


Content

Examples for AOrtho .Ef.f.ec.t.o..fr.om. .. Li.t.erbatur e

Computational DELAlS...........oooiiiiiii e 8
Additional details of the calculationS..............oi i 9
(@0 gTorcT o180 1853 7= g0 F= T[4 oo OSSP 11
Correlation of the experimental yields and calculated parameters for individual directing groups............. 13
Details Of SYNNESES......uuiiii et e 15
(1T a1 =1 oToT o 110 ] o TSP PPPTPR 16
Preparation of starting materials................ooviiiiiieee e 17
Preparation of DENZOYI ChIOMAES..........cccvieect et vemme et sttt e et e e s 17
Preparation of amide SUDSITALES.............eiiecuieee ettt semmms et sa st st sa s s te e ese e s e s 17

N, 2-dimethytN-(0-toly)DENZAMIAE (15).......ceiveeeiereeeeessemmre e teee e e et smmmte et sae s s ae e e emmmnesse s senesresaenennens 18
(2,2,2Trifluoroethyl)-e-iodanediyl biS(2,2,2fIUOTOACELALE)...........cevrveerereeeeimemeerreerseesreseseee s ensesssesseens 19
2,2,2Trifluoroethyl(mesityl)iodonium trifluoromethanesulfonALe.............o.ovueueecceernrrr e 19
Synthesis of the palladitHIDMPIEXES.........ovvviiiiiii e e 20
Bis(2-acetamidophenyl)bigf(trifluoroacetato)ydipalladium(ll) (EPA)..........ccorvreererieeirmeme e vemennen 20
Bis(1-acetylindolin7-yl)bis[e-(trifluoroacetatofdipalladium(ll) (2Pd).........cccceveererenerircmmeeeereiee e 21
Bis(2-(2-oxopyrrolidin-1-yl)phenyl)bisg-(trifluoroacetatoddipalladium(ll) (3Pd).........cccvvvvevreiivimemeeceee e 21
Bis(1-acetytl1,2,3,4tetrahydroquinolirB-yl)bis[e-(trifluoroacetatoddipalladium(ll) (4Pd).........ccceevevrereeersicmma. 21
Bis(2-benzamidophenyl)bisf(trifluoroacetatodipalladium(ll) (BPd)........cccvveererieiscmmee e 22
Bis(2-benzamide3-methylphenyl)bis-(trifluoroacetato)dipalladium(ll) (SPd).........ccoveeirireneriermeece s 22
Bis(2-(2-methylbenzamido)phenyl)bésftrifluoroacetatofjdipalladium(ll) (LOPA).........ccoovveeerereeerrivemrerererenens 23
Bis(3-methyt2-(2-methylbenzamido)phenyl)bés{trifluoroacetato)dipalladium(ll) (LEPd).........covevvereevrennens 23
Bis(2-benzamided-methoxyphenyl)bigl-(trifluoroacetatoydipalladium(ll) (40).......ccoeveerreeerereereerereeeenns 24
Bis(2-(3-methoxybenzamido)phenyl)kés(trifluoroacetatofdipalladium(ll) (41)........cccoveeerereneriiecmneeeeeririenns 24
Bis(2-(4-methoxybenzamided-methylphenyl)big-(trifluoroacetatofdipalladium(ll) (42)........cccoeeeevvevverrsiccme. 25
Bis(3methyt2-(4-nitrobenzamido)phenyl)bis|(trifluoroacetatoYjdipalladium(ll) (43).......cccevveeererievvemmeenene. 25
Bis(4-methoy/-2-(N-methylbenzamido)phenyl)besftrifluoroacetatofdipalladium(ll) (44)........cccvvvevrererrrinees 26
Bis(4-methoxy2-(methyl(phenyl)carbamoyl)phenyl)bis(trifluoroacetato)ydipalladium(ll) (45).........cccccveenee.e. 26
Unsuccessful attempts fordmpEX iSOIAtION............cvoirreirscee e veme et 27
Synthesis of thertho trifluorethylated acetanilides and aromatic amides................. 27
N-(2-(2,2,2trifluoroethyl)phenyl)benzamide (8M)...........oouceeiieimmceee et 28
N-(2,6-bis(2,2,2trifluoroethyl)phenyl)benzamide (8D)...........covoeeiriese e s 28
2-methykN-(2-(2,2,2trifluoroethyl)phenyl)benzamide (LOM).........cccvierieeicmeceeree et neens 29
N-(2,6-bis(2,2,2trifluoroethyl)phenyh2-methylb@zamide (10D).........ceoireereririm et 30
2-methytN-(2-methyt6-(2,2,2trifluoroethyl)phenyl)benzamide (11m).......ccccorvrererirmemeeeesenenesereses e 30
N-methytN-(2-(2,2,2trifluoroethyl)phenyl)benzamid@2a)...........coovreieiieneerenrerrre e 31
N-methytN-phenyt2-(2,2, 2trifluoroethyl)benzamide (120).........c.cviernirrmemneeeiccee e 31
N-methyt2-(2,2 2-trifluoroethyl)}N-(2-(2,2,2trifluoroethyl)phenyl)benzamide (12C)........cccoeerreinemerneenenes 31
GCMS Chromatogram Of EXIrACIUM OF. 12.......c.ccriiirimnicceeiee ettt 32
GCMS Chromatogram OF L2101 ......cc.cueirerueerieiee sttt smmme s et b skt e b emmt e 32
GCMS Chromatogram OF L22.........cueeeurueierieiees ettt amme st e b e b e bbb e b emmmt e 33
N-methytN-(o-tolyl)-2-(2,2,2trifluoroethyl)benzamide (L3M)........coeueeeeiirinimmree e 33
N,2-dimethytN-(2-(2,2,2trifluoroethyl)phenyl)benzamide (14m).........coveeeeururiimmernrrrre e 34
X-Ray Crystallography ..o ————————— 35
CompPULiNG detallS........covueiiiie e ———————— 39
(APt ettt eem et e et e e eeeee et en e oees 39
(B-P)... ettt e ettt ettt eeeee ettt ene 55

S2



R U 75
(S T ) TR 81
(LI-PO) ottt ettt sttt ae et et et e emnna et e e eneeteeteete e enearn 86
NIMR SPECIIA ....ceeiieeiiiiii e et eeeea e e e e e e e e e e e ettt e e e aa s mnne e e e e eeeeeesnnrnnnnes 93
H-NMR (400 MHz) Spectrum of-Pd in CDCl,, 2 5....A.Cu.ceevivriieeeeeeee 94
13{H}C -NMR (100 MHz) Spectrum of-Pd in CBCla, 2 5....ACu.iovviiiiiiieen! 95
1F-NMR (376 MHz) Spectrum of-Pd in CRClz, 2 5....ACuoioviiiiiieeeeea 96
H-NMR (400 MHz) Spectrum of-#d in CDCl,, 2 5...A.C..cceeviiiiieerceeee 97
13fH}C -NMR (100 MHz) Spectrum of-Pd in CRClz, 2 5....ACuviiieeiiieeen 98
1F-NMR (376 MHz) Spectrum of-#d in CRClz, 2 5.....AC...ccccooiiiiiieeeceenne, 99
'H-NMR (400 MHz) Spectrum of 8m iB6-DMSO, 2 5...A.C..c.cceecvevrveeerne. 100
13fH}C -NMR (100 MHz) Spectrum of 8m iD6-DMSO, 2 5...A.C....ccccvevveveee.. 101
1F-NMR (376 MHz) Spectrum of 8m iD6-DMSO, 2 5....A.Co.cceevrvirieeerne. 102
H-NMR (400 MHz) Spectrum of 8b iD6-DMSO, 2 5...A.C...cceovvvirreeee, 103
13{H}C -NMR (100 MHz) Spectrum of 8b iB6-DMSO, 2 5....A.C...ccccveverremeee... 104
1F-NMR (376 MHz) Spectrum of 8b iB6-DMSO, 2 5....AC....ccceevireeenne. 105
H-NMR (400 MHz) Spectrum of-8d in CRCl,, 2 5.....A.C..cocvvviiieeeeeee 106
13{H}C -NMR (100 MHz) Spectrum of-8d in CBCl,, 2 5....AC..cccicviiireeee, 107
F-NMR (376 MHz) Spectrum of-8d in CDCl, 2 5....AC.....coiiiieeece, 108
'H-NMR (400 MHz) Spectrum of 9m iB6-DMSO, 2 5...A.C..c.cevvvvreeerne. 109
13fH}C -NMR (100 MHz) Spectrum of 9m iB6-DMSO, 2 5....A.C...ccecvvevrrnee. 110
1F-NMR (376 MHz) Spectrum of 9m iD6-DMSO, 2 5...A.C...cceevrvirieerne. 111
H-NMR (400 MHz) Spectrum of-@d in CRClz, 2 5.....A.C..cocvvvevirieerceee 112
13{H}C -NMR (100 MHz) Spectrum of-®d in CBClz, 2 5....AC...cccocviririeeenne 113
1F-NMR (376 MHz) Spectrum of ®d in CDCl, 2 5....AC...ccccooviiriece, 114
'H-NMR (400 MHz) Spectrum of 10m iD6-DMSO, 2 5...A.C...ccceovirveenre. 115
13fH}C -NMR (100 MHz) Spectrum of 10m iR6-DMSO, 2 5...A.C....c.ccocvvvee. 116
F-NMR (376 MHz) Spectrum of 10m iR6-DMSO, 2 5....A.Co.cceccvvveverreeernn 117
H-NMR (400 MHz) Spectrum of 10b iR6-DMSO, 2 5....A.C..cceevrverieeerene. 118
13{H}C -NMR (100 MHz) Spectrum of 10b iD6-DMSO, 2 5...A.C..c.ccevvevrene. 119
1F-NMR (376 MHz) Spectrum of 10b iD6-DMSO, 2 5. AC....ccecvevirrenrn.. 120
'H-NMR (400 MHz) Spectrum of 28@d in CDClz, 2 5...A.C..ccceivvirieee 121
13{H}C -NMR (100 MHz) Spectrum of +8d in CRClz, 2 5....AC..ccceevvrrrerecenen. 122
F-NMR (376 MHz) Spectrum of :8d in CRClz, 2 5....AC...cccoviiireeerne. 123




IH-NMR (400 MHz) Spectrum of 11m iD6-DMSO, 2 5.....A.Covvveveeeererveeeenn, 124

13fH}C -NMR (100 MHz) Spectrum of 11m iR6-DMSO, 2 5...A.C.....ccocuvvee. 125
F-NMR (376 MHz) Spectrum of 11m iD6-DMSO, 2 5....A.Co.ccecvveveverreeerne 126
'H-NMR (400 MHz) Spectrum of 2Pd in CDCl, 2 5...A.C..cccooiiiiieecn 127
13{H}C -NMR (100 MHz) Spectrum of 2Pd in CRClz, 2 5....AC...ccccvevvrvrmene... 128
'H-NMR (400 MHz) Spectrum of 12inBBMS O, 2.5...AC...ccooveecvrennn. 129
1F-NMR (400 MHz) Spetum of 12inDBDMS O, 2.5.. . AC...cccoveeeeennene. 130
'H-NMR (376 MHz) Spectrum of 13minBBMS O, .2.5....A.C..ccccevveeerneene. 131
13{H}C -NMR (100 MHz) Spectrum of 13minBBMS O, 2.5...A.C............. 132
9F-NMR (376 MHz) Spectrum of 13m in MS O, 25..AC ... 133
'H-NMR (400 MHz) Specum of 14m inD6-DMSO, 2 5...A.C...ccceovevvveemnne. 134
13fH}C -NMR (100 MHz) Spectrum of 14m iR6-DMSO, 2 5...A.C....ccccocvvvee. 135
F-NMR (376 MHz) Spectrum of 14m iD6-DMSO, 2 5....A.Co.cceccvvvevereeernn 136
'H.NMR (250 MHz) Spectr um..a.f..3.1..i.n..D.MS0O,
BCNMR (250 MHz) Spectr um..a.f..3.1l..i.n.DMSD,
'H-NMR (400 MHz) Spectrum of 40 in GBl,, 2 5.... A C..occiviiiiceecee, 139
13fH}C -NMR (100 MHz) Spectrum of 40 in GBI, 2 5....A.C.oooveveveveee 140
F-NMR (376 MHz) Spectrum of 40 in GBl,, 2 5...A.C..ccooviivieeeeeee, 141
H-NMR (400 MHz) Spectrum of 41 in GBl,, 2 5...AC....coooiiiieceeeee, 142
13H}C -NMR (100 MHz) Spectrum of 41in GBl,, 2 5...AC...ccceoeeviiieennee, 143
F-NMR (376 MHz)Spectrum of 41 in CECl,, 2 5...A.C.cccoovivivieeeeeee, 144
'H-NMR (400 MHz) Spectrum of 42 in GBl,, 2 5... A C..occcooviiiiieeicce, 145
13{H}C -NMR (100 MHz) Spectrum of 42 in GBlz, 2 5....A.C.ccoovvveveeeeee. 146
F-NMR (376 MHz) Spectrum of 42in GBl,, 2 5...A.C...cccovvivieeeeceee, 147
'H-NMR (400 MHz) Spectrum of 43in GBl,, 2 5...AC..ccccooviiiiieeciee, 148
13H}C -NMR (100 MHz) Spectrum of 43in GBl,, 2 5...AC...cccoevviiveenee, 149
F-NMR (376 MHz) Spectrum of 43in GBl;, 2 5...A.C..ccoovivivieeeeeeee, 150
H-NMR (400 MHz) Spectrum of 44 in GBl,, 2 5...AC....coooiiieeeeeeee, 151
13H}C -NMR (100 MHz) Spectrum of 44in GBl,, 2 5...AC..cccccovvviiveennn, 152
H-NMR (400 MHz) Spectrum of 45in GBl,, 2 5...AC..occoooviiiieeecee, 153
13fH}C -NMR (100 MHz) Spectrum of 45in GBl;, 2 5....A.Coooovevrveveee 154
F-NMR (376 MHz) Spectrum of 45in GBl,, 2 5...A.C...cccovvvivieeeeceee, 155

25

25

/

y



Exampl es for @OtLiteritoe Ef fect o from
The cited references of this chapter displayeld in the main article.

R = Me
1 equiv Pd(OAc), HN—S0 .
/g 2 equiv TFA R PdT
HN™ SO  DpCcM,25°C, 8h ~o >_CF3

. e 3
0.5 equiv Pd(OAc), R Pd{ -

14 equiv TFA HN~70 o
50 °C, 2 h
R = Me R = Me 86% yield
R =Cl R = CI 86% yield

S| Scheme 1. Palladation of 2nethyl, 2-chloro acetanilide.

As it is described by Horino and coworkéfs 2-methyl and Zhloro acetanilide yielded
trifluoroacetate bridged Pd complexes in 86% yield in a palladation reaction in the presence of TFA
additive Scheme 1#8A% The reactions of thertho-substituted anilide substrates were carried out
under mildconditions (temperature Z0 AC) and yi el ded very stabl
finding reveals the absence of steric effect ofdtho substituents of the anilide on thisHC
activation reaction. Later on these substrates were successfully falmidnnortho position in

various transformations such as alkylation, alkenylation and ary¥ibn.

2 mol% Pd(OAc),
- /g 1 equiv BQ ~ /g

N" ~O . /\WOBU 0.5 equiv pTsOH eH,0O N~ "0 O
H H o) Toluene X OBu
25 °C, overnight
0% yield
\Nko oM \Nko 0
BOTES Sl v+ G
uiv
o q 292Y8 OMe
0.5M TFA
60 °C, 36 h
2 equiv 52% vyield

5 mol% Pd(OTf), ~ /g

O Br .~ OMe . N (@] (0]
1.25 equiv AgOTf
’ ot \/ﬁof q g S

DMF, 90 °C, 3 h OMe

1 equiv 40% vyield

S| Scheme 2. €H alkenylation reactions of N-methyl acetanilide.




As a second exampl®&y-methyl acetanilide owns a meimportant part of this cassudy
(Scheme 2 Analyzing the available literature examples, it can be concluded that the directed
palladium catalyzed € activation reactions did not take place a®26 on t hf8butsub st r
at elevated temperatuf@0-90 A 423 the coupling could be completed under the appropriate
conditions. Alkynylation oN-methyl acetanilidesat C i n 15 hou ¥ Thiss al so
suggests that the-B activation ofN-methyl acetanilide is possible, but requinggher energy than

simple acetanilide or-ehethylacetanilide.

The decreased reactivity of ti:methylated substrate could be the consequence of steric
properties. However, when any type of ortho substituent is presenbiitbposition ofN-methyl
acdanilidethere are no precedent either for successful palladium catalyeftii@tionalization
or synthesis oPd complexes, supposedly due to the steric conflict betweeN-Me group and

theortho substituent.

We could observe a similar behavior in case-phé&nylpyrrolidin2-one. This substrate could be
easily cyclopalladated with Pd(OAc)n the presence of trifluoroacetic acid (TFA) in
dichloromethane (DCM) solvent aPdcodm@exiA&% and |
yield after 3 hoursgcheme 3

{P=0 o

Pd”
&o 1 equiv Pd(OAC), @' \0>_CF3

N 1.05 equiv TFA_ _
©/H DCM, 40 °C, 3 h @Pd/?/ CF;
' N\
Ne=0 O
—

87% yield

S| Scheme. 3. Palladation reaction dil-phenyl pyrrolidine -2-one.

When a catalytic transformation was performed with 7.5 mol% Pd¢dAeyuivalent TFA, in
DCM at 5 AC, ttrilumroetlatidh , of 1-phenylpyrrolidin2-one gave the monc
trifluoroethylatedoroduct exclusively in 90% yield, whereas the disubstitoiettifluoroethylated
product was not seers¢heme %% To understand the selectivity we nthtat after the successful
ortho C-H alkylation reaction there is a steric cldsttween the trifluoroethyl group and the
pyrrolidinone DG yielding unfavorable conformation for the secormitho C-H bond
functionalization at 2dcoplaGar gediiete can befalsceacdbenefio n |
for a chemical synthesis, because in certain cases, the selectivsubetitution is the required

objective of a synthetic sequence.
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1.2 equiv
MesI(CH,CF3)OTf (16)
o 7.5 mol% Pd(OAc),
N 1 equiv TFA

H H bcwm,25°c,3h CF,

______________________

______:r_l________
w
@)
O
!
S

90% yield

______________________

S| Scheme 4Mono-selectivetrifluoroethylation reaction of N-phenyl pyrrolidine -2-one.

However, with the investment of thermal energy @ctivation reaction of-{o-tolyl)pyrrolidin-

2-one could be achieved. In this exampleditro substituted substrate were arylated using 5 mol%

of Pddba, superstoichiometric NaOAc and dihlorobenzene at 159C  f o r
yielded the desiredompoundn 35% Schemes).A1]

OE
O TfO O 5 mol% Pd,dbas

5 equiv NaOAc

1,2-dichlorobenzene
N,, 150 °C, 24 h

35% yield

S| Scheme 5. Harsh reaction auditions to achieve sterically hindered GH activation reaction.
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Additional details of the calculations:

In order to see how the rotational energy contributes to the barrier eftlaevation we calculated

the free energy profiles for the formation of the dimer palladacycles of selected substrates. We have
employed typical reaction conditions: Pd(OAw3alyst (in its dimer form), CkClrs ol vent and 2
temperature in all cases. For the optimizat.i
functional and the 61G* basis set for the main group atoms. The energies of the optimized
structures have ba recalculated by using the M06 functidneith the larger 811++G** basis set
together with the SMD solvent moddkor Pd we used the LANL2DZ basis set augmented with a

set of diffuse functions of s, p and d types and two sets of polarizatiomfsnotiftype taken from

the augcc-PVDZ-PP basis sétThe inner shells of Pd have not been included into the calculations,
instead their interactions have been represented by the LANL2DZ effective core pdtentials.
Vibrational calculations were perfoen to obtain free energy corrections and also to verify the
optimized structures and TS structures. Additional IRC and optimization calculations have been
carried out to see that the calculated TSs connect the respective initial and product states. The ide
gas- rigid rotor- harmonic oscillator approximations were applied to estimate the Gibbs free energy
contributions. Earlier studies have already shown that the catalytically active form of Rd§Gtac)
dimeric form® Two reaction steps have beetcutated: the first is when the catalyst reacts with the

first substrate and a second step is when the dimeric form of thenidex is formed. The
mechanistic picture obtained from the calculations is very similar to that o6R&fd note that with

these calculations we wished to probe our hypothesis that the initial steric conflicts present in the
substrates are incorporated into the barriers of theaCtivation ad for a meaningful comparison

we followed the same mechanistic pathway for each substrate. In contrast, performing full, substrate
dependent refinements of the specific routes (including e.g. specific experimental conditions) is
beyond the scope of the dju We obtained that both & activation steps (i.e. the stepwise activation

of two substrates by the dimeric form of Pd(Q\are exergonic process. The barrier heights are
therefore referenced to the preceeding intermediate states. For theHiratiation this is the
Pd(OAc) + isolated substrate state. For the second step this is-tteniptex featuring a single
activated substrate. The results are summarized in Sl Figure 1.

1 Chai, JD.; HeadGordon, M. LongRange Corrected Hybrid Density Functionals with Damped Afsiom
Dispersion Correction®hys. Chem. Chem. Phy€08 10, 6615 6620.

2Zhao, Y.; Truhlar, D. G. The M06 Suite of Density Functionals for Main Group Thernmmistng,
Thermochemical Kinetics, Noncovalent Interactions, Excited States, and Transition Elements: Two New
Functionals and Systematic Testing of Four M06 Functionals and 12 Other Funciitieals.Chem. Acc.

2008 119 525525

3 Marenich, A. V.; CramerC. J.; Truhlar, D. G. Universal Solvation Model Based on Solute Electron Density
and on a Continuum Model of the Solvent Defined by the Bulk Dielectric Constant and Atomic Surface
TensionsJ. Phys. Chem. B009 113 6378 6396.

4 (a) Pritchard, B. P.; Rarawy, D.; Didier, B.; Gibson, T. D.; Windus, T. L. New Basis Set Exchange: An Open,
Up-to-Date Resource for the Molecular Sciences Commudit€hem. Inf. ModeR019 59, 4814 4820.(b)

Feller, D. The Role of Databases in Support of Computational StrgrCalculations. J. Comput. Chet®96

17, 1571 1586.(c) Schuchardt, K. L.; Didier, B. T.; Elsethagen, T.; Sun, L.; Gurumoorthi, V.; Chase, J.; Li, J.;
Windus, T. L. Basis Set Exchange:0.167em A Community Database for Computational SdieGbesalnf.

Model 2007, 47, 1045 1052.

5Hay, P. J.; Wadt, W. R. Ab Initio Effective Core Potentials for Molecular Calculations. Potentials for K to Au
Including the Outermost Core Orbitals.Chem. Physl985 82, 299 310.

6 Haines, B. E.; Berry, J. F.; Yu-Q.; Musaev, D. G. Factors Controlling Stability and Reactivity of Dimeric
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Substrates of C-H Activation

Calculated TS-s of ortho-C-H Activation
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S| Figure 1. Barrier height of ortho-C-H activation of aromatic amides by Pd(OAc) as a function of

torsional angle t and DGot for the two steps leading to the formation of dimer palladacomplex. The
numbering of the substrates helps to identify the datgairs on the graphs. The calculated TS structure is
shown schematically at the upper right corner. The blue trend lines are oplguides to the eyes, as there is

no chemical basis for a linear relationship in any case. Note that here we invoke RGo make the actual
energy comparisons.
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A few notes are in order here. First, a perfect correlation can be expected if the varitien of
activation barrier is solely due to the variation of the value dff@Gee Figure 2 in the article).

This is however very difficult to achieve for a given set of substrates and the scattering of the
points can be attributed to this issue. We alsie that different substrates may form different
intermediates under the given conditions which can contribute to an additional stabilization of
some of the free energy ldseln this series of calculations we have followed reaction pathways
defined by amlogous structures, hence the barriers are not necessarily the optimal ones. An
additional note is that these standardized calculations are at least an order of magnitude more
expensive than the computation of the equilibrium torsional angle and thenatdiarriers of

the substrates alone. This implies that subsspéeific calculations including the actual experimental
conditions would be even more demanding, stressing the advantage of our model.

Concept of standardizing:

In order to put all thevailable experimental and computational data in equal footing we can
use standardized yields and standardized barriers to express the efficiency of the reactions. In
the study we use standardized barriers but we used the experimental yields. In ideal case
standardized yields would be the proper quantities to employ. The standardized yield is the
yield obtained within (or projected to) a welkfined time frame (e.g. within 3 hours). However,
using standardized yields implies the following assumptibpghe reactions follow the same
kinetics with respect to the substrate (presumably first ortlgrithe reaction time available

for a reaction is entirely necessary to reach the given yield (e.g. the experimental yield could
not have been obtained in stesrtime framé); 111.) the reactions are kinetically controlled and

the GH activation is the rate determining step. With these assumptions in mind one can
correlate the yields of equal reaction times (standardized yields) with quantities proportional to
the energetics of the nonplanarity. To derive standardized yields a reasonable reaction time
frame has to be chosen (e.g. 3 hours). The assumedrtiest kinetics gives the yielo(t:) at

the experimentally selectédtime asp(t1) = 1- exp(-kt1), whee ks the reaction rate constant. It
follows that the yielg(t) at the standardizddtime can be calculated as

s 0 .« - .,
no P AQ%—G P no (2)

using the available andp(t1) values and settinig to the standardized time (e.g. 3 hours). Note

that the value of the actual rate constants is not necessary to calculate the standardized yield as
seen in Eq. 2. However, as assumptibiif are quite strong and in mast cases they are not
satisfied, wedecided to use the nestandardized, original yields and the results obtained
employing standardized yields are shown here.

" The reaction time is most often defined by the initial optatian studies. This implies that the reaction time
optimal for a given substrate is not necessarily optimal for another substrate.
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S| Figure 2. Variation of the standardized experimental yield (projected to reaction time of 3 hours) as a
function of the torsional angle Uof the directing groups. The blue line is a simple exponential curve and
serves as guide to the eyes. The background color gradient is a qualitative measure of the success of the

reactions, for explanation see Figure. 4 in the article.
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S| Figure 3. Variation of the standardized experimental yield (projected to reaction time of 3 hours) as a
function of the standardized conformational energy (taking into account the actual experimental
temperature) of the directing groups. The blue line is. simple exponential curve and serves as guide to the
eyes. The background color gradient is a qualitative measure of the success of the reactions, for explanation

see Figure. 4 in the article.
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We wish to emphasize again, that the reaction times givdmeilitérature most often do not
correspond to the exact time necessary for a given yield, because these times are mostly the results
of an optimalization protocol followed in the given publications. Indeed, a reaction time optimal

for a given substrate manot necessarily be optimal for another one, and in fact it can be either
shorter or longer for that substrate. Therefore we cannot expect accurate correlations with either
the experimental or the standardized yields.

Correlation of the experimental yieldsand calculated parameters for individual directing groups

As we mentioned in the article the graphs based on the full data sets hide important features
characteristic to the individual directing groups. To reveal these features, we decomposed the
data anglotted the individual distributions @8l Figures 4 and 5 Clearly, in several cases the
number of data points are too small to obtain statistically meaningful trends. However we have
to keep in mind that.) the number of available experiments where Bractivated
intermediates have been reported is limitkd; as we mentioned earlieresults with lower

yields less likely get publishetll.) often the Pdntermediate cannot be isolated although its
presence can be safely postulated from the suctesgerall yield of the corresponding
coupling reactions.
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100
- 75
X
S 50
]
> 25
0
AmideNH BenzamudeNH Ketone
100
.75
x (0]
S 50
]
> 25
0
0 50 100
UreaNH CarbamideNH BenzamideNR T
100
—~ 75
s
E 50 (@)
> 25
0
0 50 100 0 50 100 0 50 100
SI Figure 4. Variation of the experimental yield as a

continuous blue line representing a hypothetical trend in each plot is fiact only a guide for the eyes.
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S| Figure 5. Variation of the experimental yield as a function of the standardized conformational energy
(DGt IRT, (DG'rot ) for the different directing groups. The continuous blue line representing a hypothetical
trend in each plot is in fact only a guide for the eyes.
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Details of Synthess
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General conditions
Analytical thinlayer chromatography (TLC) was performed on Merck DC pre coated TLC plates

with 0.25 mm Kieselgel 60.5 Visualization was performed with a 254 nm UV lamp.

The H, BC, and'®F NMR spectra were recorded arBruker Avance250, Agilent (Varian)
VNMRS-400 and VNMR600 spectrometers in GOl and DMSQds. Measurements were
performed on indirect detectiongfadient probes. Direct detection probe was used for extremely
poor soluble samples Chemical shifts are expressed in parts perl i o fH agdt*Q chemiBdi e
shifts are referenced to the residual solvent signal&Fahemical shifts, CF@hternal standard

is used. Coupling constants (J) are reported in hertz (Hz). Splitting patterns are designated as s
(singlet), bs (bvad singlet), d (doublet), t (triplet), q (quartet), and m (multiplet). The structure
determination is based on e, 13C, %F NMR, selective 1dNOESY) and twedimensional {H-
13C-gHSQCAD,*H-*C-gHMBCAD, H-zqTOCSY) NMR experiments. The amide rotamers were
identified by 'H and °F two dimensional NOESY experiments. For NMR spectra see the
Supporting Informatioit NMR Spectra.

Conversions determined on Gas chromatography Agilent 5890 Gas Chromatograph
(30mT 0.25 mm column with 0.26m HR-5MS coating, He carrier gas) with FID detector and

low resolution mass spectrometry was obtained on an Agilent 6890N Gas Chromatograph (30
m1 0.25 mm column with 0.28m HP-5MS coating, He carrier gas) and Agilent 5973 Mas
Spectrometer (lon source: El+, 70eV, 280interface300°C).

IR spectra were obtainéd dichloromethane solutommaMe t t | er Tol edo React
DiComp probe, 6 mm x 1.5 m Fib&ilver Halide) MCT detectorThe insitu reactions were

followed with following setup: ampling interval: 15 sec., 25@50 cm' (resolution8 cnt?)

Scan option: AutoSelect; Gain: lIRatawer e processed by Mettl er Tc

Al mel ting points vapparatusare are uncogattedon B¢ chi 50

High-resolution mass spectweere acquired on an Agilent 6230 tiokflight mass spectrometer

equipped with a Jet Stream electrospray ion source in positive ion mode. Injections of 8.1 O |

were directed to the mass spectrometer at a flow rate 0.5 ml/mng@&onitrilewater mixture,

0.1 % formic acid), using an Agilent 1260 Infinity HPLC system. Jet Stream parameters: drying
gas(N) fl ow and temperature: 10.0 | bHpréessuredldd 325
psi ; capillary voltage: 4000V, sheath gas f|
parameters: fragmentor voltage: 120 V; skimmer potential: 120V; OCT 1 RF Vpp:750-sc&ull

mass spectra were acquired over the m/z rang23Q0at an acquisition rate of 250 ms/spectrum

and processed by Agilent MassHunter B.03.01 softwRdeomplexes: 10V cone voltage,

calculated fot%®Pd isotope

S16



Preparation of starting materials
Unless otherwise indicated, all starting materials were olatdinen commercial suppliers,
and were used without further purification.

Preparation of benzoyl chlorides

HO. O cat. DMF CI\ 0
2 equivSOCl,
X ° X
R—: 90°C,2h R—:
7 =
S| Scheme6.

A 100 mL two-neckroundbottom flask was charged widromatic carboxylic acid15-40

mmol scale) The flask equipped wita stirring bara reflux condenser and a calciwmoride
(anh.)guard tube 2 equivalents othionyl chloridewas added in one portion. The reaction
mixture was stirred for 1 minute and 0.1 mL MfN-Dimethylformamidevas addedThe

mi xture heated to 90 AC, and stirred for 2
evolution of hydrochloric acid, and the reaction mass becomes liquid. After the reaction the
yellow liquid was allowed to cool to room temperature, the condemaeremoved, and the

flask was connected to a vacuum system with attrap and the remained thionyl chloride

distilled off. The residual aroyl chloride was used without further purification.

Preparation of amide substrates

refl
NH, Cl_0O S
AN +
R1© RIS TEA, solvent HN™ "0
= O 0->25°C,1-8h N
R
=

S| Schemey.

A 100 mL roundbottom flaskwas equipped witstirring bar andcharged witharyl amine(15

mmol), 40 mL of abs.ethyl acetatava s added and t he Tdebthylanineon ¢ o«
(2.2 mL, 1.05 equiv. 15.75nmol) added andhe solutioncooled to OA CSubsequentlya

solution ofaroyl chloride (1.1 equiv. .5 mmolin 15 mL solvenj addedo the amine solution

in small portions and allowed to warm up to room temperature. The reaction mixture stirred

until all the startingnateriaé reacted(1-4 hours) monitored by TLCThe precipitatedvhite

triethyl amine hydrochloridevasfiltered off and washed

The reaction mixture extractedth 1M HCI solution, twicewith distilled water, then wh sat.
NaHCG solution and once withrine The organic phase solution was dried over Mgaal
the solvenevaporated in rotary evaporat®he crude product was purified by crystallization.
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Z 1.5-2.8 equiv NaH Z
1.5-2.2 equiv Mel -
HN™ ~O abs. THF N" "0
0-25°C,1h
A ’ A
R1—: Ar atm. R1—:
Pz Pz
S| Schemes.

A flame-dried50 mLthreeneckroundbottom flask was equipped with stirring bar and charged

with N-arylbenzamid€6.5 mmol) and sealed with septum. The flask was inertized via evacuating

and refilling with argon gagdpeat3-times, then 20 mL absolute tetrahydrofuran was added as
solvent. The flask connected to a gas bubbler and aligen T he sol uti on was coo0
ice-water bath. Under argon atmosphere soehyairide(60 m/m% in mineral oiljvas added in

a minute by small portionsvhich resulted intensive hydrogen evolatidhe reaction mixture

was stirred for 30 minutes,became offwvhite slurry. Afterthis methyl iodide was added the

solution, and the icevater bath was removed to allow the mixture to warm up to room
temperature. The reaction mixture stirred unfiltike starting materials reacted-41hours),

monitored by TLC.

The reaction mixture was filtrated trough Celitgashed with abs. tetrahydrofuran and the
solution evaporated to dryness. The oily residual dissolved in ethyl acetate and extracted
sequentially with distilled water, 1M HCI solutiodistilled water, sat. NaHC&solutionand

finally with sat. NaCl solutin. The organic phase solution was separated and dried over
MgSQs. The solvent evaporated in rotary evaporator and the crude product was purified by
column chromatography using silica gel and hexane : ethyl acetate eluent.

N,2-dimethyl-N-(o-tolyl)benzamide (15)

SN0

T

The general procedure was followed using 1 e@eivethytN-(o-tolyl)benzamid€1,126 g , 5
mmol) and 2.2 equiv NaH (440 mg, 11 mmol) and 2.2 Mel (0.68 ml d=2.28 gldnmmol)

White solid 1.069 g (4.47 mm@9%), MP: 89-92A C*H NMR (250 MHz, DMSO) 2 rotamers

(R1 and R2)n R1:R2=21ratio :0 71.6/4 (m, 16H R1+R2), 3.26 (s, 3H R1), 2.99 (s, 3H
R2), 2.38 (s, 3H R2), 2.34 (s, 3H R1), 2.29 (s, 3H R2), 2.24 (s, 3HR{){} NMR (63 MHz,
DMSO) R 11¥(R12, 16D.98, 142.80, 142.27, 137.22, 136.69, 135.52, 135.11, 134.87,
133.93, 131.26, 131.06, 130.65, 130.42, 129.13, 128.72, 128.68, 127.94, 127.88, 127.71,
127.35, 126.96, 126.57, 126.28, 126.02, 124.94, 39.43, 36.51, 19.73, 19.03 HRMS.
calculaed for GeH1eNO [M+H]* 240.1388 found: 240.138BIS (El, 70 eV) m/z (%): 239(12),
208(5), 120(11), 119(100), 91(51), 65(18),(ATR): 3=2942, 2927, 2910, 2871, 2858, 2537,
1639, 1495, 1437, 1422, 1376, 1264, 897, 736,cno5
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(2,2,2Trifluoroethyl) -a®-iodanediyl bis(2,2,2trifluoroacetate)

CF,
O)\Q CFs
—
|
0+_0
Y
CF;

As described:Into a 200 mL roundbottom flask2,2, 2trifluoroacetic anhydridg72 mL, 520

mmol) andtrifluoroaceticacid( 6 2 0 ¢ L, 10 mol %) was measur ed
t o OH0A(B mL, 50% aqueous solution, 118 mmol) was added dropwise and the mixture
was stirred for 5 minutes2,2,2trifluoroiodoethane(8 mL, 80 mmol) was added, then the
reaction was allowed to warm up to room temperature and it was stirred for 20 hours. The
volatile was evaporated under reduced pressure and white oil was obtained;rystalized

in refrigerator and gave the white solid in quantitative yistINMR (250 MHz, CDC$) 0 =
4.93 (g, J = 10.0 Hz, 2HY%F NMR (235 MHz, CDC$)  63.2-73.4.

2,2,2Trifluoroethyl(mesityl)iodonium trifluoromethanesulfonate

_ . CFs
TfO —/

As described°In a 100 mL rounéottom flask(2,2,2trifluoroethyl)-a-iodanediyl bis(2,2,2
trifluoroacetate) (7.847 g, 18 mmol) was dissolved dichloromethang30 mL), then the
solution was c o mdsig/ldne(3.88 mlQ) 28An@nol)awasl added. Then
trifluoromethanesulfonic acifl.6 mL, 18 mmol) was added dropwise. The reaction mixture
turned to a dark red sol ut i oensohem das evaporateds Kk e p
under reduced pressure, then diethyl ether was added. White crystals precipitated from the
mixture. The product was filtered off and washed with diethyl ether.

White solid 8.15 g (17 mmol, 92%yIP: 1 1 4 YANMR ( 250 MHz, =®@MEBO) i
2H), 5.01 (q, J = 7.5 Hz, 2H), 2.35 (s, 6H), 2.19 (s, 3d){H} NMR ( 6 3 MHz, DMSO)
141.5, 137.2, 128.0, 104.3, 59.3 (g, J = 34.0), 29.2, 2FAMR (235 MHz, CDCY) & =
61.9,-78.6.HRMS calculated foiC11H13Fsl [M] * 329.0009; found 29.0014IR (ATR) 2036,

1454, 1395, 1279, 1227, 1160, 1130, 1059, 1022, 854, 839 cm

8 Umemoto, T.; Gotoh, YSynthesis, Properties, and Reactivity of (1HRéffluoroalkyl} and (1HPerfluore1-
alkenyl)aryliodonium Triflates and Their Analad®ull. Chem. Soc. Jpri987 60, 33071 3313.

°Tol nai , G. .L. Mag8z®ke&lLy, GAti, T.; D a r &fficient direct 2Ri2h ar i , T
trifluoroethylation of indoles via TH functionalizationChem. Commur2015 51, 4488 4491.
YKovsg§cs, S.; T-th, B. L.; Borsik, ®iectoBo-hari, T.; May

Trifluoroethylation of Aromatic Ureas by Palladium Catalyze#i @ctivation: A Missing Piece of Aromati
SubstitutionsAdv. Synth. Catak016 359 527 532.
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Synthesis of the palladiumacomplexes
DG

N O
DG 1 equiv Pd(OAc), @Pd\ »
©/H 1 equiv TFA [e) > >—CFj3
DCM or DCE ,é>c,:
25-75°C, 1-3 h ?‘Pd\ . 3
/0

DG

S| Scheme9.

General procedure: A 4 mL scresap vial charged witpalladium(ll) acetat€1 equiv, 112.5

mg, 0.5 mmol), themaromatic amidg1 equiv, 0.5 mmol) and equipped with a stirring bar. 0.5

mL dichloromethanevas added as solvefitifluoroacetic acid(1 equiv, 0.5 mmol) was added
instantly and the mixture was stirred at 40
The reaction mixture evaporated in rotary evaporator, and the brownish crude product scoured

in 1 mL pentane : dichlorometharel:1. The (mainly yellow) solid filtered off and washed
with eluent. The product was dried overnight

Bis(2-acetamidophenylpis[e -(trifluoroacetato )]-dipalladium(ll) (1-Pd)

B

HN—=SO0 _O

~ : _Pd]
@) AR CF3
2N
/O s
/©\Pd />—CF3

As described? A 7 mL screwcap vial charged witpalladium(ll) acetatg449 mg, 2 mmol),

then N-(o-tolyl)acetamide(3, 298.2 mg, 2 mmol) and equipped with arrgtg bar. 4 mL
dichloromethanevas added as solverfrifluoroacetic acid( 154 OL, 2 mmol ) w
instantly and the mixture was stirred at 40
brown solution. The reaction mixture evaporated in rotary evaporator, and the brownish crude
product scoured in 1 mL hexane : dicldlorethane = 1:1. The yellowish solid filtered off and
washed with dichloromethane. The product was dried overnight under reduced pressure (35
AC) .

As described*? Yellow solid 683 mg (0.93 mmol, 93%yIP: 1702 03 ACH\NMR c . ) .
(250 MHz, DMSQd 6 ) (s, 1H), 7.3 (s, 1H), 7.0 (d, J = 6.8 Hz, 1H), 6.9 (t, J = 7.4 Hz,

1H), 2.4 (s, 3H), 2.3 (s, 3H)*C{H} NMR (63 MHz,DMSGd 6) U 171. 7, 159. 2
Hz), 132.1, 130.7, 128.5, 126.0, 125.2, 21.3, X8NMR (235 MHz, DMSQd 6 )-74.0.IR

1659, 1611, 1560, 1543, 1447, 1410, 1376, 1328, 1193, 1149, 850, 768,731 cm

Yyang, F.; Song, F.; Li, W.; Lan, Xpou, J. Palladiuncatalyzed CH activation of anilides at room
temperatureortho-arylation and acetoxylatioRSC Adv2013 3, 9649.

2T.th, B. L.; Kov §c Midasl.Efficiest dlladiunCatadyzed Didct v § k , Z.
Trifluoroethylation of Aromatic Systems by Activation. Angew. Chem. InEd. 2016 55, 1988 1992.
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Bis(1-acetylindolin-7-yl)bis[e-(trifluoroacetato)] -dipalladium(ll) (2-Pd)
>=q

N v O
T
O\i CF3
AN
/O s
@P«>CF3
o O

The general procedure was followesing 1 equiv oN-acetlyindoling(22, 81 mg, 0.5 mmol)

Yellow solid, 145 mg (0.1®mmol, 7799, MP:2 3 3 <HAKBR ( 400 MHz, .CR5 AC,
a(ppm): 6.97 (1H, m, H5)340(BH, 8,49),(32E02 (2K br, H4 an
H8), 1.67 (3H, s, HII}3C{*H}NMR ( 100 MHz , .CR5 UAQ,pnm)D 164. 1 (C
(C2), 131.3 (C4), 128.4 (C3), 124.6 (C6), 121.7 (CH), 112.9 (C1), €9) 29.2 (C8), 20.2

(C10).F NMR ( 376 MHz, .CR5 UAGCYHH.0MRXATR): 3=1663, 1637, 1195,

1169, 1150, 850, 790, 757, 729, 712, 693, 680, 667, 662c®34HRMS calculated for
C12H13N20Pd [M+CHCN]* 307.0063 found307.0061.

Bis(2-(2-oxopyrrolidin -1-yl)phenyl)bis[e-(trifluoroacetato)] -dipalladium(ll) (3-Pd)
L D=0

N~ — 0
%,
— @) ‘\\> CF3
NS
/O>—CF
Q?d\ - 3

Nw= 0]
Q—O

As described? The general procedure was followed using 1 equiN-atetylindoling(14, 80.6

mg, 0.5 mmol)As described’ ba! A k°nyvi-gpidiv $dlitt, 59 G021 mmol 8499, M

P: 2382 4 6 (décGmp.)'H NMR (250 MHz, DMSGds) U 7. 53 ( %=73H#), 7.
1H), 7.04 (tJ= 9.8 Hz, 2H), 4.15 ( = 7.1 Hz, 2H), 2.87 (1 = 8.0 Hz, 2H), 2.25 (p]=7.5

Hz, 2H).13C{H} NMR ( 6 3 MHz , DMSO) U 135. 29, 133.68,
32.48, 18.74*%F NMR (235 MHz, DMSO-ds) -74.05.IR (ATR): 3= 1666, 1626, 1451, 1201,

1147, 853, 789, 757, 730 cm

Bis(1-acetyl1,2,3,4tetrahydroquinolin -8-yl)bis[e-(trifluoroacetato)] -dipalladium(ll) (4-Pd)

The general procedure wiadlowed using 1 equiv dil-acetyt1,2,3,4tetrahydroquinoling23,

88 mg, 0.5 mmol)Pale yellow solid147 mg (0.188 mmol, 75%)MP: 225227 AT@o

conformers in 60:40 ratidGHNMR ( 4 00 MHz , .CR)5 UAQ,p nOD J-7.8,9 ( 1H,
1.6 Hz, H10), 6.85 (1H, 1= 7.4 Hz, H11), 6.75 (1H, dd,= 7.7, 1.7 Hz, H12), 6.72 (1H, dd,

BYeung, C. S.; Zhao, X.; Borduas, N.; Dong, V. Rttcatalyzedortho-arylation of phenylacetamides,
benzamides, and anilides with simple arenes using sodium persGliai®. Sci201Q 1, 331.
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J=7.3,1.2 Hz, H10", 6.52 (1H,1= 7.6 Hz, H11"), 6.09 (1H, dd,= 7.9, 1.3 Hz, H12"), 3.50

(2H, s, HB), 3.48.93 (2H, br, H6"), 2.79 (2H, 4,= 6.4 Hz, H4), 2.62 (2H, br, H4"), 2.34 (2H,

s H13"), 2.02 (3H, s, H13), 1.91 (2H,Jg 6.1 Hz, H5), 1.8..60 (2H, br, H5')3C{*H} NMR

(100 MHz, CBS5 WAQ,pnmQOD 171.7 (C7'), 170.7 (C7)
(C2"), 131.1 (C2), 127.(C10), 126.8 (C3), 126.7 (C3'), 126.6 (C10'), 124.8 (C11 and C11"),
121.3 (C9'), 120.5 (C9), 49.9 (C6), 49.5 (C6'"), 28.3 (C4), 27.8 (C4'), 23.2 (C5), 23.1 (C5'), 22.9
(C13),22.6 (CI13}FNMR( 376 MHz , .CR)5 UA Q74.5(gR0, 75.1IR (ATR):

3=1670, 1598, 1562, 1447, 1432, 1266, 1202, 1150, 850, 787, 772, 734, 705, 6671662

HRMS calculated for @H1sN>OPd [M+CHCN]" 321.0219 found: 321.022XRD: See

below.

Bis(2-benzamidophenyl)bisg-(trifluoroacetato)] -dipalladium(ll) (8-Pd)

°C

HN™ =0

& R
N ) CF3

o,
Pd. Fs

HN /OO
é

The general procedure was followed using 1 equid-phenylbenzamidé4, 80.6 mg, 0.5

mmol). Yellow solid, 174 mg (0.209 mmol, 849)IP: 2162 1 7 . Tdzonformers in 88:12

ratio. 'THNMR ( 400 MHz, .CB5 UGAQpnm)D 8. 24 ( UH73,83 HS8),
Hz, H16), 7.39 7.30 (2H, m, H15 and H17), 7.317.23 (2H, m, H14 and H18), 7.00 (1H, dd,

J=8.0, 1.3 Hz, H2), 6.69 (1H, td= 7.4, 13 Hz, H6), 6.57 (1H, ddd,= 8.4, 7.2, 1.5 Hz, H1),

6.46 (1H, ddJ= 7.7, 1.5 Hz, H5)!3C{*H}NMR ( 100 MHz , CR5 UA(Cp p NOD 16 :
(C10), 133.8 (C16), 133.7 (C2), 130.5 (C4), 129.3(C15 and C17), 129.1 (C13), 127.6 (C14 and
C18),126.2 (C6), 124(&£1), 116.0(C3andC5¥FNMR ( 376 MHz ,Cld5 UGA®,p nOD
-74.3,-74.9,-75.0.IR (ATR): 3=1665, 1605, 1579, 1558, 1538, 1495, 1461, 1197, 1150, 854,
789, 751, 733, 699, 656m*. HRMS calculated for @H13N.OPd [M+CHCN]" 343.0063

found: 343.0056XRD: See below.

Bis(2-benzamido3-methylphenyl)big e-(trifluoroacetato)] -dipalladium(ll) (9-Pd)

°C

HNT=SO o
Pd]

ey »
A

\

d

HNE /E
The general procedure was followed using 1 equiN-¢b-tolyl)benzamid€25, 106 mg, 0.5
mmol). Yellow solid, 143 mg (0.166 mmol, 679IP: 2142 1 5. Tdonformers in 83:17

ratio.XlHNMR ( 400 MHz , .CR5 UAQ,pnOD 8. 2375 1HJ=7s3, HS8) ,
1.3 Hz, H16), 7.39 7.30 (2H, m, H15 and H17), 7.2520 (2H, m, H14 and H18)), 6.87 (1H,
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dd,J=7.9, 1.6 Hz, H2), 6.58 (1H, dd~= 7.0, 2.1 Hz, H6), 6.52 (1H, dd~= 7.9, 7.0 Hz H1),
2.05(3H, s, HI9C{"H}NMR ( 100 MHz, .Cl25 UA)GA2.800N0),133.8 (C16),
133.7 (C2), 130.5 (C4), 129.3(C15 and C17), 129.1 (C13), 127.6 (C14 and C18), 126.2 (C6),
124.5 (C1), 116.0 (C3and C3JF NMR ( 376 MHz , .CR)5 UAG/p.4ENR.9,-
75.0.IR (ATR): 3 = 1668, 1603, 1575, 15571536, 1493, 1447, 1197, 1150, 854, 789, 770,
733, 721, 697cm*. HRMS calculated for @HisN.OPd [M+CHCN]* 357.0219 found:
357.0227

Bis(2-(2-methylbenzamido)phenyl)bige-(trifluoroacetato)] -dipalladium(ll) (10-Pd)

The general procedure was followed using 1 equig2-wfethytN-phenylbenzamidé6, 106

mg, 0.5 mmol) Pale brownsolid, 182 mg (0211 mmol, 85%), MP: 2102 1 3 . Tw€
conformers in 78:22 ratiGHNMR ( 400 MHz , .CR)5 WAQpnOD G 8. 23 (
7.40 (1H, tdJ=7.6, 1.4 Hz, H4), 7.20 (1H, d,= 7.7 Hz, H3), 7.14 (1H, ] = 7.6 Hz, H5),

7.01 (1H, ddJ = 8.2, 1.3 Hz, H13), 6.97 (1H, td= 7.4, 1.3 Hz, H15), 6.85 (1H, dd~= 7.8,

1.4 Hz, H6), 6.70 (1H, ddd,= 8.3, 7.2, 1.4 Hz, H14), 6.60 (1H, dts 7.7, 1.5 Hz, H16), 2.12

(38H, s, HIO)I3C{"H}NMR ( 100 MHz, CR5 UAQ,pnOD 14@R), B4 C7) ,
(C13), 132.6 (C4), 132.3 (C3), 130.7 (C11), 130.3 (C1), 128.0 (C6), 126.6 (C5), 126.4 (C15),
124.4 (C14), 116.1 (C16), 115.7 (C12),20.7 (CHNMR ( 376 MHz ,.Cld5 GA®,p mQD
-74.4,-74.9,-75.0.IR (ATR): 3=2917, 1670, 1611,596, 1557, 1534, 1489, 1460, 1199, 1152,

854, 789, 753, 733, 67&m'. HRMS calculated forCieH1sN2.OPd [M+CH3CN]* 357.0219
found:357.0214

Bis(3-methyl-2-(2-methylbenzamido)phenyl)bige -(trifluoroacetato)] -dipalladium(ll) (11-Pd)

HN"=0 g
%
O AR CF3
N
/O -
/©\Pd . 4 CF3

The general procedure was followed using 1 equi-methyiN-(o-tolyl)benzamidg27, 112.5

mg, 0.5 mmol)Pale brown solid, 140 mg (0.158 mmol, 6384P: 2052 0 6. Tio@onformers
in78:22ratioclHNMR ( 400 MHz, 2dB) AC(pp@PMWMS:O U 11.21 (3H,
dd,J=8.2, 1.4 Hz, H15), 7.54 (1H, td~= 7.5, 1.4 Hz, H13), 7.4i7 7.34 (3H, m, H3, H12 and

H14), 7.07 (1H, dJ = 7.2 Hz, H5), 7.00 (1H, 1 = 7.6 Hz, H4), 2.53 (3H, s, H18), 2.43 (3H, s,
H7).3C{IH}NMR ( 100 MHz, 2d6) AICL(ppODMSO 169.0 (C9), 137

S23



132.1 (C1), 131.8C10), 131.6 (C12), 131.0 (C13), 129.5 (C15), 128.6 (C5), 128.2 (C6), 126.0
(14),125.8 (C4), 117.6 (C2), 19.9 (C18), 18.9 ((H)ATR): 3=2910, 1655, 1612, 1598, 1571,
1532, 1491, 1447, 1325, 1195, 1156, 856, 787, 770, i34 HRMS calculated for
C17H17N2OPd[M+CH3CN]J" 371.03760und: 371.0376 XRD: See below.
Bis(2-benzamido4-methoxyphenyl)bide-(trifluoroacetato)] -dipalladium(ll) (40)

The general procedure was followed using 1 equN-(8-methoxyphenyl)benzami(lel4 mg,

0.5mmol) and was stirredinieeo | d bat h at( At AMXO fAd o3nlhyo uorisl y
formed) Yellow solid, 63 mg (0.071 mmol, 289WIP: 147-1 4 8 . Tvkatonformers in 86:14
ratio.lHNMR ( 400 MHz, .CR)5 UAQ,prmOD U 8. 36 J=T.HKz, s, H7
H12), 7.35 (2H, t)= 7.7 Hz, H11 and H13), 7.31 (2H,3k 7.6 Hz, H10 and H14), 6.85 (1H,

d,J=8.8 Hz, H3), 6.17 (1H, dd,= 8.8, 2.7 Hz, H4), 6.07 (1H, d,= 2.7 Hz, H6), 3.43 (3H,

s, H17)13C{*H}NMR ( 100 MHz, CR5 GAp,pmMD 163.1 (C8), 15
133.7 (C12), 133.0 (C1), 131.0 (C9), 129.2 (C11 and C13), 128.2 (C10 and C14), 109.9 (C4),
105.6 (C2), 12.1 (C6),55.5 (C17}F NMR ( 376 MHz , .CR)5 UA Qr4.571gM9,

75.0.IR (ATR): 3=1674, 1609, 1570, 1536, 1495, 1467, 1275, 1234, 1202, 1173, 1152, 852,

733, 707, 697cmt. HRMS calculated forCieH1sN202Pd [M+CHsCN]* 373.0168found:

373.0172

Bis(2-(3-methoxybenzamido)phenyl)bige-(trifluoroacetato)] -dipalladium(ll) (42)

The general procedure was followed using 1 equB+miethoxyN-phenylbenzamid@ 14 mg,

0.5 mmol) Yellow solid, 158 mg (0.177 mmol, 71%y|P: 2132 1 7 . TdaCconformers in

86:14 ratic)lHNMR ( 400 MHz, .CR5 UWApnOD 8. 25 (1M, s, H
8.0 Hz, H5), 7.08 (1H, ddd,= 8.3, 2.6, 0.9 Hz, H4), 7.00 (1H, dibl= 8.0, 1.3 Hz, H14), 6.88

(1H, ddd,J=7.7, 1.9, 0.9 Hz, H6), 6.82 (1H,X= 2.1 Hz, H2), 6.67 (1H, tdl= 7.4, 1.3 Hz,

H16), 6.55 (1H, ddd) = 8.3, 7.2, 1.5 Hz, H15), 6.46 (1H, dbs 7.7, 1.5 Hz, H17), 3.78H,

s, H10).13C{*H} NMR ( 100 MHz, Ch5 @WCppm)D: 162.5 (C7),
(C14), 130.5 (C12), 130.2 (C5), 130.1 (C1), 126.1 (C16), 124.4 (C15), 120.1 (C4), 118.9 (C6),
116.0 (C13), 116.0 (C17),113.4(C2),55.9 (CA®HYNMR ( 376 MIEZCD,CIA5 UA pp m) :

S24



-74.3,-74.9,-75.0.IR (ATR): 3=1668, 1585, 1560, 1538, 1489, 1461, 1434, 1258, 1242, 1199,
1150, 1042, 790, 751, 73811. HRMS calculated foiCi6H15N20,Pd[M+CH3CN]* 373.0168
found:373.0176

Bis(2-(4-methoxybenzamido)3-methylphenyl)bige-(trifluoroacetato)] -dipalladium(ll) (42)

The general procedure was followed using 1 equig-ofethoxyN-(o-tolyl)benzamidg121

mg, 0.5 mmol) Yellow solid, 144 mg (0.157 mmol, 639%IP: 2302 3 1. TWwaCconformers

in74:26 ratiolHNMR ( 400 MHz, .CRQ5 tAp,pnQD 8. 05 (1H, s, H
7.42 (2H, dJ = 8.8 Hz, H14' and H18"), 7.20 (2H, 35 8.8 Hz, H14 and H18)), 6.84 (2H, d,

J=7.2 Hz, H15 and H17), 6.75 (1H, 8= 7.2 Hz, H6"), 6.70 (2H, dl = 8.5 Hz, H15' and

H17"), 6.57 (1H, dJ = 7.1 Hz, H6), 6.50 (1H, 1= 7.6 Hz, H1), 6.42 (1H, 1= 7.6 Hz, H1"),

6.27 (1H, dJ = 8.0 Hz, H2"), 3.87 (3H, s, H21), 3.78 (3H, s, H21"), 2.16 (3H, s, H19"), 2.05

(3H, s, HI9)BC{*H}NMR ( 1 00 MHz , CB)5 UACp p nOD. 164.4 (C16)
162.3 (C10), 162.2 C10", 132.2 (C2", 131.8 (C2), 129.4 (C14,, C18 and C18), 129.3

(C4", 129.0 (C4), 128.0 (C6), 127.8 (C6", 123.9 (C1), 123.5 (C1"), 122.3 (C5"), 122.2 (CbH),
121.3 (C13), 121.1 (C13"), 116.8 (C3"), 116.6 (C3), 114.9 (C15' and C17"), 114.8 (C15 and
C17), 56.3 (C21), 56.1 (C21'), 18.0 (C19 a@tP).F NMR ( 376 MHz, Ch5 AC,

U ( p pTM)¥,:-74.9,-75.0.IR (ATR): 3 = 1734, 1508, 1447, 1374, 1266, 1247, 1204, 1180,

1148, 1046, 1029, 897, 733, 705, @0'. HRMS calculated folC17H17N,0-.Pd[M+CH3CN]*
387.03250und:387.0311

Bis(3-methyl-2-(4-nitrobenzamido)phenyl)bige-(trifluoroacetato)] -dipalladium(ll) (43)

NO,

<

HN"=O |
Pd
O‘\> CF3
N
/O s
/E;Lpd />CF3

HNE/EO N

NO,

The general procedure was followed using 1 equi#-oitro-N-(o-tolyl)benzamid€128 mg,
0.5 mmol)Yellow solid, 61 mg (0.1D mmol, 8%), MP: 231-2 3 2 . 1 ANIMR (400MHz,
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25 A@GL) CD(ppm): 8. 34 ( 1+8.3Hg, H, HHBaphd H18, .7.241(2H( 2 H,
d,J=8.3 Hz, H15 and H17), 6.92 (1H, 3= 8.0 Hz, H2), 6.65 (1H, d = 7.2 Hz, H6), 6.55
(1H,t,J=7.7 Hz, H1), 2.20 (3H, s, HI®C{*H}NMR ( 100 MHz , .CB5 UAQ,p NOD
151.0, 134.4, 132.3 (C2), 128.7 (C15 and C17), 128.3 (C6), 125.6, 125.5, 124.7 (C14 and C18),
122.7, 18.2 (C19)Due to the insolubility, only the CHs have been assigedNMR (376

MHz , 2 5,CIA C U ( @m.91R (ATR): 3=1668, 1598, 525, 1447, 1348, 1320, 1199,

1156, 1107, 856, 733, 716, 707, 667, 66%'. HRMS calculated forCieH14N3OsPd
[M+CH3CN]* 402.007Cfound: 402.0056
Bis(4-methoxy-2-(N-methylbenzamido)phenyl)bige - (trifluoroacetato)] -dipalladium(ll) (44)

=S

N™=0

2 O
LT
~o0 O »)—CFy

The general procedure was followed using 1 equiN-(8-methoxyphenyN-methylbenzamide

(121 mg, 0.5 mmol) Brown solid, 125 mg (0.136 mmol, 54%y)P: 1841 8 9 . TAvE
conformers in 74:26 ratio. 1H NMR (400 MHz,
Hz, H12), 7.29 (2H, d, J = 7.6 Hz, H10 and H14), 7.15 (2Ht, J = 7.7 Hz, H11 and H13), 6.39
(1H, dd, J = 8.72.6 Hz, H4), 6.33 (1H, d, J = 2.6 Hz, H6), 6.22 (1H, d, J = 8.7 Hz, H3), 3.74
(3H, s, H17), 3.04 (3H, s, H18). 13C{1H} NM
(C8), 158.9 (ChH), 137.4 (C2), 134.0 (C3), 132.7 (C12), 131.9 (C9), 129.6 (c10 and C14), 128.9
(C11 and C13), 110.6 (C2 and C4), 103.7 (C6), 56.1 (C17), 41.2 (C18). 19F NMR (376 MHz,
25 AC, CD2 CTKh.2 Y4.9[i76.pRo(ATR): 3=1665, 1586, 1575, 1536, 1465, 1447,

1411, 1195, 1150, 1066, 794, 733, 720, 708, &89. HRMS calculated forC;7H17N20-Pd
[M+CH3CN]* 387.03250und: 387.0315XRD: See below.
Bis(4-methoxy-2-(methyl(phenyl)carbamoyl)phenyl)bid e -(trifluoroacetato)] -dipalladium(ll)

(45)

Described* The general procedure wdsllowed using 1 equiv of3-methoxyN-methyiN-
phenylbenzamidél21 mg, 0.5 mmal)Yellow solid, 134 mg (0.141 mmol, 579WP: 192195
A CTwo conformersin 64:36ratitHNMR ( 4 00 MHz ,Cl3 5 UA @ p-MmP6BH, h,. 6 5

¥ Borduas, N.; Lough, A. J.; Dong, V. Myclopalladation oN-phenylbenzamides: Synthesis and structure of
bimetallic palladium(licomplexesinorg. Chim. Acte2011, 369, 247 252.
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H14, H15, H16, H17 and H18), 6.77 (1H, d, J = 8.7 Hz, H3), 6.69 (1H, dd, J = 8.7, 2.8 Hz, H4),
5.22 (1H, d, J = 2.8 Hz, H6),3.28 (3H, s, H11) 3.04 (3H, s, FO'H}NMR ( 100 MHz , 25
CDClp) a(ppm): 177.8 (C7), 1563.4(C3),CH.L (C151add2 . 0 (
C17),130.1 (C16), 126.9 (C14 and C18), 119.6 (C4), 114.4 (C6), 56.5 (C11), 40.7FNB)R
(376 MHz ,.Cl5 A @4 3neD, 75.0R (ATR): 3=1667, 1536, 1495, 1465, 1447,
1435, 1232, 1202, 1161, 1132, 1020,889, 731, 696m™. HRMS calculated foC17H17N.0-Pd
[M+CH3CN]J" 387.03250und:387.0322XRD: See below.

Unsuccessfubttempts for Pd-complex isolation

DG 1 equiv Pd(OAc), @
@/H 1 equiv TFA CF,
DCM or DCE 0
25-75°C, 1-3 h d! >CF3

P
b’
0.5-1 mmol 0% vyield
H

L O L

(46-Pd) (5-Pd) (6-Pd) (7-Pd)

Y i SN0 \N; £o \NE £o

(12-Pd) (13-Pd) (14-Pd) (15-Pd)

S| SchemelO.
Synthesis of theortho trifluorethylated acetanilides and aromatic amides
R2 TfO CF3 R2
BN I 7.5 mol% Pd(OAc), JN
HN” S0 3-5 equiv TFA _ HN™ O
1 mmol/mL CH,CI
= 2vl2 =
R-— | 25°C,4h R'-— | CFs
X X
(16)
1 mmol 1.05-1.2 equiv
S| Schemell

As previously describéti A 4 mL screwcap vial charged withalladium(ll) acetat€0.075 mmol, 7.5
mol%, 16.8 mg), theamide derivatives(1 mmol) and mesityl(2,2,2rifluoroethyl)iodonium
trifluoromethanesulfonate(16, 1.051.2 equiv}® then equipped with a stirring bar. 1 mL

151.05 equiv. iodonium salt used if starting material was substituted 2@etanilide, to avoid the formation of
bis(trifluoroethylated) product.
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dichloromethanavas added as solvent. Ttifluoroacetic acid(3-5 equiv.}® was added dropwise

instantly and the mixture wasreed at room temperature for 135hours. After the appropriate time

mixture was diluted with 25 mLethglc et at e and ext r actssautowand h 21 1
with 10 mL brine. The organic phase solution was dried over MgB@evaporated on to I@e in

rotary evaporator. The crude product was purified by gradientdtsinn chromatography (hexane :

ethyl acetate eluent). The product was dried ¢
N-(2-(2,2,2trifluoroethyl)phenyl)benzamide (8m)

HN™ ~O

@ACFS

The general procedure was followed udiregjuivN-phenylbenzamid@4, 394 mg, 2 mmg) 3 equiv

TFA (464¢l, 6 mmol)and 105 equiv iodonium sali6 (1014 mg, 2.1 mmal)White solid, 484 mg

(1.73 mmol, 87%MP: 1781 7 9.'"HAN®IR( 400 MHz, 21§ ACppDMSOU 10. 1
H7), 7.96 (2H, dd) = 8.0, 1.2 Hz, H10 and H14), 7.61 (1HJt; 7.4, 1.3 Hz, H12), 7.567.52 (2H,

m, H11 and H13), 7.44 (1H, 8= 7.3 Hz, H3), 7.48 7.39 (2H, m, H5 and H6), 7.31 (1H, ddd; 7.5,

6.3,2.5Hz, H4), 3.74 (2H, 3= 11.5 Hz, HIS}*C{*H}NMR ( 100 MHz, 2§ ACppBYSO
165.7 (C8), 137.8C1), 134.3 (C9), 131.7 (C12), 131.6 (C3), 128.6 (C5), 128.4 (C11 and C13), 127.7

(C6), 127.7 (g) = 275 Hz, C16), 127.6 (C10 and C14), 126.3, (C2 and C4) 34¢ @p Hz, C15).

FNMR (376 MHz, 2d5 A 1ppBS O 11.5 Hz).HRMS cakulated for

CisH1aNOR; [M+H]* 280.0949 found: 280.094MIS (EI, 70 eV) m/z (%)280(3), 279(16), 106(8),

105(100), 77(42)R (ATR) 3 = 1642, 1521, 1448, 1363, 1307, 1297, 1251, 1242, 1130, 1109, 1066,

762, 723, 692, 654m™.,

N-(2,6-bis(2,2,2trifluoroethyl)phenyl)benzamide (8b)

HN™ ~O

CF3/\©ACF3

The general procedure was followed using 1 eghiN2-(2,2,2trifluoroethyl)phenyh
benzamid€8m, 285 mg ,1 mmol)3 equiv TFA(232¢l, 3mmol)and 1.05 equiv iodonium salt

16 (507 mg, 1.05 mmolWhite solid,294mg (0.814mmol, 81%). MP: 212218A CH NMR

(400 MHz, 2d6) AC(pDMWMSO U 10.15 @2#D 1.4Hz, HIB10) ,
and H17), 7.62 (1H, t= 7.3, 1.3 Hz, H15), 7.56 (2H, d= 7.4 Hz, H14 and H16), 7.50 (2H,

5,J= 7.7 Hz, H3 and H5), 7.41 (1H, t, J = 7.7 Hz, H4), 3.68 (4H, br, H7 and HC3}H}

NMR( 100 MHz, 2d5 AC(p@PMSO 165.7 (C11), 137.0 (
and C5), 131.7 (C15), 129.3 (= 2.9 Hz, C2 and C6), 128.5 (C14 and C16), 12C¢¥4 and

C16), 127.4 (C4), 126.3 (d,= 276 Hz, C8 and C19), 35.1 (&= 29 Hz, (C7 and C18}°F

16 3 or 5 equiv. of trifluoroacetic acid was used to complete dissolution and ensure the homotreneityain
cases, the starting amides angbarticularthe trifluoroethylated products were not well soluble in DCM.
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NMR ( 376 MHz, 2-86) AT ( p6@ANSIG 11.5 Hz).HRMS calculated for
Ci17H1aNOFs [M+H] " 362.0980found: 362.0985 MS (El, 70 eV) m/z (%):361(9, 106(7),
105(100), 77(33)IR (ATR) 3 = 1642, 1516, 1489, 1361, 1277, 1253, 1238, 1210, 1137, 1109,
1091, 1066, 790, 744, 6@,

N-(2-methyl-6-(2,2,2trifluoroethyl)phenyl)benzamide (9m)

HN™ ~O

\©/\CF3

As describet?: The general procedure was followed usingquivN-(o-tolyl)benzamidé25,

211 mg,1 mmo) 3 equiv TFA(232¢l, 3 mmol)and 1.2 equiv iodonium K&l6 (580 mg, 1.2

mmol)and stirred foB hours The product recrystallized from acetbexan, the solid collected

then dried. White solid 239 mg (0.80 mmol, 71%). Rf = 0.38 (hexane: ethyl acetateMm:2).
184185 HANMR ( 400 MHz, 2dB) AC(p@DMWSO U 9.92 (1H, s
J=7.3 1.5 Hz, H11 and H15), 7.60 (1H, 3tz 7.3, 1.5 Hz, H13), 7.54 (2H,3= 7.3 Hz, H12

and H14), 7.32 (1H, dd,= 7.0, 1.3 Hz, H5), 7.30 (1H, dd= 6.9, 1.3 Hz, H3), 7.27 (1H, ],

= 7.0 Hz, H4), 3.61 (2H, ¢l = 11.6 Hz, H16), 2.22 (3H, s, HAFC{*H} NMR (100 MHz, 25

AC, D#SOL(ppm): 165.4 (C9), 136.6 (C6), 136.
(C5), 129.0 (C3), 128.5 (12 and C14), 128.4)(g,2.7 Hz, C2), 127.5 (C11 and C15), 127.0

(C4), 126.2 (qJ) = 270 Hz, C17), 35.0 (d),= 29 Hz,H16), 18.2 C7)!°F NMR (376 MHz, 25

AcC, Dd@)S Ou ( p6p.Bn(t,J = 11.5 Hz)MS (El, 70 eV): m/z (%): 338(20), 188(26),

151(8), 150(100), 120(11), 104(36), 92(15), 76(IHRMS calculated for @H14N2OsF3

[M+H]* 339.0957 found: 339.095R (ATR) 3= 1686, 1652, 1607, 1559, 1529, 1507, 1484,

1350, 1294, 1242, 1137, 1108, 1078, 858, 656.cm

2-methyl-N-(2-(2,2,2trifluoroethyl)phenyl)benzamide (10m)

HN™ ~O

©ACF3

The general procedure was followed using 1 e@eivethytN-phenylbenzamid@6, 423 mg,

2 mmo), 3 equiv TFA(464¢l, 6 mmol)and 1.05 equiv iodonium sdl6 (1014 mg, 2.1 mmaol)

White solid,494mg (1.68mmol,84%). MP: 205210ACHNMR ( 400 MHz, 25 AC,
d d(ppm): U 10. 01 (JxH7HzHB), 7THZ.B7)(4H, n¥, H16, H4, HIBH, d,
and H15), 7.34/.30 (2H, m, H5 and H3), 7.28 (1H, dt= 7.4, 1.3 Hz, H14), 3.77 (2H, q, J =

11.5 Hz, H17), 2.40 (3H, s, HIPC{*H}NMR ( 100 MHz , 2db ALC( p DrS:O 1 6 ¢
(H7), 137.1 (C11), 136.9 (C1), 135.3 (C2), 131.8 (C13), 130.5 (C3), 129.6 (C15), 128.6 (C4),
127.2 (C6), 127.0 (C16), 126.5 @7 276 Hz, C18), 126.1 (C14), 125.6 (C5), 125.5](9,3

Hz, C12),34.7 (q,J =29 HA17),19.0 (C9Y'F NMR ( 376 MHz, 2dB) AIC( p ©DOWS:0
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-63.7 (t,J = 11.5 Hz) HRMS calculated foiCieH1sNOFs [M+H]* 294.1106found: 294.1104
MS (El, 70 eV) miz (%)294(2), 293(13), 120(9), 119(100), 91(35), 65(18) (ATR) 3 =
1652, 1523, 1454, 1447, 1363, 1307, 1251, 1133, 1120, 1068, 755, 738, 721, 1041656

N-(2,6-bis(2,2,2trifluoroethyl)phenyl) -2-methylbenzamide(10b)

HN™ ~O

CF3/\©ACF3

The general procedure was followed wusing 1 equB-methyiN-(2-(2,22-
trifluoroethyl)phenyl)benzamid@d.Om, 293 mg, 1 mmol)3 equiv TFA(232¢l, 3 mmol)and

1.05 equiv iodonium salt6é (507 mg, 1.05 mmal)White solid,267 mg (0.711mmol, 71%).

MP: 230232ACHNMR ( 400 MHz, 2d5) AC(p@DMWS:O G 10.14 ( 1F
(2H, d,J = 7.5 Hz, H3 and H5), 7.45 (1H, ddi= 7.2, 1.3 Hz, H17), 7.41 (1H, m, H15), 7.37

(1H, m, H16), 7.33 (1H, d] = 7.6 Hz, H14), 3.68 (4H, br, H7 and H18), 2.41 (3H, s, H24).
BCAH}INMR ( 100 MHz, 2d@) ALC(p@®OMNS:O 168. 0 (C11), 13¢
135.6 (C13), 131.9 (C3 and C5), 130.8 (C14), 130.3 (C14), 129.9 (C15), 1289 Zf) Hz,

C2 and C6), 127.3 (C4), 126.8 (C17), 126.4)(¥,276 Hz, C8 and C19), 125.7 (C16), 35.1 (q,

J=29 Hz, (C7 and ©8), 19.0 (C24)"F NMR ( 376 MHz, 2db AIC( psfBMS:O

(t, J = 11.5 Hz).HRMS calculated forCigH16NOFs [M+H]* 376.1136found: 376.1129 MS

(El, 70 eV) m/z (%)B75(4), 120(8), 119(100), 91(31), 65(8R (ATR) 3 = 1652, 1514, 1445,

1361, 1277, 1251, 1234, 1210, 1137, 1115, 1089, 1068, 790, 74&md58

2-methyl-N-(2-methyl-6-(2,2, 2trifluoroethyl)phenyl)benzamide (11m)

HN™ ~O

\©/\CF3

The general procedure was followed using 1 egtnvethytN-(o-tolyl)benzamid€27, 225mg,

1 mmo), 3 equiv TFA(232¢l, 3 mmol)and 1.2 equiv iodonium sdl6 (580 mg, 1.2 mmol)

White solid,269mg (0.875mmol,88%).MP: 178183A CHNMR ( 400 MHz, 25 AC,
d) d(ppm): U0 9.86 (JEMAY,15Hz H1B,)7.40 (TH,t8H7.4(114H, dd,
Hz, H13), 7.367.27 (4H, m, H3, H5, H12 and H15), 7.25 (1H] & 7.3 Hz, H4), 3.67 (2H, q,
J=11.5Hz, H16), 2.43 (3H, s, H20), 2.29 (3H, s, HO{'H} NMR (100MHz, 25 AC, DMS
d) d(ppm): 167.9 (C9), 136.7 (C10), 136.4 (C
(CH), 129.6 (C13), 129.1 (C3), 128.1 Jg5 2.9 Hz, C2), 127.0 (C15), 126.9 (C4), 126.1Xq,

= 267 Hz, C17),125.7 (C14), 35.0 (= 29 Hz,C16), 19.2 (C20), 18.4 (CAPF NMR (376

MHz, 25 Adg, DMSBEBn(,JI=11.4Hz).HRMS calculated forCi;7Hi7NOFs

[M+H]* 308.1262found: 308.1263 MS (El, 70 eV) m/z (%):307(11), 120(9). 119(100),

118(2), 91(33), 65(9)R (ATR) 3 = 1652, 1516, 1469, 1443, 1365, 1299, 1281, 1264, 1243,

1130, 1107, 1076, 781, 744, 70T,
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N-methyl-N-(2-(2,2,2trifluoroethyl)phenyl)benzamide (12a)
N-methyl-N-phenyl-2-(2,2,2trifluoroethyl)benzamide (12b)
N-methyl-2-(2,2,2trifluoroethyl) -N-(2-(2,2,2trifluoroethyl)phenyl)benzamide (12c)

The general procedure was followed using 1 et}Hmethle-phenbeenzamid@8), 5 equiv.
TFA and 1.2 equiv. iodonium sdl6 (580 mg,1.2 mmol) 71% of conversion was determined
by GCMS 6ee on chromatogrgmrwo unseparable mixturasereisolated P1: yellow solid

33 mg, P2 wite solid, 171 mg. P1 containg% A, 60%B, 33 %C, and P2 contains 72%, 0

% B, 21% C and 7%SM). However the full characterisation was not possible by NMR
measurements, the ratio of theB, C and their rotamers was determined by the integration of

'H (methyl region) an&®F single pulse experimenfEhe position 0fCH,-CFs was determined
by *H-13C HMBC measurements.

A (two rotamers in 727 ratio))'HNMR ( 400 MHz, 2d6 AIQ,p pDBI&S@H, 3. 59
m, H9 and H96), 3.37 HCEHINMRS(, 1 H®B)MHZB, 2&6 (ABHE,
d(ppm): 169. 5 44C162 (€l ,Cu248).,9 (C16), 136. 3 (¢
(C86),J=3B.08 Hzqg, CFNMR OB 7 €Kz, A§ A HPHIPS O

11.5Hz, CE),-63.2 (tJ=11.5Hz, CE0 MS (El, 70 eV) m/z (%): 293(6), 210(5), 106(8), 105(100),

77(37),51(9).
B (two rotamers in 885 ratio))!HNMR ( 400 MHz, 2db ALC(pDMSO U 3. 7
g, J = 11.5 Hz)-3.RI7(&8nd HBGHINSR FLO0MMHE 850 ) .

AC, Dd#SOu(ppm): 168.4 (C9 and C96), 143.7 (C
37.2 (C8 and=C80) Hz 35 C%NMRg(d3 769 0MHz , 2d) AC, D
i ( p p68)7 (br, CE), -63.9 (t,J = 11.5 Hz, CE6 MS (El, 70 eV) m/z (%294 (4), 293(3),

188(9), 187(100), 167(44), 139(13), 119(7), 109(36), 77(11), 51(5).

C (two rotamers in 730 % ratio))lHNMR ( 400 MHz , 2d6) AIC(,p DMS:O U 3. 7
m, H9, H96, H22 and H2208) , BFHANMR (180HMHz, 85 H8 d)
AC, D#SOi(ppm): 169.9 (C12), 168.8 (C126), 1:
(C166), 40.3 (C8J=308zZ7C9%nd C89 d )J,=3BHz3I22afdy ,
C22BONMR( 376 MHz, 2db AIC( pBAINS:©O11.5 Hz, CE), -62.4 (t,J

=115Hz, CEO ) , 6 3. §,-64.2(t5J = 116 Fiz, CEd S (El, 70 eV) m/z (%)375(7),

188(10), 187(100), 167(32), 139(2.09(26).
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GCMS Chromatogram of Extractum of 12

Intensity

TIC

6.791
53%)

2.0x10"

6.890
13%

vy

T T T T T T T T T T T T T T T T T T T T T T T T T T
6.69 6.70 6.71 6.72 6.73 6.74 6.75 6.76 6.77 6.78 6.79 6.80 6.81 6.82 6.83 6.84 6.85 6.86 6.87 6.88 6.89 6.90 6.91 6.92 6.93 6.94

Retention time (min)
MS + spectrum 6.74
187.000-
100.00%]
109100 167.000
70004 - 45.07%
51.000 77.100 32.77% 139.000 188.000 igﬂ-;‘g}]
7.35% 13.36% 11.05% 11.74% -77%
o . . I A . I . 1
T T T T T T T T T T T T T T T T T T T T T T T T T
50 60 70 80 90 100 110 120 130 140 150 160 170 180 190 200 210 220 230 240 250 260 270 280 290
m/z (Da)
MS + spectrum 6.76
- 105.000
77.100 100.00%
400004 53.66% 211.100
51.100
78.000 106.100 25.18%
14.35% 30% 8.69%
o 1= Ii . L
T T T T T T T T T T T T T T T T T T T T T T T T T
50 60 70 80 90 100 110 120 130 140 150 160 170 180 190 200 210 220 230 240 250 260 270 280 290
m/z (Da)
MS + spectrum 6.79
- 105.000
100.00%
77.100
70000+ 37.27%
51.100 106.000 293.100
8.75% 7.89% 6.83%
o ' i oL ' u L
T T T T T T T T T T T T T T T T T T T T T T T T T
50 60 70 80 90 100 110 120 130 140 150 160 170 180 190 200 210 220 230 240 250 260 270 280 290
m/z (Da)
MS + spectrum 6.89
20000+ - 187.000
100.00%
167.000
100001 oo 35.72%
77.100 91.100 139.000 188.000 375.100
5.40% 5.08% 9.89% 10.75% 5.11%
o] - P JURTIN PR R Lo . L R L

T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
50 60 70 80 90 100 110 120 130 140 150 160 170 180 190 200 210 220 230 240 250 260 270 280 290 300 310 320 330 340 350 360 370

GCMS Chromatogram of 12p1

C:\Users\B\Dow...cms\TB1631T1.D\ Injection 1 Function 1 (TB1631T1) TIC
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GCMS Chromatogram of 12p2

C:\Users\B\Dow...cms\TB1631T2.D\ Injection 1 Function 1 (TB1631T2) TIC

3.0x10% 6.760, 6.786,
479 48%;
2 2.0x10°
i
2
]
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y y
0. i i T
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Retention time (min)
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N-methyl-N-(o-tolyl) -2-(2,2,2trifluoroethyl)benzamide (13m)

CF3

SN0

©

The general procedure was followed using 1 etyaimethytN-(o-tolyl)benzamid€29, 225 mg,

1 mmo), 5 equiv TFA(387¢l, 5 mmol)and 1.2 equiv iodonium sdl6 (580 mg, 1.2 mmol)

Colourless oil141mg (0.459mmol, 46%). Two rotamers in 53:47 ratiéH NMR (400 MHz,

25 BEDMSO) U(ppm): U 7. 6750 (BH, h, H3,rHl4, HI8Y 7.36.267 . 5 7
(5H, m, H36, H6, H15, #4167 .am,d MH14 )Hz ,J=H3¥BO6 )(,1 H7,
Hz, H1506),J¥.083,(1H,6 tHz, JH1B606, Y. ® {HZ 1HHS5®
td,J= 7. 0, 1.2 Hz, JH170)p, @&6.9295H¢1HHLB8BIHz, 6. 93
H66), 3.95( 1H, dgq,-371%H,In, H9) 3.7041H,Hdig, 15.1H3.dHz) , 3.
H96b), 3.26 (3H, s, H21062206B, 08. R3FCINMB, BI21H
(151 MHzD6-DMSO) u 168. 7(C7), 168.6 (C76), 142.4 (
(C16) , 135.1 (C14), 134.4 (Cl14606), 132.1 (C3)
(C4), 129.0 (C406), @28amd (€C1Yq§) ,121B272. § C(2OG16
127.2 (C6), 127.1 (C5 and H50J)527QHz6C1Manth ( C1 7))
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C106)) 40.0 (C219= 23760. 5HzGC2 1BP)62)7,8 =366, 3( 99 ,, 17
17.0 (C22)1%F NMR ( 376 MH zD6-DMID) AT ( pBP.4r()J:= 11.5 Hz)-63.9 (t,J

=11.5 HzZ)HRMS calculated folC17H17NOFs [M+H] * 308.126%ound:308.1263MS (EI, 70

eV) m/z (%):308(4), 307(19), 306(2), 200(11), 188(10), 187(100), 168(4), 167138J11),

119(6), 109(31), 91(9), 65(AR (ATR) 3 =1639, 1495, 1435, 1361, 1256, 1133, 1092, 1070,

1055, 785, 762, 749, 725, 699, 66a™.

N,2-dimethyl-N-(2-(2,2,2trifluoroethyl)phenyl)benzamide (14m)

SN N0

@AC&

The general procedure was followed using 1 ey dimethyiN-phenylbenzamidg0, 225

mg, 1 mma), 5 equiv TFA(387 ¢l, 5 mmol)and 1.2 equiv iodonium salt6 (580 mg, 1.2

mmol). White solid, 106 mg (0.341mmol, 34%). MP: 112116 A CTwo rotamers in 59:41
ratio.'THNMR ( 400 MHz ,-DRMSOACH( pPpMmM)48 G( FH,54m, H46, H5
743 (1H, m, H13),7.39 . 26 ( 6 H, m, HS5 , HG6 , H11J=7418 606, H1
Hz, H36), J&E. Z24(1H, 8t Hz ,J=H33 0. Hz, HA), 7008 H,(dUH, t d,
= 7.7, 1.3 Hz,JHIR6H, B.P3HZA,1HH14A.6H,,, B. B7HZ,1
3. 78(4H, m, H15 and H150) , 3.29 (3H, S , H170506
s,H17)33CNMR( 151 MHz ,-DMSO)AClU DP701B9( O8 (C8b6), 143.
(c1), 136.4 (C10), 135.9 (C100), 134.5 (C906)
129.1, 129.0, 129.0, 128.5, 128.1, 127.9, 127.8, 127.8, 127.6, 127.1, 127.0, 126.3, 126.0, 125.5,
125.3,125.2, 124.6,40.0 (Q17 37 . 1 ( Q% 2%1)Hz, CBR 337(d, € 29,1 Hz,
C1506), 19.8 (CFINMR( 3I8. MH¢DE-DABD) AT ( pBR.4()J:=

11.5 Hz),-63.3 (t,J = 11.5 Hz).HRMS calculated foiC17H17NOFs [M+H] * 308.1262found:
308.1261MS (El, 70 eV) m/z (%)307(5), 224(1), 148(2), 120(9), 119(100), 118(3), 91(34),

65(10) IR (ATR) 3=1709, 1646, 1435, 1422, 1361, 1253, 1223, 1200, 1137, 1094, 761, 746,

731, 690, 662m™,
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X-Ray Crystallography
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Crystal data, data collection and structure refinement details are summarized in Sl Table 1.

(4-Po (8-Pd) (44) (61)
Crystal data
Chemical formulg CaeH24FsN206P @ | Ca0H20FsN206P bl | C34H26FsN20sP | C17H14F3NO4Pd
C3HeO
M, 787.27 889.36 917.37 459.69

Crystalsystem,
space group

Monoclinic, P2:/n

Monoclinic, P2i/c

Monoclinic, C2/c

Monoclinic, C2/c

Temperature (K) (295 294 295 295

a,b,c( i) 17.9432 (6), 19.2535 (7), 32.598 (4), 20.9754 (8),
15.8649 (5), 8.0799 (4), 12.5843 (11), 13.1973 (6),
21.6563 (7) 21.9245 (10) 22.685 (3) 15.3039 (11)

abg( A) 90, 114.273 (1), |90, 93.765 (2), 9090, 128.447 (3), |90, 125.008 (1),
90 90 90

V(P 5619.8 (3) 3403.4 (3) 7288.2 (13) 3469.9 (3)

z 8 4 8 8

Radiation type [Mo Ka Mo Ka Mo Ka Mo Ka

m (mnr?) 1.36 1.14 1.07 1.12

Crystalsize(mm)0 . 46 | 0/0. 26 I 0/0.34 I 0/0.46 I O

Data collection

Diffractometer  |Bruker D8 Bruker D8 Bruker D8 Bruker D8
VENTURE VENTURE VENTURE VENTURE

Absorption Multi-scan Multi-scan Multi-scan Multi-scan

correction SADABS201R2 - |[SADABS201@ - [SADABS2012 - |SADABS201R -
Bruker AXS area|Bruker AXS area|Bruker AXS area|Bruker AXS area
detector scaling |detector scaling |detector scaling |detector scaling
and absorption |and absorption |and absorption |and absorption
correction correction correctin correction

Trmin, Tmax 0.72,0.82 0.71,0.83 0.85,0.94 0.526, 0.745

No. of measured,
independent and
observed|[>
25(1)] reflections

39605, 11018,
7945

38088, 6682, 575

40549, 6671, 448

48632, 3279, 246

Rint 0.035 0.037 0.077 0.124

(singMmax ( iY) [0.617 0.618 0.604 0.611

Refinement

R[F? > 25(F?)], 0.052, 0.134, 0.051, 0.132, 0.068, 0.224, 0.050, 0.095,

wR(F?), S 1.06 1.12 1.05 1.04

No. of reflections|11018 6682 6671 3279

No. of parametery 762 459 472 238

No. of restraints |0 2 0 0

H-atom treatment H-atom H atoms treated |H-atom H-atom
parameters by a mixture of |parameters parameters
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constrained independent and | constrained constrained
constrained
refinement
w=1[F(FA + |w=1U[FFAD+ |w=1[FFA+ | w=1[F(FP) +
(0.0484)2 + (0.0424)% + (0.112P)> + (0.0478)2 +
14.385%] 15.660%] 63.548] 3.388%9]
whereP = (F2+ |whereP = (F2+ [whereP = (Fe?+ |whereP = (Fe?+
2FA)I3 2FA)I3 2FA)I3 2FA)I3
D Jmax D Jmin ( €7]1.38,-0.86 1.18,-0.95 1.59,-0.99 0.74,-0.49
%)
Absolute structurgi T | T
Absolute structurgi T | T
parameter
(9-Pd) (11-Pd)

Crystal data

Chemical formula

C32H 24F6N206PdZL §HGO

CasH2gFeN20sP bl §HeO

M, 917.41 945.46
Crystal system, space group |OrthorhombicFdd2 Orthorhombic Fdd2
Temperature (K) 298 299

abc( i) 37.712 (6), 13.024 (2), 15.25437.337 (11), 13.419 (4), 15.1¢
() (5)

abg(A) 90, 90, 90 90, 90, 90

V(7 7492 (2) 7614 (4)

Z 8 8

Radiation type Mo Ka Mo Ka

m (mmm?) 1.04 1.02

Crystal size (mm) 0.30 T 0.09 T1T|0.67 T 0.08 1

Data collection

Diffractometer

Bruker D8 VENTURE

Bruker D8 VENTURE

Absorption correction

Multi-scan

SADABS201@ - Bruker AXS
area detector scaling and
absorption correction

Multi-scan

SADABS201& - Bruker AXS
area detector scaling and
absorption correction

Tmin, Tmax

0.74, 0.97

0.65, 0.95

No. of measuredndependent
and
observed|[> 25(1)] reflections

16999, 3350, 2121

49149, 3648, 2153

Rint

0.081

0.230

(sin /Dmax (i)

0.603

0.612

Refinement
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R[F? > 25(F?)], wR(F?), S

0.051, 0.138, 1.10

0.056, 0.173, 1.02

No. of reflections 3350 3648
No. of parameters 241 251
No. of restraints 4 2

H-atom treatment

H atoms treated by a mixture
independent and constrained
refinement

H atoms treated by a mixture
independent and constrained
refinement

w= 1/[&(Fs2) + (0.062P) +
3.557F)
whereP = (F¢? + 2F2)/3

w = 1[Z(Fo?) + (0.070%) +
58.452P]
whereP = (F¢? + 2F?)/3

DJmax,DJmin( e_3) i

0.47,-0.52

0.87,-0.67

Absolute structure

Flack x determined using 747
quotients [(I+)(I-)l/[(1+)+(1-)]
(Parsons, Flacknd Wagner,
Acta Cryst. B69 (2013) 249
259).

Flack x determined using 778
quotients [(I+)(I-)[/[(1+)+(1-)]
(Parsons, Flack and Wagner,
Acta Cryst. B69 (2013) 249
259).

Absolute structure parameter

0.00 (3)

-0.02 (4)

Computer programs: Bruker Instrument Service vV6 RREX3v2017.30 (Bruker AXS),
SAINTV8.38A (Bruker AXS Inc., 2017), SHELXT 2014/5 (Sheldrick, 20BHELXL2018

(Sheldrick, 2018)SHELXL2016 (Sheldrick, 2016)Mercury, WinGX pubICIF.

References

Document originWestrip, S. P. publCIF: software for editing, validating and formatting

crystallographic information filesl. Apply. Cryst201Q 43, 920925.

S38




Computing details

For all compounds, data collection: Bruker Instrument Servic&2/9; cell refinement:
APEX3v2017.30 (Bruker AXS); data reductioiBAINTV8.38A (Bruker AXS Inc., 2017);
program(s) used to solve structure: SHELXT 2014/5 (Sheldrick, 2014). Program(s) used to
refine structureSHELXL2018 (Sheldrick, 2018) fo4-Pd 8-Pd 44; SHELXL20166

(Sheldrick, 2016) fo61, 9-Pd 11-Pd For all compounds, molecular graphib&ercury;

software used to prepare material for publicatidmGX publICIF.

(4-Pd)

Crystal data

CoeH24FsN2OsP b

F(000) = 3104

M, = 787.27

Dy = 1.861 Mg

Monoclinic, P2:/n

Mo Karadiation|= 0. 7107 3

a= 17.9432 (6) j

Cell parameters from 251 reflections

= 15.8649 (5) |

q=3.120. 8 A

c= 21.6563 (7) |

m=1.36 mmt

= 114.273 (1)A

T=295K

= 561938 (3) i

Prism, colourless

0.46 1T 0.18 1 0.15

m

Data collection

Bruker D8 VENTURE
diffractometer

11018 independent reflections

Radiation source: microfocus sealed tube,
INCOATEC ImS 3.0

7945 reflections with > 25(1)

Multilayer mirror INCOATEC monochromato

Rint = 0.03

Detector resolution: 7.3910 pixels rmm

Qmax: 2 6qminO:A ,2 . 3 A
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w andp scan h=-22- 18
Absorption correction: mukscan k=-19 19
SADABS201R - Bruker AXS area detector

scaling and absorption correction

Tmin=0.72,Tmax= 0.82 | =-26- 26

39605 measured reflections

Refinement

Refinement orf?2

Secondary atom site location: difference Fou
map

Leastsquares matrix: full

Hydrogen site location: inferred from
neighbouring sites

RIF2 > 25(F?)] = 0.052

H-atom parametersonstrained

WR(F?) = 0.134 w = 1/[&(F?) + (0.048#) + 14.385%)
whereP = (F¢? + 2FA)/3

S=1.06 (D/S)max= 0.001

11018 reflections Dimax= 1. 38 e |

762 parameters Dimn=-0. 86% e |

0 restraints

Extinction correctionSHELXL20183
(Sheldridk 2018)

Primary atom site location: structuirevariant
direct methods

Extinction coefficient: 0.00011 (8)

Special details

Geometry All esds (except the esd in the dihedral angle between two I.s. planes) are estin|
using the fullcovariance matrix. The cell esds are taken into account individually in the
estimation of esds in distances, angles and torsion angles; correlations between esds in c¢
parameters are only used when they are defined by crystal symmetry. An approisiotaipic)
treatment of cell esds is used for estimating esds involving |.s. planes.

Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters

( 3 for (4-Pd)

X y z Uise*/ Ueq
c1 0.3364 (4) 0.3168 (4) 0.4369 (3) 0.0562 (15)
c2 0.4983 (4) 0.2934 (4) 0.3896 (3) 0.0630 (16)
C6 0.9973 (4) 0.2849 (4) 0.4071 (4) 0.0689 (18)
c7 0.8295 (4) 0.3257 (4) 0.4449 (4) 0.0648 (17)
C10 0.3435 (5) 0.3666 (5) 0.4984 (4) 0.076 (2)
C20 0.5787 (4) 0.3383 (5) 0.4281 (4) 0.075(2)
C30 0.2802 (4) 0.3272 (4) 0.1506 (3) 0.0677 (17)
c31 0.1616 (5) 0.3945 (6) 0.0670 (4) 0.095 (3)
H31A 0.192856 0.444016 0.066149 0.114*
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H31B 0.161863 0.356368 0.032136 0.114*
C32 0.0788 (6) 0.4197 (6) 0.0507 (4) 0.108 (3)
H32A 0.052464 0.433321 0.002816 0.13*

H32B 0.079084 0.470292 0.075937 0.13*

C33 0.0311 (5) 0.3538 (7) 0.0661 (4) 0.101 (3)
H33A 0.025929 0.304846 0.037836 0.121*
H33B -0.023292 0.374656 0.056714 0.121*
C33A 0.0736 (4) 0.3295 (5) 0.1397 (4) 0.0739 (19)
C34 0.0276 (5) 0.3072 (5) 0.1744 (5) 0.091 (2)
H34 -0.029085 0.305671 0.151665 0.109*

C35 0.0635 (5) 0.2872 (6) 0.2422 (5) 0.092 (2)
H35 0.031899 0.270624 0.264983 0.111*

C36 0.1503 (5) 0.2923 (5) 0.2766 (4) 0.081 (2)
H36 0.175575 0.280639 0.322736 0.097*

c37 0.1960 (4) 0.3141 (4) 0.2428 (3) 0.0601 (15)
C37A 0.1572 (4) 0.3325 (4) 0.1731 (3) 0.0587 (16)
C39 0.3193 (5) 0.3358 (6) 0.1027 (4) 0.100 (3)
H39A 0.370065 0.305519 0.11979 0.15*

H39B 0.329387 0.394301 0.097809 0.15*
H39C 0.283685 0.313176 0.059513 0.15*

C40 0.3389 (6) 0.0666 (4) 0.2591 (4) 0.078 (2)
ca1 0.2039 (7) 0.0675 (7) 0.1665 (4) 0.117 (3)
H41A 0.222521 0.105468 0.140629 0.141*
H41B 0.208769 0.010317 0.152597 0.141*

c42 0.1207 (7) 0.0846 (8) 0.1515 (5) 0.128 (4)
H42A 0.087969 0.069131 0.104752 0.154*
H42B 0.114431 0.144849 0.155532 0.154*

C43 0.0879 (6) 0.0406 (6) 0.1950 (5) 0.116 (3)
H43A 0.08781 -0.019736 0.187793 0.139*
H43B 0.032047 0.058436 0.183514 0.139*
C43A 0.1404 (5) 0.0610 (5) 0.2682 (5) 0.087 (2)
Ca4 0.1079 (6) 0.0625 (6) 0.3153 (6) 0.109 (3)
H44 0.053491 0.047347 0.302302 0.13*

C45 0.1533 (7) 0.0858 (6) 0.3810 (5) 0.112 (3)
H45 0.131269 0.082883 0.413075 0.135*

C46 0.2332 (5) 0.1141 (6) 0.3991 (4) 0.091 (2)
H46 0.263099 0.133725 0.442904 0.109*

ca7 0.2675 (4) 0.1137 (4) 0.3551 (3) 0.0636 (17)
C47A 0.2215 (4) 0.0851 (4) 0.2877 (4) 0.0673 (18)
C49 0.3691 (7) 0.0337 (6) 0.2089 (5) 0.121 (4)




H49A 0.426469 0.021545 0.231439 0.182*
H49B 0.360257 0.075243 0.174366 0.182*
H49C 0.339987 -0.016926 0.188596 0.182*

C60 1.0797 (5) 0.3305 (5) 0.4344 (4) 0.0734 (19)
C70 0.8278 (6) 0.3950 (6) 0.4920 (4) 0.097 (3)
cs1 0.8616 (7) -0.1373 (5) 0.4324 (6) 0.129 (4)
H81A 0.906284 -0.16435 0.425805 0.155*
H81B 0.873133 -0.14106 0.480182 0.155*

c82 0.7904 (7) -0.1805 (5) 0.3958 (5) 0.116 (4)
H82A 0.79317 -0.234063 0.418283 0.139*
H82B 0.789422 -0.19285 0.351657 0.139*

cs4 0.6459 (6) -0.0036 (6) 0.3850 (5) 0.099 (3)
H84 0.598089 -0.03374 0.375938 0.119*

c83 0.7168 (5) -0.0467 (5) 0.3924 (4) 0.079 (2)
C83A 0.7133 (6) -0.1415 (5) 0.3853 (6) 0.113 (3)
H83A 0.69429 -0.164881 0.417654 0.135*
H83B 0.673432 -0.155927 0.340307 0.135*

C85 0.6453 (5) 0.0813 (6) 0.3907 (4) 0.090 (2)
H85 0.597543 0.109499 0.385299 0.108*

C86 0.7211 (6) 0.1279 (5) 0.4056 (4) 0.084 (2)
H86 0.721952 0.18629 0.410024 0.1*

cs7 0.7877 (4) 0.0876 (4) 0.4127 (3) 0.0675 (17)
C87A 0.7860 (5) -0.0024 (4) 0.4052 (3) 0.0636 (17)
C80 0.9214 (5) -0.0169 (5) 0.4030 (3) 0.075 (2)
C89 0.9889 (5) -0.0710 (5) 0.4028 (4) 0.096 (3)
H89A 1.018494 -0.041413 0.381324 0.144*
H89B 0.966601 -0.122012 0.3784 0.144*
H89C 1.025191 -0.084408 0.448585 0.144*

C90 0.8042 (5) 0.1355 (5) 0.2227 (4) 0.0746 (19)
co1 0.7024 (6) 0.0259 (5) 0.2073 (5) 0.111 (3)
HI1A 0.727977 -0.00003 0.18031 0.134*
H91B 0.720252 -0.004976 0.249591 0.134*

C92 0.6210 (8) 0.0175 (9) 0.1742 (13) 0.318 (16)
H92A 0.61196 -0.001054 0.129051 0.382*
H92B 0.606987 -0.030047 0.195528 0.382*

C93 0.5636 (6) 0.0741 (7) 0.1652 (6) 0.129 (4)
HI3A 0.52364 0.050241 0.179728 0.155*
H93B 0.535793 0.08645 0.117221 0.155*

c94 0.5406 (5) 0.2104 (6) 0.2112 (5) 0.098 (3)
H94 0.485027 0.197961 0.191295 0.117*




C93A 0.5951 (5) 0.1552 (5) 0.2028 (4) 0.084 (2)
C95 0.5660 (5) 0.2822 (6) 0.2476 (4) 0.089 (2)
HO5 0.528507 0.31832 0.253279 0.107*

C96 0.6503 (5) 0.3015 (5) 0.2769 (4) 0.077 (2)
H96 0.668087 0.351697 0.300544 0.093*

co7 0.7054 (4) 0.2475 (4) 0.2709 (3) 0.0634 (16)
C97A 0.6763 (4) 0.1721 (4) 0.2327 (3) 0.0628 (16)
C99 0.8506 (6) 0.0755 (6) 0.1984 (5) 0.114 (3)
H99A 0.89525 0.104584 0.194313 0.171*
H99B 0.814851 0.053294 0.155062 0.171*
H99C 0.871408 0.030131 0.230249 0.171*

N30 0.2036 (3) 0.3523 (3) 0.1343 (2) 0.0614 (13)
N40 0.2583 (4) 0.0775 (3) 0.2413 (3) 0.0743 (16)
N70 0.8589 (4) -0.0464 (4) 0.4134 (3) 0.0728 (15)
N90 0.7326 (4) 0.1146 (4) 0.2227 (3) 0.0708 (15)
o1 0.3081 (3) 0.3551 (3) 0.3829 (2) 0.0711 (12)
03 0.4452 (3) 0.3346 (3) 0.3457 (2) 0.0791 (14)
02 0.3626 (3) 0.2436 (3) 0.4508 (2) 0.0698 (12)
04 0.4943 (3) 0.2206 (3) 0.4085 (2) 0.0761 (13)
05 0.9921 (3) 0.2275 (3) 0.4426 (3) 0.0919 (16)
06 0.9471 (3) 0.3115 (3) 0.3531 (3) 0.0837 (14)
07 0.8501 (3) 0.2565 (3) 0.4711 (2) 0.0801 (14)
08 0.8109 (3) 0.3497 (3) 0.3861 (2) 0.0746 (13)
030 0.3236 (3) 0.2935 (3) 0.2066 (2) 0.0780 (13)
040 0.3914 (3) 0.0820 (3) 0.3167 (3) 0.0797 (13)
080 0.9284 (3) 0.0589 (3) 0.3918 (3) 0.0926 (16)
090 0.8360 (3) 0.2055 (3) 0.2410 (2) 0.0771 (13)
F11 0.3288 (6) 0.3258 (5) 0.5418 (4) 0.194 (4)
F12 0.4114 (4) 0.3956 (6) 0.5301 (4) 0.221 (5)
F13 0.2960 (6) 0.4288 (5) 0.4853 (4) 0.209 (4)
F21 0.5906 (3) 0.4011 (4) 0.3932 (3) 0.139 (2)
F22 0.6415 (3) 0.2919 (4) 0.4420 (4) 0.162 (3)
F23 0.5805 (4) 0.3714 (6) 0.4816 (3) 0.192 (4)
F61 1.1398 (3) 0.2794 (4) 0.4375 (3) 0.1240 (18)
F62 1.1000 (4) 0.3566 (4) 0.4966 (3) 0.141 (2)
F63 1.0834 (3) 0.3949 (3) 0.3992 (3) 0.132 (2)
F71 0.8167 (6) 0.3706 (4) 0.5431 (4) 0.194 (4)
F72 0.8968 (4) 0.4350 (4) 0.5152 (4) 0.178 (3)
F73 0.7749 (5) 0.4545 (4) 0.4619 (3) 0.162 (3)
Pd1 0.31360 (3) 0.31739 (3) 0.29334 (2) 0.05695 (15)
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Pd2 0.37479 (3) 0.16288 (3) 0.38047 (2) 0.06001 (16)

Pd6 0.88286 (3) 0.15557 (3) 0.42586 (3) 0.06615 (17)

Pd7 0.82028 (3) 0.27495 (3) 0.31190 (2) 0.06109 (16)

Atomic displacé)rfoe@Pd par ameters (j
U11 U22 U33 U12 U13 U23

C1 0.053 (4) |0.060 (4) |0.052(3) [-0.003(3) |0.018(3) |-0.011(3)
C2 0.058 (4) |0.069 (4) |0.054 (4) [0.007(3) |0.015(3) [-0.002 (3)
C6 0.075(5) |0.049 (4) |0.076 (5) [-0.002 (3) |0.024 (4) |-0.007 (3)
C7 0.074 (5) |0.053(4) |0.068 (4) |[-0.014 (3) |0.029 (4) |-0.015 (3)
C10 0.091 (6) |0.070(5) |0.062(4) |[-0.001(4) |0.026 (4) |-0.011 (4)
C20 0.059 (4) |0.074(5) |0.079(5) |0.005(4) |0.014 (4) |-0.010(4)
C30 0.069 (5) |0.072(4) |0.059 (4) [0.003(3) |[0.022(3) [-0.002 (3)
C31 0.102 (7) |0.097 (6) |0.064 (5) [0.007 (5) |0.012(4) |0.024 (4)
C32 0.105(7) |0.105(7) |0.073(5) [0.024(6) |[-0.005 (5) |0.010 (5)
C33 0.060 (5) |0.140(8) |0.069 (5) [0.020(5) |-0.008 (4) |-0.023 (5)
C33A 0.062 (4) |0.082(5) |0.071(4) |0.004(4) |0.020(4) |-0.021 (4)
C34 0.056 (5) |0.102(6) |0.104(7) |0.002(4) |0.022(5) |-0.026 (5)
C35 0.072(5) |0.109 (7) |0.108(7) [-0.001(5) |0.050 (5) |-0.010 (5)
C36 0.097 (6) |0.087 (5) |0.067 (4) [0.020(4) |0.041(4) |0.002 (4)
C37 0.057 (4) |0.054(3) |0.070(4) [0.005(3) |0.027(3) |-0.001 (3)
C37A 0.061 (4) |0.046(3) |0.054(3) [0.003(3) |0.008(3) [-0.010 (3)
C39 0.105(7) |0.128(7) |0.087 (6) [0.011(5) |0.060 (5) |0.014 (5)
C40 0.124 (7) |0.050 (4) |0.078(5) |[-0.004 (4) |0.059 (5) |-0.007 (4)
c41 0.147 (10) |0.125(8) |0.071(6) |[-0.038(7) |0.036 (6) |-0.030 (5)
c42 0.127 (9) |0.151(10) |0.081 (6) |[-0.002(8) |0.017 (6) |-0.021 (6)
C43 0.122(8) |0.089 (6) [0.113(8) |[-0.031(6) |0.024 (6) |-0.028(6)
C43A 0.101(6) |0.061(4) |0.105(6) |[-0.020 (4) |0.048 (5) |-0.014 (4)
Ca4 0.109 (7) |0.108(7) |0.120(8) |[-0.035(6) |0.059 (7) |-0.013 (6)
C45 0.139(9) |0.111(7) |0.120(8) |[-0.020(6) |0.087 (8) |-0.003 (6)
C46 0.095(6) |0.109 (6) |0.076 (5) |[-0.016(5) |0.042(5) |-0.027 (5)
ca7 0.091 (5) |0.047 (3) |0.055(4) [-0.005(3) [0.032(3) |0.001 (3)
C47A 0.088 (5) |0.044(3) |0.077 (4) |[-0.013(3) |0.041(4) |-0.005 (3)
C49 0.186 (11) [0.092 (6) |0.133(8) |[-0.004 (6) |0.113(8) |-0.014 (6)
C60 0.069 (5) |0.069 (5) [0.077(5) |[-0.006 (4) |0.025(4) |-0.005 (4)
C70 0.114 (7) |0.094 (6) [0.071(5) |[-0.009 (6) |0.025(5) |-0.027 (5)
c81 0.125(9) |0.064 (5) |0.188(11) [0.015(6) |0.055(8) |0.026 (6)
C82 0.143(9) |0.047 (4) |0.121(8) [-0.011(5) |0.017(7) |-0.002 (5)
cs4 0.093(7) |0.098(7) |0.116(7) [-0.020(5) |0.052(6) |-0.011 (5)
C83 0.085(5) [0.071(5) |0.089 (5) [-0.004 (4) |0.044 (4) |-0.006 (4)
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C83A 0.121(8) |0.079(6) |0.152(9) |-0.028 (6) |0.071(7) |-0.027 (6)
C85 0.085(6) [0.092(6) |0.101(6) |0.010(5) |0.047(5) [0.001 (5)
C86 0.136 (8) |0.056 (4) |0.080(5) |0.025(5) |0.066(5) [0.006 (4)
cs7 0.081(5) |0.061(4) |0.057(4) |0.001(3) [0.024(3) [0.013(3)
C87A 0.086 (5) |0.052(4) |0.065(4) |0.005(3) |0.042(4) [0.003 (3)
C80 0.089 (6) [0.072(5) |0.061(4) |0.008(4) |0.027 (4) |0.005 (3)
C89 0.094 (6) |0.098 (6) |0.110(6) |0.032(5) |0.057 (5) |0.012(5)
C90 0.079 (5) |0.076(5) |0.062(4) |0.017 (4) |0.022(4) |-0.002 (4)
co1 0.137 (9) |0.065(5) |0.105(7) |-0.005 (5) |0.023(6) |-0.022 (5)
C92 0.090 (9) [0.129 (11) |0.65(4) |-0.033(8) |0.060 (15) |-0.205 (19)
C93 0.093(7) |0.112(8) |0.155(10) |-0.032(6) |0.022(7) |-0.037 (7)
c94 0.063(5) [0.102(7) |0.118(7) |0.003(5) |0.028(5) [0.008 (6)
C93A 0.082(6) |0.085(5) |0.078(5) |-0.004 (4) |0.026 (4) |-0.004 (4)
C95 0.068 (5) |0.103 (6) |0.097 (6) |0.025(5) |0.035(4) |0.008 (5)
C96 0.106 (6) |0.066 (4) |0.062 (4) |0.006 (4) |0.036 (4) |0.000 (3)
co7 0.067 (4) |0.065(4) |0.055(4) [0.007 (3) [0.022(3) [0.012(3)
C97A 0.072 (4) |0.059 (4) |0.046 (3) |0.002(3) |0.012(3) |0.000 (3)
C99 0.118 (7) |0.119(7) |0.123(7) |0.025(6) |0.067 (6) |-0.028 (6)
N30 0.064 (3) [0.062(3) |0.047(3) |0.002(3) [0.012(2) [0.001 (2)
N40 0.106 (5) |0.057 (3) |0.066 (4) |-0.007 (3) |0.042(4) |-0.011 (3)
N70 0.081(4) [0.065(3) |0.079(4) |-0.010(3) |0.039(3) [0.001 (3)
N90 0.086 (4) |0.067 (4) |0.055(3) |0.004(3) |0.024(3) |-0.004 (3)
o1 0.092 (3) [0.058(3) [0.051(3) [0.015(2) [0.016(2) |0.000 (2)
03 0.063 (3) [0.076(3) |0.077(3) |-0.001(2) |0.008(2) |0.016 (3)
02 0.092 (3) [0.057(3) |0.047(2) |0.005(2) |0.014(2) [-0.003 (2)
04 0.067 (3) |0.064(3) |0.083(3) |0.006(2) |0.016(2) [0.008 (3)
05 0.074 (3) [0.072(3) |0.106 (4) |-0.013(3) |0.012(3) [0.017 (3)
06 0.077(3) |0.083(3) |0.077(3) |-0.007 (3) |0.017(3) [0.006 (3)
07 0.111 (4) |0.066 (3) |0.064 (3) |-0.007 (3) |0.037 (3) |0.003 (2)
08 0.099 (4) |0.055(3) |0.061(3) |-0.003(2) |0.023(3) [-0.005 (2)
030 0.068 (3) [0.103 (4) |0.059(3) [0.019(3) [0.022(2) |0.007 (3)
040 0.101 (4) |0.064 (3) |0.082(3) |0.007 (3) |0.045(3) |-0.003 (3)
080 0.105(4) [0.062(3) |0.124(5) |-0.001(3) |0.061(4) [0.006 (3)
090 0.081(3) |0.081(3) |0.068(3) |0.002(3) |0.028(3) [-0.006 (3)
F11 0.368 (12) |0.149 (6) |0.126(5) |-0.060(7) |0.162(7) |-0.043 (4)
F12 0.128 (5) |0.330 (11) |0.204 (7) |-0.091 (7) |0.065(5) |-0.207 (8)
F13 0.300 (11) |0.187 (7) |0.129(5) |0.122(7) |0.077 (6) |-0.037 (5)
F21 0.103 (4) [0.129 (5) |0.151(5) |-0.040 (3) |0.016 (4) |0.011 (4)
F22 0.062(3) |0.126(5) |0.243(8) |0.015(3) |0.006 (4) [-0.020 (5)
F23 0.149 (6) |0.302 (10) |0.137 (5) |-0.112(6) |0.072(4) |-0.145 (6)
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F61 0.083(3) |0.112(4) |0.175(6) |0.004(3) |0.052(4) |-0.004 (4)
F62 0.144 (5) |0.166(5) |0.117(4) |-0.073(4) |0.059 (4) |-0.069 (4)
F63 0.113(4) |0.102(4) |0.150(5) |-0.036(3) [0.022(3) [0.028 (4)
F71 0.379 (13) |0.128 (5) |0.127(5) |-0.023(6) |0.157 (7) |-0.041 (4)
F72 0.150 (6) |0.153(6) |0.188(7) |-0.046(5) [0.027 (5) |[-0.109 (5)
F73 0.197 (7) |0.134(5) |0.139(5) |0.063(5) [0.053(5) |[-0.041 (4)
Pd1 0.0563 (3) |0.0558 (3) |0.0479 (3) |0.0046 (2) [0.0105 (2) [0.0066 (2)
Pd2 0.0743 (3) |0.0463 (3) |0.0531 (3) |0.0060 (2) [0.0199 (2) [0.0028 (2)
Pd6 0.0732 (4) |0.0468 (3) |0.0686 (3) |-0.0043 (2) [0.0193 (3) [0.0079 (2)
Pd7 0.0679 (3) |0.0529 (3) |0.0526 (3) |-0.0002 (2) [0.0148 (2) |0.0004 (2)
Geometric paraBédters (j, U) for (
C13 01 1.228(7) C60 F62 1.309 (9)

C13 02 1.241 (7) C60 F61 1.329 (8)

C13 C10 1.508 (9) C70 F71 1.263 (10)

C25 03 1.222 (7) C70 F72 1.296 (11)

C25 O4 1.238 (8) C70 F73 1.308 (10)

C25 C20 1.513 (10) C815 C82 1.378 (12)

C6d 05 1.220 (8) C813 N70 1.494 (10)

C6d 06 1.222 (8) C815 H81A 0.97

C6d C60 1.530 (10) C815 H81B 0.97

C75 07 1.222 (8) C825 C83A 1.445 (12)

C75 08 1.237 (8) C825 H82A 0.97

C78 C70 1.508 (10) C82 H82B 0.97

C1m F12 1.216 (9) C843 C85 1.352 (11)

C10m F11 1.255 (9) C845 C83 1.394 (11)

C10m F13 1.258 (9) C845 H84 0.93

C20 F23 1.259 (9) C83 C87A 1.352 (10)

C20 F22 1.275 (8) C83 C83A 1.511 (11)

C20 F21 1.321 (9) C83A3 H83A 0.97

C30 030 1.260 (8) C83A3 H83B 0.97

C305 N30 1.332 (8) C853 C86 1.464 (11)

C30 C39 1.477 (10) C853 H85 0.93

C315 C32 1.434 (11) C863 C87 1.308 (10)

C315 N30 1.496 (8) C863 H86 0.93

C315 H31A 0.97 C875 C87A 1.436 (9)

C315 H31B 0.97 C875 Pd6 1.939 (7)

C32 C33 1.475 (12) C87A3 N70 1.428 (9)

C325 H32A 0.97 C80m 080 1.243 (8)

C325 H32B 0.97 C80 N70 1.318 (9)
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C33 C33A 1.506 (11) C805 C89 1.485 (10)
C33 H33A 0.97 C8% H89A 0.96
C33 H33B 0.97 C8% H89B 0.96
C33A3 C37A 1.372 (9) C8% H89C 0.96
C33A3 C34 1.373 (11) C905 090 1.236 (9)
C345 C35 1.376 (12) C905 N9O 1.327 (9)
C345 H34 0.93 C905 C99 1.496 (10)
C353 C36 1.426 (11) C915 C92 1.344 (14)
C353 H35 0.93 C915 N9O 1.495 (10)
C363 C37 1.351 (9) C915 H91A 0.97
C363 H36 0.93 C915 H91B 0.97
C37 C37A 1.407 (9) C925 C93 1.319 (15)
C37 Pd1 1.938 (6) C925 H92A 0.97
C37A5 N30 1.439 (8) C925 H92B 0.97
C3% H39A 0.96 C93 C93A 1.503 (12)
C3% H39B 0.96 C93 HI3A 0.97
C3% H39C 0.96 C93 HI3B 0.97
C405 040 1.239 (9) C945 C95 1.354 (12)
C405 N40 1.346 (10) C943 C93A 1.378 (11)
C405 C49 1.494 (10) C945 H94 0.93
C415 C42 1.419 (13) C93A3 CI7A 1.357 (10)
C415 N40 1.517 (10) C955 C96 1.412 (11)
C413 H41A 0.97 C953 HY5 0.93
C415 H41B 0.97 C963 C97 1.354 (9)
C425 C43 1.475 (14) C963 H96 0.93
C425 HA2A 0.97 C97 C97A 1.426 (9)
C425 H42B 0.97 C97 Pd7 1.930 (7)
C43 C43A 1.510 (12) C97A3 N9O 1.441 (9)
C43 H43A 0.97 C9% H99A 0.96
C43 H43B 0.97 C9% H99B 0.96
C43A5 Ca4 1.366 (11) C9% H99C 0.96
C43A3 CA7A 1.393 (10) 013 Pd1 2.071 (4)
C443 C45 1.369 (12) 033 Pd1 2.176 (5)
CA445 Ha4 0.93 025 Pd2 2.069 (4)
C453 C46 1.396 (11) 043 Pd2 2.176 (5)
C453 H45 0.93 053 Pd6 2.166 (5)
C463 C47 1.330 (9) 063 Pd7 2.154 (5)
C463 H46 0.93 075 Pd6 2.084 (5)
C475 CATA 1.424 (9) 083 Pd7 2.059 (5)
C4TS Pd2 1.936 (7) 030 Pd1 1.995 (5)
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CA7AS N4O 1.417 (9) 040 Pd2 1.996 (5)
C4% HA9A 0.96 08 Pd6 2.015 (5)
C4% H49B 0.96 090 Pd7 2.002 (5)
C4% H49C 0.96 Pd15 Pd2 3.0119 (6)
C605 F63 1.293 (8) Pd& Pd7 2.9427 (7)
013 C15 02 131.3 (6) C83 C845 H84 119.4
013 C18 C10 115.7 (6) C87A3 C83 C84  [119.1(7)
023 C18 C10 113.0 (6) C87A3 C835 C83A |[122.2(8)
033 C25 04 128.5 (7) C845 C83 C83A  |118.6 (8)
033 C25 C20 116.0 (7) C825 C83A5 C83  |114.4(8)
043 C25 C20 115.4 (6) C825 C83A3 H83A [108.7
053 C63 06 130.1 (7) C83 C83A3 H83A [108.7
053 C63 C60 115.0 (7) C825 C83A5 H83B [108.7
063 C63 C60 115.0 (7) C83 C83A3 H83B [108.7
073 C78 08 131.1 (6) H83A3 C83A3 H83B |107.6
073 C78 C70 115.2 (7) C843 C853 C86 118.8 (8)
083 C78 C70 113.6 (7) C843 C853 H85 120.6
F125 C106 F11 104.1 (9) C863 C853 H85 120.6
F125 C106 F13 105.1 (9) C875 C863 C85 120.0 (7)
F115 C106 F13 104.0 (9) C875 C863 H86 120.0
F125 C105 C1 113.4 (7) C85 C863 H86 120.0
F115 C106 C1 115.0 (7) C863 C875 C87A  [119.9 (7)
F13 C106 C1 114.1 (7) C863 C875 Pd6 116.8 (6)
F23 C206 F22 109.7 (8) C87A3 C875 Pd6  |123.1 (6)
F23 C206 F21 105.2 (8) C83 C87A5 N70  [119.3 (6)
F225 C206 F21 103.6 (8) C83 C87A5 C87  [120.9 (7)
F23 C205 C2 111.3 (7) N703 C87A3 C87 |119.7 (6)
F225 C205 C2 114.1 (7) 0805 C805 N70 122.5 (7)
F215 C206 C2 112.4 (6) 080 C805 C89 114.3 (7)
030 C308 N30 122.9 (6) N703 C805 C89 123.2 (7)
0305 C303 C39 115.6 (7) C805 C8% H89A  [109.5
N303 C305 C39 121.5 (7) C805 C8% H89B  [109.5
C325 C315 N30 114.9 (7) H89A3 C8% H89B |109.5
C325 C315 H31A  [108.5 C805 C8% H89C  [109.5
N303 C315 H31A  |108.5 H89A3 C8% H89C |109.5
C32 C315 H31B  [108.5 H89Bd C8% HB89C |109.5
N303 C315 H31B  |108.5 0905 C90 N9O 123.0 (7)
H31A3 C315 H31B |107.5 0905 C905 C99 115.7 (8)
C315 C32 C33 112.6 (7) N903 C905 C99 121.3 (8)
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C315 C32 H32A  |109.1 C925 C913 N9O 115.2 (9)
C33 C32 H32A  [109.1 C925 C915 H91A  |108.5
C315 C32 H32B  [109.1 NO03 C915 H91A  |108.5
C33 C32 H32B  [109.1 C925 C915 H91B  |108.5
H32A3 C32 H32B |107.8 NO03 C915 H91B  |108.5
C32 C33 C33A  |109.5 (7) H91A3 C915 H91B |107.5
C32 C33 H33A  |109.8 C93 C9 C91 128.6 (10)
C33A5 C33 H33A |109.8 C93 C92B H92A  |105.1
C32 C33 H33B  |109.8 C915 C925 H92A  |105.1
C33A3 C33 H33B [109.8 C93 C92B H92B  [105.1
H33A3 C33 H33B |108.2 C915 C925 H92B  [105.1
C37A5 C33A% C34 |[119.5(7) H92A3 C925 H92B |105.9
C37A5 C33A3 C33 |[121.2(7) C925 C93® C93A  [113.9 (9)
C345 C33A3 C33  |119.2 (7) C925 C93 H93A  |108.8
C33A3 C345 C35  |121.3(7) C93A5 C93 HI3A |108.8
C33A5 C345 H34  |119.3 C925 C93 H93B  |108.8
C355 C343 H34 119.3 C93A5 C93 HI3B |108.8
C345 C355 C36 118.5(8) H93A3 C93 H93B |107.7
C345 C355 H35 120.7 C953 C945 C93A  |121.6 (8)
C363 C355 H35 120.7 C953 C945 H94 119.2
C375 C365 C35 120.4 (7) C93A3 C945 H94  [119.2
C375 C363 H36 119.8 C97A5 C93A3 C94 |119.5 (8)
C355 C363 H36 119.8 C97A5 C93A3 C93 |121.2 (8)
C365 C375 C37A  |119.4(6) C945 C93A3 C93  |119.0 (8)
C363 C375 Pd1 117.6 (5) C943 C953 C96 119.1 (7)
C37A5 C37 Pd1  |123.0 (5) C943 C953 HI5 120.4
C33A3 C37A% C37 |120.7 (7) C963 C953 HI5 120.4
C33A5 C37A3 N30 [117.9 (6) C973 C963 C95 120.6 (7)
C375 C37A3 N30  |121.4 (6) C975 C963 H96 119.7
C305 C3% H39A  |109.5 C955 C963 H96 119.7
C305 C3% H39B  |109.5 C965 C975 C97A  |118.6 (7)
H39A5 C3% H39B [109.5 C965 C97 Pd7 119.8 (6)
C305 C3% H39C  [109.5 C97A3 C978 Pd7  |121.5 (5)
H39A3 C3% H39C |109.5 C93A3 C97A5 C97 |120.5(7)
H39B5 C3% H39C |109.5 C93A3 C97A5 N90 [119.0 (6)
0405 C405 N40 123.0 (7) C975 C97A5 N90  |120.5 (6)
0405 CA405 C49 116.7 (9) C905 C9% H99A  |109.5
N403 C405 C49 120.3 (8) C905 C9% H99B  |109.5
C425 C415 N40 112.2 (8) HO9A3 C9% H99B |109.5
C425 C415 HA1A  [109.2 C905 C9% H99C  [109.5
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N403 C415 H41A  |109.2 H99A3 C9% H99C |109.5
C425 C415 H41B  [109.2 HO9B3 C9% H99C |109.5
N403 C415 H41B  |109.2 C305 N303 C37A  |124.2 (5)
H41A3 C415 H41B |107.9 C305 N303 C31 116.3 (6)
C415 C42 C43 115.0 (10) C37A3 N303 C31  [119.0 (6)
C415 C425 H42A  [108.5 CA405 N405 C47A  |124.5(6)
C43 C42 HA2A  [108.5 CA405 N405 C41 115.9 (7)
C415 C425 H42B  [108.5 CA7A5 N403 C41  |118.9 (7)
C43 C42 H42B  [108.5 C805 N705 C87A  |127.3(6)
H42A3 C425 H42B |107.5 C805 N705 C81 117.1 (7)
C425 C43 C43A  |109.3 (8) C87A3 N703 C81  |115.5 (6)
C425 C43 H43A  [109.8 C905 N903 C97A  |125.4 (6)
C43A3 C43 H43A [109.8 C905 N903 C91 119.8 (7)
C425 C43 H43B  [109.8 C97A5 N903 C91  |114.7 (7)
C43A3 C43 H43B [109.8 C15 013 Pd1 126.0 (4)
H43A3 C43 H43B |108.3 C25 033 Pd1 132.1 (5)
C445 C43A5 CATA |118.9 (8) C15 023 Pd2 123.0 (4)
C445 C43A5 C43  |121.0 (9) C25 043 Pd2 119.0 (4)
C47AS C43A5 C43 [120.0 (8) C63 053 Pd6 125.9 (5)
C43A5 C445 C45  |121.8 (9) C63 063 Pd7 122.8 (5)
C43A5 CA45 HA4  [119.1 C75 073 Pd6 124.2 (5)
C453 CA445 Ha4 119.1 C75 083 Pd7 123.5 (4)
C445 C455 C46 118.8 (8) C305 030 Pd1 124.5(4)
C445 C455 H45 120.6 C405 0405 Pd2 123.8 (5)
C463 C455 H45 120.6 C805 080 Pd6 125.2 (5)
CA475 C46d C45 121.4 (8) C905 090 Pd7 123.2 (5)
CA4T5 C465 H46 119.3 C37 Pd15 030 87.8 (2)
C453 C465 H46 119.3 C37 Pd15 O1 94.4 (2)
C463 CA75 CATA  |119.5(7) 030 Pd1 O1 173.8(2)
C463 CA75 Pd2 119.6 (5) C37 Pd15 03 173.8 (2)
CA7AS CATS Pd2  |120.6 (5) 030 Pd1 O3 90.9 (2)
C43A5 CA7A5 N4O |119.8 (7) 013 Pd1 O3 86.3 (2)
C43A5 CA7AD C47 |119.4(7) C37 Pd15 Pd2 111.36 (19)
N403 C47A3 C47  |120.8 (6) 030 Pd1 Pd2 106.54 (15)
C405 CA%D HA9A  [109.5 013 PdB Pd2 78.12 (12)
C405 CA% H49B  [109.5 033 PdB Pd2 74.79 (12)
H49A3 C4% H49B |109.5 CA473 PdD 040 87.6 (2)
C405 C4% H49C  [109.5 C47 Pd® 02 93.7 (2)
H49A3 C4% H49C |109.5 040 PdD 02 177.0 (2)
H49B5 C4% H49C |109.5 CA475 Pd®D 04 178.9 (2)
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F635 C600 F62 107.4 (7) 040 Pd® 04 93.1 (2)
F63 C600 F61 106.0 (7) 023 PdD 04 85.65 (19)
F625 C600 F61 105.3 (7) C47 Pd®D Pd1 94.95 (18)
F63 C600 C6 114.9 (7) 040 Pd® Pd1 102.09 (14)
F625 C605 C6 111.2 (7) 025 PdD Pd1 80.53 (12)
F615 C606 C6 111.5 (6) 043 PdD Pd1 84.04 (12)
F715 C708 F72 106.4 (8) C87 Pd& 080 89.3 (3)
F715 C706 F73 108.3 (10) C87 Pd& O7 95.4 (3)
F725 C706 F73 102.8 (9) 08m® Pd&d O7 172.9 (2)
F715 C706 C7 115.1 (8) C87 Pd& 05 177.8 (2)
F725 C706 C7 109.7 (8) 08m® Pd& 05 89.3 (2)
F73 C706 C7 113.6 (7) 073 Pd& 05 85.8 (2)
C825 C815 N70 113.8 (8) C87 Pd& Pd7 103.02 (18)
C82 C815 H81A  [108.8 08 Pd& Pd7 104.78 (16)
N703 C815 H81A  |108.8 075 Pd&d Pd7 79.40 (13)
C82 C815 H81B  [108.8 053 Pd&d Pd7 78.96 (14)
N703 C815 H81B  |108.8 C97 Pd® 090 89.1 (2)
H81A3 C815 H81B |107.7 C97 Pd® 08 94.3 (2)
C815 C825 C83A  |118.6 (9) 090 Pd® O8 176.5 (2)
C815 C82 H82A  [107.7 C97 Pd® 06 176.5 (2)
C83A3 C82 H82A |[107.7 090 Pd® 06 90.5 (2)
C815 C82 H82B  [107.7 083 Pd® 06 86.1 (2)
C83A3 C82 H82B |[107.7 C97 Pd® Pd6 101.98 (18)
H82A3 C825 H82B |107.1 090 Pd® Pd6 99.41 (14)
C853 C845 C83 121.3 (8) 083 Pd® Pd6 80.90 (13)
C853 C845 H84 119.4 063 Pd® Pd6 81.49 (14)
013 C15 C106 F12 |[-97.3 (10) C953 C945 C93A5 [1.2 (14)
C97A
023 C15 C106 F12 |81.2(10) C953 C945 C93A5 |176.5 (9)
c93
013 C15 C106 F11 |143.1(8) C925 COP C93A3 |11 (2)
C97A
023 C13 C106 F11 |[-38.5(11) C925 C93 C93A5 |-164.2 (16)
c94
013 C15 C106 F13 |23.0(11) C93A3 C945 C955  [0.9 (14)
C96
023 C13 C106 F13 |-158.6 (8) C945 C955 C96d -2.5 (12)
co7
033 C25 C205 F23 [93.4(9) C953 C965 CI78 1.9 (10)
C97A
043 C25 C205 F23 |-84.1(9) C953 C963 CI78 -179.6 (6)

Pd7
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033 C25 C2056 F22 |-141.7 (8) C943 C93A5 C97A3 |-1.8 (11)
co7

043 C25 C206 F22 |40.7 (10) C93 C93A3 CI7A3 [-177.0 (8)
co7

033 C25 C206 F21 |-24.2 (10) C943 C93A3 CI7Ad [-178.9 (7)
N9O

043 C25 C208 F21 |158.3 (7) C93 C93A3 CI7A |5.8 (12)
N9O

N303 C315 C328  |-44.8 (11) C963 C978 C97A5 |0.3 (10)

C33 C93A

C315 C32 C33%  |56.2 (10) Pd® C978 CI7A5 |-178.2 (5)

C33A C93A

C325 C33 C33A% |[-31.5(10) C963 C978 CI97A5 |177.4 (6)

C37A N9O

C325 C33 C33A% |145.8 (8) Pd® C976 C97A5 |-1.1(8)

C34 N9O

C37A3 C33A% C34 |-0.5 (12) 030 C305 N308  [-10.1 (10)

C35 C37A

C33 C33A5 C38 |-177.9 (8) C3% C305 N303  |168.5 (6)

C35 C37A

C33A3 C345 C35 [1.8 (13) 030 C305 N30  |177.5(7)

C36 c31

C345 C355 C36  |-1.9 (12) C3% C306 N303  |[-3.9 (10)

C37 c31

C353 C363 C37  |0.6 (11) C33A3 C37A% -153.0 (6)

C37A N303 C30

C353 C363 C37®  |-178.8 (6) C375 C37A3 N303 [24.9 (9)

Pd1 C30

C345 C33A3 C37A3 |-0.8 (10) C33A5 C37A3 19.2 (9)

C37 N303 C31

C33 C33A5 C37A3 |176.5(7) C375 C37A3 N303 [-162.9 (6)

C37 c31

C345 C33A% C37A3 |177.2 (6) C325 C315 N303  [179.2 (7)

N30 C30

C33 C33A5 C37A3 |-5.6 (10) C325 C315 N303  |6.4 (10)

N30 C37A

C363 C375 C37A% |0.7 (9) 0405 CA05 N405  |-17.8 (11)

C33A CA47A

Pd15 C375 C37A5 |-179.9 (5) C4% C405 N403  |161.5(7)

C33A C47A

C363 C375 C37A%  |-177.2 (6) 0405 C405 N405  |171.6 (7)

N30 ca1

Pd15 C375 C37A5 2.3 (8) C4% C405 N403  [-9.0 (10)

N30 ca1

N403 C415 C425  |-49.8 (13) C43A5 CATAS -152.9 (7)

C43 N403 C40

C415 C425 C43  |55.8 (12) CA75 CATA3 N403  |24.3 (10)

C43A

C40
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C420 C430 C43A0 150.2 (10) C43A5 C47A8 17.4 (10)

C44 N400 C41

C420 C430 C43A0 |-24.7 (12) C470 C47A0 N40O |-165.4 (7)

C47A c41

C47A8 C43A0 C440 |(-1.1 (14) C420 C416 N40d -176.7 (9)

C45 C40

C43d C43A0 C440 |-175.9 (9) C425 C416 N40o 12.2 (12)

C45 C47A

C43A0 C440 C45 (4.4 (16) 080 C8M N70d 8.8 (12)

C46 C87A

C445 C455 C460 -4.4 (15) C8% C8013 N708 -170.4 (7)

c4a7 C87A

C45 C460 C470 1.0 (12) 08 C8M N700 -174.7 (8)

CA7A C81

C45 C460 C470 174.5 (7) C8% C8013 N708 6.1 (11)

Pd2 C81

C440 C43A0 C47AD (174.9 (7) C830 C87A0 N700 (154.8 (7)

N40 C80

C435 C43A5 C47A0 |-10.2 (11) C870 C87A0 N700 [-27.2 (10)

N40 C80

C440 C43A0 C47A0 |-2.3 (11) C830 C87A0 N700 |-21.7 (10)

c4a7 C81

C430 C43A0 C47A0 (172.6 (7) C870 C87A0 N700 |[156.3 (8)

c47 C81

C460 C470 C47A0 2.3 (10) C820 C816 N700 -132.3 (10)

C43A C80

PdDd C47 C47A0 -171.1 (5) C820 C816 N708 44.5 (13)

C43A C87A

C460 C470 CATAd |-174.9 (7) 09 C900 N90d 10.5 (11)

N40 C97A

Pd® C470 C47A0 11.7 (8) C99% C905 N90d -167.7 (7)

N40 C97A

050 C60 C6 F63 |-175.6 (7) 090 C9B N90d -173.2 (7)
Cca1

060 C60 C6 F63 (4.7 (10) C9% C905 N90d 8.6 (11)
Cca1

050 C60 C6M F62 (-53.3(9) C93A3 C97A3 150.4 (7)
N9056 C90

060 C60 C6 F62 (126.9 (8) C976 C97A0 N90d |[-26.8 (9)
C90

050 C60 C6 F61 (63.9 (9) C93A3 C97A0 -26.1 (9)
N905 C91

060 C60 C6M F61 |-115.9 (8) C978 C97A0 N90Od |156.8 (6)
Cca1

076 C70 C7® F71 |-25.9 (12) C920 C916 N90d -146.5 (15)
C90

083 C70 C7® F71 [155.3 (9) C920 C916 N90d 30.2 (16)

C97A
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073 C75 C705 F72 |94.0 (10) 023 C15 018 Pd1 |-12.9 (11)
083 C78 C705 F72 |-84.8 (10) C105 C13 013 Pdl |165.1 (5)
075 C78 C705 F73 |-151.6 (8) 043 C25 035 Pdl  |14.8 (12)
083 C78 C705 F73 |29.6 (12) C205 C23 033 Pdl |-162.3 (5)
N705 C815 C82  |-44.7 (16) 013 C13 025 Pd2 |5.6 (10)
C83A

C85 C845 C83 -0.4 (13) C105 C13 023 Pd2 |-172.5 (5)
C87A

C855 C845 C83 -179.9 (9) 033 C26 045 Pd2 |-15.6 (10)
C83A

C815 C82 C83A5 |21.9 (15) C205 C23 043 Pd2 |161.6 (5)
c83

C87A5 C835 C83A3 |2.2 (14) 063 C65 055 Pd6  |-5.9 (12)
c82

C845 C83% C83A5 |-178.2 (9) C605 C63 053 Pd6 |174.4 (5)
c82

C83 C845 C853 -0.6 (13) 053 C65 063 Pd7  |11.6 (11)
C86

C845 C85) C863 0.4 (12) C605 C63 063 Pd7 |-168.7 (5)
cs7

C855 C863 C875 0.6 (11) 083 C756 O756 Pd6  |12.5 (11)
C87A

C85 C863 C875 175.7 (5) C705 C73 075 Pd6 |-166.0 (5)
Pd6

C845 C8% C87A5 |179.4 (7) 073 C75 085 Pd7 |-6.0 (11)
N70

C83A5 C83 C87A5 |-1.0 (12) C705 C73 083 Pd7 |172.5 (5)
N70

C845 C8% C87A5 |1.4 (11) N305 C305 O30  |-30.1 (10)
cs7 Pd1

C83A5 C835 C87A3 |-179.0 (8) C3% C30 0303 151.2 (6)
c87 Pd1

C865 C870 C87A5 |-1.6 (10) N403 C405 0405  |-24.2 (10)
cs3 Pd2

Pd& C875 C87A5 |-176.3 (5) C4% CA® 040 156.4 (5)
cs3 Pd2

C865 C875 C87A5 |-179.6 (6) N705 C805 0805  |28.8 (10)
N70 Pd6

Pd&> C875 C87A5  |5.7 (9) C8% C8(5 0803  |-151.9 (5)
N70 Pd6

NOO5 C915 C928  |-14 (3) N9O5 C905 0905  |31.0 (10)
co3 Pd7

C915 C925 C93B -6 (3) C9% C9 0905  |-150.7 (6)
C93A Pd7
Hydrogeasbond geometd4Py (i, U) for
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DOHLA L Do H HLEA L DL AL DOHLAL
C415 H41BL L L[0.97 2.56 3.514 (11) 168

C9» 0.97 2.74 3.454(13) 131

HO92BL L ! O6

Symmetry codes: (x+1/2,y-1/2,-z+1/2; (ii)-x+3/2,y-1/2,-z+1/2.

(8-Pd)

Crystal data

CsoH20FsN206P bl €60 F(000) = 1760
r = 889.36 Dx = 1.736 Mg n?
Monoclinic, P2i/c Mo Karadiation]= 0. 71073 j
a= 19.2535 (7) i Cell parameters from 387 reflections
b= 8.0799 (4) | q=2727. 7A
c= 21.9245 (10) j m=1.14 mmt
b= 93.765 (2)A T=294K
V= 3403234 (3) i Prism, yellow
Z=4 0.26 1T 0.20 T 0.17

Data collection

Bruker D8 VENTURE
diffractometer

6682 independent reflections

Radiation source: microfocus sealed tube,
INCOATEC ImS 3.0

5757 reflections with > 25(1)

SADABS201R - Bruker AXS area detector

Multilayer mirror INCOATEC monochromatol R = 0.037

Detector resolution: 7.3910 pixels mm Omax= 2 60mnEA 2. 2 A
w andp scan h=-23 23

Absorption correction: mukscan k=-9- 9
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scaling and absorption correction

Tmin= 0.71,Tmax= 0.83

| =-27- 27

38088 measured reflections

Refinement

Refinement orfF?

Primary atom site location: structuirevariant
direct methods

Leastsquares matrix: full

Secondary atom site location: difference Fou
map

RIF2 > 25(F?)] = 0.051

Hydrogen site location: mixed

wR(F?) =0.132 H atomstreated by a mixture of independent
and constrained refinement
S=1.12 w = 1/[$(Fo?) + (0.0424)2 + 15.660%)

whereP = (Fo? + 2F2)/3

6682 reflections

(D/9)max = 0.001

459 parameters

Dimx= 1. 1*8 e |

2 restraints

Dimn=-0. 95% e j

Special details

Geometry All esds (except the esd in the dihedral angle between two I.s. planes) are estin|
using the full covariance matrix. The cell esds are taken into account individually in the
estimation of esds in distances, angles and toesigies; correlations between esds in cell
parameters are only used when they are defined by crystal symmetry. An approximate (is
treatment of cell esds is used for estimating esds involving |.s. planes.

Fractional atomic coordinates and isotngpr equivalent isotropic displacement parameters

( % for (8-Pd)

X y z Uiso*/ Ueq
c1 0.3402 (3) 0.3733 (9) 0.1185 (3) 0.0489 (14)
c2 0.1566 (3) 0.5108 (9) 0.1086 (3) 0.0553 (16)
C10 0.3966 (4) 0.3303 (11) 0.0754 (4) 0.074 (2)
C20 0.1020 (7) 0.5351 (14) 0.0548 (6) 0.114 (4)
C30 0.1546 (3) 0.3254 (7) 0.3063 (3) 0.0398 (12)
c31 0.0938 (3) 0.4031 (8) 0.3332 (3) 0.0475 (14)
C32 0.0775 (4) 0.3675 (11) 0.3923 (4) 0.076 (2)
H32 0.104124 0.29185 0.415714 0.091*
C33 0.0213 (5) 0.4447 (15) 0.4166 (5) 0.103 (3)
H33 0.009865 0.419705 0.456084 0.123*
C34 -0.0168 (5) 0.5562 (14) 0.3831 (5) 0.096 (3)
H34 -0.053892 0.609074 0.400029 0.115*
C35 -0.0017 (4) 0.5925 (10) 0.3247 (5) 0.076 (2)
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H35 -0.028306 0.66959 0.302023 0.092*
C36 0.0538(3) 0.5138 (9) 0.2991 (3) 0.0562 (16)
H36 0.063588 0.536352 0.258926 0.067*

cal 0.2693 (3) 0.1953 (7) 0.3284 (3) 0.0409 (12)
c42 0.2881 (3) 0.1740 (7) 0.2686 (3) 0.0405 (12)
c43 0.3469 (3) 0.0788 (8) 0.2600 (3) 0.0532 (15)
H43 0.36008 0.059477 0.220598 0.064*

Ca4 0.3860 (3) 0.0121 (8) 0.3095 (4) 0.0586 (17)
H44 0.425178 -0.050823 0.302822 0.07*

C45 0.3676 (3) 0.0379 (8) 0.3678 (3) 0.0587 (17)
H45 0.394399 -0.005621 0.400773 0.07*

C46 0.3086 (3) 0.1293 (8) 0.3772 (3) 0.0539 (15)
H46 0.295352 0.146418 0.416769 0.065*

C50 0.2503 (3) 0.5275 (9) 0.5064 (3) 0.0572 (16)
c51 0.2977 (5) 0.6517 (15) 0.5325 (5) 0.117 (4)
H51A 0.336001 0.664691 0.506957 0.175*
H51B 0.314964 0.617441 0.5726 0.175*
H51C 0.273636 0.755162 0.535214 0.175*

C52 0.1938 (5) 0.4683 (13) 0.5439 (4) 0.095 (3)
H52A 0.179811 0.359157 0.530949 0.142*
H52B 0.154795 0.542053 0.53894 0.142*
H52C 0.210438 0.465449 0.586175 0.142*

C80 0.3519 (3) 0.5818 (7) 0.3047 (3) 0.0390 (12)
cs1 0.4125 (3) 0.4944 (7) 0.3336(3) 0.0435 (13)
c82 0.4240 (3) 0.4744 (10) 0.3964 (3) 0.0611 (18)
H82 0.393409 0.522284 0.422356 0.073*

c83 0.4797 (4) 0.3852 (11) 0.4206 (4) 0.073 (2)
H83 0.486587 0.37204 0.462673 0.088*

C84 0.5257 (3) 0.3148 (9) 0.3823 (4) 0.0655 (19)
H84 0.563554 0.25408 0.398536 0.079*

C85 0.5153 (3) 0.3347 (9) 0.3204 (4) 0.0648 (19)
H85 0.546447 0.288267 0.294641 0.078*

C86 0.4593 (3) 0.4225 (9) 0.2962 (3) 0.0592 (17)
H86 0.452614 0.434164 0.254029 0.071*

co1l 0.2386 (3) 0.7137 (7) 0.3178 (3) 0.0394 (12)
C92 0.2165 (3) 0.7365 (7) 0.2565 (3) 0.0415 (12)
C93 0.1580 (3) 0.8356 (8) 0.2435 (3) 0.0530 (16)
H93 0.14288 0.855409 0.203035 0.064*

c94 0.1223 (3) 0.9043 (8) 0.2896 (4) 0.0585 (17)
H94 0.08362 0.970303 0.279851 0.07*
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C95 0.1429 (3) 0.8772 (8) 0.3489 (4) 0.0612 (18)

H95 0.11729 0.921068 0.379595 0.073*

C96 0.2014 (3) 0.7852 (8) 0.3640 (3) 0.0499 (14)

H96 0.216458 0.770318 0.40486 0.06*

H30 0.210 (4) 0.314 (9) 0.3806 (13) 0.06*

H80 0.300 (4) 0.594 (9) 0.3750 (13) 0.06*

N30 0.2085 (2) 0.2855 (6) 0.3430 (2) 0.0427 (11)

N80 0.2983 (2) 0.6212 (6) 0.3375 (2) 0.0409 (10)

01 0.3144 (2) 0.2509 (6) 0.1433 (2) 0.0550 (11)

02 0.3276 (2) 0.5212 (6) 0.12295 (19) 0.0544 (11)

03 0.1815 (2) 0.6427 (6) 0.1295 (2) 0.0587 (11)

05 0.1672 (2) 0.3666 (6) 0.1223 (2) 0.0554 (11)

030 0.15136 (19) 0.3032 (5) 0.24941 (18) 0.0439 (9)

050 0.2561 (2) 0.4736 (6) 0.4549 (2) 0.0629 (12)

080 0.35206 (19) 0.6139 (5) 0.24863 (19) 0.0462 (9)

F11 0.4063 (5) 0.4382 (10) 0.0352 (4) 0.183 (4)

F12 0.4561 (3) 0.3207 (16) 0.1046 (4) 0.197 (5)

F13 0.3886 (4) 0.1934 (10) 0.0482 (4) 0.176 (4)

F21 0.0995 (5) 0.6716 (9) 0.0299 (4) 0.184 (4)

F22 0.0402 (5) 0.527 (2) 0.0753 (6) 0.265 (8)

F23 0.0962 (8) 0.4191 (12) 0.0192 (4) 0.251 (7)

Pd1 0.23361 (2) 0.27341 (5) 0.19976 (2) 0.04028 (13)

Pd2 0.26633 (2) 0.63196 (6) 0.19247 (2) 0.04238 (14)

At omic displ acé)rfoe@BPd par ameters (j

Ull UZZ U33 UlZ UlS U23

C1 0.050 (3) [0.060 (4) |0.037(3) |0.002(3) |0.006(3) |0.003 (3)

C2 0.057(4) |0.064 (4) |0.044(3) |0.005(3) |-0.005(3) |0.002 (3)

C10 0.073(5) [0.079(6) |0.073(5) |-0.005 (4) |0.034 (4) |-0.013 (4)

C20 0.130 (10) [0.077(7) |0.124(9) |0.004 (6) |-0.081 (8) |0.000 (7)

C30 0.035(3) [0.033(3) [0.051(3) |-0.005(2) |0.003(2) |0.000(2)

Cc31 0.039(3) [0.045(3) [0.059 (4) |-0.010(3) |0.009 (3) |-0.012 (3)

C32 0.072(5) [0.090 (6) |0.068 (5) |0.011(4) |0.022(4) |0.003 (4)

C33 0.079 (6) |0.139 (10) |0.095(7) |0.004 (6) |0.042(5) |-0.028 (7)

C34 0.055(5) [0.112(8) [0.125(9) |-0.002 (5) |0.030(5) |-0.047 (7)

C35 0.045(4) [0.064 (5) [0.120(7) |0.006(3) |0.001 (4) |-0.023 (5)

C36 0.042 (3) |0.057 (4) |0.068 (4) |-0.001(3) |-0.001(3) |-0.006 (3)

cal 0.035(3) [0.035(3) [0.052(3) |-0.003(2) [-0.003(2) |0.000 (2)

c42 0.038(3) [0.032(3) [0.051(3) |-0.003(2) [0.003(2) |0.002 (2)

c43 0.046 (3) |0.048 (4) |0.066 (4) |-0.003(3) |0.008 (3) |-0.003 (3)
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C44 0.039 (3) [0.050 (4) |0.086 (5) |0.007 (3) |-0.003 (3) |0.003 (4)
c45 0.049 (4) [0.053(4) [0.072(5) [0.001(3) |-0.016 (3) |0.010 (3)
C46 0.053(4) |0.057 (4) |0.050 (4) |-0.002 (3) |-0.007 (3) |-0.003 (3)
C50 0.054 (4) |0.065(4) |0.051(4) |0.014(3) |-0.005(3) |-0.001 (3)
C51 0.082 (6) |0.151 (10) |0.119(8) |-0.010 (6) |0.013(6) |-0.087 (8)
C52 0.120 (8) [0.097 (7) |0.069 (5) |0.003 (6) |0.027 (5) |0.017 (5)
C80 0.033(3) [0.038(3) |0.046 (3) |-0.008 (2) |0.006 (2) |-0.004 (2)
cs1 0.031(3) [0.045(3) |0.055(3) |-0.006(2) |0.004(2) |-0.003 (3)
c82 0.043(3) |0.086 (5) |0.053(4) |0.008(3) |-0.001(3) |[-0.004 (4)
c83 0.056 (4) [0.099 (6) |0.063 (4) |0.000(4) |-0.009 (3) |0.010 (4)
C84 0.042 (3) [0.061(4) [0.092(6) |0.004(3) |-0.004 (4) |0.011 (4)
c85 0.042 (3) [0.068(5) |0.086(5) [0.012(3) [0.011(3) |0.000 (4)
C86 0.044 (3) [0.073(5) |0.062(4) |0.005(3) |0.013(3) |-0.002 (4)
co1 0.033(3) [0.029(3) |0.056 (3) |-0.001(2) |0.005(2) |-0.004 (2)
C92 0.036 (3) [0.031(3) |0.058(3) |-0.005(2) |0.002(2) |-0.002 (2)
C93 0.042 (3) [0.039(3) [0.077 (4) |0.000(3) |-0.006 (3) |0.001 (3)
C94 0.042 (3) [0.043(3) |0.089(5) |0.006 (3) |-0.003 (3) |-0.005 (3)
C95 0.050 (4) |0.047 (4) |0.089 (5) |0.004 (3) |0.018(4) |-0.014 (4)
C96 0.047 (3) |0.048(3) |0.056 (4) |0.001(3) |0.012(3) |-0.009 (3)
N30 0.040 (2) [0.043(3) |0.044(3) |-0.001(2) |0.001(2) |-0.003 (2)
N80 0.039(2) [0.041(3) |0.043(3) [0.000(2) |0.004(2) |-0.002 (2)
o1 0.062 (3) |0.052(3) |0.053(3) [0.006(2) |0.015(2) |-0.002 (2)
02 0.062 (3) [0.055(3) [0.047 (2) |-0.003(2) [0.013(2) |0.004 (2)
03 0.064 (3) [0.053(3) [0.058(3) [0.010(2) [-0.010(2) [0.001 (2)
05 0.062 (3) [0.052(3) [0.050(2) [0.006(2) [-0.010(2) |0.004 (2)
030 0.0362 (19) [0.047 (2) |0.049 (2) |-0.0009 (17)0.0008 (17)|-0.0017 (18)
050 0.064 (3) [0.071(3) |0.054(3) |-0.001(2) |0.003(2) |-0.017 (2)
080 0.0349 (19) [0.052 (2) |0.052 (2) |-0.0024 (18)0.0089 (17)|0.003 (2)
F11 0.261 (10) [0.148(7) |0.159 (7) |0.052(7) |0.154(7) [0.045 (5)
F12 0.066 (4) |0.348 (14) |0.180(8) |0.037 (6) |0.032(4) |-0.060 (9)
F13 0.188(7) |0.147(6) |0.211(8) |-0.062(5) |0.143(7) |-0.108 (6)
F21 0.237 (9) [0.115(5) |0.180(7) |-0.038 (6) |-0.146 (7) |0.068 (5)
F22 0.127 (7) |0.354 (19) |0.297 (15) |-0.024 (10) |-0.121 (9) |0.099 (14)
F23 0.393 (16) |0.161(8) |0.168(8) |0.123(9) |-0.208 (10) |-0.076 (7)
Pd1 0.0410 (2) |0.0368 (2) |0.0432 (2) |0.00025 (18]0.00342 (18]0.00000 (18
Pd2 0.0432 (2) |0.0387 (2) |0.0452 (3) i0.80)0093 0.00289 (18]0.00233 (19
1

Geometric par &BRdters (j, U) for (

C18 02 1.225 (8) C515 H51A 0.96
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C15 O1 1.248 (8) C515 H51B 0.96

C15 C10 1.524 (9) C515 H51C 0.96

C25 05 1.217 (8) C525 H52A 0.96

C25 03 1.244 (8) C52 H52B 0.96

C25 C20 1.540(11) C52 H52C 0.96
C106 F13 1.262 (10) C80m5 080 1.257 (7)
C105 F11 1.262 (10) C805 N8O 1.335 (7)
C105 F12 1.278 (11) C8m C81 1.471 (8)
C205 F23 1.221 (13) C815 C86 1.384 (8)
C205 F21 1.230 (12) C815 C82 1.390 (9)
C205 F22 1.301 (18) C825 C83 1.370 (10)
C30 030 1.258 (7) C825 H82 0.93
C305 N30 1.310 (7) C83 C84 1.381 (11)
C305 C31 1.483 (8) C83 H83 0.93
C315 C36 1.371 (9) C845 C85 1.368 (11)
C315 C32 1.385 (10) C845 H84 0.93
C32 C33 1.384 (11) C855 C86 1.368 (9)
C325 H32 0.93 C853 H85 0.93
C33 C34 1.349(15) C863 H86 0.93
C33 H33 0.93 C915 C92 1.396 (8)
C345 C35 1.364 (13) C915 C96 1.402 (8)
C345 H34 0.93 C915 N8O 1.415 (7)
C353 C36 1.392 (10) C925 C93 1.396 (8)
C353 H35 0.93 C925 Pd2 1.945 (6)
C363 H36 0.93 C93% C94 1.375 (10)
C415 C46 1.377 (8) C93% HI3 0.93
C415 C42 1.393 (8) C943 C95 1.352 (10)
C415 N30 1.433 (7) C945 H94 0.93
C425 C43 1.391 (8) C955 C96 1.372 (9)
C42 Pdl 1.954 (6) C955 H95 0.93
C43 C44 1.388 (9) C963 H96 0.93
C43 H43 0.93 N305 H30 0.86 (2)
C443 C45 1.364 (10) N803 H80 0.85 (2)
CA445 Ha4 0.93 013 Pd1 2.058 (4)
C453 C46 1.382 (9) 025 Pd2 2.180 (4)
C453 H45 0.93 033 Pd2 2.069 (4)
C465 H46 0.93 053 Pd1 2.191 (4)
C505 050 1.221 (8) 0305 Pd1 1.994 (4)
C505 C51 1.449 (11) 08 Pd2 1.999 (4)
C505 C52 1.485 (11) Pd15 Pd2 2.9713 (6)
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023 C15 01 130.6 (6) 080 C80 N8O 122.0 (5)
023 C18 C10 115.1 (6) 080 C80 C81 117.8 (5)
013 C18 C10 114.2 (6) N803 C805 C81 120.2 (5)
053 C25 03 132.4 (6) C863 C815 C82 118.1 (6)
053 C25 C20 114.0 (7) C865 C813 C80 118.4 (6)
033 C25 C20 113.6 (7) C825 C815 C80 123.5(5)
F13 C106 F11 107.1 (9) C83 C82 C81 120.9 (7)
F13 C106 F12 105.1 (10) C83 C82 H82 119.5
F115 C106 F12 102.8 (9) C815 C825 H82 119.5
F13 C106 C1 115.0 (7) C825 C83 C84 119.9 (7)
F115 C106 C1 114.8 (8) C825 C83 H83 120.1
F125 C106 C1 110.8 (7) C843 C83 H83 120.1
F235 C206 F21 113.9 (13) C855 C843 C83 119.7 (7)
F235 C206 F22 97.6 (13) C855 C843 Hs4 120.1
F215 C206 F22 100.9 (12) C83 C843 Hs4 120.1
F23 C205 C2 114.9 (10) C845 C853 C86 120.4 (7)
F215 C206 C2 117.4 (9) C843 C853 H85 119.8
F225 C206 C2 108.8(12) C863 C853 H85 119.8
0305 C305 N30 124.0 (5) C85 C86d C81 121.0 (7)
030 C305 C31 117.7 (5) C853 C863 H86 119.5
N303 C308 C31 118.3 (5) C815 C863 H86 119.5
C363 C315 C32 119.5 (6) C925 C915 C96 120.3 (5)
C363 C315 C30 119.3 (6) C925 C915 N8O 123.6 (5)
C325 C315 C30 121.2 (6) C963 C915 N8O 116.1 (5)
C33 C32 C31 119.8 (9) C915 C925 C93 117.5 (6)
C33 C32 H32 120.1 C915 C925 Pd2 120.3 (4)
C315 C32 H32 120.1 C93% C92 Pd2 122.1 (5)
C345 C33 C32 120.2 (9) C945 C93 C92 121.1 (7)
C345 C33 H33 119.9 C945 C93 HI3 119.4
C325 C33 H33 119.9 C925 C93 HO3 119.4
C33 C345 C35 120.8 (8) C953 C945 C93 120.8 (6)
C33 C345 H34 119.6 C953 C945 H94 119.6
C35 C345 H34 119.6 C93 C945 H94 119.6
C345 C355 C36 119.9 (9) C943 C953 C96 120.3 (6)
C345 C355 H35 120.1 C943 C953 HI5 119.9
C363 C355 H35 120.1 C965 C953 HO5 119.9
C315 C365 C35 119.8 (7) C955 C963 C91 119.9 (6)
C315 C365 H36 120.1 C953 C963 H96 120.1
C353 C365 H36 120.1 C915 C963 H96 120.1
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C463 C415 C42 121.3 (5) C305 N303 C41 127.9 (5)
C463 C415 N30 116.0 (5) C305 N303 H30 120 (5)
C425 C415 N30 122.7 (5) C415 N303 H30 112 (5)
C43 C42 Cal 117.4 (6) C805 N80d C91 127.1 (5)
C43 C42 Pdl 121.5 (5) C805 N80d H80 119 (5)
C415 C425 Pd1 121.1 (4) C915 N80d H80 114 (5)
C445 C43 C42 120.8 (6) C15 015 Pd1 122.1 (4)
C445 CA435 H43 119.6 C15 023 Pd2 125.2 (4)
C425 CA435 H43 119.6 C25 033 Pd2 118.6 (4)
C453 C44d C43 120.8 (6) C25 053 Pd1 126.9 (4)
C453 CA44d Ha4 119.6 C305 030 Pd1 124.7 (3)
C43 C44d Ha4d 119.6 C805 080 Pd2 124.3 (3)
C445 C455 C46 119.2 (6) C425 Pd15 030 91.9 (2)
C445 C455 H45 120.4 C42 Pd15 O1 92.3 (2)
C463 C455 H45 120.4 030 Pd1 O1 175.84 (17)
C415 C465 C45 120.4 (6) C42 Pd15 O5 175.3 (2)
C415 C465 H46 119.8 030 Pd1 05 86.41 (17)
C453 C465 H46 119.8 013 Pd1 O5 89.45 (18)
0505 C505 C51 121.2 (7) C425 Pd15 Pd2 109.71 (16)
0505 C505 C52 120.8 (7) 030 Pd1B Pd2 95.19 (12)
C515 C506 C52 118.0 (7) 013 PdB Pd2 83.25 (13)
C506 C515 H51A  [109.5 053 Pd1 Pd2 74.82 (12)
C506 C515 H51B  [109.5 C925 Pd® 080 90.8 (2)
H51A3 C515 H51B |109.5 C925 Pd® 03 93.3 (2)
C506 C515 H51C  [109.5 08m® Pd® O3 175.89 (17)
H51A3 C515 H51C |109.5 C925 Pd® 02 176.7 (2)
H51B5 C515 H51C |109.5 08m® Pd® 02 86.44 (17)
C505 C52 H52A  [109.5 033 PdD 02 89.46 (18)
C505 C52 H52B  [109.5 C925 Pd® Pd1 105.57 (16)
H52A3 C52 H52B |109.5 08 Pd® Pd1l 93.73 (12)
C505 C52 H52C  [109.5 033 PdD Pd1 85.18 (13)
H52A3 C52 H52C |109.5 025 PdD Pd1 76.33 (12)
H52B5 C528 H52C |109.5
023 C13 C106 F13 |-148.0 (9) C863 C815 C8%  |-0.5 (11)
cs3
013 C15 C106 F13 |[31.9(12) C805 C815 C8% 176.9 (7)
c83
023 C15 C106 F11 |[-23.0 (12) C815 C82 C83  |0.5(12)
cs4
013 C15 C106 F11 |156.9 (9) C82 C83 C845  [0.0(12)
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C85

023 C15 C106 F12 |93.0(10) C83 C845 C85%  |-0.6 (12)
C86

015 C13 C1056 F12 |-87.1(10) C843 C853 C863  [0.7 (12)
cs1

053 C25 C205 F23 |-26.4 (19) C82 C815 C865  |-0.1 (10)
c85

033 C25 C205 F23 |[153.3 (14) C805 C815 C863  |-177.7 (6)
c85

053 C25 C205 F21 |-164.5 (13) C963 C915 C9% 1.7 (8)
c93

033 C25 C2056 F21 |15.2 (18) N803 C915 CO%  |-177.8 (5)
c93

053 C25 C208 F22 |81.8 (13) C965 C915 C925  |-178.1 (4)
Pd2

033 C25 C205 F22 |-98.5 (12) N803 C915 CO2B  |2.4(7)
Pd2

030 C300 C315  |-30.5 (8) C915 C92B C9B  [-1.7 (9)

C36 co4

N303 C305 C315  |148.9 (6) Pd® C92 CI% 178.0 (5)

C36 c94

030 C308 C318  |150.5 (6) C925 C93 C94  |-0.3 (10)

C32 C95

N303 C305 C315  |-30.1(9) C93 CO45 C955  [2.4 (10)

C32 C96

C363 C315 C3»  |-0.5(12) C943 C955 C965  |-2.5 (10)

C33 co1

C305 C315 C3% 178.6 (8) C925 C915 C965  |0.4 (9)

C33 C95

C315 C32 C3%  |-1.0 (15) N803 C915 C965  |179.9 (6)

C34 C95

C325 C33 C38 1.2 (16) 0305 C305 N308  [-7.4 (9)

C35 cal

C33 C345 C35  [0.0 (14) C315 C303 N303  |173.2 (5)

C36 ca1

C325 C315 C363 1.7 (10) C463 C415 N303  |-162.2 (6)

C35 C30

C305 C315 C363  |-177.4 (6) C425 C415 N303  [17.6 (9)

C35 C30

C345 C355 C368  |-1.5 (11) 080 C805 N80  [-5.9 (9)

c31 co1

C463 C415 C4»  [2.2(8) C815 C805 N803  |175.6 (5)

C43 co1

N303 C415 C428  |-177.6 (5) C925 C915 N803  [19.9 (9)

C43 C80

C463 C415 Ca»  |-178.2 (5) C963 C915 N803  [-159.6 (6)

Pd1 C80

N303 C415 C428 2.0 (7) 025 C13 013 Pdl |[3.3 (10)
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Pd1

C415 C4 C43B -1.9 (9) C105 C18 018 Pd1l |[-176.5 (5)
Ca4

Pd1d C425 C43 178.5 (5) 013 C13 025 Pd2 |12.9 (10)
Ca4

C42 C43 C44 0.3 (10) C10d C13 025 Pd2 |-167.2 (5)
C45

C43 C44d C4% 1.0 (10) 053 C23 035 Pd2 |9.2 (11)
C46

C425 C415 C465 -0.9 (9) C20 C23 035 Pd2 |-170.4 (8)
C45

N303 C415 C46) 178.9 (6) 033 C23 055 Pd1 |5.6 (12)
c45

C443 C4% C465 -0.7 (10) C205 C25 058 Pd1 |[-174.8 (8)
cal

08 C8(® C815 -13.0 (8) N305 C305 O30 -20.6 (8)
C86 Pd1

N803 C8( C815 165.5 (6) C315 C30 03 158.8 (4)
C86 Pd1

080 C8M €815 169.6 (6) N80d C805 0803 -27.9(7)
C82 Pd2

N803 C80 C815 -11.9 (9) C813 C80® 08M 150.6 (4)
C82 Pd2
Hydrogehbond geomet8Pd (i, U) for (

DS HLA L D3 H HLA L DL AL DS HLA L
C52 0.96 2.55 3.433(13) 153
H52BL L L'F 2 1

N30d H3 0 L L |0.86 (2) 2.22 (4) 2.980 (7) 149 (6)
N803 H8 O L L |0.85(2) 2.21 (4) 2.997 (7) 153 (6)

Symmetry code: (i, -y+3/2,z+1/2.
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Crystal data

CaaH26FsN20gP b F(000) = 3632

M, = 917.37 Dy = 1.672 Mg n?

Monoclinic, C2/c Mo Karadiation]= 0. 71073

a= 32.598 (4) i Cell parameters from 108 reflections

b= 12.5843 (11) q=3417. 9A

c= 22.685 (3) j m= 1.07 mmt

b= 128.447 (3)A T=295K

V= 7288.%2 (13) i Plate, orange

Z=8 0.34 1T 0.16 I 0.06 m

Data collection

Bruker D8 VENTURE
diffractometer

6671 independent reflections

Radiation source: microfocus sealed tube,
INCOATEC ImS 3.0

4487 reflections with > 25(1)

Multilayer mirror INCOATEC monochromatol Ri,: = 0.077

Detector resolution: 7.3910 pixels mm Omax= 2 50mnEA 2. 5 A
w andp scan h=-39 31

Absorption correction: mukscan k=-15 15

SADABS201R - Bruker AXS area detector

scaling and absorption correction

Tmin = 0.85,Tmax= 0.94 | =-27- 27

40549 measured reflections

Refinement

Refinement orf?

Secondary atom site location: difference Fou
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map

Leastsquares matrix: full Hydrogen site location: inferred from

neighbouring sites

R[F? > 25(F%)] = 0.068 H-atom parameters constrained

WR(F?) = 0.224 w= 1/[E(F?) + (0.112P)2 + 63.54]
whereP = (F¢? + 2F2)/3
S=1.05 (D/S)max= 0.001

6671 reflections Dimx= 1. 59 e |
Dimn=-0. 99% e j

Extinction correctionSHELXL20183
(Sheldrick 2018)

Primary atom site location: structuirgvariant |Extinction coefficient: 0.00120 (15)
direct methods

472 parameters

0 restraints

Special details

Geometry All esds (except the esd in the dihedral angle between twadres) are estimated
using the full covariance matrix. The cell esds are taken into account individually in the
estimation of esds in distances, angles and torsion angles; correlations between esds in c¢
parameters are only used when they are defigamtystal symmetry. An approximate (isotropi
treatment of cell esds is used for estimating esds involving |.s. planes.

Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters

( 3 for (44)

X y z Uiso*/ Ueq
C10 0.2841 (4) 0.2099 (7) 0.2827 (5) 0.062 (2)
H10A 0.248055 0.196321 0.25983 0.093*
H10B 0.306191 0.168218 0.32765 0.093*
H10C 0.290607 0.191197 0.248108 0.093*
c11 0.3502 (3) 0.3529 (7) 0.3574 (5) 0.052 (2)
C12 0.3857 (4) 0.2907 (8) 0.3577 (6) 0.069 (3)
H12 0.37371 0.238116 0.321506 0.083*
c13 0.4387 (4) 0.3075 (9) 0.4119 (6) 0.070 (3)
Cl14 0.4569 (4) 0.3842 (9) 0.4646 (6) 0.076 (3)
H14 0.492741 0.394493 0.501479 0.091*
c15 0.4214 (4) 0.4466 (8) 0.4624 (5) 0.067 (3)
H15 0.433839 0.500205 0.498079 0.081*
C16 0.3669 (3) 0.4325 (7) 0.4083 (5) 0.052 (2)
c17 0.4728 (11) 0.231 (3) 0.3618 (17) 0.28 (2)
H17A 0.445376 0.259113 0.315444 0.336*
H17B 0.498187 0.189315 0.365864 0.336*
C20 0.2574 (3) 0.3955 (7) 0.2711 (5) 0.052 (2)
c21 0.2036 (4) 0.3704 (7) 0.2064 (5) 0.057 (2)




c22 0.1637 (4) 0.4058 (10) 0.2075 (6) 0.083 (3)
H22 0.172273 0.442406 0.249482 0.1*

c23 0.1110 (5) 0.3881 (14) 0.1472 (9) 0.118 (5)
H23 0.084447 0.412826 0.148001 0.141*
C24 0.0998 (5) 0.3320 (13) 0.0862 (9) 0.114 (5)
H24 0.06501 0.317297 0.046191 0.137*
c25 0.1377 (5) 0.2975 (10) 0.0823 (7) 0.091 (4)
H25 0.128861 0.261584 0.040041 0.11*
C26 0.1908 (4) 0.3177 (8) 0.1442 (5) 0.068 (3)
H26 0.217166 0.29491 0.142435 0.081*
C40 0.3704 (4) 0.5397 (7) 0.5665 (5) 0.055 (2)
cal 0.4144 (5) 0.5817 (10) 0.6448 (7) 0.082 (3)
C60 0.2398 (5) 0.0233 (8) 0.3946 (7) 0.086 (3)
H60A 0.202336 0.01678 0.359452 0.129*
H60B 0.252445 -0.009065 0.441507 0.129*
H60C 0.255043 -0.011691 0.374799 0.129*
Cc61 0.3074 (4) 0.1659 (8) 0.4593 (6) 0.069 (3)
C62 0.3431 (5) 0.0842 (11) 0.4742 (9) 0.100 (4)
H62 0.330187 0.017806 0.452104 0.12*
C63 0.3954 (5) 0.1015 (11) 0.5200 (9) 0.113 (5)
C64 0.4152 (5) 0.1932 (10) 0.5535 (8) 0.098 (4)
H64 0.451225 0.204382 0.584967 0.117*
C65 0.3811 (5) 0.2742 (10) 0.5411 (7) 0.090 (4)
H65 0.396134 0.338845 0.565029 0.108*
C66 0.3260 (4) 0.2667 (8) 0.4957 (6) 0.071 (3)
C67 0.4785 (7) 0.039 (2) 0.559 (2) 0.29 (2)
H67A 0.489681 0.109742 0.567374 0.344*
H67B 0.501149 -0.014851 0.567706 0.344*
C70 0.2158 (4) 0.2096 (7) 0.3703 (5) 0.057 (2)
c71 0.1603 (4) 0.1799 (8) 0.3066 (5) 0.067 (3)
C72 0.1214 (5) 0.2285 (12) 0.3036 (7) 0.092 (4)
H72 0.129899 0.277736 0.34029 0.111*
C73 0.0701 (6) 0.2046 (15) 0.2469 (10) 0.122 (5)
H73 0.044121 0.231711 0.248202 0.147*
C74 0.0566 (6) 0.1420 (14) 0.1888 (9) 0.108 (4)
H74 0.021392 0.130539 0.148986 0.13*
C75 0.0929 (6) 0.0968 (13) 0.1880 (8) 0.108 (5)
H75 0.083406 0.049947 0.149722 0.13*
C76 0.1458 (6) 0.1203 (11) 0.2455 (8) 0.098 (4)
H76 0.171238 0.0955 0.242344 0.117*




C90 0.2326 (4) 0.6044 (8) 0.4119 (5) 0.063 (2)
cal 0.1907 (6) 0.6868 (11) 0.3918 (8) 0.096 (4)
N1 0.2956 (3) 0.3242 (5) 0.3018 (4) 0.0500 (16)
N51 0.2548 (3) 0.1404 (6) 0.4074 (5) 0.0610 (19)
01 0.2655 (2) 0.4898 (4) 0.2961 (3) 0.0561 (15)
013 0.4756 (4) 0.2468 (10) 0.4162 (6) 0.123 (4)
041 0.3715 (3) 0.5711 (6) 0.5161 (4) 0.0683 (17)
042 0.3412 (3) 0.4748 (6) 0.5647 (4) 0.0695 (18)
051 0.2227 (3) 0.3085 (6) 0.3835 (4) 0.083 (2)
063 0.4273 (4) 0.0150 (9) 0.5321 (10) 0.190 (8)
091 0.2602 (3) 0.6302 (5) 0.3944 (4) 0.0701 (18)
092 0.2304 (3) 0.5212 (5) 0.4396 (4) 0.0683 (17)
F41 0.4029 (4) 0.5821 (8) 0.6898 (4) 0.137 (3)
F42 0.4252 (3) 0.6811 (7) 0.6413 (5) 0.131(3)
F43 0.4551 (3) 0.5278 (10) 0.6728 (5) 0.175 (5)
Fo1 0.2023 (5) 0.7812 (8) 0.3848 (10) 0.214 (7)
F92 0.1816 (5) 0.6920 (11) 0.4380 (7) 0.195 (6)
Fo3 0.1476 (4) 0.6697 (10) 0.3275 (7) 0.188 (6)
Pd1 0.31746 (3) 0.52541 (5) 0.40513 (4) 0.0542 (3)
Pd2 0.28169 (3) 0.38788 (6) 0.47067 (4) 0.0610 (3)

At omic displaceé)foe@d parameters (j

Ull U22 U33 U12 U13 U23

c10 0.068 (6) [0.042(5) [0.061(6) |-0.002 (4) |0.033(5) |-0.002 (4)
Ccl1 0.043(5) [0.059(5) [0.041(4) |0.000(4) |0.020(4) |-0.005 (4)
C12 0.065(6) [0.076(6) |0.059 (6) |0.010(5) |0.034(5) |-0.005 (5)
C13 0.049 (6) [0.087 (7) |0.065(6) |0.011(5) |0.031(5) |0.000 (5)
Cl4 0.043(5) [0.100(8) [0.070(7) |-0.005(5) |0.027 (5) |-0.006 (6)
C15 0.064 (6) [0.070(6) [0.054 (5) |-0.021(5) |0.030(5) |-0.016 (5)
C16 0.049 (5) [0.056(5) [0.051(5) |-0.008 (4) |0.032(4) |-0.003 (4)
Cc17 0.26 (3) 0.44 (5) 0.23 (3) 0.24 (3) 0.19 (3) 0.14 (3)
C20 0.056 (5) [0.059 (5) |0.045(5) |0.004(4) |0.034(4) |0.008 (4)
c21 0.049 (5) [0.059 (5) |0.050(5) |-0.003 (4) |0.024 (4) |0.009 (4)
Cc22 0.066 (7) |0.114 (10) |0.061(6) |0.007 (6) |0.034 (6) |0.002 (6)
C23 0.058 (8) [0.174 (16) [0.103 (11) |0.008 (9) |0.041(8) |0.008 (11)
C24 0.057 (8) [0.118 (11) |0.098 (11) |-0.004 (8) |0.013(8) |0.007 (9)
C25 0.079(8) |0.083(8) [0.062(7) |-0.010(6) |0.019 (6) |-0.010 (6)
C26 0.064 (6) [0.059 (6) [0.056 (6) |0.000(5) |0.025(5) |-0.001 (4)
C40 0.051(5) [0.056(5) [0.049(5) |-0.001(4) |0.026 (4) |-0.010 (4)
cal 0.074 (8) |0.079(8) [0.064 (7) |-0.011(6) |0.029 (6) |-0.020 (6)
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C60 0.098 (9) |0.059 (6) |0.093(9) |0.002(6) [0.055(8) |-0.004 (6)
C61 0.076 (7) |0.062 (6) |0.084(7) |0.014(5) |0.057 (6) [0.021 (5)
C62 0.075(8) |0.079(8) |0.137 (12) |0.003 (6) [0.061(9) |-0.002 (8)
C63 0.072(9) |0.080(9) |0.123(12) |0.012(7) |0.029(8) |-0.009 (8)
C64 0.063(7) |0.078(8) |0.129 (11) |0.005(6) [0.048(8) |0.006 (8)
C65 0.084 (8) |0.072(7) |0.086(8) |0.006(6) [0.038(7) |[-0.005 (6)
C66 0.045(5) |0.069 (6) |0.057 (6) |-0.006 (4) [0.011(5) [0.016 (5)
C67 0.084 (14) |0.16(2) |0.48(6)  |-0.013(13) [0.10(2)  |-0.09 (3)
C70 0.065(6) |0.051(5) |0.059(5) |-0.013(4) [0.041(5) |[-0.001 (4)
C71 0.076 (7) |0.074 (6) |0.058(6) |-0.021(5) |0.045(5) |[-0.013 (5)
C72 0.063 (7) |0.140(12) |0.067 (7) |0.009 (7) [0.037 (6) |0.003 (7)
C73 0.075 (10) |0.166 (16) |0.111(12) |0.025(10) [0.051(9) [0.025 (12)
C74 0.077(9) |0.132(12) |0.100 (11) |-0.009 (9) [0.047 (9) |-0.007 (9)
C75 0.078(9) |0.133(12) |0.089 (10) |-0.016 (8) [0.040(8) |-0.028 (8)
C76 0.101 (10) |0.106 (10) |0.095(9) |0.009 (8) [0.065(9) |-0.004 (7)
C90 0.061(6) |0.056 (6) |0.051(5) |0.005(5) [0.024(5) |[-0.007 (4)
co1 0.097 (10) |0.088(9) |0.081(8) |0.033(7) [0.045(8) [0.002 (7)
N1 0.049 (4) |0.042(4) |0.049 (4) |-0.001(3) [0.026(3) |[-0.001 (3)
N51 0.076 (6) |0.053 (4) |0.065(5) |0.000(4) [0.049(5) |[-0.001 (4)
o1 0.060 (4) |0.046 (3) |0.051(3) |0.009(3) [0.029(3) [0.000 (3)
013 0.081(6) |0.180(10) |0.098 (7) |0.051(6) |0.050 (6) |-0.004 (7)
041 0.071(4) |0.072(4) |0.055(4) |-0.011(3) [0.036(4) |[-0.016 (3)
042 0.065(4) |0.080(5) |0.048(4) |-0.007(4) [0.028(3) [-0.009 (3)
051 0.059 (4) |0.066 (4) |0.069 (4) |0.001(3) [0.014(4) [0.006 (3)
063 0.087(7) |0.117(8) |0.31(2) |0.007 (6) [0.099 (11) |-0.060 (10)
091 0.088(5) |0.056 (4) |0.083(5) |0.009(3) [0.061(5) [0.007 (3)
092 0.066 (4) |0.063 (4) |0.078(5) |0.002(3) |0.046 (4) [0.003 (3)
F41 0.155(8) |0.176(9) |0.073(5) |-0.030(7) |0.068(6) |-0.042 (5)
F42 0.119(6) [0.124(7) |0.097 (6) |-0.054 (5) |0.042 (5) |-0.047 (5)
F43 0.078 (5) |0.206 (11) |0.108 (7) |0.045(6) |-0.008 (5) |[-0.053 (7)
Fo1 0.184 (11) [0.079(6) |0.40(2) |0.061(7) |0.192 (14) |0.041 (9)
F92 0.224 (12) [0.239 (14) |0.184 (11) |0.145 (11) |0.157 (10) |0.055 (9)
Fo3 0.101(7) |0.192(11) |0.144(9) |0.067 (7) |0.014(7) |[-0.025 (8)
Pd1 0.0627 (5) |0.0494 (4) |0.0518 (4) |-0.0030 (3) [0.0363 (4) |-0.0046 (3)
Pd2 0.0648 (5) |0.0569 (5) |0.0486 (4) |-0.0086 (3) [0.0289 (4) [0.0016 (3)
Geometric paradheters (j, U) for (
C105 N1 1.482 (10) C615 N51 1.385 (13)
C105 H10A 0.96 C615 C66 1.426 (15)
C105 H10B 0.96 C615 C62 1.427 (15)
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C108 H10C 0.96 C62 C63 1.353 (18)
C115 C16 1.360 (12) C625 H62 0.93
C115 C12 1.394 (13) C63 C64 1.310 (17)
C115 N1 1.446 (11) C63 063 1.409 (16)
C125 C13 1.378 (14) C643 C65 1.402 (16)
C12 H12 0.93 C645 H64 0.93
C13 Cl4 1.353 (15) C653 C66 1.414 (15)
C13 013 1.377 (13) C653 H65 0.93
C145 C15 1.374 (15) C663 Pd2 1.927 (11)
C145 H14 0.93 C67 063 1.41 (2)
C153 C16 1.408 (13) C67 HE7A 0.93
C153 H15 0.93 C67 H67B 0.93
C163 Pd1 1.957 (9) C705 051 1.267 (11)
C17 013 1.20 (3) C705 N51 1.325 (12)
C178 H17A 0.93 C708 C71 1.500 (14)
C178 H17B 0.93 C715 C72 1.372 (15)
C205 O1 1.270 (10) C715 C76 1.374 (16)
C205 N1 1.328 (11) C72 C73 1.366 (19)
C205 C21 1.459 (12) C725 H72 0.93
C215 C26 1.370 (14) C73 C74 1.35 (2)
C215 C22 1.390 (15) C73 H73 0.93
C225 C23 1.396 (18) C745 C75 1.32(2)
C225 H22 0.93 C745 H74 0.93
C23 C24 1.39 (2) C755 C76 1.402 (19)
C23 H23 0.93 C753 H75 0.93
C245 C25 1.36 (2) C763 H76 0.93
C245 H24 0.93 C905 091 1.231 (12)
C253 C26 1.418 (15) C905 092 1.246 (12)
C253 H25 0.93 C90 C91 1.541 (15)
C263 H26 0.93 C915 F92 1.254 (16)
C405 041 1.230 (11) C915 F93 1.265 (16)
C405 042 1.236 (11) C915 Fo1 1.287 (18)
C405 C41 1.524 (14) 013 Pd1 1.994 (6)
C415 F43 1.255 (14) 0415 Pd1 2.062 (6)
C415 F41 1.288 (15) 042 Pd2 2.089 (7)
C415 F42 1.315 (14) 0513 Pd2 1.969 (7)
C605 N51 1.523 (13) 0915 Pd1 2.173 (7)
C605 HE0A 0.96 092 Pd2 2.155 (7)
C605 H60B 0.96 Pd15 Pd2 2.9533 (10)
C605 H60C 0.96
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N18 C105 H10A 109.5 C655 C645 H64 120.6
N15 C105 H10B 109.5 C645 C655 C66 126.0 (11)
H10A5 C105 H10B |109.5 C645 C653 H65 117.0
N18 C108 H10C 109.5 C665 C655 H65 117.0
H10A3 C106 H10C |109.5 C653 C663 C61 111.8 (10)
H10B3 C105 H10C [109.5 C653 C663 Pd2 122.8 (8)
C165 C115 C12 121.0 (8) C615 C663 Pd2 124.2 (7)
C163 C115 N1 123.4 (8) 063 C670 H67A  [120.0
C12 C118 N1 115.6 (8) 063 C675 H67B  |120.0
C13 C12 Cl1 119.6 (9) H67A8 C673 H67B |120.0
C13 C125 H12 120.2 0513 C705 N51 122.4 (9)
C115 C125 H12 120.2 0513 C705 C71 113.8 (9)
Cl145 C13 013 116.6 (10) N513 C705 C71 123.7 (8)
C1456 C13 C12 121.2 (10) C72 C715 C76 117.8 (11)
013 C13 C12 122.2 (10) C72 C715 C70 117.4 (9)
C13 C143 C15 118.6 (9) C763 C715 C70 124.0 (11)
C13 C143 H14 120.7 C73 C72 C71 120.0 (14)
C155 C143 H14 120.7 C73 C72 H72 120.0
C146 C153 C16 122.4 (9) C715 C72 H72 120.0
C146 C153 H15 118.8 C745 C73 C72 120.8 (15)
C163 C155 H15 118.8 C743 C73 H73 119.6
C115 C165 C15 117.2 (9) C72 C73 H73 119.6
C115 C165 Pd1 121.5 (7) C75 C745 C73 120.8 (14)
C15 C163 Pdl 121.3 (7) C755 C743 H74 119.6
013 C17 H17A  |120.0 C73 C74 H74 119.6
013 C17 H17B  |120.0 C745 C753 C76 119.3 (14)
H17A5 C173 H17B |120.0 C745 C753 H75 120.3
013 C205 N1 122.0 (8) C763 C753 H75 120.3
015 C20 C21 116.0 (8) C715 C763 C75 120.4 (13)
N18 C205 C21 122.0 (8) C715 C763 H76 119.8
C263 C215 C22 119.0 (9) C75 C763 H76 119.8
C265 C215 C20 123.1 (9) 0913 C905 092 131.9 (9)
C22 C215 C20 117.8 (9) 0913 C905 C91 114.7 (10)
C215 C225 C23 121.7 (12) 0925 C905 C91 113.3 (11)
C215 C225 H22 119.1 F925 C915 F93 107.7 (15)
C23 C225 H22 119.1 F925 C915 F91 107.2 (14)
C245 C23 C22 117.3 (14) F93 C915 FI1 102.4 (14)
C246 C23 H23 121.3 F926 C915 C90 114.5 (12)
C22 C23 H23 121.3 F93 C915 C90 111.7 (11)
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C253 C245 C23 122.8 (12) F915 C915 C90 112.5 (13)
C253 C245 H24 118.6 C205 N13 C11 122.2 (7)
C23 C245 H24 118.6 C205 N13 C10 121.2 (7)
C245 C255 C26 118.5 (12) C115 N13 C10 116.6 (7)
C245 C255 H25 120.7 C705 N513 C61 125.4 (8)
C263 C255 H25 120.7 C705 N515 C60 116.5 (9)
C215 C265 C25 120.5 (11) C615 N515 C60 117.9 (9)
C215 C265 H26 119.7 C205 015 Pd1 123.0 (5)
C253 C265 H26 119.7 C175 013 C13 121.4 (15)
0415 C400 042 130.3 (9) C405 0415 Pd1 123.3 (6)
0415 C405 C41 115.0 (9) C405 0425 Pd2 126.0 (6)
0425 C405 C41 114.5 (9) C705 0515 Pd2 130.9 (6)
F43 C415 F41 109.7 (13) C63 063 C67 116.6 (15)
FA3 CA15 F42 107.9 (12) C905 0915 Pd1 123.6 (6)
F415 CA415 F42 105.3 (11) C905 092 Pd2 122.8 (7)
F435 C415 C40 109.6 (10) C163 Pd15 O1 87.5 (3)
F415 C413 C40 113.5 (11) C163 Pd15 041 93.6 (3)
F425 C415 C40 110.7 (10) 013 Pd1B 041 176.6 (3)
N513 C605 HG0A  |109.5 C163 Pd15 091 176.5 (3)
N513 C605 H60B  |109.5 013 Pd1 091 89.4 (3)
H60A3 C605 H60B |109.5 0415 PdB 091 89.4 (3)
N513 C605 H60C  |109.5 C163 Pd15 Pd2 101.9 (2)
H60A3 C605 H60C |109.5 015 Pd1 Pd2 101.31 (18)
H60Bd C608 H60C |109.5 0415 Pd1® Pd2 81.6 (2)
N513 C615 C66 123.7 (9) 0915 Pd1 Pd2 80.28 (19)
N513 C615 C62 115.5 (10) C663 Pd®D 051 88.8 (4)
C663 C615 C62 120.9 (11) C663 PdD 042 93.7 (3)
C63 C625 C61 121.2 (13) 0515 Pd® 042 176.5 (3)
C63 C625 H62 119.4 C663 Pd® 092 178.3 (4)
C615 C625 H62 119.4 0515 Pd® 092 89.5 (3)
C645 C63 C62 121.3 (13) 042 Pd® 092 88.0 (3)
C645 C63 063 122.0 (13) C663 Pd®D Pd1 98.8 (3)
C625 C63 063 116.7 (12) 0515 Pd® Pd1 103.7 (2)
C63 C645 C65 118.7 (12) 042 Pd® Pd1 78.5 (2)
C63 C645 H64 120.6 092 Pd® Pd1 81.29 (19)
C163 C115 C1%  [2.2 (15) N513 C705 C715  |-50.7 (15)
C13 C76
N18 C115 C125 C13|-175.6 (9) C763 C715 C72  [9.6 (19)
C73
C115 C12 C1»  |-0.7 (17) C706 C715 C72  |-180.0 (12)
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Cl4 C73
C115 C12 C1% 178.3 (11) C718C7TB C73®  |-7(2)
013 C74
013 C13 C145  |-180.0 (11) C728 C7® C74 |4 (3)
C15 C75
Cl2 C13 C14  |-0.9 (18) C73 C78 C75%  |-5(3)
c15 C76
C13 C143 C15 1.0 (17) C72 C715 C765  |-9.8 (19)
C16 C75
Cl2 C118 C165  |-2.1 (14) C706 C718 C765  |-179.5 (12)
c15 C75
N18 C115 C165 C15 |175.6 (8) C743 C755 C768 |7 (2)
c71
C125 C115 C163 176.6 (7) 0915 C90d C918  |-145.4 (14)
Pd1 F92
N18 C115 C163 Pd1 |-5.7 (12) 0925 C905 C915  |38.0 (17)
F92
Cl146 C155 C165  |0.4 (15) 0915 C905 C915  |91.8 (16)
ci1 F93
C1456 C155 C165  |-178.3(8) 0925 C905 C915  |-84.8 (16)
Pd1 F93
013 C205 C215 C26 |133.6 (9) 0915 C90d C918  |[-22.7 (17)
Fo1
N18 C205 C215 C26 |-46.3 (13) 0925 C905 C918  |160.7 (13)
Fo1
015 C208 C215 C22 |-43.7 (12) 013 C205 N1& C11 |-10.4 (13)
N18 C205 C215 C22|136.5 (10) C215 C205 N13 C11 |169.5 (8)
C265 C215 C22  |0.8 (18) 013 C205 N1& C10 |167.3 (8)
c23
C205 C215 C2% 178.2 (12) C215 C205 N18 C10 [-12.9 (12)
C23
C215 C22 C23 1(2) C163 C115 N18 C20 |32.7 (13)
C24
C22 C23 C286 |2 (2) C125 C115 N13 C20 |-149.5 (9)
c25
C23 C243 C25 |2 (2) C165 C113 N13 C10 |-145.0 (9)
C26
C225 C215 C265  |-1.3 (15) C125 C115 N13 C10 |32.8 (11)
C25
C205 C215 C265  |-178.6 (9) 0515 C705 N515  |-5.9 (15)
C25 ce1l
C245 C255 C265  |0.2 (18) C715 C705 N513  |170.7 (9)
c21 c61
0415 CA405 C415  |-81.4 (14) 0513 C706 N515  |170.5 (9)
F43 C60
0425 CA0B C415  |94.7 (14) C715 C705 N513  |-12.9 (13)
F43 C60
0415 C406 C418  |155.6 (11) C663 C615 N513  |18.4 (15)
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Fa1 C70

0420 CAM5 C415  |-28.3 (14) C625 C615 N513  |-160.8 (10)
F41 C70

0415 C405 C415  |37.5(14) C665 C615 N513  |-157.9 (10)
F42 ce60

0425 C405 C418  |-146.5 (10) C620 C615 N515  [22.9 (14)
F42 C60

N518 C615 C625  |175.5 (14) N18 C205 015 Pdl |-34.9 (11)
C63

C663 C615 C628  |-4 (2) C215 C205 013 Pd1 |145.3 (6)
C63

C615 C620 C638 |2 (3) C145 C13 013 |-132 (3)
C64 C17

C615 C625 C635  |178.8 (15) C125 C13 013 |49 (3)
063 C17

C625 C635 C645 [0 (3) 0425 C405 0415  [3.8 (15)
C65 Pd1

0633 C630 C645  |-177.3 (17) C415 C400 0415  |179.1(7)
C65 Pd1

C635 C643 C655 |1 (2) 0415 C405 0425  |2.2 (15)
C66 Pd2

C645 C653 C663  |-2.8 (19) C415 C405 040  [-173.2(7)
cé1 Pd2

C643 C653 C665  |-171.0 (11) N515 C705 0515  |-17.5 (15)
Pd2 Pd2

N518 C618 C665  |-175.2 (10) C715 C705 0515  |165.5 (7)
C65 Pd2

C620 C615 C660  |4.0 (16) C645 C630 063  |-22 (3)
C65 C67

N518 C615 C663  |-7.2 (15) C620 C635 063 (160 (2)
Pd2 ce7

C625 C615 C665  |172.0 (10) 0925 C905 0915  |2.0 (15)
Pd2 Pd1

0515 C705 C718  |-43.5 (13) C915 C95 0915  [-173.8 (7)
c72 Pd1

N518 C705 C718  |139.5 (11) 0915 C905 0928  |2.2 (15)
C72 Pd2

0515 C705 C718  |126.2 (12) C915 C9M5 0925  [178.0 (7)

C76

Pd2
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(49)

Crystal data

Ci7H14FsNO4Pd F(000) = 1824

M; = 459.69 Dy = 1.760 Mg n?

Monoclinic, C2/c Mo Karadiation]= 0. 71073

a= 20.9754 (8) j Cell parameters from 154 reflections

b= 13.1973 (6) i q=5125. 4 A

c= 15.3039 (11) m=1.12 mmt

b= 125.008 (1)A T=295K

V= 346939 (3) i Rod, yellow

z=8 0.46 T 0.14 1T 0.06 m

Data collection

Bruker D8 VENTURE
diffractometer

3279 independent reflections

Radiation source: microfocus sealed tube,
INCOATEC ImS 3.0

2460 reflections with > 25(1)

Multilayer mirror INCOATEC monochromatof Ry = 0.124

Detector resolution: 7.3910 pixels mm Omax= 2 50mnEA 2. 7 A
w andp scan h=-25 25

Absorption correction: mukscan k=-16- 16

SADABS201R - Bruker AXS arealetector

scaling and absorption correction

Tmin = 0526,Tmax: 0745 I = -18— 18

48632 measured reflections

Refinement

Refinement orf?

Secondary atom site location: difference Fou
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map

Leastsquares matrix: full Hydrogen sitdocation: inferred from
neighbouring sites

R[F? > 25(F?)] = 0.050 H-atom parameters constrained

wR(F?) = 0.095 w = 1/[$(Fo?) + (0.047%)? + 3.388%)
whereP = (F¢? + 2F2)/3

S=1.04 (D/S)max= 0.001

3279 reflections Dimx= 0. 74 e |

238parameters Dimn=-0. 49% e |

0 restraints Extinction correctionSHELXL20183
(Sheldrick 2018)

Primary atom site location: structuirgvariant |Extinction coefficient: 0.00060 (16)

direct methods

Special details

Geometry All esds (except the esd the dihedral angle between two |.s. planes) are estimat
using the full covariance matrix. The cell esds are taken into account individually in the
estimation of esds in distances, angles and torsion angles; correlations between esds in c¢
parametes are only used when they are defined by crystal symmetry. An approximate (iso
treatment of cell esds is used for estimating esds involving |.s. planes.

Fractional atomic coordinates and isotropic or equivalent isotropic displacepaatmeters

( ) for 45

X y z Uiso*/ Ueq
C10 0.6987 (2) 0.4153 (4) 0.5549 (4) 0.0934 (17)
H10A 0.730892 0.364076 0.606277 0.14*
H10B 0.702896 0.476841 0.591279 0.14*
H10C 0.715461 0.42726 0.509148 0.14*
ci1 0.47658 (18)  |0.4304 (3) 0.3708 (3) 0.0438 (8)
C12 0.4382 (2) 0.3401 (3) 0.3613 (3) 0.0486 (9)
H12 0.466518 0.283651 0.401175 0.058*
c13 0.3582 (2) 0.3349 (3) 0.2926 (3) 0.0523 (9)
Cl14 0.3163 (2) 0.4190 (3) 0.2332 (3) 0.0669 (12)
H14 0.262489 0.414662 0.185516 0.08*
c15 0.3532 (2) 0.5083 (3) 0.2439 (4) 0.0666 (12)
H15 0.324083 0.564543 0.204329 0.08*
C16 0.43362 (19)  |0.5159 (3) 0.3132 (3) 0.0488 (9)
c17 0.3546 (3) 0.1669 (4) 0.3467 (4) 0.0790 (14)
H17A 0.317563 0.114973 0.331821 0.119*
H17B 0.380397 0.18899 0.419221 0.119*
H17C 0.392317 0.14037 0.336094 0.119*
C20 0.56112 (19)  |0.4498 (3) 0.4368 (3) 0.0488 (9)
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c21 0.60475 (19) 0.2734 (3) 0.4813 (3) 0.0516 (9)

Cc22 0.6063 (2) 0.2213 (4) 0.5603 (3) 0.0632 (11)

H22 0.616635 0.254944 0.620539 0.076*

c23 0.5925 (3) 0.1188 (4) 0.5489 (5) 0.0808 (15)

H23 0.592016 0.083192 0.600963 0.097*

C24 0.5796 (3) 0.0692 (4) 0.4628 (5) 0.0894 (16)

H24 0.5695 1.2e05 0.455336 0.107*

C25 0.5814 (3) 0.1207 (4) 0.3869 (5) 0.0919 (17)

H25 0.574383 0.085999 0.329025 0.11*

C26 0.5936 (3) 0.2238 (4) 0.3957 (4) 0.0717 (12)

H26 0.594292 0.259179 0.343642 0.086*

C40 0.3914 (2) 0.7720 (3) 0.1627 (3) 0.0510 (9)

cal 0.3256 (3) 0.8508 (3) 0.1162 (4) 0.0674 (12)

01 0.58231 (13) 0.54143 (19) 0.4432 (2) 0.0563 (7)

03 0.31554 (14) 0.2498 (2) 0.2772 (2) 0.0703 (8)

041 0.40201 (15) 0.7275 (2) 0.2413 (2) 0.0629 (7)

042 0.57543 (15) 0.7631 (2) 0.3822 (2) 0.0597 (7)

F41 0.3493 (2) 0.9293 (2) 0.1809 (3) 0.1132 (11)

F42 0.30512 (19) 0.8883 (2) 0.0250 (3) 0.1037 (10)

F43 0.26368(17) 0.8155 (3) 0.1053 (3) 0.1223 (13)

Pd1 0.49581 (2) 0.63621 (2) 0.34122 (2) 0.05007 (15)

N1 0.61716 (16) 0.3810 (2) 0.4905 (3) 0.0580 (9)

Atomic displaceé)foe@d parameters (j
Ull UZZ U33 UlZ UlS U23

c10 0.044 (2) |0.083(4) |0.102(4) [-0.002(2) |0.012(2) |0.017 (3)

Ccl1 0.0379 (16) [0.051 (2)  |0.0419 (19)|0.0021 (14)|0.0223 (15)|0.0032 (16)

C12 0.0480 (19) [0.049 (2) |0.048 (2) |0.0050 (15)|0.0272 (17)|0.0075 (17)

C13 0.0428 (18) [0.057 (2) |0.054 (2) |-0.0059 (16) 0.0265 (18)|-0.0001(19)

Cl4 0.0383 (18) [0.080 (3) |0.070(3) |0.0007 (19)|0.024 (2) |0.013 (2)

C15 0.046 (2) [0.064 (3) |0.081(3) |0.0119 (18)|0.031(2) |0.026 (2)

C16 0.0396 (17) [0.057 (2) |0.050 (2) |0.0007 (15)|0.0255 (17)|0.0055 (18)

Cc17 0.072(3) [0.067(3) |0.081(3) |-0.018(2) |0.034(3) |0.015 (3)

C20 0.0428 (17) [0.054 (2) |0.043 (2) |0.0016 (16)|0.0206 (17)|0.0066 (18)

c21 0.0386 (17) [0.052 (2) |0.054 (2) |0.0098 (15)|0.0210 (17)|0.010 (2)

Cc22 0.057 (2) [0.077(3) [0.053(3) |0.012(2) |0.030(2) |0.016 (2)

C23 0.072(3) |0.072(4) |0.092 (4) |0.015(2) |0.043(3) |0.038 (3)

C24 0.083(3) [0.054(3) [0.110(5) |0.011(2) |0.043(3) |0.007 (3)

C25 0.098 (4) |0.084 (4) |0.084(4) |0.020(3) |0.046(3) |-0.007 (3)

C26 0.076 (3) [0.077(3) |0.068(3) |0.011(2) |0.044(3) |0.010 (3)
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C40 0.054 (2) |0.036(2) |0.063(3) |0.0006 (16)|0.034 (2) [0.0044 (19)
c41 0.069 (3) |0.049(3) |0.084(3) [(0.012(2) [0.043(3) [0.013(2)
o1 0.0455 (13) |0.0485 (16) |0.0614 (17) |-0.0029 (11)/0.0228 (13) [0.0076 (13)
03 0.0503 (15) |0.0692 (19) |0.077 (2) |-0.0156 (13)0.0279 (15) [0.0032 (16)
041 0.0651 (16) |0.0585 (18)|0.077 (2) |0.0191 (13) |0.0476 (16) [0.0232 (16)
042 0.0682 (16) |0.0514 (16) |0.0660 (18) -0.0071 (13)/0.0424 (15) |-0.0062 (14)
Fa1 0.143(3) |0.064(2) |0.117(3) |0.0358 (18)|0.065(2) [0.0016 (18)
F42 0.112(2) [0.098 (2) |0.101(2) |0.0505 (18)|0.062 (2) |0.0479 (19)
F43 0.0812 (19) |0.106 (2) |0.197 (4) |0.0348 (17)[0.089 (2) |0.058 (2)
Pd1 0.05009 (19]0.0472 (2) |0.0562 (2) |0.00347 (12]0.03244 (16]0.00813 (14
N1 0.0382 (15) |0.054(2)  |0.061 (2) |0.0024 (13)|0.0162 (15) [0.0096 (16)
Geometric parad®eters (j, U) for (
C105 N1 1.472 (5) C215 C26 1.360 (6)

C105 H10A 0.96 C215 C22 1.374 (6)

C105 H10B 0.96 C213 N1 1.436 (5)

C108 H10C 0.96 C22 C23 1.373 (6)

C115 C16 1.397 (5) C225 H22 0.93

C115 C12 1.399 (5) C23 C24 1.353 (7)

C115 C20 1.475 (4) C23 H23 0.93

C12 C13 1.378 (5) C245 C25 1.365 (8)

C125 H12 0.93 C245 H24 0.93

C13 03 1.370 (4) C253 C26 1.377 (7)

C13 C14 1.383 (6) C253 H25 0.93

C145 C15 1.368 (6) C263 H26 0.93

C145 H14 0.93 C4® 042 1.234 (5)

C153 C16 1.389 (5) C405 041 1.238 (5)

C153 H15 0.93 C4m C41 1.538 (5)

C165 Pdl 1.940 (4) C415 F43 1.297 (5)

C175 O3 1.414 (5) C415 F42 1.300 (6)

C17 H17A 0.96 C415 F41 1.318 (5)

C17 H17B 0.96 015 Pdl 2.011 (2)

C17 H17C 0.96 0415 Pd1 2.051 (3)

C2m® 01 1.273 (4) 0425 Pd1 2.188 (3)

C20 N1 1.331 (4) Pd1 Pdl 2.8963 (6)

N18 C108 H10A 109.5 C245 C23 C22 120.7 (5)

N1& C106 H10B 109.5 C245 C23 H23 119.7

H10A3 C105 H10B |109.5 C225 C23 H23 119.7

N18 C106 H10C 109.5 C23 C245 C25 120.1 (5)
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H10A3 C106 H10C |109.5 C23 C245 H24 120.0
H10B5 C105 H10C |109.5 C253 C245 H24 120.0
C163 C115 C12 119.9 (3) C243 C253 C26 120.2 (5)
C163 C115 C20 112.3 (3) C243 C253 H25 119.9
C125 C115 C20 127.8 (3) C263 C253 H25 119.9
C13 C12 Cl1 119.9 (3) C215 C263 C25 119.3 (5)
C13 C12 H12 120.1 C213 C263 H26 120.4
C115 C125 H12 120.1 C253 C263 H26 120.4
033 C13 C12 124.1 (4) 0428 C405 041 130.6 (4)
033 C13 C14 116.0 (3) 0425 C40 C41 116.7 (4)
C125 C13 Cl4 119.9 (4) 0415 C405 C41 112.6 (4)
C153 C145 C13 120.7 (4) F43 CA415 F42 108.0 (4)
C153 C145 H14 119.6 F43 C415 F41 107.3 (4)
C13 C145 H14 119.6 F425 CA15 F41 104.9 (4)
C145 C155 C16 120.6 (4) F435 C415 C40 112.5 (3)
C145 C155 H15 119.7 F425 CA415 C40 114.2 (4)
C163 C155 H15 119.7 F415 C415 C40 109.4 (4)
C155 C165 C11 119.0 (3) C205 013 Pd1 114.3 (2)
C155 C165 Pd1 126.6 (3) C13 033 C17 117.8 (3)
C115 C165 Pd1 114.4 (2) C405 0415 Pd1 124.4 (2)
033 C17 H17A 109.5 C403 0425 Pd1 119.7 (2)
033 C17 H17B 109.5 C163 Pd15 O1 81.69 (12)
H17A3 C175 H17B |109.5 C163 Pd15 041 94.58 (13)
033 C17 H17C 109.5 013 Pd1 041 175.09 (10)
H17A3 C17 H17C |109.5 C163 Pd15 042 174.71 (13)
H17B5 C170 H17C |109.5 013 Pd1 042 93.05 (10)
013 C205 N1 117.1 (3) 0415 Pd1B 042 90.70 (11)
013 C205 C11 116.6 (3) C163 Pd15 Pdi 101.08 (11)
N18 C205 C11 126.4 (3) 013 Pd1 Pd1 102.78 (8)
C263 C215 C22 120.8 (4) 0415 Pd® Pd1 81.02 (8)
C263 C215 N1 119.4 (4) 0425 Pd15 Pd1 79.52 (7)
C225 C215 N1 119.8 (4) C205 N15 C21 124.6 (3)
C23 C22 C21 119.0 (5) C205 N13 C10 118.6 (3)
C23 C225 H22 120.5 C215 N13 C10 116.4 (3)
C215 C225 H22 120.5

C163 C115 C1%  [2.0(6) N18 C215 C265 C25 |-179.7 (4)
C13

C206 C115 C1%  |-177.9 (4) C245 C255 C265  |0.8(8)
C13 c21

C115 C125 C13 03 |179.4 (4) 0425 C405 C415  |133.3 (4)
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F43

C115 C125 C135 0.2 () 0415 C405 C415  |-46.8 (6)
Ci4 F43
033 C135 C143 C15|178.9 (4) 0425 C405 C415 9.7 (6)

F42

C125 C135 C14  |-1.8(7) 0418 C405 C415  [-170.4 (4)
C15 F42
C13 C145 C1% (1.2 (7) 0428 C405 C415  |-107.6 (5)
C16 F41
C145 C155 C165  [1.0(7) 0418 C405 C418  |72.3 (5)
C11 F41
C145 C155 C165  |-178.7 (3) N18 C208 018 Pd1 |170.3 (3)
Pd1
C125 C115 C165  |-2.6 (6) C115 C205 018 Pd1 |-10.0 (4)
C15
C205 C115 C168  |177.4 (4) C125 C133 033 C17 (9.4 (6)
C15
C125 C115 C168  |177.1(3) C145 C133 033 C17 |-171.4 (4)
Pd1
C205 C115 C165  |-2.9 (4) 0428 C4M5 0415  [11.2 (6)
Pd1 Pd1
C165 C115 C205 O1 |8.7 (5) C415 C405 0415  |-168.6 (3)

Pd1

C125 C115 C205 O1 |-171.4 (4) 018 C205 N18 C21 |-171.3 (4)
C165 C115 C205 N1 |-171.7 (4) C115 C205 N18 C21 (9.0 (6)
C125 C115 C205 N1 (8.3 (6) 018 C205 N18 C10 |1.5(6)
C263 C215 C228  |-3.3(6) C115 C205 N18 C10 [-178.2 (4)
C23
N18 C215 C225 C23|178.5 (3) C263 C213 N18 C20 |78.1 (5)
C215 C225 C235 1.8 (7) C225 C218 N18 C20 |-103.7 (5)
C24
C225 C233 C245  |1.0(8) C263 C218 N18 C10 |-94.8 (5)
C25
C233 C245 C258  |-2.3(8) C225 C215 N18 C10 [83.4 (5)
C26
C225 C215 C265  [2.1(6)

C25

Symmetry code: (ix+1,y, -z+1/2.

Hydrogehbond geometd)y (i, U) for (
DEHLA L  |D8H HEA L DL A L DS HLEA L
C108 0.96 2.63 3.572 (6) 167
H10AL L i O3
C228 0.93 2.37 3.212 (5) 150
H2 2L ik 04
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Symmetry codes: (iy+1/2,-y+1/2,z+1/2; (iii) -x+1,-y+1,-z+1.

(9-Pd)

Crystal data

CaoH24FeN20sP bl €HsO Dy = 1.627 Mg ¥

M;=917.41 Mo Karadiation,|]l= 0. 7107 3 j
Orthorhombic Fdd2 Cell parameters from 314 reflections

a= 37.712 (6) | q=21732. 4 A

b= 13.024 (2) j m=1.04 mmt

c= 15.254 (3) j T=298K

V= 7492 (2) i Needle, colourless

Z=8 0.30 T 0.09 I 0.03
F(000) = 3648

Data collection

Bruker D8 VENTURE
diffractometer

3350 independent reflections

Radiation source: microfocus sealed tube,
INCOATEC ImS 3.0

2121 reflections with > 25(1)

Multilayer mirror INCOATEC monochromatol Ri,; = 0.081

Detector resolution: 7.3910 pixels mm Omax= 2 50mnEA 2. 9 A
w andp scan h=-41- 45

Absorption correction: mukscan k=-15 14

SADABS201R - Bruker AXS area detector

scaling and absorpticzorrection

Tmin = 0.74,Tmax= 0.97 |=-18 18

16999 measured reflections
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Refinement

Refinement orF? Secondary atom site location: difference Fou

map

Leastsquares matrix: full
R[F? > 25(F?)] = 0.051

Hydrogen site location: mixed

H atoms treated by a mixture of independent
and constrained refinement

WR(F?) = 0.138 w = 1/[$%(Fo? + (0.062P)2 + 3.557%F)
whereP = (F¢? + 2FA)/3
S=1.10 (D/S)max = 0.001

3350 reflections Dimx= 0. &7 e |

Dimn=-0. 52% e j

Absolute structure: Flack x determined using
747 quotients [(I+X1-))/[(1+)+(1 -)] (Parsons,
Flack and Wagner, Acta Cryst. B69 (2013) 2
259).

Absolute structur@arameter: 0.00 (3)

241 parameters

4 restraints

Primary atom site location: structuirevariant
direct methods

Special details

Geometry All esds (except the esd in the dihedral angle between two I.s. planes) are estin
using the full covariance matrix. The cell esds are taken into account individually in the
estimation of esds idistances, angles and torsion angles; correlations between esds in cell
parameters are only used when they are defined by crystal symmetry. An approximate (is
treatment of cell esds is used for estimating esds involving |.s. planes.

Fractional @aomic coordinates and isotropic or equivalent isotropic displacement parameters
( % for (9-Pd)

X y z Uise*/ Ueq
c1 0.5415 (3) 0.4031 (10) 0.3332 (9) 0.059 (3)
ci1 0.4816 (3) 0.3256 (10) 0.3272 (11) 0.072 (4)
C12 0.4576 (4) 0.2803 (13) 0.3849 (13) 0.096 (5)
c13 0.4293 (5) 0.2263 (15) 0.3464 (17) 0.108 (6)
H13 0.412819 0.194824 0.382783 0.13*
Cl4 0.4252 (5) 0.2182 (17) 0.260 (2) 0.138 (8)
H14 0.405814 0.182654 0.237773 0.166*
c15 0.4494 (5) 0.2619 (14) 0.2023 (15) 0.112 (6)
H15 0.447145 0.252232 0.142117 0.134*
C16 0.4787 (3) 0.3238 (10) 0.2381 (10) 0.068 (4)
c17 0.4603 (5) 0.2876 (15) 0.4786 (13) 0.108 (6)
H17A 0.450211 0.227379 0.504894 0.163*
H17B 0.447807 0.347313 0.498555 0.163*
H17C 0.484856 0.292885 0.495028 0.163*
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c21 0.5710 (3) 0.4366 (10) 0.3886 (10) 0.066 (4)

Cc22 0.5745 (5) 0.4006 (14) 0.4746 (11) 0.104 (6)

H22 0.557775 0.355723 0.497599 0.124*

c23 0.6028 (7) 0.432 (2) 0.5249 (16) 0.147 (9)

H23 0.604956 0.407179 0.581996 0.176*

C24 0.6262 (7) 0.4932 (19) 0.4947 (16) 0.134 (8)

H24 0.645043 0.512045 0.530533 0.161*

C25 0.6244 (4) 0.5335 (13) 0.410 (2) 0.115 (6)

H25 0.641789 0.578158 0.389655 0.138*

C26 0.5958 (4) 0.5054 (14) 0.3555 (12) 0.092 (5)

H26 0.593577 0.532143 0.299241 0.11*

C40 0.4553 (4) 0.4514 (17) 0.0351 (10) 0.081 (4)

cal 0.4318 (6) 0.419 (2) -0.0449 (15) 0.124 (8)

C50 0.5 0.5 0.638 (2) 0.167 (17)

C51 0.5267 (12) 0.556 (3) 0.691 (2) 0.32 (3)

H51A 0.548223 0.516977 0.693379 0.475*

H51B 0.517753 0.566723 0.748907 0.475*

H51C 0.531461 0.621588 0.663941 0.475*

H1 0.511 (8) 0.37 (3) 0.421 (5) 0.475*

N1 0.5109 (3) 0.3771 (8) 0.3688 (8) 0.066 (3)

010 0.5471 (2) 0.3985 (7) 0.2521 (7) 0.067 (3)

041 0.4762 (3) 0.3835 (9) 0.0555 (7) 0.088 (3)

042 0.4517 (2) 0.5393 (10) 0.0667 (6) 0.084 (3)

050 0.5 0.5 0.5600 (16) 0.149 (7)

Fa1l 0.4473 (5) 0.375 (2) -0.1013 (13) 0.257 (13)

F42 0.4077 (4) 0.3521 (11) -0.0163 (12) 0.181 (6)

F43 0.4125 (4) 0.4941 (10) -0.0694 (11) 0.192 (8)

Pd1 0.51097 (3) 0.39084 (8) 0.15793 (9) 0.0717 (4)
Atomic displaceé&)dfe@Pd par ameters (|

Ull U22 U33 U12 U13 U23

C1l 0.054 (8) |0.057(8) |0.066 (9) [0.014(6) |[-0.004 (7) |0.005 (6)

Cl1 0.063(9) [0.053(8) [0.101(11) [0.004 (6) |0.001(8) |0.013(7)

C12 0.079 (10) [0.080 (11) [0.129(17) [-0.005 (8) |[-0.007 (11) [0.030 (10)

C13 0.076 (12) [0.099 (15) [0.151 (19) [-0.019 (10) [-0.011 (12) [0.016 (12)

Cl4 0.083 (13) [0.130(17) [0.20 (3) -0.056 (12) |-0.041 (16) |0.003 (18)

C15 0.080 (11) [0.124 (16) [0.132 (15) [-0.010 (11) [-0.042 (10) [-0.015 (12)

C16 0.056 (8) |0.064 (9) |0.085 (10) [-0.001 (6) [-0.017 (7) |0.005 (7)

Cc17 0.094 (12) [0.103 (14) [0.128 (16) [-0.010 (10) [0.002 (11) [0.049 (12)

c21 0.056 (7) |0.057 (8) |0.085(12) [0.005 (6) [-0.003 (8) |0.004 (7)
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c22 0.108 (13) |0.112 (14) [0.091(12) [-0.020 (11) |-0.042 (11) |0.019 (10)
c23 0.142 (19) [0.17(2)  |0.130 (19) |-0.045 (18) |-0.052 (16) |0.016 (16)
C24 0.136 (19) |0.15(2)  |0.121(17) |-0.024 (15) |-0.055 (14) |-0.006 (17)
C25 0.082 (10) |0.089 (12) |0.176 (19) [-0.021 (8) |0.008 (16) |-0.028(16)
C26 0.051(8) |0.113(15) |0.111 (12) [-0.010(9) |0.001(8) |-0.016 (9)
C40 0.063(9) [0.114 (14) |0.067 (10) [0.000(9) |-0.009 (8) |0.002 (10)
ca1 0.087 (14) [0.18(3)  |0.100 (15) |-0.009 (16) |-0.006 (12) |0.032 (16)
C50 0.27(6) |0.16(4) |0.07(3) |0.06(3) |0 0

C51 0.60 (10) [0.18(4) |0.17(4) [0.05(5) |-0.12(4) |-0.02(2)
N1 0.043(6) [0.073(8) [0.081(7) [-0.002 (5) |-0.003 (5) |0.001 (5)
010 0.043(5) |0.083(7) [0.074(6) [0.009 (4) [-0.011(4) |-0.007 (5)
041 0.082(7) |0.105(10) |0.078 (7) |0.014 (6) |-0.016 (6) |-0.022 (6)
042 0.067 (6) |0.111(10) |0.075(7) [0.020(6) |0.003 (5) |0.007 (6)
050 0.21(2) |0.110(16) |0.13(2)  |-0.004 (15) |0 0

F41 0.163 (14) |0.47 (4)  |0.133(12) |0.067 (18) |-0.050 (13) |-0.129 (19)
F42 0.147 (12) |0.162 (12) |0.233 (16) |-0.019 (9) |-0.090 (12) |0.026 (11)
F43 0.217 (13) |0.127 (11) [0.232(19) |-0.035 (10) |-0.144 (14) |0.070 (10)
Pd1 0.0643 (6) |0.0737 (6) |0.0772 (6) |0.0074 (6) |-0.0111 (5) |-0.0061 (6)
Geometric par @&BRdters (j, U) for (
C13 010 1.257 (16) C23 H23 0.93

C15 N1 1.321 (16) C245 C25 1.40 (3)

C18 C21 1.463 (18) C245 H24 0.93

C115 C16 1.36 (2) C255 C26 1.41 (2)

C115 C12 1.39 (2) C25 H25 0.93

C115 N1 1.438 (18) C263 H26 0.93

C125 C13 1.41 (3) C4m 041 1.22 (2)

C125 C17 1.44 (3) C40 042 1.25 (2)

C13 C14 1.33(3) C405 Cc41 1.57 (3)

C135 H13 0.93 C415 F41 1.19 3)

C143 C15 1.39 (3) C415 F43 1.28 (3)

C14 H14 0.93 C415 F42 1.33 (3)

C15 C16 1.47 (2) C508 050 1.19 (3)

C15 H15 0.93 C508 C51 1.48 (2)

C163 Pd1 1.933 (14) C508 C51 1.48 (2)

C173 H17A 0.96 C518 H51A 0.96

C173 H17B 0.96 C518 H51B 0.96

C173 H17C 0.96 C518 H51C 0.96

C215 C26 1.39 (2) N1& H1 0.80 (3)

C215 C22 1.40 (2) 0105 Pd1 1.981 (9)
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C22 C23 1.37 (3) 0415 Pd1 2.042 (11)
C22 H22 0.93 0425 Pdl 2.178 (11)
C23 C24 1.28 (3) Pd1® Pdi 2.961 (2)
0105 C18 N1 122.5 (12) C245 C25 H25 120.5
0105 C13 C21 117.1 (12) C263 C253 H25 120.5
N18 C18 C21 120.3 (12) C215 C263 C25 117.9 (18)
C163 C115 C12 124.8 (14) C215 C263 H26 121.0
C163 C115 N1 120.7 (12) C253 C263 H26 121.0
C12 C118 N1 114.6 (14) 0415 C405 042 129.4(14)
C115 C125 C13 116.1 (17) 0415 CA405 C41 111.6 (19)
Cl115 C12 C17 123.7 (17) 0425 CA0S C41 119.0 (18)
C13 C12 C17 120.2 (17) F415 C415 F43 116 (2)
C1456 C13 C12 122.8 (19) F415 CA415 F42 105 (3)
C1456 C135 H13 118.6 F435 C415 F42 101.9 (18)
C125 C135 H13 118.6 F415 C415 C40 114.6 (19)
C13 C145 C15 121.2 (18) F435 C415 C40 110 (2)
C13 C143 H14 119.4 F425 C415 C40 107.9 (17)
C155 C143 H14 119.4 0503 C505 C51 122.9 (19)
C146 C153 C16 118.8 (19) 0503 C505 C51 122.9 (19)
C146 C153 H15 120.6 C513 C505 C51 114 (4)
C163 C155 H15 120.6 C505 C515 H51A  [109.5
C115 C165 C15 116.1 (15) C505 C515 H51B  [109.5
C115 C165 Pd1 124.9 (10) H51A8 C515 H51B |109.5
C15 C163 Pdl 119.0 (13) C505 C518 H51C ~ |109.5
C12 C173 H17A  |109.5 H51A% C518 H51C [109.5
C12 C173 H17B  |109.5 H51B3 C515 H51C [109.5
H17A5 C173 H17B |109.5 C15 N1& C11 127.6 (12)
C125 C1758 H17C  [109.5 C15 N13 H1 115 (10)
H17A3 C17 H17C |109.5 C115 N13 H1 113 (4)
H17B5 C170 H17C |109.5 C15 0105 Pd1 127.0 (8)
C263 C215 C22 119.5 (15) C405 0415 Pd1 125.0 (11)
C265 C215 C1 119.6 (13) C405 0425 Pdi 124.0 (9)
C22 C215 C1 120.9 (14) C165 Pd1 010 89.8 (5)
C23 C22 C21 120.0 (19) C165 Pd1 041 93.4 (5)
C23 C225 H22 120.0 0105 Pd15 041 176.5 (5)
C215 C225 H22 120.0 C163 Pd15 042 177.8 (5)
C245 C23 C22 121 (2) 010 Pd1B 042 89.9 (4)
C246 C23 H23 119.4 0415 Pd15 042 86.8(4)
C22 C23 H23 119.4 C165 Pd1 Pdi 105.0 (4)
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C23 C245 C25 122 (2) 0106 Pd15 Pdi 98.2 (3)

C23 C245 H24 118.8 0415 Pd15 Pd1 82.3 (3)

C255 C245 H24 118.8 0423 Pd15 Pdi 77.2 (3)

C243 C255 C26 119.0 (18)
Symmetry code: (i)x+1,-y+1,z
Hydrogenb ond geometdPg (i, U) for (

DS HLA L |D&H HLA L DL AL D3 HLA L
N1d H1 L L L d0.80 (3) 2.8 (4) 3.35 (2) 130 (40)
(11-Pd)

Crystal data

CasgH2gFeN206sP bl §HsO Dx = 1.650 Mg n?

M, = 945.46 Mo Karadiationl= 0. 71073 j
Orthorhombic Fdd2 Cell parameters from 125 reflections

a= 37.337 (11) q=2.614. 3 A

b= 13.419 (4) m=1.02 mmt
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c= 15.197 (5) T=299 K
V= 76148 (4) i Needle, yellow
Z=8 0.67 1T 0.08 1T 0.05 m

F(000) = 3776

Data collection

Bruker D8 VENTURE
diffractometer

3648 independent reflections

Radiation source: microfocus sealed tube,
INCOATEC ImS 3.0

2153 reflections with > 25(1)

Multilayer mirror INCOATEC monochromatol R = 0.230

Detector resolution: 7.3910 pixels rmm Omax= 2 5qmn&A 2. 6 A
w andp scan h=-45 45

Absorption correction: muklscan k=-16- 16

SADABS201R - Bruker AXS area detector

scaling and absorption correction

Tmin = 0.65,Tmax= 0.95 |=-18 18

49149 measured reflections

Refinement

Refinement orf2

Secondary atom site location: difference Fou
map

Leastsquares matrix: full

Hydrogen site location: mixed

RIF? > 25(F?)] = 0.056

H atoms treated by a mixture of independent
and constrained refinement

wR(F?) =0.173 w = 1/[$%(F?) + (0.0708)2 + 58.452P]
whereP = (F¢? + 2FA)/3
S=1.02 (D/S)max= 0.001

3648 reflections

Dimax= 0. 87 e j

251 parameters

Dimn=-0. 67% e |

2 restraints

Absolute structure: Flack x determined using
778 quotients [(I+X1-)[/[(1+)+(1 -)] (Parsons,
Flack and Wagner, Acta Cryst. B69 (2013) 2
259).

Primary atom site location: structuirgvariant
direct methods

Absolute structure paramete@.02 (4)

Special details

Geometry All esds (except the esd in the dihedral angle betweehdwganes) are estimated
using the full covariance matrix. The cell esds are taken into account individually in the
estimation of esds in distances, angles and torsion angles; correlations between esds in c{
parameters are only used when they arenddfby crystal symmetry. An approximate (isotrop
treatment of cell esds is used for estimating esds involving |.s. planes.
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Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters

( % for (11-Pd)

X y z Uiso*/ Ueq
c1 0.7044 (5) 0.7978 (16) 0.2459 (12) 0.070 (5)
C10 0.6802 (8) 0.831 (2) 0.1720 (19) 0.109 (8)
ci1 0.7346 (5) 0.9254 (13) 0.5356 (11) 0.065 (4)
C12 0.7110 (5) 0.9747 (14) 0.5919 (12) 0.070 (5)
c13 0.6849 (6) 1.0349 (17) 0.5549 (17) 0.088 (6)
H13 0.668289 1.06599 0.591366 0.105*
C14 0.6829 (6) 1.0494 (16) 0.467 (2) 0.097 (7)
H14 0.665654 1.092575 0.444802 0.117*
C15 0.7064 (5) 1.0007 (13) 0.4084 (15) 0.084 (6)
H15 0.705102 1.011621 0.348072 0.101*
C16 0.7324 (4) 0.9335 (13) 0.4454 (13) 0.064 (5)
C17 0.7127 (6) 0.9603 (18) 0.6896 (15) 0.095 (7)
H17A 0.698313 1.009975 0.718085 0.142*
H17B 0.737105 0.966515 0.708852 0.142*
H17C 0.703889 0.895237 0.70432 0.142*
C20 0.7937 (4) 0.8459 (12) 0.5406 (10) 0.054 (4)
c21 0.8228 (4) 0.8147 (12) 0.5986 (15) 0.066 (5)
c22 0.8503 (5) 0.7515 (14) 0.5690 (13) 0.071 (5)
c23 0.8769 (6) 0.7280 (14) 0.6279 (17) 0.091 (6)
H23 0.894658 0.683297 0.611085 0.109*
C24 0.8781 (8) 0.768 (2) 0.7104 (19) 0.141 (12)
H24 0.897159 0.75406 0.747742 0.169*
C25 0.8517 (8) 0.829 (2) 0.7371 (17) 0.133 (10)
H25 0.852081 0.852907 0.794459 0.159*
C26 0.8247 (6) 0.8554 (15) 0.6838 (13) 0.083 (6)
H26 0.807351 0.900327 0.702886 0.1*
c27 0.8516 (5) 0.7049 (14) 0.4777 (15) 0.086 (6)
H27A 0.86761 0.648973 0.478254 0.129*
H27B 0.859929 0.753416 0.436059 0.129*
H27C 0.82804 0.683019 0.461338 0.129*
C50 0.75 0.75 0.843 (3) 0.21 (4)
c51 0.7780 (11) 0.694 (2) 0.893 (2) 0.20 (2)
H51A 0.781883 0.725767 0.948561 0.302*
H51B 0.799955 0.694166 0.85973 0.302*
H51C 0.770225 0.626817 0.901795 0.302*
N1 0.7623 (5) 0.8679 (13) 0.5753 (9) 0.056 (3)
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o1 0.8002 (3) 0.8554 (8) 0.4592 (8) 0.061 (3)

O1A 0.7266 (4) 0.8663 (10) 0.2648 (9) 0.080 (4)

03 0.7993 (3) 0.7834 (11) 0.2772 (9) 0.081(4)

050 0.75 0.75 0.766 (2) 0.138 (9)

F11 0.6555 (6) 0.8975 (14) 0.2039 (16) 0.176 (8)

F12 0.6938 (5) 0.883 (2) 0.1147 (16) 0.200 (10)

F13 0.6601 (5) 0.7630 (12) 0.1413 (13) 0.169 (9)

Pd1 0.76276 (4) 0.85904 (10) 0.36573 (13) 0.0638 (4)

H1 0.762(6) 0.867 (17) 0.632 (2) 0.096*

Atomic displ acé)foe@itPdpar ameters (j
U11 U22 U33 U12 U13 U23

C1 0.076 (13) [0.083 (13) |0.050 (10) |-0.012 (11) |-0.010 (9) |-0.010 (10)

C10 0.11 (2) 0.13 (2) 0.083 (18) [-0.01(2) [-0.019 (16) |0.038 (16)

Cl1 0.064 (12) [0.072 (11) |0.057 (10) |-0.005 (9) |0.000 (9) |-0.005 (9)

C12 0.061 (11) [0.082(12) |0.069 (13) |0.003 (10) |-0.001 (9) |-0.024 (9)

C13 0.063 (14) [0.106 (17) [0.094 (17) [0.016 (12) [-0.008 (12) [-0.017 (13)

Cl4 0.069 (14) |0.084 (14) [0.14 (2) 0.018(11) |0.001 (15) [0.012 (15)

C15 0.075 (13) [0.076 (13) [0.100 (16) |-0.006 (11) |-0.015 (12) |0.004 (11)

C16 0.042 (9) |0.067 (10) |0.082 (13) |-0.005 (8) |-0.003 (9) |0.007 (9)

Cc17 0.093 (16) [0.106 (16) |0.085 (16) |0.014 (13) |-0.004 (13) |-0.022 (13)

C20 0.049 (10) [0.070 (10) |0.043(9) |-0.011(8) |0.003(8) |-0.005 (8)

c21 0.049 (9) [0.057(9) [0.092 (17) |-0.003 (8) |0.011 (10) |-0.004 (9)

Cc22 0.056 (11) [0.071(12) |0.085 (13) |-0.005 (9) |-0.004 (10) |0.001 (10)

c23 0.091 (14) |0.085 (12) [0.097 (16) [0.026(11) |[-0.012 (14) [0.001 (13)

C24 0.14 (2) 0.17 (3) 0.11 (2) 0.08 (2) -0.085 (19) |-0.04 (2)

C25 0.13 (2) 0.17 (3) 0.094 (19) [0.04 (2) -0.048 (17) |-0.035 (18)

C26 0.093 (15) [0.089 (13) |0.069 (13) |0.017 (12) |-0.026 (12) |-0.009 (11)

c27 0.079 (14) [0.074 (12) |0.105 (16) |0.007 (10) |0.013 (13) |-0.017 (12)

C50 0.48 (12) [0.07 (2) 0.08 (4) 0.04 (4) 0 0

C51 0.34 (6) 0.12 (3) 0.14 (4) -0.09 (3) |-0.07(3) [0.01(2)

N1 0.046 (8) [0.071(9) [0.052(7) |0.003(7) |-0.003(7) |-0.002 (7)

01 0.047 (7) |0.074(7) |0.062(8) |-0.008 (5) |0.002 (6) |-0.002 (6)

O1A 0.078 (10) [0.098 (11) |0.063 (9) |-0.015(8) |-0.008 (7) |0.009 (7)

03 0.067 (9) [0.103 (11) |0.072(9) |-0.014 (8) |-0.003 (7) |-0.015 (8)

050 0.18 (3) 0.13 (2) 0.10 (2) 0.009 (19) |0 0

F11 0.147 (15) [0.170 (15) [0.21(2) 0.048 (14) |[-0.085 (16) |-0.023 (16)

F12 0.148 (15) [0.33(3) 0.117 (12) [-0.038 (18) [-0.050 (16) |[0.101 (18)

F13 0.212 (17) [0.116 (11) [0.18(2) -0.004 (12) |-0.133 (17) |-0.008 (11)

Pd1 0.0586 (7) [0.0803 (7) [0.0524 (6) |-0.0068 (8) |-0.0016 (7) |0.0004 (8)
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Geometric paradmrRdters (j, U) for
C18 03 1.20 (2) C215 C26 1.41 (3)
C18 O1A 1.27 (2) C225 C23 1.37 (3)
C18 C10 1.51 (3) C225 C27 1.52 (3)
C105 F12 1.23 (3) C23 C24 1.37 (3)
C105 F13 1.27 (3) C235 H23 0.93
C105 F11 1.37 (3) C243 C25 1.34(3)
C115 C16 1.38 (3) C245 H24 0.93
C115 C12 1.40 (2) C253 C26 1.34 (3)
C115 N1 1.42 (2) C253 H25 0.93
C12 C13 1.38 (3) C265 H26 0.93
C12 C17 1.50 (3) C278 H27A 0.96
C13 C14 1.35 (3) C275 H27B 0.96
C135 H13 0.93 C278 H27C 0.96
C145 C15 1.41 (3) C505 050 1.17 (4)
C145 H14 0.93 C503 C51 1.49 (4)
C155 C16 1.44 (2) C503 C51 1.49 (4)
C155 H15 0.93 C515 H51A 0.96
C163 Pd1 1.936 (18) C515 H51B 0.96
C175 H17A 0.96 C515 H51C 0.96
C175 H17B 0.96 N1§ H1 0.87 (3)
C178 H17C 0.96 018 Pd1 1.993 (12)
C205 01 1.27 (2) 01A8 Pd1 2.045 (14)
C205 N1 1.32 (2) 033 Pd1 2.168 (14)
C205 C21 1.46 (3) Pd1 Pd1 3.078 (3)
C215 C22 1.40 (2)

038 C18 O1A 130.1 (18) C245 C23 H23 119.0
038 C15 C10 120 (2) C225 C23 H23 119.0
O1A38 C18 C10 110 (2) C253 C245 C23 120 (2)
F125 C100 F13 113 (3) C253 C243 H24 120.2
F125 C105 F11 99 (3) C233 C243 H24 120.2
F13 C105 F11 102 (2) C245 C255 C26 122 (2)
F125 C105 C1 117 (2) C245 C255 H25 118.9
F13 C105 C1 115 (2) C263 C255 H25 118.9
F115 C105 C1 109 (2) C255 C263 C21 119 (2)
C165 C115 C12 122.3(18) C253 C263 H26 120.4
C165 C115 N1 120.6 (16) C215 C263 H26 120.4
C125 C115 N1 117.1 (15) C225 C270 H27A  |109.5
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C13 C12 Cl1 118.2 (18) C225 C273 H27B  |109.5
C13 C12 C17 120.6 (19) H27A3 C278 H27B |109.5
C115 C12 C17 121.2 (19) C225 C275 H27C  |109.5
C145 C13 C12 122 (2) H27A3 C278 H27C |109.5
C145 C13 H13 119.2 H27B3 C270 H27C |109.5
C125 C135 H13 119.2 050 C50 C51 121 (2)
C13 C145 C15 122 (2) 0506 C508 C51 121 (2)
C13 C143 H14 119.2 C518 C508 C51 119 (4)
C155 C143 H14 119.2 C505 C515 H51A  [109.5
C145 C155 C16 118 (2) C505 C515 H51B  [109.5
C145 C155 H15 121.2 H51A3 C515 H51B |109.5
C163 C155 H15 121.2 C505 C515 H51C  [109.5
C115 C165 C15 118.6 (18) H51A3 C515 H51C |109.5
C115 C163 Pd1 123.1 (14) H51B3 C515 H51C |109.5
C155 C165 Pd1 118.3 (15) C205 N15 C11 126.6 (15)
C12 C173 H17A  |109.5 C205 N1 H1 114 (10)
C12 C173 H17B  |109.5 C115 N1 H1 115 (10)
H17A3 C178 H17B |109.5 C205 013 Pd1 124.4 (11)
C125 C175 H17C  [109.5 C15 O1A3 Pd1 124.4 (12)
H17A3 C178 H17C |109.5 C13 033 Pd1 126.9 (13)
H17B5 C170 H17C |109.5 C163 Pd15 O1 88.7 (6)
013 C205 N1 122.4 (15) C163 Pd15 O1A 93.3 (7)
013 C205 C21 118.5 (15) 013 Pd1 O1A 176.6 (6)
N1§ C208 C21 119.0 (15) C163 Pd15 03 176.3 (6)
C225 C215 C26 119.6 (19) 013 Pd1 O3 89.4 (5)
C225 C215 C20 121.6 (18) O1A3 Pd1 O3 88.4 (5)
C263 C215 C20 118.6 (16) C163 Pd15 Pdi 108.0 (5)
C23 C22 C21 117.2 (19) 013 PdB Pd1 101.2 (3)
C23 C22 C27 118.5 (18) O1A3 Pd1 Pd1 80.9 (4)
C215 C225 C27 124.2 (18) 033 Pd15 Pd1 75.5 (4)
C245 C23 C22 122 (2)
0358 C13 C10 F12 |-144 (3) 013 C205 C215 C26 |143.7 (18)
O1A3 C18 C105 F12|36 (4) N1§ C205 C215 C26|-33 (3)
035 C13 C10 F13 |-8 (4) C263 C215 C228 |4 (3)

c23
O1A3 C13 C105 F13|172 (2) C205 C215 C225 178.6 (17)

c23
0358 C13 C108 F11 [105 (3) C263 C215 C22  |-178.7 (19)

c27
O1A3 C18 C106 F11|-75 (3) C206 C215 C225  |-4 (3)

o1




c27

C163 C115 C1»  |[-1(3) C215 C225 C23  |-4(3)

C13 C24

N18 C115 C125 C13|177.0 (17) C27 C225 C23 179 (3)
C24

C163 C115 C1% 176.7 (19) C225 C23 C245 |4 (5)

C17 C25

N18 C115 C125 C17|-5 (3) C23 C245 C255  |-3(5)
C26

C115 C12 C1»  |[-3(3) C243 C253 C265 |4 (4)

C14 c21

C175 C12 C1% 180 (2) C225 C215 C265  |-4(3)

Cl14 C25

C12 C1® C1H (3 (4) C205 C215 C265  |-179 (2)

C15 C25

C13 Cl145 C15 1(3) 013 C205 N13 C11 |-16 (3)

C16

C125 C115 C165 |4 (3) C215 C205 N18 C11|160.6 (17)

C15

N18 C115 C163 C15 |-173.6 (16) C163 C115 N18 C20 |24 (3)

C12 C115 C165  |-175.6 (14) C125 C115 N18 C20 |-153.8 (18)

Pd1

N18 C115 C165 Pd1 |6 (2) N15 C208 013 Pdl |-22 (2)

C145 C155 C168  |-4(2) C215 C205 013 Pd1 |161.8 (11)

c11

C145 C155 C163 175.9 (14) 0358 C15 O1A3 Pd1 |-4 (3)

Pd1

013 C205 C215 C22 |-31 (2) C105 C15 O1A3 Pd1|176.0 (16)

N18 C205 C215 C22|152.0 (18)

Symmetry code: (i)x+3/2,-y+3/2,z

Document origin: Westrip, S. P. pubICIF: software for editing, validating and formatting

crystallographic information filesl. Apply. Cryst201Q 43, 920925.
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NMR Spectra
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1H-NMR (400 MHz) Spectrum of 2Pd in CD:Cl,, 25 AC
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F-NMR (376 MHz) Spectrum of 2Pd inCD2Cl2, 25 AC
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1H-NMR (400 MHz) Spectrum of4-Pd in CD:Cl,, 25 AC
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D:Cl, 25 AC
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F-NMR (376 MHz) Spectrum of4-Pd in CDCl2, 2 5
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IH-NMR (400 MHz) Spectrum of8m in D6-DMSO, 25 AC

12
13/ \11
[l
|
e N
| 17
6/\2/15\16 E’
T T
4/ 18

2.24 %

T T T T T T T T T T T T
14 13 12 11 10 9 8 7 6 5
1H chemical shift (ppm)

S100



O
D

=
2
©
(@]

Stect

T6'vCT
be9CT
99°/CT
hw.hNHW

0£'S9T —

J N/

[o) I

e/ NN\
TN/

o—/—/uw

13C chemical shift (ppm)

S101



19F-NMR (376 MHz) Spectrum of8m in D6-DMSO, 25 AC
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IH-NMR (400 MHz) Spectrum of 8b inD6-DMSO, 25 AC
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F-NMR (376 MHz) Spectrum of 8b inD6-DMSO, 25 A
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IH-NMR (400 MHz) Spectrum of8-Pd in CD2Cl>,

25 AC
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F-NMR (376 MHz) Spectrum of8-Pd in CDCl2, 2 5 C
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IH-NMR (400 MHz) Spectrum of9m in D6-DMSO, 25 AC
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19F-NMR (376 MHz) Spectrum of9m in D6-DMSO, 25 AC
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IH-NMR (400 MHz) Spectrum of9-Pd in CD2Cl>,

25 AC
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F-NMR (376 MHz) Spectrum of9-Pd in CDCl2, 2 5
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IH-NMR (400 MHz) Spectrum of10m in D6-DMSO, 25 AC
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19F-NMR (376 MHz) Spectrum of10m in D6-DMSO, 25 AC
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IH-NMR (400 MHz) Spectrum of 10b inD6-DMSO, 25 AC
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19F-NMR (376 MHz) Spectrum of 10b inD6-DMSO, 25 AC
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IH-NMR (400 MHz) Spectrum of10-Pd in CD:Cl, 25 AC
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F-NMR (376 MHz) Spectrum of 10-Pd in CD2Cl2, 2 5
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IH-NMR (400 MHz) Spectrum of 11m inD6-DMSO, 25 AC
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19F-NMR (376 MHz) Spectrum of 11m inD6-DMSO, 25 AC
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IH-NMR (400 MHz) Spectrum of11-Pd in CD:Cl, 25 AC
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