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General experimental details

All reactions were run in an atmosphere of dry argon unless otherwise stated. THF was distilled from
benzophenone ketyl solution with sodium prior to use. Quick syringe transfers were done with disposable
syringes and needles.

Column chromatography was performed with silica gel (particle size 32-63 um). Analytical and semi-
preparative HPLC separations were performed using acetonitrile and water (for HPLC, 99.9%).
Analytical thin-layer chromatography (TLC) was carried out using glass-coated silica gel 0.25 mm plates
with fluorescent indicator. All reactions that were monitored by TLC were visualized with a 254 nm UV-
lamp or using phosphomolybdic acid (PMA) and 1,4-dinitrophenylhydrazine (DNP) stain solutions
prepared by well-known protocols.

Chemical shifts of all "H and C NMR spectra reported in & units, part per million (ppm) with
reference to the residual solvent peak (CDCls, 7.26 ppm for '"H NMR and 77.16 ppm, center of triplet, for
B NMR). DEPT, COSY, NOESY, HMQC, HMBC spectra were recorded using standard 2-D NMR
pulse sequences.

Complete reference 46

Reference 46. Gaussian 09, Revision A.02,
M. J. Frisch, G. W. Trucks, H. B. Schlegel, G. E. Scuseria,
M. A. Robb, J. R. Cheeseman, G. Scalmani, V. Barone, B. Mennucci,
G. A. Petersson, H. Nakatsuji, M. Caricato, X. Li, H. P. Hratchian,
A. F. Izmaylov, J. Bloino, G. Zheng, J. L. Sonnenberg, M. Hada,
M. Ehara, K. Toyota, R. Fukuda, J. Hasegawa, M. Ishida, T. Nakajima,
Y. Honda, O. Kitao, H. Nakai, T. Vreven, J. A. Montgomery, Jr.,
J. E. Peralta, F. Ogliaro, M. Bearpark, J. J. Heyd, E. Brothers,
K. N. Kudin, V. N. Staroverov, R. Kobayashi, J. Normand,
K. Raghavachari, A. Rendell, J. C. Burant, S. S. Iyengar, J. Tomasi,
M. Cossi, N. Rega, J. M. Millam, M. Klene, J. E. Knox, J. B. Cross,
V. Bakken, C. Adamo, J. Jaramillo, R. Gomperts, R. E. Stratmann,
0. Yazyev, A. J. Austin, R. Cammi, C. Pomelli, J. W. Ochterski,
R. L. Martin, K. Morokuma, V. G. Zakrzewski, G. A. Voth,
P. Salvador, J. J. Dannenberg, S. Dapprich, A. D. Daniels,
O. Farkas, J. B. Foresman, J. V. Ortiz, J. Cioslowski,
and D. J. Fox, Gaussian, Inc., Wallingford CT, 2009.
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Figure S1. Mechanistic considerations for the formation of 10 and 11.
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Figure S2. Conformational analyses of polyketones 4, 6, 16.
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Conformational analyses were carried out using Gaussian (R) 09 using B3LYP/6-311G(d,p).
Ground state conformations and electronic energies are shown.
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Figure S3. Key COSY, HMBC and NOESY correlations of 8 .
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Geometry of 8 was optimized using Gaussian (R) 09
with B3LYP/6-311G(d,p).

S04



Figure S4. Key COSY, HMBC and NOESY correlations of 9 .
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Geometry of 9 was optimized using Gaussian (R) 09
with B3LYP/6-311G(d,p).

S05



Figure S5. Key COSY, HMBC and NOESY correlations of 10 .
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Geometry of 10 was optimized using Gaussian (R) 09
with B3LYP/6-311G(d,p).
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Figure S6. Key COSY, HMBC and NOESY correlations of 12 .
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Geometry of 12 was optimized using Gaussian (R) 09
with B3LYP/6-311G(d,p).
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Figure S7. Key COSY, HMBC and NOESY correlations of 13 .
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Geometry of 13 was optimized using Gaussian (R) 09
with B3LYP/6-311G(d,p).
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Figure S8. Key HMBC and NOESY correlations of 15 .
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Geometry of 15 was optimized using Gaussian (R) 09
with B3LYP/6-311G(d,p).
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Figure S9. Key COSY, HMBC and NOESY correlations of 19 .
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Geometry of 19 was optimized using Gaussian (R) 09
- with B3LYP/6-311G(d,p).
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Figure S10. Key COSY, HMBC and NOESY correlations of 20 .
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Geometry of 20 was optimized using Gaussian (R) 09
with B3LYP/6-311G(d,p).
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Figure S11. Key HMBC correlations of 6 . O

Figure S12. Key HMBC correlations of 14 . O /
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Figure S14. IH and 13C spectra of 2.

vai2_11Sep2010-15:24:11 1H
Data saved in:
chem400:/export/home/vai2/vnmrsys/data

Archive directory: /export/home/vai2/vnmrsys/data
Sample directory: vai2_11Sep2010-15:24:11

Pulse Sequence: s2pul

Solvent: CDCI3
Ambient temperature
File:

INOVA-500 "joe"

Relax. delay 1.000 sec

Pulse 45.0 degrees

Acq. time 3.744 sec

Width 6395.9 Hz

8 repetitions

OBSERVE H1,399.7434710 MHz
DATA PROCESSING

FT size 65536

Total time 0 min, 38 sec

9 8 7 6 5 4 3 2 1 ppm

3.00 1.00 3.12
1 1.05 321

STANDARD CARBON PARAMETERS 13 C

41.902
40.522
38.859
37.576
37.208
37.107
35.108
34.465

50.544
44811

51.608

Pulse Sequence: s2pul

Solvent: CDCI3
Temp.25.0C/298.1K
User: 1-14-87
File:C13

INOVA-500 "joe"

79.021
77.374
77.160
76.950

27.647
25.078
19.951
19.267
17.180
15.674

[

22.144
20.752

Pulse 58.7 degrees

Acg. time 1.300 sec

Width 40000.0 Hz

192 repetitions

OBSERVE C13, 150.8466510 MHz
DECOUPLE H1,599.9097318 MHz
Power 42 dB

continuously on

WALTZ-16 modulated

DATA PROCESSING

Line broadening 1.0 Hz

FT size 131072

Total time 44 min, 41 sec

134.073
133.924

179.350

200 180 160 140 120 100 80 60 40 20 ppm
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Figure S15. IH and 13C spectra of 3.

vai2_04Nov2010 1 H

Data saved in:
chem400:/export/home/vai2/vnmrsys/data

Archive directory: /export/home/vai2/vnmrsys/data
Sample directory: vai2_04Nov2010

Pulse Sequence: s2pul

Solvent: CDCI3
Ambient temperature
File:

INOVA-500 "joe"

Relax. delay 1.000 sec

Pulse 45.0 degrees

Acq. time 3.744 sec

Width 6395.9 Hz

8 repetitions

OBSERVE H1,399.7434704 MHz
DATA PROCESSING

FT size 65536

Total time 0 min, 38 sec

11 10 9 8 7 6 5 4 3 2 1 ppm
L Ly Ny 1
1.05 0.97 2.88
3.00 1.09

vai2_06Jul2010-12:14:41 13C

Data saved in:
chem400:/export/home/vai2/vnmrsys/data

77.480
77.160
76.847
51.651
50.689
44.869
41.932
40.551
37.828
37.492
37.256
37.134
34.838
34.471
32.999
31.344
31.016
30.909
30.436
30.055
28.064
27.545
25.134
24.295
22.190
21.442

Archive directory: /export/home/vai2/vnmrsys/data
Sample directory: vai2_06Jul2010-12:14:41

Pulse Sequence: s2pul

Solvent: CDCI3
Ambient temperature
File:

INOVA-500 "joe"

Relax. delay 1.000 sec

Pulse 45.0 degrees

Acq. time 1.199 sec

Width 25125.6 Hz

256 repetitions

OBSERVE C13,100.5155623 MHz
DECOUPLE H1,399.7454756 MHz
Power 40 dB

continuously on

WALTZ-16 modulated

DATA PROCESSING

Line broadening 1.0 Hz

FT size 65536

Total time 9 min, 25 sec

81.035

20.794
20.061
19.154
17.117
16.758

134.098
133.976

179.304

171111

200 180 160 140 120 100 80 60 40 20 ppm
S14



Figure S16. IH and 13C spectra of 4.

vai2_21Jan2011-10:41:34
Data saved in: lH

chem400:/export/home/vai2/vnmrsys/data

Archive directory: /export/home/vai2/vnmrsys/data
Sample directory: vai2_21Jan2011-10:41:34

Pulse Sequence: s2pul

Solvent: CDCI3
Ambient temperature
File: TH

INOVA-500 "joe"

Relax. delay 1.000 sec

Pulse 45.0 degrees

Acq. time 3.744 sec

Width 6395.9 Hz

8 repetitions

OBSERVE H1,399.7434710 MHz
DATA PROCESSING

FT size 65536

Total time 0 min, 38 sec

L il L w
1.03 202 1.05
3.00 1.01 2.99

Pulse Sequence: s2pul

Solvent: CDCL3 13C
Temp.25.0C/298.1K

Pulse 58.7 degrees

Acq. time 1.300 sec

Width 40000.0 Hz

320 repetitions

OBSERVE C13, 150.8466429 MHz
DECOUPLE H1,599.9097318 MHz
Power 42 dB

continuously on

WALTZ-16 modulated

DATA PROCESSING

Line broadening 0.5 Hz

80.178
77.370
77.160
76.946
54.109
52.207
51.960
45.519
45.503
44.180
40.785
38.705
36.383
36.253
35.201
34.728
32915
31.645
31.588
31.507
29.828
29.787
29.205
28.448
28.363
28.133
23.443
21.396
19332
17.410
16.338

15.949

218.112
216.615

179.043
171.100

220 200 180 160 140 120 100 80 60 40 20 ppm
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Figure S17. IH and 13C spectra of 6.

vai2_08Dec2010 1
Data saved in: H

chem400:/export/home/vai2/vnmrsys/data

Archive directory: /export/home/vai2/vnmrsys/data
Sample directory: vai2_08Dec2010

Pulse Sequence: s2pul

Solvent: CDCI3
Ambient temperature
File: VAI2_094
INOVA-500 "joe"

Relax. delay 1.000 sec

Pulse 45.0 degrees

Acq. time 3.744 sec

Width 6395.9 Hz

8 repetitions

OBSERVE H1,399.7434786 MHz
DATA PROCESSING

FT size 65536

Total time 0 min, 38 sec

77.473
77.160
76.840
53.108
52,009
50.705
46.257
44365
43519
AQ 773
39.293
39.193
35356
33556
32.946
32252
31.840
31.740
31.168
30924
29597
28.453

vai2_08Dec2010-12:21:43 13C

Pulse Sequence: s2pul

Solvent: CDCI3
Ambient temperature

Relax. delay 1.000 sec

Pulse 45.0 degrees

Acq. time 1.199 sec

Width 25125.6 Hz

832 repetitions

OBSERVE (13, 100.5155630 MHz
DECOUPLE H1,399.7454756 MHz
Power 40 dB

continuously on

WALTZ-16 modulated

DATA PROCESSING

Line broadening 1.0 Hz

79.624

27.438
23.380
21.343
17.597
16.918
16.568
16.072

214.120
212.602
203.128
179.236
170.951

220 200 180 160 140 120 100 80 60 40 20 ppm
S16



Figure S18. HMQC and HMBC spectra of 6.
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Figure $19. IH and 13C spectra of 7.

vai2_21Jan2011

Data saved in: 1 H

chem400:/export/home/vai2/vnmrsys/data

Archive directory: /export/home/vai2/vnmrsys/data
Sample directory: vai2_21Jan2011

Pulse Sequence: s2pul

Solvent: CDCI3
Ambient temperature
File: TH

INOVA-500 "joe"

Relax. delay 1.000 sec

Pulse 45.0 degrees

Acq. time 3.744 sec

Width 6395.9 Hz

8 repetitions

OBSERVE H1,399.7434710 MHz
DATA PROCESSING

FT size 65536

Total time 0 min, 38 sec

T T L — L — L — L — L — L — - - ] T
11 10 9 8 7 6 5 4 3 2 1 ppm

e w Lk L ¥
1.04 1.07 4.3 1.09
3.00 3.02 3.04 3.08

Sample 101

Pulse Sequence: s2pul 13C

Solvent: CDCL3
Temp.25.0C/298.1K
User: 1-14-87

File: 13C

INOVA-500 "joe"

77.374
77.160
76.950
52.094
52.001
48.133
44.220
42.096
40.465
39.057
38.070
37613
36.812
36.290
34117
33.603
32.446
31.009
30.880
30.544
29.840
29.557
27.501

25316

79.640

Pulse 58.7 degrees

Acq. time 1.300 sec

Width 40000.0 Hz

640 repetitions

OBSERVE C13, 150.8466417 MHz
DECOUPLE H1,599.9097318 MHz
Power 42 dB

continuously on

WALTZ-16 modulated

DATA PROCESSING

Line broadening 0.5 Hz

FT size 131072

Total time 1 hr, 29 min, 10 sec

1.379
21.011

20.595
17912

23916

!
16.059

199.990
199.832
154.875
152.734

179.160
171.076

rTT T TTTT ‘ rTT T T TTTT ‘ rT T T T T ‘ rTT T T T TTT ‘ rTT T T T ‘ rTT T T TTTT ‘ FrT T T T T ‘ rTT T T TTT ‘ rTT T T T TTT ‘ rTT T TTTT ‘ T T T T T TTT ‘ rT T T T T ‘
220 200 180 160 140 120 100 80 60 40 20 ppm
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Figure $20. IH and 13C spectra of 8

vai2_18Apr2011

Data saved in: 1 H

chem400:/export/home/vai2/vnmrsys/data
Archive directory: /export/home/vai2/vnmrsys/data
Sample directory: vai2_18Apr2011

File: PROTON

Pulse Sequence: s2pul

Solvent: CDCI3
Ambient temperature
INOVA-400 "chem400"

Relax. delay 1.000 sec

Pulse 45.0 degrees

Acq. time 3.744 sec

Width 6395.9 Hz

8 repetitions

OBSERVE H1,399.7434710 MHz
DATA PROCESSING

FT size 65536

Total time 0 min, 38 sec

1 10 9 8 7 6 5 4 3 2 1 ppm

1.03 1.02 3.00
4.12 2.09

Pulse Sequence: s2pul

Solvent: CDCL3 13C

Temp. 25.0C/298.1 K
Pulse 58.7 degrees

. © V¥ QO AT VN AT O ITNDMO OM—OAT ONQOMET — O mI ©

Acq. time 1.300 sec ADNDNONURNINOQ®HXIOVOITAILT=RMNMN=FT®Mme=nON QLN N QR
. . MemeE N ORQORING QN M S OO M ANNN YO
Width 40000.0 Hz T ONNOYOOUN—-Q YOI IXRNNNDITANN=S =GOS NMMe= — AN O O
. W O N MNMNW!MWL OM T T T T T MM MM MM ®MmMmMmMmOnNNNNN - - — —

160 repetitions

OBSERVE (13, 150.8466450 MHz
DECOUPLE H1,599.9097318 MHz
Power 42 dB

continuously on

WALTZ-16 modulated

DATA PROCESSING

Line broadening 0.5 Hz

170.964

179.287

215.420

W

220 200 180 160 140 120 100 80 60 40 20 0 ppm
S19



Figure S21. HMQC and HMBC spectra of 8.
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Figure S22. COSY and NOESY spectra of 8.
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Figure S23. IH and 13C spectra of 9

vai 2_18Apr2011-16:47:41

Data saved in: 1 H

chem400:/export/home/vai2/vnmrsys/data

Archive directory: /export/home/vai2/vnmrsys/data
Sample directory: vai2_18Apr2011-16:47:41
File: 1H

Pulse Sequence: s2pul

Solvent: CDCI3
Ambient temperature
Operator: vai2

File: TH

INOVA-500 "joe"

Relax. delay 1.000 sec

Pulse 45.0 degrees

Acq. time 3.744 sec

Width 6395.9 Hz

8 repetitions

OBSERVE H1,399.7434710 MHz
DATA PROCESSING

FT size 65536

Total time 0 min, 38 sec

11 10 9 8 7 6 5 4 3 2 1 ppm
- s -
1.00 1.06
2.85 1.00

Pulse Sequence: s2pul 1 3 C

Solvent: CDCL3
Temp.25.0C/298.1K

77.370
77.160
76.950
53.344
52.951
52.065
49.496
48.501
47.072
44175
40.732
40.036
37.616
37.402
35.747
35.706
32.817
32.587
32.336
31.486
31.251
30.207
27.974
24.203
23.681
23.535

80.352

Pulse 58.7 degrees

Acqg. time 1.300 sec

Width 40000.0 Hz

1232 repetitions

OBSERVE (13, 150.8466413 MHz
DECOUPLE H1,599.9097318 MHz
Power 42 dB

continuously on

WALTZ-16 modulated

DATA PROCESSING

Line broadening 0.5 Hz

87.656

21.646
21451
21.209
18.138
16.369

212.353
179.133
170.806

220 200 180 160 140 120 100 80 60 40 20 ppm
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Figure S24. HMQC and HMBC spectra of 9.
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Figure S25. COSY and NOESY spectra of 9.
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Figure $26. H and 13C spectra of 10

vai2_18Apr2011-16:59:19 1
Data saved in: H

chem400:/export/home/vai2/vnmrsys/data

Archive directory: /export/home/vai2/vnmrsys/data
Sample directory: vai2_18Apr2011-16:59:19
File: PROTON

Pulse Sequence: s2pul

Solvent: CDCI3
Ambient temperature
INOVA-400 "chem400"

Relax. delay 1.000 sec

Pulse 45.0 degrees

Acq. time 3.744 sec

Width 6395.9 Hz

8 repetitions

OBSERVE H1,399.7434710 MHz
DATA PROCESSING

FT size 65536

Total time 0 min, 38 sec

77.370
77.160
76.950
58.507
56.298
51.924
50.447
49.670
45.729
40.748
39.069
37.503
36.475
33.958
32.967
32.777
31.810
31.401
31.353
30.899
30.754
29.771
28.998
27.610
24.964
22.750

Pulse Sequence: s2pul 13 C

Solvent: CDCL3
Temp.25.0C/298.1K

80.955

82.056

Pulse 58.7 degrees

Acq. time 1.300 sec

Width 40000.0 Hz

288 repetitions

OBSERVE (13, 150.8466425 MHz
DECOUPLE H1,599.9097318 MHz
Power 42 dB

continuously on

WALTZ-16 modulated

DATA PROCESSING

Line broadening 0.5 Hz

17.029

17.786
16.143

8.024

.

21.366

A\

171.231

214.602
179.186

220 200 180 160 140 120 100 80 60 40 20 ppm
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Figure S27. HMQC and HMBC spectra of 10.
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Figure S28. COSY and NOESY spectra of 10.
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Figure S29. IH and 13C spectra of 12

STANDARD PROTON PARAMETERS

Pulse Sequence: s2pul 1H

Solvent: CDCI3
Temp.25.0C/298.1K
File: H1

INOVA-500 "joe"

Pulse 75.7 degrees

Acq. time 3.500 sec

Width 8000.0 Hz

16 repetitions

OBSERVE H1, 599.9067207 MHz
DATA PROCESSING

FT size 65536

Total time 0 min, 56 sec

10 9 8 7 6 5 4 3 2 1 ppm

1.00 0.97 2.54
3.72 0.95

Pulse Sequence: s2pul

Solvent: CDCI3 1 3 C
Temp. 25.0C/298.1K

User: 1-14-87

File:C13

INOVA-500 "joe"

77445
77.235
77.024
51.541

51.408
51.335
50.817
49.838
49.733
#5.921

39.739
38.873
36.886
36.664
36.194
35.778
34.143
32.257
28.292
28.195
26.884
25.213
24.841
23.805

80.217

22.777
21.834
21.446
19.030
17.566
16.930

Pulse 58.7 degrees

Acq. time 1.300 sec

Width 40000.0 Hz

768 repetitions

OBSERVE (13, 150.8466318 MHz
DECOUPLE H1,599.9097318 MHz
Power 42 dB

continuously on

WALTZ-16 modulated

DATA PROCESSING

Line broadening 0.5 Hz

FT size 131072

Total time 44 min, 41 sec

138.397

171.057
130.219

217.495
177.507

(PTRPR——— " 9

200 180 160 140 120 100 80 60 40 20 ppm
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Figure S30. HMQC and HMBC spectra of 12.
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Figure S31. COSY and NOESY spectra of 12.

L

S30

COSY
n
F2 7: ..+. |
(ppm) 1 T
10 = - a-‘“‘# :
| o
15 — . o
] & ’ o
_ ¥ caw
2.0 | [ ) S - #:;
25
] - w o
] =] o [ -]
3.0
35 7: "ﬁ’» - =
40 —
45 — ® =
7\\\\‘\\\\‘\\\\‘\\\\‘\\\\‘\\\\‘\\\\‘\\\\‘\\\\‘\\
45 4,0 3.5 3.0 2.5 2.0 1.5 1.0 0.5
F1 (ppm)
NOESY
n b e M
2
. (ppm) A
2 1.0 7 = - =
R
= ] -
= B - - -
25
j : = -
: 1 - <
3.0 =°
] 35+ o _ -
% ] [ =4 R - @ -
40 — -
= 4.5 { L = .-
\\\\‘\\\\‘\\\\‘\\\\‘\\\\‘\\\\‘\\\\‘\\\\‘\\\\‘
45 4.0 3.5 3.0 2.5 2.0 15 1.0 F1(ppm)



Figure S32. IH and 13C spectra of 13

STANDARD PROTON PARAMETERS 1
Pulse Sequence: s2pul

Solvent: CDCI3

Temp. 25.0C/298.1K

File: H1

INOVA-500 "joe"

Pulse 75.7 degrees

Acq. time 3.500 sec

Width 8000.0 Hz

16 repetitions

OBSERVE H1,599.9067200 MHz
DATA PROCESSING

FT size 65536

Total time 0 min, 56 sec

/ [

STANDARD CARBON PARAMETERS

Pulse Sequence: s2pul

Solvent: CDCI3 1 3 C

Temp.25.0C/298.1K
User: 1-14-87

File: C13

INOVA-500 "joe"

77.374
77.160
76.950
55.489
54.473
51.754
50.860
45317
40.736
39433
36.702
36.209
34.890
32931
32.223
31.778
31.645
31.463
31.418
30.370
29.848
26.967
26.215

Pulse 58.7 degrees

Acqg. time 1.300 sec

Width 40000.0 Hz

2048 repetitions

OBSERVE C13, 150.8466406 MHz
DECOUPLE H1,599.9097318 MHz
Power 42 dB

continuously on

WALTZ-16 modulated

DATA PROCESSING

Line broadening 0.5 Hz

FTsize 131072

Total time 44 min, 41 sec

78.180

8
mw 280

m
Fosx 823
hban =9 ~
N - -
h N~
4

137.468
137.270

214815
179.091

171.161
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Figure S33. HMQC and HMBC spectra of 13.
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Figure S34. COSY and NOESY spectra of 13.
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Figure S35. IH and 13C spectra of 14

STANDARD PROTON PARAMETERS

Pulse Sequence: s2pul IH

Solvent: CDCI3

Temp. 25.0C/298.1K
File: H1

INOVA-500 "joe"

Pulse 75.7 degrees

Acq. time 3.500 sec

Width 8000.0 Hz

16 repetitions

OBSERVE H1,599.9067214 MHz
DATA PROCESSING

FT size 65536

Total time 0 min, 56 sec

10 9 8 7 6 5 4 3 2 1 ppm

1.02 1.01 3.00
2.88 1.04

STANDARD CARBON PARAMETERS

Pulse Sequence: s2pul 13C

Solvent: CDCI3

Temp. 25.0C/298.1 K
User: 1-14-87

File: C13

INOVA-500 "joe"

Pulse 58.7 degrees

Acq. time 1.300 sec

Width 40000.0 Hz

1216 repetitions

OBSERVE C13, 150.8466412 MHz
DECOUPLE H1,599.9097318 MHz
Power 42 dB

continuously on

WALTZ-16 modulated

DATA PROCESSING

Line broadening 0.5 Hz

FT size 131072

Total time 44 min, 41 sec

290

77.374
77.160
76.950
56.164
55.586
51.819
50.771
46.142
40.829
37.200
36.443
33.979
32.968
32.725
32.559
32.466
32.029
31.248
29.617
29.278
28476
26.045
24.887

80.927

24.014
21.942
21.367
17.163
17.139
16.710

158.889
135.502

179415
171.100

206.848
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Figure S36. HMQC and HMBC spectra of 14.
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Figure S37. IH and 13C spectra of 15

vai2_15Dec2010-12:03:37

Data saved in: 1 H

chem400:/export/home/vai2/vnmrsys/data

Archive directory: /export/home/vai2/vnmrsys/data
Sample directory: vai2_15Dec2010-12:03:37

Pulse Sequence: s2pul

Solvent: CDCI3
Ambient temperature
File: VAI2_100
INOVA-500 "joe"

Relax. delay 1.000 sec

Pulse 45.0 degrees

Acq. time 3.744 sec

Width 6395.9 Hz

8 repetitions

OBSERVE H1,399.7434712 MHz
DATA PROCESSING

FT size 65536

Total time 0 min, 38 sec

/ 4 S IS S 4

! o WA

11 10 9 8 7 6 5 4 3 2 1 ppm
y e L e
1.02 0.97 094 291 6.43.207.65
3.03 097 098 14.82 3.2609 3.04

Sample 101

77374
77.160
76.950
75.420
52.693
51.855
47307
46267
45.859
43763
40.643
30 717
38.163
35.582
35391
33919
32636
31.758
30.908
30799
30330
29.897
28.116
27.663
24738

Pulse Sequence: s2pul 13C
Solvent: CDCL3

Temp. 25.0C/298.1K

User: 1-14-87

File: VAI2_098

INOVA-500 "joe"

Pulse 58.7 degrees

Acq. time 1.300 sec

Width 40000.0 Hz

896 repetitions

OBSERVE C13, 150.8466447 MHz
DECOUPLE H1,599.9097318 MHz
Power 42 dB

continuously on

WALTZ-16 modulated

DATA PROCESSING

Line broadening 0.5 Hz

80.207
23.823
21.331
20.930
20.263
19.801
16.730

179.067
170.995

216.692
213.856

220 200 180 160 140 120 100 80 60 40 20 ppm
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Figure S38. HMQC and HMBC spectra of 15.
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Figure S39. COSY and NOESY spectra of 15.
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Figure S40. IH and 13C spectra of 16

STANDARD PROTON PARAMETERS

Pulse Sequence: s2pul lH

Solvent: CDCI3

Temp. 25.0 C/298.1K
File: TH

INOVA-500 "joe"

Pulse 75.7 degrees

Acq. time 3.500 sec

Width 8000.0 Hz

8 repetitions

OBSERVE H1,599.9067222 MHz
DATA PROCESSING

FT size 65536

Total time 0 min, 28 sec

v /// /

—
—

w L e
1.00 1.00 1.10 2.26 2.33.14.34266.06
2.89 1.04 1.03 2.201.82.13.183.2399

Sample6

77.370
77.160
76.946
53.251
52.082
51.082
45.766
43.989
42.537
41.598
38.709
38.454
35.104
34,695
33,676
32.729
31.997
31.637
31.386
29.690
29.670
27.647
23.399

Pulse Sequence: s2pul 13C
Solvent: CDCL3

Temp. 25.0C/298.1K

User: 1-14-87

File:13C

INOVA-500 "joe"

79.102

Pulse 58.7 degrees

Acq. time 1.300 sec

Width 40000.0 Hz

4096 repetitions

OBSERVE C13, 150.8466417 MHz
DECOUPLE H1,599.9097318 MHz
Power 42 dB

continuously on

WALTZ-16 modulated

DATA PROCESSING

Line broadening 1.0 Hz

21.363
17.977
17.406
17.236
16.532

203.583
178.678

207.358
205.917
201.082
170.627

rTT T T TTrTT ‘ FrTT T T T ‘ T T T T T TTT ‘ rTT T T TTrTT ‘ FrTT T T T ‘ T T T T T TTT ‘ rTT T T TTrTT ‘ FrTT T T T ‘ T T T T T TTT ‘ rTT T T TTrTT ‘ FrTT T T T ‘ T T T T T TTT ‘
220 200 180 160 140 120 100 80 60 40 20 ppm
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Figure S41. IH and 13C spectra of 17

STANDARD PROTON PARAMETERS

Pulse Sequence: s2pul

Solvent: CDCI3

Temp. 25.0 C/298.1K
File: TH

INOVA-500 "joe"

Pulse 75.7 degrees

Acq. time 3.500 sec

Width 8000.0 Hz

8 repetitions

OBSERVE H1,599.9067214 MHz
DATA PROCESSING

FT size 65536

Total time 0 min, 28 sec

s - VS s
| o
T ‘ T T ‘ T ‘ T ‘ T ‘ T ‘ T ‘ T T ‘ T ‘ T ‘
10 9 8 7 6 5 4 3 2 1 ppm
R a— Y e Hip
0.19 3.19 105 122 344
1.00 1.03 105 1.251.18

13C

Sample6

77.370
77.160
76.950
51.843
50.370
47.178
45.822
43045
42.921
42.590
40.396
38.936
37.868
33.668
32.863
32430
32.175
30.516
29.755
29.371

Pulse Sequence: s2pul

Solvent: CDCL3
Temp.25.0C/298.1K
User: 1-14-87

File: 13C

INOVA-500 "joe"

27.712
24459
23.103
22.694
21.355

Pulse 58.7 degrees

Acq. time 1.300 sec

Width 40000.0 Hz

4096 repetitions

OBSERVE C13, 150.8466429 MHz
DECOUPLE H1,599.9097318 MHz
Power 42 dB

continuously on

WALTZ-16 modulated

DATA PROCESSING

Line broadening 1.0 Hz

183.886
179.472
170.797
79.066
17.576
17.325

199.686

204.618

N9

I O O e poeram—— " bl

Lo,
r

220 200 180 160 140 120 100 80 60 40 20 ppm
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Figure S42. HMQC and HMBC spectra of 17.

(0]
o
HMQC
1J h_k o)
2
(ppm)—
510 Ty v
] <t ‘._ ¥
é 15 N '
- N 3 <
j_, 20 ¥ ¥
= 254 R ®
— ] .
3.0
= 35 ¢
= ] .
40 -
45
uE .
T T T T ‘ T T T T ‘ T T T T ‘ T T T T ‘ T T T T ‘ T T T T ‘ T T T T ‘ T T T T ‘ T T T T
90 80 70 60 50 40 30 20 10 F1 (ppm)
HMBC
N [ ”ﬂxm Lh |
2 - .. .
_5 (pprm) | . < - o
R . S : P oy )
1 ; e . e w
< 45 4 : . .
= ° i * .. i A L
}
{(‘ ] N ¢ 9 [] 8 @ )
20 - e
= ] 3 8 8 s -
) —
E - [ . i
= 25 — ] 38 as
— o ] . 23 )
30
= 35 : . .
— 7 - .
40 —
45 —
i’ 7 . : 8 s L I § 3
| ]
| \\\\‘\\\\‘\\\\‘\\\\‘\\\\‘\\\\‘\\\\‘\\\\‘\\\\‘\\\\‘\\\\‘\\\\‘\\\\‘\\\\‘\\\\‘\\\\‘\\\\‘\\\\‘\\\\‘\\\\‘\\\\‘\\\\
220 200 180 160 140 120 100 80 60 40 20 F1(ppm)

S41



Figure S43. IH and 13C spectra of 18

vai2_15Jul2011
Data saved in:
chem400:/export/home/vai2/vnmrsys/data

Archive directory: /export/home/vai2/vnmrsys/data
Sample directory: vai2_15Jul2011

Pulse Sequence: s2pul

Solvent: CDCI3
Ambient temperature
File: 1H

INOVA-500 "joe"

Relax. delay 1.000 sec

Pulse 45.0 degrees

Acq. time 3.744 sec

Width 6395.9 Hz

8 repetitions

OBSERVE H1,399.7434712 MHz
DATA PROCESSING

FT size 65536

Total time 0 min, 38 sec

1 10 9 8

L

Sample6 13C

Pulse Sequence: s2pul

Solvent: CDCL3
Temp.25.0C/298.1K
User: 1-14-87
INOVA-600 "chem600"

Pulse 58.7 degrees

Acq. time 1.300 sec

Width 40000.0 Hz

4096 repetitions

OBSERVE C13, 150.8466425 MHz
DECOUPLE H1,599.9097318 MHz
Power 42 dB

continuously on

WALTZ-16 modulated

DATA PROCESSING

Line broadening 1.0 Hz

FT size 131072

Total time 1 hr, 29 min, 23 sec

177.923
173.970
170.709

200.906
179.481

205.515

79.074

77.370
77.160

76.950
51.988
51.822
51.657
50.172
46.910
46.121

44191

43.002
42.605
40.080
38.834
38.183

33.724
33618
32.401
31.931
30.685
30.005
29.503
28.350

27.715
24442

23.066

22.981
21.354

19.910
17.300

200 180 160 140

120
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Figure S44. IH and 13C spectra of 19

Jan28_2011

Archive directory: /export/home/gregt/vnmrsys/data 1 H
Sample directory: Sample2_25Jan2011

File: H11D

Pulse Sequence: s2pul

Solvent: CDCI3
Temp.25.0C/298.1 K
File:H11D

INOVA-500 "joe"

Relax. delay 1.000 sec

Pulse 45.0 degrees

Acq. time 3.500 sec

Width 5718.8 Hz

8 repetitions

OBSERVE H1,599.9067218 MHz
DATA PROCESSING

FT size 65536

Total time 0 min, 36 sec

0. Lw | LL\ M_. b AW L)

7 6 5 4 3 2 1 ppm

1.00 1.00 3.03
3.00 2.02 296

Sample 4 13C

Pulse Sequence: s2pul

77.370
77.160
76.950
55.048
52.126
44.839
44.580
43.581
40.623
40.526
40.121
37.325
35.788
34.663
32.733
31.632
31.539
31.467
29.816
29.415
28.974
28.703

Solvent: CDCL3
Temp. 25.0C/298.1 K
User: 1-14-87

File: C13

INOVA-500 "joe"

Pulse 58.7 degrees

Acq. time 1.300 sec

Width 40000.0 Hz

1044 repetitions

OBSERVE C13, 150.8466417 MHz
DECOUPLE H1,599.9097318 MHz
Power 42 dB

continuously on

WALTZ-16 modulated

DATA PROCESSING

Line broadening 1.0 Hz

FT size 131072

Total time 1 hr, 29 min, 10 sec

79.899

100.891
99.001
27.805
21.420
16.917
16.872
16.455
15.966

207.657
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Figure S45. HMQC and HMBC spectra of 19.
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Figure S46. COSY and NOESY spectra of 19.
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Figure S47. IH and 13C spectra of 20

STANDARD PROTON PARAMETERS

Pulse Sequence: s2pul

Solvent: CDCI3

Temp. 25.0C/298.1K
File: H1

INOVA-500 "joe"

Pulse 75.7 degrees

Acq. time 3.500 sec

Width 8000.0 Hz

16 repetitions

OBSERVE H1,599.9067239 MHz
DATA PROCESSING

FT size 65536
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Pulse Sequence: s2pul

Solvent: CDCL3
Temp.25.0C/298.1 K
User: 1-14-87
INOVA-600 "chem600"

Pulse 58.7 degrees

Acq. time 1.300 sec

Width 40000.0 Hz

4096 repetitions

OBSERVE (13, 150.8466407 MHz
DECOUPLE H1,599.9097318 MHz
Power 42 dB

continuously on

WALTZ-16 modulated

DATA PROCESSING

Line broadening 1.0 Hz

FT size 131072

Total time 1 hr, 29 min, 23 sec
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Figure S48. HMQC and HMBC spectra of 20.
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Figure S49. COSY and NOESY spectra of 20.
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