (calc./exp.) parameter D[i]
Besults for Linear Regression of Calculated and Experimentzal Deta:
cib) = —0.04625Z +/- 0.154425 § linear regression intercept and error
cim) = 0.99%883 +/- 0.018863 § linear regression slope and error
chisg = 0.128350 § weighted total sum of sguared residusls
B = 0.9383958 § weighted Pearson correlation coefficient R
B2 = 0.937314 § weighted Pearson correlation coefficient R"2

D{calc) [Hz]

a3

25_Fructose_scetond_AK-559inp

(LAY

Ch-HE6B
HEE

Djcakc) = (0:9999+/-00187) Diap) + (-004534/-0.154d) =—— |
5 unweighted confidence ntervall
unwesghited prediction mterval
25 Fructose acetond_AK: Ssﬁrotl\ 8, 0=00437, R'2=09975) —8—

] 5 10 15 2
Diexp) [Hz]
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3.1.10 Di-B-D-Fructoseacetonide ent-pl-c

info : Start Single—-Conformer—-Single-Tensor (SCST) Fit with 8 RDCs

SUD Best-Fit Saupe Vector S(zz), Sixx-yy), Sixy), Six=), Siyz):
-1.9625931le—04 B.5B2792e-04 -3.537743e-04 -7.633794e-05 &.0B651le-04
Saupe Tensor (5): Aligmment Tensor (R):
5.272B6Ze-04 —23.537743e-04 -7.633794e-05 3.515241e-04 —Z.358455e-04 -5.085156e-05
—2.537743e—04 -3.309530e-04 &.0B651le-04 —Z.358455e-04 -Z_206620e-04 4.057674e-04
—7.6337594e—05 &.0B8651le-04 -1.9862931e-04 —5.089156e-05 4.057674e-04 -1.30B6Z2le-04
Trace of Saupe Tensor: 2._710505e-20 Trace of Aligmment Tensor: 1.807004e-20
Eigemvectors of Saupe Tensor: Eigemvectors of Aligmment Tensor:
-5.637677e—01 B.115493e-01 -1.534726e-01 —5.637677e-01 B.115493e-01 -1.534726e-01
—4 _58081Be—01 -4.618518e-01 -7.555030e-01 —4_5B80B1Be-01 -4.618518e-01 —7.555050=—01
—&.B72606e—01 —-3.578836e-01 &.321330e-01 —&.B872606e—01 -3.578836e-01 &.321330e-01
Eigenwalues of Saupe Tensor Simm), Sivy), Eigenwalues of Alignment Tensor Rime), Riyy),
1.487720e-04 7T.62Z2BZ2%e—04 -5.09054Be-04 5. 7847972 05 5.0B1BB&e-04 -&.080365e-04
2ligment Tensor Irreducible Representation (20, 1R, A1I, 23R, AZT) :
—2.111855e—04 -9_BB1315e-05 7.B878485e-04 ©5. 5548572 04 4 5793152 04
Tensor Properties:
Rlaxial) = -5.05054B8e-04

Sizz): Rizz):

£ slignment tensor axizl component = 3/Z*R(zz) = 5(z=)

Airhombic) = -4.103406e-04 § aligmrent tensor rhorbic companent = A{xm) - A(yy) = 2/3*(S(m) - Siyy))

Lirhombicity) = 4_513926e-01 § aligmment tensor rhombicity = Alrthombic) / A(=axial)

2 (asymmetry) &.TTOEESe—01 £ alignment tensor asymmetry (B{mx) — Riyy) )/Alzz) = (S(mx) - Siyy))/5(zz)

[eas] = 5.7&0457e-04 £ generalized degree of order = sgrti(3/2)* |Rixx) RAiyy) Alzz) | = sqro(2/3)*|5(xx),S5(yy), Si=z=z) |

Besults for Multi-Parameter Fit of Calculated and Experimentzl Data:

36_Fructose_scetond_AK-556np

D{calc) [Hz]

4 CH-HEB

(o O

Ch-HEA

£5-H5A

Dicalc) = (10050+/-0 0246) Diexp) + (-020184/0.1957) =
5 urvweighted confidence intervall
m ted predction ntervll
36 Fruciose_scetond, nKSSﬁmU\ 8, Q=0 0615, R*2=0 9964) —8—

Dicalc) [HZ] +/- Error Dieap) [Hz] +/— Error Rel. Weights Diexp) -Dicalc) Normalized Weights Atom Labels
D[01] = -0.31&018 0.06BB7S —0.240000 0.500000 1.000000 r[01] = 0.07&018 w[01l] = 0.125000 cr-Co
D[0Z] = —-0.545385 0.13e458 0.530000 0.500000 1.000000 r[02] = 1.075385 w[02] = 0.125000 cr-ce
D[o3] = -1.523347 —=1.700000 0.500000 1.000000 r[03] = 0.223387 w[03] = 0.125000 C5-H5B
D[04] = 4_483238 5.000000 0.500000 1.000000 r[04] = 0.53&762 w[04] = 0.125000 C5-H5R 10 |
D[O5] = —9.445859% —5_300000 0.500000 1.000000 r[05] = 0.145853 w[05] = 0.125000 Ce-HeB
D[0&] = 10.9352 &8 10.700000 0.500000 1.000000 r[0&] = —0.255266 w[0E] = 0.125000 Ce—-Hel
D[O7] = 16.363518 0.527227 1&. 800000 0.500000 1.000000 r[07] = 0.23048Z w[07] = 0.125000 C4-H4 10
D[OB] = 0.955161 0.809317 0.500000 0.500000 1.000000 r[08] = —0.455181 w[0B] = 0.125000 C3-H3
Besults for Multi-Parameter Fit of Calculated and Experimentzl Data:
rank = 5 § rank of cosine matrix (check input if ramnk < 5)
cond = 3.631845e+00 § condition nurber of cosine matrix (check input and singular welues if very large)
chisg = 0.23870% § weighted total sum of sguared residusls
gic = 17. 638881 § information criterion (RIC) for 5 degrees of freedom
m=d = 0.4BB578 § uweighted root mean square deviation
gfac = 0.081453 § weighted Q-Factor as defined by Cornilescu
rz = 0.995633 £ coefficient of determination r~2 = 1 - chi~2 / (weighted sum of sguares)
<|D|> = 5.632458 5.571250 § mean sbsolute (calc./exp.) parameter D[i]
| D mire= 0.31e018 0.240000 § min. sbsolute (cale./exp.) parameter D[i]
|D| mes= 16.363518 16.600000 £ mex. sbsolute (calc./exp.) parameter D[i]
Crange= —5.44583% 1&.800000 § min. and max. (calc./exp.) parameter D[i]

Besults for Linear Regression of Calculated and Experimentzal Deta:

cib) = —0.20184% +/- 0.195874 § linear regression intercept and error

cim) = 1.005048 +/- 0.024828 § linear regression slope and error

chisg = 0.201584 § weighted total sum of sguared residusls

B = 0.938203 § weighted Pearson correlation coefficient R
B2 = 0.593e410 § weighted Pearson correlation coefficient R"2

Valine derived PPAs as versatile LLC alignment media for RDC based structure elucidations (SI)
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3.1.11 (+)-Camphorin pl-b

info : Start Single-Conformer—-Single-Tensor (SCST) Fit with 10 RDCs

SUD Best-Fit Saupe Vector S(zz), Sixx-yy), Sixy), Six=), Siyz):

2 _B00164e-04 —&.1651597e-04 -5._8616093e-05
Saupe Tensor (5):
—4 _48268le—04 -9.616093e-05
—9.816053e—05 1.882517e-04
1.145754e-04 B.033263e-05
Trace of Saupe Tensor:
Eigemvectors of Saupe Tensor:
—Z.15651%—-01 -B.398B&4e-02 -9.728516e-01
B.976073e-01 —4.092571e-01 -1.8&36365e-01
—2.844416e—01 -9.0B5273e-01 1.&36545e-01
Eigenvalues of Saupe Tensor S(amx), S(yy), Siz=):
1.569484e-04 32.26B8356e—04 -4_B37840e-04

1.145754e-04
B8.033263e-05
Z_B001l64e—04
0.000000e+00

Aligmment Tensor Irreducible Representation (RO, AR, RIT

1.145754e-04 E.033283e-05

2ligrmment Tensor (&) :
—Z.98B454e-04 -6.41072%e-05
—€.41072%-05 1.12167B8e-04
7.665028e-05 §5.35550%9e-05 1.B66776e—04

Trace of Aligmment Tensor: 0. 000000e+00

Eigemvectors of Aligmment Tensor:

—2.15651%-01 -B.398864e-0Z —9.728516e-01
B.976073e-01 —4.092571e-01 -1.636365-01
—2.844416e-01 -9.0B5273e-01 1.836545e-01

Eigenwalues of Alignment Tensor Rim), Riyy), Rizz):

1.046322e-04 Z.178504e-04 -3_Z225227e-04

RZR, RIZT):

7.665028e—05
5.35550%e-05

4.439187e-04 1.488262e-04 1.03983%-04 -3.990169e-04 —1_244724e-04

Tensor Properties:
Rlaxial) —4_B837840e-04

£ slignment tensor axizl component = 3/Z*R(zz) = 5(z=)

A(rhombic) = -1.132582Ze-04 £ aligmment tensor rhombic component = Af(xx) — Alyy) = 2/3*(S(m0) - Siyy)
Lirhombicity) = 2.341050e-01 § aligmment tensor rhombicity = RAlrthombic) / A{=sxial)
2 (asymmetry) 3.511&3%e-01 § alignmment tensor asymmetry (B{mx) — Riyy) )/Rlzz) = (S(mox) - Siyy))/5(=zz)
[eas] = 4.9382&%e-04 £ generalized degree of order = sgrti(3/2)* |Rixx) RAiyy) Alzz) | = sqro(2/3)*|5(xx),S5(yy), Si=z=z) |
Besults for Multi-Parameter Fit of Calculated and Experimentzl Data:

Dicalec) [HZ] +/—- Error Dieap) [Hz] +/— Error Rel. Weights Diexp) -Dicalc) Normalized Weights Atom Labels
D[01] = 0.315343 0.455352 0.300000 0.500000 1.000000 r[01] = —0.015342 w[01] = 0.100000 C3-HaC
D[0Z] = 3.e01078 0.455833 3.500000 0.500000 1.000000 r[02] = —0.101078 w[02] = 0.100000 C3-H3T
D[o3] = 10.584809 0.484832 10.500000 0.500000 1.000000 r[03] = 0.215351 w[03] = 0.100000 C4-HAC
D[04] = -1.513&33% 0.4115&80 —=1.700000 0.500000 1.000000 r[04] = 0.213833 w[04] = 0.100000 C4-HAT
D[O5] = -1.184082 0.478302 -900000 0.500000 1.000000 r[05] = 0.264082 w[05] = 0.100000 C5-Hs
D[0&] = —5.008231 0.482097 - 800000 0.500000 1.000000 r[0&] = 0.20Bz231 w[0E] = 0.100000 Ce-HeC
D[O7] = —2.121177 0.411512 - 000000 0.500000 1.000000 r[07] = 0.121177 w[07] = 0.100000 Ce-HeT
D[OB] = -0.332821 0.075800 —0.320000 0.500000 1.000000 r[08] = 0.01z821 w[08] = 0.100000 ce-c7
D[os] = 0.734681 0.071700 0.800000 0.500000 1.000000 r[08] = 0.065333 w[08] = 0.100000 -7
D[10] = -0.451804 0.077225 —0.540000 0.500000 1.000000 r[10] = —0.0BE19& w[10] = 0.100000 CcloCz

Besults for Multi-Parameter Fit of Calculated and Experimentzl Data:

rank = 5 3
cond = 3 .206053e+00 3
chisg = 0.024247 £
aic = 10.5989887 3
msd = 0.155715 3
gfac = 0.038578 3
Z = 0.95848B% 3
<|D|> = 2.832742 2_57&000 i
|| mir= 0.315343 0.300000 i
1D mes= 10. 684805 10.500000 £
Drange= —5.008231 10.500000 i

rank of cosine matrix (check input if ramk < 5)

condition number of cosine matrix (check input and singular values if very large)
weighted total sum of squared residusls

information criterion (AIC) for 5 degrees of freedom

urnweighted root mean sguare deviation

weighted Q-Factor as defined by Cornilescu

coefficient of determination r~2 = 1 - chi~2 / (weighted sum of squares)

mean zbsolute (cale./exp.) parameter D[i]
min. zbsclute (cale./exp.) parameter D[i]
mex. sbsolute (calc./exp.) parameter D[i]
min. and mex. (calec./exp.) parameter D[i]

Besults for Linear Regression of Calculated and Experimentzal Deta:

cib) = -0.090347 +/- 0.045385

cim) = 1.001418 +/- 0.01123% §
chisg = 0.01618¢& 3
=] = 0.553437 3
Bz = 0.5589393 3

£ linear regression intercept and error
linear regression slope and error

weighted total sum of squared residusls
weighted Pearson correlation coefficient B
weighted Pearson correlation coefficient R~Z

Valine derived PPAs as versatile LLC alignment media for RDC based structure elucidations (SI)
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3.1.12 (-)-Camphor in pl-b

info : Start Single—-Conformer—-Single-Tensor (SCST) Fit with 10 RDCs

SVD Best-Fit Saupe Vector Sizz),
2.B44532e-04 —&.300861le—04
Saupe Tensor (5):

Sixx-yy),
-1.37987%-04

Sixy), Six=), Siy=):
1.41392Ze-04 &.161256e-05
2ligrmment Tensor (&) :

—4 _57Z6596e—04 -1.373587%e-04
-1.37987%-04 1.7ZBlede-04
1.413922e-04 &.161256e-05
Trace of Saupe Tensor:
Eigemvectors of Saupe Tensor:
—Z2.515250e—01 -1.230478e-01 -9.595971e-01

1.413322e-04
6.161236e-05
Z.84453Ze-04
0.000000e+00

—2.04B464e-04 -9.195193e-05
—9.159153e-05 1.15210%e-04
5.426147e-05 4.107531le-05 1.B8956355e-04
Trace of Aligmment Tensor: 0. 000000e+00
Eigemvectors of Aligmment Tensor:
—2.515250e-01 -1.230478e-01 -9.559571e-01

5.426147e-05
4_107531e-05

38Minus_Campihor_struc_ist_Mnus_Camphor_AKS60ng

9.38528le-01 —-Z.81241%9e-01 -Z.093277e-01 9.38528le-01 —-Z2.81241%9e-01 -2_0393277e-01

—2.44234le—01 -9.517154e-01 1.B85577le-01 —2.442341e-01 -9.517154e-01 1.85977le-01 —_
Eigenvalues of Saupe Tensor S(amx), S(yy), Siz=): Eigenwvalues of Alignment Tensor Alm), Rlyy), Alzz): £

1.938082e-04 32.20941Ze-04 -5.147494e-04 1. 2920552 04 2.13960Be-04 -3.431663e-04 ‘.E‘ T
213 nt Tensor Irreducible Representation (R0, AIR, RIT R2T) - "

4_509525e-04 1.830205e—04 7.57528Be-05 -4. 0779712 04 1 7861392 04 g-
Tensor Properties: 2k
Rlaxial) = -5.147454e-04 § aligmrent tensor axial component 3/2%*L(zz) = S(=z=z)
A(rhombic) = -B8.475532e-05 £ aligmment tensor rhombic component = Afxx) — Alyy) = 2/3*(S(m0) - Siyy))
Lirhombicity) = 1.648535e-01 § aligmment tensor rhombicity A{rhombic) / A{axial)
2 (asymmetry) 2_489803e-01 § alignmment tensor asymmetry (B{mx) — Riyy) )/Rlzz) = (S(mox) - Siyy))/5(=zz) or
[eas] = 5.1%35&3e-04 £ generalized degree of order = sgrti(3/2)* |Rixx) RAiyy) Alzz) | = sqro(2/3)*|5(xx),S5(yy), Si=z=z) |

af
Besults for Multi-Parameter Fit of Calculated and Experimentzl Data:
Dicalec) [HZ] +/— Error Dieap) [Hz] +/— Error Rel. Weights Diexp) -Dicalc) Normalized Weights Atom Labels

D[01] = 0.€58203 0.453453 0. &00000 0.500000 1.000000 r[01] = —0.058z202 w[01] = 0.100000 C3-HaC
D[0Z] = 2.74678B8 0.457887 2_&00000 0.500000 1.000000 r[02] = —-0.14&78¢ w[02] = 0.100000 C3-H3T 4r
D[03] = 11.517762 0.494581 11800000 0.500000 1.000000 [0zl = 0.282238 wl0s] = 0.100000  C4-H4C Dlck) 090674100188 Dler) + (00383/-D081E) ——
D[04] = —-2_5080&3 0.411255 0.500000 1.000000 r[04] = 0.408082 w[04] = 0.100000 C4-HAT Co-HiC 95\ mn:ﬂcm::mem:ma::
D[O5] = —0.752307 0.475324 0.500000 1.000000 r[05] = 0.352307 w[05] = 0.100000 C5-Hs - y F gl .
Dlo&] = -5_03EB41 0.485874 0.500000 1l000000  r[o€] = 0238841  w[0E] = 0.100000  CE-HEC ¢ Mo ComphorStrue o1 Mius. Camphr AKSS0 0 (N1 Q00977 §2-09972) &~
D[O7] = —2.24€100 0.411&82 0.500000 1.000000 r[07] = 0.04&100 w[07] = 0.100000 Ce-HeT & 4 -2 a 2 4 & 8 10 2
D[OB] = -0.367808 0.07ee&8 —0.470000 0.500000 1.000000 r[08] = —-0.102154 w[0B] = 0.100000 ce-c7 D(exp) [Hz]
D[os] = 0.786859 0.0723554 0.970000 0.500000 1.000000 r[08] = 0.203141 w[08] = 0.100000 -7
D[10] = -0.414435 0.020010 —0.710000 0.500000 1.000000 r[10] = —0.255585 w[10] = 0.100000 CcloCz
Besults for Multi-Parameter Fit of Calculated and Experimentzl Data:
rank = 5 § rank of cosine matrix (check input if ramnk < 5) 8
cond = 3.206053e+00 § condition nurber of cosine matrix (check input and singular wvelues if very large)
chisg = 0.082573 § weighted total sum of sguared residusls g 7
gic = 12502911 § information criterion (RIC) for 5 degrees of freedom
m=d = 0.250148 £ unweighted root mean sguare deviation 10
gfac = 0.057735 § weighted Q-Factor as defined by Cornilescu
-z = 0.3996840 £ coefficient of determination r~2 = 1 - chi~2 / (weighted sum of sguares) 3 O
<|D|> = 2.847718 2_805000 § mean sbsolute (calc./exp.) parameter D[i]
|D| mir= 0.367808& 0.400000 ¢ min. sbsolute (cale./exp.) parameter D[i]
|0 mes= 11.5177&82 11.800000 # mex. sbsolute (calc./exp.) parameter D[i] 1
Crange= -5.098841 11.800000 ¢ min. and max. (calc./exp.) parameter D[i] 4
Besults for Linear Regression of Calculated and Experimentzal Deta: 5 6
cib) = —0.0%8250 +/- 0.0B1555 § linear regression intercept and error
cim) = 0.958703 +/- 0.018824 § linear regression slope and error
chisg = 0.052781 § weighted total sum of sguared residusls
B = 0.938582 § weighted Pearson correlation coefficient R
B2 = 0.9371&e8 § weighted Pearson correlation coefficient R"2

Valine derived PPAs as versatile LLC alignment media for RDC based structure elucidations (SI)
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3.1.13 (+)-Carvonein ent-pl-c

12_Phes_Carvon_mettion!_AK-584 rp

info : Start Multi-Conformer-Single-Tensor (MCST) Fit with 2 Conformers and 10 RDCs sk
info : relative weight of conformers: wi(l) = 0.4080; wi{2) = 0.5320
sk
SUD Best-Fit Saupe Vector S(zz), Sixx-yy), Sixy), Six=), Siyz):
—5.168366e—05 9.1B0969e-05 -5.176493e-04 —2_B47135e-04 -Z.645763e-05
Saupe Tensor (5): Aligmment Tensor (R):
T7.174668e-05 —5.176453e—04 -Z_B47135e-04 4.783112e-05 —3.4505955e-04 -1.858050e-04 4r
—5.176453e—04 -Z.0086302e-05 -2.645763e-05 —2.450955e-04 -1.337534e-05 -1.76384Ze-05
—Z.B47135e—04 -Z_645763e-05 -5.168366e-05 —1.858050e-04 -1.763842e-05 —2.445577e-05
Trace of Saupe Tensor: —-&.TTeZ64e-Z21 Trace of Aligmment Tensor: -4_51750%e-21 2k
Eigemvectors of Saupe Tensor: Eigemvectors of Aligmment Tensor:
—4 _§1B58%—02 -6.691045e-01 7.417318e-01 —4_81B58%-02 -6.691045e-01 7.417318e-01
—4 _B78074e—01 -&.328640e-01 -&.012712e-01 —4_B878074e-01 -€.328640e-01 —€.01271Ze-01 —_
B.717286e-01 —23.895525e—01 -Z.571647e-01 B.717286e-01 —3.895525e-01 -2.971647e-01 ;'E or
Eigenvalues of Saupe Tensor S(amx), S(yy), Siz=): Eigenwvalues of Alignment Tensor Alm), Rlyy), Alzz): %
—2.179366e—05 -5.836425e-04 &.054362e-04 -1. 4529102 05 —2.850550e-04 4.036Z24le-04 ®
Bligmment Tensor Irreducible Representation (RO, AIR, RIT, RZR, RZI): g—
—8.193571e—05 -3.6B85381e-04 -3.424722e-05 ©5. 9440032 05 G 7005442 04 2r
Tensor Properties:
Rlaxial) = &6.054382e-04 § aligmrent tensor axial component 3/2%*L(zz) = S(=z=z)
Airhombic) = 3.745865%e-04 § aligmrent tensor rhorbic companent = A{xm) - A(yy) = 2/3*(S(m) - Siyy)) s
Lirhombicity) 6.186712e-01 § aligmment tensor rhombicity A{rhombic) / A{axial)
2 (asymmetry) §_2B800&8e—01 § alignmment tensor asymmetry = (Aimx) - Riyy) ) Aizz) = (S{mx) - Siyy) )/S(=z=z)
[eas] &.56860T7e—04 £ generalized degree of order = sgrti(3/2)* |Rixx) RAiyy) Alzz) | = sqro(2/3)*|5(xx),S5(yy), Si=z=z) |
s
Besults for Multi-Parameter Fit of Calculated and Experimentzl Data:
Dicalc) [HZ] +/- Error Dieap) [Hz] +/— Error Rel. Weights Diexp) -Dicalc) Normalized Weights | | Atom 8l
Lzbels
D[01] = -9_026499 0.493912 -8_950000 0.500000 1.000000 o1l = 0.076495 w01l = 0.100000 | | C3-H3 0 e e = (100194/9023) o) 4 D 1433+/:91105) ——
D[0Z] = 7.720015 0.452854 7.350000 0.500000 1.000000 r[02] = —-0.370015 w[02] = 0.100000 | | C4-H4B mmcm?:::::-:::
D[o3] = 2.574083 0.384323 2_300000 0.500000 1.000000 r[03] = —0.274082 w[03] = 0.100000 | | C4-H4R 10 - - 1
D04l = 1.427230 0.335113 1.850000 0.500000 1.000000  r[o4] = 0422770  w[04] = 0.100000 | | C5ES < 12-Pho Corvon hont AR SR rp n 10 M v "m’ M0 QOOT RO T2
D[O5] = -6.173838 0.451471 —&. 800000 0.500000 1.000000 r[05] = —-0.420154 w[05] = 0.100000 | | Ce-HeB -0 8 =] -4 2 L] 2 4 [} B
D[os] = 1.1350353 0.385452 0. &00000 0.500000 1.000000 r[0&] = —-0.535052 w[0E] = 0.100000 | | C&-HeR D[e:(p)le]
D[O7] = -0.222184 0.073728 —0.410000 0.500000 1.000000 r[07] = —-0.18781& w[07] = 0.100000 | | ce-c7
D[OB] = -1.533333 0.480857 —1.500000 0.500000 1.000000 r[08] = 0.053332 w[08] = 0.100000 | | C3-HSC
D[os] = —4.583832 0.505083 —5.000000 0.500000 1.000000 r[08] = —-0.4101&8 w[08] = 0.100000 | | CS-HST
D[10] = —-0.35204% 0.0B0&EE —0.130000 0.500000 1.000000 r[10] = 0.222043 w[10] = 0.100000 | | CcloC2 10
Besults for Multi-Parameter Fit of Calculated and Experimentzl Data:
rank = 5 § rank of cosine matrix (check input if ramnk < 5) 2
cond = 4_998756e+00 § condition nurber of cosine matrix (check input and singular welues if very large) 0
chisg = 0.112102 § weighted total sum of sguared residusls 3
aic = 16. 484051 § informetion criterion (RIC) for & degrees of freedom
m=d = 0.334817 § uweighted root mean square deviation
gfac = 0.07211s § weighted Q-Factor as defined by Cornilescu
=z = 0.554437 § coefficient of determination r~2 = 1 — chi~2 / (weighted sum of squares) 4 6
<|D|> = 3.502000 £ mean sbsolute (calc./exp.) parameter D[i] -
|D| mir= 0.130000 ¢ min. sbsclute (cale./exp.) parameter D[i] =
|D| mes= B.550000 § max. sbsclute (cale./exp.) parameter D[i] \
Crange= -5.02643% 7720015 § min. and max. (calc./exp.) parameter D[i] 8 /7\ g

Besults for Linear Regression of Calculated and Experimentzal Deta:

cib) = 0.140320 +/- 0.1108&2 § linear regression intercept and error

cim) = 1.001888 +/- 0.023878 § linear regression slope and error

chisg = 0.0%32313 § weighted total sum of sguared residusls

B = 0.937738 § weighted Pearson correlation coefficient R
B2 = 0.5935478 § weighted Pearson correlation coefficient R"2
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3.1.14 (-)-Carvone in ent-pl-c

16_Minus_Carvon_multikonf_AK-556 ng

info : Start Multi-Conformer-Single-Tensor (MCST) Fit with 2 Conformers and 10 RDCs
info : relative weight of conformers: wi(l) = 0.3084; wi2) = 0.691% .
SUD Best-Fit Saupe Vector S(zz), Sixx-yy), Sixy), Six=), Siyz):
—Z .355796e—04 -Z.2B9737e-04 -6.0B1Z&6e—04 —3.603997e-04 —4.99343Ze-05
Saupe Tensor (5): Aligmment Tensor (R):
3.302915%-0& —&.0B1266e—04 -3.603597e-04 2_201946e-0& —4.054178e-04 -2_40Z2&65e-04
—€.0Bl266e—04 Z_322766e-04 -4.993432e-05 —4.054178e-04 1.548511e-04 —2.32B955e-05
—2.6035957e—04 -4.993432e-05 -2_355796e-04 —Z.402665e—-04 —-3.328555e-05 -1.570530e—04 ofF
Trace of Saupe Tensor: 0. 000000e+00 Trace of Aligmment Tensor: 0. 000000e+00
Eigemvectors of Saupe Tensor: Eigemvectors of Aligmment Tensor:
—2.13148%-01 &.B059571e-01 -&.€19933e-01 —2.13148%-01 &.B059571le-01 —€.819933e-01
—5.092517e—01 4.679680e-01 7T.Z2Z&77e-01 —5.052517e-01 4.679660e-01 7.2Z2677e-01 —_
B.016237e-01 §5.632585e-01 Z.002355e-01 B.016237e-01 5.832585e-01 2._002355e-01 ;'E
Eigenvalues of Saupe Tensor S(amx), S(yy), Siz=): Eigenwvalues of Alignment Tensor Alm), Rlyy), Alzz): %
—€.306597%—-05 -7.127410e-04 7.758108e-04 -4, 2046522 05 —4.751607e-04 5.172072e-04 |5l
Bligmment Tensor Irreducible Representation (RO, AIR, RIT, RZR, RZI): g—
—2.734716e—04 -4._665076e-04 -&.463584e-05 —-1. 4819382 04 T 871696& 04
Tensor Properties:
Rlaxial) = 7.75810Be-04 § aligmrent tensor axial component 3/2%*L(zz) = S(=z=z)
Airhombic) = 4.331141e-04 § aligmrent tensor rhorbic companent = A{xm) - A(yy) = 2/3*(S(m) - Siyy))
Lirhombicity) 5.582725%e-01 § aligmment tensor rhombicity A{rhombic) / A{axial)
2 (asymmetry) B.3740%4e-01 £ alignment tensor asymmetry = (Aimx) - Riyy) ) Aizz) = (S{mx) - Siyy) )/S(=z=z)
[eas] B.61726%-04 £ generalized degree of order = sgrti(3/2)* |Rixx) RAiyy) Alzz) | = sqro(2/3)*|5(xx),S5(yy), Si=z=z) | 0F
Besults for Multi-Parameter Fit of Calculated and Experimentzl Data:
Dicalc) [HZ] +/- Error Dieap) [Hz] +/— Error Rel. Weights Diexp) -Dicalc) Normalized Weights | BDC Conformers | Atom
Lzbels
D[01] = -14_438307 0.502305 -14_300000 0.500000 1.000000 o1l = 0.138307 w01l = 0.100000 | -14.551 -14.370 | Cc3-H3 iy el - (10009900245) Do)+ 01919+/91591) —
D[0Z] = 5.172843 0.543z242 4_g50000 0.500000 1.000000 r[02] = —-0.52Z2B4% w[02] = 0.100000 | 3.B4e 5.785 | C4-H4B 15 mm%‘m‘r‘g:::‘::: 4
D[o3] = &.078550 0.468135 5.700000 0.500000 1.000000 r[03] = —0.376550 w[03] = 0.100000 | B.&83 4.920 | C4-H4R o -
D04l = 4.204445 0.411171 4.850000 0.500000 1.000000  r[o4] = 0645585 wl04] = 0.100000 | §.328 3.257 |  C5-HS « 16 s Crvon oitkont Ak S50 rp e 10308 ) 10 Q007 R e
D[O5] = -8.552708 0.554387 00000 0.500000 1.000000 r[05] = -0.847254 w[05] = 0.100000 | -10.178 -7.82B | Ce-HeB 15 -10 -5 [} 5
D[0&] = 3.721370 0.471801 2.900000 0.500000 1.000000 r[0&] = —-0.821370 w[0E] = 0.100000 | 5.687 2.854 | Ce-Hel D[e:(p)le]
D[O7] = -0.370554 0.05z118 —0.330000 0.500000 1.000000 r[07] = 0.040554 w[07] = 0.100000 | 0.484 -0.743 | ce-c7
D[OB] = —-3.531080 0.504801 —2.400000 0.500000 1.000000 r[08] = 0.131080 w[08] = 0.100000 | 4.842 -7.Z2eg | C3-HSC
D[os] = -4.031811 0.56424¢ —4_800000 0.500000 1.000000 r[08] = —-0.56838%9 w[08] = 0.100000 | -1.131 -5.325 | CS-HST
D[10] = -0.235181 0.053753 —0.1&0000 0.500000 1.000000 r[10] = 0.075181 w[10] = 0.100000 | -0.240 -0.233 | CcloC2 10
Besults for Multi-Parameter Fit of Calculated and Experimentzl Data:
rank = 5 § rank of cosine matrix (check input if ramnk < 5) 2
cond = 5.269482et+00 § condition nurber of cosine matrix (check input and singular wvelues if very large) O
chisg = 0.22%221 § weighted total sum of sguared residusls 3
gic = 21.168855 § information criterion (RIC) for & degrees of freedom
m=d = 0.478771 § uweighted root mean square deviation
gfac = 0.0745852 § weighted Q-Factor as defined by Cornilescu
=z = 0.5954103 § coefficient of determination r~2 = 1 — chi~2 / (weighted sum of squares) 4 6
<|D|> = 5.033485 5.003000 § mean sbsolute (calc./exp.) parameter D[i]
| D mire= 0.235181 0.150000 § min. sbsolute (cale./exp.) parameter D[i]
|D| mes= 14438307 14.300000 ¢ mex. sbsolute (calc./exp.) parameter D[i]
Crange= -14_438307 &.07&550 § min. and max. (calc./exp.) parameter D[i]

Besults for Linear Regression of Calculated and Experimentzal Deta:

cib) = 0.15184& +/- 0.153076 § linear regression intercept and error

cim) = 1.000913 +/- 0.024303 § linear regression slope and error

chisg = 0.135286€3 § weighted total sum of sguared residusls

B = 0.937533 § weighted Pearson correlation coefficient R
B2 = 0.935072 § weighted Pearson correlation coefficient R"2
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3.1.15 (-)-Perillaldehyde in pl-e

info :

Start Multi-Conformer-Single-Tensor (MCST) Fit with 3 Conformers and 10 RDCs

info :

relative weight of conformers: w(l) = 0.2B27; wiZ) = 0.5454; w(3) = 0.1715

SVD Best-Fit Saupe Vector Sizz),
2.43094Z2e-04 —2.83963%—04 5.330215e-04
Saupe Tensor (5):

—2.135250e—04 5.330215e-04 1.ZB7185e-04
5.330Z215e-04 7.043487e-05 -1.447034e-05
1.287185%-04 —-1.447034e-05 Z_43094Ze-04

Trace of Saupe Tensor: 2._710505e-20
Eigemvectors of Saupe Tensor:

—€.904156e—02 -5.738575e-01 B.180116e-01

—2.011558e—01 -7.678133e-01 -5.654803e-01
9.510722e-01 —Z2.847885e—01 -1.19821Ze-01

Eigenvalues of Saupe Tensor Simx), Siyy), Sizz):

2.383320e-04 4.634715e-04 -7.018035e-04
213

Sixx-yy), Sixy), Six=),
1.287189e-04 -1.447034e-05

Siyz):

2ligrmment Tensor (&) :

—Z.050154e-04 3.553477e-04 B.58125%-05
3.553477e-04 4.895858e-05 -9.646857e-06
B.5B1255e-05 —9.646857e-06 1.620628e-04

Trace of Aligmment Tensor: 1.807004e-20

Eigemvectors of Aligmment Tensor:
—€.904156e-0Z -5.738575e-01 E.1e0ll&e-01
—2.011558e-01 -7.678133e-01 -5.8654803e-01
5.510722e-01 —Z2.847885e-01 -1.158212e-01

Eigenwalues of Alignment Tensor Rim), Riyy), Rizz):

1.588880e-04 3.083810e-04 -4.&78630e-04

nt Tensor Irreducible Representation (R0, RIR, R1T, RZR, RAZT):

Tensor Properties:

grme:
3.853847e-04 1.866l60e—04 -1_B73066e-05 -Z.485048e-04

6.859522e-04

Rlaxial) = -7.018035e-04 § aligmrent tensor axial component 3/2%*L(zz) = S(=z=z)
Airhombic) = -1.500930e-04 § aligmrent tensor rhorbic companent = A{xm) - A(yy) = 2/3*(S(m) - Siyy))
Lirhombicity) 2.13B6T6e—-01 § aligmment tensor rhombicity A{rhombic) / A{axial)
Zlasymmetry) =  3.208013e-01 § alignmment tensor asymmetry = (Aimx) - Riyy) ) Aizz) = (S{mx) - Siyy) )/S(=z=z)
[eas] = 7.13733%e-04 £ generalized degree of order = sgrti(3/2)* |Rixx) RAiyy) Alzz) | = sqro(2/3)*|5(xx),S5(yy), Si=z=z) |
Besults for Multi-Parameter Fit of Calculated and Experimentzl Data:
Dicalc) [HZ] +/- Error Diexp) [Hz] +/- Error BRel. Weights Diexp) -Dicalc) Normalized Weights |
D[01] = -0.513374 0.058880 —0.340000 0.500000 1.000000 r[01] = 0.173374 w[01] = 0.100000 |
D[0Z] = 3.481z2%8 0.475754 4_180000 0.500000 1.000000 r[02] = 0.898702 w[02] = 0.100000 |
D[o3] = —-B8.754083 0.44B238 -350000 0.500000 1.000000 r[03] = 0.404082 w[03] = 0.100000 |
D[04] = —-3.048083 0.4432&82 - 500000 0.500000 1.000000 r[04] = 0.54&082 w[04] = 0.100000 |
D[O5] = -1.547042 0.451815 - €50000 0.500000 1.000000 r[05] = 0.857042 w[05] = 0.100000 |
D[0&] = -1.128528 0.462082 —1.520000 0.500000 1.000000 r[0&] = —-0.351474 w[0E] = 0.100000 |
D[O7] = 5.508551 0.467083 10.030000 0.500000 1.000000 r[07] = 0.522443 w[07] = 0.100000 |
D[OB] = —-5. 692455 0.45&382 —&. 000000 0.500000 1.000000 r[08] = —0.307545 w[0B] = 0.100000 |
D[os] = —-8.353787 0.47383¢ —&.000000 0.500000 1.000000 r[08] = 0.353787 w[03] = 0.100000 | -9.&22
D[10] = —-5.544058 0.353825 —5.560000 0.500000 1.000000 r[10] = —0.015544 w[10] = 0.100000 | -B.017

Besults for Multi-Parameter Fit of Calculated and Experimentzl Data:

rank = 5 3
cond = 1.080038e+01 3
chisg = 0.243807 £
aic = 23_75227e 3
msd = 0.4937&8 3
gfac = 0.0B6Z41 3
Z = 0.951&73 3
<|D|> = 4 _757925 4_712000 i
|| mir= 0.515374 0.340000 i
| D max= 5.508551 10.030000 i
Drange= —8.754082 10.030000 i

rank of cosine matrix (check input if rank <

5)

condition number of cosine matrix (check input and singular values if very

weighted total sum of squared residusls

information criterion (AIC) for 7 degrees of freedom

urnweighted root mean sguare deviation
weighted Q-Factor as defined by Cornilescu

coefficient of determination r~2 = 1 - chi~2 / (weighted sum of squares)

mean zbsolute (cale./exp.) parameter D[i]
min. zbsclute (cale./exp.) parameter D[i]
max. zbsolute (cale./exp.) parameter D[i]
min. and mex. (calec./exp.) parameter D[i]

Besults for Linear Regression of Calculated and Experimentzal Deta:

cib) = -0.33352% +/- 0.135484 §
cim) = 0.573183 +/- 0.024382 §
chisg = 0.133024 3
=] = 0.557503 3
BE = 0.5955012 i

linear regression intercept and error

linear regression slope and error

weighted total sum of squared residusls
weighted Pearson correlation coefficient B
weighted Pearson correlation coefficient R-Z

large)

Valine derived PPAs as versatile LLC alignment media for RDC based structure elucidations (SI)

-7.978
-6.594%

2.

Ztom Labels

D{cale) [Hz]

10

26_AK_561_3 ety

HI
Co-HEA

D{caic) = (OFTXE+/-0 0244 Diexp) + (-0 XI55+/-0 1355
5% umnsgh

caHm

954 10
26_AK_561_3_onla g {w_1=0 783, w_20 545 w_3e0 172, Mol Qo0 0852, R*T=0 9950) —8—

5

o
Dexp) [Hz]

5
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3.1.16 (-)-Perillaldehyde in ent-p1-d

info :

Start Multi-Conformer-Single-Tensor (MCST) Fit with 3 Conformers and 10 RDCs

info :

relative weight of conformers: w(l) = 0.23000; wiZ) = 0.899%; w(3) = 0.000Z2

SVD Best-Fit Saupe Vector Sizz),
4_573731le-04 -1.223936e—04 3.603565e-04
Saupe Tensor (5):

—Z.B898834e—04 3.603565e-04 5.332352e-07
3.603565e-04 —-1.674857e-04 -1_B77376e-04
5.332352e-07 -1.877376e—04 4_573731le-04

Trace of Saupe Tensor: 0. 000000e+00
Eigemvectors of Saupe Tensor:
6.51926le—-01 1.452383e-01 -7.442434e-01
&.775105e-01 2.232211e-01 &.577180e-01
3.405485e-01 -9.330162e—-01 1.162273e-01
Eigenwalues of Saupe Tensor Simm), Sivy),
B.489370e-05 §5.235346e—04 -6.0B42B83e-04

Sixx-yy), Sixy), Six=),

Siyz):

5.332352e-07 -1.877376e-04

Sizz):

2ligrmment Tensor (&) :

—1.932556e—04 Z.402377e-04 2.55450Ze-07
2.402377e-04 —-1.116558e-04 -1_251584e-04
3.554902e-07 —-1.251584e-04 3.045154e-04

Trace of Aligmment Tensor: 0. 000000e+00

Eigemvectors of Aligmment Tensor:
6.51926le-01 1.452383e-01 -7.442434e-01
&.775105e-01 3.25Z2211e-01 &.577180e-01
3.405465e-01 —-9.330162e-01 1.182273e-01

Eigenwalues of Alignment Tensor Rim), Riyy), Rizz):

5.659580e-05 3.430231e-04 -4.058185%e-04

Rli
T7.250877e-04 &.50Z228%e-0
Tensor Properties:

nt Tensor Irreducible Representation (A0,
7 —2.43010Be-04 —-7.521421e-05

AR, R1I, AZR, AZI):
4.664517e-04

Dicalc) [Hz]

I3_AK_S57_3_keelsrp

Caup

Rlaxial) = -6.0B4Z83e-04 § aligmrent tensor axial component 3/2%*L(zz) = S(=z=z) § o
A(rhombic) = -Z.324273e-04 £ aligmment tensor rhombic component = Af(xx) — Alyy) = 2/3*(S(m0) - Siyy) S o
Z(rhorbicity) 4.B08273e-01 £ slignment tensor rhombicity Ri{rhombic) / A(axial) T -
Zlasymmetry) = 7.209410e-01 § alignmment tensor asymmetry = (Aimx) - Riyy) ) Aizz) = (S{mx) - Siyy) )/S(=z=z) -
[l = ©6.530238e-04 £ generalized degree of order = sgrti3/2)* |Aixx) ,Alyy) Aizz) | = sgrei2/3)*|S(m),S(yy), Siz=z) | ,_i_‘l
[}
Drcac) = (0 985%+/-00441) Diexp) & {0OSTI4/-02129) ——
Besults for Multi-Parameter Fit of Calculated and Experimentzl Data: " ngs\wwp::‘:’::::::
Dicalc) [HZ] +/- Error Dieap) [Hz] +/— Error Rel. Weights Diexp) -Dicalc) Nommalized Weights | | Atom Labels 33_AK_557_3_koonls e {w_1=0 300, w_3=0 700, w_3=0000, N=10, =0 1188, R*1=0 9846 —8—
D[01] = —-0.382403 0.065388 —0.240000 0.500000 1.000000 r[01] = 0.14z402 w[01l] = 0.100000 | | Cs-C8 & 4 2 ] 2 ) & 8
D[0Z] = 4.823043 0.474283 4_980000 0.500000 1.000000 r[02] = 0.350957 w[02] = 0.100000 | | C4-H4B Diexp) [Hz]
D[o3] = -5.157021 0.481982 00000 0.500000 1.000000 r[03] = —0.042573 w[03] = 0.100000 | | C&-HeR
D[04] = —-0.535588 0.470504 - 550000 0.500000 1.000000 r[04] = 0.045586 w[04] = 0.100000 | | C&-HeB
D[O5] = —4_01&207 0.469954 -500000 0.500000 1.000000 r[05] = 0.11&207 w[05] = 0.100000 | | C7-HTB
D[os] = 0.152380 0.501205 —0.425000 0.500000 1.000000 r[0&] = —-0.577380 w[0E] = 0.100000 | | C5-H5 H O
D[O7] = T7.45422¢ 0.451853 7.130000 0.500000 1.000000 r[07] = —-0.36422¢ w[07] = 0.100000 | B.424 10.335 | Cl0-H10T
D[OB] = —4.382107 0.46782¢ —4_550000 0.500000 1.000000 r[08] = —-0.187852 w[0B] = 0.100000 | -5.767 -7.178 | Clo-H10C 1
D[os] = =7.0237&0 0.423712 —&. 000000 0.500000 1.000000 r[08] = 1.0237&80 w[03] = 0.100000 | -8.1%2 -7.972 | C3-H3 2
D[10] = —6.343707 0.43184Z —7.800000 0.500000 1.000000 r[10] = —-1.250252 w[10] = 0.100000 | -3.250 -7.&79 0.014 | Cl-H1 3 ?
Besults for Multi-Parameter Fit of Calculated and Experimentzl Data:
rank = 5 § rank of cosine matrix (check input if ramnk < 5)
cond = 1.054727et+01 § condition nurber of cosine matrix (check input and singular wvelues if very large)
chisg = 0.328585 § weighted total sum of sguared residusls 4
gic = 27.14338¢ § information criterion (RIC) for 7 degrees of freedom
m=d = 0.573223 § uweighted root mean square deviation
gfac = 0.118781 § weighted Q-Factor as defined by Cornilescu
rz = 0.984080 £ coefficient of determination r~2 = 1 - chi~2 / (weighted sum of sguares)
<|D|> = 4018842 4_057500 § mean sbsolute (calc./exp.) parameter D[i] g
| D mire= 0.152380 0.240000 § min. sbsolute (cale./exp.) parameter D[i]
|D| mes= T.4542Z8 7.600000  § max. sbsolute (cale./exp.) parameter D[i]
Crange= =7.€00000 7.49422¢ § min. and max. (calc./exp.) parameter D[i]
Besults for Linear Regression of Calculated and Experimentzal Deta:
cib) = 0.057233 +/- 0.212328 § linear regression intercept and error
cim) = 0.589314 +/- 0.044122 § linear regression slope and error
chisg = 0.321043 § weighted total sum of sguared residusls
B = 0.932147 § weighted Pearson correlation coefficient R
B = 0.584358 £ weighted Pearson correlation coefficient B2
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3.1.17 (-)-Nicotinein pl-a

info : Start Multi-Conformer-Single-Tensor (MCST) Fit with 2 Conformers and 8 BEDCs

info : relative weight of conformers: wi(l) = 0.9860&; wi2) = 0.0354

SVD Best-Fit Saupe Vector Sizz),

—5.169575e—04 -1.312010e-03 5.035958e-04

Saupe Tensor (5):

—2.97526le—04 5.039558e-04 4_387902e-05
5.039958e-04 9.144837e-04 -1._8486253e-05
4_387902e-05 —-1.646253e—05 -5.169575e-04

Trace of Saupe Tensor: 0. 000000e+00
Eigemvectors of Saupe Tensor:
4_.811831e-01 B.154586e—01 3.Z18588e-01

-1.826514e—01 -Z_775526e-01 9.468416e-01

B.613985e-01 —-5.07928%e—01 -5.1B15Z23e-04
Eigenvalues of Saupe Tensor S(amx), S(yy), Siz=):
—4 _B85337%-04 -5.963992e-04 1.0B5737e-02

Sixx-yy), Sixy), Six=),
4.387902e-05 -1.646253e-05

Siyz):

2ligrmment Tensor (&) :

—Z.850174e—04 3.359572e-04 Z.92526Be-05
3.355972e-04 &.096558e-04 -1.097502e-05
2_92526Be-05 —-1.09750Z2e-05 -3.446384e-04

Trace of Aligmment Tensor: 0. 000000e+00
Eigemvectors of Ali t Tensor:
4_B1183le-01 B.154586e-01 3.Z21698Be-01

-1.826514e-01 -Z.775526e-01 9.46B4l16e-01
B.€13985e-01 —-5.07928%e-01 -9.181923e-04

Eigenwalues of Alignment Tensor Rim), Riyy), Rizz):

—2.262253e-04 -3.975595e-04 7.23B24Be-04

2ligment Tensor Irreducible Representation (20, 1R, A1I, 23R, AZT) :

-§.155488e-04 5.873776e-05 -2.130338e-05 -2.451441e-04

Tensor Properties:

6.52380%e-04

BDC Conformers

Rlaxial) = 1.0B5737e-02 § aligmrent tensor axial component 3/2%*L(zz) = S(=z=z)
Airhombic) = 7.137422e-05 § aligmrent tensor rhorbic companent = A{xm) - A(yy) = 2/3*(S(m) - Siyy))
Lirhombicity) &.573802e-02 § aligmment tensor rhombicity A{rhombic) / A{axial)
Llasymmetry) = 5.880704e-02 § alignmment tensor asymmetry = (Aimx) - Riyy) ) Aizz) = (S{mx) - Siyy) )/S(=z=z)
[eas] = 1.08743%e-03 £ generalized degree of order = sgrti(3/2)* |Rixx) RAiyy) Alzz) | = sqro(2/3)*|5(xx),S5(yy), Si=z=z) |
Besults for Multi-Parameter Fit of Calculated and Experimentzl Data:

Dicalc) [HZ] +/- Error Diexp) [Hz] +/- Error BRel. Weights Diexp) -Dicalc) Normzalized Weights |
Lzbels
D[01] = -10.447583 0.873&0& —10.350000 0.500000 1.000000 r[01] = 0.0575862 w[01l] = 0.125000 | -11.371
D[0Z] = 11.728323 0.570480 11.700000 0.500000 1.000000 r[02] = —0.0zZEe323 w[02] = 0.125000 | 12.738
D[03] = -12_3BBEEE 0.854354 —1Z_500000 0.500000 1.000000 r[03] = -0.111334 w[03] = 0.125000 | -13.432
D[04] = —-2.511388 0.523642 —Z.500000 0.500000 1.000000 r[04] = 0.011s88 w[04] = 0.125000 | -Z.335
D[O5] = -1.144525 0.853331 —-1.100000 0.500000 1.000000 r[05] = 0.044525 w[05] = 0.125000 | -1.032
D[0&] = 7.550103 0.s11178 7.550000 0.500000 1.000000 r[0&] = —0.000102 w[0E] = 0.125000 | 7.590
D[O7] = -3.7&73&7 0.878497 —2.800000 0.500000 1.000000 r[07] = —-0.03Z2632 w[07] = 0.125000 | -3.723
D[OB] = -0.272514 0.0&7852 —0.020000 0.500000 1.000000 r[08] = 0.252514 w[0B] = 0.125000 | -0.272

Besults for Multi-Parameter Fit of Calculated and Experimentzl Data:

rank = 5 3
cond = &.630205e+00 3
chisg = 0.011205 £
aic = 1Z_358885 3
msd = 0.105872 3
gfac = 0.013&80 3
Z = 0.9395807 3
<|D|> = §.226382 £.130000 § mean zbsolute
| D mire= 0.272514 0.020000 § min. sbsolute
1D mes= 12_388688 12.500000  # mex. sbsclute
Drange= —1Z_500000 11.72832%3 § min. and max.

rank of cosine matrix (check input if ramk < 5)
condition number of cosine matrix (check input and singular values if very large)
weighted total sum of squared residusls

information criterion (AIC) for & degrees of freedom
urnweighted root mean sguare deviation

weighted Q-Factor as defined by Cornilescu
coefficient of determination r~2 = 1 - chi~2 / (weighted sum of squares)

(cale./exp.) parameter D[i]
(calc./exp.) parameter D[i]
(eale./exp.) parameter D[i]
(cale./exp.) parameter D[i]

Besults for Linear Regression of Calculated and Experimentzal Deta:

cib) = -0.030438 +/-

cim) = 0.553111 +/- 0.005442 §
chisg = 0.01030& 3
=] = 0.55%311 3
Bz = 0.599%822 3

0.042118 § linear regression intercept and error
linear regression slope and error

weighted total sum of squared residusls
weighted Pearson correlation coefficient B
weighted Pearson correlation coefficient R~Z

12.084
-12.840
13.056
-5.368
-Z.431
8.571
-4_853
-0.2%¢

D{calc) [Hz]

16_Minus_Ncotie_Konf_1_AK-550np

C5HS

CH-HAA

Ca-Hz

Djcalc) = (09997+/-00054) Diexp) + (-00305+/-00421) ——
95% unwesghted confidence mtervall
95% ted prediction intenvall

16_Mnus_Micotme_Konf_1_AK-559np (w_1=0961, w_2=0039, N=8, Q=00137, R*2=0 9996) —e—

-1 -5 o 5 10
D(exp) [Hz]
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3.1.18 (-)-Nicotine in ent-pl-c

info : Start Multi-Conformer-Single-Tensor (MCST) Fit with 2 Conformers and 8 BEDCs

info : relative weight of conformers: wi(l) = 0.9728; wi2) = 0.0Z72

SUD Best-Fit Saupe Vector S(zz), Sixx-yy), Sixy), Six=), Siyz):
—€.333425e—04 -1.559378e-03 5.562133e-04 2.607B3Ze-05 —4.321078e-05
Saupe Tensor (5): Aligmment Tensor (R):

—4.830177e—04 b5.562133e-04 2Z_&07B83Ze-05 —2.0B6785e—-04 3.70808Be-04 1.738554e-05
5.562133e-04 1.096360e—03 -4.321078e-05 3.70808Be-04 7.30906Be-04 -2_BB071Be-05
2_607832e-05 —4.321078e—05 -6.333425e-04 1.738554e-05 —Z.8B0718e-05 -4_Z222ZB4e-04

Trace of Saupe Tensor: 1.0B4Z0Ze-13 Trace of Aligmment Tensor: T.2Z8014e-20
Eigemvectors of Saupe Tensor: Eigemvectors of Ali t Tensor:
6.450772e-01 7.008175e—01 3.04516&Ze-01 6.450772e-01 7.008175e-01 3.0451&Ze-01

—1.92753%—-01 -Z.363873e-01 95.52348Ze-01 —1.52753%-01 -Z.363873e-01 9.52348Ze-01
7.394061le-01 —&.723034Be—01 -1.740276e-02 7.3594061le-01 —6.730348e-01 -1.740276e-0Z

Eigenvalues of Saupe Tensor S(amx), S(yy), Siz=): Eigenwvalues of Alignment Tensor Alm), Rlyy), Alzz):

—5.993266e—04 -6.756741e-04 1_Z75001le-02 —2.995511e-04 -4.5044%4e-04 E.500005e-04

2ligment Tensor Irreducible Representation (20, 1R, A1I, 23R, AZT) :

—1.004057e—03 3.375622e-05 -5.5393278e-05 —-1.005243e-03 7.159720e-04

Tensor Properties:

BDC Conformers

Rlaxial) = 1.Z7500le-02 § aligmrent tensor axial component 3/2%*L(zz) = S(=z=z)
Airhombic) = 5.089832e-05 § aligmrent tensor rhorbic companent = A{xm) - A(yy) = 2/3*(S(m) - Siyy))
Lirhombicity) 3.952023e-02 § aligmment tensor rhombicity A{rhombic) / A{axial)
Zlasymmetry) = 5.558035e-02 § alignmment tensor asymmetry = (Aimx) - Riyy) ) Aizz) = (S{mx) - Siyy) )/S(=z=z)
[eas] = 1.2757&2e-03 £ generalized degree of order = sgrti(3/2)* |Rixx) RAiyy) Alzz) | = sqro(2/3)*|5(xx),S5(yy), Si=z=z) |
Besults for Multi-Parameter Fit of Calculated and Experimentzl Data:

Dicalc) [HZ] +/- Error Diexp) [Hz] +/- Error BRel. Weights Diexp) -Dicalc) Normzalized Weights |
Lzbels
D[01] = 1.03g8430 —1Z_350000 0.500000 1.000000 r[01] = 0.117059& w[01l] = 0.125000 | -13.1B&
D[0Z] = 0.8085862 12200000 0.500000 1.000000 r[02] = —0.02Z2634 w[02] = 0.125000 | 14.009
D[03] = 14848327 0.5950532 —14_770000 0.500000 1.000000 r[03] = -0.123872 w[03] = 0.125000 | -15.4&0
D[04] = -2.010123 0.533052 —Z.000000 0.500000 1.000000 r[04] = 0.010122 w[04] = 0.125000 | -1.31%8
D[O5] = -1.338370 0.574351 —-1.310000 0.500000 1.000000 r[05] = 0.02&370 w[05] = 0.125000 | -1.23&
D[0&] = 7.901734 0.51&l50 7.900000 0.500000 1.000000 r[0&] = —0.001734 w[0E] = 0.125000 | 7.935
D[O7] = -3.B27522 0.7508B0 —2.850000 0.500000 1.000000 r[07] = —0.02z478 w[07] = 0.125000 | -3.733
D[OB] = -0.317381 0.078380 —0.100000 0.500000 1.000000 r[08] = 0.217381 w[0B] = 0.125000 | -0.317

Besults for Multi-Parameter Fit of Calculated and Experimentzl Data:

rank = 5 § rank of cosine matrix (check input if ramnk < 5)

cond = 6.€1708%e+00 § condition nurber of cosine matrix (check input and singular wvelues if very large)
chisg = 0.008753 § weighted total sum of sguared residusls

gic = 1z.312z282 § information criterion (RIC) for & degrees of freedom

m=d = 0.038787 § uweighted root mean square deviation

gfac = 0.011151 § weighted Q-Factor as defined by Cornilescu

rz = 0.995871 £ coefficient of determination r~2 = 1 - chi~2 / (weighted sum of sguares)
<|D|> = &.986l48 &.935000 § mean sbsolute (calc./exp.) parameter D[i]

| D mire= 0.317381 0.100000 § min. sbsolute (cale./exp.) parameter D[i]

|0 mes= 14. 848327 14.770000 # mex. sbsolute (calc./exp.) parameter D[i]

Crange= =14_770000 13.222634 § min. and max. (calc./exp.) parameter D[i]

Besults for Linear Regression of Calculated and Experimentzal Deta:

cib) = —0.02€179 +/- 0.035839 § linear regression intercept and error

cim) = 0.553322 +/- 0.004474 § linear regression slope and error

chisg = 0.0020%&8 § weighted total sum of sguared residusls

B = 0.939340 § weighted Pearson correlation coefficient R
B2 = 0.933880 § weighted Pearson correlation coefficient R"2

13.215
-14_881
14.417
-5.274
-2.791
6.693
-5.047

D{calc) [Hz]

32_Minus_Necotme_Konf_1_aK-556np

- CSHS

C4-H

CH-HIA

C12-N8
CTHT
c6-He

CO-HIB

Ca-H2

Dicalc) = (0 9993+/-00045) Diexp) + (-0 0262 +/-00396) —— |
95% unwesghted confidence mtervall
95% ted predsction intenvall
¥2_Minus_Micotme_Konf_1_AK-556np (w_1=0973, w_2=0027, N=8, Q=00112, R*2=09995) —&—

-15 -10 -5

o s 10 15
D(exp) [Hz]
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3.1.19 (-)-Sparteinein pl-b

info : Start Multi-Conformer-Single-Tensor (MCST) Fit with 2 Conformers and 14 RDCs

info : relatiwve weight of conformers: w(l) =

0.0002; wi2) = 0.9358

SUD Best-Fit Saupe Vector S(=zz), Sixx-yy), Sixy), Six=), Siy=):

—4.932804e—04 -1.054168e-03 -3.024875e-04
Szupe Tensor (5):
—Z .804436e—04 —-3.024675e-04 7.BBET7E3e-04
—2.024€75e—04 7.737Z4le-04 -3.452397e-04
7.BBE783e—-04 -3.452357e-04 -4.932804e-04
Trace of Szupe Tensor: 1.084202e-13
Eigemrectors of Saupe Tensor:
€.413587e—01 —4.066216e-01 —&.505854e—01
5.585986Ze-01 B.2B50%94e-01 32.326702e-02

T.BBETE3e-04 —3.452357e-04
Aligrment Tensor (&) :
—-1.B869624e—-04 —Z.016450e—04 5.257856e—-04
—2.016450e-04 5.1581&0e—04 -Z.301598e-04
5.257858e—04 —-2.301558e-04 -3.2B88536e-04
Trace of Alignment Tensor: T.2ZB014e-20
Eigemvectors of Aligmment Tensor:
6.413387e-01 —4.066216e—01 -6.505854e—01
5.5839862e—01 B.285094e-01 3.326702e-0Z2

19Mnus_stnac_spaten_AKSE0 rp

5.254524e-01 -3.850079e-01 7.587007e-01 5.254524e—-01 —-3.85007%e-01 7.587007e-01 i’
Eigemvalues of Saupe Tensor Sixx), S(yy), Siz=): Eigermvalues of Rlignment Tensor Rixx), Ri(yy), Riz=z): %

1.0210%8e-04 1.08Z604e-03 -1.1B4714e-03 6.807321e-05 7.217360e-04 -7.B85805Ze-04 =
2ligmnment Tensor Irreducible Representation (20, 1R, 21T, B3R, 23T): \“5’- M ]
—7.820127e—04 1.0Z0879e-03 -4.46BB4Ze-04 -6.BZZ664e-04 -3.51515Z2e-04 /
Tensor Properties: 30-H10E
Rlaxial) = -1.184714e-03 £ zligmment tensor axis]l component = 3/2*A(zz) = S(z=)
A (rhombic) = -5.538827e-04 £ aligrment tensor rhombic component = Alxx) - A(yy) = 2/3*(Si(xx) - Siyy) "
A({rhombicity) = 5.517474e-01 £ aligmment tensor rhambicity = Alrhombic) / A(=xdial) Ht
Rlasymmetry) = B8.27821le-01 £ sligmment tensor asymETEY = (Rl - Riyy) )/ Rlzz) = (5(m) - S(yvy) ) /8(z=) r
[eas] = 1.313013e-03 £ generzlized degree of order = sqgrt(3/2)* |Rixx) Riyy) Rizz) | = sqre(2/3)*|S (), Slyy), Siz=z) | 10 4

Hise
Besults for Multi-Parsmeter Fit of Celculsted and Experimentzl Data:
Dicale) [HZ] +/— Error Diexp) [Hz] +/— Error Rel. Weights Diexp) Dicalc) Normalized Weights | BDC Conformers | Atom
Lzbels
DIO1] = -2.743618 0.415331 -3_200000 0.500000 1.000000  z[oi] = -0.456384  w[01] 0.071425 | -2.400 -2.744 | Ce-HE Py i Dicalc) = (09983+/-00111) Dexg) + (0.11034/-0.1401) =
Doz oz emmm Zsmwm  smmnm  Lammo m- nmen dmis oondy) aooass) QimL . et
= —-1.7842 - z -1. - - 1: = L1142 w - 2 - -1 —HI10E -

Dlo4] = -4.233572 0.455838 3. 650000 0.500000 1.000000  z[o4] = 0.583572 w04 0.071423 | -4.341 -4.234 |  C10-H102 . 1903 Siruc. Spaten AKS0 o (v 10000 w.2) 000 W14 00393 RZ-09965) o~
D[O5] = —€.470733 1.183423 —&. 600000 0.500000 1.000000 r[08] = —0.125z201 w[05] 0.07142% | -3.950 -6.471 | CZ-HZE <20 10 o 0 0
D[os] = —3.833004 0.407281 —Z.750000 0.500000 1.000000 r[og] = 0.B883004 w[08] 0.0714253 | -Z.322 -3.833 | CZ-Hzn D(exp) [Hz]
D[O7] = —12.550335 0.554273 =12 _5&0000 0.500000 1.000000 r[07] = —0.0056&65 w[07] 0.07142% | -23.71ls -12.549 | Cl5-HI15E
D[OB] = 21.€11550 0.768208 21.730000 0.500000 1.000000 r[0B] = 0.118450 w[08] 0.071425 | 9.922 Z21.€13 | Cl5-H15R
D[os] = —17.344305 0.743034 —1B.350000 0.500000 1.000000 r[os] = —0.405835 w[03] = 0.071423 | —20.759 -17.344 | C3-H9
D[10] = —€.115365 1.215055 —&. 050000 0.500000 1.000000 r[10] = 0.0855985 w[1l0] = 0.071425 | -€.11g | C7-H7
D[11] = —4.03101% 0.455374 —5. 250000 0.500000 1.000000 r[ll] = —-1.218%81 w[1ll] = 0.071425 | —4.031 | C5-HaR
D[1z] = - 978955 1.22546d —3.400000 0.500000 1.000000 r[12] = —0.423045 w[1Z] = 0.07142% | -0.77% -Z.577 | C5-HEE
D[13] = 24_B40481 0.785870 24_350000 0.500000 1.000000 r[l3] = —0.450481 w[1l3] = 0.07142% | 24.830 Z24.840 | CB-HEE
D[14] = —2.037839 0.403238 —3.Z200000 0.500000 1.000000 r[14] = -0.1821el w[1l4] = 0.07142% | -2.783 -3.038 | Ce-HeRr
Besults for Multi-Parsmeter Fit of Celculsted and Experimentzl Data:
rank = 5 £ rank of cosine matrix (check input if ramk < 5)
cond = 5.5164%2et+00 § condition murber of cosine metrix (check input and singular values if wery large)
chisg = 0. 248088 § weighted total sum of squared residuals
sic = 25.85Z2500 # infommation criterion (AIC) for & degrees of freedom
m=d = 0. 458084 § umweighted root mean sguare deviation
gfac = 0.033452 § weighted Q-Factor as defined by Cornilescu
2 = 0.998443 £ fficient of determination r~2 = 1 — chi~2 / (weighted sum of squares)
<|D|> = 5.608193 5.863571 § mean sbsolute (calc./exp.) parameter D[i]
1D | mire= 1.764285 1.650000 £ min. sbsolute (calc./exp.) parameter D[i]
|D| max= 24840481 24_.350000 £ mex. sbsolute (calc./exp.) parameter D[i]
Crange= —=18.350000 24._B404B1 § min. and mex. (calc./exp.) parameter D[i]

Besults for Linear Regression of Calculated and Experimental Datas

clb) = 0.110327 +/- 0.140107 § linear regression intercept and error

cim) = 0.3398348 +/- 0.0110%8 § linear regression slope and error

chisg = 0.235531 § weighted total sum of squared residuals

B = 0.993253 § weighted Pearson correlation coefficient R
B2 = 0.998513 § weighted Pearson correlation coefficient R°Z2
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3.1.20 (-)-Sparteine in ent-p1-d

info : Start Multi-Conformer-Single-Tensor (MCST) Fit with 2 Conformers and 14 RDCs

info : relative weight of conformers: w(l) =

0.0002; wi2) = 0.9338

SUD Best-Fit Saupe Vector Si=zz), Sixx-yy), Sixy), Six=), Siyz):

—5.301045e—04 —-5.188404e—04 -Z.4192313e-04
Saupe Tensor (5):
-1.94367%—04 —Z2.415313e-04 B.&6285B83e-04
—2.415313e—04 7.244724e-04 -3.3528453e-04
B .62B583e-04 —3.92B453e-04 -5.301045e-04
Trace of Szupe Tensor: 0.000000e+00
Eigenvectors of Seupe Tensor:
©.492185e-01 -4.42380%e-01 -&6.187344e-01
€.115740e-01 7.B6BEe0e-01 7.955937e-0Z2

B.EZB5B3e—04 —-3.9ZB453e-04

2ligmment Tensor (&):

—1.255786e-04 —1.612875e—04 §5.75228%-04
-1.612875e—-04 4.82981ce—04 -Z.61B965e-04
5.75238%-04 -Z_€1896%e-04 -3.534030e-04

Trace of Aligmment Tensor: 0. 000000e+00

Eigenvectors of Aligrment Tensor:
6.492185e—-01 -4.42380%e-01 -&6.187344e-01
6.1159740e-01 7.B&Bee0e-01 7.955937e-0Z2

4Mnus_stnee_spaten_ AKSSTrp

L

4.518671e—01 —4.303008e-01 7.B815613e-01 4.518671le—01 —4.303008e-01 7.815613e-01 f
Eigemvalues of Ssupe Tensor S(mmx), Siyy), Siz=): Eigemvalues of Alignment Tensor Alm), Rlyy), Ri=zz): %
1.77878le-04 1.075311le-03 -1.253185e-02 1.185854e-04 7.16B737e-04 -B.35455le-04 =
Aligmnment Tensor Irreducible Representation (20, IR, 21T, RZR, A3T): g-
—8.403910e—04 1.116899e—03 -5.085057e-04 -5.54&B14e-04 -3.131600e-04
Tensor Droperties: or 1
Rlaxial) = -1.2531B8%e-03 £ zligmment tensor axial component = 3/2*R(zz) = S(zz) T H-H10E
Airhombic) = -5.982883e-04 £ zligmment tensor rhombic component = A(xx) - A(yy) = 2/3*(S(m) - Siyy)) £
A{rhombicity) =  4.774lZ8e-01 £ alignment tensor rhombicity = R(rhomhic) / &(axial) A
Blasy v) = 7.161192e-01 $# alignment tensor asymmetry = (BGog - Alyy) ) Alz=z) = (5o — 5iyy) 1/5 (=) i
[eas] = 1.358078e—03 £ generalized degree of order = sgre(3/2)* |Rixx) Aiyy) RAlzz) | = sqre(2/3)*|50mx) ,Slyy), Si==) | :
Ry 4
Besults for Multi-Parameter Fit of Calculated and Experimentzl Datac & isdnse
Dicale) [HZ] +/- Error Diexp) [Hz] +/- Error Rel. Weights Diexp) -Dicalc) Normmelized Weights | BDC Conformers | Atom
Lzbels
Dlo1] = -3.434583 0.436750 -4_300000 0.500000 1.000000 (o1 = -0.865431 wlD1] 0.071425 | -3.526 -3.435 | CE-HE o Dicalc) = (09978+/-00133) Diexp) + (DO477+/-0.1758) =
D[0Z] = 24948908 0.785234 25.300000 0.500000 1.000000 r[02] = 0.351094 w[02] 0.071425 | 9.232 24.981 | Cll-m1 9;5\.‘\1!*@#‘(:‘-::%?2 :E:::::
D[o3] = —2.042710 1.2B82534 —1.&00000 0.500000 1.000000 r[03] = 0.442710 w[03] 0.071423 | 1.387 -Z.043 | Cl0-HI10E iy -
DlO4] = -4.885372 0.437754 -4.500000 0.500000 1.000000  =£[04] = 0385372 w[04] 0.071423 | -5.096 -4.885 |  CLO-HIOR 20 s sirue. spaten AYESTe (w-1+0 000 w71 000, N1 Q-0 0%, BRI TF) o
D[oE] = —7.043655 1.258087 —&.550000 0.500000 1.000000 r[05] = 0.093855 w[05] 0.071425 | -4.237 -7.044 | CZ-HZE <20 -1 a 0 0
DI[0OE] = —4.495242 0.3735588 —2.100000 0.500000 1.000000 r[0&] = 1.395242 w0&] 0.071425 | -3.952 -4.4359 | C2-Hzn D(exp) [Hz]
D[O7] = —12_806lZ2 0.558744 —1Z_&50000 0.500000 1.000000 r[07] = —0.043878 w[07] 0.071425 | -22.744 -12_&05 | Cl5-HISE
D[OE] = 24_118355 0.77762Z 22.500000 0.500000 1.000000 r[0B] = —0.216355 w[0E] 0.07142Z5 | 10.5% Z4.118B | Cl5-HI1SR
D[os] = -15.315684 0.788812 —16€.450000 0.500000 1.000000 r[0s] = -0.13411¢ w[03] 0.07142% | -15.382 -16.315 | C5-H3
D[10] = —&.603724 1.298112 —&. 800000 0.500000 1.000000 r[10] = —-0.15&62&8 w[10] 0.071425 | -3.4%8 -6.&04 | C7-H7
D[11] = —4_787088 0.426693 —&. 050000 0.500000 1.000000 r[11] = -1.262912 w[1l] 0.071425 | -4.050 -4.787 | C5-HaR
D[1z] = —3.31988%3 1.301815 —3. 800000 0.500000 1.000000 r[iz] = —-0.480131 w[lzZ] 0.07142% | -0.B&& -3.320 | C5—HsE
D[13] = 24_95B4&6 0.843292 24_&50000 0.500000 1.000000 r[13] = —0.3084&8 w[13] 0.071425 | 25.333 Z24.9%8 | CB-HEE
D[14] = —4_Z75450 0.388675 —4.100000 0.500000 1.000000 r[14] = 0.175450 w[l4] = 0.071425 | -4.271 -4.275 | Ce-HeR

Besults for Multi-Parameter Fit of Calculated and Experimentsl Data:

rank = s § rank of cosine matrix (check input if ramk < 5)

cond = 5.5164%2et00 § condition number of cosine matrix (check input and singular values if very large)
chisg = 0.374283 § weighted total sum of squared residusls

asic = 32.380181 § infommation criterion (AIC) for & degrees of freedom

m=d = 0.811791 £ unweighted root mean square deviation

gfac = 0.048128 § weighted Q-Factor as defined by Cornilescu

rz = 0.997872 £ coefficient of determination r~2 = 1 - chi~2 / (weighted sum of squares)
<|Dl> = 10.274102 10.25642% £ mean sbsolute (calc./exp.) parameter D[i]

1D mir= 2.042710 1.&00000 § min. sbsclute (calc./exp.) parameter D[i]

|D| max= 24.358488 25.300000 £ mex. sbsclute (calc./exp.) parameter D[i]

Drange= —1&. 450000 25.300000 ¢ min. and max. (calc./exp.] parameter D[i]

Besults for Linear Regression of Czlculsted snd Experimentzal Data:

cib) = 0.047702 +/— 0.175315 §# linear regression intercept and error

cim) = 0.597804 +/- 0.01326&2 £ linear regression slope and error

chisg = 0.371218 £ weighted total sum of sguared residusls

B = 0.998%42 § weighted Pearson correlation coefficient R
B2 = 0.957884 § weighted Pearson correlation coefficient R™Z
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3.1.21 (-)-Strychninein p1-h

info : Start Single-Conformer-Single-Tensor (SCST) Fit with 14 RDCs

SVD Best-Fit Saupe Vector S(zz), Sixx-yy), Sixy), S(xz), S(yz):
3.007185e-04 7.67641l6e-04 7.095317e-04 -8.62894le-04 7.025888e-05

Saupe Tensor (S):

2.3346€15e-04 7.095317e-04 -B8.62894le-04
7.095317e-04 -5.341800e-04
-B8.628941le-04 7.025888e-05

Trace of Saupe Tensor:

Aligrment Tensor (3):
1.556410e-04 4.73021le-04 -5.752627e-04

7.025888e-05 4.730211e-04 -3.561200e-04 4.683925e-05
3.007185e-04 -5.752627e-04 4.683925e-05 2.004730e-04
0.000000e+00 Trace of Aligrnment Tensor: 0.000000e+00

Eigenvectors of Saupe Tensor:

3.507748e-01 5.93950€e-01
€.560753e-01 -7.075275e-01
6.682232e-01 3.828577e-01 -&.378854e-01

Eigenvectors of Aligrnment Tensor:

7.239697e-01 3.507748e-01 5.939506e-01 7.239697e-01
2.8268214e-01 €.560753e-01 -7.075275e-01 2.626214e-01

€.682232e-01 3.828577e-01 -6€.378854e-01

Eigenvalues of Saupe Tensor S(xx), S(yy), S(zz): Eigenvalues of Alignment Tensor A(xx), A(yy), A(zz):

-B8.326461le-05 -1.167872e-03 1.251136e-03

—-5.550974e-05 -7.785812e-04 8.340509e-04

Aligmment Tensor I ible R

ion (A0, AIR, A1I, A2R, A2I):

4.767383e-04 -1.116945e-03 95.094431le-05 4.968243e-04 95.18430le-04

Tensor Properties:

A(axial) = 1.251136e-03
A(rhombic) = 7.230714e-04
Alrhombicity) = 5.779318e-01
Alasymmetry) = B.668976e-01
@0 =  1.393095e-03

£
£
£
£
£

3/2*A(zz) = S(zz)

A(xx) - Alyy) = 2/3%(S(mx) - S(yy))

A(rhombic) / A(axial)

(Rlxx) - A(yy))/A(zz) = (S(xx) - S(yy))/S(zz)

sqre(3/2)* |A(xx) ,A(yy) ,A(zz) | = sqrt(2/3)*|S(xx),S(yy),S(zz)|

alignment tensor axizl component
alignment tensor rhombic component
alignment tensor rhombicity
alignment tensor asymmetry
generalized degree of order

Results for Multi-Parameter Fit of Calculated and Experimental Data:
D(exp) [Hz] +/- Error Rel. Weights D(exp) -D(calc) Normalized Weights Atom Labels

D(calc) [HZ]
D[01] = -11.523070
D[02 0.678557
D[03 -14.331078
D[04] 27.648483
D[0S] 28.075974
DI[0€& -3.052092
D[07 12.298067
D[08] -2.040483
D[03] -3.7423¢7
D[10] 18.752332
D[11]) 0.90237¢
D[12] -8.€83013
D[13] 15.766224
D[14] -2.618557

3.277044e+00
0.852246
B858.724491
0.782183
0.055502
0.996809

10.72276€3
0.878557
28.075974
-14.930000

+/- Exror
0.906232
0.988726
0.811s08
0.755€80
0.759713
0.840433
0.788376
0.898960
0.879256
0.832946
0.664023
0.83953¢
0.992583
1.432218

10.938571

0.550000
28.050000
28.075974

e

LU

-11.830000 0.100000 1.000000 r[01] -0.300930 w[01] 0.076850 C3-H3

0.550000 0.100000 1.000000 r[02] = 0.311443 w[02] = 0.076850 C2z2-H22
-14.930000 0.100000 1.000000 r[03] = -0.598922 w[03] = 0.076850 C2-H2
27.510000 0.100000 1.000000 r[04] = 0.261517 w[04] = 0.076850 Cl-H1
28.050000 0.100000 1.000000 r[0s] = —-0.025974 w[0S] = 0.076850 C4-H4
-4.110000 0.100000 1.000000 r[0€] = -1.057908 w[0€] = 0.076850 Clz-H12
11.350000 0.100000 1.000000 r[07] = -0.908067 w[07] = 0.076850 C20-H20a
-1.380000 0.100000 1.000000 r[o8] = 0.660483 w[08] = 0.076850 C20-H20b
-5.780000 0.100000 1.000000 r[09] = —-2.037€33 w[03] = 0.076850 C13-H13
18.250000 0.100000 1.000000 r[10] = -0.502332 w[10] = 0.076850 Cll-Hlla
1.830000 0.100000 1.000000 r[11] = 0.927624 w[ll] = 0.076850 Cl1-Hllb
-8.420000 0.100000 1.000000 r[12] = 0.263019 w[lz2] = 0.076850 Cl4-H14
15.370000 0.100000 1.000000 r[13] = -0.396224 wl[13] = 0.076850 Cls-Hlsa
=2.500000 0.500000 1.000000 r[14] = -0.281443 w[l4] = 0.000949 Cl5-H1Sb

for Multi-Parameter Fit of Calculated and Experimentzal Data:
L

rank of cosine matrix (check input if rank < S)

condition number of cosine matrix (check input and singular values if very large)
weighted total sum of squared residuzls

information criterion (AIC) for S degrees of freedom

unweighted root mean square deviation

weighted Q-Factor as defined by Cornilescu

coefficient of determination r~2 = 1 - chi~2 / (weighted sum of squares)

mean sbsolute (calc./exp.) parameter D[i]
min. sbsclute (calc./exp.) parameter D[i]
max. sbsolute (calc./exp.) parameter D[i]
min. and max. (calc./exp.) parameter D[i]

Results for Linear Regression of Calculated and Experimental Data:

c(b) = 0.303194 +/-
c(m) 0.990614 +/-
chisg 0.568730
R 0.998502
R2 = 0.997006

0.228012
0.015€70

£
£
£
£
£

linear regression intercept and error
linear regression slope and error

weighted total sum of squared residuzls
weighted Pearson correlation coefficient R
weighted Pearson correlation coefficient R~2
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Odstrychnn_LValF P_asknp

T HI1a

S:H15a
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: D

g;cn
7
H-H14
M3
i O{cakc) = (09906+/-00157) D{axp) + (030324/-02260) =
95N confidence ntervall
95% unwesghted prediction ntervall ———
Odstrychnn_LValFP_aknp (N=14 Q=0 0555, R*2=09970) —e—
-10 0 10 20 30
D(exp) [Hz]
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3.1.22 (-)-Strychnine in ent-p1-i

info : Start Single—-Conformer—-Single-Tensor (SCST) Fit with 14 RDCs

SUD Best-Fit Saupe Vector S(zz), Sixx-yy), Sixy), Six=), Siyz):
1.377977e-04 Z.54€l6le—04 &.0Z4665e-04 -5.495860e-04 1.Z271004e-04
Saupe Tensor (5): Aligmment Tensor (R):
5.840915%-05 &.0Z4665e—04 -5._495860e-04 3.893946e-05 4.016443e-04 -3.653907e-04
6.024685e-04 —-1.96206%—-04 1_Z71004e-04 4_016443e-04 —1.308046e-04 B.473355%e-05
—5.495860e—04 1.271004e-04 1.377977e-04 —2.663507e-04 B.47335%e-05 9.1B6515e-05
Trace of Saupe Tensor: 2._710505e-20 Trace of Aligmment Tensor: 1.807004e-20
Eigemvectors of Saupe Tensor: Eigemvectors of Aligmment Tensor:
1.50388Be-01 7.3%20276e—01 -6.4621Z23e-01 1.90388Be-01 7.3%0276e-01 -&6.4862123e-01
6.705872e-01 2.82B475e—01 &.354055e-01 6.705872e-01 3.82B475e-01 &.354055e-01
7.189832e-01 —-5.543158e—01 -4._2265Z26e-01 7.189832e-01 —-5.543158e-01 -4.226926e-01
Eigenvalues of Saupe Tensor S(amx), S(yy), Siz=): Eigenwvalues of Alignment Tensor Alm), Rlyy), Alzz):
1.107356e-04 7.B27354e-04 -B.534710e-04 7.382372e-05 5.218236e-04 -5.956473e-04
2ligment Tensor Irreducible Representation (20, 1R, A1I, 23R, AZT) :
2.184550e-04 —7.1135936e—04 1.64520%-04 1.647857e-04 7.758431le-04
Tensor Properties:

Rlaxial) = -B.934710e-04 § aligmrent tensor axial component 3/2%*L(zz) = S(=z=z)
A(rhombic) = -4.473333e-04 £ aligmment tensor rhombic component = Af(xx) — Alyy) = 2/3*(S(m0) - Siyy)
Lirhombicity) = 5.014151e-01 § aligmment tensor rhombicity A{rhombic) / A{axial)
2 (asymmetry) 7.521227e-01 §# alignmment tensor asymmetry (B{mx) — Riyy) )/Alzz) = (S(mx) - Siyy))/5(zz)
[eas] = 5.740730e-04 £ generalized degree of order = sgrti(3/2)* |Rixx) RAiyy) Alzz) | = sqro(2/3)*|5(xx),S5(yy), Si=z=z) |
Besults for Multi-Parameter Fit of Calculated and Experimentzl Data:

Dicalc) [HZ] +/- Error Dieap) [Hz] +/— Error Rel. Weights Diexp) -Dicalc) Normalized Weights Atom Labels
D[01] = -5.305204 0.842281 —5.830000 0.100000 1.000000 r[01] = —-0.52415%¢ w[01] = 0.076850 C3-H3
D[0Z] = -0.072377 0.78415& —0.030000 0.100000 1.000000 r[02] = 0.042377 w[02] = 0.076850 CZz-HzZ
D[o3] = -11.108532 0.5556842 —11.740000 0.100000 1.000000 r[03] = —-0.531488 w[03] = 0.076850 C2-H2
D[04] = 20.704883 0.573733 15860000 0.100000 1.000000 r[04] = —0.844889 w[04] = 0.076850 Cl-H1
D[O5] = 20.5993088 0.58772& 21.510000 0.100000 1.000000 r[05] = 0.510914 w[05] = 0.076850 C4-H4
D[0&] = -1.9&7020 0.533382 —Z.820000 0.100000 1.000000 r[0&] = —0.852580 w[0E] = 0.076850 Clz-H1zZ
D[O7] = 5.765743 0.58Z2798 5.280000 0.100000 1.000000 r[07] = —0.50574% w[07] = 0.076850 CZ0-HZ0a
D[OB] = -3.142534 0.712473 —2.440000 0.100000 1.000000 r[08] = —-0.257486 w[0B] = 0.076850 CZ0-Hz20b
D[os] = -4_§76728 0.892274 —4_840000 0.100000 1.000000 r[08] = -0.163272 w[08] = 0.076850 Cl3-H13
D[10] = 15.133374 0.8253390 15.050000 0.100000 1.000000 r[10] = —-0.109574 w[10] = 0.076850 Cll-Hlla
D[11] = —4.135232 0.4523020 —4._050000 0.100000 1.000000 r[11] = 0.108232 w[1ll] = 0.076850 Cl1-Hl1b
D[12] = -5.234514 0.51B688 —5.400000 0.100000 1.000000 r[12] = —0.1e548¢ w[12] = 0.076850 Cl4-H14
D[13] = 11.353434 0.700035 11.150000 0.100000 1.000000 r[13] = -0.163434 w[13] = 0.076850 Cl5-Hl5a
D[14] = -1.542732 1.117725 —Z.050000 0.500000 1.000000 r[14] = —-0.1072&8 w[1l4] = 0.000945 Cl5-HISb
Besults for Multi-Parameter Fit of Calculated and Experimentzl Data:
rank = 5 § rank of cosine matrix (check input if ramnk < 5)
cond = 3.277044et+00 § condition nurber of cosine matrix (check input and singular wvelues if very large)
chisg = 0.1%4011 § weighted total sum of sguared residusls
gic = 282.454382 § information criterion (RIC) for 5 degrees of freedom
m=d = 0.425801 § uweighted root mean square deviation
gfac = 0.041058 § weighted Q-Factor as defined by Cornilescu
rz = 0.998202 £ coefficient of determination r~2 = 1 - chi~2 / (weighted sum of sguares)
<|D|> = 7.976313 B.067857 § mean sbsolute (calc./exp.) parameter D[i]
| D mire= 0.072377 0.030000 § min. sbsolute (cale./exp.) parameter D[i]
|D| mes= 20.993088 21.510000 ¢ mex. sbsolute (calc./exp.) parameter D[i]
Crange= =11.740000 21.510000 § min. and max. (calc./exp.) parameter D[i]

Besults for Linear Regression of Calculated and Experimentzl Deta:

cib) = 0.283650 +/- 0.102525 § linear regression intercept and error

cim) = 0.551705 +/- 0.003557 § linear regression slope and error

chisg = 0.118255 § weighted total sum of sguared residusls

B = 0.5935443 § weighted Pearson correlation coefficient R
B2 = 0.938887 § weighted Pearson correlation coefficient R"2
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3.1.23 (-)-Cytisine in pl-a

info : Start Single—Conformer—-Single-Tensor (SCST) Fit with 9 RDCs

SUD Best-Fit Saupe Vector S(zz), Sixx-yy), Sixy), Six=), Siyz):
3.703014e-04 1.338514e-03 5.17046le-0& —-5.16573Be-05 -6.979885%-04
Saupe Tensor (5): Aligmment Tensor (R):
4_84308le-04 5.17046le-0&
5.17046le-0& —B.546075e—04
—9.165738e—05 -€.597588%e-04
Trace of Saupe Tensor:
Eigemvectors of Saupe Tensor:
—9.384234e—01 3.445058e-01
1.597474e-01 2.817510e-01 -5.103554e-01
—2.083370e—01 -B.57499%e-01 -4.133415%=-01
Eigenvalues of Saupe Tensor S(amx), S(yy), Siz=):
4_535055e-04 7.17906Ze—04 -1.17141Ze-03
2ligment Tensor Irreducible Representation (20, 1R, A1I, 23R, AZT) :
5.870502e-04 -1.18642%e—04 -9.0348BBe-04 B_&65565e-04 &.692734e-06
Tensor Properties:
Rlaxial) -1.17141Ze-03

-5.165738e-05
—-6.97388%-04
3.703014e-04
0.000000e+00

—€.11045Ze—05 -4.65325%e-04
Trace of Aligmment Tensor:

—-2.003837e-02 -5.384234e-01 3.4435058e-01

£ zligmment tensor axizl component = 3/2*R(zz)

3.22870Be-04 3.446574e-06 -&6.110452e-05
3.446974e-0& —5.697383e-04 -4_653255%=-04
2_45B6T6e—04
0. 000000e+00
Eigemvectors of Aligmment Tensor:
—Z.003857e-02

1.597474e-01 3.817510e-01 -5.103554e-01
—2.083370e-01 -B.57459%e-01 —4.13341%-01
Eigenwalues of Alignment Tensor Rim), Riyy), Rizz):

3.023370e-04 4.78604Ze-04 -7.B05412e-04

Sizz)

A(rhombic) = -1.7&Z&7le-04 £ aligmment tensor rhombic component = Af(xx) — Alyy) = 2/3*(S(m0) - Siyy)
Lirhombicity) = 1.504741e-01 § aligmment tensor rhombicity = Alrthombic) / A(=axial)
A (asymmetry) 2.25711Ze-01 £ alignment tensor asymmetry (B{mx) — Riyy) )/Alzz) = (S(mx) - Siyy))/5(zz)
[eas] = 1.181318e-03 £ generalized degree of order = sgrti(3/2)* |Rixx) RAiyy) Alzz) | = sqro(2/3)*|5(xx),S5(yy), Si=z=z) |
Besults for Multi-Parameter Fit of Calculated and Experimentzl Data:

Dicalc) [HZ] +/- Error Dieap) [Hz] +/— Error Rel. Weights Diexp) -Dicalc) Normalized Weights Atom Labels
D[01] = —=7.243805 0.582891 —7.480000 0.500000 1.000000 r[01] = —-0.236395 w[01] = 0.111111 C5-Hs
D[0Z] = -11.3&8853 0.792485 —11.330000 0.500000 1.000000 r[02] = 0.83@8852 w[02] = 0.111111 Cl-H1
D[o3] = 15. 886112 0.778850 15750000 0.500000 1.000000 r[03] = 0.0638B8 w[03] = 0.111111 C7-HA
D[04] = -0.671&884 0.769654 00000 0.500000 1.000000 r[04] = 0.471&84 w[04] = 0.111111 C7-HE
D[O5] = -5.485475 0.811172 -950000 0.500000 1.000000 r[05] = 1.535475 w[05] = 0.111111 C4-H4R
D[0&] = -10.312348 0.851352 —11.550000 0.500000 1.000000 r[0&] = —-1.237854 w[0E] = 0.111111 C4-H4E
D[O7] = -18. 223500 0.8100395 —15.780000 0.500000 1.000000 r[07] = 0.443500 w[07] = 0.111111 Cll-H11
D[OB] = -10.1&73&7 0.840771 —11.&30000 0.500000 1.000000 r[08] = —-1.462032 w[0B] = 0.111111 Cs-HS
D[os] = -11.547208 0.689341 —11._480000 0.500000 1.000000 r[08] = 0.06720& w[03] = 0.111111 Cl0-H10
Besults for Multi-Parameter Fit of Calculated and Experimentzl Data:
rank = 5 § rank of cosine matrix (check input if ramnk < 5)
cond = 5.395054et+00 § condition nurber of cosine matrix (check input and singular wvelues if very large)
chisg = 0.789351 § weighted total sum of sguared residusls
gic = 37. 896847 § information criterion (RIC) for 5 degrees of freedom
m=d = 0.877127 § uweighted root mean square deviation
gfac = 0.073347 § weighted Q-Factor as defined by Cornilescu
rz = 0.952458 £ coefficient of determination r~2 = 1 - chi~2 / (weighted sum of sguares)
<|D|> = 10.812528 10.794444 § mean sbsolute (calc./exp.) parameter D[i]
| D mire= 0.&71eB4 0.200000 § min. sbsolute (cale./exp.) parameter D[i]
|D| mes= 15. 686112 15.750000 ¢ mex. sbsolute (calc./exp.) parameter D[i]
Crange= -1&.225500 15.750000 § min. and max. (calc./exp.) parameter D[i]
Besults for Linear Regression of Calculated and Experimentzal Deta:
cib) = —0.033554 +/- 0.385534 § linear regression intercept and error
cim) = 0.5950428 +/- 0.032807 § linear regression slope and error
chisg = 0.7585%68 § weighted total sum of sguared residusls
B = 0.936228 § weighted Pearson correlation coefficient R
B2 = 0.932470 § weighted Pearson correlation coefficient R"2
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3.1.24 (-)-Cytisine in ent-p1-d

19_cytime_AKSS7np

info : Start Single-Conformer-Single-Tensor (SCST) Fit with 9 BEDCs wE

SUD Best-Fit Saupe Vector S(zz), Sixx-yy), Sixy), Six=), Siyz):
1.0166593e-02 4.73771Ze—04 -Z.0544ZBe-04 -7.87498%e-04 -1.53203Be-04

Saupe Tensor (5): Aligmment Tensor (R):
—Z.714607e—04 -Z.054428e-04 -7_B74985%=-04 —1.809738e-04 -1.365961%e-04 -5.249953e-04 ob
—Z.054428e—04 -7.45231%e-04 -1.53203Be-04 —1.36961%-04 -4.968213e-04 -1.0Z21358e-04
—T7.87458%—-04 -1.532038e-04 1.016653e-03 —5.249953e-04 -1.021358e-04 &.777951le-04
Trace of Saupe Tensor: 0. 000000e+00 Trace of Aligmment Tensor: 0. 000000e+00
Eigemvectors of Saupe Tensor: Eigemvectors of Aligmment Tensor: 5k
7.0689446e-01 -5.649467e-01 4_2551&Be-01 7.089446e-01 -5.649467e-01 4_2551&8e-01
—€.32B646e—01 -7.738515%e-01 2_395332Ze-0Z —€.32B646e—01 -7.73851%e-01 Z.35533Ze-0Z2
3.157717e-01 —-Z.B6Z2BZe—01 -5.046335e-01 3.157717e-01 —-Z2.86Z228Ze-01 -9.046335e-01 —_
Eigervalues of Saupe Tensor Simx), Siyy), Si=z): Eigerwalues of Alignment Tensor Afmx), RAiyy), Alz=z): ;'E'.m.
—4.352550e—04 -9.51869%e-04 1.3511&5-02 —Z.92B660e—04 -6.34579%e-04 9.27445%-04 ‘.l—_}
2ligment Tensor Irreducible Representation (20, 1R, A1I, 23R, AZT) : u
1.611754e-02 —-1.01935Ze—03 -1.5830%96e-04 3.0662BBe-04 -2_655287e-04 g-
Tensor Properties: RS
Rlaxial) = 1.3511&5%e-03 £ zligmment tensor axisl component = 3/2%A(=zz) = S(zz=)
A(rhombic) = 3.41713%e-04 £ aligmment tensor rhombic component = Af(xx) — Alyy) = 2/3*(S(m0) - Siyy)
Lirhombicity) = 2.456308e-01 § aligmment tensor rhombicity = Alrthombic) / A(=axial)
Liasy v 3.6884482e-01 §# slignment tensor asymmetry (2 (ox) — Alyy))/R(z2) = (5000 - Siyy))/5(==2) 20
[eas] = 1.4222%8e-03 £ generalized degree of order = sgrti(3/2)* |Rixx) RAiyy) Alzz) | = sqro(2/3)*|5(xx),S5(yy), Si=z=z) |

Besults for Multi-Parameter Fit of Calculated and Experimentzl Data:

Dicalc) [HZ] +/- Error Dieap) [Hz] +/— Error Rel. Weights Diexp) -Dicalc) Normalized Weights Atom Labels
DIo1] = 5. 662313 0.632274 €.280000 0.500000 1.000000  r[0l] = 0.617681  wl01] = 0.111111 C-HS
Dozl = -11.354345 1.248633  -11.320000 0.500000 1000000 r[oz] = 0.034345  w[02] = 0.111111 Cl-Hm b ]
Dlo3] = ~0.317646 1.062382 0.500000 0.500000 1.000000  £[03] = 1.217646  w[03] = 0.111111  C7-H7A D{cakc) = (09740 +-0.0957) D{ep) + (-051244/-0.4402) ——
D04l = 4_gesale 0.934506 3.850000 0.500000 1000000  r[oa] = -1.01€814  w[04] = 0.111111  C7-HE 95 immecpiedcontnce et
DIOS] = —4.134657 1.098422 -3. 460000 0.500000 1000000 r[0S] = 0.674637  w[05] = 0.111111  C4-Hea L predsction mters
DI0&] = -8.913839 1235535 —6.170000 0.500000 1.000000  r[0&] = 2.743899 w06l = 0.111111  C4-HeE 19.Gytine AKSE7 e (45, (R0IR64 R2-09%0R) o
D071 = -29_838637 0.896456  —31.000000 0.500000 1000000 r[O7] = -1.151383  w[07] = 0.111111  Cl1-H11 0 25 a0 a5 10 s 0 s 10
DI0R] = -5_346539 1.073310 -5 480000 0.500000 1000000 r[o8] = 0.46863%  w[08] = 0.111111  C-HS D{exp) [Hz)
D03l = 7.481407 0.853609 7.420000 0.500000 1.000000  r[0s] = -0.071407  w[08] = 0.111111  ClO-HIO

Besults for Multi-Parameter Fit of Calculated and Experimentzl Data:

rank = 5 § rank of cosine matrix (check input if ramnk < 5)

cond = 5.395054et+00 § condition nurber of cosine matrix (check input and singular wvelues if very large)
chisg = 1.383308 § weighted total sum of sguared residusls

gic = 58 .820822 § information criterion (RIC) for 5 degrees of freedom

m=d = 1.176355 § uweighted root mean square deviation

gfac = 0.03e440 § weighted Q-Factor as defined by Cornilescu

rz = 0.988018 £ coefficient of determination r~2 = 1 - chi~2 / (weighted sum of sguares)
<|D|> = 5.189608 B_B75556 § mean sbsolute (calc./exp.) parameter D[i]

| D mire= 0.317e48 0.500000 § min. sbsolute (cale./exp.) parameter D[i]

|D| mes= 25.838837 31.000000 ¢ mex. sbsolute (calc./exp.) parameter D[i]

Crange= —31.000000 7.451407 § min. and max. (calc./exp.) parameter D[i]

Besults for Linear Regression of Calculated and Experimentzal Deta:

cib) = —0.512444 +/- 0.440225 § linear regression intercept and error

cim) = 0.574253 +/- 0.038083 § linear regression slope and error

chisg = 1.148884 § weighted total sum of sguared residusls

B = 0.935232 § weighted Pearson correlation coefficient R
B2 = 0.93048% § weighted Pearson correlation coefficient R"2
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