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EXPERIMENTAL SECTION

Phosphatase Enzyme Inhibition Assays. Recombinant human phosphatase PTP1B,
PTP1B, SHP1, SHP2, MEG2 and TCPTP were expressed in Escherichia coli and purified. The
enzyme inhibition assays were measured using p-nitrophenyl phosphate (pNPP) as a substrate
in a 96-well plate with a final volume of 100 xL. Human recombinant PTP1B, SHP1, SHP2,
MEG2 or TCPTP (0.05 pg) in 50 L reaction buffer (pH 6.5) containing 50 mM HEPES, 100
mM NaCl, 1 mM EDTA, and 1 mM dithiothreitol (DTT) and test compounds were added to
each well of a 96-well plate. NazVVO, was used as the positive control and DMSO as the
negative control to evaluate the high-throughput screening (HTS) system. After preincubation
for 15 min at room temperature, 50 L of reaction buffer containing 50 mM pNPP was added
and incubated at 37 <C for 60 min. The phosphatase activity was determined by measuring the
absorbance at 405 nm for the amount of produced p-nitrophenol. ICs, values were determined
by analyzing the data using Gen5 software (Synergy2 Multi-Mode Microplate Reader, BioTek

Instruments, Inc.). Each compound was assayed in triplicate.

IDO Enzyme Inhibition Assays. Recombinant human IDO was expressed in E. coli and
purified. Briefly, the reaction mixture (200 L) contained potassium phosphate buffer (50 mM,
pH 6.5), ascorbic acid (10 mM), methylene blue (5 M), purified recombinant IDO1 (43 piv),
L-Trp (100 «M), and DMSO (10 piL). The inhibitors were serially diluted 3-fold from 50 to
0.02 mM in pure DMSO. The reaction was conducted at 37 °C for 6 min and stopped by
addition of 30% (w/v) trichloroacetic acid (40 pL). To convert N-formylkynurenine to
kynurenine, the tubes were incubated at 37 <C for 30 min, followed by centrifugation at 20,000
g for 20 min. Finally, 150 pL of supernatant is added to 150 pL of p-
dimethylaminobenzaldehyde (pDMAB) (2%, v/v) in acetic acid to generate a Schiff base with
kynurenine that was detected at a wavelength of 480 nm. We used NLG919 as the positive
control and DMSO as the negative control to evaluate the high-throughput screening (HTS)
system. 1Cso values were determined by analyzing the data using Gen5 software (Synergy?2
Multi-Mode Microplate Reader, BioTek Instruments, Inc.). Each compound was assayed in

triplicate.



Calcium imaging assay. The calcium imaging assay was performed by an automated,
cell-based fluorescence-imaging system (Arrayscan) by a previously reported method with
slight modification. The human embryonic kidney 293 (HEK293) cells were seeded in medium
containing 10% FBS and incubated at 37 °C with 5% CO,to a suitable quantity, and then cells
were plated in poly-D-lysine-coated 96-well plates at a density of approximately 20000
cells/well for 24 h. Later, the cells were stained with 5 M Fluo-4 AM for 60 min and
subsequently washed three times with HBSS buffer. And then the cells were treated with up-to
10 M of the tested samples in a 96-well plate containing 50 i HBSS/well. For the bioactive
compound 1, its bioactivity was further tested at concentrations of 10, 5, 2.5, 1.25, and 0.625
uM, respectively. The purities of the tested compounds were >95%. The experiment was
repeated three times. The false positive activity caused by the color of the tested samples was
excluded. Calcium images of cells in HBSS buffer were acquired and analyzed using an Array

Scan VTI HCS Reader (Cellomics, Thermo Scientific, Pittsburgh, PA, USA).



Figure S1. *H NMR spectrum of compound 1
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Figure S2. *C NMR spectrum of compound 1
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Figure S3. DEPT NMR spectrum of compound 1
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Figure S4. HSQC spectrum of compound 1
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Figure S5. HMBC spectrum of compound 1
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Figure S6. *H-'H COSY spectrum of compound 1
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Figure S7. NOESY spectrum of compound 1
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Figure S8. HRESIMS spectrum of compound 1
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Figure S9. IR spectrum of compound 1
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Figure S10. UV spectrum of compound 1
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Figure S11. Crystal data and structure refinement for compound 1
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Bond precision:

Cell:

Temperature:

Volume
Space group
Hall group
Moiety formula
Sum formula
Mr

Dx,g cm-3

Z

Mu (mm-1)
FOO0O

FOO0O0"'

h,k, lmax
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_computing cell refinement
_computing data reduction
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_cell measurement temperature
_cell measurement reflns used
_cell measurement theta min
_cell measurement theta max
_cell oxdiff length a

_cell oxdiff length b

_cell oxdiff length c

_cell oxdiff angle alpha
_cell oxdiff angle beta

_cell oxdiff angle gamma
~cell oxdiff volume

~cell oxdiff measurement reflns used
_exptl absorpt correction T min
_exptl absorpt correction T max
_exptl absorpt correction type
_exptl absorpt process details

2018-01-04

*CrysAlisPro 1.171.39.33c
"CrysAlisPro 1.171.39.33c
*CrysAlisPro 1.171.39.33c
*CrysAlisPro 1.171.39.33c

11.9189(4)
6. 59866 (19)
26. 7335 (10)
90.0

100. 124 (3)
90.0
2069. 83 (12)
100. 00 (10)
7548

3. 8600

73. 4340

11.9174(3)
6.5979 (2)

26. 7406 (4)
90. 004 (2)
100. 1294 (19)
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CrysAlisPro 1.171.39.33c (Rigaku Oxford Diffraction, 2017)
Empirical absorption correction using spherical harmonics, implemented in SCALE3 ABSPACK scaling algorithm. ;
_oxdiff exptl absorpt empirical full min 0.532

_oxdiff exptl absorpt empirical full max 1. 454

_oxdiff exptl absorpt empirical details;

Empirical correction (ABSPACK) includes:

— Absorption correction using spherical harmonics

— Frame scaling;

_diffrn ambient temperature 100. 00 (10)

~diffrn ambient environment N 2

~diffrn source ’Rotating—anode X-ray tube’

~diffrn source type 'Rigaku (Cu) X-ray Source’

_diffrn radiation probe x-ray

~diffrn radiation type ’~Cu K\a’

_diffrn radiation wavelength 1.54184

_diffrn radiation monochromator mirror

~diffrn measurement device ' four—-circle diffractometer’

_diffrn measurement device type ’XtaLAB AFC12 (RINC): Kappa single’
~diffrn detector ’CCD plate’

_diffrn reflns number 9974

~diffrn reflns av R equivalents 0. 0267

_diffrn reflns av_sigmal/netI 0.0287

_diffrn reflns limit h min -14

_diffrn reflns limit h max 9

~diffrn reflns limit k min —8

_diffrn reflns limit k max 8

_diffrn reflns limit 1 min —32

~diffrn reflns limit 1 max 31



_diffrn reflns theta min 3. 8457

_diffrn reflns theta max 73. 8670

_diffrn measured fraction theta max 0.9816

_diffrn reflns theta full 66.9682

_diffrn measured fraction theta full 0.9970

~diffrn orient matrix type ' CrysAlisPro convention (1999, Acta A55, 543-557)’

_diffrn orient matrix UB 11 0. 0112845000
~diffrn orient matrix UB 12 0. 2312972000
~diffrn orient matrix UB 13 0. 0070148000
~diffrn orient matrix UB 21 0. 0070015000
~diffrn orient matrix UB 22 0. 0238222000
~diffrn orient matrix UB 23 —0. 0566787000
~diffrn orient matrix UB 31 —0. 1306357000
~diffrn orient matrix UB 32 0. 0212824000
~diffrn orient matrix UB 33 —0. 0127748000

_diffrn measurement details;

List of Runs (angles in degrees, time in seconds):

# Type Start End Width tTexp™ \w \q \k \f Frames

I \w -17.00 22.00 0.50 2. 80 - 0.00 -57.00 -30.00 78
2 \w -58.00 -31.00  0.50 2. 80 - 0.00 -19.00 30.00 54
3 \w -23.00 2.00 0.50 2. 80 - 0.00 -19.00 30.00 50
4 \w -89.00 —-24.00 0.50 2. 80 - 0.00 -57.00 —30.00 130
5 \w -30.00 31.00 0.50 2. 80 - 0.00 -82.00 30.00 122
6 \w -25.00 5.00 0.50 2. 80 - 0.00 -82.00-150.00 60
7 \w 6.00 31.00 0.50 25.36 — 94.60 -82.00 -30.00 50
8 \w 136.00 183.00 0.50  25.36 — 94.60 0.00 -60.00 94
9 \w 6.00 115.00 0.50  25.36 — 94.60 -61.00 90.00 218



10 \w 5.00 100.00 0.50 25.36 -
11 \w 9.00 106.00 0.50 25.36 -
12 \w 64.00 123.00 0.50 25.36 -
13 \w 8.00 116.00 0.50 25.36 -
14 \w 96.00 123.00 0.50 25.36 -
15 \w 141.00 183.00 0.50  25.36 -
16 \w 53.00 121.00 0.50 25.36 -
17 \w 7.00 125.00 0.50 25.36 -
18 \w 5.00 108.00 0.50 25.36 -
19 \w 39.00 64.00 0.50 25.36 -
20 \w 67.00 118.00 0.50 25.36 -
21 \w 91.00 118.00 0.50 25.36 -
22 \w 87.00 114.00 0.50 25.36 -
23 \w 89.00 116.00 0.50 25.36 -
~diffrn measurement method *\w scans’
_diffrn oxdiff ac3 digest frames;
01b2acda7aeb1b05d43ce613c0d38cHc4£000266271;
_diffrn oxdiff ac3 digest hkl;
016084d21544d8d9ee8649c¢850£30d2¢7d04b9;
_space_group_IT number 12
_space_group_crystal system monoclinic
_space _group name H-M alt "I 1 2/m 1’
_reflns odcompleteness completeness 99. 70
_reflns odcompleteness theta 66. 97
_reflns odcompleteness iscentric 1

_chemical oxdiff formula 'C H O’

94.
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94.
94.
94.
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Figure S12. 'H NMR spectrum of compound 2
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Figure S13. *C NMR spectrum of compound 2
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Figure S14. DEPT NMR spectrum of compound 2
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Figure S15. HSQC spectrum of compound 2
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Figure S16. HMBC spectrum of compound 2
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Figure S17. 'H-'H COSY spectrum of compound 2
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Figure S18. NOESY spectrum of compound 2
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Figure S19. HRESIMS spectrum of compound 2
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Figure S20. IR spectrum of compound 2
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Figure S21. UV spectrum of compound 2
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Figure S22. 'H NMR spectrum of compound 3

g g 2 8 g g g g g o - - o S
2 = S g = g g S g g g g 2 S
o~ ~N ™~ o~ — — — — — o0 o ol N (=]
n 1 n 1 1 1 1 1 1 1 1 1 1 1 n 1 n 1 n 1
£000°0-—
V6L
9966}
\L6')
€e51T
90.1T
268lC = L
18822 — —= £ 8¢
64052 9201
mmom.m\
9505°C
0/€€°€ \
99/€°€ ~\ Tw.NN
v8zL e — J = 09¢
1698°c — gl
0206°C §Le
9266'€ :
109% = 660
9€02'S )
201TS F 8gl
1612°G
8822'G
2610
abri— ] J oo
J
S0/5.L— = 960
Zve6' L — = 101
06511, — \A ezl
€L0z°eL — = 00'L

1

o
<

4.5

5.0

5.5

6.0

7.5 7.0

8.0

10.5  10.0 9.5 9.0

11.

12.5

13.0

1 (ppm)



Figure S23. *C and DEPT NMR spectrum of compound 3
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Figure S24. HMBC spectrum of compound 3
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Figure $25. *H-"H COSY spectrum of compound 3
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Figure S26. NOESY spectrum of compound 3
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Figure S27. HRESIMS spectrum of compound 3
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Figure S28. IR spectrum of compound 3
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Figure S29. UV spectrum of compound 3
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Figure S30. Stimulation of calcium signaling in HEK293 cells by compound 1
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Table S1. Stable conformers of compounds 2 and 3 used for ECD calculation

o/ O/

0
9 s OH OH O

N OH
(S)
(0]
)
O

13R,18S- 2 13S,18S-3

Conformer Conformation Energy (Kcal/mol) | Percent
(%)

(13R,185)-2-1 -1041599.686146 | 6.20

(13R,185)-2-2 -1041599.444617 | 4.12

(13R,185)-2-3 -1041599.444554 | 4.12

(13R,185)-2-4 -1041600.177862 14.22




(13R,185)-2-5 -1041599.151884 | 2.51
(13R,185)-2-6 -1041599.535230 | 4.80
(13R,185)-2-7 -1041599.621387 | 5.56
(13R,185)-2-8 -1041600.425101 | 21.60
(13R,185)-2-9 -1041600.002034 10.57
(13R,185)-2-10 -1041599.777009 7.23




(13R,185)-2-11 -1041600.178552 14.24
(13R,185)-2-12 -1041599.535355 4.80
Conformer Conformation Energy (Kcal/mol) | Percent
(%0)
(13S,185)-3-1 -1041600.026507 44.67
(135,18S)-3-2 -1041598.761071 5.27
(13S,185)-3-3 -1041599.355448 14.38




(135,185)-3-4 -1041598.363795 2.69
(135,185)-3-5 -1041598.761699 5.27
(135,185)-3-6 -1041598.583737 391
(135,189)-3-7 -1041598.952211 7.28
(135,185)-3-8 -1041599.403578 15.60




Table S2. Stable conformers of (13R",185")-2 and their calculated **C NMR data used for the

3C NMR calculation of (13R",185")-2

/
o}

o

18[tss OH OH O
13

N .

(13R*,185%)-2

conformer

g4 9
q4 12
qd_13
gd 18
g4 21
qd 22
qd 25
q4 28
qd_30
g4 37
q4 40
qd_47

E(au)
-1660.2789392
-1660.2785333
-1660.2785332
-1660.2776838
-1660.2788318
-1660.2765457
-1660.2766060
-1660.2776788
-1660.2766956
-1660.2765510
-1660.2776839
-1660.2765459

comformer g4 9 g4 12 g4 13
no. &8C 8C 8C
1 1684 16923 16923
2 12764 12663 126.63
3 17126 168359 16859
4 107.58 10757  107.57
4a 1383 138.34 135584
5 137.11 13722 13722
] 13236 13957 139.57
7 16733 16732 16732
8 11594 11591 11591
8a 138.35 13833 13833
9 19286 19319 19319
9a 11414 11401 11401
10 186.33 18631 186.31
10a 13023 1302 1302
11 20.08 20.11 20,11
12 37.36 3174 3174
13 76.62 12.83 72.83
14 3029 047 3047
13 180.16 18114 181.14
16 3233 336 336
17 28.76 2053 2833
18 63.12 67.76 67.76
12 18329 18184 181584
20 3527 5457 3457

GE(au)
-1660.278939
-1660.278533
-1660.278533
-1660.277684
-1660.278832
-1660.276546
-1660.276606
-1660.277679
-1660.276696
-1660.276551
-1660.277684
-1660.276546

g4 21

g4 18

&C &8C
167.38 1693
128.33 126.66
171.57 168.59
107.35 1076
138.88 138.33
137.05 1372
139.17 13956
16726 16731
115.85 11592
138.58 138.36
192.7 19323
11376 11402
186.67 186.3
13023 13027
20,05 2012
36.99 37.76
68.93 1220
4737 4845
18448 180.73
33.17 33.03
2032 2072

63.13 63534
15298 184.03
5534 3472

keal/mol

-1041840.640970
-1041840.386264
-1041840.386201
-1041839.853195
-1041840.573576
-1041839.139026
-1041839.176865
-1041839.850057
-1041839.233090
-1041839.142352
-1041839.853257
-1041839.139152

g4 22
&C
167.63
128.59
171.54
107.48
138.89
13732
13533
167.72
117.53
139.28
192.79
113.92
186.57
129.89
17.12
36.98
68.93
4736
184.44
33.18
2931

63.1
182.98
5534

g4 25
&8C
167.56
128.45
17153
1075
138.93
137.06
139.19
16728
115.36
138.36
192 .68
113.79
186.66
13021
20.05
36.99
60.03
4733
184.63
334
30.09
6453
182.79
554

g4 28
&8C
169.97
127.7
168.73
1073
138.75
137.15
13837
16732
115.86
13849
19297
114.16
186.62
13023
20,00
37.63
68.83
472
182.06
3319
2891
61.59
18297
5523

AG(keal/mol)
-0.790013
-0.536207
-0.536144
-0.003138
-0.723518
0.711031
0.673192
0.000000
0.616967
0.707703
-0.003200
0.710905

gd 30
&C
169.91
12746
168.74
10727
138.8
137.16
13941
16732
115.87
138.47
193.02
114.17
186.61
130.24
2000
37.68
68.7
4733
182.02
3339
28.87
6324
158291
3528

Pi
3.802980
2.473435
2.473173
1.005313
3.393838
0.300932
0.320791
1.000000
0.352747
0.302627
1.005420
0.300996

16.732251
g4 37 | g4 40
&C &C
17003 167.58
12773 128.53
1687 17057
10723 10755
13877 138.88
13743 137.05
13559 139.17
16776 16726
11759 11585
1392 13858
19307 1927
11431 11376
18653 186.67
12088 13023
1712 2005
5761 3699
68.77 6893
4718 4137
18196  184.48
332 33.17
882 2932
6152 6313
18297 18298
5522 5534

bolzt
0.227284
0.147824
0.147809
0.060082
0.202832
0.017985
0.019172
0.059765
0.021082
0.018086
0.060089
0.017989

g4 47
&C
167.63
128.58
17154
107.48
138.89
13732
135.35
167.72
117.53
139.28
192.79
113.92
186.57
129.89
17.12
36.98
68.95
47.36
184.44
33.18
2931
63.1
182.98
5534

bolzt

168.83
12730
169.73
107.54
138.72
137.17
13923
16733
116.00
138.49
193.03
114.02
186.33
13021
19.93
37.36
1230
4836
181.31
33.09
2831
6531
158292
3456



Table S3. Stable conformers of (13S",185)-3 and their calculated **C NMR data used for the

3C NMR calculation of (13S",185")-3

/
o]

o)
s OH OH O

N OH
S
(0]
o)
o

(13S*,185*)-3

iy E C ] E F
Conformer E(au) kcal/mol AG(kcal/maol) Pi bolzt
q3 4 -1660.2793176 -1041840.878420 0.000000 1.000000 0.324209
q3 3§ -1660.2760190 -1041838.808517 2.069903 0.030322 0.009831
q3 10 -1660.2779329 -1041840.009507 0.868912 0.230497 0.074729
q3 14 -1660.2781742 -1041840.160925 0.717494 0.297665 0.096506
q3_17 -1660.2778349 -1041839.948011 0.930408 0.207758 0.067357
q3 20 -1660.2760190 -1041838.808517 2.069903 0.030322 0.009831
q3 23 -1660.2767474 -1041839 265595 1.612825 0.065617 0.021274
g3 24 -1660.2768145 -1041839.307701 1.570719 0.070453 0.022841
q3 28 -1660.2765164 -1041839.120640 1.757779 0.051368 0.016654
q3 33 -1660.2788216 -1041840 567175 0311245 0.591162 0.191660
g3 49 -1660.2786809 -1041840 478884 0.399535 0.509268 0.165109
3.084430
A E C ] E B G H I I K L
Conformer g3 4 g3 10 g3 14 g3 17 g3 20 g3_23 gi_24 g3 _28 g3 33 q3_49 bolzt
no. &C §C &C 5C 5C 5C 5C &C 5C 5C
1 17066  167.03 17072 16828 16033 16837 167.1 16922 16832 17071 167.93
2 12768 13045 12776 12009 12649 12019 13033 126.5 12021 12941 127.38
3 16064 17210 16062 17439 16837 1746 17217 16847 17460  168.83 160.46
4 10698 10783 10692 11042 10763 11039 10777 10758 11052 10747 107.08
1a 13858 13820 138350 1387 13885 13872 13831 138.8 13865 13883 13726
3 137.16  137.01 13744 13713 137.19 1374 13727 1372 13713 13705 133.81
& 13938 1391 13339 13949 13957 13563 13334 13038 1395 13932 13748
7 1673 16723 16776 16723 1673 1677 167.67 1673 16724 16731 163.70
g 115.86 11583 11738 115890 11592 11765 11751 11594 11591 11592 11498
8a 13846 13862 13015 13843 13834 13213 13932 13843 1384 138.67 13723
9 193.11 1927 19321 19363 19326 19373 192.8 19310 19365 19373 101.44
a 11407 11382 11422 11346 11404 11361 11398 11404 1134 1147 112.87
10 18666 18667 18636 1865 1865 1864 18658 18632 1863 186.58 18475
10a 13026 13031 12992 13039 13024 13003 12997 13027 13038 13023 12897
11 201 20.05 1714 2011 2011 17.17 17.12 2007 2011 20,09 19.48
12 5764 3733 3762 5959 578 5959 5732 57.73 5966 5761 57.60
13 6923 7237 6923 691 7547 6913 7233 7412 691 75.38 69.98
14 4768 3383 4772 4773 4737 4777 53.83 4626 47.53 52.54 48.57
13 180.14 18221 18011 18063 18044 18067 18222 17908 18047 1874 179.86
16 3262 3466 3263 3271 328 32.72 3468 34.63 323 33.28 32.63
17 2028 285 2026  20.69 2823 2962 2852 2026 2876 2081 2803
18 6424 68537 6424 6431 6417 6436 59.38 6419 632 63.37 64.07
19 18295 18505 18297 18202 18335 18290 185.96 183.56 1829 182.43 18136

20 353 3523 353 3533 5317 5332 55323 5488 5521 55.14 3470



Table S4. DP4" analysis result table for compound 2 (experimental for 2, isomer 1 for

(135*,185%*)-3, isomer 2 for (13R*,185%)-2)

o/ O/
o (0]
%[© OH OH O [ g on §
-13 OH
(S)
; O‘O
(13R*,18S*)- isomer 2 (135*,188%)-3  isomer 1
B T
aF¥1F¥59]1 6—311G(d, p) Onscaled Shifts
DP4 0.00% |4 00. 00% - - -
Huclei | sp2? iperimenta Isomer 1 | Isomer 2 | Isomer 3 | Isomer 4 | Isomer 5

C X 16Z2. ¢ 168. 0 168. 8

[ X 122.1 127. 4 127. 3

[ X 164. 3 169. 5 169. 7

C X 103.1 17.1 107.5

C X 134. 7 137.3 138. 7

[ X 130.5 135. 8 137. 2

C X 132. 7 137. 5 1359, 2

C X 162.1 1657 167. 3

[ X 111. 8 115. 0 116. 0

[ X 125 137. 2 138.5

C X 187. 8 191. 4 153, 0

C X 111.1 112, 87 114, 02

[ X 180. 9 184. 75 186A. 55

C X 133. 4 128, 97 130,21

C 16. 6 19, 48 159, 93

C 56. O a7, B0 57. 56

[ 62,3 69, 98 T2, 50

C 45. 6 48, 67 43, 36

C X 175, 2 175, B& 131. 50

[ 29,5 32.63 33. 09

C 23.2 28. 93 29,31

C 59,7 G4, OF £5. 31

C X 172. 9 181. 36 182, 92

[ 2.6 54, T 54, 96

T W
mPR1FR91 PCH 6-311G(d, p) IInscaled Shifts
Isomer 1 | Isomer 2 | Isomer 3 | Isomer 4 [ Isomer 5 | Isomer 6
sDP4+ (H data) - - — — - -
sDP4+ (C data) 0.00% |ull 00. 00% - - - -

sDP4+ (all data) |/ 0.00% |ull 00.00% - - - -
uDP4+ (H data) - - - - - -

ubDP4+ (C data) 0.00% |ull 00. 00% — — — —
uDP4+ (all data) 0. 00% |ull00. 00% - - - -

DP4+ (H data) - - - - - -
DP4+ (C data) .00%  |ull 00. 00% — — — —
DPa+ (all data) .00% |all 00. 00% — — — —

=

=




Table S5. DP4" analysis result table for compound 3 (experimental for 3, isomer 1 for
(135*,185*)-3, isomer 2 for (13R*,185%)-2)

A
aP¥1P¥01 PCH

Basis Set

R
Inscaled Shifts

6-311G {d, p)
FMJBT. 50% |4 12. 50% - - -
Huclei | sp2? gperimentd Isomer 1 ([ Isomer 2 | Isomer 3 | Isomer 4 | Isomer 5
[ X 161 168. 0 168. 8
[ b 121 127. 4 127. 3
[ b 163. 2 165. 5 169, 7
[ b 102.1 107.1 107.5
[ b 133.5 137.3 138. 7
z b 129.5 135. 8 137. 2
Z b 131. 64 137.5 139, 2
C X 161 165. 7 167. 3
C X 110, 6 115. 0 116. 0
[ X 124.1 137. 2 138.5
[ X 186. 6 191. 4 193. 0
[ X 109, 9 112, 87 114, 02
[ b 179. 8 184, 75 186, 55
[ b 132. 3 128, o7 130,21
[ 15.5 19,48 15,93
[ 55,9 57. A0 57.5A
Z 62, T 69, 98 72,50
Z 44. 5 48. 57 49, 35
C X 173. 6 179, BR 181. 50
C 28.1 32.63 33. 09
[ 21.9 28. 93 29.31
[ 59, 2 G4, 0T g5. 31
[ b 172.1 181. 36 182, 92
[ bl.6 b4, 70 55, 22

T
mPR1PHI1 PCH

Basis Set

T
IInscaled Shifts

6-311G(d, p)

Isomer 1 | Isomer 2 | Isomer 3 | Isomer 4 | Isomer b | Isomer 6
sDP4+ (H data) = - = - = -
sDP4+ (C data) il B3, 25% 16. T5% = = = =

sDP4+ (all data) ul 83. 25% 16. T5% = = = =
uDP4+ (H data) - - - - - -
uDP4+ (C data)  [y/58.47% 41.53% - - - -
uDP4+ (all data) |ul58. 47% 41. 53% — — — —
DP4+ (H data) - - - - - -
DP4+ (C data) NIRRT - - - -
DP4+ (all data) MIETEETIERIICENT - - - -




