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1. Additionalsyntheses and crystal growth

1.1 N-(methylsulfonyBcetamidegH][N(Ms)(A0)]

[HIIN(Ms)(AQ] was synthesized viaraodification of the literature routé Methanesulfonamide (4.48, 47.0mmol)
was dissolved in MeCN (A6L) under an inert atmosphere. Acetichydride (6.7nL, 70.5mmol) was added dropwise,
followed by concentrated ¥$Q (136mg, 1.4mmol) and the reaction was stirred at 60 °C forhbairs. After this time
the reaction was cooled and volatiles removiedvacuo Water (15mL) was added then theeaction was extracted
with E&O (3 x 50nL). The organic fractions were combined, dried (MgSered and concentrated to dryness. The
title compound was isolated as a white solid (5g/389% yield). Crystals were obtained by recrystallization from

EtO.

1.2 Tetramethylammonium bis(trifluoromethylsulfonyl)methan{tMes][CHT).]

415mg Methylene ditriflone 1.48mmol / 1.01eq) were dissolved in BiL water+ 3mL MeOH and cooled to 0°To

the resulting suspensiowere added 616L tetramethylammonium hydroxide solution 25%33mg / 1.46mmol /
1.00eq) in methanol The reaction mixture was stirred until homogeneous, and then dried in high vacuum to yield
522mg of the title compoundl.47mmol / qualtitative yield. Crystals were obtained by slow evaporation of a solution

in methylene chloride. Commercially available methylene ditrifldkBQR, Karlsruhe, Germasiould be resublimed

prior to its use.

1.3 N-((trifluoromethyl)sulfonyl)acetamidéd][N(TH (AQ)]
Crystalof [H|[N(Tf)(Ad] were obtained interdiffusion of Hexane (antisolvent) into a solution of the free acid in diethyl
ether (solventat 4°C.

1.4 Potassium acetyl(trifluoromethylsulfonyl) am[&HN(Tf)(Ac)]
[KIIN(TH)(AQ] was preparedanalogous tdNa[N(Tf)(AJ] in the main paper, using potassium hydrogen carbonate as

base.Crystals were obtained from interdiffusion of diethyl ether (antisolvent) into a solution gbd@ssium salt in

acetonitrile (solvent) at 4°C.

1.5 2,2, 2trifluoro-N-(methylsulfonyl)acetamaH][N(Ms)(TFA]

Crystals ofH[N(Ms)(TFA] were obtained by slow evaporation from acetonitrile.



2. Crystallography

Datasets were collected using &xford Diffraction Xcalibur 3E (Mo» Kadiation, 0.71073}) at 173.0(1) KData
processing wasarried out using CrysAlisPfeplutions were solved and refined using SHEL.¥nd SHELXTas well
as Olex2,* and WinGX Hydrogen atom$&onded to carborwere placed in geometrically assigned positions withi C
distances of 0.98 A (GHand refined uimg a riding model, withliso(H) = 1.8Jeq(C) (CH). Hydrogen atoms bondetb
nitrogen were added as idealised proto@CDC reference number88IL6 15([H|[N(TT)(AQ]), 19816 16([KI[N(TH(A]),
1981617 ([HI[N(Ms)(TFA]), 1981618 [H[N(Ms)(A0]) and 1981619 ([NMe4][CHT),]) contain crystallographic data in

CIF format, which is also summarized beldablel.

HNMsTFA was modelled as a two component twin in a ca. 47:53 ratio, with the two major lattices related by the
approximate twin law{1.00 0.00 0.0 0.00-1.00 0.00 0.30 0.01 1.0apne of the CFfluorines in KNTfAc was

disordered over a symmetry operation, which necessitated the use of FARStructions to successfully model.

Tablel: crystallographic data foall structures. All datasets were collected at 173.0(1) K.

Compound [HINMHAQ]  [KIN(THAAS]  [HIINTFAMS)]  [HIIN(Ms)(AgQ]  [NMel][CHTH]
Formula GHiENGS GHeFKoN.OrS GHIRNGS GH/NG:S GHiskNOQS
M/g molt 191.13 476.46 191.13 137.16 353.30
Crystal system monoclinic orthorhombic ~ monoclinic orthorhombic  monoclinic
Space group (No.) P2i/c(14) Cmma(67) P2.i/c(14) P2:2:2; P2/c(14)
alA 8.0868(5) 8.4456(7) 8.9112(10) 8.0559(2) 27.9524(7)
b/A 9.2975(5) 21.7761(16) 5.0072(5) 8.4221(3) 10.6367(4)
dA 9.6955(6) 9.0436(5) 15.368(2) 9.1633(4) 19.2552(5)
h/™ 90 90 90 90 90

b/ 95.255(5) 90 95.041(11) 920 90.426(2)
1K 90 90 90 90 90

U/A3 725.91(7) 1662.5(2) 683.07(14) 621.71(4) 5724.8(3)
Z 4 4 4 4 16

mMo-Y h 0 <k Y 0.463 0.918 1.859 0.443 0.450
H000) 384 952 384 288 2880

Total reflections 3103 4540 2083 4494 20502
Unique reflections 1819 1012 2083 1620 11490

Rt 0.023 0.019 0.035 0.024 0.027
GooF orf? 1.072 1.085 0.980 1.102 1.047

RP [lo> 25 (lo)] 0.042 0.028 0.036 0.030 0.072

R (all data) 0.058 0.034 0.049 0.032 0.103

WRL [lo> 25 (lo)] 0.088 0.071 0.077 0.071 0.164

WR. (all data) 0.097 0.075 0.080 0.072 0.185
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Figurel: ORTEP plots of the additional crystal structurfes) [NMea][CHT1)2] and b)[H][N(Ms)(Ac)]. Thermal ellipsoids at 50% probability.

Thedihedral angles wereead from the crystal structures for comparison with the dihedral angles obtained from the

calculdion, Table2.

Table2: Dihedral angles obtained from experimental and theoretical geometries.

Crystal structure geometry Computational geometry
1) 2/° model /e 2/°

[HIIN(TH(AQ] 84 169 [N(THADP 58 169
[HI[N(TH(AO)] 84 169 [HIIN(TH(AQ] 78 171
[KIIN(TH(AQ)] 180 180 [N(THADP 180 180
[HIN(TFAMs)] 181 61 [N(TFAMs)]° 179 50
[HIN(TFAMs)] 181 61 [HIN(TFAMs)] 171 61
[HIN(Ms(Ag] 58 179 [NMs)(AQ] 51 174
[HI[N(Ms)(A9] 58 179 [HIN(Ms)(A9] 64 164
[NMeg[CH(TR] 95 89 [CH(TH® 87 87
[NMeg][CH(TR] 94 88 [CH(TH® 87 87
[NMeg[CH(TR] 92 89 [CH(TH® 87 87

Comparing all structures, a roateantsquare deviatiofRMSDbYf 8° is foundIf onlystructures with matching model
geometriesare compared (i.e. not comparing crystal structures of the acid with computational geometries of anions
and vice versa), then a rooteansquare deviation of 6° is foun@he rootmeansquae deviationdecreases further

to 4° ifthe crystal structures of the free acids are omitted.



3. Rheology

Experimental viscosities of the two ionic liquidsG@n][N(Tf)(Ac)] and CIM][N(Ms)(TFA)]given inTable3, were

fitted with to the commonly use®/ogetFulcherTammann (VFT) equatidgh).'s®

5
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With the fit parameters reported iTable4, aRMSD of 0.090 mPa s between experimenisdosities and viscosities

predicted by the VFT equatios obtained

Table3: Experimental viscosities of the ionic liuid this work.

Viscosity / mPa s
T/°C  [GGIM][N(TH)(AC)] [CGIM][N(MsS)(TFA)]

25 149.39 292.47
30 111.98 204.89
35 85.36 147.98
40 67.09 110.38
45 53.29 84.02
50 43.10 65.45
55 35.45 52.04
60 29.50 42.06
65 24.84 34.40
70 21.13 28.61
75 18.20 24.16
80 15.83 20.62
85 13.84 17.79
90 12.23 15.44
95 10.87 13.57
100 9.74 11.98
105 8.73 10.65

Table4: Fit parameter®f the viscosity data to the VFT equation (1)

— /mPas p- /mPas 06/K no/K Y/IK npY R

[CGIM][N(TH)(Ac)] 0.15516  0.00567  778.09 9.55  184.895 0.795  0.99999
[CGIM][N(Ms)(TFA)] 0.17016 ~ 0.00336  740.91 4.50 198.693 0.344  1.00000




4. Benchmark

4.1 Energy

Benchmark of different levels of theory for the energies of the $itegionary points of the [N(TA) anion, Table5.

Table5: Benchmark of different levels of theory for the energies of the five stationars pdithe [N(T)]- anion.

Stationary Points Barriers RMSD RMSD
Ener Ener Barriers/  cistrans/
Name kJ/r% Name ka/% kiimol  kJ/mol
cis 3.78 cisto trans 5.04 0.89 0.24
trans 0.00 trans to cis 8.82
MP2/6-311+G(d,p) TS1 8.82 cis totrans (higher) 21.53
TS2 11.42 trans to cis (higher) 25.31
TS3 25.31 cistocis 7.64
cis 3.54 cis to trans 4,12 3.71 0.01
trans 0.00 trans to cis 7.67
MP2/ccpVDZ TS1 7.67 cis to trans (higher) 26.99
TS2 12.47 trans to cighigher) 30.53
TS3 30.53 cisto cis 8.93
cis 3.89 cisto trans 4,52 2.15 0.35
trans 0.00 trans to cis 8.41
MP2/augccpVDZ TS1 8.41 cis to trans (higher) 24.31
TS2 10.97 trans to cis (higher) 28.20
TS3 28.20 cisto cis 7.09
cis 3.65 cisto trans 3.78 0.31 0.11
trans 0.00 trans to cis 7.43
MP2/ccpVTZ TS1 7.43 cis to trans (higher) 21.58
TS2 10.82 trans to cis (higher) 25.23
TS3 25.23 cisto cis 7.17
cis 3.54 cisto trans 3.83 0.00 0.00
trans 0.00 trans to cis 7.37
MP2=fulllccpVTZ TS1 7.37 cis to trans (higher) 21.22
TS2 11.03 trans to cis (higher) 24.75
TS3 24.75 cisto cis 7.49
cis 2.28 cis to trans 4.70 1.58 1.25
trans 0.00 trans to cis 6.98
M052X6-311+G(d,p) TS1 6.98 cis totrans (higher) 19.59
TS2 10.58 trans to cis (higher) 21.87
TS3 21.87 cistocis 8.30
cis 2.49 cisto trans 4,78 1.80 1.04
trans 0.00 transto cis 7.27
MO06/6-311+G(d,p) TS1 7.27 cis to trans (higher) 19.24
TS2 11.53 trans to cighigher) 21.74
TS3 21.74 cisto cis 9.03
cis 3.26 cis totrans 3.60 1.97 0.28
RB3LY#D3BXB-311+G(d,p) trans 0.00 transto cis 6.85

TS1 6.85 cis to trans (higher) 18.33



TS2 9.92 trans to cis (higher) 21.58
TS3 21.58 cistocis 6.67
cis 2.68 cisto trans 3.73 1.98 0.86
trans 0.00 trans to cis 6.41
. B97XD6-311+G(d,p) TS1 6.41 cis to trans (higher) 18.64
TS2 9.71 trans to cis (higher) 21.32
TS3 21.32 cistocis 7.04
cis 3.39 cis totrans 4.04 0.94 0.15
trans 0.00 trans to cis 7.43
B2PLYPD8/311+G(d,p) TS1 7.43 cis to trans (higher) 19.88
TS2 10.29 trans to cis (higher) 23.26
TS3 23.26 cisto cis 6.91
cis 3.57 cisto trans 3.02 1.03 0.03
trans 0.00 trans to cis 6.59
B2PLYR:311+G(d,p) TS1 6.59 cis to trans (higher) 20.09
TS2 9.82 trans to cis (higher) 23.66
TS3 23.66 cisto cis 6.25
cis 3.15 cisto trans 2.10 2.02 0.39
trans 0.00 trans to cis 5.25
B3LYRB-311+G(d,p) TS1 5.25 cis to trans (higher) 19.14
TS2 9.06 trans to cis (higher) 22.29
TS3 22.29 cistocis 5.91
cis 3.63 cistotrans 3.70 0.19 0.09
trans 0.00 trans to cis 7.33
l\R/IBPf:SZI/_CYC-;gV[;ZB/I/B\H-311+G(d,p) TS1 7.33 cisto trang (higher) 21.21
TS2 10.74 trans to cighigher) 24.84
TS3 24.84 cisto cis 7.11
cis 3.49 cisto trans 3.63 0.16 0.05
trans 0.00 trans to cis 7.12
mggl(crgg\tljtczé/d:onv.crit) TS1 7.12 cisto tran_s (higher) 21.20
TS2 10.82 trans to cis (higher) 24.69
TS3 24.69 cistocis 7.34
cis 3.49 cisto trans 3.63 0.16 0.05
trans 0.00 trans to cis 7.12
mgg;gcsqvfi/(g(dp) TS1 7.12 cisto tran_s (higher) 21.20
TS2 10.82 trans to cis (higher) 24.69
TS3 24.69 cistocis 7.34
cis 3.52 cis to trans 4.46 1.21 0.02
trans 0.00 trans to cis 7.98
Evﬁth“stB‘B_sl“G(d’p) TS1 7.98 cis to trans (higher) 20.98
TS2 8.48 trans to cis (higher) 24.50
TS3 24,50 cisto cis 4.96
cis 2.21 cistotrans 5.18 1.93 1.33
trans 0.00 trans to cis 7.39
M06-GD36-311+G(d,p) TS1 7.39 cis to trans (higher) 19.26
TS2 11.15 trans to cis (higher) 21.47
TS3 21.47 cistocis 8.94
HF6B-311+G(d,p) cis 1.64 cisto trans 2.77 1.84 1.90



trans 0.00 transto cis 4.41
TS1 4.41 cis to trans (higher) 23.63
TS2 10.13 trans to cis (higher) 25.27
TS3 25.27 cistocis 8.49
cis 2.42 cis to trans 4.27 2.32 1.12
trans 0.00 trans to cis 6.69
MO6/aug-ccpVTZ TS1 6.69 cis to trans (higher) 18.21
TS2 10.31 trans to cis (higher) 20.63
TS3 20.63 cistocis 7.89
cis 3.35 cisto trans 4.55 0.70 0.18
trans 0.00 trans to cis 7.90
MO06/augccpVvVDZ TS1 7.90 cis to trans (higher) 21.48
TS2 12.11 trans to cis (higher) 24.83
TS3 24.83 cisto cis 8.76
cis 3.35 cisto trans 3.75 0.19 0.18
trans 0.00 trans to cis 7.10
mggllecljg\c/;tcngTZ TS1 7.10 cisto tran.s (h?gher) 21.30
TS2 10.55 trans to cis (higher) 24.65
TS3 24.65 cisto cis 7.19
cis 3.26 cisto trans 5.04 1.08 0.28
trans 0.00 trans to cis 8.29
B3LYRGD3BJ/€311G(d,p) TS1 8.29 cis to trans (higher) 20.03
TS2 10.72 trans to cis (higher) 23.28
TS3 23.28 cistocis 7.47
cis 3.51 cisto trans 3.54 1.30 0.02
trans 0.00 trans to cis 7.05
B3LYRGD3BJ/&1+3(d,p) TS1 7.05 cis to trans (higher) 19.39
TS2 9.77 trans to cis (higher) 22.90
TS3 22.90 cistocis 6.26
cis 3.47 cis to trans 3.66 0.28 0.07
MP2=fullicepVTZ/ trans 0.00 tr.ans to cis . 7.13
B3LYRSD3BB-311+G(d,p) TS1 7.13 C|stotran_s (hfgher) 20.88
TS2 10.81 trans to cis (higher) 24.35
TS3 24.35 cistocis 7.34
CCSDlepVDZ cis 3.48 0.06
trans 0.00
CCSD/cpvtz// cis 3.44 0.09
CCSD/ecpVDZ trans 0.00
CCSD(T)/epVTZ/ cis 3.44 0.09
CCSD/epVDZ trans 0.00
CCSD(T)/epvD2/ cis 3.48 0.06
CCSD/cpVDZz trans 0.00




4.2 Geometry

Benchmark of different levels of theory for tigeometriesof the five stationary points of the [N(Zf)anion Table6.

Table6: Benchmark of ifferent levels of theory for thgeometries (backbone dihedral angle$}he five stationary points of the [N(7]f)anion.

Name L) u?/° RMSD °
MP2/6-311+G(d,p) cis 83.3 -126.1  2.99

trans 93.3 93.3

TS1 92.7 159.4

TS2 112.2  -112.3

TS3 99 -4.4
MP2/ccpVDZ cis 85.4 -127.2  3.01

trans 91.2 91.2

TS1 85.8 150.5

TS2 113.3 -113.3

TS3 97.1 -3.9
MP2/augccpVDZ cis 82.8 -1235 4.02

trans 91.2 91.2

TS1 82.8 153.3

TS2 107.4 -107.4

TS3 99.1 6.1
MP2/ccpVTZ cis 85.9 -128.4  0.44

trans 92.5 92.5

TS1 89.5 153.7

TS2 112.6 -112.6

TS3 102.4 -7.9
MP2=fullccpVTZ cis 85.9 -128.3 0.00

trans 92.6 92.6

TS1 89.1 154.2

TS2 112.9 -112.9

TS3 103.3 -8.6
MO052X/6-311+G(d,p) cis 84.1 1276 2.21

trans 93 93

TS1 93.2 154.2

TS2 114.2 -114.2

TS3 100.1 -4.8

MO06/6-311+G(d,p) cis 834  -1283 1.68



trans 93.3 93.3

TS1 92.5 155.3

TS2 114.8 -114.8

TS3 102.6 94
B3LYRGD3BX:-311+G(d,p) cis 84 -128.7  2.59

trans 92.4 92.4

TS1 88.8 156

TS2 109 -109

TS3 99 5.3
. B97XD6-311+G(d,p) cis 87.2 -1345 2.70

trans 94.1 94.1

TS1 92.3 155.8

TS2 111.5 -111.5

TS3 1014 -5.8
B2PLYPD8/311+G(d,p) cis 83.6 1271 2.65

trans 92.6 92.6

TS1 90.5 157.2

TS2 110.3 -110.3

TS3 98.5 -4.6
B2PLYR-311+G(d,p) cis 85.7 -130.8 2.68

trans 93.4 93.4

TS1 92.1 155.9

TS2 111.4 -111.4

TS3 98.4 -3.7
B3LYF8-311+G(d,p) cis 93.7 -155.1  9.16

trans 94.1 94.1

TS1 92.7 152.9

TS2 111.5 -111.5

TS3 99.5 -3.9
B3LYRGD3BB-311+G(d,pyith SMD  cis 83.4 -121 6.15

trans 91.5 91.5

TS1 86 155.6

TS2 100.4 -102.7

TS3 97.8 -4.8
MO06-GD36-311+G(d,p) cis 83.4 -128.2 1.80

trans 94.4 94.4



TS1 92.7 155.6

TS2 114.2 -114.2

TS3 102.7 -9.6
HF6-311+G(d,p) cis 100.6 -169 14.86

trans 95.2 95.2

TS1 98.3 144.3

TS2 1204  -120.4

TS3 102.7 -3.4
MO6/aug-ccpVTZ cis 84.3 -128.6 1.82

trans 94.3 94.3

TS1 89.5 153.6

TS2 114.2 -114.5

TS3 1055 -125
MO6/aug-ccpVDZ cis 82.3 -126.8 2.11

trans 93.7 93.7

TS1 84.2 154.1

TS2 112.7 -112.8

TS3 102 9.6
B3LYRGD3BJ/&113(d,p) cis 80.3 -122.1 491

trans 90.5 90.5

TS1 85.3 155.1

TS2 106.1 -106.1

TS3 97.3 -4.3
B3LYRGD3BJ/&1+3(d,p) cis 83 -127 3.42

trans 91.2 91.2

TS1 87.8 150.7

TS2 107.2 -107.2

TS3 99.1 -6.1
CCSD/cpVDZz cis 85.4 -129.4 1.22

trans 91.1 91.1




5. Additional molecular orbitals

For Tf), and[CHTf)]*, HOMG8 andHOMGQ18 directly correspond tthe respective molecular orbitals [iN(Tf)]°,
Figure2.

a) [CH(Tf);] HOMO-18 b) O(Tf): HOMO-18 ¢) [CH(Tf):] HOMO-4 d) O(Tf). HOMO-8

Figure2: Molecular orbitals showing the delocalisatiof@HTf).]> and O(Tf)..

6. Key structures

The [N(Tf)(TFA@nNion shows a flat structure as global minimuroni which other minima are obtained by tilting one

of the end groups out of the paper plarféigure3.

ay 00 CF; 00 o o0
= s 0 |l
‘S:: i ‘S; g F3CIIII:.S C
~ O
e’ ONT g Fc” N7 cr s N TR
™~ global minimum .
tilt TFA tilt Tf

Figure3: minimum structures dN(Tf)(TFA)]a) schematic representation of the tilted groupoptimised minimum geometries.



7. NBO charges

The delocalisation of negative charge over the fluorinated end groujp(irf}]® is visible in thenatural bond orbital

analysis IBQ charges ofN(Tf}]* in comparison with those dN(Ms)]®, Table7.

Table7: Sum of the NBO charges for the central graifpgen atom), the sulfur atoms, the oxygen atoms and the end groupsgON(Ms)]>
and Cgfor [N(Tf}]®).

[N(Ms)]>  [N(T)]"

Central group -1.20 -1.19
Sulfur 4.36 4.26
Oxygen -3.90 -3.64

End groups  -0.26 -0.42

8. Stationary points

Below are givetthe stationary points for charged &ble8) and neutral Table9) analogues.

Table8: Equilibriumdihedral angles of the backbortype of the stationary point (GSground statelocal minimum, TS = transition statend
energy refeenced to the global minimum for the negatively charged structures. Xyz files of all structures can be foundoldethe
WEyA2y paidNdzOG dzNBaQo

system type 1fe 2/°  kJ/mol  system type 1fe 2/°  kd/mol
[CH(AQ)® GS 0 180 0.0 [N(SH]® GS 63 63 0.0
[CH(AG)® GS 0 0 20.9 IN(SH® GS 50 215 18.0
[CH(AQ)® GS 180 180 27.7 [N(SH® TS 113 344 18.3
[CH(AG)® TS 89 184 90.3 IN(SH® TS 62 298 27.2
[CH(Ac)® TS 1 90 97.8 [N(SfY* TS 52 151 29.9
[CH(Fs)* GS 75 285 0.0 [N(TfY> GS 92 92 0.0
[CH(Fs)® GS 84 84 0.2 [N(TfY GS 84 231 35
[CH(Fs)® TS 79 199 27.3 [IN(TY]" TS 89 156 71
[CH(Fs)® TS 16 64 32.9 [N(TfY TS 109 251 10.8
[CH(Ms)]® GS 65 76 0.0 [N(Tfy]> TS 99 355 24.3
[CH(Ms)]® GS 132 293 28.8 IN(TFAJ® TS 180 180 0.0
[CH(Ms)® TS 73 287 29.3 IN(TFAJ® GS 163 163 0.4
[CH(Ms)]® TS 0 77 38.7 [N(TFAY® GS 44 195 4.3
[CH(Ms)® TS 61 209 435 IN(TFAJ® GS 43 43 135
[CH(TH)" GS 87 87 0.0 [N(TFAY® TS 96 181 13.7
[CH(TH] GS 101 273 75 IN(TFAY® TS 4 93 20.1
[CH(TH]? TS 96 264 7.6 IN(TFA)(AC)] GS 191 34 0.0
[CH(TH]® TS 84 189 41.0 IN(TFA)(A)] TS 180 0 1.8
[CH(TH]? TS 91 359 53.0 [IN(TFA)(AC)] GS 167 146 13.0
[CH(TFA)> GS 180 180 0.0 IN(TFA)(A)] TS 180 180 14.1
[CH(TFA)> GS 180 0 2.8 [IN(TFA)(AC)] GS 40 205 16.5
[CH(TFA)  GS 22 22 30.9 IN(TFA)(AD)] GS 32 46 226
[CH(TFA) TS 92 181 74.3 [IN(TFA)(AS)] TS 5 88 273
[CH(TFA) TS 95 359 83.5 IN(TFA)(AQ)] TS 0 180 20.3
[CH(TA)(TFA)] GS 78 179 0.0 [IN(TFA)(AS)] TS 98 180 31.2

[CH(TF)(TFA)] GS 92 2 11.8 [IN(TFA)(AC)] TS 88 6 33.0



[CH(TH)(TFA)] TS 180 180 28.4 [IN(TH(AcY] GS 89 5 0.0

[CH(TH(TFA)] TS 0 180 34.3 IN(TH)(AcY] GS 187 0 0.3
[CH(TH)(TFA)] TS 180 0 41.7 [IN(TH(Ac] TS 110 13 15
[CH(TH(TFA)] TS 80 104 90.9 IN(TH)(AcY]  GS 180 180 1.7
[N(Ac)]® GS 29 193 0.0 [N(TH)(Ac] GS 58 170 4.7
[N(Ac)] GS 153 153 15.5 IN(TA)(AcY] TS 108 190 9.0
[N(AC)]? TS 173 109 20.0 [IN(TH(Ac] TS 0 180 17.7
[N(Ac)] GS 37 37 20.2 IN(TH)(Acff TS 81 99 19.9
[N(AC)]? TS 5 87 27.5 [IN(TH(Ac] TS 93 261 24.1
[N(Fs)]? GS 76 76 0.0 [IN(TFA)(Ms}] GS 179 50 0.0
[N(Fs)]b GS 65 270 4.3 [IN(TFA)(Ms}] GS 180 180 12.0
[N(Fs)]? TS 77 283 4.6 IN(TFA)(MsY] TS 185 113 225
[N(Fs)]b TS 72 157 13.0 [IN(TFA)(Ms}] GS 0 196 33.6
[N(Fs)]? TS 2 69 17.2 [IN(TFA)(Ms}] TS 8 107 40.7
[N(Ms)]* GS 72 72 0.0 [IN(TFA)(Ms)] TS 89 83 52.3
[N(Ms)]® GS 70 200 22.2 IN(TFA)(MsY] TS 87 267 56.8
[N(Ms)]® TS 48 159 27.4 [N(TFA)(MsY] TS 180 0 75
[N(Ms)]® TS 90 350 33.7 IN(T)(TFAY] GS 180 180 0.0
[N(Ms)]* TS 82 278 39.1 [N(T)(TFAY] GS 74 173 23
[IN(Ms)(AcY] GS 51 174 0.0 [N(Tf)(TFAY] TS 108 186 6.9
IN(Ms)(Ac] GS 180 0 8.5 [IN(T)(TFAY] TS 0 180 15.7
IN(Ms)(Acff TS 0 180 8.6 IN(T)(TFAY] GS 202 355 18.9
IN(Ms)(Ac] GS 180 180 15.1 [N(T)(TFAY] TS 94 90 32.3
IN(Ms)(Acff TS 116 182 27.1 IN(T)(TFAY] TS 265 75 39.0
IN(Ms)(AcYf TS 74 91 33.6

IN(Ms)(Acff TS 95 261 53.2

Table9: Equilibrium dihedral angles of the backbone, type of the stationary point (GS = local minimum, TS = transition stateyggnd en
referenced to the global minimum for tineutral structures. Xyz files of all structures can be found irFtigef RS dhedi NI £ ¢ & § NHzO i dzNB

system type /e 2/°  kJ/mol  system type /e 2/°  kJ/mol
NH(TH GS 88 88 0.0 OSh. GS 66 66 0.0
NH(TR GS 121 271 7.4 oSh. GS 58 211 118
NH(TH TS 106 254 9.8 osh, TS 114 351 16.9
NH(TR TS 84 193  33.9 oSh. TS 65 150  21.9
NH(TRH TS 105 348  46.1 oSh. TS 89 271 27.4
OFs) GS 76 76 0.0 o), GS 94 94 0.0
OFs) GS 80 202 4.8 O(Tf). GS 98 203 35
OFs) GS 60 271 4.9 o), TS 94 151 6.8
OFs) TS 74 219 5.9 o), TS 120 240 117
OFs)y TS 74 286 6.1 o), TS 101 35  27.6
OFs) TS 65 159 10.5 NH(Fs) GS 81 81 0.0
OFs) TS 5 62 16.3 NH(Fs) GS 71 280 2.3
OFs) TS 0 180  19.8 NH(F®) TS 76 207 186
OMs) GS 75 75 0.0 NH(Fs) TS 15 58 23.9
OMsy GS 77 194 151 NH(Ms) GS 68 78 0.0
OMsy TS 58 166  19.0 NH(Ms) GS 147 283 233
OMsy, TS 0 180 24.5 NH(Ms) TS 92 268 33.7

OMsy TS 97 263  37.9 NH(Ms) TS 15 261  41.0




9. Potential energy surfaces

Theenergies of 2D scans in this work are given infthder W a O | y yasIP@SIX ték i@ these files, the first
column corresponds to the dihedral from the group which is mentioned first. E.g. in
WIP2RESULTS_ENERGIES NRISTFA (i KS T A NEsflond & f tiieX>%N-COdZhNdXEE angle from the
methanesulfonyl groupand the second column corresponds to th&®-S dihedral angle from th&ifluoroacetyl
group. The third column contains the respective energies, given in HaAleangles are givem idegrees, using the
0-360° conventionAdditionally,2D plots of all scanned surfaces are shdeiow, Figure4 to Figure27. Legend: red
crosses = transition states, black crosses = local minima, dashed likd/mbbthreshold, red pluses = dihedral angles

from crystal structures.
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Figure4: Potential Energy Surface of the [CH{A@nion.
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Figure5: Potential Energy Surface of the [CH{Fahion.
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Figure6: Potential Energy Surface of the [CH@s)nion.
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Figue 7: Potential Energy Surface of the [CH{Ffnion.
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Figure8: Potential Energy Surface of the [CH(EFAhion.
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Figure9: Potential Energy Surface of tf@H(Tf)(TFA)hnion.
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Figurell: Potential Energy Surface of the [NgFs3nion.

























































