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1. General Methods

General Experimental Methods

All reactions were prepared under nitrogen atmosphere with dry solvents under anhydrous conditions,
by using Schlenk technique. Reactions were monitoretHbMMR taking a direct sample of the
crude mixture!H NMR and®*C NMR were recorded on a Bruker Avance 400 spectromited0

MHz, 13C: 101 MHz), using CDGlas solvent. Chemical shifts are reported inltseale relative to
residual CHJ (s, 7.26 ppm), MeOH (p, 3.31 ppm), DMSO (p, 2.50 ppm) and to the central line of
CDCl; (77.16 ppm),CD3OD (49.00 ppm), DMS@Js (39.52 ppm) for'3C NMR. 13C NMR were
recorded with'H broadband decoupling. The following abbreviations were used to explain the
multiplicities: s = singlet, br = broad, d = doublgbp d = apparent as doublet, triplet, q = quartet,
hept=heptet dd = doublet of doublets, dt = doublet of triplets, dg = doublet of quattiis;doublet

of doublets of doublets, tdtriplet of doubletsm = multiplet. Coupling constantg)(are reported in
Hertz (Hz). ESIMS spectra were recorded on Waters Micromass ZQ 4000, using electrospray
ionisation techniques, with samples dissolved in MeOH ogGIH Carbon monoxide (Cp grade
99.99%) was supplied by Air Liquide (carbon monoxide is a toxic gas with potentially lethal action,
therefore adequate precautions must be observedp-b&ezoquinone was purchased by Alfa Aesar
and was filtered off a plug of silica gel washing with £CH, obtaning a yellow solid after drying

the solution under vacuum. Pure compou#dgere isolated through flash column chromatography
on silica gel 60 (4® 0 & Mm400 &exslf). Olefina-2h, 21, 2n-v were purchased from Merck
SigmaAldrich or BLD Pharma. Liquid purchased olefins were filtered off a plug of neuts@sAl

and used without further purification. Olefi®Y and 2ml? have been synthesized as already
described in the literature, while the synthesigjafnd2k is reported in the Supporting Information.
Anhydrous THF was distilled from sodisbenzophenone and methanol was distilled from
Mg(OMe). Benzyl alcohoBawas dried over molecular sieves (Alfa Aesar, 4 &2 inm, beads).

The N-benzyloxycarbonyb-glucosamine3I® and the disaccharide LTAm* were prepared
according to literature methods. All the other alcohols and sByaere purchased from Merck
SigmaAldrich or BLD Pharma and used without purification. Pd(TFAyas purchased by
Flurochem. The ligandda-1f were synthesized according to literature proced@resl] other
chemicals were purchased from Merck SigMdrich and used without further purification. All solid
reagents were weighed in an analytical balance without excluding moisture and air.

CCDC2302341(compound4ba), CCDC2302342(compound4ca), CCDC2302343(compound

4ga) and CCDC.2302344(complexA), contain the supplementanyystallographic data for this

paper. These data can be obtained free of charge from The Cambridge Crystallographic Data Centre
via www.ccdc.cam.ac.uk/data_request/cif.

Computational Details

All DFT calculations have been performed using the ORC2A1 suite of quantum chemistry
programs® For a limited set of computations (thermochemical properties) version 5.0.2 of the same
code was used. Geometries were optimized in vacuum using the MO6L furiétamalthe def2

TZVP basid® Dispersion corrections were also accounted for, following the-D8&Tprocedure

(with zero damping functions) as suggested by Grimme Bt Wibrational frequencies were
calculated at the optimized geometries to check the stability of the stationary points. Trated#®n

were located my means of a series constrained optimizations along the expected reaction coordinate
or, in the most complex cases, by means of the Nudged Elastic Band (NEB) HfétBode a
transition state was located and optimized, the Intrinsic Reaction Coordinaté{IR@jhod was

applied to determine if it connects the expected couple of reactants and products. Zero point energies
(ZPE) and thermal contributions, needed to calculate the free energies at 298K, were evaluated by
applying a sda factor of 0.9824 to the vibrational frequencies, adequate for the present combination
of DFT functional and basis $&tand a fictitious pressure of 302 atm for the THF solVékity order
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to correct the overestimation of entropic contributions. Final single point energy calculations at the
previously optimized geometries were performed with the large @&R2PP basi€! and the M06
functional™ with the inclusion of solvation effects through the SMD mBélednd of dispersion
interactiond? The final energy of each structure, used to evaluate the relative free energies of the
various products and intermediates, was built by summing the difference between th&\def2
electronic and free energies to the d&2VPP single point electronic emygy.

Typical Procedure for the Room Temperature Oxidative Alkoxycarbonylation of Styrenes

In a nitrogen flushed dried Schlenk tube, equipped with a magnetic stirring bar, the Bd@.BA)

mg, 0.01 mmol) and THF (1.0 mL) were added in sequence. After the mixture turned in a red/brown
color (10 min), the ligande (5.5 mg, 0.011 mmol) was added. The mixture was left under stirring
for 10 min, turning in a dark orange color. Thpifhenzoquinone (81.2 mg, 0.75 mm@jTSA-H20

(2.9 mg, 0.01 mmol), the selected alcoBal3i (0.55 mmol) or sugaBj-3m (0.5 mmol), and the

olefin 2 (0.5 mmol) were added in sequence. The reaction was vigorously stirred at room temperature
(20°C) under balloon pressure of CO, for 17 h, having the Schlenk tube covered with an aluminum
foil. The CO was removed, and the reaction mixture was analyzéd INMR to determine the
conversion of the olefin. The crude was dried under reduced pressure and thedoradustentually
obtained after colmn chromatography on silica gel.

For the synthesis of compouBdiz, 1.0 mmol of styren2aand 0.5 mmol of glycerdi were utilized.
For the synthesis of compouais, 1.55 mmol of styrena and 0.5 mmol of glyceroBi were
utilized in the presence of 5 mol% of catalyst loading for 60 h.

Typical Procedure for the Room Temperature Oxidative Alkoxycarbonylation of substituted

olefins 2t, 2u, 2v

In a nitrogen flushed dried Schlenk tube, equipped with a magnetic stirring bar, the Bd@.BA)

mg, 0.025 mmol) and THF (1.0 mL) were added in sequence. After the mixture turned in a red/brown
color (10 min), the ligandf (10.7 mg, 0.0275 mmol) was added. The mixture was left under stirring
for 10 min. Thenp-benzoquinone (81.2 mg, 0.75 mmagbTSA-HO (1.9 mg, 0.01 mmol), the
selected benzyl alcohda ( 58 ¢ L, 0. 55 mmoao2t-2v (0.8 muhol) wéreeadded ir f i n
sequence. The reaction was vigorously stirred at 60°C in an oil bath under balloon pressure of CO,
for 17 h. The CO was removeahd the reaction mixture was analyzedHyNMR to determine the
conversion of the olefin. The crude was dried under reduced pressure and the products were
eventually obtained after column chromatography on silica gel.



2. List of the utilized olefins 2 and alcohols 3
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3. Effect of the temperature on the reaction
Table S1i Effect of the temperature on the oxidative alkoxycarbonylation of stygane

2.0 mol% Pd(TFA)2, 2.2 mol% 1e

1.5 equiv BQ, Pp = 1 atm Xy C02Bn
4 BnOH -~
3a 2.0 mol% p-TSA, THF (0.5 M)

2a 1.1 equiv T.4h 4aa
Entry® | T (°C) Conversion (%)P! Yield 4aa (%)"! Selectivity 4aa (%}
1 20 41 40 98
2 40 90 83 91
3 60 95 87 91

8l Reaction performed at 1 atm of CO pressure, with oRdi(0.25 mmolscale), 2.0 mol% Pd(TFA)2.2 mol% ligand
le using 1.1 equiv of BnORa, 1.5 equiv ofp-BQ, 2.0 mol% ofp-TSA in THF (0.5 M), for 4 h at the indicated
temperature®’!'Determined byH NMR analysis of the reaction crud2.Calculated as: Selectivity = Yield/Conversion.



4. Crystallographic Data for Compounds 4ba, 4cad4gaand Complex A

Figure S3 - Molecular structure ofba. Displacement ellipsoids are at the 30 % probability lévain bond
di stances ( ) ad(l) 1.216(3),] C¢HO(2) (1RI5(3), GACUY) 1.477(3), C(AL(2)
1.465(3), C(2C(3) 1.297(3), C(3(4) 1.471(3), C(FCI(1) 1.738(2), C(2C(1)O(1) 124.3(2), C(2r(1)
0(2) 112.7(2), O(2C(1)10(2) 123.0(2)C(1)0O(2)-C(10) 115.0(2), C(FL(2yC(3) 122.2(2), C(2(3yC(4)
128.6(2), O(2C(10}C(11) 111.6(2).

Figure $4 - Molecular structure ofca Displacement ellipsoids are at the 30 % probability leMeain bond
di stances ( ) ad(1 1.18%(3),| GEHO(2) (1837(3), MACIL)) 1.452(2), C(HL(2)
1.477(3), C(2C(3) 1.296(3), C(3C(4) 1.467(3), C(2L(1)0O(1) 126.4(2), C(2C(1)}0O(2) 110.2(2), O(¥)
C(1)0(2) 123.4(2), C(EPD(2)C(11) 11846(19), C(1)C(2)C(3) 122.7(2), C(2(3)C(4) 127.0(2), O(2)
C(11)C(12) 109.80(17).



Figure Sb - Molecular structure ofga Displacement ellipsoids are at the 30 % probability level. Main bond
di stances ( ) ad(l) 1.0%%),| CEHO(2) (1ARI5(5), GRACUY) 1.453(5), C(AL(2)
1.469(6), C(2C(3) 1.318(6), C(3(4) 1.454(6), C(1AD(3) 1.186(6), C(17D(4) 1319(6). O(4)C(18)
1.440(6), C(2C(1)0(1) 124.7(4), C(2C(1)0O(2) 113.0(3), O(2(1)0(2) 122.3(4), C(rP(2)C(10)
113.8(3), C(1)C(2)}C(3) 118.7(4), C(2C(3)C(4) 129.2(4), O(2C(10)}C(11) 109.1(3). C(AC(17)r0O(3)
124.3(4), C(C(17)0(4) 122.9(5), O(3C(17)0(4) 122.9(5), C(17D(4)-C(18) 115.9(4).

Figure $6 - Molecular structure of compleX. Displacement ellipsoids are at the 30 % probability lévaln
bond distances ( -Nf1)2009®), RA(EN(R)&.896(9),LY(ED (1P HIB2(8), PA(1D(3)
2.037(8), C(1N(1) 1.287(14), C(2N(2) 1.283(13), C(2LC(2) 1.486(15), C(HL(5) 1.441(15), C(2KX(3)
1.475(14), C(3)C(4) 1.419(15), C(4¥(5) 1.407(17), C(61D(1) 1.224(18), C(61P(2) 1.29(2), C(61LC(62)
1.48(2), C(7150(3) 1.252(15), C(71P(4) 1.223(15), C(71L(72) 1.504(18), N(HPd(1)}N(2) 81.6(4), O(1)
Pd(1}03) 91.1(3), N(1)Pd(1)YO(1) 172.1(4), N(2Pd(1)y0O3) 171.7(4), PA(IN(1)-C(1) 112.1(7), Pd(3)
N(2)-C(2) 113.2(7), N(EC(1)}C(2)116.4(9), N(2)C(2)}-C(1) 116.1(9), Pd(2P(1)C(61) 120.9(10), Pd(1)
O(3)C(71) 116.5(8).
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X-ray crystallography
Crystal data and collection details #iba, 4ca,4gaand compleXA are reported in Table2SData

were recorded on a Bruker APEX Il diffractometer equipped with a PHOTON2 detector using Mo
Ka radiation. The structures were solved by direct methods and refined Joyafik leastsquares

based on all data usig.1*®! Hydrogen atoms were fixed at calculated positions and refined using a

riding model

Table S2 - Crystal data and measurement detailsiua, 4ca 4gaandcomplex A.

Compound 4ba 4ca 4ga Complex A
Formula CleH13C|Oz C17/H1602 Ci1gH1604 C40H40F6N204Pd
FW 272.71 252.30 296.31 833.14

T, K 294(2) 294(2) 294(2) 100(2)

/, A 0.71073 0.71073 0.71073 0.71073
Crystal system Triclinic Monoclinic Triclinic Orthorhombic
Space group Pp P2i/n P1 P2:2:2,

a, A 5.8554(3) 8.0158(5) 5.6784(6) 16.6778(19)

b, A 9.0008(4) 5.8699(4) 10.2315(11) 18.963(2)

c, A 13.1475(6) 29.8521(18) 14.2380(15) 25.108(3)

U~ 93.165(2) 90 110.267(4) 90

b, 100.887(2) 92.130(2) 99.033(4) 90

9 96.054(2) 90 92.221(4) 90

Cell Volume, & 674.64(6) 1403.63(15) 762.49(14) 7941.0(16)

Z 2 4 2 8

Do, g°Acm 1.342 1.194 1.291 1.394

m mn?! 0.277 0.077 0.091 0.536

F(000) 284 536 312 3408

Crystal size, mm 0.2830.180.12 0.160.150.10 0.180.130.10 0.180.130.11
g limits,” 2.28225.999 2.60825.995 2.13324.993 1.62224.998
Reflections collected 9371 17533 8594 49885
Independent reflections §§034945m i 5.7034195:?"t i 390%'2“ i 3.305978901R "
Data / restraints /parameters  2639/0/172 2731/3/173 5054 /3 /400 13579 /262 / 1005
Goodness on fit on? 1.086 1.047 1.050 1.070

Ri(l> )P 0.0617 0.0631 0.0493 0.0721

WR: (all data)l® 0.1724 0.1776 0.1402 0.1663
Largest diff. peak and hole, €% 0.487 /i 0.349 0.3231/10.214 0.163/10.197 1.516 /i 1.201

[a] Goodness on fit on?= [SW(Fo? T Fc?)?/(Nrer T Nparam)] Y2, wherew = 1/[s2(Fo?) + (@P)? + bP], whereP = (Fo? +
2Fc?)/3; Nret = number of reflections used in the refinemétiam= number of refined parameters. [b] RS||Fol i
|Fcll/S|Fol. [c] WRz = [SW(Fo? i Fc?)Sw(Fo?)3Y?, wherew = 1/[s?(Fo?) + (@P)? + bP], whereP = (Fo? + 2Fc?)/3.



5. NMR Characterization of the Cyclic Compound 6
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structure.
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6. Optimization Reactions for the Oxidative Alkoxycarbonylation of Internal
Olefins

Table 31 Optimization of the oxidative alkoxycarbonylationtodnsarethole2t

[Pd]:Ligand = 1:1.1

X 1.5 equiv BQ, Pco = 1 atm X C02Bn
/©/\/ * BnOH. 2.0 mol% p-TSA, THF (0.5 M) om
MeO” 7 1.1 equiv T,17h © 4ta
Entry [ [Pd] Ligand Ej;adl% Sgt T (°C) | Conversion (%)® Yl(i/l(g [f}]ta
1 Pd(TFA) le 2 mol% 20 36 <5
2lcl Pd(TFAR le 5 mol% 60 85 44
3 Pd(TFA) 1f 5 mol% 20 55 <5
4 Pd(TFAR 1f 5 mol% 60 100 9(]
5 Pd(TFA) 1f 2 mol% 60 100 54
6 Pddbas 1f 2 mol% 20 13 5
7 Pddba 1f 2 mol% 20 10 10

[[IReaction performed at 1 atm of CO pressure, @itf0.25 mmolscale), [Pd] : ligane 1 : 1.1at the indicated catalyst

loading, using 1.1 equiv. of BnOB#H, 1.5 equiv. op-BQ and 2.0 mol% gb-TSA in THF (0.5 M), for 17 h at the indicated
temperatureDetermined by'!H NMR analysis of the reaction crud@Various byproducts have been observed,
including bisalkoxycarbonylation product’!6% of benzyl 2(4-methoxybenzyl)acrylatéis present?MeOH is utilized

in place of BhOH
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7. NMR Characterization of (N!,N2-bis(2,6-diisopropylphenyl)acenaphthylene
1,2-diimine)ditrifluoroacetato palladium(ll) complex A

NMR Characterization

o=(" "y
CF3 FsC

Figure S127 ComplexA

IH NMR (400 MHz, CDC}) 1i8.18 (d, J = 8.3 Hz, 2HH12), 7597 7.51 (m, 4H,H13andH4), 7.5
(d,J=7.8 Hz, 4HH3), 6.72 (d,J = 7.3 Hz, 2H H14), 3.63 (hept,J = 6.7 Hz, 4HH5), 1.5 (d, J =
6.7 Hz, 12HH7 or H6), 0.99(d, J = 6.7 Hz, 12H H7 or H6).

13C NMR (101 MHz, CDGJ) ti176.2 €8), 161.42 (g, = 37.1 Hz,C15), 148.1 C10), 140.6 C2),
139.2 C1), 133.4 C12), 131.7 C11), 130.1 C4), 129.5 C13), 126.5(C14), 124.9(C3), 124.2(C9),
114.30 (g, = 290.7 Hz C16), 29.9(C5), 24.4(C6 or C7), 23.4(C6 or C7).

19 NMR (376 MHz, CDCJ) Ui -745.

TableA-Di f ferences (i) bet weomplexA fleeanddhe fedigasdddin tretHiNMR s
and*3C-NMR (solvent: CDQ)
IH NMR 13C NMR
Signal |G | i g q Gcomplex A o i U |ligdgld comp o i
ppm ppm ppm ppm ppm ppm
3 7.22-7.30 7.35 +0.09 123.6 124.9 +1.3
4 7.22-7.30 7.597.51 +0.29 1245 130.1 +5.6
5 3.03 3.63 +0.60 28.8 29.9 +1.1
6/7 1.22/0.97 1.55/0.99 +0.33/+0.02| 23.6/23.3 24.4/23.4 +0.8/+0.1
12 7.87 8.18 +0.031 129.0 133.4 +4.4
13 7.36 7.597.51 +0.19 128.0 129.5 +1.5
14 6.63 6.72 +0.09 123.5 126.5 +3.0
1 147.6 139.2 -8.4
2 135.6 140.6 +5.0
8 161.1 176.2 +15.1
9 129.6 124.2 -5.4
10 141.0 148.1 +7.1
11 131.3 131.7 +0.4

ETheldi f f er ences

( gsubtracting the cheaicat shifts aftthe liyardtothe chemical shifts of complex

A. A positive difference means that in the complex the signals are downfield shifted with respetigtmthe
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8. Computed Equilibrium Geometries and Energies for the Studied Compounds

The equilibrium geometries listed below have been obtained at the-BO&lef2TZVP level of
computationAt the same geometriezseropoint energies and thermal contributions were evaluated
(ZPE+TC) and summed up &osingle point energy E(el) calculated at the SMD(THF) {dQédef2

QZVPP level, to give the final free energy G. All energies in hartree. For transition states, the value
of the transition state imaginary frequenciem™) is also reported.

¢

TFA
7

ZPE+TC=0.00019766 E(el)=  -526.39319482 G= - 526.3929972
C 0.019228362 -0.001087903  0.001414894

C 1587781933 -0.001264405  0.003016831

F -0497812752 1.252064608 0.020887657

F  -0.551766872 - 0.607318581 - 1.059284135

O 2.110692815 - 0574983697 - 0.960449068

O 2.050989209 0.590108053 0.988367442

F -0.495379199 -0.622920088  1.091467497

HTFA
8

ZPE+TC=0.01322646 E(el)=  -526.85806671 G= - 526.8448402
C  -0.001847419 - 0.000788000 - 0.001068523

c 1539910628 - 0.001346293 - 0.005500161

F -0.464526710 - 0.629519609 - 1.065967188

O  2.200534804 - 0.507920009 - 0.858656243

O 1987470119 0.640730973 1.074043968

F -0.466740904 -0.611707972  1.089674009

F -0.470113649 1.247994815 - 0.006815021
H 2.955039811 0.622259422 1.042375632
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ZPE+TC=0.05928633 E(el)= - 381.40007408 G=  -381.3407878

C 2.875368652 0.000000000 0.000000000

C 2.105063495 - 1.256945713 - 0.000190812
C 0.770300852 - 1.256924181 - 0.000181331
C 2105067661 1.256924308 0.000000000

C 0.770305000 1.256945742 0.000008532

C 0.000000000 0.000000000 0.000000000

O 4.092617474 0.000059627 - 0.000170840
@) -1.217248992 - 0.000059814 - 0.000097089
H 2.687962946 - 2.169956202 - 0.000317758
H 0.187330158 - 2.169887877 - 0.000298263
H 2.688037977 2.169888112 0.000012584

H 0.187405126 2.169956135 0.000029349

E
79

ZPE+TC=0.60221446 E(el)=
Pd - 0.116016870

2.094610858
0.303475531

- 0.037122174
2.064184251

- 1632.95441519
- 0.106108074 0.012196285

0.164558387
- 0.164011138

G=-1632.35220073

0.015078267
- 1.350550552

3.581690641

2.321642202

1.563364612 2.294710464 0.001400599

2.521789830 1.167634215 - 0.019964545
- 0.650492931 3.095380983 - 0.171556248
- 0.806895593 3.878352992 - 1.331798096
-1.778338739 4.870748924 - 1.314560563
- 2.588710455 5.071599476 - 0.208511062
- 2.456895165 4.251175982 0.897695029
-1.497019990 3.246703168 0.939709833

- 2.568117854
2.125096553

2.960657659
3.724130328
4.550062307
4.606016759
3.802348324
2.961448155
3.579590779
2.053521821
4.723375812
2.238709732

O0000000000000O00O00O0O00O00O00O0Z22Z2

- 1.143028554
-1.410511748
- 2.526931493
- 3.368602075
- 3.118859411
- 2.012772560
- 0.538001074
- 1.733559221
- 0.682074159
- 0.803317020

0.171226006
1.324192808
1.306267175
0.206752545

- 0.891372743

- 0.932370914
2.553088733

- 2.107267820
3.542219525
3.238954340
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- 0.162107231
- 2.611209651
- 0.476023997

0.047470579
1.732585401
2.598091781

4.761852078
3.696231655
2.343485424
2.047197222
3.109285135
6.052035076
6.212058060
5.127201560
3.858130578
1.048100250

4.723744871

- 2.967368029
- 0.624080035
4.423868938 5.408446652

4.044070202
3.137668483
3.523602339
4.859852028
5.786552164
3.489634717
2.129665536
1.230180217
1.738899414
3.407139906

-1.912196259 5.495198163
- 3.336579000 5.853423442

2.702011490 3.004923571
2.205737423
2.295668297

2.965790630

- 3.234045980
- 3.569124061
- 2.934410401
- 3.003820897

0.110114527

- 0.043155917
- 0.029697398

0.109075598
0.261184319
0.263545631

- 0.208563776
- 0.348048709
- 0.318815353
- 0.153777553
- 2.251715575
- 2.187881707
- 0.219297551

- 3.115796917
-1.131699775

3.572867414
5.157091785
5.260098756
3.824462893
1.102814427
4.616045997
5.692142462
4.740999539
2.105687347
2.189306957
1.398410438
0.778658240

- 0.061414300 2.007699041
- 0.295141340 3.703367273
- 3.484812139 1.966972020
- 2.824366499

- 2.496000892 1.421066586

0.139845952 2.046869398

-1.504401828 2.412483816
- 0.446937416 1.448151505

0.375437788

- 0.931983266 4.898291798

0.732756888
1.369461228
2.605087047
0.965497195
2.746539780
1.912494839
3.558844811
5.206132486

4.389803035
1.319132770
0.506088589

0.040168149

- 2.750205153
- 4.230450556
- 3.799109296
- 1.359593208

- 0.515647709
-1.672311548
- 0.144639011
- 1.832696815
- 0.643346036

1.744959180
1.709636244
2.224873766

2.173535192
0.216727625

-1.732782801
- 1.680337599
4.350403860

3.070463192
3.999556697
4.097760328
3.597303674
2.559635199

2.694187225

5.656956082

4.491894611

- 3.788886313
- 3.325011078
-2.737725832

0.309771033

- 0.421427893
- 0.913572181
0.107712415

6.157494001

2.455887125
3.839623633
3.418819583
2.360097049
3.129448044  3.506123277
3.712594184

- 4.098824340
- 3.579398604
- 2.545547964
- 3.110488411
- 4.016575956
- 4.383348824
- 2.317732306
- 3.483487677
- 3.673012931
- 2.463244815
- 3.827180417
- 3.433785401
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ZPE+TC=0.63252401 E(el)= -2159.86647979

Pd - 0.063103233 0.023436867 - 0.130923059
2.148863538 - 0.003592343 - 0.073765529
0.352939436 2.021056313 - 0.147533806
1.611632140 2.309476047 - 0.088314729
2.596657605 1.198576826 - 0.067768304

- 0.647551594 3.033631212 - 0.137265465
-0.902744846 3.762621562 - 1.307996431
-1.910601317 4.718737415 - 1.254135871
-2.634017781 4.936960966 - 0.094007028
- 2.375669921 4.184545604 1.036686365
-1.384940949 3.209101166 1.040989492
- 0.156047465 3.465865684 - 2.591420028
-1.086054702 2.385976021 2.273306827
2.943337618 -1.163364311 0.027926575

O000000000000000000000O000000O00O00Z22Z2

1.028173438
2.875611183
6.916797720
7.208733872
5.303420077

3.587321284
4.291170622
4.346885052
3.668845064
2.940213978
3.416179461
2.196658639
4.479985601
2.017394654
0.033183654

- 2.310801060
-0.707679218

5.205701246
6.836213404
4.141458625
1.729073137
0.167580777

0.378638530
0.385407095

- 0.226855413
- 0.480004405
- 0.426554671

G=-2159.23395578

3.022236677
2.120013210
2.200746975

-1.476539770
-2.673675702
- 3.530875172
- 3.220172884
- 2.042963462
- 0.606143815
- 1.678008293
- 0.838174726
- 0.794382489

- 0.154696759 4.625858778

1.720157324
3.030809601
4.388688311
4.764917617
3.718340057

4.124557635
3.194166382

1.238956540
1.293538408
0.207933506

- 0.955490277
- 1.065641606

2.466734600

- 2.327758225

3.527233555
3.053866053

3.094005577

3.132480736
- 3.246979054
- 3.573203864

- 2.885642915 - 3.115622093
- 0.741607646 - 3.199627530
5.485164176 0.095159345
0.046316476
- 0.003121399
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2.351662754
2.019139949
3.058990465
6.073155153
6.275531095
5.211096053
3.925226411

3.559894300
4.895484883
5.842770390
3.591925418
2.230346120
1.309507570
1.798088711

-0.018166884

0.035752820

0.094059576

0.046494197

0.004383937
-0.031191231
- 0.034457257

- 0.528828418

- 0.702253613

- 1.124692433

- 0.280130054
0.768883643

- 0.872363310

- 1.235109017

- 3.941077654
- 2.411075157
- 1.785462056
- 1.997138646
-4.217492224

1.225230107
1.111877290
2.062660049

- 0.024237150

1.461920253

0.888927666

- 2.138646427
- 3.412468260 5.688474132
- 2.958465013 4.346297132

3.269088750

- 4.589966576 0.108568474
-4.455779341 2.225353751
- 2.334155509
5.298235336 - 2.138410420
-0.077871325

1.933902580

-0.727609634 1.408065061 1.931615176
3.504132242 0.440338011 2.161581364
4.791427248 -2.951295940 2.210962736
4.903175469 -4.456160972 0.280091902

3.690783194
1.302029855
4.374577242
5.488485928
4.389061438
1.881557756
1.854967314
1.228188132

- 3.909308092
-1.123689133
- 0.108887309
- 0.748713198
-1.825121551
- 0.172610944
- 1.832259081
- 0.538514335

- 1.788924623
- 2.017557223

4.328958355
3.121998775
3.981544745
3.939016926
3.347288477
2.344366805

0.950461113
0.267881374

3.141496178
2.409892037

2.515445880
3.964441079

- 0.258745703
- 3.124582010
- 2.677740606
- 2.066281138
- 0.142459396
-1.749727653
- 0.667437541
0.200587484

4.011763760
1.697578112
3.022863179
1.402667775
1.951964233
2.342359318
1.341937108

5.548494137

3.451037871
2.544526187
3.623123251
3.914348269

-1.149528972 4.816011215
0.493257228 4.401505679
1.146101681 - 3.564668416
2.549054559 - 3.443210024
1.079471538 - 2.569338557
3.331365590 0.158479750
2.471714494 - 0.429763274

3.941082997
5.153813682
0.988076542
2.797179616

-1.237534319

- 4.145393416
- 3.536395985
-2.574144764
- 3.113445351
- 3.977044704
- 4.419190550
- 2.486232542
- 3.554302011
- 3.937776545
- 2.661521345
- 4.082274053
- 3.541354417

6.250405451
5.224069213
6.891568946

0.136937696
0.036426394
0.137982117
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H 6.922452090 4.262910788 0.082738878

H 7.288149071 1.849567430 0.005057259
H 5.410400723 0.245490119 - 0.050236948
H - 1.601528392 0.185860639 - 0.147581398

4aa

32

ZPE+TC= 0.21643621 E(el)=

3.326569883  1.369493241
1.982066593 1.444828899 0.636125250
1.406498130 2.443631053 0.992812472

0.040760728 0.008484354 0.336065478

1.368469742 0.163046703 0.288481584

- 768.40270978
0.501559493

G= -768.18627357

- 0.903092453 - 3.489655918 - 0.675035045
- 0.130398543 - 2.383356401 - 0.384376951
- 0.723486151 -1.181417769 0.021319840

- 2.287374030 - 3.425997967 - 0.568822354

- 2.892268890 - 2.245139882 - 0.168367904
-2.117602218 -1.136533657 0.123223679
4.041732168 2.567993238 0.801193606
6.452167777 3.120751818 1.124570261
7.790803266 3.001855399 0.788716623

IITIIIIIIIIIIIIOOOOOOOOOOO0O0OO0O0O0O000O0

8.179941649

2.135344206

-0.221287613

5.482950865 2.383526422 0.452017303
5.881271215 1.517138969 - 0.560587707
7.220963497  1.392384475 - 0.892041416
2.038105803 - 0.634899363 - 0.005706443
- 0.533318665 0.878412525 0.645090524
- 0.427380960 -4.410342973 - 0.986967014
0.946748597 - 2.447003974 - 0.470985191
- 2.889475670 - 4.295521288 -0.797865767
- 3.969497696 - 2.188142350 - 0.083129156
- 2.588128429 -0.212199317 0.436377420
3.914181474 2.813815398 1.858230618
3.591306525 3.393788167 0.241570058
6.153237594  3.790215347 1.923027496
8.532729932 3.580274052 1.323820105
9.225920348 2.035621423 - 0.480227646
5.134589158 0.932325403 -1.080916141

7.516710939

0.709935292

-1.678614154
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4aad

32
ZPE+TC=0.21705684 E(el)= - 768.39313349 G=-768.17607665
3.395624118 1.213993991 1.329747934
2.177229673 1.701471694 0.984927915
1.875466158 2.857929751 1.163603184
0.148081804 0.572839553 - 0.101035397
1.394962764 0.610238637 0.406330319
- 2.002384238 3.684311659 - 0.187564700

- 0.904760918
- 0.929516764
- 3.144918163
- 3.188029843
- 2.094691922
4.299629066
6.470442840

6.083467363
7.340237514
1.939155475
- 0.129573080
- 1.965468789
- 0.018634466
- 3.998039584
-4.073361223
-2.127621642
3.900694042
4.353869163
6.125974042
8.366809592
9.149700657
5.434494062
7.673450819

ITIIIIIIITIIIIIITOOOOOOOOOOOOOOOOOOO00O00

2.512057247
3.033707703
2.662939417
1.674842026
- 0.062236736
0.204826026
- 0.795228767

2.879172093
1.523389739
3.170090978
1.830710867
1.022337587

2.156658473
1.910743766

0.531087348
- 0.031116477

0.055112147
- 0.299498982
- 0.784314382
-1.142167654
- 0.901322763

1.904279025

3.112851671

7.730525114 1.353969438 3.262396930
8.169069597 0.379562363 2.379394350
5.635544302 1.508992456 2.075806269

1.193264031

1.346489844

- 0.325341493 0.393550172

- 0.416498807 - 0.456580582
4728998417 0.093347685
3.284009880 0.519416373
3.810070503 - 0.969420421
1.418074182 -1.607914479

- 0.024572548 - 1.180307803

2.857438848
1.251526846
3.813212534
4.076987453

2.498963470

0.391348470

0.655857458
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ZPE+TC=0.69418367 E(el)=

Pd 0.001275611
2.126931846
0.434739539
2.627577081
1.693847417
2.870986275
3.449045065
4.082637736
4.139209022
3.557215863
2.900310267
3.339460697
2.285083119

- 2014.89122439

0.015187010 0.046853419

0.018269206
2.117962338
1.188527736
2.349836405

-1.172987803

0.014559864
0.083430545
0.190223812
0.213673989
- 0.151288723

- 1.803828168 0.963329243
- 3.019703252 0.741306684
- 3.584814343 - 0.522037207

- 2.945445529
-1.731744180
- 1.206357090
- 0.996145399

- 1.599312378

- 1.441863598
2.351075898

- 2.610788484

G=-2014.19704072

- 0.252875982
3.182926916
1.947344236
1.958005543
4.426533960

- 2.615129984

- 0.204690552

2.166839279

0.154841891
- 1.887969292
- 1.462649589
- 1.686105430

2.519571418
3.158102024

- 0.529956974  3.142796296 - 0.065251638
-0.622414846  3.818201134 - 1.296440113
-1.615337261 4.782434204 -1.417829793
- 2.483021203 5.063282139 - 0.376405606
-2.391836747 4.361935387 0.811151433
-1.425801344 3.378870171 0.988945164
0.261266641 3.448644419 - 2.470792460
-1.310910239 2.600612350 2.279797497
0.401738555 4.557521861 - 3.500439746

- 3.125402493

- 3.067487144

- 3.793944508
2.951469113
3.298948906
3.061632782
3.173070981

6.207257063
4.928620113
3.838053191
3.977125855
5.236982225
6.343427088
4.619931779
3.311155092
2.227413885
2.495032237

0.098246934
3.455083535
4.538924859

TITOO0O0O0O000O0O0O00O000000000000000000000000000000000002Z22

- 2.286616727
- 1.696098383
- 0.734208243
- 2.225607331
- 1.464973153
- 0.643592634
- 3.123510638

3.384360977
3.984721406
3.112618037
1.708475458
1.153646961
2.015935593
5.360923269
5.791442579
4.902263941
3.553247266

- 0.242266597

0.499008315
0.483474110
0.378240500
0.292880366
0.305284575
0.409795048
0.560154956
0.526512832
0.410722956
0.335520479
- 0.164580925

-1.092055426  0.793911335

- 2.008029288 0.327745318

- 0.570651039 - 1.573060276

- 1.586863261 - 2.019084951

- 2.385824929 - 1.095042844
0.756674659 0.141438209

- 3.276965735 -1.474418191

-0.121954117
- 3.538233228

2.258059916
1.573126363
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4.636257871 - 4.535012153
3.597631360 - 3.402067813
1.342001816 - 0.555032965
1.266967847  3.239335530
-1.715741005 5.321985757
- 3.242325931 5.823794330

- 0.663183324
- 2.578335095
- 2.251323632
- 2.094319963
- 2.349411726
- 0.498407402

- 3.086422148 4.577493767

- 1.012446456

1.577010762

1.611895003
2.007111690

1.140292622 4.280108886
0.720936062 5.495801926
- 0.532955687 4.742421200

0.373924090

- 1.268699778
- 0.268787153

3.379731760
2.733071234
4147312722
2.846474125
1.384022469
1.884212697
1.765978344
1.163773079
5.422561583
4.308917639
4.381699064

1.877636181

0.881201498
0.687253895

2.305652473
1.331309612

- 0.227927895
- 2.250320360
- 1.321505218
- 1.034364910
- 2.533463351
- 1.025061448
- 1.553439733
- 2.740512787
- 1.131825865

- 4.250471580
- 3.047605520
-4.029627870
- 3.968759793
- 3.498617546
- 2.422182426
- 2.279639515
- 3.905035436
- 3.403593250
- 4.293053648
- 4535740797

3.950832979
3.033839582
2.343193904
2.877464096
3.548466266
4.234685015

0.763608051

- 3.473471155
- 2.871082274
- 2.532745719

- 0.107042647

3.162232214

2.244250166
3.474498666
1.794827839

2.570984913

- 0.430567548 4.185338484

2.443782870
3.520132556
3.870410410

2.675238034

4.085706679
3.461394447

7.088466145
5.384251361
7.335231583
5.421480257
3.105569246
1.214149996
1.351167619

4.007996754 0.580938903
0.083244133 0.235995931
1.585197964 0.421451528
6.083747493 0.645369581
6.851300620 0.588168201

5.282642507
-2.747798747

0.382352454

- 3.494229681

- 3.149255336
-1.918982315
- 0.207691206
- 2.818800882
- 1.434826554

0.902667993

1.097861363

- 0.971935703
- 2.651486606

1.848616195
1.020678062

0.043616804

- 1.856778020

- 2.239033857
- 3.066536621
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112

ZPE+TC= 0.85588799 E(el)= - 2401.88667751 G= - 2401.03079461
Pd - 0.005429000 - 0.023583000 0.265155000

0.397076000 2.015370000 0.148986000

2.179082000 0.002028000 0.266676000

O0000000000000000O00O0O0O0O0O0O0O0O0O00O00O0O00O000Z22Z2

1.651172000
2.635719000

2.310499000 0.242453000
1.199394000 0.323249000

- 0.586734000 3.004125000 - 0.110137000
- 0.693589000 3.529558000 - 1.412060000
-1.715822000 4.446121001 - 1.635039000
- 2.583577000 4.825257001 - 0.623770000
- 2.450266000 4.293180001 0.646734000
-1.451478000 3.367862000 0.932053000
0.258371000 3.116861000 - 2.520660000

- 1.243274000
3.001864000

2.820422000
- 1.149880000

2.326845000

0.235458000

3.539024000 - 1.658215000 1.429564000
4.258887001 - 2.844672000 1.348559000
4.439072001 - 3.497498000 0.139679000
3.904175000 - 2.968708000 - 1.020426000
3.172482000 - 1.786148000 - 1.001412000
3.298549000 - 0.958029000 2.751237000
2.576410000 - 1.220844000 - 2.273793000

-1.870747000 - 3.598923000 0.986267000

- 1.456058000 - 2.373456000 0.841837000

- 0.294025000 - 2.108666000 0.497282000

- 2.079032000 - 0.021059000 0.338109000

- 2.426441000 -1.286386000 1.126537000

- 2.940930000 - 0.928773000 - 3.237318000

- 2.466523000 - 1.031540000 - 1.942613000

- 2.565060000 0.045489000 - 1.050352000

- 3.537496000 0.248033000 - 3.674245000

- 3.647865000 1.322677000 - 2.804555000

- 3.161329000
- 0.887410000
- 1.319227000
- 1.954389000

1.224999000
- 4.659332001
- 6.756751001
- 7.979394001

-1.511987000
0.694833000
1.977564000
2.128528000
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- 2.841492000
- 1.561352000
- 2450883000
- 3.090779000
4.339660001
1.890839000
- 0.197383000
- 2.527583000
- 0.033058000
0.294680000
1.319529000

- 8.422239001
- 5.971932001
- 6.426573001
- 7.643889001
- 1.287879000
- 1.251895000

- 1.992000000

1.159928000
0.855635000

- 0.114971000
0.037763000
3.808813000
3.269717000

3.645222000 3.075934000
2.719048000
1.708629000
4.103211000

3.135085000
- 3.037071000
- 3.677351000
- 2.669670000

3.580305000 -1.178447000 - 3.418424000

4434805001 5.478468001 0.290325000

4.806178001 4.116761000 0.345353000

3.757391000 3.187823000 0.323094000

2.394042000 3.558635000 0.240960000

2.065729000 4.896405001 0.187766000

3.107122000 5.842034001 0.216601000

6.112019001 3.581489000 0.419848000

6.311711001 2.218905000 0.465903000

5.246058001 1.298987000 0.444636000

3.961723000 1.790061000 0.372644000

1.266581000 3.102873000 - 2.095953000
- 1.834660000 4.873641001 - 2.620849000
- 3.365692000 5.544007001 - 0.828183000
- 3.128280000 4.602657001 1.430699000
- 0.836030000 1.806584000 2.218013000

3.359345000 0.120171000 2.572294000

4.690282001 - 3.264131000 2.247067000

5.005098001 -4.418473001 0.104126000

4.058435000 - 3.478099000 - 1.963293000

2.270756000 - 0.190163000 - 2.074159000
- 2.336994000 - 1.082856000 2.198505000
- 3.451490000 -1.627982000 0.966262000

- 2.386584000
- 2.853413000
- 2.004796000
- 3.918144000
- 4.119502000
- 3.263531000
- 0.048690000
- 0.528458000
- 0.625785000
- 1.756698000
- 3.337436000
- 2.640501000
- 3.780046000
4.191393001
5.353717001
4.271154001
1.712129000

- 1.772384000
-1.961091000

0.321049000
2.241059000
2.061510000

- 4.526007001
- 4.481856001
- 6.407935001
- 8.585785001
- 9.376467001
- 5.819278001
- 7.990520001
- 0.666658000
-1.119541000
- 2.325367000
- 0.744599000

0.868809000 0.885117000

- 3.909247000

- 1.626357000

- 4.683948001

- 3.130502000

- 0.829862000
1.377560000

- 0.320441000
2.733526000
3.001988000
1.276435000

- 0.992559000

- 0.720258000
4.690157001
3.447132000
4.135799000
4.217549001
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1.757258000
1.123264000
0.756843000 3.670729000

- 2.322437000  3.433030000
- 0.925215000
2.550501000

2.564678000

- 0.019342000 3.236812000 4.070206000

- 0.533586000 4.675987001 3.195622000

- 3.310324000 2.185632000 2.594553000

- 2.921670000 3.700543000 3.398138000

- 2.345643000 2.191651000 4.070140000
0.720071000 1.408927000 - 3.766608000
- 1.005731000 1.666170000 - 3.525622000
- 0.038993000 0.963336000 - 2.238224000
0.490827000 5.121334001 - 3.342063000
- 0.642930000 4.108286000 - 4.233622001
1.078586000 3.825817000 - 4.379498001
0.575646000 - 1.974052000 - 1.871982000
1.553686000 - 3.035969000 - 2.883472000
0.862787000 - 1.562147000 - 3.561536000
4.484537001 - 0.637640000 - 3.140788000
3.145943000 - 0.684191000 - 4.286652001

3.877637000
5.201721001
1.036612000
2.852055000
6.962509001
7.322318001
5.444035001

- 2.177883000

- 3.734834000

6.242476001
5.226458001
6.892094001
4.251000001
1.838371000
0.235499000

0.305790000
0.126337000
0.177275000
0.440612000
0.522132000
0.485464000

CFTS,cis
112
ZPE+TC= 0.85702109 E(el)= -2401.86491401
cm** -1
Pd 0.384568313 - 0.375332952
2.526983760 -0.050818165 0.652850051

ooozz

0.422861391
1.613135888

2.774138536
-0.720478724

1.604096100
2.039608731

0.228571215

- 0.001254733
1.146098468 0.271387673
2.371290344
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1.003253798

- 0.100343798



O00000000000000000000000000000000000000000O0000O000O00O00O00O0

- 1.137306108
- 2.272079463
- 2.951098417
- 2.524076664
- 1.409940385
- 0.377239138
- 0.922967592
3.515641355
4.229574639
5.119587532
5.292293678
4.567154507
3.656715114
3.986841585
2.876487848
- 1.423319328
- 0.707328223
0.067513784
- 1.537402699
- 0.901246512
- 3.885801759
- 2.838309340
- 2.609207946
-4.718738723
- 4.504500023
- 3.472547992
- 1.276380903
- 1.548870518
- 2.340586683
- 3.708351087
-2.119203721
- 3.494318323
- 4.285547836
5.124630113
2.666707225
0.218991579
- 2.022754903
- 0.654178749
- 0.638611943
2.643497413
3.549222685

0.131881016

3.896919618

2.425082770 - 1442898116
3.177474893 - 1.720356417
3.856836247 - 0.721897055
3.776982555 0.590174738
3.018932772  0.935268015
1.695261459 - 2.533321032

2.918274181
- 1.023455670
- 0.974622429
- 2.012221793
- 3.049433184
- 3.077087904
- 2.072863886

- 2.055071243
- 4.264796483
- 3.174866884
- 2.997231296
- 0.819207749
- 2.122506738
- 1.252685686
-1.498742102
- 0.661179678
- 0.157704160
0.688847857

2.363788431

0.925244328
2.134152538
2.386688599
1.485960045
0.308369792
0.003932991

3.140571419

- 1.290693998
1.185734132
0.983245497
0.067951661
1.604577772
2.037482392

- 1.336880859

- 0.469606207
0.632194772

- 1.150067635

-0.072748603

0.432667690 0.807362045

- 5.325614969
- 4.570925745
- 4.311053165
- 4.535051263
- 5.057835317
-5.272705867
- 5.012933363

0.308631894
- 0.082637137

0.185648275
- 2.187706954
- 3.295580745
- 3.239449030
- 1.014895550
- 0.965487118
- 2.071475291

4.132458904

3.880387290

2.635803856

3.826005815
4.422225001
3.544393077
2.137088194
1.587464605
2.455616801
5.800030989
6.226656328
5.330895937
3.981873966

3.114206267 3.396162324
0.193487407 - 2.501669716
2.251711923 - 3.923276540
- 3.435437930 -1.881371082
-1.147260128 - 2.319525269
5.374513442 - 1.330592007
4.167501474 - 0.904451668
3.154591694 - 0.496954092

3.298110386
4.490325838
5.518243728
3.862609705
2.630482255
1.624998680
1.892730483

- 0.504160139

- 0.922929472

- 1.333218432

- 0.838818213

- 0.394540990
0.013811585

- 0.038066327
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0.691580514

1.831244721

- 2.337878029

- 2.626085230 3.245019218 - 2.739758767
- 3.822234475 4.448252417 - 0.971156223
- 3.068392887 4.303545750 1.362793737
-0.516888732 1.904739870 2.489243636
3.898665989 1.072842685 2.587968834
5.686295862 - 2.011306007 3.307581427
5.993101046 - 3.842979045 1.708017724
4.705003203 - 3.894743359 - 0.386409924
1.892227039 -1.628125213 - 1.063113056
0.149717549 - 1.892485148 2.377071338
- 1.362465676 - 2498938055 2.953782262

-1.713147893
- 4.043829304
- 2.189989311
- 5.533729708
- 5.150350075
- 3.329205805
- 1.593403507
- 0.220717001
- 0.480870003
- 1.888310280
- 4.325062603
- 3.942979391
- 5.351606041
4.953783246
6.085234988
5.206769089
2.486727924
2.679640778
1.815248583
1.076286571
0.563006075
- 0.113161010
- 2.886585663
- 2.377283747
- 1.647541657
- 0.053846125
- 1.704106803
- 0.428816171
- 0.469302556
- 1.660616621
0.021331501
2.204564198
3.566393220
1.961444594
3.678601290
2.961822953
4.538355941
4.453730621
0.516808917

1.189954232
0.430238019

0.718744936

3.731289370
3.810105894 3.666125861

2.483782797
3.214741461
3.417922534

- 0.188079602
- 1.920525881

2.477406308
-2.173151775

- 2.337186876 - 0.678863804
0.029055938 -1.836727235
1.541450029 0.090850462

1.075186954
- 6.216459997
- 5.406908174
- 4.395059633
- 3.941602683
-4.342108678
- 5.652240859
-5.191981294

1.666536014
0.721871597

- 0.068796414
- 2.222081992
- 4.206640962
-4.107694839
- 0.054873831
- 2.026373196

4.748098564
3.632781108

- 0.541543764 4.809770282

4.597065191

-1.024218459 4.431150642

- 0.105997178

4.924931039
2.475041175
4.144776596

-4.117500302
- 3.880925544
- 3.365469555
-0.128118737
- 1.100493397
- 1.526399333

6.194211989
4.648660918

3.194055036
1.985580429

2.889413222 4.393277906
- 0.326056629 - 3.249346688
- 0.008710674 - 2.714938519
- 0.252033996 - 1.529249735
3.327208390 - 3.971491789
2.058975569 - 4.250303185
1.776571781 - 4.646866341

-1.155045211
- 2.254125310
- 2.728354585
- 1.955843319
- 3.236664500
- 2.580375716
- 1.656834826
- 0.938849148
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2.026842497
6.526082345
7.287650312

6.455037157
4.606979230
2.424916616

- 1.662069761
- 1.140439103
- 0.354880557

ITTITTXT

5.705399489

0.669258360 0.358364137

CFTS,trans
112
ZPE+TC=0.85476139 E(el)= -2401.86931879 G=- 2401.01455740 v=-112.10
cm** -1
Pd -0.107414805 0.042926010 - 0.482803154
2.079025161 - 0.004460651 - 0.543662685
0.414084333 2.060385476 0.070022688

1.683117090
2.600441660

2.218842298
1.114411236

0.211982941
- 0.192505733

O0O0000000000000O00O0000O00O00000O000O00O00O00Z22Z2

- 0.982960791
- 2.161900161
- 2.145206814
-2.923775776
- 2.443765619
- 2.611900679
- 3.582739082
- 3.736984317
- 3.252965920

-1.744472338
0.024821397

-1.471187027
1.255897790
0.471090320
0.859264947
2.447899065
2.859613898
2.079279246

-0.532712738 3.073097215 0.333557177

- 0.666056717 4.144635215 - 0.570860445

-1.663771233 5.075132914 - 0.303032458

- 2.489732308 4.956073766 0.802245271

-2.341239223 3.888704891 1.669404513

-1.368699365 2.919309012 1.451687730
0.233088354 4.270371795 -1.785193638

-1.168430932 1.764969077 2.405451199
2.825108535 -1.134139581 - 0.944117380
3.601526808 - 1.844253695 - 0.009706320
4.313658332 - 2.939752492 - 0.483428903
4.245555221 - 3.331567779 -1.810193276
3.418517146 - 2.659006704 - 2.690587204
2.677075315 - 1.559237968 -2.274745961
3.593888028 -1.472210291 1.459447253
1.777252867 - 0.802941440 - 3.227157926

- 2.356093290 - 3.388511453 0.511002001

- 1.783440259 -2.202471203 0.401524330

1.190173374
- 0.640484334
- 0.854715128
-4.111346094
- 3.082032006
-1.741625605
- 3.832009314
- 2.515633112
- 1.482088582

31



I T I I I I I IIIIIIIIIIIIIIIIIIITOOOOOCOOOOOOOO0O0O0O0000000000000

- 1.845850814
0.143886215
1.450326398
2.188369146

- 0.434960325
0.311850737
1.612626085
4.675863737
2.220209600

- 0.054412584

- 2440496742

- 0.097857418

- 4.230055990
- 4.588757178
- 5.003401324
- 5.519658037
- 4.668581407
- 5.185199753
- 5.616385695
- 2.170838300
-1.736165288

1.568116876
0.052216414

- 0.150097113

0.903657881
1.314042663
2.366735644
2.161638000
2.265328930
2.077353445

2.068049184  3.405772098

1.345938524
3.224372804

0.226788317
1.213037484
2.477370500
4.658822357
4.946238519
3.843294290
2.506734080
2.259694184
3.356770127
6.215519048
6.329846961
5.211885208
3.960194827

5.660769273

- 1.666682732

0.427684716

3.124768812

- 2.846729917
- 2.398830700
- 4.343377296
- 3.797494440

5.011419186
3.743678332
2.925118669
3.327038454
4570437692
5.396615294
3.204569933

1.276107850
0.724427038
0.446363472
0.667794124
1.205782112
1.510221041
0.419711125

1.942129426
1.127497500
1.622275416

1.258542705 4.082797701
-1.796991206 5.913390555
- 3.251614396 5.701513679
-2.990308676 3.804179637
- 0.832927637 0.904868224
3.786684129 - 0.397949307
4.929500706 - 3.505604493
4.822540730 - 4180856425

3.346391909

0.919741951 - 0.434677298 - 2.636677639
- 3.051721195 - 1.854967368 - 1.330329255
-1.334783281 - 1.736593977 - 1.568034447
- 2.554912486 0.327955053 0.329713368
-2.797177308 0.935520709 - 5.137027349
- 1.944855290 - 0.463119763 - 3.314193702
- 3.972669772 3.052720909 - 4.639823264
- 4.246282777 3.788084867 - 2.292293623
- 3.393134016  2.391814425 - 0.453486829
- 2.538878230 -5.070339326  1.587088915

- 1.924290062

- 0.430694157
1.890624916
3.206657997

-0.127717236
2.179567546
4.683012073

- 2.991686783

- 0.119400087
- 0.376609731
- 0.086569025
- 1.454366586
- 0.972676595

0.987526773
2.530801706

1.811786380

1.537148019
0.201291210

- 2.151848423
- 3.717393225

- 3.698293985
-4.209821991
- 4924892933
- 5.849169928
- 5.247609961
- 6.021094990
-1.793248834

2.516937247

- 0.784907792
- 1.135455822

0.742778338
3.355300759
2.989588890
3.285977533
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5.669487656
4.500847992
2.230795182
1.936671082
1.431529138
0.888104600
0.119018369

- 0.318180696
- 3.269475119
- 2.761451939

- 2.014580031 1.845385529
- 3.246038686 2.323516750
- 1.507504766  3.142926282

- 2.783280923
- 1.137819462

1.963921733
1.620575407

2.303310595
1.213764621

2.920876802
1.190694574
2.087009770

2.911247043
4.059727814

4.032809974

2.432547125

3.857139739

- 2.276865884 0.414331379

3.664397691

0.601364913

- 1.100440607
- 0.053405681

0.453140731

- 0.736913506 5.899196514

0.972131041
0.734082357
1.983914635
0.473392623
2.816161588
1.809310479
3.351108352
5.471242535
1.251570184
3.166299026
7.105096987
7.313753304
5.348178968

3.293886436

6.434128478

5.723027428

3.381563250
2.205286105

- 2.568325026
-1.977910425
-1.107374291

1.108188571
0.983608163
0.134461416
5.685297704
4.917430366
6.371556651
3.791161698
1.555831026
0.136136893

- 3.679666241
- 3.242071166
- 2.456755731
- 1.665077201
- 2.850208463
- 3.189598533
- 3.959956792
- 5.048142511
-4,915392321
- 3.015908440
- 4.454995973
- 4.380752565

1.517272261

1.394287091
1.937740165
0.611483588

- 0.348253957
- 0.789204721

I:cis.
112
ZPE+TC=0.85635784 E(el)=
Pd 0.620353288
N 2.735571607
N 0.553783144

- 2401.87341041 G= - 2401.01705257
-0.377441540 0.728027338
0.107647590 0.488757788
1.679759457 0.174457739
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O000000000000000000000000000000000000000000000O00000O0

1.717643427

2.922764386

- 0.656061861
- 1.059392171
- 2.288185713
- 3.078618559
- 2.661258829
- 1.448636170
- 0.208508749
- 0.959881214

1.342449109

2.206238765 0.022063200

2.380376469
2.661903945
3.291413539
3.631171274
3.334211647
2.693074505
2.265101973
2.393010591

0.198261441

- 0.047346917
- 1.365447745
- 1.529048084
- 0.444379756

0.839840839
1.068071461

- 2.555118954

2.466425327

3.761404177
4.542729630
5.488171487
5.644201096
4.829548799

3.861010773
4.279789122
2.958835269

- 2.155703183
- 0.939747713
- 0.248351521
- 1.314207137
- 0.557634050
- 2.453279781
-1.721798510
- 2.042554321

0.321365033

- 0.833065879
- 0.746906559
- 1.744658244
- 2.786935472
- 2.873465112
-1.910684271

- 1.980133236
- 3.807575178
- 3.549553381
- 4,298020818
- 1.000864683
-2.134775612
- 2.056032475
- 2.015556696
- 1.093167756

0.724109714
1.890598691
2.094390319
1.196242917
0.082389850

- 0.171361446

2.932757203

- 1.382305850
1.718662097
1.246657555
0.612254900
1.049521861
1.656424847

- 2.386696396

-1.216545780

- 0.205845367

- 3.509826815 - 1.175586097 - 2.586370187
- 3.820196619 - 0.237517420 -1.612367141
- 3.094884389 - 0.196117735 - 0.435812138
- 2.746859355 -5.079362444 1.316819589
-2.967612879 - 5.597870934 -1.125230517
- 3.632465011 -5.478917194 - 2.336529987
- 4.767980305 - 4.689806950 - 2.430184227
- 3.441928756 - 4940097355 0.004150406
- 4.580854252 - 4.143485571 - 0.100576717
- 5.238845931 -4.016976264 - 1.310670338
5.432909313 0.524998827 3.901152964
2.990769843 0.011161426 3.695605842
0.008257947 3.471217837 2.950699201
- 2.085011505 2.195856050 3.470030206
- 0.254706207 0.756602018 -2.784624777
- 0.575588200 3.003383485 - 3.831915030
2.744966544 - 3.391067906 -1.903831914
3.456518544 -1.059461784 - 2.494696224
3.761718681 5.776739107 - 0.896387685
4416683536 4.551573698 - 0.643624519
3.591479011 3.459474022 - 0.344399221
2.180691460 3.543228768 - 0.305965446
1.572563620 4.753797380 - 0.556140618
2.387137615 5.862670654 - 0.846907397
5.806242610 4.298172029 - 0.656942160
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6.292714704
5.449730883
4.090257125
0.828178954

3.038471587
1.955193304
2.169987578
2.530947012

- 2.634247443  3.522352020
-4.025324030 4.130161719
- 3.286339943 3.603339411

- 0.384638948
- 0.075166756
- 0.054388438
- 2.328083736
- 2.526845149
- 0.603340026

1.680569697

-0.390576679 1.454221320 2.414138478
4.131023651 1.274253311 2.417892568
6.106815204 -1.714049974  2.980514175
6.392376833 - 3.546500117 1.378710963
4.939330629 - 3.707262507 - 0.597472030
1.973914578 -1.599127577 -1.067136908
0.570214095 -2.102104960 1.382130219

- 0.567652394 -2.057721184 2.742326745

-1.781011962 - 0.334290477 1.770706006

- 2.202891998 - 2.782730121 - 3.147808262

- 0.889857069 - 2.698139482 - 1.090587526

- 4.087206529 - 1.221932850 - 3.500521628

-4.635393447 0.457794180 - 1.764653440

- 3.345726706 0.527494269 0.331818636

- 3.438026052 -5.304707368 2.126292898

-1.964672061 -5.835224981 1.285988830

-2.077702224 - 6.210695519 -1.047437359

- 3.265457771 - 6.007439109 - 3.206584891

- 5.291306725
- 4953316444
- 6.126451863
5.232552775
6.371988031
5.577720737
2.778401663
3.076199324
2.127133717

0.714636078

0.786510727

- 4.602710560
- 3.627662790
- 3.401656876

- 0.340960667

- 0.937255571
- 0.058545697

- 3.373697957

0.777185602

- 1.380678130

1.375596770 4.550126218
3.381877114

4547127741

4.431547851

4.227357912
3.028280455

0.866475975
0.384513325

3.582803532

2.288369059

3.235921521

3.945924004

- 0.490931888 4.439544572

- 2.826151370
- 2.608677226
-1.688703818

1.476127544
3.128139383
1.835522257

3.005400387
3.120746438
3.681425552
4.418005340

0.359579693

0.478018059

-1.275101673 0.429765842
0.104446820 0.192531395
- 0.579864065 4.084421270

- 1.558775074

2.708966676

0.140747114

2.769884016

2.414537015
3.651575486
1.983920988
3.539250202
2.782557437

- 4.069292081
- 3.802252008
- 3.389404436
- 0.022081510
- 1.086629904

- 3.640582988
- 2.984608629
-1.920541421
- 3.693868170
-4.200112823
-4.617328223
-1.118349471
- 2.348175263
- 2.683387303
- 2.169037876
- 3.350387530
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112

Pd

Ftrans
ZPE+TC=0.85619535 E(el)= - 2401.87974117
0.103329830 0.026879090 - 0.011929746

2.286980864 0.081466411 - 0.053462971
0.509650530 2.117358735 0.010419900
1761444082 2.397942492 0.075567436
2.744766677 1.273287663 0.046673942

- 0.513862814 3.092450212 - 0.047805478

-0.738745136 3.776306305 - 1.256049415

-1.798686644 4.675763758 - 1.283749253

- 2.595337400 4.888772532 - 0.171335665

- 2.359290144 4.189435958 0.998447444

-1.323126003 3.265691647 1.085428412

O000000000000000OOOOOOOOO0O0O0O0O0Z22Z2

4.442183648
4.347467089
0.495695023
1.913263494

6.493523968
7.361217906
5.872418561

0.122912276
- 1.038992289
3.101665010
3.607201591
4.300250333
4.490103808
3.991068175
3.281367340
3.371149930
2.689992527
-1.916841868
-1.614739323
- 1.414170324
-1.941886141
- 1.529544846
- 3.017329379
-2.424237231
- 2.557247448
- 3.755317385
- 3.886443562
- 3.293248612

-1.374187123

6.656615761
4.863333559
6.814906131

5.103518604

2.872729712
0.982546466

- 2.839494611
- 1.131070416
- 0.534600963
- 1.042326300
- 0.883298485
- 0.403753717

0.142169108

G= - 2401.02354582

3.519640639

2.504257653

- 2.476534523
2.360247572

-1.076523912 - 0.108905717
-1.622914069 1.082340258
-2.824083781 0.981996170
- 3.449260533 - 0.238991650
- 2.879835128 - 1.395624669
- 1.685288933 - 1.358230724

- 0.942102577
- 1.082959564
- 3.195187897
-1.910310642
-1.116001453
- 0.186628780
-1.572715357
- 0.268243101
- 0.638599902
0.159829057
0.907522754
1.715451386
1.348255495

2.415841845
- 2.615686002
2.051779868
1.891803145
2.771285673
0.093211733
0.418014706
- 3.512112260
-2.321776975
-1.175712991
- 3.589775101
- 2.469486506
-1.275620734
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- 1.866157877
0.365882852
1.665212245
2.150735489

- 0.457792807
0.041541696
1.337822421
4.323847056
1.924747606
0.064893645

- 2.274279855

- 0.188093275

3.181301027
2.283651211

- 3.691110755
- 4.744951437
- 5.035423127
- 4.579056986
- 3.984188337
- 3.516764451
- 3.819492976
- 1.406856113
-1.113198859

3.415671658
2.993674870
3.373854863
4.591765953
3.821189988
5.030371090
5.418679198
3.504680622
2.876437859

3.170396664
3.218114757

2.161366212

- 3.103184515

0.026489164 4.616778908 - 3.523578384
1.326957869 - 1.704933478 - 2.910445109
3.607737519 -1.197646773 - 3.823659128
4.562346873 5.531480640 0.385432752
4.928584581 4.170189247 0.301229916
3.875511436  3.251575267 0.202480286
2.514594284 3.634801920 0.178360655
2.190394648 4.970762988 0.263234471
3.235995366 5.905433640 0.368555735
6.231948518 3.625333892 0.308525535

6.425418267
5.355654553
4.073273733

-2.004761468
- 3.406752959
- 2.991491497
- 0.662327996

3.546629934 0.130198813

4.703436568
5.035898102
4.152854369
2.526007881
- 1.969919257
- 0.399349437
- 2.285304718
- 2.913689509
- 1.855524771
- 4.228394315
- 4.460613480
- 3.405938038
- 2.481313825
- 2.331875479
- 0.018366048
2.295068953
3.160659255
- 0.590541278
1.713870355
4.191801771
5.367268752
4.129739232
1.767874800
1.665092257
1.211150935

2.264019135
1.354429290

0.224013167
0.131712404

1.854621856 0.121364392
1.165489163 3.494967979

5.222026857
5.602808003
4.358448821
1.512491416

- 3.277868854

- 2.144166135
-2.193775144
- 0.219440618

1.859728418
2.075037244
2.272800222
1.876935908

- 4.381975149 - 0.287438033
- 3.368768828 - 2.347685448
- 0.016828683 - 2.432364829
- 2.343075485 - 0.215200572
-1.748621221 0.174981530
0.392467131 0.947438660

- 0.900299213 - 4.384077865
- 1.560264288 - 2.275269352

1.188613853
2.631233413
1.973367224

-4.521179789
- 2.522818909
- 0.397021745

- 4.589003755
- 2.963741621
-5.113452717
- 5.631197726
- 4.820292579
- 2.910269920
- 3.457958045
- 0.802059249
- 1.331689832
- 2.441512192
- 0.663440524
- 2.170033679
- 0.645281313

3.383594358
4.078568518
2.049888857
2.725996811
4.897197633
5.667896839
6.366673791
4.400151610
3.199330111
3.788946930
3.857182728
2.956140442
2.194860091

S37



0.988444814  3.288825719
0.291945130
- 0.243208113 4.179173072
- 3.096448036  1.850321138
- 2.634531125 3.211830262
- 2.045638059 1.601069410

0.225565648 5.602395936

-0.959118038 4.644416819
0.748683135 4.440606509

0.643240842
1.420825426
0.858589916
4.596360597
3.188331967
3.736241521

7.434768613
5.549619149

1.875874106

I I I I I I I ITIITIITITITIITIITIIITITITITIT

124
ZPE+TC= 0.93168925 E(el)=
Pd  0.163540344

0.484589452
1.702052278
2.713420596
-0.504176573 3.022906779
- 0.442782027 3.916317972

2.271567587

o000 z2z

0.472197832 1.967686984
- 1.214905697  2.131022550
- 0.070203391 1.337686663

- 1.583935946
- 2.773312673
- 1.239418804
- 0.788425355
- 0.656452263
- 2.232331282

- 0.073295738

2.315040810 0.005555170 0.031801922
2.014352770 0.129647799
0.455405314
1.174781040 0.373349945

2.601570939
2.604514710 4.066576280

3.485879521
2.646748456
3.662422413
4.034007159

- 3.949232601
- 3.468300811
- 2.395090788
- 3.103468533
- 3.989175641
- 4.318601614
- 2.065313197
- 3.109404318
- 3.778264970
- 3.619557690
-4.670743238
- 4140540221

5.333139733 6.287687531 0.465369215
1.161167271 5.306569525 0.252128241
2.985718041 6.955225898 0.437628463
7.086109942 4.286491842 0.382931610

0.232188191
0.291039291

J cis

- 2783.28280802 G=
- 0.312792927

0.005151134

- 1.083035715

S38
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-1.477672289
- 2.517391781
- 2.548096028
- 1.550814446

4.835941588 - 1.204278557
4.886753905 -0.291121888
4.005709182 0.772093645
3.050878739  0.937393897

- 2.092328823

0.687295290 3.869457120

- 1.532820834
3.219395340
3.323850321
4.221604354
4.958664047
4.785982681

3.908876505
2.504086328
3.608024779

- 2.917062586

-1.612294273

- 0.766992988

- 1.842918989

- 1.362958868

- 2.209765788

- 1.781852286

- 2.262003697

- 3.112588357

- 3.580914546

- 3.162532185

- 3.372620811

- 2.968032285

- 3.310971914

- 4.398628420

- 3.719519662

- 4.808158858

- 5.144167405
3.216977460
2.109907292

2.136428785

2.138442544

- 1.068234041
- 2.051261681
- 3.090614770
- 3.164013661
- 2.213347334
-1.148718586
- 1.953070107
- 0.185280380
- 2.871478327
- 2.623977926
- 3.019550077
- 0.356912452
- 1.767624060
0.827750430
0.089397422
0.371832222
1.870048316
2.177157597
1.434970731
- 3.609904100
- 2.639856827
-1.778331740
- 0.930098857
- 2.670548748
-1.810276212
- 0.943078011
-1.115778217
- 3.310591943

-0.171191438
0.819602485
0.602537922

- 0.564850651

- 1.556468648

- 1.391545597
2.086154003

- 2.519189082

- 2.003291220

-1.927311346

- 2.683213378

- 0.704820463

- 0.699265553

-4.266147159

- 3.181061352

- 1.891676335

- 4.096530489

- 2.827277893

- 1.738672066

- 3.173248906

- 5.449005144

- 6.480527384

- 6.343520018

- 4.279557345

- 4.148346258

-5.172308931
3.145069564
2.646276238

- 0.690215704
-2.917177548

2.758582913
1.770726925

3.252019972
2.649215771

0.564310650
0.817413758
2.333461754
4.751302443
4.338826884
4.756291106
3.754563742
2.396450255
2.021462624
3.013611762
6.065535092
6.311748523
5.292844705
4.005930423

- 0.284761346

2.658555747
5.142080563

- 0.636487671
- 0.019965847

5.317012830

3.998264314

3.104407452
3.473725291
4.768652214
5.676057068
3.473748502
2.152883851
1.266326937
1.748476252

- 1.690059350

- 3.010807662
- 2.913435437
- 3.235067933
- 3.506081272
1.700749009

1.417965977
1.016612483

0.884420780

1.169378646

1.580665651

1.494822543

1.191746827

0.796598620

0.708210131

5.264790759
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- 0.410608818

-1.094277721

- 0.985767100

- 1.661379037

- 1.739043006
0.380029053

- 2.297203378

- 0.961486600
- 1.474554222
- 2.984125648
- 3.498736792
- 2.795236804
- 1.245153848
- 3.284242775

3.986752625
2.963134115
5.367254266
4.335902517
3.046890141
6.180029934
2.078286601

1.624415252 3.764438106 - 1.538980404
- 1.468701834 5.532913856 - 2.030434989
- 3.302486116  5.621787272 - 0.408816515
- 3.356596202 4.058473237 1.488983087
-1.032411752 1.208783026 1.828235226
1.576317158 -1.425481775 1.823269953
4.339538429 - 3.856623268 1.357215333
5.653592271 - 3.979172001 - 0.714794316
5.335322144 - 2.306588151 - 2.483490321
3.411486324 0.801495401 - 2.087059089
- 0.205145301 - 1.841114046 - 0.572684605
- 1.728640955 - 2.289942147 0.189507510
- 2.403982188 -0.076385695 0.186547882
-1.838012692 0.588250834 - 5.253298567
- 1.058439209 - 0.701374005 - 3.335241243
- 3.450904148 2.437951474 - 4.953467154
- 4.282069430 2.989092456 - 2.685762264
- 3.542100505 1.663398332 - 0.749666201

- 4.242203734
- 2.598497081
- 2.116783756
- 2.730536198
-4.671063186
- 5.395678167
- 5.995280841
2.619244667
3.431164947
4.168239570
1.451449675
2.973435087
1.590697975
0.345169964
- 0.688589541
- 1.092693084
- 3.556687252
- 3.428468167
- 2.845592956
1.413144515
- 0.343501825
0.522543204

0.888348219 6.029759375
-0.027897717 5.276016449

1.712843686 5.097401248

1.481017470 - 0.691620865

2.909194466

- 4.154175006
- 4.316249999
- 3.302515223
-1.773419726
- 0.262890257
- 1.829765502
- 0.283432895
-1.033128838
- 0.106398737
-1.573478116
- 3.189501844
- 3.875526431
- 3.920997067

- 2.810456579
- 3.466194748
- 5.549646300
- 7.393893269
- 7.151156737
- 3.237557717
- 5.063527599
4.053233139
2.793408241
3.420124966
3.506152538
2.995833791
1.906728498

2.944633488

2.134158080
3.731487447
1.377104721
2.626522802
1.013449903

2.606159302

2.721766044

1.717484447

4.145248805
3.536839357
1.858334224
3.089214864
3.428958137
- 3.693239489
- 3.609879636
-2.457479476
- 2.285236639
- 3.588860244
- 3.530584223
- 2.551270662
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H 2.462497621 - 1.629929325 - 3.665475697
H 2.067196847 0.048011026 - 4.040440240
H 5.682698040 0.248652210 - 3.008156594
H 4.517503465 0.763985350 - 4.224814428
H 4.928759795 - 0.930515067 - 4.078009626
H 5.068631647 6.051978068 2.016202519

H 0.992564949 5.094166849 1.082393315

H 2.722288044 6.692492454 1.807557692

H 6.881639996 4.118285263 1.796121073

H 7.323806687 1.778159740 1.261036380

H 5.528913045 0.233645360 0.574305724

H 0.097631229 - 0.005582295 3.924790964

H -1.181255194 - 0.954549648 2.013316241

H - 0.903685103 - 3.493454399 6.319338535

H - 2.166118069 - 4455282639 4.389242880

Jitrans
124
ZPE+TC=0.93258278 E(el)= - 2783.29225399 G= - 2782.35967121
Pd 0.105636209 0.001604085 0.013766250
N 2.278782376 0.102098026 - 0.042450105
N 0.455826750 2.094519158 - 0.060121169
C 1.702010508 2.408128302 - 0.079083869
C 2.712552746 1.307878749 - 0.059154320
C -0.608364271 3.026179693 - 0.097463827
C -0.937288730 3.650360821 - 1.313846866
C -2.048709821 4.487125893 -1.314110256
C - 2.800667959 4.692497594 - 0.169973975
C -2.460784654 4.053452020 1.009486449
C - 1.366014026 3.197933608 1.072958354
C -0.128261347 3.396001172 - 2.570606346
C -0.972490080 2.500685890 2.355680947
C 3.071485630 -1.058800911 0.070627569
C 3.703172693 -1.355884131 1.291907279
C 4.390824325 -2.561473509 1.367825009
C 4.435805093 - 3.439065412 0.297459491
C 3.765397759 - 3.142289001 - 0.875408382
C 3.057382656 - 1.955019494 -1.010241708
C 3.538948343 - 0.454972621 2.500013079
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2.316371038
- 1.440713620
- 1.491643892
- 1.530136343
- 1.924216031
- 1.454073584
- 3.264525286
- 2.579129246
- 2.606260877
- 3.987571676
- 4.006852945
- 3.320552517
- 1.373128555
1.022461644
2.326357675
2.664183479
0.042337385
0.393221014
1.697147190
4.546910441
2.114874248
0.156572848
- 2.140187060
- 0.379554753
- 0.351544659
1.852519915
3.141184530

3.245145040

- 1.598345782
- 3.238399504
- 1.925480517
- 1.088708163
- 0.262059258
- 1.615550955
- 0.551242816
- 0.853688683
0.021887011
0.632115745
1.520250373
1.220570140
- 3.694717593
- 4.365953423
- 4443643775
- 3.896704880
- 3.735421994
- 3.172462403
- 3.257633369
- 0.733484510
- 0.556156539

2.270810301
1.997805758
4.442265796
- 2.807059961
- 0.654660682

4.425940570
4.826023696
3.795131758
2.424648611
2.067278302
3.090217494
6.142751918
6.368771112
5.320729396
4.026597744

5.622326852
4.267878302
3.319605165
3.666709138
4.996694347
5.961835280
3.756266837
2.397157622
1.458734622
1.926155579

- 4934637071
- 4.899683006
- 5.527883307
- 5.801927617
- 6.430629524
- 6.285766271
- 4.242394948
- 6.744757922

-1.371694426

- 0.217387405

0.921540923

- 1.272824553

- 0.134082352

1.069475211

- 2.357320963
2.144280423

0.929554152  3.449360027

- 2.335467893 4.984720105

- 3.659703275 5.349451554

- 3.058067373 4.217181767

- 0.583318244 1.509980164
3.697599512 0.579185890
4.889615846 - 2.827366246
4.984314689 - 4.367558482
3.786663529 - 3.845182651
1.414417391 - 1.044229979

- 1.885032509 - 2.425669349

- 2.278375918
2.187668638
2.005804471
2.869734765
0.168244831
0.523019929

- 3.341008866

- 2.179956188

- 1.083760908

- 3.440739209

- 2.374401827

-1.211108762
3.559972637
3.274353431
3.733249343
4.963748790
4.038491813
5.259381213
5.724014346
3.602267222
3.051659702

3.065548282
3.300386817

- 3.134217828
- 3.649892508
- 3.073753551
- 3.150706502
- 0.113857026
- 0.112389991
- 0.093441007
- 0.089602394
- 0.090459277
- 0.099564032
- 0.126619064
- 0.118311706
- 0.088020810
- 0.074954501
0.823004759
1.737774298
1.436079999
- 0.360434485
- 0.662713354

0.178315923

1.028028306
- 0.159189617
- 2.294511008
- 2.230124428
- 0.200011810

1.896521683
2.083979289
2.179853179

2.289617427
0.385620068
- 1.697390806
- 1.974260545
- 0.065310804
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- 0.324545412
- 2.249421955
- 3.243484029
- 2.025007633
- 4533432075
- 4.571323007
- 3.348865474
- 1.819891705
- 1.991069651

0.756096743

3.076347139

-1.767387687
0.338606391
- 1.243465081
- 1.783367833
0.858544307
2.441851557
1.907414563
- 4.687365709
- 3.050278735
- 4.805183596
- 4.946736162

0.234663653

1.016791228

-4.172189427
- 2.116694718
- 4.346965559
- 2439485649
- 0.372318314
3.524800861
4.182763856
2.320005052
3.136945966

3.679291873 -3.974524376  5.331470501
- 0.362673895 - 2.666877286 5.848296810
1.956920291 - 2.824988271 6.681132609
4.456604721 0.013299168 4.388986377
5.573206900 -0.712011425 3.236082665
4.373095178 -1.705724699 4.064466893
2.002365888 0.045892318 3.953574338
1.874414907 - 1.587446015 3.312301313

1.363150602
1.040547719
0.455787605
- 0.163540574
-2.974042574
- 2.508832021
- 1.835369005
0.251401959
-1.417774857
- 0.172799248

3.354526988
2.716006831

- 0.213565795

4.246473947
1.782966810
3.201775000
1.626764619

1.818384277

1.886819158
1.209815243

- 0.194997690 5.454640958

-1.360934188 4.388793841
0.336247270 4.279959677
1.291859706 - 3.509074548
2.687191098 - 3.349975492
1.208375848 - 2.493187775

3.425130911 0.253354253
2.584638198 - 0.359417399
4.059523305 -1.141715392
5.178080843 6.401060692
1.029273212 5.304696995
2.814387607 7.007480454
6.981216952 4.441015890

7.387483196
5.538792605

2.034448241
0.398306364

- 4.306128774 - 0.341406145
- 5.489280525 1.797812887
- 5.864558574 - 2.157190680

- 7.043479888

- 0.023947067

2.336092026

2.437103001
3.969666342
3.356783772
2.793864991
3.732254714
4.122849909

- 4.004660689
- 3.447457759
- 2.406305293
- 3.278205947
- 4.059225212
-4.477601786
- 2.456232363
- 3.517272934
- 3.894233435
- 2.618068304
- 4.039786205
- 3.480723521
- 0.125753472
- 0.085022370
- 0.098508565
- 0.143492990
-0.131113011
-0.072748782
2.636970311

2.072865317

- 0.982702093
- 1548967744
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Jl TS,cis

124
ZPE+TC=0.92646164 E(el)= - 2783.23558965 G=  -2782.30912801 v= - 1079.60
cm** -1
Pd 0.070767456 0.083102044 - 0.045473375
2.235119408 0.099724606 - 0.007466826
0.572859202 2.230424526 0.046670242
1.836039417 2.442803774 0.132612303
2.755121253 1.268361849 0.070824344
- 0.401316276  3.250223888 - 0.002936278
- 0.540342118 4.023921971 -1.171646972
-1.581476235 4.943466453 -1.203887851
-2.443187400 5.102446856 - 0.132011402
- 2.286863663 4.330044392 1.003608617
-1.273687920 3.382771055 1.090593802

0O0000000000000000OOOOOOOOOOO0000O0000Z22Z2

0.381128221
- 1.054902136

3.830965951

2.564962527

- 2.358913125

2.342572139

2.978464348

3.057424765
3.777232769

4.362645695
4.212509877
3.513112510
2.395393747
3.220416159

- 2.603772450
- 1.383444708
- 0.365001115
- 2.015608203
- 1.456585996
- 3.044181173
- 2.389985322
- 2.698005532
- 4.001525622
-4.293173319
- 3.649727625
- 2.683868782
- 1.386200894
- 1.325466071
- 2.494815666
- 2.618262383

- 1.087552014

- 0.158917456

-1.967213869 0.933064485

- 3.142165449 0.760671076

- 3.449464343 - 0.454518409

- 2.596643016 -1.534704764

- 1.402922970 -1.421072693

-1.618931690 2.247566634

- 0.541662628 - 2.630267914

- 2.753808447 - 1.604385993

- 2.492547744 -1.118526237

- 3.047845416 - 1.458000138

- 0.173092096 - 0.056306345

- 1.503607538 -0.017443369
0.769990473 - 3.554990507
0.138939736 - 2.515454367
0.446298931 -1.185156334

1.741635966
2.084761959
1.441788223

- 3.718631682
- 2.715623078
- 2.050504914
- 1.709555695
- 3.034101758

- 3.291468713
- 1.979363622
- 0.937853374
- 2.690168142
- 4583572217
- 5.797326085
- 6.463631023
- 4.015268251
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- 3.784115532
- 3.724606074
3.275248732
1.965915073
0.045402695
- 2.319839279
0.059498645
0.381258596
1.839798074

3.176810518

- 2.681112327
- 2.028093564
- 0.706279157
- 2.846516335

2.353549051

2.536204570

5.006456086
- 0.904099514

- 4.686679475

- 5.907660116
3.097926529
3.035790240

3.208623771
3.159009357

- 3.099730136
- 3.322301995
- 3.181143908
-3.717747292

4.277556557 - 0.639367780
4.815892292 5.400561380
5.103398659 4.025192453

3.998981179
2.661999295
2.415267071
3.512698821
6.373684781
6.488401511
5.367895438
4116017604

3.172553764
3.630851848
4.978083427
5.848255389
3.407638828
2.041758490
1.198840000
1.771132950

0.546110470
0.404433840
0.277215471
0.282519587
0.424847446
0.557647953
0.378402015
0.240403154
0.119357631
0.136936462

- 0.896479837
- 0.852122587
- 1.426386518
- 1.604395505
- 2.157900531
- 2.105294621
- 0.357470490
- 2.683064363
1.401985209
-1.721132921
- 3.239406383
- 2.963263700
- 0.691618610
1.485885690
3.874349792
4.917832907
4.636763151
3.182864063
- 0.608876749
- 2.249731841
- 2.331753555
- 2.794924543
-1.611455692
-4.511244670
- 5.027192825
- 3.884185245
- 3.642292709
-1.878827857
- 0.478802518
- 0.363646327
- 2.446857441
- 4.744995667
- 4.638502455
2.764366250
3.549215457
4.199827079

0.206508063

- 2.056270167
- 1.032263135
-1.232782332
- 3.300285504
- 3.497978168
- 2.470553089
-1.879781427
- 2.684233883

3.743217257

5.551250976
5.832927251
4.464861988
1.578197957
- 1.048820526
- 3.833682588
-4.370721773
-2.871753678

0.504735923

- 1.653453177
- 2.116746645
0.243107769
0.509186985
- 0.580523372
2.236007916
2.850895691
1.703784913
- 4.209729222
-4.441001848
- 2.998613639
- 1.813556052
-1.204340479
- 2.927690175
-1.770408701
- 0.418275281

-1.212110705

5.622653796
4.569392600
3.370443871
5.298663981
4.088457798
3.088250249
6.703284483
1.970146446

- 1.977530067

- 2.086954954

- 0.184300369

1.836818237

2.015611393
2.003850276
1.586278166

- 0.568217865

- 2.490696789

- 2.311999815
0.700176106
1.100444143

0.902321374

-4.575277058
- 2.741285823
-4.107885765
-1.767093160

0.087718233

- 2.539352157
- 2.564338457
- 4.063838845
- 6.234117468
- 7.419496902
- 4.250429430
- 6.426657768
4.017691889

2.569109423

3.378791495
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H 1.423887594 - 2.550116138 3.933105602

H 2.818194747 - 3.436353813 3.371463950

H 1.322510062 - 3.501791236  2.446496562

H 0.984300180 3.282334293 2.666311042

H 0.238722255 2.564000855 4.089723838

H -0.246273093 4.168869257 3.555608573

H - 3.131465142 1.936655846 2.560935180

H -2.681237895 3.283559859 3.597214359

H -2.131838696 1.673252750 3.989014522

H 0.766307321 2.370924453 - 3.913303605
H -0.941486048 2.578589946 - 3.528469656
H 0.094003433 1.662882986 - 2.443792491
H 0.586979858  5.949899052 - 2.816866716
H - 0.572920492 5.105377235 - 3.840281199
H 1.143717681 4.863724849 - 4.085950506
H 1.055930277 - 0.787593962 - 2.426325057
H 1.819854146 - 1.946649467 - 3.500365854
H 1.580154060 - 0.280628707 - 4.036890001
H 5.277343383 - 0.440190539 - 3.332494707
H 4.073100857 0.081525814 -4.507570775
H 4.289888806 - 1.624360668 - 4.,183991625
H 5.628937450 6.108410946 0.647309090

H 1.406377243 5.371293050 0.434551674

H 3.322435615 6.906880474 0.670433126

H 7.264764909 4.016007971 0.468954369

H 7.473929901 1.596650917 0.225488045

H 5.501264684 0.129249486 0.017156948

H - 0.335789161 -0.110645381 4.808948595

H - 1.392926343 -0.471509954 2.598609246

H - 1.644657156 -4.050737808 6.077089119

H - 2.670213091 -4.414304139 3.826204189

JI TS,trans
124
ZPE+TC=0.92879039 E(el)= - 2783.25547418 G= - 2782.32668379 v= -1040.95
cm** -1

Pd 0.103464207
2.290114503
0.449973076
1.684611153
2.703909625

- 0.013652151
0.136591033 0.066551452
2.111644164 - 0.133167810
2.439594946 - 0.007848610
1.350822948 0.072421031

- 0.077838102

on0zz
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- 0.615295872
- 0.779340142
- 1.894232059
- 2.806707282
- 2.631903543
- 1.542749134
0.198972442
- 1.327843936
3.126959382
3.761973376
4.532958144
4.659900478
3.987861914
3.198371008
3.542515536
2.475580843
- 0.613843868
- 1.407629697
- 2.019721689
- 1.934515292
-1.511048624
- 2.580612515
- 2.086576514
- 2.394299913
- 3.391786002
- 3.691680903
- 3.193484482
- 0.506904671
1.624224774
2.623397920
2.582056841
0.565867994
0.528038327
1.531083010
4575931532
2.134155189
- 0.316150838
- 2.614861595
0.040985474
0.112715675
2.103377165
3.276672782

3.019817879 - 0.310137288
3.656455932 - 1.555264043
4.473742903 - 1.706443411
4.651900885 - 0.680555792
3.997396817 0.525798059
3.159327311 0.737026916

3.431372991

2.449622190
- 0.994303701
- 1.299266407
- 2.454353879
- 3.279112707
- 2.981134805
- 1.842513263
- 0.444186013
- 1.481906430
- 2.802446476
-1.767426652
-1.115445223
- 0.265191099
- 1.570859344
- 0.602036518
- 0.859557702
- 0.010982011
0.504106215
1.363356578
1.111374887
- 3.132532676
- 4.274084817
- 5.209883695
- 6.029698340
- 4.155340943
- 4.985962686
-5.913912148
- 0.675739717
- 0.654052422
3.193700942
2.197154995

2.037694896
4.489521896

- 2.685768986
- 0.469759579

- 2.691173373

2.054356196

0.164223400
1.383063071
1.423691320
0.317972919

- 0.853101513

- 0.953448325
2.614326971

- 2.231004858
1.997233375
1.700110686
2.516263395

- 0.233207923
0.237106107

- 3.935278324

- 2.669569310

- 1.595558482

- 4.159859173

- 3.110566281

- 1.844159905
3.390669115
2.673915406
2.894499866
4.011025219
3.569578813
4.685112833
4.908097050
3.703811368
3.171760100

2.924081090
2.822032082

- 3.297391560
- 3.778688267
- 3.080440926
- 3.047044781

4.363865427
4781217797
3.763655399
2.391101568

5.688327133
4.339069324
3.377311485
3.707248518

2.016380858 5.032028460
3.024872719 6.010442953
6.103972172 3.845282794
6.347438097 2.489396352

5.312183588

1.537210152

0.183319281
0.176108028
0.122899963
0.059806170
0.068227080
0.135848746
0.215617291

0.202628731

0.161202640
0.123261861

4.011347672 1.986215204
- 4.570999739 - 1.933708951
- 4.848311835 - 0.990299773
- 5.751528680 - 0.015532922
- 5.326339398 - 1.884035648

- 0.605314109
0.454850692
0.265383097

- 1.831449468
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- 6.226443873
- 6.468806383
- 3.653109516
- 7.214383861
1.209070695

- 0.909360929
0.125810829

- 2.803582620
1.066138409

3.492224596

- 2.030655591
- 1.012373445
- 0.486854620
-1.222731103
- 2.275582728

- 2.052492840 4.982203459 - 2.647340448

-3.659761720 5.301523392 - 0.824558034

- 3.353491092 4.138581431 1.319075725

-0.888987318 1.467406720 1.827220136
3.624789537 0.604901733 2.317422535

5.036061061
5.275208117
4.076404647
1.535582247
- 2.666404495
- 0.868338075
- 2.420254227
- 2.338587417
- 1.465147960
- 3.784947259
- 4.319524855
- 3.432877228
-1.474135431
- 0.297646494
1.660023039
3.434314993
3.360406995
- 0.298937927

- 2.722885388
-4.167272552
- 3.642995302
- 0.987615562

2.342190963
0.376718598
- 1.704049299
- 1.938081353

- 2.347074850 - 0.029566509

- 2.189624346 - 0.401034317
0.346347769 0.525794830

- 1.269708670 -4.751712610

-1.733327105
0.696331762
2.229747418
1.778184716

- 3.494940140

- 2.213602212

- 3.640310984

- 5.300476418

- 6.762345468

-4.907871278

- 2.505719565
- 5.149201298
- 3.276627795
- 1.021849556
3.745740043
3.946382243
1.795513432
2.183459140
4.177689624
5.381390866

1.485574908 - 6.555635520 5.777927185
4.432743575 0.035761362 4.514928205
5.594122860 - 0.559585227 3.332850479
4.487869703 -1.673620253 4.135240608
1.948766088 0.008377378 4.017267761
2.019280588 -1.680977553 3.520581517
1.358476318 - 0.465508051 2.423823826
0.640468328 3.330098345 2.419725651
-0.128998736 2.647501872 3.848332998

- 0.689318897

4.183079285

3.192172081

- 3.364340134 1.700322602 2.203282726

- 3.053078865 3.121110246 3.200524517

- 2.422040428 1.552309573 3.676639921
0.765767003 1.884665253 -4.096770325

- 0.955048269 1.912149487 - 3.722896243
0.185668694 1.244461317 - 2.559966590
0.201480280 5.498469498 - 3.376490901

- 0.828082367 4.429615044 - 4.326862982
0.912361027 4.347390262 - 4.503263731
1.562064058 - 3.437377032 - 2.505522599
2.979685146 - 3.168004020 - 3.513602123
1.470836086 - 2.377119320 - 3.912246435
3.482693501 0.441729033 - 2.485160568
2.739628828 - 0.188002057 - 3.952303826
4.235708312 - 0.893140427 - 3.348228910

5.105341641
0.975428314
2.734948056

6.476152930 0.226713896
5.326781143 0.023425184
7.052269904 0.146041211
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ZPE+TC=0.8527314 E(el)=
cm** -1

Pd -0.320812417

O000000000O00O0000O000O0O00O0O0O00O00O00O00Z22Z2

6.932747451
7.370400331
5.546927721

4.540832515
2.139478254
0.480303861

0.256102663
0.230225214
0.161975078

- 4.286831214
- 5.976561575
- 5.103324695
- 6.790110278

1.700056983

- 1.089763765
0.718874438
- 2636128903
- 0.822095786

- 0.075494680

- 0.221601552

- 2401.82571618 G=

1.378554643

1.028424387

- 2.576977824
- 2.950436279

FGI’S,cis

- 0.288904400
- 0.082949277

- 2400.97298478 v=

0.276469442
1.558732597
2.333033909

2.106647588
2.168952206
0.902728776

- 0.239408820
-0.163473178
- 0.130308132

- 0.460402872 3.318175240 - 0.149707920
- 0.598970632 4.130836497 - 1.284354300
-1.220672069 5.362206957 - 1.109587510
-1.693456850 5.761060830 0.130806197
-1.593315879 4.912713702 1.219437987
- 0.980996440 3.667463680 1.103234387
-0.074598885 3.662566724 - 2.624736973
- 0.829514313 2.737953411 2.290510067
2.431914469 - 1.443200460 - 0.004900043
2.936986136 -1.838495124  1.242556917

3.692688304
3.936516580
3.400365493
2.621092787
2.635956468
2.001599112
- 3.613609301
- 2.913720572
- 2.170000361
- 3.372233128
- 3.039176734
-4.747265010

- 3.004327417
- 3.736704339
- 3.333713318
- 2.184955666
- 1.047240042
-1.749784818
- 2.075718089
- 0.996575120
- 0.910244519

1.278240726
0.128689409
- 1.080698846
-1.178520451
2.497879897
- 2.489689060
- 0.438111035
- 0.744365469
- 1.713095623

1.355123708 0.014497910
0.070797793  0.259858516

2.022912650

- 3.433427055
A9
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- 4.285134002
- 3.844479928
- 4780402104
- 4.367567609
- 3.918291181

1.321358412
1.998278587
3.413156672
4.098873337
3.396121175

- 3.214948021

- 1.875069188

- 0.718946463
0.352407302

- 1.969043130

- 0.889999819
0.260303309
3.671482949
1.236552874
0.510387170

2.935961300

- 3.313292679
- 3.862827103
- 4.313692513
-4.746417460
- 3.826116372
- 4.254659207
-4.725072932
- 1.233370089
- 1.383369673

- 1.963431550

- 2.339008142
- 1.193000162
- 3.417602949
- 2.286193619
-1.183787262
- 1.088968481

0.949663686
1.562540843
0.794186071

- 0.441337563
-1.204657812
- 0.588316207

3.594458406
3.010339099
2.998077588

2.863158668 3.297973708

- 0.900563594 2.491332833 - 3.156089505
0.002893108 4.766787046 - 3.663819350
1.853090368 - 2.886286096 - 3.489397102
2.766400761 - 0.600640375 - 3.146729212
4877624967 4.776016107 0.059945352
4.994964466 3.370369859  0.000928945
3.794680975 2.649709922 - 0.058966324
2.521076448 3.261992689 - 0.074769515
2441949136 4.636089456 - 0.004849818
3.637899881 5.374614891 0.062054893
6.183873887 2.608790210 - 0.002997825
6.135561688 1.233536204 - 0.060634673

4.923220520
3.744103310
0.947025551

0.522423067
1.236720397
3.297528257

- 1.333237180

6.024586280

- 2.158527591
- 1.988530878
- 0.843989962

4103770414
4.541224145
3.581371257
0.991307596
- 0.420786219
- 2.910031424
- 3.329846614

6.731462525
5.222184430
1.711675978
2.640465176 0.015304146

- 3.340671007
- 4.632575048
- 3.927257832

- 5.093049700
- 4.288701206
- 5.144239354
-4.407297977
- 3.611706963
- 3.081085436
- 4.069610576
- 2.714568016

- 0.107238795
- 0.101788519
- 2.464490262
- 1.956924219

0.243582860
2.178221671
1.895824566
2.235704799
2.220369350

0.178834909
- 1.966598681

- 1.384651001 - 2.252056182

- 1.594428668 - 0.120437359

- 0.253651465 1.287691030
2.020190444 0.871983576
1.485042381 - 4.305827026
0.242217084 - 2.373892013
3.955155082 - 4.280455524
5.179946030 - 2.255970559
3.925575912 - 0.290126335

- 3.144031645
- 3.969876888
- 3.532489037

- 2.155775360
- 0.935983184

1.549681223

S50



I r I I rI rIrI rI rI I rI r rI rIrI I I IIIIIIIIIIITIITIITIITIITIIITIT

112

- 0.658531918

1.255336905

- 4.339329005
- 5.105132627

2.642654014

1.270923146

- 0.955161290 -4.218739521 - 2.285990535
1.091088637 - 5.072939709 -1.187950135
3.471570776 - 0.552192722 4.419913118
4.682207957 - 1.038103355 3.236530703
3.651761120 - 2.242769818 4.005305598
0.983845544 -0.775104624  3.878803980
1.183086147 - 2.430436876  3.310589300
0.470436022 -1.221254211 2.248176720
1.363016251 2.746499026 2.347457864
0.595269402 2.268548016 3.855519418
0.603622717 3.958947608 3.365512064

-2.946393502 2.806262680 2.830222613

-1.917382784 3.805889104 3.843306884

-1.899967945 2.067256401 4.038608503

- 0.470206908 2.104493460 -4.079523745

-1.920225922 2.810536459 - 3.373993760

- 0.962861014 1.661771357 - 2.448369123
0.588300619 5.618073417 - 3.316645778

-0.989744979 5.129979812 - 3.934504822
0.465756302 4.394025962 - 4,575554312
1.369594350 - 3.758136388 - 3.053152702
2.817965807 - 3.203848663 - 3.886203410
1.253026831 - 2.560999992 - 4.337421557

2.787752713
2.310006433
3.800339466
5.771725618
1.492607173
3.574920440
7.140931612
7.061396830
4.935149112

0.303381595

-2.541197081

- 0.340500624 -4.101307160
- 0.888131310 - 3.343623296

5.384888581 0.107051950

5.153705855 0.002684559

6.452932283 0.115457279

3.113466895 0.038455698

0.674653090 - 0.067884368
- 0.558053263 - 0.150299985

I:GI'S,trans
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ZPE+TC=0.85352252 E(el)=

- 2401.83972680 G=

- 2400.98620428 v=

cm** -1

Pd 0.021964166 - 0.048115438 0.206414392

N 2.043940004 0.010633430 0.041143998

N 0.391768225 2.169246588 0.046051109

C 1.659364064 2.367031050 0.154259710

C 2562428029 1.189434963 0.141340240

C - 0.495143975 3.238965483 -0.211511992
C - 0.428076498 3.912363319 - 1.449989190
C - 1.320239896  4.960290956 -1.644271121
C - 2.246744729 5.317222782 -0.677043224
C - 2.325634227 4.604864194 0.505498151

C - 1.459255744  3.546456518 0.758472495

C 0.536035956 3.481092917 - 2.540771350
C - 1.483524452 2.783389465 2.060702537

C 2.845799025 -1.164415753 - 0.066585906
C 3.412428946 -1.722604569 1.088582049

C 4.141680520 -2.895752827 0.928950113

C 4.304242108 - 3.482116279 - 0.314789033
C 3.735997891 - 2.903032556 - 1.434593145
C 2.989707418 - 1.733937253 - 1.336829482
C 3.206370342 - 1.099664560 2.452639586

C 2.339050756 -1.122620028 - 2.558062760
O] - 2.808183874 -2.581775901 1.075893399

C - 2.382545825 -1.352946432 0.825533452

O] - 1.835298270 - 0.630634807 1.653969990

C - 2.688269980 0.346010270 - 0.894511285
C - 2.613653420 - 0.958373827 - 0.561433471
C - 3.083891300 0.698052933 - 4.605660437
C - 2.836167713 0.128138690 - 3.374229011
C - 2.936069855 0.894372608 - 2.205313374
C - 3.442580204 2.039793184 - 4.696023518
C - 3.542275230 2.810851730 - 3.547997916
C - 3.283208516 2.244490670 - 2.312564439
C - 2.398144506 - 3.194399464 2.310048770

C - 0.426446009 - 3.986803855 0.934067303

C 0.804261600 -4.622071455 0.837191226

C 1.381853725 -5.194297549 1.958078693

C - 1.073658764 - 3.883833110 2.160866653

C - 0.484812275 -4.458722081 3.282799771

C 0.727359085 -5.120462982 3.179936943

C 4.348839389 -1.379423872 3.416497885

C 1.876468821 -1.550675942 3.052949018

C -0.471758610 3.366751718 3.044843490

C - 2.865996441 2.693794495 2.684728347

C 0.159190226 2.116357685 - 3.118418807
C 0.675026544 4.495662357 - 3.663711796
C 1.062798086 - 1.880266119 - 2.916694392
C 3.283562772 - 1.038060673 - 3.748699219
C 4.673376427 5.306421225 0.458476518

C 4.944164647 3.923886297 0.361930850

C 3.829953047 3.079978169 0.267834531
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2.499579344
2.268495360
3.375633460
6.207858934
6.307045561
5.178237732
3.929656101

3.552971681
4.907010099
5.768425888
3.293363529
1.922666189
1.087064692
1.670573607

0.248985082
0.348526237
0.456836510
0.353469513
0.259461586
0.177605266
0.186018419

1.528714088 3.381221514 - 2.094023116
-1.297703398 5.506861812 - 2.576687901
- 2.918233250 6.146670110 - 0.855559986
- 3.063863751 4.875201525 1.248900472
-1.162147562 1.758953606 1.838158230
3.159114046 -0.014725769 2.321116985
4593018878 - 3.357535123 1.796803471
4.881662278 - 4.392230990 - 0.410309200
3.873348696 - 3.361296571 - 2.405980143
2.046884981 - 0.100360298 - 2.306031706

- 2.793791006
0.096394997
- 2.604277688
-2.997991770
- 2.543534373
- 3.640219856
- 3.818564720
- 3.353180270
- 3.193812014
- 2.366272176
- 0.893823405
1.302344431
2.334352295
- 0.983040828
1.166584278
4.217263147
5.317435674
4.385531253
1.705502202
1.875428849
1.027517944

-1.750042173
- 1.579042046
1.069914623
0.100755102
- 0.913002024
2.480436197
3.855023829
2.842978095
- 3.901477613
- 2.441819775
- 3.591119201
-4.679527918
- 5.701793809
- 4.392630585
-5.572779527
- 0.804809320
-1.116577804
- 2.429772758
- 1.073078305
- 2.629813177
-1.313219343

-1.277437141
0.239081111

- 0.082961320

- 5.503465725

- 3.312477561

- 5.664251082

- 3.614343599

- 1.411006915
2.542936118

3.098173889
0.040775553

- 0.122483544
1.879575031
4.243085738
4.059328447
4.331664134
2.991556064
3.705764180
4.017574532

3.207042787
2.408472401

0.537498258

3.378762828

2.632537320

-0.447713342
- 0.733398552
- 3.609945811
- 3.209211852
- 2.852751639

2.786454280
4.393551760
2.331982138
3.657176503
2.005092827

3.966607177
3.304491474
1.974128002
3.062440385
3.527677264

0.925533985

- 0.779824655

0.041082553
0.950941221

- 0.250867174 4.595584247

1.445249517
0.363212419

1.772573309

1.350343654
5.482838893

4.175227022

- 1.904574745

2.176476445

- 3.814249589
- 3.668246422
- 2.347029557
- 3.293882364
-4.231991810
- 4.362880699
-2.077277473
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1.285636555 - 2.911780601 - 3.193781839
0.556508813 - 1.409448527 - 3.760360465
4.202663552 - 0.509998860 - 3.495653216
2.808087322 - 0.508272745 - 4.573533554
3.560913602 - 2.024148212 -4.120598761
5.494964648 6.007168213 0.537376672
1.265675545 5.314470334 0.345056983
3.196541324 6.831828065 0.538644719
7.105382293 3.895105744 0.422256334

7.287553101
5.304996359

1.466358356
0.014409749

0.253657270
0.114047979

112

ZPE+TC= 0.85248838 E(el)=

Pd

O0O00000000000O0O00O00O00O00Z22

0.203860823
2.217562711

- 0.038130065

- 2401.84254367 G=
- 0.058788929

- 0.274879563
- 0.255841793

- 2400.99005529

0.651705353

2.191728070

- 0.185492965

1.918636345 2.336844346 - 0.342814758
2.775069190 1.118700732 - 0.371584505
- 0.154300792 3.338066289 0.039198303
- 0.549700532 4.148039430 - 1.035669912
-1.248205592 5.310438871 - 0.732146199
- 1.558862439 5.642926527 0.577200746
-1.211886159 4.792742429 1.611192960
- 0.505745136  3.618301195 1.366331960
-0.218886488 3.742795613 - 2.455083806
- 0.066024053 2.701789269 2.488451437
2.996216283 -1.218796869 - 0.058575746
3.526509075 - 1.453153753  1.219214000
4.262562644 - 2.619856127 1.393355808
4.459194015 - 3.510012270 0.351835177
3.904468482 - 3.259774899 - 0.890485467

3.154598510
3.244099821
2.569702317

- 2.112152416
- 0.526520863
- 1.802809356

-1.124257074
2.383606411
- 2.482483760
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- 3.412471572
- 2.704235719
- 1.876665692
- 3.485478193
- 3.009004363
-4.771134854
- 4.308214995
- 3.945378857
- 4.884128348
- 4550865923
- 4.102320696

- 1.579048842

0.737793791

- 0.503667949 0.455934815

- 0.497512056
0.899214091
1.320178418

1.815659050
0.636986364
1.750477405
1.304097253
2.210817055
3.111968895
4.024065906
3.575391925

- 0.455415868

- 2.648319744
- 1.425948118
- 0.422466988
- 2.901529034
- 1.912389235
- 0.683048352

- 3.049618248
- 1.404405137
- 0.181481521
0.727028118
-1.731787180
- 0.819011467
0.402909708
4.366178204
1.918443423
1.348116756
- 1.014590034

3.040732604
2.705534137

- 2.809528044
- 3.298776997
- 3.779481405
- 4.304353446
- 3.332954754
- 3.864490490
- 4.353672799
- 0.481406132
- 0.909987793

0.049546045
1.874064787
2.310865881
1.404000654
0.521718132

- 0.383384858

0.057343293
3.408682531
3.038747996

2.961038239
3.677546974

-1.032732991

2.515581634

- 0.405525284 4.860656772

2.218921285 - 3.043004738 - 3.287991798
3.503319709 - 0.894609484 - 3.280958818
5.077739076  5.144629924 - 0.492485581
5.278458946 3.747156206 - 0.501878464
4123775511 2.954319300 - 0.451638015
2.816226923 3.487624354 - 0.393925569
2.656990312 4.856191069 - 0.373563859
3.805916189 5.667295490 - 0.427068531
6.509713240 3.057964636 - 0.550795388
6.544940927 1.680780478 - 0.541121274
5.378804099 0.897803878 -0.478180748
4.160175687 1.540932429 - 0.433295090
0.839882558 3.459839143 -2.477457062
- 1.554201694 5.969965509 - 1.532766286
-2.090160984 6.561791901 0.787950590
-1.478630676 5.048479429 2.628561741
- 0.045841059 1.681430508 2.078474425
3.131432940 0.489796406 1.997661134
4.686371275 - 2.835431066 2.365160391
5.044022447 - 4406090832 0.511841553

4.056454531
1.638081807
0.236883153

- 2.860489689
- 3.598538172

0.462642538
2.584350263

- 3.966126060
-1.248987211
- 1.584809227

- 2.863387422
- 3.465596501

-5.061110261
-4.271871817

1.034072079
0.238775451

-1.695771168
- 2.309888851
- 0.327711408

2.379592889
1.658379612

- 3.405190206
- 1.242096386
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- 5.251995706
-4.657311423
- 3.864274213
- 3.047682909
- 3.874962878
- 2.112826877
0.059808787
1.683964665
- 1.062782603
1.107408651
4.164905554
5.327853191
4.465608106
1.664836418
1.979982692
1.095070207
2.088784008
1.659382120
1.387843463
- 2.051338937
- 0.961930365
- 0.750558745
- 0.756019355
- 2.097346627

3.456362967
5.086147912
4.284837931

- 3.858900778
- 2.091679739
0.098854969

0.288819855

2.966156074
2.375138058

- 2.629995567
- 3.476637862
- 2.894082469
- 3.749897067
- 4.677204560
- 3.883751259
-4.767706953

- 0.258086465
- 1.423154209
- 0.219915522
- 1.911925035
- 0.910962693

- 1.024966956
0.293055147
2.587164716
3.365217566
1.744847443

- 1.439417987

- 0.652123838

4.152086406

2.947390888
3.947945540
3.844171745
3.465448599
2.319268368

2.165953361
3.766527317
4.061600973  3.343681795
2.559674994
3.641020886
1.909211029

3.377785452
4.234743369
4.372745904

2.182552016
2.750887156

- 0.890389150 1.674915387
0.155175173  5.755938889

- 1.455967684 5.139210931

-0.068179561 4.539681223
1.576775990 - 3.721971363
3.106605584 - 3.597067202
1.693230818 -2.762726114
3.712110209 0.041309472
3.070306998 - 0.648898952
4.459260931 - 1.389157268

5.932978467
1.679495776
3.679043055
7.434107015

7.502198561

5.453040234

5.807424656
5.315628551
6.741280994
3.620122979
1.179138813

- 0.181705724

- 3.863395698
- 2.871901142
- 2.181380102
- 3.196870816
- 3.562647809
- 4449315729
-2.728517137
- 3.593465281
- 4.199258688
-2.764070779
- 4.250070910
- 3.460707180
- 0.533376944
- 0.316871911
- 0.415672856
- 0.594484950
- 0.580806017
- 0.469462276
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Gtrans

112
ZPE+TC= 0.85087343 E(el)= - 2401.85397971 G= - 2401.00310628
Pd 0.644187204 - 0.119252515 - 0.667196285
2.550299958 - 0.089515753 0.006418734
0.915362530 2.047994426 - 0.336629507
2.121263889 2.270568732 0.042368534
3.013195391 1.094623692 0.244662374

O0O00000000000O00O00O00O00O000O0000O000O000O00O00O00Z22Z2

- 0.053929823 3.033268977
0.055905347 3.833493667

- 0.610133235
-1.761931663

- 0.980034866 4.724474339 - 2.018305274
- 2.085283648 4.808774149 -1.187997359
-2.187651180 3.982687180 - 0.083788765
-1.184391800 3.071269093 0.222548692

1.204139193

- 1.263756905

3.313778569

3.651155579
2.167888071

- 1.264362102

-2.732691123

1.431700836

0.268985832

3.485206516 -1.681420563 1.599152882
4.202402864 - 2.854661531 1.804908543
4.722123312 - 3.578133242 0.745406714
4.518558679 - 3.151832407 - 0.553743339
3.803119430 -1.991133247 - 0.823797475
2.854967658 -0.934122863 2.757038834
3.591073142 - 1.498002947 - 2.235579401
- 2.959085725 - 0.946178329 - 0.254813230
- 2.481198968 - 0.078576440 - 1.139567532
- 1.288620378 0.079939370 - 1.410336606
- 3.212609197 1.687008259 - 2.624972620
- 3.524256275 0.692021335 - 1.775565990
- 6.317588414 3.379463947 - 3.877568675
-5.502903465 2.521525749 - 3.168249517
-4.112535092 2.558010180 - 3.336726319
-5.765262755 4.290066000 - 4.771235605
-4.390991680 4.339494496 - 4.952326027
- 3.573771696  3.483197555 -4.239617880
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- 2.062450156
- 2.010123236
- 1.461918223
- 0.440827326
- 1.534049041
- 0.511139618
0.031511709
3.567621668
1.373487965
- 0.415760941
- 2.685244410
1.013767530

- 1.801430648
- 3.240576881
- 4.290073157
- 5.053931550
- 2.944038443
- 3.720946323
- 4.769400738
- 1.156858813
- 1.289409491
2.708213547
1.900491576

2.367525328

0.465152922
- 1.615004708
- 2.339282902
-1.799943371
- 0.346850442
0.195107446
- 0.526036017
4.080981225
2.874074830

2.582007247
1.899313492

- 3.541714967
- 3.658302216
- 3.258888977
- 2.616128373

1.412849814 4.837922843
3.524769727 - 2.619573381
4.653183964 - 0.468247016
4.889660212 5.223668578

5.193576391
4.161714596

3.844608706
2.992489547

1.221926863
1.192498202
0.778156399

2.884753046 3.456833607 0.392878344
2.619391725 4.806879194 0.431920813
3.641153067 5.676424519 0.855507694
6.416959449  3.225066425 1.530159433
6.556477072 1.857031943 1.446605801
5.507384991 1.013686504 1.037972340

4.298611900 1.585905942 0.704954202
2.124666160 3.537332677 - 2.153963231
-0.926423514 5.361108870 - 2.891019853
- 2.876482497 5.511406245 - 1.414384925
- 3.063500959 4.041343065 0.548314003
- 0.823374894 1.204262348 1.134165588
2.913904152 0.137205787 2.546116997
4.354448693 -3.211112357 2.814300961
5.282741938 - 4483611281 0.935516255
4.918837349 - 3.730025672 - 1.375453354
2.620381485 - 0.987075920 - 2.253035834
- 4541637032 0.430100923 - 1.519402029

0.662383516
- 2.152388600
- 7.389621134
-5.942918817
- 6.408980938
- 3.960176233
- 2.498555844
- 2.658077540
- 1.236891861
- 2.809471705
-1.838281943
- 0.015263438
- 0.128618184

0.828576829

3.151965177

- 1.639854168
1.859617988
3.342604940
1.817227619
4.959280126
5.044395713
3.514811952

- 2.150071444

-1.202104219

- 2.651207101

- 4.509492672

- 5.870584645

- 3.488997221

- 5.361536195

- 0.503934630

- 0.910010903
- 2.799419526
- 3.738526785
-2.473974445
- 5.326474183
- 5.650633410
-4.374182037
1.309334160
0.868299128
- 2.045856098
- 3.329612653
- 2.367623481
1.182818683
- 0.095653625
4.846438079
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4.634884089
3.450601911
0.893671204
1.250695499
0.839634695
0.627359997

- 0.442058893 2.031062573
- 0.794495779  3.674936268
- 3.334757052  1.585421877

- 3.133758546
- 2.693309661

1.860450489
0.117660486
0.907683304
1.516247429
0.586266707
2.314609582
2.790839734
4.486921441
3.240898951
4.662456587
4.481768042
5.649280756
5.647846062
1.653301901
3.436789559
7.251899670

- 0.949553519
- 2.179585347
- 0.710250593
- 2.346153999
- 1.096995612

4.007148315
4.438866449
3.663116509
3.115697153
1.939552894

2.846053375

2.298355379

2.783369324
1.116070763
2.197494640
2.432091640
1.487473689
5.772689921
4.954079684
4.698172683

- 3.374841853

- 3.115780600

- 2.223833595
0.384039341
- 0.087828415
- 0.912986486

3.435431261
2.915707793
1.082446532
2.355166352
2.655529461

- 4,206548218
-4.161446696
- 2.902932412
- 3.107638731
- 4.360328219
- 4.251597601
- 2.977926000
- 3.387348923
- 4,232688540
- 1.935743492
- 3.622818321
- 2.595550296

5.930231030

5.202085264 0.144191840

6.737853152
3.832754666

1.535387749

0.889414589
1.855629250

I I I I I I I I I I I I I I I I IIIIIIIIIITITITT

7.506026494 1.409357309 1.706539085
5.662455275 - 0.056305373 0.990593652
Hcis

124
ZPE+TC= 0.93266564 E(el)=
Pd 0.077722507 0.078800400

- 2783.26617756 G=
0.203018729

- 2782.33351192

N 2.111097175 0.113849020 0.199538808
N 0.475910045 2.283022769 0.038002737
C 1.734054506 2.455243776 - 0.150744935
C 2.630644782 1.272294251 - 0.038852717
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- 0.421646155 3.376401299 - 0.039994750
-1.167666199  3.525369227 - 1.216993045
- 2.005711327 4.629763495 - 1.313543839
-2.112070218 5.537684239 - 0.273830211
- 1.420458793 5.324136555 0.906000625
-0.573986337 4.230328823 1.063230793
-1.031337226  2.526880158 - 2.344959074

0.092934792 3.951714702 2.397521180

2.943705180 -1.047944768 0.167158090

3.540338336
4.347234787
4.564655783
3.972176787
3.143504364

3.303342970
2.498055989

- 1.436020837

- 2.193020794

- 3.079192876

- 2.348508130

- 1.739006303

- 6.038136812

-4.802216721

- 3.669533943

- 6.169376568

- 5.055545564

- 3.823924675

- 1.740231228
0.142040521

- 1.492433600
- 2.621591846
- 3.267815499
- 2.794820723
-1.676203156
- 0.766005757
- 1.190034094
- 2.594716712
- 1.652870079
- 1.919283776

1.354004034
1.276562515
0.070363165

- 1.085355616

-1.066414384
2.659824832

- 2.346490264
3.213149088
2.615720873
1.831961093

0.859524052

- 0.322350004 3.026036280

0.822884952
0.408261199
1.205836885
2.031237526
2.838996596
2.437351645

2.833558422

2.061204114
2.524202484
2.335841597
1.389856871
1.201465413
1.686303574

- 3.954946379
- 3.978423540

2.857692465
1.198867568

0.687521417 - 4.355980330 - 0.017924003
- 0.059943958 -5.111671401 - 0.911076757
-1.162384411 -4.336804707 1.531314951
- 1.904402168 -5.089260771 0.630049121
- 1.353498996 - 5.484953491 - 0.580140394

4.462654718 - 0.882983607 3.635585067

1.999315859 -1.237074847 3.297446450

1.417337555 4.690816601 2.574386342
-0.821796186 4.286386861 3.572632139
-2.341122396 2.293625177 - 3.082267423

0.080133883 2.919737578 - 3.314827939

1.486147040 - 2.208196223 - 2.860718004

3.537427101 - 0.851210645 - 3.408618322

4.705090064 5.227176928 - 1.292675367

4.980551806 3.877662275 -0.982116878

3.881468650
2.562504565
2.325147761
3.416227009
6.234903002
6.340040355
5.225227668

3.088427069
3.587321988
4.906261399
5.710632997
3.229273725
1.892190881
1.107764291

- 0.617679980
- 0.543681097
- 0.862685242
-1.237330517
- 1.005346313
- 0.690833423
- 0.344002245
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3.985265008
- 2.780837974
- 2412558554
- 3.324751744
- 4.166937192
- 5.086385304
-4.734313119
- 1.963050419
- 5.561940650
- 0.737989297
- 2.582380450
- 2.758350434
- 1.553936059

1.710133108

- 0.636985638
-1.962771125
- 2.751459339
- 0.205754313
- 1.003009042
- 2.339425474

0.178697433

- 3.074718827

1.571461490
4.779251396
6.399705433
6.009550395

- 0.310145300
- 0.580065448
- 1.050859751
- 1.626235152
- 0.705970510
- 1.256600935
- 1.762585452
- 0.110069743
- 2.264674391
- 1.892598911
-2.217197344
- 0.371906681

1.733026783

0.303635198
3.184150655

4.826630734
5.203782283
4.150794261
1.941616537
0.039545270
- 0.764952047
- 1.748726957
- 6.907563080
- 4.714447904
- 7.139134093
- 5.148402046
- 2.956497688
- 2.820024024
- 1.301619936
0.734139213
1.702634043
0.369062585
- 2.923348294
- 1.938979561
4.293025267
5.407683689
4.577814905
1.764496652
2.072621455
1.159778405

0.201376584

-0.529767893 3.052048094

2.350377831

2.875027582 2.431103655
0.296975806 2.425448736
- 2.991750030 2.172712306
-4.139744411 0.033444968
- 3.300332423 - 2.026838164
- 0.274824765 - 2.128092405
-1.458951257 0.319843526
- 0.314000537  3.497406567
1.725172909 3.102309776

2.230424136

1.031119606

-1.151002563

3.788730718 0.690940271
3.071800064 1.542939080
-4.101311471 2.867150278
-4.539945564 3.665959370
- 3.401935828 1.899294613
- 4.068336331 -0.261725911
-5.415741149 -1.857177032
-5.363147197 0.877701282
- 6.082448020 -1.267423734
- 0.245496876  4.501620260
- 0.586001040 3.181190130
-1.900189316 4.009437475
-0.654128735 4.188460235
-2.283200782 3.599380867

2.604017444

2.178561299 4.372263158
1.811285126 4.530282712
1.277493465 5.765304016

1.866977728
3.577479364
2.445034450

- 1.830839256  3.895297187 3.445181420
-0.908614237 5.363330029 3.715699647
-0.414618432 3.878092240 4.496547362
-2.252289424  1.441293566 - 3.755533542

- 2.624898575

- 3.159912327
1.049737845

- 0.126272136

3.150408382
2.095413051

2.991675360

3.888595141

- 3.693428811
- 2.390716048
- 2.821459299
- 3.771990663
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H 0.170369410 2.187740655 -4.117584201
H 0.715516588 - 2.408744523 - 2.115049135
H 1.965847713 - 3.158308063 - 3.101253384
H 0.997706947 - 1.846954170 - 3.765726546
H 4.253963854 - 0.112263831 - 3.050041448
H 3.058313791 - 0.448724580 - 4.300482110
H 4.100351402 - 1.733576682 - 3.713365178
H 5.515552001 5.884596116 - 1.581234549
H 1.329823319 5.329779930 - 0.822911325
H 3.232626801 6.746774657 - 1.486757219
H 7.120715283 3.790302689 -1.275646970
H 7.313473147 1.421735070 - 0.716515170
H 5.355091135 0.057885378 - 0.117997269
H - 1.381046300 - 2.271888546 - 0.913004413
H - 3.075084965 - 3.736516468 -1.997438768
H -4.397467878 0.785732030 - 0.338065296
H - 6.121785203 - 0.703285342 - 1.356428005
Htrans

124

ZPE+TC=0.9307015 E(el)= - 2783.27504823 G= - 2782.34434673

Pd 0.005224499 0.003374446 0.009986813

N 2.050141224 0.004528162 0.007615409

N 0.429003808 2.189553241 - 0.019970816
C 1.680573349 2.356724905 - 0.255734923
C 2.568969813 1.161618249 - 0.237041588
C -0.416804866 3.321492792 0.123127058

C -1.035581946 3.873754608 - 1.002689362
C -1.761581165 5.048493032 - 0.823791683
C -1.898567004 5.622482772 0.427328259

C -1.350228479 5.001654699 1.538010441

C -0.604954749 3.834255120 1.416951507

C -0.942870193 3.220391559 - 2.363477611
C -0.009710889 3.138259484 2.624216603

C

C

C

C

C

2.877779297
3.567260372
4.329482959
4.429274333
3.756249163

- 1.134904403
- 1.231026882
- 2.375492712
- 3.362289262
- 3.227687255

0.235280217
1.459153997
1.662441668
0.695198000

- 0.503394590
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2.955508475
3.465879571
2.266148050

- 2.353235521
- 2.147939257
- 1.061437985
- 3.370630306
- 3.388140034
- 6.820303397
- 5.790006507
- 4.482220007
- 6.569964420
- 5.278389452
- 4.244353784
- 1.197408092
- 1.837901950
- 1.619662451
- 0.496339234
- 0.943910839

- 2.117998288
- 0.156514300
- 1.955378603
- 1.702280358
-0.617661338
-0.317198744

- 0.756625058

2.525301273

- 2.091672166

3.988818242
3.225680453
2.769926476

1.219834890
0.119279955
2.624434689
1.869698365
2.030989417

2.234007446
2.999274225
1.744143212
2.268666688
1.795601163

0.177781335
0.406139511
4.636445448
2.141612885
1.407088697

3.626166140
-0.871208686 3.279306644

- 3.290007251
-4.136270209
- 0.154168264
- 0.254512589

- 2.328916053 3.005996357

3.553124950 0.738976642
3.730367543 0.265933824
2.978874214 0.794407000
- 2.543103666 4.215883369
- 4482007454 2.763254509
-5.319775927 1.681304626
-5.147273273  0.883520643
- 3.453943569 3.056420093

2.251155042
1.175866681
3.494990688
3.275336869

2.923787971
3.871728953
- 2.960768443

- 1.506334881

- 0.055475447 4.014500507 - 3.315917642
1.539578923 - 3.217774902 - 2.533756241
3.267103481 - 1.489720865 - 3.146408748
4711412160 5.226291353 - 0.889785501
4961955672 3.839663181 - 0.797858586
3.844182022 3.020445084 - 0.588939385
2.527962672 3.520938168 - 0.475626566
2.318498154 4.879779073 - 0.559844222
3.429799559  5.716394808 -0.771073497
6.209599312 3.184521360 - 0.885184920
6.293391874 1.814793033 - 0.761973093

5.164487297 1.006841872 - 0.538123460
3.930307377 1.614999399 - 0.450797825

- 2.984374051 - 0.603835759 - 0.256845539

-2.878114187 -1.913454140 0.364655925

- 3.973702219 - 2.655759683 0.562752301

- 4.290098506 - 0.139644221 -0.706796722

- 5.387729505 - 0.875107067 - 0.505164158

- 5.313929989 - 2.184802314 0.165050530

- 2.010995394 0.158678404 - 0.415126007

- 6.309319985 - 2.846781538 0.385406905

- 0.493331853 2.232280271 - 2.225801506

-2.232201231 5.512533507 - 1.682381062

- 2.462488454 6.538380062 0.544325529

5.427943624 2.520422734
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0.044464222 2.068360528 2.383872926
3.479245621 0.816313071 2.025590927
4.864893726 - 2493903176  2.594137925

5.041067904

3.850628675

1.511141661

- 4.294676850

- 0.053287325

- 2.396501628

- 7.827066718

- 5.995222124

- 7.382949037

- 5.074370366

- 3.233376026

- 1.455097237

- 0.332399849

- 2.709935842

- 2.319329343

- 0.320051767
0.871460170
1.293943688

4573542113

5.595685868

4.636610161

2.032269597

2.093609266

1.278702601

2.108723755

1.790831185

- 4.235362597
- 3.994158435
-1.171211136

0.878597914

-1.262197003
-1.984111561

-0.285971286  3.430995396
- 1.537181686 - 0.055857868
1.511796406 1.841411983

2.493590486
1.150278305

2.117789107
3.051589353

0.564735327

3.411167858
3.156689486

4139775540 0.332201574
4.453802872 - 0.513528122
3.094340332 0.418430859
- 3.099011492 5.115257013
-1.912467486 4.418289298
- 4.624063793  3.391925378
-6.117498708 1.467094823
- 5.807820001 0.044344602
-2.485928901 2.461020283
-4.000001325 0.570780276

0.712175198 4.151596517

- 0.114306175
- 1.036904775

- 1.186004437
-0.227471748

2.979269479
4.134501488

3.986644506

3.842569813
2.608169984

2.119373148
3.829309037

1.417486358 4.705531234 3.084133092
-1.917465790 3.045473518 3.679664687
-0.827300847 4.287983476 4.283536735
- 0.515409190 2.601621633 4.647214273
- 2.266438952 2.439273666 - 3.888831285
-2.817919622  3.952530053 - 3.192765261
- 2.973830718 2.459886983 - 2.272631880

0.959299268 4.120762373 -2.934102720
- 0.453747517 5.017717179 - 3.473932158

0.003938920 3.528379239 - 4.289077692

0.803126746 - 3.533095696 - 1.794430385

2.225484724 - 4.048461797 - 2.699463743

1.015274857 - 3.045030490 - 3.472576112

3.753260299 - 0.557736436 - 2.856739291

2.775989812
4.049700763

- 1.327433557
- 2.234532700

5.536828588
1.329565731
3.266715540
7.107921375
7.261998817
5.279776664

5.908210964
5.309444640
6.783254297
3.766587617
1.339169991

- 0.064513643

-4.105235362
- 3.296984390
- 1.051082627
- 0.468565965
- 0.840035365
- 1.048253540
- 0.833669301
- 0.437929977
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- 1.887701503
- 3.926133434
- 4.320703781
- 6.370845763

- 2.236737036

- 3.627459060
0.831592781

- 0.541932957

0.672974510

1.036551463
-1.183297531
- 0.812285099
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9. Synthesis of the olefingl-chloro-N-(4-vinylphenyl)benzenesulfonamide2j and
4-chloro-N-((4-chlorophenyl)sulfonyl)-N-(4-vinylphenyl)benzenesulfonamide
2k

The synthesis dfenzenesulfonamidé€$ and2k has been adapted from the literatdife.

Svynthesis of compouri®y:
S0O,CI

N 2.2 equiv Et3N
+ CH2C|2 dry /@/
HoN

2 OCtoZOC 24h
Cl 2j (y = 54%)

1 equiv
A solution 4vinylaniline (238 g, 2 mmol) in dry dichloromethane (5 mL) was cooled at 0 °C and
triethylamine 807 L, 2.2 mmol) and4-chlorobenzenesulfonyl chloride (422 mgQ 2Jamol) were
addedn sequencéo the stirred solution. The mixture was stirred for 1 hour at 0 °Qdamdurs at
roomtemperaturg20°C). The reaction mixture was diluted with dichlorometha®en(l) and the
organic phase was washed with H®4 (15 mL) and water (X 15mL).
The organic phase was dried over8i@; and the solvent was removed under reduced pressure.
The olefin2j has beerventually purifiedby flash columrchromatography on silica ggdetroleum
ether/EtOAc 95:5 to 85:15), obtainingwdite solid yield: 54% 320 mg). Rr = 0.37 (petroleum
ether/EtOAc = 80:20fH NMR (400 MHz, CDCJ) 117.731 7.67 (m, 2H), 7.43 7.37 (m, 2H), 7.33
i 7.27 (m, 2H), 7.08 7.00 (m, 2H), 6.84 (br s, 1H), 6.63 (dbs 17.6, 10.9 Hz, 1H), 5.67 (dd=
17.6, 0.7 Hz, 1H), 5.22 (dd= 10.9, 0.7 Hz, 1H)*C NMR (101 MHz, CDGCJ) 1i139.8, 137.6, 135.8,
135.5,129.5, 128.8, 127.4, 122.2, 114.3.

Synthesis of compourn?k:

Cl

SOLCI ©
AN 4.2 equiv Et3N
/©/\ + © CH,Cl, dry 02820
H2N 0°C to 20°C, 24 h o N
: 0
2.05 equiv CI/©/ ° =

2k (y = 72%)
A solution 4vinylaniline (238 g, 2 mmol) in dry dichloromethane (5 mL) was cooled at 0 °C and
triethyl amine (5 9dblorabénzenedulfobyl anlaridd (8366 gy 4.1 ndmol) were
added in sequence to the stirred solution. The mixture was gbirréchour at 0 °C ané4 hours at
room temperature (20°C). The reaction mixture was diluted with dichloromethane (8 mL) and the
organic phase was washed with HCI 1M (15 mL) and water (3 x 15 mL).
The organic phase was dried over8i@; and the solvent was removed under reduced pressure.
The olefin2k has beerventually purifiedoy flash columrchromatography on silica ggdetroleum
ether/EtOAc 98:2 to 93:7), obtainingvehite solid yield: 72% (680 mg)Rr = 0.63 (petroleum
ether/EtOAc = 80:20%:H NMR (400 MHz, CDCJ) i 7.917 7.86 (m, 4H), 7.56 7.51 (m, 4H), 7.42
i 7.38 (m, 2H), 7.00 6.95 (m, 2H), 6.72 (ddl=17.6, 10.9 Hz, 1H), 5.81 (ddF 17.6, 0.5 Hz, 1H),
5.37 (dd,J = 10.9, 0.5 Hz, 1H)!*C NMR (101 MHz, CDGJ) i 141.0, 140.0, 137.9, 135.6, 133.0,
131.6, 130.2, 129.6, 127.3, 116.7.

S66



10.Procedure for the synthesis of the €-p-coumaroyl-D-glucose

N OH o 2.0 mol% Pd(TFA),, 2.2 mol% ligand 1 ac0 OH o

HO > iTe) 1.5 equiv p-BQ, 2 mol% p-TSA, Pco =1 atm 0 - -0

AcO + H )< THF (0.5 M), 20 °C, 17 h 7 H )<
HO O o HO O

2n 3j 4n;j
1.0 equiv 2.39g (y = 90%)

In a nitrogen flushed twoeck rounebottomed flask equipped with a magnetic stirring bar, the
Pd(TFAY (43 mg, 013 mmol) and THF (3 mL) were added in sequence. After the mixture turned

in a red/brown color (10 min), the ligadé(71.6mg, 0143mmol) was added. The mixture was left
under stirring for 10 min, turning in a dark orange color. Thdmenzoquinonel(.05g, 9.75 mmaol),
p-TSA-H0 (24.7mg, 013 mmol), theglucofuranos@j (1.43 g, 6.5mmol) and the olefi2n (9 9 5 ¢ L ,
6.5mmol) were added in sequence. The reaction was vigorously stirred at room temperature (20°C)
under balloon pressure of CO, for 17 h. The crude was dried under reduced pressure andinproduct
was eventually obtained after column chromatography on siliqayggbhexane/ EtOAg obtaining

an off-white solid yield: 90% (2.399).

1) NoH4-H,0 (9 equiv.), CH3CN (0.1 M)
J\Sj 20°C, 1 h /\Q

o)< 2) CH,CIl,/HTFA/H,0 = 40/24/1 (0.038 M)
0°C to 20°C, 3 h

6-0O-p-coumaroyl-D- glucose
670 mg (y = 84%)

Toasuspensiondnj(1 g, 2.45 mmol ) in acetonitrile (2!
(12.25 mmol) were added. After 30 min additic
were added. The reaction was left under stirring until complete consumption of theysteaterial
monitored by TLC (CECI/MeOH = 95:5). Then NHClI sat aq.(25 mL) was addednd the mixture
was left stirringfor 10 min before adding 30 mL of2B. The solution was extracted with EtOAc (4
x 50 mL).The combined organic phaseeredried over NaSQ: and the solvent was removed under
reduced pressure, obtaining a white solid. SuccessivelpyClgH40 mL), HO (1 mL) and
trifluoroacetic acid (24 mL) were added at 0°C and #&astion was left under stirring until complete
consumption of the starting material monitored by TLC {CEHIMeOH = 90:10). The crude was
dried under reduced pressure. Then, fresb Btas added (30 mWntil the formation of avhite
precipitateis observed which was collected by filtratignwashing withfresh E$O, eventually
affording the pure €-p-coumaroyiD-glucose with 84% isolated yield (670 mghowingana/b
ratio = 0.35:0.65.*H NMR (400 MHz,CDsOD) 1 7.63 (d,J = 16.0 Hz, 1H), 7.51 7.40 (m, 2H,
ArH), 6.851 6.77 (m, 2H, ArH), 6.34 (d] = 16.0 Hz, 0.35H), 6.33 (d,= 16.0 Hz, 0.65H), 5.11 (d,
J=3.7 Hz, 0.35H, Ha), 4.51 (dJ= 7.8 Hz, 0.65H, HA), 4.50 (ddJ=11.8, 2.2 Hz, 0.65H, HB,
4.45 (dd,J = 11.8, 2.2 Hz, 0.35H, H®&3, 4.31 (m, 1H, H6b, H6ka), 4.04 (dddJ = 10.1, 5.5, 2.2
Hz, 0.35H, H&), 3.70 ¢, J = 9.3 0.35H, H&), 3.55 (dddJ = 8.2, 5.8, 2.2 Hz, 0.65H, WY, 3.43i
3.33 (m, 2H, Hb, H3b, H2a, H4a), 3.237 3.11 (m, 0.65H, HR). 1*C NMR (101 MHz,CDsOD) U
169.2(a), 169.1(b), 161.30(b), 161.28(a), 146.73(b), 146.68(a), 131.1(2C, a+b), 127.14(a),
127.13(b), 116.8(2C, a+b), 115.0(a), 114.9(b), 98.3(b), 94.0(a), 77.9(b), 76.2(b), 75.5(b), 74.8
(a), 73.8(a), 72.0(a), 71.8(b), 70.8(a), 64.9(a), 64.8(b). ESFMS: m/z = 325 [MH]". Spectral
data were in agreement with previously reported literatureltfata.

S67



11. Experimental data for compounds 410

@/\%A@ Benzyl cinnamate (4aa): Compound 4aa has been purified by flash column
chromatography on silica ggiétroleum ether/EtOAc 98 20btaining a white solid; yiel®4% (112

mg). R: = 0.32(petroleum ether/EtOAc 9218'H NMR (400 MHz, CDCJ) 11 7.74 (d,J = 16.0 Hz,

1H), 7.58i 7.49 (m, 2H), 7.47 7.32 (m, 8H), 6.50 (d] = 16.0 Hz, 1H), 5.26 (s, 2HY*C NMR (101

MHz, CDCk) U166.9, 145.3, 136.2, 134.5, 130.5, 129.0, 128.7, 128.39, 128.37, 128.2, 118.0, 66.5.
ESFMS: m/z =239 [M+H]"*. Spectral data were in agreement with previously reported literature
datal¥

C.W ;s Benzyl E)-3-(4-chlorophenyl)acrylate (4da): Compoundiba has been purified by
flash column chromatography on silica geétfoleum ether/EtOAc 98;2obtaining a white solid;
yield: 96% (131 mg). R = 0.37 (petroleum ether/EtOAc 92:8'H NMR (400 MHz, CDCY) Ui 7.68

(d, J = 16.0 Hz, 1H), 7.48 7.32 (m, 9H), 6.46 (d) = 16.0 Hz, 1H), 5.26 (s, 2H}*C NMR (101
MHz, CDCk) 1166.7, 143.8, 136.4, 136.1, 133.0, 129.4, 129.3, 128.8, 128.4 (2C), 118.6, 66.6.
ESFMS: m/z = 273 [M-H]". Spectral data were in agreement with previously reported literature
datal??

MJ@M O Benzyl ([E)-3-(p-tolyl)acrylate (4ca): Compound4ca has been purified by flash
column chromatography on silica gelefroleum ether/EtOAc 98;20btaining a white solid; yield:
96% (121 mg). R = 0.47(petroleum ether/EtOAc 90:L0H NMR (400 MHz, CDCY) ti 7.71 (d,J =
16.0 Hz, 1H), 7.46 7.31 (m, 7H), 7.198pp d J = 8.0 Hz, 2H), 6.45 (d) = 16.0 Hz, 1H), 5.26 (s,
2H), 2.38 (s, 3H)*C NMR (101 MHz, CDGJ) i 167.1, 145.3, 140.9, 136.3, 131.8, 129.8, 128.7,
128.40, 128.35, 128.2, 116.9, 66.4, 2IESIMS: m/z = 253 [M+H]. Spectral data were in
agreement with previously reported literature d&ta.

NCQM e Benzyl (E)-3-(4-cyanophenyl)acrylate (4la): Compounddda has been purified by
flash column chromatography on silica geletfoleum ether/EtOAc 95:5 to 90)]1(obtaining
colorless crystalsyield: 81% (107 mg). R: = 0.16 (petroleum ether/EtOAc 90:10'H NMR (400
MHz, CDCk) 47.70 (d,J = 16.0 Hz, 1H), 7.69 7.65 (m, 2H), 7.63 7.58 (m, 2H), 7.4% 7.32 (m,
5H), 6.56 (d,J = 16.0 Hz, 2H), 5.27 (s, 2H¥*C NMR (101 MHz, CDGJ) i 166.1, 142.8, 138.8,
135.8, 132.8, 128.8, 128.59, 128.56, 128.52, 121.7, 118.5, 113.6E66MS: m/z = 264 [M+H].

MBOW s Benzyl (E)-3-(4-methoxyphenyl)acrylate(4ed): Compounddeahas been purified
by flash column chromatography on silica gettfoleum ether/EtOAc 95:5 to 90)1@btaining a
orange oil yield: 79% (119 mg). Rr = 0.22 (petroleum ether/EtOAc 90:10'H NMR (400 MHz,
CDCls) G 7.69 (d,J = 16.0 Hz, 1H), 7.51 7.45 (m, 2H), 7.4% 7.31 (m, 5H), 6.93 6.87 (m, 2H),
6.36 (d,J = 16.0 Hz, 1H), 5.25 (s, 2H), 3.84 (s, 3#C NMR (101 MHz, CDGJ) Ui 167.3, 161.6,
145.0, 136.4, 129.9, 128.7,128.4, 128.3, 127.3, 115.5, 114.5, 66. FSBMS: m/z = 2@ [M+H] .
Spectral data were in agreement with previously reported literaturé¥ata.
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W s Benzyl (E)-3-(4-fluorophenyl)acrylate (4fa): Compound4fa has been purified by
flash column chromatography on silica geéffoleum ether/EtOAc 98;2obtaining awhite solid;
yield: 100% (128 mg). R: = 0.41(petroleum ether/EtOAc 90:L0H NMR (400 MHz, CDC4) i 7.69
(d,J=16.0 Hz, 1H), 7.55 7.48 (m, 2H), 7.44 7.31 (m, 5H), 7.12 7.03 (m, 2H), 6.41 (d] = 16.0
Hz, 1H), 5.26 (s, 2H):*C NMR (101 MHz, CDGCJ) Ui 166.8, 164.1 (dJ = 251.4 Hz), 144.0, 136.2,
130.8 (d,J = 3.4 Hz), 130.1 (dJ = 8.5 Hz), 128.8, 128.4 (2C), 117.8 (d+ 2.4 Hz), 116.2 (d) =
21.9 Hz), 66.6ESIFMS: m/z = 57 [M+H]".

g Benzyl (E)-3-(4-acetoxyphenyl)acrylate (4ga)Compounddgahas been purified
by flash column chromatography on silica gettfoleum ether/EtOAc 98:2 to 93, bbtaining a
off-white solid; yield:87% (129mg). R = 0.44(petroleum ether/EtOAc 80:20H NMR (400 MHz,
CDCls) 118.071 8.02 (m, 2H), 7.74 (d] = 16.0 Hz, 1H), 7.61 7.55 (m, 2H), 7.46 7.32 (m, 5H),
6.56 (d,J = 16.0 Hz, 1H), 5.27 (s, 2H), 3.93 (s, 3#C NMR (101 MHz, CDGJ) Ui 166.6, 166.5,
143.9, 138.7, 136.0, 131.6, 130.3, 128.8, 128.49, 128.46, 128.1, 120.4, 66. EBAME: m/z =
297 [M+H]'. Spectral data were in agreement with previously reported literatur&'dlata.

W O (E)-4-(3-(benzyloxy)3-oxoprop-1-en-1-yl)benzoic acid (4ha):Compound4ha
has been purified by flash column chromatography on silicapgétoleum ether/EtOAc 90:10 to
60:40, obtaining gpale yellowcrystals yield: 71% (100 mg). R: = 0.23 (Et;O/CH.Cl; 50:50. H
NMR (400 MHz, CDC#) 1i8.12 @pp d J = 8.3 Hz, 2H), 7.75 (d] = 16.0 Hz, 1H), 7.61appd, J =
8.3 Hz, 2H), 7.4% 7.32 (m, 5H), 6.59 (dl = 16.0 Hz, 1H), 5.27 (s, 2HYC NMR (101 MHz, CDG))
0170.8, 166.4, 143.7, 139.5, 136.0, 130.9, 130.6, 128.8, 128.53, 128.49, 128.2, 12(ER 66 3B.
m/z = 281 [MH]".

‘%wﬁ Benzyl (E)-3-(4-benzamidophenyl)acrylate (4ia): Compound 4ia has been
purified by flash column chromatography on silica ggt{ohexane/EtOAc 85:)50btaining a white
solid; yield:54% (96 mg). R = 0.30(petroleum ether/EtOAc 80:20H NMR (400 MHz, CDCY) Ui
7.951 7.84 (m, 3H), 7.7% 7.66 (m, 3H), 7.60 7.46 (m, 5H), 7.44 7.32 (m, 5H), 6.44 (d] = 16.0

Hz, 1H), 5.26 (s, 2H)-*C NMR (101 MHz, CDGJ) (i167.0, 165.8, 144.5, 140.1, 136.4, 134.9, 132.2,
130.8, 129.3, 129.0, 128.7, 128.39, 128.37, 127.2, 120.3, 117.2E66M8S: m/z = 358 [M+H].

q§ HM @ Benzyl (E)-3-(4-((4-chlorophenyl)sulfonamido)phenyl)acrylate (4ja):
Compound4ja has been purified by flash column chromatography on silicagelohexane/EtOAc
85:15, obtaining a white solid; yieldZ4% (158 mg). R: = 0.15(petroleum ether/EtOAc 80:20'H
NMR (400 MHz, CDC) 4 7.781 7.71 (m, 2H), 7.63 (dl = 16.0 Hz, 1H), 7.44 7.31 (m, 10H), 7.13
i 7.08 (m, 2H), 6.39 (d] = 16.0 Hz, 1H), 5.24 (s, 2H)Y*C NMR (101 MHz, CDGJ) i 166.9, 144.1,
140.1, 138.1, 137.5, 136.1, 131.5, 129.7, 129.5, 128.8 (2C), 128.44, 128.39, 121.0, 11 ESKI66.6.
MS: m/z = 45[M+NH.4]*.
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& Benzyl E)-3-(4-((4-chloro-N-((4-
chlorophenyl)sulfonyl)phenyl)sulfonamido)phenyl)acrylate (4ka): Compound 4ka has been
purified by flash column chromatography on silica gett(oleum ether/EtOAc 95:5 to 90)10
obtaining a white solid; yield36% (290 mg). R = 0.53 (petroleum ether/EtOAc 85:15'H NMR
(400 MHz, CDC#) G17.891 7.84 (m, 4H), 7.70 (dl = 16.0 Hz, 1H), 7.5Y 7.49 (m, 6H), 7.44 7.32
(m, 5H), 7.07% 7.00 (m, 2H), 6.51 (d] = 16.0 Hz, 1H), 5.27 (s, 2HY*C NMR (101 MHz, CDGJ) i
166.3, 143.3, 141.2, 137.7, 136.8, 136.0, 135.2, 132.0, 130.2, 129.6, 129.1, 128.8, 128.54, 128.48,
120.6, 66.8ESFMS: m/z = 602 [M+H].

FSCW @ Benzyl (E)-3-(4-(trifluoromethyl)phenyl)acrylate (4la): Compound4la has been
purified by flash column chromatography on silica get{oleum ether/EtOAc 98)20btaining a
white solid; yield:96% (147 mg). Rr = 0.66 (petroleum ether/EtOAc 80:20'H NMR (400 MHz,
CDCl) 07.74 (d,J = 16.0 Hz, 1H), 7.65 (app d,= 8.8 Hz, 2H), 7.62 (app d,= 8.8 Hz, 2H), 7.46
i 7.32 (m, 5H), 6.56 (d] = 16.0 Hz, 1H), 5.27 (s, 2H)YC NMR (101 MHz, CDCI3)i166.3, 143.4,
137.9 (qJ = 1.2 Hz), 135.9, 132.0 (d,= 32.7 Hz), 128, 128.54,128.50, 1281, 126.0 (q,J = 3.8
Hz), 123.9 (q,d = 272.2 Hz),120.6 66.8.ESFMS: m/z = 307 [M+H]. Spectral data were in
agreement with previously reported literature d&ta.

Neasae
A%"’ Benzyl [E)-3-(4-(4,4,5,5tetramethyl-1,3,2dioxaborolan-2-yl)phenyl)acrylate
(4ma): Compounddma has been purified by flash column chromatography on silicgpgéioleum
ether/EtOAc 95:5 to 85:)pobtaining gale yellow solidyield: 72% (132mg). R = 0.65(petroleum
ether/EtOAc 80:20)'H NMR (400 MHz, CDCJ) Ui 7.82 (app dJ = 8.0 Hz, 2H), 7.74 (d] = 16.0
Hz, 1H), 7.52 (app d] = 8.0 Hz, 2H), 7.45 7.31 (m, 5H), 6.54 (d] = 16.0 Hz, 1H), 5.26 (s, 2H),
1.35 (s, 12H)X°C NMR (101 MHz, CDGJ) i 166.8, 145.1, 137.0, 136.2, 135.4, 128.7, 128.40,
128.38, 127.4, 118.9, 84.2, 66.5, 2&BIMS: m/z = 365 [M+H].

iow s Benzyl (E)-3-(4-acetoxyphenyl)acrylate (4na)Compoundnahas been purified
by flash column chromatography on silica gettfoleum ether/EtOAc 95:5 to 90)1®@btaining a
colorlesssolid; yield:94% (139mg). R: = 0.44(petroleum ether/EtOAc 80:20H NMR (400 MHz,

CDCl) 4 7.71 (d,J=16.0 Hz, 1H), 7.56 7.51 (m, 2H), 7.45% 7.31 (m, 5H), 7.1% 7.10 (m, 2H),

6.45 (d,J = 16.0 Hz, 1H), 5.26 (s, 2H), 2.31 (s, 3M#C NMR (101 MHz, CDQJ) 11 169.2, 166.8,
152.3, 144.2, 136.1, 132.2, 129.4, 128.7, 128.43, 128.41, 122.3, 118.2, 66.62XMSE: m/z =

297[M+H]*.

wom Benzyl [E)-3-(3-(trifluoromethyl)phenyl)acrylate (40a): Compound4oahas been

purified by flash column chromatography on silica get(oleum ether/EtOAc 98)20btaining a
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colorless oil yield: 88% (135 mg). R = 0.21 (petroleum ether/EtOAc 95:5'H NMR (400 MHz,
CDCL) t17.76 (s, 1H), 7.74 (d] = 16.0 Hz, 1H), 7.69 (d] = 7.8 Hz, 1H), 7.63 (d] = 7.8 Hz, 1H),
7.52 (t,J= 7.8 Hz, 1H), 7.46 7.32 (m, 5H), 6.56 (d] = 16.0 Hz, 1H), 5.27 (s, 2H)*C NMR (101
MHz, CDChk) 1166.4, 143.4, 136.0, 135.3, 131.6J¢,32.6 Hz), 131.2 (1= 1.0 Hz), 129.6, 128.8,
128.51, 128.47,126.9 (4= 3.7 Hz), 124.8 (q) = 3.8 Hz), 123.9 (q] = 272.5 Hz), 120.1, 66.&SI
MS: m/z = 307 [M+H]J.

Woﬁ Benzyl (E)-3-(3-methoxyphenyl)acrylate (4pa):Compounddpahas been purified
by flash column chromatography on silica getfoleum ether/EtOAc 97)3btaining a pale yellow
oil; yield: 100% (134 mg)R: = 0.29(petroleum ether/EtOAc 90:1.0H NMR (400 MHz, CDCY) U
7.70 (dJ=16.0 Hz, 1H), 7.44 7.32 (m, 5H), 7.30 (1 = 7.9 Hz, 1H), 7.12 (d] = 7.7 Hz, 1H), 7.05
T 7.03 (m, 1H), 6.94 (dd] = 8.2, 2.4 Hz, 1H), 6.48 (d,= 16.0 Hz, 1H), 5.26 (s, 2H), 3.83 (s, 3H).
13C NMR (101 MHz, CDGJ) 11166.9, 160.1, 145.3, 136.2, 135.9, 130.0, 128.8, 128.44, 128.42, 121.0,
118.3, 116.5, 113.0, 66.5, 55BSFMS: m/z = 269 [M+H]. Spectral data were in agreement with
previously reported literature datd.

HJ\WOAQ Benzyl E)-3-(3-formylphenyl)acrylate (4ga): Compound4qa has been purified

by flash column chromatography on silica gettfoleum ether/EtOAc 95;50btaining acolorless

oil; yield: 94% (125mg). R = 0.19(petroleum ether/EtOAc 90:1L0'H NMR (400 MHz, CDCJ) U

10.04 (s, 1H), 8.02 (1= 1.6 Hz, 1H), 7.89 (dt) = 7.6, 1.3 Hz, 1H), 7.8D 7.75 (m, 2H), 7.57 (1]

= 7.7 Hz, 1H), 7.45 7.31 (m, 5H), 6.58 (d] = 16.1 Hz, 1H), 5.27 (s, 2H}*C NMR (101 MHz,

CDCl) G1191.7, 166.4, 143.5, 137.1, 136.0, 135.5, 133.7, 131.2, 129.8, 129.1, 128.8, 128.5, 128.4,
120.0, 66.7ESFMS: m/z = B4[M+NH4]".

Wom Benzyl ([E)-3-(3-nitrophenyl)acrylate (4ra): Compound4ra has been purified by
flash column chromatography on silica gettroleum ether/EtOAc 98:2 to 90)1@btaining gink
solid; yield:99% (140mg). R = 0.47 (petroleum ether/EtOAc 80:20H NMR (400 MHz, CDCJ) U
8.37 (t,J = 1.9 Hz, 1H), 8.23 (dddl = 8.2, 2.2, 1.0 Hz, 1H), 7.82 (d,= 7.7 Hz, 1H), 7.75 (d] =
16.0 Hz, 1H), 7.58 (t) = 8.0 Hz, 1H), 7.46 7.32 (m, 5H), 6.61 (d] = 16.0 Hz, 1H), 5.28 (s, 2H).
13C NMR (101 MHz, CDGJ) 11166.0, 148.8, 142.4, 136.2, 135.8, 133.7, 130.1, 128.8, 128.6, 128.5,
124.7, 122.6, 121.3, 66.€SFMS: m/z =301 [M+NH4]". Spectral data were in agreement with
previously reported literature ddfd.

MO© Benzyl (E)-3-(2-methoxyphenyl)acrylate (4sa):Compound4sahas been purified by
flash column chromatography on silica geétroleum ether/EtOAc 97y3obtaining a orange oil
yield: 79% (106 mg). R = 0.32(petroleum ether/EtOAc 90:L0'H NMR (400 MHz, CDCJ) Ui 8.04
(d,J=16.1 Hz, 1H), 7.50 (ddl = 7.7, 1.5 Hz, 1H), 7.45 7.30 (m, 6H), 6.96 () = 7.5 Hz, 1H),
6.92 (d,J = 8.3 Hz, 1H), 6.59 (d] = 16.1 Hz, 1H), 5.26 (s, 2H), 3.88 (s, 3FC NMR (101 MHz,
CDCl) U 167.5, 158.6, 140.8, 136.4, 131.7, 129.2, 128.7, 128.4, 128.3, 123.5, 120.8, 118.6, 111.3,
66.3, 55.6 ESFMS: m/z = 269 [M+H]. Spectral data were in agreement with previously reported
literature datd*!
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OMOA( Isobutyl cinnamate (4ab): Compound 4ab has been purified by flash column
chromatography on silica ggdétroleum ether/EtOAc 98;20btaining goale yellow oi yield: 95%
(97 mg). R = 0.45(petroleum ether/EtOAc 90:10'H NMR (400 MHz, CDCJ) 11 7.69 (d,J = 16.0
Hz, 1H), 7.57 7.50 (m, 2H), 7.43 7.35 (m, 3H), 6.46 (dJ = 16.0 Hz, 1H), 4.00 (d] = 6.7 Hz,
2H), 2.02 (hept]) = 6.7 Hz, 1H), 0.99 (dJ = 6.7 Hz, 6H).2*C NMR (101 MHz, CDGJ) Ui 167.2,
144.7,134.6, 130.4, 129.0, 128.2, 118.5, 70.8, 28.0, ESIAMS: m/z = 205 [M+H]. Spectral data
were in agreement with previously reported literature d8ta.

Wom Dodecyl cinnamate (4ac):Compound4ac has been purified by flash column
chromatography on silica ggidtroleum ether/EtOAc 98;2obtaining a white solid; yiel@®3% (147

mg). R = 0.61 (petroleum ether/EtOAc 90:10‘H NMR (400 MHz, CDCJ) i 7.68 (d,J = 16.0 Hz,

1H), 7.56i 7.50 (m, 2H), 7.43 7.35 (m, 3H), 6.44 (d] = 16.0 Hz, 1H), 4.20 (1) = 6.7 Hz, 2H),

1.757 1.65 (m, 2H), 1.46 1.20 (m, 18H), 0.88 (1] = 6.9 Hz, 3H)X3C NMR (101 MHz, CDGJ) U

167.3, 144.7, 134.7, 130.3, 129.0, 128.2, 118.5, 64.9, 32.1, 29.81, 29.79, 29.74, 29.69, 29.5, 29.4,
28.9, 26.1, 22.8, 14.ESIMS: m/z = 317 [M+H]. Spectral data were in agreement with previously
reported literature dat&)

me Methyl cinnamate (4ad): Compound 4ad has been purified by flash column
chromatography on silica ggddtroleum ether/EtOAc 98)20btaining a white solid; yiel®7% (79
mg). R = 0.38(petroleum ether/EtOAc 90:10'H NMR (400 MHz, CDCJ) i 7.70 (d,J = 16.0 Hz,
1H), 7.56i 7.50 (m, 2H), 7.42 7.36 (m, 3H), 6.45 (d] = 16.0 Hz, 1H), 3.81 (s, 3H*C NMR (101
MHz, CDCk) U 167.6, 145.0, 134.5, 130.4, 129.0, 128.2, 118.0, EISBMS: m/z = 163 [M+H].
Spectral data were in agreement with previously reported literatur&%ata.

©A)kok Isopropyl cinnamate (4ae): Compound 4ae has been purified by flash column
chromatography on silica ggd€troleum ether/EtOAc 98 2obtaining acolorless oil yield: 74% (70
mg). R = 0.52(petroleum ether/EtOAc 90:10'H NMR (400 MHz, CDCJ) i 7.67 (d,J = 16.0 Hz,
1H), 7.56i 7.47 (m, 2H), 7.42 7.35 (m, 3H), 6.42 (d] = 16.0 Hz, 1H), 5.14 (hepl,= 6.3 Hz, 1H),
1.32 (d,J = 6.3 Hz, 6H).2*C NMR (101 MHz, CDQ) Ui 166.7, 144.4, 134.7, 130.3, 129.0, 128.2,
119.0, 67.9, 22.1ESFMS: m/z = 191 [M+H]. Spectral data were in agreement with previously
reported literature dat&)

WOk tert-Butyl cinnamate (4af): Compound 4af has been purified by flash column
chromatography on silica ggi€troleum ether/EtOAc 98)2obtaining acolorless oil yield: 53% (54
mg). R: = 0.31 (petroleum ether/EtOAc 9218'"H NMR (400 MHz, CDCJ) 11 7.59 (d,J = 16.0 Hz,
1H), 7.54i 7.47 (m, 2H), 7.41 7.33 (m, 3H), 6.37 (d = 16.0 Hz, 1H), 1.54 (s, 9H*C NMR (101
MHz, CDCk) U 166.5, 143.7, 134.8, 130.1, 129.0, 128.1, 120.4, 80.7, E&KMS: m/z = 205
[M+H]*. Spectral data were in agreement with previously reported literaturB®ata.
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SO
WO Cyclopentyl cinnamate (4ag):Compound4ag has been purified by flash column
chromatography on silica ggbdtroleum ether/EtOAc 98 20obtaining gpale pink oif yield: 94%
(102 mg). Ry = 0.45(petroleumether/EtOAc 90:10 *H NMR (400 MHz, CDCJ) 11 7.65 (d,J = 16.0
Hz, 1H), 7.55 7.49 (m, 2H), 7.42 7.34 (m, 3H), 6.42 (d) = 16.0 Hz, 1H), 5.33 5.26 (m, 1H),
1.997 1.86 (m, 2H), 1.84 1.71 (m, 4H), 1.69 1.55 (m, 2H)*C NMR (101 MHz, CDQJ) (1167.0,
144.4,134.7,130.3, 129.0, 128.2, 119.0, 77. 3, 32.9,R8IMS: m/z = 217 [M+H]. Spectral data
were in agreement with previously reported literature data.

WOMQ Cinnamyl cinnamate (4ah): Compound4ah has been purified by flash column
chromatography on silica ggd€troleum ether/EtOAc 98)2obtaining a orange oil yield: 84% (111

mg). R = 0.68(petroleum ether/EtOAc 80:20‘H NMR (400 MHz, CDCJ) i 7.74 (d,J = 16.0 Hz,

1H), 7.56i 7.52 (m, 2H), 7.44 7.37 (m, 5H), 7.36 7.30 (m, 2H), 7.29 7.24 (m, 1H), 6.72 (d] =

15.9 Hz, 1H), 6.49 (d) = 16.0 Hz, 1H), 6.37 (dt] = 15.9, 6.4 Hz, 1H), 4.88 (dd,= 6.4, 1.3 Hz,

2H). 1°C NMR (101 MHz, CDQ) 11 166.9, 145.3, 136.4, 134.6, 134.4, 130.5, 129.1, 128.8, 128.3,
128.2, 126.8, 123.5, 118.1, 65E5+MS: m/z = 265 [M+H]. Spectral data were in agreement with
previously reported literature datél

o

WOKOH 2,3Dihydroxypropyl cinnamate (4ai1): Compound4air has been purified by flash
column chromatography on silica ggleroleum ether/EtOAc 50:50 to 20)8@btaining ayellow
oil; yield: 72% (80mg). R = 0.3 (petroleum ether/EtOAc 20:33H NMR (400MHz, CDCk) i7.74
(d,J=16.0 Hz, 1H), 7.58 7.50 (m, 2H), 7.4% 7.35 (m, 3H), 6.47 (d] = 16.0 Hz, 1H), 4.36 (dd]
=11.7, 4.7 Hz, 1H), 4.30 (dd~=11.7, 6.1 Hz, 1H), 4.063.99 (m, 1H), 3.75 (ddl = 11.5, 4.0 Hz,
1H), 3.66 (ddJ = 11.5, 5.7 Hz, 1H}:*C NMR (101 MHz, CDCJ) ti167.5, 146.1, 134.3, 130.8, 129.1,
128.3, 117. 3, 70.5, 65.6, 63BSFMS: m/z = 223 [M+H]. Spectral data were in agreement with
previously reported literature datél.

WOAOCOMQ 2-hydroxypropane-1,3-diyl  (2E,2'E)-bis(3-phenylacrylate) (4ai):
Compound4ai; has been purified by flash column chromatography on silica getiraleum
ether/EtOAc 80:20 to 70:30obtaining goale yellow oi yield: 95% (168 mg). Rr = 0.41(petroleum
ether/EtOAc 60:4D *H NMR (400 MHz, CDCJ) 1i 7.74 (d,J = 16.0 Hz, 2H), 7.56 7.49 (m, 4H),
7.431 7.34 (m, 6H), 6.49 (d] = 16.0 Hz, 1H), 4.40 (dd,= 11.6, 4.5 Hz, 2H), 4.35 (dd~11.6, 5.6
Hz, 2H), 4.29 4.23 (m, 1H)!3C NMR (101 MHz, CDGJ) 11167.2, 146.0, 134.3, 130.7, 129.1, 128.3,
117.4, 68.7, 65.& SI-MS: m/z = J5 [M+Na]".

aae

% Propane-1,2,3triyl (2 E,2'E,2"E)-tris(3-phenylacrylate) (4as): Compound
4ais has been purified by flash column chromatography on silicgpg&ioleum ether/EtOAc 95:5 to
85:19, obtaining a off-white solid; yield:44% (106 mg). R = 0.45(petroleum ether/EtOAc 80:20
H NMR (400 MHz, CDCJ) i 7.75 (d,J = 16.0 Hz, 1H), 7.72 (d] = 16.0 Hz, 2H), 7.56 7.49 (m,
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6H), 7.41i 7.34 (m, 9H), 6.49 (d] = 16.0 Hz, 1H), 6.47 (d] = 16.0 Hz, 2H), 5.61 5.53 (m, 1H),

4.55 (ddJ = 12.0, 4.4 Hz, 2H), 4.48 (dd= 12.0, 5.8 Hz, 2H)}**C NMR (101 MHz, CDGJ) 11 166.6,

166.2, 146.2, 145.9, 134.4 (2C), 130.7, 130.6, 129.1 (2C), 128.39, 128.36, 117.5, 117.4, 69.5, 62.8.
ESFMS: m/z = 483 [M+H].

fw\@

° Cinnamyl  (3R*4R*)-5-oxo-4-phenyltetrahydrofuran -3-carboxylate  (6):
Compound has been purified by flash column chromatography on silicgpgtbleum ether/EtOAC
95:5 to 60:4), obtaining a white solid; yield2% (58 mg).R: = 0.42(petroleum ether/EtOAc 60:40
'H NMR (400 MHz, CDC4) 1 7.361 7.26 (m, 7H), 7.24 7.19 (m, 3H), 6.43 (d] = 15.9 Hz, 1H),
5.80 (dt,J = 15.9, 6.8 Hz, 1H), 4.75 (dd,= 9.6, 5.8 Hz, 1H), 4.53 (dd,= 9.6, 7.5 Hz, 1H), 4.43
(ddd,J=12.5, 6.9, 1.2 Hz, 1H), 4.37 (ddbi= 12.5, 6.7, 1.2 Hz, 1H), 4.19 @z 9.8 Hz, 1H), 3.82
(ddd,J = 9.8, 7.5, 5.8 Hz, 1H}*C NMR (101 MHz, CDGJ) {1 175.2, 169.4, 136.0, 135.2, 133.0,
129.1,128.9, 128.7,128.43, 128.41, 126.8, 122.0, 67.4, 66.0, 48.F86MS: m/z = 323 [M+H].

Meow e Benzyl (E)-3-(4-methoxyphenyl}2-methylacrylate (4ta): Compound4ta (in a
mixture 4ta:7 = 94:6) has been purified by flash column chromatography on silicpgegbleum
ether/EtOAc 98:p obtaining ayellow oil; yield: 90% (127 mg). Rr = 0.56 (petroleum ether/EtOAc
80:20. 'H NMR (400 MHz, CDC}) 11 7.70 (s, 1H), 7.4% 7.30 (m, 7H), 6.95 6.90 (m, 2H), 5.26
(s, 2H), 3.84 (s, 3H), 2.16 (d,= 1.4 Hz, 3H).X*C NMR (101 MHz, CDGJ) 1 168.9, 159.9, 139.1,
136.6, 131.6, 128.7, 128.6, 128.23, 128.22, 126.2, 114.0, 66.7, 55.4E$4MS: m/z = 283
[M+H] .

ot

S e \QoH 1-Benzyl 4(4-hydroxyphenyl) (2S*,3S*)-2-methyl-3-phenylsuccinate (5ua):
Compoundbua has been purified by flash column chromatography on silicaQi#iGl./Et.O 98:2
to 96:9, obtaining goale yellow oil yield: 51% (99 mg). R = 0.20 (petroleum ether/EtOAc 80:20
'H NMR (400 MHz, CDCJ) 1 7.427 7.35 (m, 2H), 7.34 7.26 (m, 6H), 7.06 (dd] = 4.4, 1.5 Hz,
2H), 6.85/ 6.78 (m, 2H), 6.78 6.71 (m, 2H), 4.92 (br s, 1H), 4.90 (s, 2H), 4.06)(d,10.7 Hz, 1H),
3.39 (dgJ=10.7, 6.8 Hz, 1H), 1.42 (d= 6.8 Hz, 3H)1*C NMR (101 MHz, CDCJ) 1174.0, 171.3,
153.5, 144.2, 136.3, 135.7, 128.9, 128.62, 128.59, 128.3, 128.2, 128.1, 122.4, 116.0, 66.6, 55.0, 43.9,
16.5. ESIMS: m/z = 389 [MH]". Spectral data were in agreement with previously reported literature
datal®’!

%55@33?

O O~ 0'1,0%-(1,4-phenylene)4-dibenzyl bis(3methyl-2-phenylsuccinate)(8): Compoundd
has been purified by flash column chromatography on silica @dbGlo/Et:O 100:0 to 99:),
obtaining a off-white solid; yield:22% (37 mg). R: = 0.40(petroleum ether/EtOAc 80:20H NMR
(400 MHz, CDC4) 0 7.3971 7.34 (m, 4H), 7.33 7.26 (m, 12H), 7.08 7.03 (m, 4H), 6.91 (s, 4H),
4.89 (s, 4H), 4.05 (d1 = 10.6 Hz, 2H), 3.37 (dq}= 10.6, 6.9 Hz, 2H), 1.40 (d,= 6.9 Hz, 6H)*C
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NMR (101 MHz, CDC}) u173.9, 170.7, 148.2, 136.1, 135.6, 128.9, 128.6 (2C), 128.3, 128.2 (2C),
122.3, 66.6, 54.9, 43.9, 16.5. H85: m/z = 1 [M+H]".

WO@ Benzyl (E)-3-phenylbut-2-enoate (4va):Compound4va has been purified by flash
column chromatography on silica gpefroleum ether/EtOAc 99:1 to 9%;Bbtaining aolorless oil

yield: 15% (19 mg). R = 0.60(petroleum ether/EtOAc 90:10H NMR (400 MHz, CDCJ) ii 7.50i

7.45 (m, 2H), 7.43 7.29 (m, 8H), 6.20q¢, J = 1.1 Hz, 1H), 5.22 (s, 2H), 2.60 @@= 1.1 Hz, 3H).

13C NMR (101 MHz, CDG) 11166.7, 156.4, 142.4, 136.6, 129.2, 128.72, 128.67, 128.4, 128.3, 126.5,
117.1, 65.9, 18.2ESIMS: m/z = 253 [M+H]. Spectral data were in agreement with previously
reported literature datdt!

WOAQ Benzyl 3phenylbut-3-enoate (9):Compound9 has been purified by flash column
chromatography on silica ggiétroleum ether/EtOAc 99:1 to 9%;8btaining gale yellow oil yield:
36% (46 mg). R = 0.48(petroleum ether/EtOAc 90:10'H NMR (400 MHz, CDCY) 11 7.441 7.39
(m, 2H), 7.34 7.24 (m, 6H), 7.24 7.20 (m, 2H), 5.53 (d] = 0.7 Hz, 1H), 5.24 (dd}= 1.0, 0.7 Hz,
1H), 5.10 (s, 2H), 3.57 (d,= 1.0 Hz, 2H)}*C NMR (101 MHz, CDGJ) 1171.2, 141.1, 140.1, 136.0,
128.62, 128.55, 128.3, 128.2, 127.9, 126.1, 116.5, 66.7,BRIS: m/z = 253 [M+H]. Spectral
data were in agreement with previously reported literatureltata.

A

’ OA© Dibenzyl (E)-3-phenylpent2-enedioate (10)Compoundl0has been purified by flash
column chromatography on silica gglefroleum ether/EtOAc 94:6 to 92,;&btaining apink oil;
yield: 19% (37 mg). R = 0.60(petroleum ether/EtOAc 80:20H NMR (400 MHz, CDCJ) Ui 7.46i
7.40 (M, 2H), 7.40 7.28 (m, 11H), 7.27 7.22 (m, 2H), 6.35 (s, 1H), 5.18 (s, 2H), 5.10 (s, 2H), 4.27
(s, 2H).13C NMR (101 MHz, CDQJ) 1i170.2, 166.2, 151.6, 140.6, 136.1, 135.9, 129.6, 128.9, 128.7,
128.6, 128.5, 128.4, 128.24, 128.19, 126.7, 119.9, 66.8, 66.3ESFRIS: m/z = 387 [M+H].

% JVWJK (R)-2-hydroxy-2-((3aR,5R,6S,6aR)-6-hydroxy-2,2-
dimethyltetrahydrofuro[2,3 -d][1,3]dioxol-5-yl)ethyl cinnamate (4aj): Compound4aj has been
purified by flash column chromatography on silica gel (cyclohexane/EtOAc 70:30 to 50:50),
obtaining a white solid; yield: 94% (164 m&).= 0.29 (cyclohexane/EtOAc 50:56) NMR (400

MHz, DMSO-de) U 7.747 7.67 (m, 2H), 7.68 (d] = 16.0 Hz, 1H), 7.47 7.39 (m, 3H), 6.63 (d] =

16.0 Hz, 1H), 5.82 (d] = 3.7 Hz, 1H), 5.25 (d] = 4.9 Hz, 1H), 5.09 (d] = 5.9 Hz, 1H), 4.41 (d]

= 3.7 Hz, 1H), 4.35 (dd] = 11.2, 2.0 Hz, 1H), 4.144.05 (m, 2H), 3.98, 1H), 3.93 (dd, = 8.8,

2.4 Hz, 1H), 1.39 (s, 3H), 1.23 (s, 3HC NMR (101 MHz, DMSQds) 11 166.2, 144.4, 134.0, 130.4,
129.0, 128.3, 118.2, 110.6, 104.5, 84.6, 80.3, 72.9, 66.9, 65.3, 26.7ESIS: m/z = 373
[M+Na]".

S75



Owg JH\H?”"K (R)-2-hydroxy-2-((3aR,5R,6S,6aR)-6-hydroxy-2,2-
dimethyltetrahydrofuro[2,3 -d][1,3]dioxol-5-yl)ethyl  (E)-3-(4-chlorophenyl)acrylate  (4bj):
Compound4bj has been purified by flash column chromatography on silica gel (cyclohexane/ethyl
acetate 70:30 to 50:50), obtaining a white solid; yield: 94% (180 Rag)0.27 (cyclohexane/ethyl
acetate 50:50¥H NMR (400 MHz, DMSQds) 11 7.80i 7.71 (m, 2H), 7.67 (d1 = 16.0 Hz, 1H), 7.53
T 7.45 (m, 2H), 6.66 (d] = 16.0 Hz, 1H), 5.81 (dl = 3.6 Hz, 1H), 5.25 (d] = 4.9 Hz, 1H), 5.08 (d,

J=5.9 Hz, 1H), 4.41 (d] = 3.6 Hz, 1H), 4.35 (dd] = 11.3, 2.2 Hz, 1H), 4.124.05 (m, 2H), 4.02

i 3.94 (m, 1H), 3.92 (dd},= 8.7, 2.5 Hz, 1H), 1.38 (s, 3H), 1.23 (s, 3HE NMR (101 MHz, DMSQ

ds) U1166.2, 143.2, 135.1, 133.1, 130.1, 129.1, 119.1, 110.8, 104.6, 84.7, 80.4, 73.0, 67.1, 65.4, 26.8,
26.3.ESFMS: m/z = 407 [M+Nal.

AT

% JVQ ° (R)-2-hydroxy-2-((3aR,5R,6S,6aR)-6-hydroxy-2,2-
dimethyltetrahydrofuro[2,3 -d][1,3]dioxol-5-yl)ethyl (E)-3-(p-tolyl)acrylate (4cj): Compoundicj
has been purified by flash column chromatography on silica gel (cyclohexane/ EtOAc 70:30 to 50:50),
obtaining a white solid; yield: 92% (167 m&.= 0.31 (cyclohexane/ EtOAc 50:58H NMR (400
MHz, DMSO-ds) Ui 7.64 (d,J = 16.0 Hz, 1H), 7.61 7.57 (m, 2H), 7.26 7.20 (m, 2H), 6.56 (d] =
16.0 Hz, 1H), 5.82 (d] = 3.7 Hz, 1H), 5.25 (d] = 4.9 Hz, 1H), 5.08 (d] = 5.9 Hz, 1H), 4.41 (d]
= 3.7 Hz, 1H), 4.34 (dd] = 11.3, 2.0 Hz, 1H), 4.11. 4.03 (m, 2H), 4.03 3.93 (m, 1H), 3.92 (dd]
= 8.7, 2.4 Hz, 1H), 2.33 (s, 3H), 1.38 (s, 3H), 1.23 (s, 5@)NMR (101 MHz, DMSQde) Ui 166.3,
144.4, 140.4, 131.3, 129.6, 128.3, 117.1, 110.6, 104.5, 84.6, 80.3, 72.9, 66.8, 65.3, 26.7, 26.2, 21.0.
ESFMS: m/z = 387 [M+Nal].

R e

° (R)-2-hydroxy-2-((3aR,5R,6S,6aR)-6-hydroxy-2,2-
dimethyltetrahydrofuro[2,3 -d][1,3]dioxol-5-yl)ethyl  (E)-3-(4-acetoxyphenyl)acrylate (4nj):
Compoundinj has been purified by flash column chromatography on silica gel (cyclohexane/ EtOAc
50:50), obtaining a white solid; yield: 90% (184 nfg)= 0.25 (cyclohexane/ EtOAc 40:66)H NMR
(400 MHz, CDC3}) *H NMR 11 7.73 (d,J = 16.0 Hz, 1H), 7.58 7.51 (m, 2H), 7.16 7.11 (m, 2H),
6.43 (d,J = 16.0 Hz, 1H), 5.98 (d] = 3.6 Hz, 1H), 4.62 4.54 (m, 2H), 4.43 4.36 (m, 2H), 4.31
(td,J = 6.3, 2.8 Hz, 1H), 4.14 (dd,= 63, 2.8 Hz, 1H), 2.31 (s, 3H), 1.50 (s, 3H), 1.33 (s, 3f0.
NMR (101 MHz,CDC) 0 169.3, 167.6, 152.5, 145.1, 132.
79.5, 75.9, 69.9, 66.5, 27.0, 26.3, 21.3.-E8: m/z = 431 [M+Nal.

©W°W JH\H?”"’K (R)-2-hydroxy-2-((3aR,5R,6S,6aR)-6-hydroxy-2,2-
dimethyltetrahydrofuro[2,3 -d][1,3]dioxol-5-yl)ethyl (E)-3-(3-(trifluoromethyl)phenyl)acrylate
(40j): Compound4oj has been purified by flash column chromatography on silica gel (cyclohexane/
EtOAc 70:30 to 50:50), obtaining a white solid; yield: 82% (171 Rg}.0.33 (cyclohexane/ EtOAc
50:50).'H NMR (400 MHz, DMSGd) {i8.09 (s, 1H), 8.05 (d}= 7.9 Hz, 1H), 7.81 7.74 (m,1H),
7.78 (dJ=16.0 Hz1H), 7.66 (tJ= 79 Hz, 1H), 6.83 (dJ = 16.0 Hz, 1H), 5.82 (dl= 3.6 Hz, 1H),
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5.26 (d,J= 5.0 Hz, 1H), 5.08 (d] = 5.9 Hz, 1H), 4.41 (d] = 3.6 Hz, 1H), 4.36 (dd} = 11.3, 2.0 Hz,
1H), 4.13i 4.05 (m, 2H), 4.02 3.95 (m, 1H), 3.93 (dd] = 8.8, 2.4 Hz, 1H), 1.38 (s, 3H), 1.23 (s,
3H). 13C NMR (101 MHz, DMSGde) i 165.9, 142.7, 138, 131.8, 130.0, 129.8 (d,= 31.9 Hz),
126.6 (d,J = 3.7 Hz), 125.0 (d] = 3.8 Hz), 124.0 (q] = 272.4 Hz) 120.4, 110.6, 104.5, 84.6, 80.3,
72.9, 67.1, 65.3, 26.7, 26 BSFMS: m/z = 441 [M+Nal].

% JH\H? ta (R)-2-hydroxy-2-((3aR,5R,6S,6aR)-6-hydroxy-2,2-
dimethyltetrahydrofuro[2,3 -d][1,3]dioxol-5-yl)ethyl  (E)-3-(2-methoxyphenyl)acrylate (4sj):
Compoundisj has been purified by flash column chromatography on silica gel (cyclohexane/ EtOAc
70:30 to 50:50), obtaining a white solid; yield: 41% (78 nRgy 0.24 (cyclohexane/ EtOAc 50:50).

'H NMR (400 MHz, DMSQds) 117.89 (d,J = 16.2 Hz, 1H), 7.69 (dd,= 7.7, 1.6 Hz, 1H)7.42 (ddd,
J=8.7,7.7,1.6 Hz, 1HY.10 (dd,J = 8.7, 1.0 Hz, 1H), 6.99 (td,= 7.7, 1.0 Hz, 1H)6.61 (d,J =

16.2 Hz, 1H), 5.81 (d] = 3.6 Hz, 1H), 5.24 (d] = 5.0 Hz, 1H), 5.08 (d] = 5.8 Hz, 1H), 4.40 (d]

= 36 Hz, 1H), 4.35 (ddJ = 11.3, 2.0 Hz, 1H), 4.104.01 (m, 2H)4.017 3.93 (m, 1H) 3.92 (ddJ

= 8.8, 2.4 Hz, 1H), 3.87 (s, 3H), 1.39 (s, 3H), 1.23 (s, 5I@)NMR (101 MHz, DMSGds) Ui 166.5,
157.9, 139.2, 132.0, 128.8, 122.3, 120.7, 118.3, 111.8, 110.6, 104.5, 84.6, 80.3, 72.9, 66.8, 65.3, 55.6,
26.7, 26.2ESIFMS: m/z = 403 [M+Nal].

S
jonat

T ((3aR,5R,6R,6aR)-6-hydroxy-2,2-dimethyltetrahydrofuro[2,3 -d][1,3]dioxol-5-
yl)methyl (E)-3-(p-tolyl)acrylate (4ck): Compound4ck has been purified by flash column
chromatography on silica gel (cyclohexane/EtOAc 70:30), obtaining a white solid; yield: 84% (140
mg). R: = 0.30 (cyclohexane/ EtOAc 70:30H NMR (400 MHz, DMSQde) Ui 7.6771 7.62 (m, 2H),

7.63 (d,J=16.1 Hz, 1H), 7.27 7.18 (m, 2H), 6.61 (d] = 16.1 Hz, 1H), 5.70 (d] = 3.6 Hz, 1H),
5.29 (d,J=7.0 Hz, 1H), 4.50 () = 4.1 Hz, 1H), 4.43 (ddl = 12.3, 2.1 Hz, 1H), 4.12 (dd,= 12.3,
6.3 Hz, 1H), 3.96 (ddd] = 8.6, 63, 21 Hz, 1H), 3.78 (dddJ) = 8.6, 7.0, 4.5 Hz, 1H), 2.33 (s, 3H),
1.45 (s, 3H), 1.27 (s, 3HY¥C NMR (101 MHz, DMSQde) 1i166.2, 144.9, 140.6, 131.3, 129.6, 128.5,
116.7, 111.5, 103.5, 78.8, 77.0, 71.3, 63.3, 26.6, 26.3,R3KMS: m/z =357 [M+Na]'.

A A

MEDM L O@ ((2R,3S,4R,5R)-5-(((benzyloxy)carbonyl)amino)}3,4,6
trinydroxytetrahydro -2H-pyran-2-yl)methyl (E)-3-(p-tolyl)acrylate (4cl): Compound4cl has
been purified by flash column chromatography on silica geb@I#MeOH 95:5), obtaining an off
white solid; yield: 39% (89 mgh/b ratio 0.85:0.15R: = 0.19 (CHCIlz/MeOH 95:5).*H NMR (400
MHz, CD:OD) data for thea-anomerti 7.68 (d,J = 16.0 Hz, 1H), 7.53 7.44 (m, 2H), 7.40 7.26

(m, 5H), 7.25 7.19 (m, 2H), 6.48 (d] = 16.0 Hz, 1H), 5.13 (dl = 3.4 Hz, 1H), 5.09 (s, 2H), 4.48
(dd,J = 12.0, 2.2 Hz, 1H), 4.35 (dd,= 12.0, 5.4 Hz, 1H), 4.05 (ddd= 9.4, 5.4, 2.2 Hz, 1H), 3.74

i 3.64 (m, 1H), 3.61 (dd] = 10.5, 3.4 Hz, 1H), 3.43,(J = 9.4, 1H), 2.36 (s, 3HJ}*C NMR (101
MHz, CDsOD) data for the@-anomeit 168.8, 158.8, 146.5, 142.2, 138.3, 133.0, 130.7, 129.4, 129.3,

129.0, 128.9, 117.6, 93.0, 72.8, 72.5, 70.9, 67.6, 65.0, 57.6, 21-B1E3/z = 480 [M+Nal.
Sr7
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-0 ((3aS,4R,6S,7R,7aR)-6-((R)-((4S,5R)-5-(dimethoxymethyl)-2,2-dimethyl-1,3-
dioxolan-4-yl)((R)-2,2-dimethyl-1,3-dioxolan-4-yl)methoxy)-7-hydroxy-2,2-
dimethyltetrahydro -4H-[1,3]dioxolo[4,5-c]pyran-4-yl)methyl cinnamate (4am): Compoundiam
has been purified by flash column chromatography on silica gel (cyclohexane/EtOAc 70:30),
obtaining a colorless oil; yield: 56% (179 mB)= 0.26 (cyclohexane/EtOAc 70:30H NMR (400
MHz, CDCk) U 7.72 (d,J= 16.0 Hz, 1H), 7.62 7.51 (m, 2H), 7.48 7.35 (m, 3H), 6.48 (d]= 16.0
Hz, 1H), 4.540 4.48 (m, 2H), 4.47 4.42 (m, 2H), 4.42 4.37 (m, 1H), 4.29 (tdl = 6.7, 2.3 Hz, 1H),
4.197 4.13 (m, 2H), 4.13 4.08 (m, 2H), 4.07 3.99 (m, 2H), 3.91 (ddl = 7.7, 1.6 Hz, 1H), 3.53,(
J=77Hz, 1H), 3.41 (s, 3H), 3.40 (s, 3H), 1.53 (s, 3H), 1.50 (s, 3H), 1.40 (s, 3H), 1.37 (s, 3H), 1.35
(s, 3H), 1.34 (s, 3HJ*C NMR (101 MHz, CDGCJ) t1166.9, 145.5, 134.3, 130.5, 128.9, 128.1, 117.6,
110.4,110.2, 108.3, 105.1, 103.8, 79.0, 77.9, 76.6, 75.1, 74.3, 73.4, 71.6, 64.7,.8398.8629.7,
28.1, 27.2, 26.4, 26.3, 25.7, 2485FMS: m/z = &6 [M+NH4]".

0 0/%
o

SO

O
Me

e ((3aS,4R,68,7R,7aR)-6—((R)-((4S,5R)-5-(dimethoxymethyl)-2,2—dimethyl-1,3
dioxolan-4-yl)((R)-2,2-dimethyl-1,3-dioxolan-4-yl)methoxy)-7-hydroxy-2,2-
dimethyltetrahydro -4H-[1,3]dioxolo[4,5c]pyran-4-yl)methyl (E)-3-(p-tolyl)acrylate (4cm):
Compounddcm has been purified by flash column chromatography on silica gel (cyclohexane/ethyl
acetate 70:30), obtaining a colorless oil; yield: 45% (147 Rg).0.24 (cyclohexane/ethyl acetate
70:30).'H NMR (400 MHz, CDGJ) i 7.69 (d,J = 16.0 Hz, 1H), 7.49 7.42 (m, 2H), 7.23 7.17 (m,
2H), 6.42 (dJ = 16.0 Hz, 1H), 4.53 4.47 (m, 2H), 4.46 4.36 (m, 3H), 4.28 (td) = 6.8, 2.4 Hz,
1H), 4.20i 4.13 (m, 2H), 4.13 4.07 (m, 2H), 4.06 3.98 (m, 2H), 3.91 (dd] = 7.7, 1.6 Hz, 1H),
3.58 (t,J = 7.7 Hz, 1H), 3.40 (s, 3H), 3.39 (s, 3H), 2.37 (s, 3H), 1.52 (s, 3H), 1.49 (s, 3H), 1.40 (s,
3H), 1.37 (s, 3H), 1.35 (s, 3H), 1.33 (s, 3fC NMR (101 MHz, CDGJ) i 167.0, 145.5, 141.1,
131.7,129.8, 128.3, 116.6, 110.5, 110.3, 108.4, 108629179.2, 78.0, 76.7, 75.2, 74.4, 73.5, 71.8,
64.8, 63.7, 56.4, 53.4, 28.3, 27.4, 26.5, 26.4, 25.8, 24.7,E3HAS: m/z = 670 [M+NH]".

o

WOCDS Methyl-dz cinnamate (4add): Compound4ad-d has been purified by flash column
chromatography on silica gel (petroleum ether/EtOAc 98:2), obtaining a yellow solid; yield: 85% (36
mg). R = 0.77 (petroleum ether/EtOA80:20). *H NMR (400 MHz, CDCJ) i1 7.70 (d,J = 16.0 Hz,

1H), 7.57i 7.49 (m, 2H), 7.48 7.35 (m, 3H), 6.45 (dl= 16.0 Hz, 1H)**C NMR (101 MHz, CD)
i167.6, 145.0, 134.5, 130.4, 129.0, 128.2, 118.0-N\ESI m/z = 166 [M+H]. Spectral data were in
agreement with previously reported literature dta.
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12 Copies of'H NMR and *C NMR Spectra
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