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General Information

Reactions were carried out in oven or flame-dried glassware under a nitrogen
atmosphere, unless otherwise noted. Tetrahydrofuran (THF) was freshly distilled
before use from sodium using benzophenone as indicator. Dichloromethane was freshly
distilled before use from calcium hydride (CaHz). All other solvents were dried over
3A or 4A molecular sieves. Solvents used in workup, extraction and column
chromatography were used as received from commercial suppliers without prior
purification. Reactions were magnetically stirred and monitored by thin layer
chromatography (TLC, 0.25 mm) on Merck pre-coated silica gel plates. Flash
chromatography was performed with silica gel 60 (particle size 0.040 — 0.062 mm)
supplied by Grace. Infrared spectra were collected on a Bruker model TENSOR27
spectrophotometer. *H and 3C NMR spectra were recorded on a Bruker AV-400
spectrometer (400 MHz for *H, 100 MHz for 3C). Chemical shifts are reported in parts
per million (ppm) as values relative to the internal chloroform (7.26 ppm for *H and
77.16 ppm for 3C). Abbreviations for signal coupling are as follows: s, singlet; d,
doublet; t, triplet; g, quartet; m, multiplet. Optical rotations were measured on a JASCO
Perkin-EImer model P-2000 polarimeter. High resolution mass spectra were measured
at the Hong Kong University of Science and Technology Mass Spectrometry Service
Center on either an Agilent GC/MS 5975C system or an APl QSTAR XL System.
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E-Factor Analysis

Example A (this work)

NHCO,Me Br
N
N + KBr + Oxone _MeCN.RT NCOMe K2S04
N H

Boc 23.8 mg 122.8mg  93% Boc
1a 2a waste
63.2 mg 73.6 mg

Total amount of reactants: 63.2 mg + 23.8 mg + 122.8 mg = 209.8 mg
Amount of final product: 73.6 mg

Amount of waste: 209.8 mg - 73.6 mg = 146.2 mg

E-Factor = Amount of waste/Amount of product = 146.2 /73.6 = 1.99

Example B (T. Newhouse, C. A. Lewis, K. J. Eastman and P. S. Baran, J. Am. Chem.
Soc., 2010, 132, 7119)

NHCO,Me o Br, o
N By DCM, RT NCO,Me H.
+ > + N
N N 'H

Boc B
O oC
1a 2a o
347 mg 214 mg 365 mg waste

Total amount of reactants: 347 mg + 214 mg = 561 mg

Amount of final product: 365 mg

Amount of waste: 561 mg - 365 mg =196 mg

E-Factor = Amount of waste/Amount of product =196/365 = 0.54

Example C (D. Tu, L. Ma, X. Tong, X. Deng and C. Xia, Org. Lett., 2012, 14, 4830.)

EtOC, CO,Et CO,Et

Br, Cu(OAc)
CO,Et 2
NHAc MeCN, RT 2
\ + CUBI‘2 + Ph'(OAC)Z —_— NAc . |
N N _H ©/

| 267 mg 386 mg \
SO,Ph SO,Ph
486 mg 558 mg waste

Total amount of reactants: 486 mg + 267 mg + 386 mg = 1139 mg
Amount of final product: 558 mg

Amount of waste: 1139 mg - 558 mg =581 mg

E-Factor = Amount of waste/Amount of product =581/558 = 1.04
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Full Experimental Details and Spectroscopic Data

General Procedure A for Synthesis of the Substrates 1a-1p.! Substrates 1a, 1b and
1e are known compounds and reported in the related literature.? General Procedure B
for Synthesis of the Substrates 1lu-lab. Substrates lu-lw, ly-lab are known
compounds and reported in the related literature.® Substrates 1g* and 1r° are known
compounds and prepared according to related literature. General Procedure C for the
synthesis of products 2a-2ab.

O
H —_—
Rt N\ r, )POCl;, DMF AN 3) NH,OAG A 4) LiAIH,
yZ > Rer Ry — > Rir Rs3 >
N 2) NaOH(aq) Tl ¥ MeNO, Z~N THF
H
S1 S2

6) TsCl or BzClI

5) CICO,Me or
NH, Boc,O or CbzCl NHR or4-NsClor N NHR
TN or Ac,0 X Ac,0 or Boc,0
R1_ \ R —>2 R1+ \ R3 —_— R1_: \ R3
\ 3
Z~N Z N Z N
H

H R2
s3 s4 1a-1p

Iz __

General Procedure A: To an oven-dried 250-mL round bottom flask was added dry
DMF (20 mL) and a stir bar. The flask was cooled to 0 °C and POCI;3 (1.40 mL, 15mmol)
was added dropwise. The solution was stirred for 15 min at this temperature before the
addition of the substituted indole (10.0 mmol) dissolved in DMF (10 mL) over 15 min.
The mixture was then allowed to warm to room temperature and stirred for 3 h, then
ice water (20 mL) was carefully added, followed by aqueous 1 N NaOH (10 mL), with
vigorous stirring. Additional 1 N NaOH was added until the reaction mixture
maintained a yellow color. The reaction was then heated to reflux for 5 min before
being allowed to cool to room temperature and stirred overnight. The mixture was then
extracted with EtOAc (30 mL % 3), and the combined organic layers were washed with
water, brine, dried over Na>SOs, filtered and concentrated to yield the aldehyde S1 as a
solid, which was used for the next step without further purification.

To an oven-dried 250-mL round bottom flask were added the crude aldehyde S1,
nitromethane (20 mL), and ammonium acetate (1.69 g, 21.9 mmol). The reaction was
then heated to reflux for 90 min with vigorous stirring. Then, the reaction mixture was
concentrated by rotary evaporation and the residue was dissolved in EtOAc (30 mL).
The organic layers were washed with brine, dried over NaSOa, filtered and
concentrated to afford the nitro alkene S2, which was used for the next step without
further purification.

1 (a) M. E. Muratore, C. A. Holloway, A. W. Pilling, R. I. Storer, G. Trevitt and D. J. Dixon, J. Am. Chem. Soc., 2009,
131, 10796. (b) H. M. Nelson, S. H. Reisberg, H. P. Shunatona, J. S. Patel and F. D.Toste, Angew. Chem., Int. Ed.,

2014, 53, 5600
2 W. Xie, G. Jiang, H. Liu, J. Hu, X. Pan, H. Zhang, X. Wan, Y. Lai and D. Ma, Angew. Chem., Int. Ed., 2013, 52, 12924
3 L. Han, C. Liu, W. Zhang, X.-X. Shi and S.-L. You, Chem. Commun., 2014, 50, 1231.

4 S.Zhou, D. Zhang, Y. Sun, R. Li, W. Zhang and A. Li, Adv. Synth. Catal., 2014, 356, 2867.
5 V.R. Espejo and J. D. Rainier, J. Am. Chem. Soc., 2008, 130, 12894.
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Under an inert nitrogen atmosphere, a THF solution (50 mL) of nitro olefin S2 was
added to a stirred slurry of LiAIH4 powder (2.28 g, 60.6 mmol) in THF (50 mL) at 0
°C. The mixture was allowed to warm to room temperature and stirred for 36 h. The
reaction was quenched by dropwise addition of water until effervescence ceased. The
mixture was then diluted with diethyl ether before addition of a saturated aqueous
solution of Rochelle’s salt .The subsequent biphasic mixture was stirred for 24 h. The
layers were separated and the organic layer was extracted with aqueous 1 N HCI. The
aqueous phase was basified with 3 N KOH aqueous, and extracted with diethyl ether,
dried over Na»SOyg, filtered and concentrated in vacuo to provide the desired tryptamine
derivative S3, which was used for the next step without further purification.

The tryptamine derivative S3 was dissolved in CH2Cl2 (20 mL) and 10% aqueous
Na>CO3z (10 mL), and then to the reaction mixture was added CICO2Me or Boc20 or
CbzCl or Ac20 (10.0 mmol). After vigorous stirring for 2 h, the reaction mixture was
diluted with water. The organic layer was collected and the aqueous phase was
extracted with EtOAc (10 mL %3 ). The combined extracts were washed with brine,
dried over Na>SOs, filtered and concentrated in vacuo to give the desired tryptamine
derivative S4, which was used for the next step without further purification.

To astirred solution of tryptamine derivative S4 in CH>Cl> (30 mL) were sequentially
added BusNHSO4 (325 mg, 1 mmol) and NaOH (1.80 g, 45 mmol) at 0 <C. The
resulting mixture was stirred at room temperature for 5 min before addition of TsCl or
BzCl or 4-NsCl or Ac20 or Boc,0 (10.0 mmol). The reaction mixture was allowed to
stir at room temperature for 5 h. Water was added, and the mixture was extracted with
EtOAc (10 mL x<3). The combined organic phases were washed with brine, dried over
Na2SOg, filtered and concentrated under reduced pressure. The residue was purified by
flash column chromatography (EtOAc/hexane = 1:5) to give the tryptophan derivative
la-1p. The physical data for new compounds were provided below.

8:8.38 (d, J = 8.1 Hz, 1H), 7.75-7.68 (m, 2H), 7.64-7.56 (m, 2H),

N, 7.55-7.51 (m, 2H), 7.42-7.36 (m, 1H), 7.33 (td, J = 7.5, 1.1 Hz, 1H),

e 7.13 (s, 1H), 4.84 (s, 1H), 3.65 (s, 3H), 3.48 (dd, J = 13.2, 6.6 Hz,

2H), 2.90 (t, J = 7.0 Hz, 2H). *C-NMR (100 MHz, CDCls) &: 168.5, 157.2, 136.6, 134.8,

133.4,132.0,130.8, 130.2, 129.2, 128.7, 128.5, 125.4, 125.07, 124.0, 119.0, 116.8, 52.2,

40.7,25.8. IR (KBr) 2360.4, 2341.4,1682.0, 1453.0,1357.9, 1219.2, 772.4 cm™*; HRMS
(CI") (m/z) calcd. for C19H18N203 [M]* 322.1317; found 322.1308.

@ECNHCO 4 1c:light yellow oil, 1.29 g, 40% yield. 'H-NMR (400 MHz, CDCls)
\
N

8.37 (d, J = 5.1 Hz, 1H), 7.49 (d, J = 7.5 Hz, 1H), 7.31 (t, J= 7.5

N Hz, 1H), 7.25 (t, J = 7.3 Hz, 1H), 7.18 (s, 1H), 5.22 (s, 1H), 3.64 (s,

1d 3H), 3.54-3.36 (M, 2H), 2.87 (t, J = 6.7 Hz, 2H), 2.46 (s, 3H). 3C-

NMR (100 MHz, CDCl3) ¢: 168.5, 157.2, 135.8, 130.4, 125.3, 123.5, 122.6, 119.5,

118.8, 116.6, 52.0, 40.4, 25.6, 23.8. IR (KBr) 2360.4, 2341.4, 1699.7, 1537.6, 1453.6,

1389.6, 1253.4, 772.3 cmt; HRMS (CI%) (m/z) calcd. for C14H16N203 [M]* 260.1161;
found 260.1151.

_ 1d: white solid, 936 mg, 36% yield. 'H NMR (400 MHz, CDCly) 3
E:E\C\ 2
N
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whsee LT light yellow oil, 1.53 g, 37% yield. *H-NMR (400 MHz, CDCls) &:
@[C 7.98 (d, J = 8.3 Hz, 1H), 7.72 (d, J = 8.1 Hz, 2H), 7.47 (d, J = 7.8 Hz,
s 1H), 7.29 (t, J = 7.7 Hz, 1H), 7.20 (t, J = 7.4 Hz, 1H), 7.14 (d, J = 7.5
i Hz, 2H), 4.83 (s, 1H), 3.39 (d, J = 5.3 Hz, 2H), 2.84 (t, J = 6.8 Hz, 2H),
2.25 (s, 3H), 1.44 (s, 9H). 3C-NMR (100 MHz, CDCl3) &: 155.9, 144.8, 135.2, 135.1,
130.8, 129.8, 126.7, 124.7, 123.4, 123.1, 120.1, 119.5, 113.7, 79.2, 39.9, 28.4, 25.5,
21.4. IR (KBr) 2360.5, 2341.4, 1699.2, 1514.7, 1449.3, 1366.7, 1172.8, 772.0 cm™;
HRMS (CI") (m/z) calcd. for C22H26N204S [M]*414.1613; found 414.1617.

7.98 (d, J = 8.3 Hz, 1H), 7.72 (d, J = 8.3 Hz, 2H), 7.48 (d, J = 7.7 Hz,

Ts 1H), 7.41-7.27 (m, 7TH), 7.22 (t, J = 7.5 Hz, 1H), 7.15 (d, J = 8.0 Hz,

19 2H), 5.11 (s, 2H), 4.79 (s, 1H), 3.51-3.46 (m, 2H), 2.89 (t, J = 6.8 Hz,

2H), 2.29 (s, 3H). *C-NMR (100 MHz, CDCls) &: 156.4, 145.0, 136.6, 135.5, 135.3,

130.8, 123.0, 128.7, 128.3, 128.3, 126.9, 125.0, 123.7, 123.3, 119.8, 119.5, 114.0, 66.9,

40.5, 25.7, 21.7. IR (KBr) 2360.4, 2341.4, 1705.8, 1219.3, 1172.1, 772.5, 669.1 cm™;
HRMS (CI*) (m/z) calcd. for C2sH2aN204S [M]*448.1457; found 448.1453.

@ECNH%Z 1g: light yellow oil, 1.57 g, 35% yield. *H-NMR (400 MHz, CDCls) 5:
N\
N

nhosz 1 light yellow oil, 1.67 g, 35 % yield. *H-NMR (400 MHz, CDCls)
@\/N\C 5:8.16 (d, J=8.7 Hz, 2H), 7.97 (dd, J = 7.1, 1.9 Hz, 3H), 7.51 (d, J =
(4-Ns) 7.8 Hz, 1H), 7.38-7.27 (m, 8H), 5.10 (s, 2H), 4.96 (t, J = 5.7 Hz, 1H),
" 3.49 (dd, J =13.1, 6.6 Hz, 2H), 2.90 (t, J = 6.7 Hz, 2H). *3C-NMR (100
MHz, CDCls) &: 156.4, 150.6, 143.1, 136.4, 135.2, 131.0, 128.7, 128.6, 128.3, 128.1,
128.0, 125.6, 124.5, 124.1, 123.2, 121.6, 119.9, 113.7, 66.8, 40.32, 25.59. IR (KBr)
2360.4, 2341.4, 1699.5, 1531.9, 1219.5, 1179.7, 772.6 cm™*; HRMS (CI*) (m/z) calcd.
for C24H21N306S [M]7479.1151; found 479.1155.

whae Lt pale yellow solid, 1.46 g, 41% yield. 'H-NMR (400 MHz, CDCls)
@EC 8:7.97 (d, J = 8.3 Hz, 1H), 7.73 (d, J = 8.4 Hz, 2H), 7.48 (d, J = 7.7
N

% Hz, 1H), 7.36 (s, 1H), 7.33-7.27 (m, 1H), 7.24-7.16 (m, 3H), 5.88 (s,
b 1H), 3.51 (dd, J = 13.0, 6.8 Hz, 2H), 2.86 (dd, J = 7.2, 6.6 Hz, 2H),
2.31 (s, 3H), 1.90 (s, 3H). 3C-NMR (100 MHz, CDCl3) &: 170.4, 145.0, 135.4, 135.2,
130.8, 129.9, 126.8, 125.0, 123.4, 123.3, 120.0, 119.5, 113.8, 39.0, 25.2, 23.3, 21.6. IR
(KBr) 2924.8, 2854.8, 2360.4, 2341.4, 1648.3, 1448.4, 1367.4, 1219.5, 1172.7, 772.6
cm™; HRMS (CI*) (m/z) calcd. for C19H21N203S [M+H]* 357.1273; found 357.1264.

CDCls) §: 7.86 (d, J = 9.2 Hz, 1H), 7.69 (d, J = 8.3 Hz, 2H),

N 7.32 (s, 1H), 7.18 (d, J = 8.1 Hz, 2H), 6.94-6.87 (m, 2H), 4.82

1 (s, 1H), 3.80 (s, 3H), 3.66 (s, 3H), 3.44 (dd, J = 12.6, 6.3 Hz,

2H), 2.82 (t, J = 6.8 Hz, 2H), 2.31 (s, 3H). 3C-NMR (100 MHz, CDCls) §: 157.1, 156.6,
144.9, 135.2, 131.8, 130.1, 129.9, 126.8, 124.4, 120.1, 114.9, 113.9, 102.0, 55.8, 52.2,
40.4, 25.7, 21.6. IR (KBr) 2360.4, 2341.4,1765.1, 1705.1, 1474.7, 1387.1, 1219.8,

MeO\CECNHCOZMe 1j: light yellow oil, 1.69 g, 42% yield. *H-NMR (400 MHz,
N
N
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1171.2, 772.6, 669.7 cm™; HRMS (CI*) (m/z) calcd. for CaoH22N20sS [M]* 402.1249;
found 402.1243.

oo wiae  1K: pale yellow solid, 1.20 g, 31% yield. *H-NMR (400 MHz,
C[\C CDCls) &: 7.87 (d, J = 9.7 Hz, 1H), 7.71 (d, J = 8.3 Hz, 2H), 7.31
N

Ts (s, 1H), 7.20 (d, J = 8.2 Hz, 2H), 6.93 (dt, J = 6.2, 3.1 Hz, 2H), 5.62

1 (s, 1H), 3.81 (s, 3H), 3.52 (q, J = 6.7 Hz, 2H), 2.83 (t, J = 6.9 Hz,
2H), 2.33 (s, 3H), 1.93 (s, 3H). *C-NMR (100 MHz, CDCls) &: 170.3, 156.6, 145.0,
135.3, 131.8, 130.1, 130.0, 126.8, 124.2, 120.0, 114.9, 114.0, 102.0, 55.8, 39.0, 25.3,
23.4,21.7. IR (KBr) 2360.4, 2341.4, 1651.1, 1474.7, 1366.8, 1219.7, 1171.1, 772.4,
669.6 cm™; HRMS (CI*) (m/z) calcd. for CazoH23N204S [M+H]" 387.1379; found
387.1364.

oo wine 110 pale yellow solid, 1.13 g, 34% yield. 'H-NMR (400 MHz,
C[C CDCls) &: 8.00 (s, 1H), 7.39 (s, 1H), 6.99 (d, J = 2.5 Hz, 1H), 6.93
N

Boc (dd, J = 9.0, 2.5 Hz, 1H), 5.58 (s, 1H), 3.86 (s, 3H), 3.58 (g, J =

" 6.7 Hz, 2H), 2.88 (t, J = 6.8 Hz, 2H), 1.96 (s, 3H), 1.66 (s, 9H).
13C-NMR (100 MHz, CDCls) &: 170.3, 156.0, 149.8, 131.3, 130.3, 123.8, 117.6, 116.2,
113.2,101.8, 83.6, 55.8, 39.2, 28.3, 25.2, 23.4. IR (KBr) 2979.1, 2360.4,2341.5, 1729.1,
1650.7, 1478.6, 1387.3, 1257.6, 1160.2, 772.0 cm; HRMS (CI*) (m/z) calcd. for
Ci18H24N204 [M]* 332.1736; found 332.1731.

Me 5:8.11 (d, J = 7.4 Hz, 1H), 7.46 (d, J = 7.1 Hz, 1H), 7.33 -7.12 (m,
Boc 2H), 4.87 (s, 1H), 3.66 (s, 3H), 3.37 (dd, J = 13.1, 6.6 Hz, 2H), 2.89

1m

scome 1M light yellow oil, 1.06 g, 32% yield. *H-NMR (400 MHz, CDCls)
[ I\é
N

(t, J = 6.9 Hz, 2H), 2.54 (s, 3H), 1.68 (s, 9H). 3C-NMR (100 MHz,
CDCls) 5: 157.2, 150.8, 135.8, 134.3, 129.8, 123.6, 122.6, 117.7, 115.5, 115.0, 83.7,
52.1, 41.0, 28.3, 24.5, 13.9. IR (KBr) 2978.5,2360.5, 1728.3, 1459.5, 1525.3, 1459.5,
1358.0, 1356.2, 1221.0, 1137.4, 772.2 cm; HRMS (CI*) (m/z) calcd. for CisHasN204
[M]* 332.1736; found 332.1729.

NHCOMe 1n: light yellow oil, 1.38 g, 35% yield. *H-NMR (400 MHz, CDCls)
@C\Cph 6:8.27 (d, J =8.2 Hz, 1H), 7.62 (d, J = 7.5 Hz, 1H), 7.46-7.26 (m,
Boc 7H), 4.67 (s, 1H), 3.60 (s, 3H), 3.35 (dd, J = 13.0, 6.5 Hz, 2H), 2.77
in (t, J = 6.9 Hz, 2H), 1.22 (s, 9H). 3C-NMR (100 MHz, CDCls) &:
157.0, 150.9, 136.9, 136.6, 134.2,129.9, 129.4, 128.1, 127.8, 124.8, 123.0, 118.9, 117.4,
115.5, 83.2, 52.1, 41.1, 27.6, 24.9. IR (KBr) 2980.2, 2360.4, 1227.6, 1523.5, 1475.5,
1360.0, 1327.8, 1154.5, 771.6 cm™; HRMS (CI*) (m/z) calcd. for CzsH26N204 [M]*
394.1893; found 394.1888.

nHoome  10: light yellow oil, 1.19 g, 36 % yield. *H-NMR (400 MHz, CDCl3)
N\ 8:7.36 (d, J =8.4 Hz, 2H), 7.20-7.08 (m, 2H), 4.87 (s, 1H), 3.67 (s,
Boc

3H), 3.50 (d, J = 6.4 Hz, 2H), 2.88 (t, J = 6.8 Hz, 2H), 2.63 (s, 3H),
1.64 (s, 9H). 3C NMR (100 MHz, CDCls) &: 157.2, 149.6, 135.3,

Me 10
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131.7, 128.0, 125.7, 125.6, 123.1, 117.3, 116.5, 83.3, 52.1, 40.7, 28.2, 25.7, 22.3. IR
(KBr) 2979.1, 2360.4, 1717.0, 1524.6, 1456.0, 1350.9, 1256.0, 1221.0, 1156.8, 1046.6,
772.5cm’; HRMS (CI*) (m/z) caled. for CisH24N204 [M]* 332.1736; found 332.1730.

nHeome  1P: light yellow oil, 1.42 g, 36% yield. *H-NMR (400 MHz,

Ji:[\C CDCls) 5: 8.30 (s, 1H), 7.37-7.30 (m, 3H), 4.97 (s, 1H), 3.64 (s,

o Fpoc 4H), 3.45 (dd, J = 12.7, 6.3 Hz, 22H), 2.85 (t, J = 6.8 Hz, 2H),

1.64 (s, 9H). 2C-NMR (100 MHz, CDCls) &: 157.1, 149.3,

136.26, 129.2, 125.8, 123.6, 120.0, 118.5, 118.3, 117.5, 84.2,52.1, 40.7, 28.2, 25.6. IR

(KBr) 2979.7, 2360.4, 1732.1, 1530.8, 1454.8, 1372.4, 1310.7, 1254.1, 1157.7, 1091.8,

771.3 cm™’; HRMS (CI*) (m/z) calcd. for Ci7H21BrN2O4 [M]* 396.0685; found
396.0675.

1) (COCl),, Et,0 OH
mR 0°C to RT 3) L|AIH4 THF N 4) TBSCI, Imid.
3 R3 E———
” 2) MeOH °c to reflux ” DMF, 0 °C to RT
S6
5) Boc,O or TsCl OH
OTBS or CzCl or 4-NsCI OTBS  6)TBAF N
N Rs N Rs > Rs

N TNaH.OMF THF, RT N
H
S7

Ry

0°C to RT Rz
1u-1ab

General Procedure B: To a solution of indole (10.0 mmol) in dry Et.O (50 mL) at
0 <C was added dropwise oxalyl chloride (2.7 mL, 30.0 mmol). The ice bath was
removed and the resultant yellow slurry was stirred at room temperature for 6 h and
then cooled to 0 <C, followed by quenching with MeOH (2.0 mL, 50.0 mmol). The
crude reaction mixture was filtered with celite and washed with cold Et,O. The solid
S5 was used directly for the next step without further purification.

A solution of S5 in THF (20 mL) was added dropwise to a suspension of LiAlH4
(1.52 g, 40 mmol) in THF (40 mL) at 0 <C. The solution was stirred at 80 °C for 2 h
and quenched carefully by H20O (1.5 mL), 10% aqueous NaOH (3.0 mL), H20 (4.5 mL)
at 0 <C. The solution was then filtered and washed with EtOAc. The combined organic
layers were dried over Na,SO4 and the solvent was removed under reduced pressure to
give the crude product. The crude product was purified by silica gel column
chromatography (EtOAc/hexane 1:3) to afford the tryptophol S6

TBSCI (1.66 g, 11 mmol) was added to a solution of S6 (10.0 mmol) and imidazole
(2.36 g, 20.0 mmol) in DMF (50 mL) at 0 <C. The ice bath was then removed and the
reaction mixture was stirred at room temperature for 3 h. The mixture was quenched
with water and extracted with EtOAc (30 mL x 3), then the combined organic layers
were washed with water, brine, dried over Na>SOg, filtered and concentrated under
reduced pressure. The residue was used directly for the next step without further
purification.

To a solution of S7 in THF (50 mL) was added NaH (400 mg, 10.0 mmol) at 0 <C.
After stirring at 0 <C for 15 min and then at room temperature for 1 h, the reaction
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mixture was cooled to 0 <C, treated with Boc.O or TsCl or CzCl or 4-NsCI (11.0 mmol),
and then allowed to stir at room temperature for 6-12 h. After the reaction was complete
(monitored by TLC), aqueous saturated NaHCO3 (30 mL) was added slowly. The
organic layer was separated and the aqueous layer was extracted with EtOAc (30 mL x
3). The combined organic layers were washed with brine, dried over Na>SQg, filtered
and concentrated under reduced pressure. The crude product S8 was further treated with
tetra-n-butylammonium fluoride (15 mmol), after 24 h, the mixture was worked up and
purified by silica gel column chromatography (EtOAc/hexane = 1:2) to afford the
desired product 1u-1ab. The physical data for new compounds were provided below.

on  1x: pale yellow solid, 1.48 g, 43% yield. 'H-NMR (400 MHz, CDCls)

\ 5: 8.25 (d, J = 8.8 Hz, 2H), 8.04 (d, J = 8.8 Hz, 2H), 7.98 (d, J = 8.2

uns)  Hz, 1H), 7.52 (d, J = 7.7 Hz, 1H), 7.42 (s, 1H), 7.36 (t, J = 7.5 Hz,

s 1H), 7.29 (d, J = 7.5 Hz, 1H), 3.92 (t, J = 6.4 Hz, 2H), 2.93 (t, J = 6.3

Hz, 2H). *C-NMR (100 MHz, CDCls) &: 150.7, 143.5, 135.3, 131.3, 128.2, 125.6,

124.6, 124.1, 123.4, 121.4, 120.0, 113.8, 61.8, 28.4. IR (KBr) 2360.3, 1636.0, 1531.2,

1349.6, 1219.5, 1173.6, 772.4 cm™:: HRMS (CI*) (m/z) calcd. for CieH14N20sS [M]*
346.0623; found 346.0621.

X z
YH
AN KX, Oxone o v
i A\ [ R4
Rig Rs Z~N R
Z N MeCN, RT R, 3

X =Br, Cl

General Procedure C: To the solution of tryptamine and tryptophol derivative
la—1ab (0.20 mmol) and KBr (23.8 mg, 0.20 mmol) in MeCN (2.0 mL) was added
oxone (122.8 mg, 0.20 mmol) at room temperature, and was stirred for 4—7 h. Saturated
Na>SOz aqueous solution (10 mL) was added to the reaction mixture, and the product
was extracted with EtOAc (15 mL x3). The combined extracts were washed with brine
and dried over Na>SOas. The organic phase was concentrated under reduced pressure
and the crude product was purified by silica gel column chromatography to give the
HPIs/TFIs 2a—2ab, respectively.

B 2a (EtOAc/hexane = 1:5): light yellow oil, 73.6 mg, 93% yield. 'H-

©\)N<K:"“C°2Me NMR (400 MHz, CDCIl3) &: 7.66 (d, J= 7.8 Hz, 1H), 7.39 (d, J= 7.6

oo Hz, 1H), 7.31 (t, J=7.0 Hz, 1H), 7.12 (t, J="7.5 Hz, 1H), 6.40 (s, 1H),

3.81 (t,J=8.0 Hz, 1H), 3.76 (s, 3H), 2.94-2.82 (m, 2H), 2.80-2.75 (m,

1H), 1.61 (s, 9H); 3*C-NMR (100 MHz, CDCls) &: 154.7, 152.2, 142.0, 132.4, 130.6,

124.3, 123.8, 117.4, 84.0, 82.2, 62.2, 52.8, 46.3, 41.1, 28.3. IR (KBr) 2979.8, 1711.6,

1478.2, 1446.0, 1390.4, 1367.2, 1331.2, 1288.9, 1152.9, 754.2 cm™!; HRMS (CI") (m/2)
calcd. for C17H21BrN204 [M]396.0685; found 396.0667.
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Br 2b (EtOAc/hexane = 1:5): white foam, 85.5 mg, 95% yield. 'H-NMR
@fQNCOZMe (400 MHz, CDCl3) &: 7.67 (d, J = 7.8 Hz, 2H), 7.60 (d, J = 8.2 Hz,

M 1H), 7.32 (td, J= 7.9, 1.3 Hz, 1H), 7.30-7.26 (m, 1H), 7.17 (d, J= 7.9

2 Hz, 3H), 6.25 (s, 1H), 3.79 (s, 3H), 3.79-3.75 (m, 1H), 2.81 (td, J =
11.3, 5.1 Hz, 1H), 2.75-2.60 (m, 2H), 2.32 (s, 3H). *C-NMR (100 MHz, CDCls)
154.6, 144.4, 141.3, 135.6, 133.7, 130.8, 129.6, 128.0, 126.1, 124.3, 118.2, 86.8, 61.8,
53.1,46.0,42.2,21.7. IR (KBr) 2360.4, 2341.5, 1714.6, 1714.6, 1447.6, 1383.6, 1219.7,
1170.9, 772.7 cm™'; HRMS (CI*) (m/z) caled. for C19H19BrN204S [M]*450.0249; found
450.0250.

Br 2¢ (EtOAc/hexane = 1:5): white foam, 72.0 mg, 90% yield. tH-NMR
@f@cwe (400 MHz, CDCls) &: 8.04 (d, J = 8.0 Hz, 1H), 7.85-7.72 (m, 2H),

B " 7.56-7.40 (m, 4H), 7.36 (t, J = 7.8 Hz, 1H), 7.20 (t, J = 7.5 Hz, 1H),

2 6.37 (s, 1H), 3.70-3.68 (m, 1H), 3.45 (s, , 3H), 2.96-2.87 (m, 2H), 2.83-
2.64 (m, 1H). *C-NMR (100 MHz, CDCl3) &: 170.4, 154.4, 142.5, 136.4, 132.3, 131.0,
131.0, 128.6, 128.4, 125.4, 123.6, 117.8, 84.5, 62.1, 52.6, 46.5, 39.5. IR (KBr) 2360.4,
1714.0, 1659.7, 1475.0, 1447.8, 1397.4, 772.0 cm™; HRMS (CI) (m/z) calcd. for
C19H17BrN203 [M] 400.0423; found 400.0416.

Br, 2d (EtOAc/hexane = 1:5): light yellow oil, 60.8 mg, 90% yield. *H-

@fNQHNCOzMe NMR (400 MHz, CDCl3) &: 7.97 (s, 1H), 7.41-7.27 (m, 2H), 7.14 (td,

Ao J =75, 3.0 Hz, 1H), 6.12 (s, 1H), 3.69 (s, 4H), 2.94-2.80 (m, 2H),

2d 2.77-2.71 (m, 1H), 2.60 (s, 3H). *C-NMR (100 MHz, CDCls) §: 170.6,

154.7, 141.9, 132.2, 130.6, 125.3, 123.3, 119.3, 85.3, 61.9, 52.9, 46.6, 40.2, 23.3. IR

(KBr) 2955.8, 2360.4, 1708.2, 1475.7, 1450.0, 1386.7, 1348.0, 756.1 cm’; HRMS (CI*)
(m/z) calcd. for C14H1sBrN203 [M]* 338.0266; found 338.0259.

Br 2e (EtOAc/hexane = 1:5): white foam, 79.5 mg, 91% yield. *H-NMR

y HNB°° (400 MHz, CDClg) é: 7.57 (s, 1H), 7.36 (d, J = 7.5 Hz, 1H), 7.33-7.21

g:c (m, 2H), 7.09 (t, J = 7.0 Hz, 1H), 6.43 (s, 1H), 3.72 (t, J = 8.2 Hz, 1H),

2.97-2.56 (m, 3H), 1.58 (s, 9H), 1.48 (s, 9H).'*C-NMR (100 MHz,

CDCls) 6: 153.6, 152.3, 142.2, 132.8, 130.4, 124.2, 123.9, 117.6, 84.0, 82.2, 80.9, 62.4

46.3,41.8,28.5,28.4. IR (KBr) 2978.1, 2981.4, 1714.0, 1478.4, 1393.4, 1366.9, 1152.7,

753.4 cm; HRMS (CI) (m/z) calcd. for CaoH2sBrN2O4 [M-H]™ 437.1154; found
437.1082.

Br 2f (EtOAc/hexane = 1:5): light yellow oil, 89.5 mg, 91% yield. *H-NMR
©f<;‘\lBoc (400 MHz, CDClIs) 6: 7.68 (d, J = 7.1 Hz, 2H), 7.53 (d, J = 8.1 Hz, 1H),

M 7.32-7.25 (m, 2H), 7.19-7.10 (m, 3H), 6.29 (s, 1H), 3.76 (dd, J=9.8,6.4

“ Hz, 1H), 2.86-2.48 (m, 3H), 2.31 (s, 3H), 1.55 (s, 9H).3C-NMR (100
MHz, CDCIs) &: 153.3, 144.2, 141.3, 135.8, 133.8, 130.6, 129.5, 127.9, 125.9, 124.4,
117.8, 86.8, 81.8, 62.2, 46.0, 42.6, 28.4, 21.6. IR (KBr)2979.1, 2360.7, 2341.3, 1701.3,
1475.6, 1462.8, 1390.9, 1367.2, 1171.8, 756.2, 662.2 cm™t; HRMS (CI") (m/z) calcd. for
C22H25BrN204S [M]492.0718; found 492.0732.
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Br 29 (EtOAc/hexane = 1:5): light yellow oil, 100.2 mg, 90% yield. *H-NMR

. HNCbZ (400 MHz, CDCl3) 6: 7.62-7.60 (m, 3H), 7.49 (s, 1H), 7.42-7.26 (m, 6H),

ZT: 7.20-7.08 (m, 3H), 6.30 (s, 1H), 5.30 (s, 1H), 5.18 (d, J = 11.0 Hz, 1H),

3.87-3.72 (m, 1H), 2.84-2.79 (m, 1H), 2.69 (m, 2H), 2.32 (s, 4H). 13C-

NMR (100 MHz, CDClz) 6: 153.9, 144.4, 141.3, 136.3, 135.5, 133.6, 130.8, 129.5,

128.8, 128.6, 128.3, 128.0, 126.0, 124.4, 117.9, 86.9, 67.8, 61.8, 46.0, 42.5, 21.6. IR

(KBr) 2360.4, 2341.4,1714.0, 1407.8, 1355.1, 1171.7, 772.4, 662.4, 576.9 cm™; HRMS
(CI") (m/z) calcd. for C25H23BrN204S [M]526.0562; found 526.0569.

Br 2h (EtOAc/hexane = 1:5): light yellow oil, 90.4 mg, 86% yield. *H-NMR

y HNCbZ (400 MHz, CDCls) 6: 8.17 (d, J = 8.4 Hz, 2H), 7.94 (s, 2H), 7.62 (d, J =

(4-Ns) 8.2 Hz, 1H), 7.55-7.28 (m, 7H), 7.26-7.20 (m, 1H), 6.27 (s, 1H), 5.25-

2 5.17 (m, 2H), 3.80 (dd, J = 10.7, 7.4 Hz, 1H), 2.85-2.80 (m, 1H), 2.78-

2.59 (m, 2H). ®C-NMR (100 MHz, CDCls) §: 153.8, 150.5, 144.0, 140.4, 136.1, 133.9,

131.2,129.2,128.7,128.5,127.0,124.6, 124.2, 118.1, 87.0, 68.0, 61.6, 46.2, 41.9, 29.8.

IR (KBr) 2360.6, 2341.4, 1713.9, 1531.0, 1176.6, 774.0, 738.6, 613.2, 564.8 cm™;
HRMS (CI") (m/z) calcd. for C24H20BrN3OeS [M]557.0256; found 557.0257.

Br 2i (EtOAc/hexane = 1:5): white foam, 75.5 mg, 87% yield. *H NMR (400
@QAC MHz, CDCls) &: 7.66 (d, J = 7.9 Hz, 1H), 7.55 (d, J = 7.3 Hz, 2H), 7.36 (t,

%" J=72Hz 1H), 7.31-7.26 (m, 1H), 7.24 -7.18 (m, 1H), 7.14 (d, I = 7.6

2 Hz, 2H), 6.14 (s, 1H), 4.06 (s,1H), 2.68 (d, J = 6.3 Hz, 1H), 2.55 (s, 2H),
2.52 (s, 3H), 2.31 (s, 3H). 3C NMR (100 MHz, CDCls) §: 170.8, 145.0, 140.9, 134.5,
130.9129.6, 128.3,127.1,124.4,119.1,87.7,62.1, 45.0, 41.6, 29.8, 22.9, 21.7. IR (KBr)
2360.4, 2341.4, 1660.9, 1402.4, 1366.1, 1170.1, 772.4 cm™; HRMS (CI") (m/z) calcd.
for C1oH19BrN2O3S [M] 434.0300; found 434.0314.

veo. B 2j (EtOAc/hexane = 1:5): light yellow oil, 88.3 mg, 92% yield. *H-

wcozhﬂe NMR (400 MHz, CDCls) 6: 7.62 (d, J = 7.9 Hz, 2H), 7.54 (d, J =

T H 8.9 Hz, 1H), 7.16 (d, J = 8.1 Hz, 2H), 6.88 (dd, J = 8.9, 2.6 Hz,

1H), 6.74 (d, J = 2.6 Hz, 1H), 6.18 (s, 1H), 3.79 (s, 3H), 3.78 (s,

3H), 3.76-3.72 (m, 1H), 2.83-2.76 (m, 1H), 2.70-2.62 (m, , 2H), 2.32 (s, 3H). *C-NMR

(100 MHz, CDClz) &: 158.3, 154.5, 144.3, 135.5, 135.1, 134.6, 129.6, 128.2, 119.6,

117.1, 108.7, 87.0, 61.8, 55.8, 53.0, 45.8, 42.2, 21.6. IR (KBr) 2954.8, 2360.4, 2341.4,

1713.3, 1597.1, 1487.7, 1447.2, 1383.5, 1363.8, 772.9, 660.4 cm™*; HRMS (CI") (m/z)
calcd. for C20H2:BrN20sS [M]480.0355; found 480.0347.

2j

oo, B 2k (EtOAc/hexane = 1:5): light yellow oil, 87.2 mg, 94% yield. 'H-
j@f@m NMR (400 MHz, CDCls) 8: 7.56 (d, J = 8.9 Hz, 1H), 7.49 (d, J = 7.9

E‘s " Hz, 2H), 7.12 (d, J = 7.9 Hz, 2H), 6.90 (d, J = 8.8 Hz, 1H), 6.72 (s,

1H), 6.05 (s, 1H), 4.00 (dd, J = 9.4, 6.5 Hz, 1H), 3.76 (s, 3H), 2.72-

2.51 (m, 3H), 2.49 (s, 3H), 2.29 (s, 3H). *C-NMR (101 MHz, CDCls) §: 170.7, 158.9,
144.9, 135.9, 134.4, 133.9, 129.5, 128.3, 120.5, 117.2, 108.5, 87.7, 77.5, 77.4, 77.2,

S11



76.8,61.9,55.8,44.9,41.3, 23.0, 21.6. IR (KBr) 3006.5, 2360.4, 1660.3, 1487.8, 1401.2,
1355.7, 1168.0, 991.2, 769.2, 661.6 cm™*; HRMS (CI°) (m/z) calcd. for C2oH21BrN204S
[M] 464.0405; found 464.0403.

oo, B 21 (EtOAc/hexane = 1:5): white solid, 75.4 mg, 92% vyield. H-NMR

Cﬁ@w (400 MHz, CDCls) 6: 7.34 (s, 1H), 6.85 (d, J = 9.4 Hz, 3H), 6.32 (s,

Boc 1H), 4.08-3.96 (m, 1H), 3.78 (s, 3H), 2.87-2.57 (m, 3H), 2.31 (s, 3H),

1.55 (s, 9H). 3C-NMR (100 MHz, CDCls) §: 170.6, 157.4, 152.9,

135.0, 134.1, 119.6, 116.5, 108.3, 85.3, 83.0, 77.5, 77.4, 77.2, 76.8, 62.6, 55.83, 45.2,

40.1, 28.3, 22.3. IR (KBr) 2360.5, 2341.4, 1647.0, 1219.5, 772.6 cm™; HRMS (CI)
(m/z) calcd. for C1gH23BrN20O4 [M] 410.0841; found 410.0836.

2]

N NMR (400 MHz, CDCls) &: 7.75 (d, J = 4.8 Hz, 1H), 7.36 (d, J = 7.6

Noc Hz, 1H), 7.30 -7.23 (m, 1H), 7.07 (t, J = 7.5 Hz, 1H), 3.67 (s, 3H), 3.49

am (t, J= 9.3 Hz, 1H), 3.01-2.79 (m, 2H), 2.78-2.58 (m, 1H), 2.14 (s, 3H),

1.61 (s, 9H). 3C-NMR (100 MHz, CDCl3) &: 154.2, 152.1, 142.2, 131.7, 130.4, 123.8,

123.2, 118.4, 88.4, 82.0, 70.4, 52.4, 45.9, 36.1, 28.5, 24.6. IR (KBr) 2360.4, 2341.4,

1713.6, 1370.7, 1219.4, 772.4 cm':; HRMS (CI*) (m/z) calcd. for C1gHzsBrN2O4 [M]*
410.0841; found 410.0841.

(:BEQ 2m (EtOAc/hexane = 1:5): light yellow oil, 74.6 mg, 91% vyield. *H-
NCO,Me
N

. 2n (EtOAc/hexane = 1:5): white solid, 84.9 mg, 90% vyield. *H-NMR

@f@cwe (400 MHz, CDCls) &: 8.02 (d, J = 8.3 Hz, 1H), 7.69 (s, 1H), 7.46-7.27

NP (m, 5H), 7.17 (d, J = 5.5 Hz, 1H), 7.11 (t, J = 7.4 Hz, 1H), 3.73 (t, J =

2n 9.7 Hz, 1H), 3.61 (s, 3H), 3.29-3.22 (m, 1H), 2.89-2.85 (m, 1H), 2.47-

2.38 (m, 1H), 1.30 (s, 9H). 3C-NMR (100 MHz, CDCls) &: 154.1, 151.8, 142.5, 135.9,

133.1, 131.5, 130.5, 128.4, 127.2, 125.8, 125.4, 123.6, 123.3, 118.4, 92.3, 81.6, 73.12,

52.6,47.4, 35.1, 27.9. IR (KBr) 2360.4, 2341.4,1704.2, 1362.9, 1219.7, 1154.5, 772.5
cm®; HRMS (CI*) (m/z) calcd. for C23H2sBrN204 [M]*472.0998; found 472.0995.

Br. 20 (EtOAc/hexane = 1:5): light yellow oil, 75.4 mg, 92% vyield. *H-
@fgﬂcwe NMR (400 MHz, CDCls) é: 7.18 (d, J = 6.9 Hz, 1H), 7.13 -7.08(m,

Boc 2H), 6.27 (s, 1H), 3.74 (s, 3H), 3.63 (s, 1H), 2.99-2.54 (m, 3H), 2.28
(s, 3H), 1.54 (s, 9H). *C-NMR (100 MHz, CDCls) &: 154.9, 153.4,
141.4, 134.6, 132.6, 130.7, 126.1, 120.3, 86.2, 81.7, 62.2, 52.6, 46.0, 39.2, 28.2, 19.6.
IR (KBr) 2979.7, 2360.4, 1710.3, 1448.1, 1387.8, 1157.1, 772.4 cm™*; HRMS (CI*)
(m/z) calcd. for C1gH23BrN204 [M]*410.0841; found 410.0847.

Me

B 2p (EtOAc/hexane = 1:5): light yellow oil, 87.9 mg, 93% yield. 'H-
/@Q\Jcozme NMR (400 MHz, CDCl3) 6: 7.86 (s, 1H), 7.21 (s, 2H), 6.35 (s, 1H),
Br Noc 3.84-3.75 (m, 1H), 3.72 (s, 3H), 2.90-2.83 (m, 2H), 2.81-2.63 (m,
2p 2H), 1.58 (s, 9H). C-NMR (100 MHz, CDCls) &: 154.5, 151.8,

143.1, 131.4, 127.3, 125.0, 124.5, 120.5, 84.5, 82.8, 61.4, 52.9, 46.4, 41.2, 28.2. IR
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(KBr) 2980.5, 2360.4, 2341.4, 1714.3, 1476.2, 1422.8, 1153.8, 772.1 cm™; HRMS (CI")
(m/z) calcd. for C17H20Br2N204 [M]* 473.9790; found 473.9793.

o come 20 (exo) (EtOAc/hexane = 1:5): white foam, 70.1 mg, 69% yield and
@f%@zm 2" (endo) white foam, 23.3 mg, 23% yield. [o]*’p=-153.5 (¢ = 1.0,
N H CHCls); 'H- NMR (400 MHz, CDCl3) &: 7.67 (d, J = 7.0 Hz, 2H),
2q (exo) 7.57 (d, J=8.1 Hz, 1H), 7.40-7.30 (m, 1H), 7.27 (d, J = 5.8 Hz, 2H),
7.22-7.11 (m, 3H), 6.28 (s, 1H), 3.90 -3.77 (m, 3H), 3.75 (d, J = 5.7 Hz, 3H), 3.10 (dd,
J=12.7, 6.0 Hz, 1H), 2.81 (dd, J = 12.7, 10.5 Hz, 1H), 2.31 (s, 3H). *C- NMR (100
MHz, CDCls) &: 170.7, 144.6, 140.5, 135.6, 133.8, 131.2, 129.5, 128.4, 126.4, 124.0,
118.9, 86.8, 59.4, 53.2, 52.8, 43.6, 21.7. IR (KBr) 2360.4, 2341.4, 1715.5, 1219.4,
1171.6, 772.6 cm™; HRMS (CI') (m/2) calcd. for C21H21BrN206S [M]508.0304; found
508.0305.
Br. coMe [0]®p = +86.9 (¢ = 1.0, CHCI3); *H-NMR (400 MHz, CDCl3) &:
©f</\N(C02Me 7.70 (d, J = 8.1 Hz, 2H), 7.54 (d, J = 8.1 Hz, 1H), 7.36-7.29 (m,
¥:’H 1H), 7.24 (d, J = 7.8 Hz, 1H), 7.19 (d, J = 8.2 Hz, 2H), 7.13 (dd, J
29’ (endo) =11.1, 4.0 Hz, 1H), 6.31 (s, 1H), 4.60 (d, J = 8.9 Hz, 1H), 3.71 (s,
3H), 3.25 (d, J = 13.0 Hz, 1H), 3.13 (s, 3H), 3.01 (dd, J = 13.0, 9.1
Hz, 1H), 2.34 (s, 3H). *C-NMR (100 MHz, CDCl3) §: 170.2, 154.2, 144.3,141.9, 136.6,
133.3, 131.2, 129.6, 127.6, 125.8, 124.6, 118.4, 87.1, 59.6, 53.2, 52.4, 44.5, 21.66. IR
(KBr) 2924.5, 2360.4, 1716.0, 1447.3, 1382.6, 1220.1, 772.4 cm™*; HRMS (CI") (m/2)
calcd. for C21H21BrN2OgS [M]508.0304; found 508.0308.

NBoc 2r' (endo): white foam, 19.8 mg, 20% vyield. [a]*p=-138.0 (¢ = 1.0,
Boc'" CHCL3); 'H- NMR (400 MHz, CDCls) §: 7.54 (s, 1H), 7.41-7.27 (m,
2r(exa) 2H), 7.12 (t, J = 7.5 Hz, 1H), 6.39 (s, 1H), 3.88 (dd, J = 10.3, 6.3 Hz,
1H), 3.20 (dd, J = 12.6, 6.3 Hz, 1H), 2.81 (dd, /= 12.5, 10.4 Hz, 1H), 1.58 (s, 9H), 1.40
(s, 9H). BC-NMR (100 MHz, CDCl3) 6: 171.7, 152.3, 141.7, 133.0, 130.7, 124.5, 123 .4,
118.7, 83.9, 82.4, 81.7, 59.7, 59.6, 52.5, 42.1, 28.4. IR (KBr) 2979.6, 1754.1, 1721.2,
1478.7, 1395.3, 1334.5, 1162.7, 754.0 cm’; HRMS (CI') (m/z) calcd. for
C22H20BrN,06 [M]"496.1209; found 496.1203.
8 _CoMe [0]°p=+ 910 (c = 1.0, CHCls); *H-NMR (400 MHz, CDCls) 5
©\/"<;N@OC 7.54 (s, 1H), 7.27 (dd, J = 7.3, 4.4 Hz, 3H), 7.03 (t, = 7.5 Hz, 1H),
N 6.43 (s, 1H), 4.53 (d, J = 8.4 Hz, 1H), 3.26 (d, J = 12.9 Hz, 1H),
2r' (ondo) 3.11 (d, J = 10.0 Hz, 3H), 3.09-3.04 (m, 1H), 1.59 (s, 9H), 1.46 (s,
9H). 3C-NMR (100 MHz, CDCls) §: 170.8, 152.8, 152.3, 142.6,
132.6,130.8, 124.0, 118.2, 84.5, 82.2, 81.6, 60.5, 59.8, 52.1, 43.6, 28.5, 28.4. IR (KBr)
2978.8, 1715.2, 1478.9, 1393.2, 1160.8, 852.0, 753.8 cm™; HRMS (CI*) (m/z) calcd.
for C22H29BrN2Og [M]* 496.1209; found 496.1195.

E>BP<;(002M6 2r (exo) (EtOAc/hexane = 1:5): white foam, 72.4 mg, 73% yield and

cl 2s (EtOAc/hexane = 1:5): white foam, 65.7 mg, 81% yield. *H-NMR
@f@cwe (400 MHz, CDCls) &: 7.63 (d, J = 8.1 Hz, 3H), 7.40 -7.29 (m, 1H),
T " 7.27 (dd, J = 6.3, 1.0 Hz, 2H), 7.17 (t, J = 7.5 Hz, 3H), 6.14 (s, 1H),

2s
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3.92-3.82 (m, 1H), 3.80 (s, 3H), 2.87-2.82 (m, 1H), 2.67-2.48 (m, 2H), 2.32 (s, 3H).1C-
NMR (100 MHz, CDCls) &: 154.7, 144.4, 141.8, 135.3, 132.6, 131.0, 129.6, 127.9,
126.10, 124.1,118.2, 86.3, 73.0, 53.1, 45.9, 40.8, 21.7. IR (KBr) 2360.4, 2341.4, 1713.7,
1447.6,1383.8, 1171.1, 771.4, 667.1cm}; HRMS (CI) (m/z) calcd. for C1oH16CIN204S
[M] 406.0754; found 406.0753.

cl 2t (EtOAc/hexane = 1:5): white foam, 59.6 mg, 85% yield. H-NMR
@f@coznne (400 MHz, CDCls) 5: 7.67 (d, J = 8.1 Hz, 1H), 7.37-7.30 (m, 2H), 7.11

cH (td, J = 7.5, 0.8 Hz, 1H), 6.30 (s, 1H), 3.88 (dd, J = 11.1, 7.8 Hz, 1H),

2 3.74 (s, 3H), 2.89 (td, J = 11.7, 5.3 Hz, 1H), 2.77-2.57 (m, 2H), 1.58
(s, 9H). ®C-NMR (100 MHz, CDCls) &: 155.0, 152.3, 142.5, 131.3, 130.79, 124.2,
123.7, 117.3, 83.5, 82.3, 72.9, 52.9, 46.3, 28.4. IR (KBr) 2979.6, 1714.28,
1479.3,1391.1, 1152.0, 754.8 cm; HRMS (CI) (m/z) calcd. for C17H20CIN2O4 [M-H]
351.1190; found 351.1121.

Br 2u (EtOAc/hexane = 1:5): white solid, 62.3 mg, 92% yield. "H-NMR (400

© MHz, CDCls) §: 7.83 (s, 1H), 7.42 (d, J = 7.6 Hz, 1H), 7.35-7.22 (m, 1H),

Boc" 7.10 (t,J=7.5 Hz, 1H), 6.22 (s, 1H), 4.02 (¢, J = 8.0 Hz, 1H), 3.63-3.40 (m,

2 1H), 3.04- 2.85 (m, 1H), 2.81 (dd, J = 12.2, 4.2 Hz, 1H), 1.62 (s, 9H). 3C-

NMR (100 MHz, CDCIs) &: 152.0, 141.8, 131.9, 130.6, 124.95, 123.8, 115.0, 100.9,

82.3,67.9,61.8,45.2,28.5. IR (KBr) 2979.4, 2361.1, 1715.4, 1480.6, 1387.1, 1151.4,

1150.2, 754.0 cm™'; HRMS (CI") (m/z) calcd. for C1sHisBrNOs [M]"339.0470; found
339.0467.

Br 2v (EtOAc/hexane = 1:5): white solid, 64.1 mg, 86% yield. "TH-NMR (400
@i@ MHz, CDCl3) §: 7.88 (s, 1H), 7.39 (m, 7H), 7.11 (t, J = 7.5 Hz, 1H), 6.30
cbz (s, 1H), 5.35 (dd, J=28.9, 12.3 Hz, 2H), 4.24-3.89 (m, 1H), 3.51 (ddd, J =
2 11.2, 9.0, 4.8 Hz, 1H), 3.08-2.85 (m, 1H), 2.84-2.75 (m, 1H). *C-NMR
(100 MHz, CDCls) &: 152.5, 141.6, 135.9, 131.9, 130.7, 128.8, 128.4, 128.1, 125.0,
124.3, 115.1, 100.9, 68.1, 67.8, 61.8, 45.1. IR (KBr) 2360.5, 1718.5, 1482.6, 1403.0,
1358.4, 1219.0, 1051.0, 772.4 cm™'; HRMS (CI") (m/z) calcd. for C1sH16BrNO; [M]"
373.0314; found 373.0312.

Br 2w (EtOAc/hexane = 1:5): light yellow foam, 70.7 mg, 90% yield. "H-NMR

<O (400 MHz, CDCLy) 8: 7.79 (d, J = 8.3 Hz, 2H), 7.45 (d, J = 8.2 Hz, 1H),

s 7.41-7.31 (m, 1H), 7.30-7.20 (m, 3H), 7.09 (td, J = 7.6, 0.8 Hz, 1H), 6.24

2 (s, 1H), 4.02-3.98 (m, 1H), 3.45-3.39 (m, 1H), 2.94-2.77 (m, 1H), 2.72 (ddd,

J=12.5,4.7,1.1 Hz, 1H), 2.36 (s, 3H). 3*C-NMR (100 MHz, CDCl5) &: 144.5, 140.6,

135.7,132.5,130.7, 129.8, 127.5, 125.4, 124.9, 114.3, 103.3, 68.1, 61.5, 44.8, 21.7. IR

(KBr) 2360.4, 1463.3, 1358.7, 1219.3, 1169.9, 772.4, 663.7 cm’'; HRMS (CI") (m/z)
calcd. for C17H6BrNOsS [M]"393.0034; found 393.0033.
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Br 2x (EtOAc/hexane = 1:5): light yellow foam, 76.1 mg, 90% yield. *H-NMR

O (400 MHz, CDCl3) &: 8.31 (d, J = 8.9 Hz, 2H), 8.12 (d, J = 8.9 Hz, 2H),

Mne)  7.48 (d, J=8.2 Hz, 1H), 7.38 (d, J = 7.7 Hz, 1H), 7.35-7.29 (m, 1H), 7.16

= (t, J = 7.6 Hz, 1H), 6.23 (s, 1H), 4.10- 3.90 (m, 1H), 3.38 (ddd, J = 11.2,

9.1, 4.8 Hz, 1H), 2.98-2.79 (m, 1H), 2.79-2.71 (m, 1H). 3C- NMR (100 MHz, CDCls)

5:150.6,144.4,139.8,132.7,131.1,128.9, 125.8, 125.7, 124.4, 114.2, 103.4, 68.5, 61.1,

44.4. IR (KBr) 2360.5, 1531.0, 1361.3, 1349.1, 1219.3, 1173.6, 1021.8, 772.4 cm™;
HRMS (CI") (m/z) calcd. for C16H13BrN2OsS [M]"423.9729; found 423.9723.

Br 2y (EtOAc/hexane = 1:10): white solid, 64.9 mg, 92% yield. *H-NMR (400
©f<;0 MHz, CDCl) 6: 7.72 (d, J = 8.1 Hz, 1H), 7.42 (d, J = 7.5 Hz, 1H), 7.30-

Boc© 7.14 (m, 1H), 7.04 (t, J = 7.5 Hz, 1H), 3.92 (t, J = 8.1 Hz, 1H), 3.42 (ddd,

2 J =113, 9.2, 5.0 Hz, 1H), 2.91-2.68 (m, 2H), 2.10 (s, 3H), 1.60 (s, 9H).
13C-NMR (100 MHz, CDCl3) &: 151.9, 141.9, 131.3, 130.3, 125.2, 123.4, 115.2, 103.9,
82.2, 71.5, 66.3, 46.3, 28.5, 26.5. IR (KBr) 2879.1, 2360.5, 1710.2, 1480.0, 1368.0,
1165.8, 771.8 cm™; HRMS (CI*) (m/z) calcd. for C16H20BrNOs [M]* 353.0627; found

353.0624.

Br 2z (EtOAc/hexane = 1:10): white solid, 75.5 mg, 91% yield. H-NMR (400
(if;i MHz, CDCls) 6: 7.98 (d, J = 8.0 Hz, 1H), 7.66 (d, J = 5.7 Hz, 1H), 7.44 (d,

Boc  J=7.6Hz, 2H), 7.37-7.28 (m, 3H), 7.22 (s, 1H), 7.10 (dd, J = 11.0, 4.0 Hz,

2 1H), 4.23 (m, 1H), 3.68 (M, 1H), 2.99-2.78 (m, 2H), 1.18 (s, 9H). *C-NMR
(100 MHz, CDCls) 6: 151.8, 1425, 142.2, 131.1, 130.5, 128.1, 127.8, 127.1, 125.5,
123.7, 114.7, 106.8, 81.8, 72.5, 67.0, 46.9, 27.8. IR (KBr) 2979.6, 2360.4, 2341.4,
1707.8, 1480.0, 1367.0, 1219.3,1164.6, 1048.0, 772.4 cm™*; HRMS (CI*) (m/z) calcd.

for C21H22BrNOs [M]* 415.0783; found 415.0787.

cl 2aa (EtOAc/hexane = 1:5): white film, 47.6 mg, 80% yield. *H-NMR (400
@f@a MHz, CDCls) &: 7.84 (s, 1H), 7.39 (d, J = 7.5 Hz, 1H), 7.31 (t, J = 7.8 Hz,

Noc™  1H), 7.08 (td, J = 7.6, 0.8 Hz, 1H), 6.08 (s, 1H), 4.13-4.00 (m, 1H), 3.57-

22 351(ddd, J=11.1,9.3, 4.8 Hz, 1H), 2.83-2.75 (m, 1H), 2.69 (ddd, J = 12.3,
4.7, 1.3 Hz, 1H), 1.60 (s, 9H). 3C-NMR (100 MHz, CDCls) &: 152.0, 142.2, 130.7,
124.6,123.8, 115.0, 100.2, 82.3, 72.8, 68.0, 44.2, 28.5. IR (KBr) 2360.4, 1715.0,1636.1,
1482.1, 1387.7,1151.8, 1057.5, 772.4 cm*; HRMS (CI*) (m/z) calcd. for C15H1sCINO3
[M]"295.0975; found 295.0963.

cl 2ab (EtOAc/hexane = 1:5): light yellow foam, 54.4 mg, 78% vyield. *H-
@f@ NMR (400 MHz, CDCls) 6: 7.79 (d, J = 8.4 Hz, 2H), 7.47 (d, J = 8.2 Hz,
isb " 1H), 7.33 (d, J=7.6 Hz, 1H), 7.30 (td, J = 8.1, 1.1 Hz, 1H), 7.24 (d, J = 8.3

Hz, 2H), 7.10 (t, J = 7.4 Hz, 1H), 6.12 (s, 1H), 4.16-4.04 (m, 1H), 3.48 (ddd,
J=11.2,9.4, 48 Hz, 1H), 2.81 -2.67 (m, 1H), 2.63 (ddd, J = 12.4, 4.8, 1.5 Hz, 1H).
13C-NMR (100 MHz, CDCls) §: 144.5, 141.2, 135.8, 131.5, 130.9, 129.8, 127.5, 125.0,
124.9, 114.3, 102.7, 73.0, 68.2, 43.9, 21.7. IR (KBr) 2360.5, 1601.3, 1465.6, 1359.2,
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1219.5, 1170.5, 1037.7, 772.5 cm'L; HRMS (CI*) (m/z) calcd. for C17H1sCINOsS [M]*
349.0539; found 349.0530.

Br Br,
XH 1eq KBr, 1 eq KBr, Br.
Q 1eq Oxone X 1 eq Oxone X
—— _—
MeCN, RT N H MeCN, RT H
Eoc Boc 0oC

1a: X =NCO,Me 2a: X = NCO,Me

N

B

NCO,Me, 85%
v: X=0 2u: X=0 o

X =
X=0, 84%

3:
4:

To the solution of 1a or 1v (0.20 mmol) and KBr (23.8 mg, 0.20 mmol) in MeCN (4
mL) was added oxone (122.8 mg, 0.20 mmol) at room temperature, and stirred for 4 h.
Then, to the reaction mixture were added KBr (23.8 mg, 0.20 mmol) and oxone (122.8
mg, 0.20 mmol), and stirred for 5 h. Saturated Na>SOs aqueous solution (10 mL) was
added to quench the reaction. The organic layer was collected and the aqueous phase
was extracted with EtOAc (15 mL x3). The combined fractions were washed with brine
and dried over Na>SOs, concentrated under reduced pressure. The residue was purified
by silica gel column chromatography to give the desired products 3 and 4, respectively.

. Br 3 (EtOAc/hexane = 1:5): light yellow oil, 79.1 mg, 85% vyield. *H-
y NCOMe  NMR (400 MHz, CDCls) &: 7.52 (d, J = 8.3 Hz, 1H), 7.45 (s, 1H),
Boc" 7.37 (d, J = 8.7 Hz, 1H), 6.34 (s, 1H), 3.77 (dd, J = 10.1, 8.4 Hz,

3

1H), 3.70 (s, 3H), 2.90-2.83 (m, 1H), 2.80-2.62 (m, 2H), 1.55 (s,
9H). 23C-NMR (100 MHz, CDCls) &: 154.6, 151.8, 141.1, 134.4, 133.4, 126.8, 118.8,
116.4, 84.3,82.5, 61.0, 52.8, 46.3, 41.2, 28.2. IR (KBr) 2980.3, 1714.8, 1473.9, 1446.8,
1389.0, 1368.7, 1153.4, 755.6 cm™:; HRMS (CI*) (m/z) calcd. for C17H20Br2N204 [M]*
473.9790; found 473.9781.

Lo 4 (EtOAc/hexane = 1:10): light yellow oil, 69.6 mg, 84% yield. 'H-
Cf@o NMR (400 MHz, CDCls) 3: 7.69 (s, 1H), 7.48 (d, J = 1.8 Hz, 1H), 7.35
4Eoc” (dd, J = 8.6, 1.9 Hz, 1H), 6.14 (s, 1H), 3.97 (t, J = 7.7 Hz, 1H), 3.62-

3.29 (m, 1H), 2.97-2.77 (m, 1H), 2.77-2.60 (m, 1H), 1.56 (s, 9H). 13C-

NMR (100 MHz, CDCl3) 6: 151.5, 140.8, 133.9, 133.3, 127.9, 116.4, 115.8, 101.0,
82.46, 67.7,60.4, 44.9, 28.3. IR (KBr) 2980.7, 2360.5, 1718.0, 1476.4, 1382.4, 1337.7,

1298.9, 1053.6 cm™t; HRMS (CI*) (m/z) calcd. for C1sH17BraNOs [M]*416.9575; found

416.9572.
Br Br
Br Ph
Pd(OAC),, PPhs oM
\@fgucozme PhB(OH),, K,CO4 \©€<K\' Me

Boc THF/H,0, RT Boc
3 10 h, 74% 7

To a solution of 3 (60 mg, 0.13 mmol) in THF (2 mL) were sequentially added
PhB(OH): (30.8 mg, 0.26 mmol), K.COz (19.3 mg, 0.14 mmol), Pd(OAc). (6.72 mg,
0.03 mmol), PPh3 (7.86 mg, 0.03 mmol) and H20 (50 uL) at room temperature. After
bubbling with argon for 15 min, the resulting mixture was stirred at that temperature
for 10 h. The mixture passed through a celite plug and washed with CH>Cl> (10 mL x
3). The crude product was purified by silica gel column chromatography
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(EtOAc/hexane = 1:10) to give the desired product 7 as light yellow foam (45.4 mg,
74% yield). 'H-NMR (400 MHz, CDCl3) &: 7.71 (d, J = 7.8 Hz, 1H), 7.56 (t, J = 8.1 Hz,
4H), 7.44 (t, J = 7.5 Hz, 2H), 7.34 (t, J = 7.3 Hz, 1H), 3.04-2.84 (m, 2H), 2.86-2.67 (m,
1H), 1.60 (s, 9H). 3C-NMR (100 MHz, CDCls) &: 154.9, 152.2, 141.4, 140.4, 137.8,
133.1,129.7,129.0, 127.4, 127.0, 122.4, 117.6, 84.5, 82.4, 62.3, 52.9, 46.4, 41.4, 28.4.
IR (KBr) 2926.0, 1717.1, 1477.9, 1389.6, 1153.0 cm™*; HRMS (CI*) (m/z) calcd. for
C23H25BrN2O4 [M]* 472.0998; found 472.0992.

Cl
XH  1eqKCl, Cl 2 eq KBr cl
2 eq Oxone X
N 1eq Oxone x| —
N MeCN. RT N MeCN, RT N H
Boc eCN, Boc;H & Boc
1a: X = NCO,Me 2t: X = NCO,Me NCO,Me, 75%

1v: X=0 2aa: X=0 g;izo,ﬁ%

To the solution of 1a or 1v (0.20 mmol) and KBr (23.8 mg, 0.20 mmol) in MeCN (4
mL) was added oxone (122.8 mg, 0.20 mmol) at room temperature. The reaction
mixture was stirred for 6 h before addition of KBr (47.6 mg, 0.40 mmol) and oxone
(245.6 mg, 0.40 mmol). After stirring for additional 10 h. Saturated Na,SO3s aqueous
solution (10 mL) was added to quench the reaction. The organic layer was collected
and the aqueous layer was extracted with EtOAc (15 mL > 3). The combined extracts
were washed with brine, dried over Na2SOsa, filtered and concentrated under reduced
pressure. The crude product was purified by silica gel column chromatography to give
the desired products 5 and 6, respectively.

o 5 (EtOAc/hexane = 1:5): light yellow oil, 62.8 mg, 75% vyield. *H-

CI\@\)Q\lcone NMR (400 MHz, CDCls) &: 7.37 (d, J = 2.0 Hz, 1H), 7.26 (d, J =

N oH 1.6 Hz, 2H), 6.18 (s, 1H), 3.77 (s, 4H), 2.85 (m, 1H), 2.73-2.57 (m,

5 3H), 1.56 (s, 9H). 3C-NMR (100 MHz, CDCls) &: 155.3, 152.3,

139.7, 137.5, 131.9, 131.7, 127.3, 122.0, 86.4, 83.0, 72.0, 53.0, 46.0, 38.0, 28.2. IR

(KBr) 2957.3, 1722.8, 1453.0, 1384.8, 1298.9, 1155.2, 862.2 cm™*; HRMS (CI*) (m/2)
calcd. for C17H19CIzN204 [M]*420.0410; found 420.0412.

Cl

cl ¢ 6 (EtOAc/hexane = 1:10): light yellow oil, 49.9 mg, 71% yield. *H-NMR

N f (400 MHz, CDCls) &: 7.35 (d, J = 2.0 Hz, 1H), 7.29 (d, J = 2.0 Hz, 1H),

:"C 6.02 (s, 1H), 4.09-4.05 (m, 1H), 3.56-3.49 (m, J=10.4, 9.3, 5.2 Hz, 1H),

2.80-2.72 (m, 1H), 2.66-2.61 (m, 1H), 1.55 (s, 9H). *C-NMR (100 MHz,

CDCl3) 6: 151.6, 138.5, 137.2, 132.0, 131.0, 124.5, 123.0, 103.0, 83.4, 71.5, 68.0, 42.5,

28.1. IR (KBr) 2982.5, 2360.3, 1730.7, 1458.4,1369.9, 1331.3, 1219.0, 861.9, 61.3 cm"
1 HRMS (CI*) (m/z) calcd. for C15H16CIsNO3[M]* 363.0196; found 363.0192.

CO,Me
Br CO,Me COMe MeO,C ~COMe
Y CH,(CO,Me),
e o Neoo.|CrCOMe), Yeoc
DBU,THF, RT
N 0°C, 85% N H ’ ' N H
BocH Boc 65% Boc
2r 8 9
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To asolution of bromide 2r (100 mg, 0.20 mmol) in THF (2 mL) at 0 <C was added
KO'Bu (0.24 mL, 1.0 M solution in THF, 0.24 mmol) dropwise over 1 h. The reaction
was quenched with ag. NH4Cl and the resulting mixture was extracted with CH2Cl» (15
mL % 3). The combined extracts were washed with brine and dried over NaxSOa. The
organic phase was concentrated under reduced pressure and the crude product was
purified by silica gel column chromatography (EtOAc/hexane = 1:10) to give the
desired cyclopropane 8 as white foam (70.7 mg, 85% yield). To a solution of
cyclopropane 8 in THF (2 mL) were added dimethyl malonate (45.7 uL, 0.40 mmol)
and DBU (35.8 uL, 0.24 mmol). The reaction mixture was stirred for 10 h at room
temperature. The reaction mixture passed through a plug of silica gel and concentrated
under reduced pressure. The residue was purified by flash chromatography
(EtOAc/hexane = 1:10) on silica gel to afford 9 (55.5 mg, 60% yield) as white foam.

COoMe  14]2%5 = +290.0 (¢ = 1.0, CHCI3). *H-NMR (400 MHz, CDCls) &: 7.77

@E%M (s, 1H), 7.17 (t, J = 7.5 Hz, 1H), 6.92 (m, 2H), 5.84 (s, 1H), 3.61 (s, 3H),

Boc 2.80 (d, J = 7.0 Hz, 1H), 2.22 (d, J = 6.9 Hz, 1H), 1.58 (s, 9H), 1.47 (s,

® 9H).*C-NMR (100 MHz, CDCls) 5: 166.98, 156.4, 152.2, 147.8, 129.0,

122.7, 121.7, 115.1, 82.6, 81.3, 79.8, 56.49, 52.3, 40.0, 28.5, 28.2, 25.6. IR (KBr)

2979.2, 1731.8, 1456.2, 1370.9, 1255.9, 1157.9 cm™; HRMS (CI*) (m/z) calcd. for
C22H2sN206[M]* 416.1947; found 416.1958.

Cogme [0]0 = -30.0 (¢ = 1.0, CHCl3). H-NMR (400 MHz, CDCl3) &:
MGESQ"*‘COZMG 7.52 (s, 1.2H), 7.30-7.14 (m, 2.0H), 7.09 (d, J = 7.5 Hz, 0.5 H), 7.02
U (t,J=7.5Hz,05 H), 6.94 (t, J = 7.4 Hz, 1.0H), 6.50 (s, 0.7H), 6.36
e (s, 0.3H), 4.61 (d, J = 8.0 Hz, 1.0H), 3.90 (dd, J = 9.9, 6.8 Hz, 1.0H),
3.76-3.72 (m, 1.0H), 3.71 (d, J = 4.2 Hz, 1.0H), 3.67 (s, 3.0H), 3.62
(s, 3.0H), 3.12 (s, 1.0H), 2.89-2.71 (m,2.3H), 2.56-2.40 (m, 0.5H), 1.73(s, 2.2H), 1.58
(s, 9.0H), 1.46 (s, 9.0H).1.38(s, 4.0H). *C-NMR (100 MHz, CDCls) &: 171.8, 167.2,
167.1, 152.4, 143.4, 142.4,131.3, 129.6, 124.4, 123.1, 81.6, 79.8, 59.3, 56.6, 55.0, 52.9,
52.8, 52.8, 52.7, 52.3, 52.0, 37.3, 36.2, 28.5, 28.4. IR (KBr) 2955.6, 1739.1, 1481.7,
1395.6, 1159.5 cm™t; HRMS (CI*) (m/z) calcd. for C27H3sN2010 [M]* 548.2370; found
548.2366.

Total Synthesis of Protubonines A and B

o

Q 1) Boc,0, EtsN OMe 3) TPA/DCM

OMe DCM,RT,3h RT.2h OMr\elHBoc

_ = S —

T Nh, 2) AcCl, NaOH N | NHBoc 4) 12, EDCI, HOBt I NH
TBAHS, DCM EtzN, DCM, RT, 16 h N

N RT,5h Ac 3 o Ac (o]

H
L-tryptophan 82% 1 71% OH 13
methyl ester (10)

12 NHBoc

To a solution of L-tryptophan methyl ester 10 (10 g, 39.4 mmol) in CH2Cl> (200
mL) were added EtsN (10.9 mL, 78.8 mmol) and Boc2O (9.09 mL, 39.4 mmol). The
reaction mixture was stirred at room temperature for 3 h. The reaction was quenched
with water and extracted with EtOAc (150 mL > 3), then the combined organic layers
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were washed by brine, dried over Na,SOs, filtered, and concentrated under reduced
pressure. The residue was used directly for the next step without further purification.
BuN4HSO4 (TBAHS, 1.34 g, 3.94 mmol) and finely grounded NaOH (7.88 g, 197 mmol)
were added to a solution of the above methyl (2-(1H-indol-3-yl)ethyl)carbamate in
CH>Cl, (200 mL) at room temperature and the reaction mixture was stirred for 10 min.
AcCl (8.38 mL, 118.2 mmol) was added via syringe. The mixture was stirred for 5 h at
room temperature and quenched with addition of 100 mL H>O. Then the organic layer
was collected and the aqueous layer was extracted with EtOAc (100 mL X 3). The
combined extracts were washed with brine, dried over NaxSOs, filtered and
concentrated under reduced pressure. The residue was purified by column
chromatography on silica gel (EtOAc/hexane = 1:5) to give the known product 11 as
white solid (11.8 g, 82% yield).

To a stirred solution of 11 (3 g, 8.24 mmol) in CH.Cl, (80 mL) was added TFA (16
mL) at room temperature. The reaction mixture was stirred for 2 h and then
concentrated in vacuo. The resulting viscous residue was dissolved in CH2Cl, (100 mL)
and cooled to 0 °C. To this solution were added EtsN (5.13 mL, 37.1 mmol), HOBt*H>0
(1.67 g, 12.4 mmol), N-Boc-L-Leucine 12 (3.81 g, 16.5 mmol), and EDCI<HCI (2.37
g, 12.4 mmol). The reaction mixture was stirred vigorously for 16 h before quenched
with addition of 1N HCI. The organic layer was collected and the aqueous layer was
extracted with CH2Cl> (100 mL > 3). The combined organics were then washed with
saturated aqueous NaHCOs, and the aqueous layer was extracted again with CHCl»
(100 mL > 3). The combined extracts were washed by brine and dried over Na;SO..
The organic phase was concentrated under reduced pressure and the crude product was
purified by column chromatography on silica gel (CH.Cl,/MeOH = 20:1) to give the
desired product 13 (2.77 g, 71% yield) as white solid. [0]*’p=+122.3 (¢ = 0.9, CHCI3).
'H-NMR (400 MHz, CDCl5) &: 8.38 (d, J=7.4 Hz, 1H), 7.44 (d, J= 8.1 Hz, 2H), 7.35-
7.18 (m, 3H), 6.96 (d, J=7.4 Hz, 1H), 5.12 (d, J=7.2 Hz, 1H), 5.00-4.84 (m, 1H), 4.12
(d, J=4.9 Hz, 1H), 3.65 (s, 3H), 3.24 (d, J = 4.5 Hz, 2H), 2.56 (s, 3H), 1.73-1.52 (m,
2H), 1.53 -1.43 (m, 1H), 1.39 (s, 9H), 0.90 (t, J = 5.7 Hz, 6H). *C-NMR (100 MHz,
CDCl) 6: 172.7,171.7, 168.9, 155.7, 135.7, 130.4, 125.3, 124.4, 123.5, 118.6, 116.7,
116.4,79.9, 53.4,52.5,51.9,41.0, 28.2, 27.3, 24.7, 23.9, 22.9, 21.9. IR (KBr) 2957.7,
2360.5, 1746.0, 1698.2, 1519.9, 1219.6, 1169.0, 772.1 cm™'; HRMS (CI") (m/2) calcd.
for C25H3sN306 [M]"473.2526; found 473.2526.

OMe
OMe KBr, oxone NHBOC TFA/DCM
NHBOC MeCN RT,6h RT 2h

To asolution of 13 (2 g, 4.23 mmol) and KBr (503 mg, 4.23 mmol) in MeCN (40
mL) was added oxone (2.6 g, 4.23 mmol) at room temperature and the reaction
mixture was stirred for 6 h. Saturated Na,SO3 aqueous solution was added to quench
the reaction. The organic layer was collected and aqueous layer was extracted with
EtOAc (50 mL %< 3). The combined extracts were washed by brine and dried over
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Na2SOj4, concentrated under reduced pressure. The residue was purified by silica gel
column chromatography (CH>Cl/MeOH = 20:1) to give the product 14 (exo/endo
3.5: 1). To a stirred solution of 14 in CH2Cl. (40 mL) was added TFA (6 mL) at
room temperature. The reaction mixture was stirred for 2 h before it was quenched
with saturated ag. NaHCOs3 solution. The organic layer was collected and the aqueous
layer was extracted with CH2Cl> (2 x 40 mL). The combined extracts were washed
with brine and dried over Na,SO4, concentrated under reduced pressure. The residue
was purified by column chromatography on silica gel (CH2Cl./MeOH = 20:1) to give
the desired product 15 (1.07 g, 61% yield) as white solid. m.p. 119-120 <C. [a]*p=
-182.3 (¢ = 1.0, CHCls); '"H-NMR (400 MHz, CDCls) &: 8.00 (d, J = 7.8 Hz, 1H),
7.44 (d, J = 7.6 Hz, 1H), 7.36 (dd, J = 11.4, 4.2 Hz, 1H), 7.20 (t, J = 7.5 Hz, 1H),
6.69 (s, 1H), 6.25 (s, 1H), 3.99-3.82 (m, 2H), 3.35 (dd, J = 12.9, 5.7 Hz, 1H), 2.94
(dd, J=12.7,11.6 Hz, 1H), 2.04-1.95 (m, 1H), 1.78-1.71 (m, 1H), 1.56-1.49 (m, 1H),
0.99 (d, J = 6.5 Hz, 3H), 0.90 (d, J = 6.5 Hz, 3H).">*C-NMR (100 MHz, CDCl;) &:
170.7, 168.0, 166.4, 142.0, 131.6, 131.2, 125.8, 123.4, 119.7, 85.1, 59.2, 58.8, 53.2,
43.3, 38.6, 24.4, 23.6, 23.4, 21.2. IR (KBr) 2959.3, 2360.3, 2341.1, 1682.1, 1406.2,
1219.3, 772.3cm’!; HRMS (CI") (m/z) calcd. for C19H23BrN3O3 [M+H]" 420.0923;

found 420.0918.
@fd‘\ AgSbF,, H,O @fd‘\
_MeNO,, 1h_
L e e

(-)-Protubonine A

To a round-bottomed flask were sequentially added 15 (50 mg, 0.12 mmol),
nitromethane (2 mL) and de-ionized water (22 uL, 1.20 mmol) at 23 <C. The flask was
opened to air and a solution of silver(l) hexafluoroantimonate (61.7 mg, 0.18 mmol) in
nitromethane (1 mL) was added slowly by glass pipette over 2 min. The reaction
mixture was stirred for 1 h before addition of brine and dichloromethane. The organic
layer was collected and the aqueous layer was extracted with CH,Cl, (3 <10 mL). The
organic layers were combined, dried over Na>SOs, filtered and concentrated under
reduced pressure to give a brown residue. This residue was purified by flash column
chromatography on silica gel (CH>Cl/MeOH = 20:1) to furnish protubonine A as a
white solid (36.5 mg, 85% yield). m.p. 149-150 °C; [a]*°p=—145.0 (c = 1.0, CH30H);
(When the concentration is 12 mg/mL) '"H-NMR (400 MHz, CDCl;) &: 7.90 (d, J = 8.1
Hz, 1H), 7.39 (d, J= 7.5 Hz, 1H), 7.36-7.28 (m, 1H), 7.13 (t, /= 7.4 Hz, 1H), 5.98 (s,
1H), 5.86 (s, 1H), 3.87 (dd, J=9.6, 3.3 Hz, 1H), 3.71 (dd, J = 11.8, 5.6 Hz, 1H), 2.83
(dd, J=12.6, 5.8 Hz, 1H), 2.60 (s, 3H), 2.54 (t, J = 12.2 Hz, 1H), 1.97 (ddd, J = 14.0,
9.9, 3.7 Hz, 1H), 1.74-1.69 (m, 2H), 1.56-1.49 (m, 2H), 0.99 (d, J = 6.5 Hz, 3H), 0.91
(d, J= 6.5 Hz, 3H). >*C-NMR (100 MHz, CDCl5) §: 171.8, 168.5, 166.6, 143.2, 131.9,
131.0, 125.5, 123.4, 119.8, 83.7, 82.2, 58.8, 53.1, 39.0, 24.5, 23.8, 23.5, 21.2. (When
the concentration is 6 mg/mL) 'H-NMR (400 MHz, CDCl5) §: 7.97 (d, J = 8.1 Hz, 1H),
7.42 (d,J=17.5Hz, 1H), 7.37 (t,J=7.7 Hz, 1H), 7.17 (t,J = 7.5 Hz, 1H), 5.91 (s, 1H),
5.84 (s, 1H), 3.91 (dd, J = 9.6, 3.3 Hz, 1H), 3.80 (dd, J = 11.8, 5.6 Hz, 1H), 2.88 (dd, J
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=12.6, 5.7 Hz, 1H), 2.62 (s, 3H), 2.57 (t, ] = 12.2 Hz, 1H), 1.99 (ddd, J = 14.1, 10.0,
3.7 Hz, 1H), 1.76-1.65 (m, 1H), 1.58-1.48 (m, 1H), 1.00 (d, J= 6.5 Hz, 3H), 0.91 (d, J
= 6.5 Hz, 3H). *C-NMR (100 MHz, CDCl3) 8: 168.3, 166.6, 143.3, 131.7, 131.2, 125.5,
123.3, 119.8, 83.8, 82.2, 58.9, 53.1, 39.1, 39.0, 24.6, 23.8, 23.5, 21.2. IR (KBr) 2957.1,
1678.5, 1479.1, 1380.7, 1230.6, 1053.3, 757.1 em'; HRMS (CI") (m/z) caled. for
C1oH24N304 [M+H]" 358.1767; found 358.1753.

(@] (0]
Br NH AgOAc, AcOH AcO, NH
N reflux, 20 min N
—_—
N H
N oo 83% Ac O
15 (-)-Protubonine B

To a solution of 15 (50 mg, 0.12 mmol) in AcOH (1 mL) was added silver acetate
(22.1 mg, 0.13 mmol), and the reaction mixture was heated at reflux for 20 min. After
the mixture was cooled to room temperature, EtoO was added. The mixture was filtered
and washed with Et2O. The organic volatile solvents were removed under reduced
pressure, and the residue was purified by column chromatography on silica gel
(CH2CI2/MeOH = 20:1) to afford protubonine B as a white solid (39.8 mg, 83% yield).
m.p. 117-118 °C; [a]*p = -198.0 (¢ = 1.0, CH30H). 'H NMR (400 MHz, CDCls) &:
8.04 (d,J=79 Hz, 1H), 7.53 (d, J="7.5 Hz, 1H), 7.40 (t, /= 7.4 Hz, 1H), 7.17 (t, J =
7.5 Hz, 1H), 6.43 (s, 1H), 6.38 (s, 1H), 4.00 (dd, J=9.5,3.3 Hz, 1H), 3.92 (dd, J=11.9,
5.6 Hz, 1H), 3.24 (dd, J = 12.6, 5.7 Hz, 1H), 2.68 (t, J = 12.3 Hz, 1H), 2.64 (s, 3H),
2.03 (s, 3H), 2.02-1.94 (m, 1H), 1.79-1.72 (m, 1H), 1.61-1.54 (m, 1H), 0.99 (d, /= 6.5
Hz, 3H), 0.91 (d, J= 6.5 Hz, 3H). 3C NMR (100 MHz, CDCl3) &: 171.4, 169.6, 167.8,
166.2, 144.6,131.4,127.9,125.2, 125.0, 119.3, 88.0, 80.1, 58.1, 53.3, 39.5, 39.4, 24.5,
23.7,23.4,21.4,21.2. 1R (KBr) 2957.0, 1749.1, 1679.8, 1478.9, 1379.8, 1230.6, 1053.3
cm™'; HRMS (CI") (m/z) calcd. for C21H26N30s [M+H]" 400.1872; found 400.1867.
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Copies of 'H- and '3C-NMR Spectra
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NAME xt1087
EXPNO 1
PROCNO 1
Date 20161017
Time 20.50
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zg30

65536
SOLVENT cpcl3
NS 14
DS 2
SWH 8012.820
FIDRES 0.122266
AQ 4.0894966
RG 82.92
DW 62.400
DE 6.50
TE 298.2
D1 1.00000000
TDO 1

== CHANNEL f1l ==
400.1324710
1H

14.50

65536
400.1300093
EM

0
0.30
0

1.00

N
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NAME x£1087
EXPNO 2
NHCOZMe PROCNO 1
Date 20161017
\ Time 20.55
INSTRUM spect
PROBHD 5 mm PABBO BB/
N PULPROG 2gpg30
B D 65536
Z SOLVENT cpc13
NS 400
DS 2
1c SWH 24038.461 Hz
FIDRES 0.366798 Hz
A0 1.3631988 sec
RG 196.92
DW 20.800 usec
DE 6.50 usec
TE 299.0 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
CHANNEL f1 = =
100.6228298 MHz
13c
9.70 usec
32768
100.6127579 MHz
EM
0
1.00 Hz
0
1.40
Ty WMWWWWWWM
190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 ppm
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NAME xt1073
EXPNO 1
NCHOZMe PROCNO 1
Date_ 20160930
\ Time 20.40
INSTRUM spect
PROBHD 5 mm PABBO BB-—
N PULPROG zg30
TD 65536
AC SOLVENT CDC13
NS 16
DS 2
1d SWH 8223.685 Hz
FIDRES 0.125483 Hz
AQ 3.9846387 sec
RG 64
DW 60.800 usec
DE 6.00 usec
TE 293.4 K
D1 1.00000000 sec
TDO 1
CHANNEL f1 =
1H
13.60 usec
-1.00 dB
400.1324710 MHz
32768
400.1300054 MHz
EM
0
0.30 Hz
0
1.00
T T T T T T T T T T T T T T T T T T T T !
9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 55 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0 ppm
o il il =d - D |0 © ™
< | N™o S 0™ g 0
— Al — [ael 9N o~ ™
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NAME xt1073
NCHOZMe EXPNO 2
PROCNO 1
\\ pate_ 20160930
Time 20.50
INSTRUM spect
N PROBHD 5 mm PABBO BB-
PULPROG 29pg30
AC 65536
SOLVENT cpc13
1d Ns 94
DS 2
S 24038.461 Hz
FIDRES 0.366798 Hz
20 1.3631988 sec
RG 2050
DwW 20.800 usec
DE 6.00 usec
TE 294.3 K
D1 2.00000000 sec
ai1 0.03000000 sec
DELTA 1.89999998 sec
TDO 1
= CHANNEL f1
-3.00
100.6228298
CHANNEL £2
CPDPRG2 waltzlé
NUC2 1H
PCPD2 80.00 usec
PL12 12.45 dB
PL13 18.00 dB
PL2 ~1.00 aB
SFO2 400.1316005 MHz
SI 32768
SF 100.6128330 MHz
WDW
SSB 0
LB 1.00 Hz
GB 0
PC 1.40
I N LA L L o L O LR B L R B R RS
190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 ppm
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33928
33795
2.8588
2.8418
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1.4382
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NAME xt1054-3
EXPNO 1
NHBoc PROCNO 1
Date 20170426
\ Time 19.00
INSTRUM spect
PROBHD 5 mm PABBO BB/
N PULPROG 2930
D 65536
Ts SOLVENT cpC13
NS 7
DS 2
1f SWH 8012.820 Hz
FIDRES 0.122266 Hz
AQ 4.0894966 sec
RG 15.71
pw 62.400 usec
DE 6.50 usec
TE 297.3 K
D1 1.00000000 sec
TDO 1
CHANNEL f1 =
400.1324710 MHz
1H
14.50 usec
65536
400.1300097 MHz
EM
0
0.30 Hz
0
1.00
I I I I I I I I I I I I I I I I I I I !
9.0 8.5 8.0 7.5 7.0 6.5 6.0 55 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0 ppm
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NAME xt1054-3
NHBOC EXPNO 2
PROCNO 1
\ Date_ 20170426
Time 19.03
INSTRUM spect
N PROBHD 5 mm PABBO BB/
PULPROG zgpg30
TS TD 65536
SOLVENT cDCl13
1f NS 46
DS 2
SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631988 sec
RG 196.92
DW 20.800 usec
DE 6.50 usec
TE 298.2 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1

CHANNEL f1 = =
100.6228298 MHz
13C
9.70 usec
32768
100.6127690 MHz
EM

0
1.00 Hz
0

1.40

190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 ppm
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NAME %1084
EXPNO 1
PROCNO 1
NHCbz Date_ 20161015
Time 14.42
INSTRUM spect
\ PROBHD 5 mm PABBO BB-
PULPROG 2930
™ 65536
N SOLVENT cDC13
ns 10
Ts DS 2
swH 8223.685 Hz
FIDRES 0.125483 Hz
1g A0 3.9846387 sec
RG 362
Dw 60.800 usec
DE 6.00 usec
TE 293.6 K
D1 1.00000000 sec
Do 1
—= CHANNEL f£1 ==
NUC1 1H
P1 13.60 usec
PL1 ~1.00 dB
SFO1 400.1324710 MHz
st 32768
SF 400.1300052 MHz
WDW EM
SSB 0
B 0.30 Hz
GB 0
BC 1.00
Jb\“ .
I I I I I I I I I I I I I I I I I I I 1
9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3. 3.0 2.5 2.0 1.5 1.0 0.5 0.0 ppm
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PROCNO 1

\ Date 20161028
Time 19.28
INSTRUM spect

N PROBHD 5 mm PABBO BB/
PULPROG 2gpg30

Ts D 65536
SOLVENT cpCl3
NS 330

1g DS 2
SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631988 sec
RG 196.92
DW 20.800 usec
DE 6.50 usec
TE 298.3 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1

CHANNEL f1 =
100.6228298 MHz
13C
9.70 usec
32768
100.6127564 MHz
EM

0
1.00 Hz

0
1.40

W

190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 ppm
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8.1675
8.1458
7.9808
7.9760
7.9631
7.9584
7.5162
7.4967
7.3678

7.3281
7.3007
7.2924
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T N

NHCbz
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1h
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NAME xt1053c
EXPNO 1
PROCNO 1
Date_ 20160922
Time 14.30
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zg30

TD 65536
SOLVENT cDCl13

NS 14

DS 2

SWH 8223.685 Hz
FIDRES 0.125483 Hz
AQ 3.9846387 sec
RG 128

DW 60.800 usec
DE 6.00 usec
TE 293.4 K
D1 1.00000000 sec
TDO 1

CHANNEL f1 =

1H
13.60 usec
-1.00 dB
400.1324710 MHz
32768
400.1300054 MHz
EM
0
0.30 Hz
0
1.00
YN u
I I I I I I I I I I I I I I I I I I I I 1
9.5 9.0 8.5 8. 7.5 7.0 6.5 6.0 55 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0 ppm
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EXPNO 2
PROCNO 1
Date_ 20160922
Time 14.37
INSTRUM spect
PROBHD 5 mm PABBO BB-
NHCbz PULPROG 2gpg30
D 65536
SOLVENT cDC13
\ NS 55
DS 2
SwWH 24038.461 Hz
N FIDRES 0.366798 Hz
(4-NS) AQ 1.3631988 sec
RG 2050
DW 20.800 usec
DE 6.00 usec
1h TE 00.0 K
D1 2.00000000 sec
dlil 0.03000000 sec
DELTA 1.89999998 sec
TDO 1
CHANNEL f1 =
NUC1 13c
Pl 9.25 usec
PL1 -3.00 dB
SFO1 100.6228298 MHz
——— CHANNEL f£2 =
CPDPRG2 waltz16
NUC2 1H
PCPD2 80.00 usec
PL12 12.45 dB
PL13 18.00 dB
PL2 -1.00 dB
SFO02 400.1316005 MHz
ST 32768
SF 100.6127639 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
PC 1.40
190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 ppPm
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NAME xt1055-1
EXPNO 1
PROCNO 1
NHAC Date_ 20160924
Time 20.52
INSTRUM spect
\ PROBHD 5 mm PABBO BB/
PULPROG zg30
TD 65536
SOLVENT cDCl3
N NS 16
DS 2
TS SWH 8012.820 Hz
FIDRES 0.122266 Hz
1i AQ 4.0894966 sec
RG 54.81
DW 62.400 usec
DE 6.50 usec
TE 299.4 K
D1 1.00000000 sec
TDO 1
== CHANNEL f1l ==
SFO1 400.1324710 MHz
NUC1 1H
P1 14.50 usec
SI 65536
SF 400.1300092 MHz
WDW EM
SsB 0
LB 0.30 Hz
GB 0
PC 1.00
A h A
I I I I I I I I I I I I I I I I I I I 1
9.0 8.5 8.0 7.5 7.0 6.5 6.0 55 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0 ppm
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EXPNO 2
PROCNO 1
Date_ 20160924
Time 20.45
INSTRUM spect
NHAc PROBHD 5 mm PABBO BB/
PULPROG zgpg30
D 65536
\ SOLVENT cDC13
NS 92
DS 2
N SWH 24038.461 Hz
Ts FIDRES 0.366798 Hz
AQ 1.3631988 sec
. RG 196.92
1i W 20.800 usec
DE 6.50 usec
TE 299.6 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
CHANNEL f1 == =
100.6228298 MHz
13C
9.70 usec
32768
100.6127625 MHz
EM
0
1.00 Hz
0
1.40
190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 pprm
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NAME xt1081
EXPNO 1
NHCO-Me PROCNO 1
MeO 2 Date_ 20161020
Time 19.17
\ INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG 2g30
N TD 65536
SOLVENT cpcl3
TS NS 16
DS 2
SWH 8012.820 Hz
1i FIDRES 0.122266 Hz
AQ 4.0894966 sec
RG 49.32
DW 62.400 usec
DE 6.50 usec
TE 298.7 K
D1 1.00000000 sec
TDO 1

CHANNEL f1 =
400.1324710 MHz
1H

14.50 usec

65536
400.1300093 MHz
EM
0
0.30 Hz
0
1.00
.MJ L_A_H J\ it
I I I I I I I I I I I I I I I I I I I I 1
9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 55 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0 ppm
ofw© o~ (0 r~ ™~ [ov 1oy —
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EXPNO 2
PROCNO 1
Date 20161020
Time 19.24
INSTRUM spect
NHCOZMe PROBHD 5 mm PABBO BB/
PULPROG zgpg30
MeO D 65536
\ SOLVENT cpcl3
NS 31
Ds 2
N SWH 24038.461 Hz
T FIDRES 0.366798 Hz
S X} 1.3631988 sec
RG 196.92
. DW 20.800 usec
1] DE 6.50 usec
TE 299.1 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
== CHANNEL fl == =
SFO1 100.6228298 MHz
NUC1 13C
Pl 9.70 usec
SI 32768
SF 100.6127602 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
PC 1.40
190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 pPrm
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NAME xt1089
EXPNO 1
PROCNO 1
NHA Date_ 20161104
MeO C Time 17.40
INSTRUM spect
\ PROBHD 5 mm PABBO BB/
PULPROG 2930
D 65536
SOLVENT cpC13
N NS 7
DS 2
Ts SWH 8012.820 Hz
FIDRES 0.122266 Hz
AQ 4.0894966 sec
1k RG 112.31
pw 62.400 usec
DE 6.50 usec
TE 295.6 K
D1 1.00000000 sec
TDO 1
CHANNEL f1 =
400.1324710 MHz
1H
14.50 usec
65536
400.1300094 MHz
EM
0
0.30 Hz
0
1.00
A ) R W N S Lo
I I I I I I I I I I I I I I I I I I I I !
9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0 ppm
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3.30
214
217
3.18
3.26
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EXPNO 2
PROCNO 1
Date_ 20161104
Time 17.50
INSTRUM spect
NHA PROBHD 5 mm PABBO BB/
Meo C PULPROG zgpg30
D 65536
\\ SOLVENT cpcl3
NS 143
DS 2
N SWH 24038.461 Hz
FIDRES 0.366798 Hz
Ts AQ 1.3631988 sec
RG 196.92
DW 20.800 usec
1k DE 6.50 usec
TE 296.7 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
CHANNEL f1 =
100.6228298 MHz
13C
9.70 usec
32768
100.6127564 MHz
EM
0
1.00 Hz
0
1.40
O L o o I I L L o L e n e o E  AARAREE s
190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 ppm
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NAME xt1091
EXPNO 1
PROCNO 1
Date_ 20161104
Time 17.54
Meo NHAC INSTRUM spect
PROBHD 5 mm PABBO BB/
\ PULPROG 2930
65536
SOLVENT cpc13
N NS 10
DS 2
SWH 8012.820 Hz
BOC FIDRES 0.122266 Hz
AQ 4.0894966 sec
1| RG 126.97
DW 62.400 usec
DE 6.50 usec
TE 295.7 K
D1 1.00000000 sec
TDO 1
== CHANNEL f1 ==
SFO1 400.1324710 MHz
NUC1 1H
Pl 14.50 usec
ST 65536
SF 400.1300095 MHz
WDW
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
)y N J l
—— 7 — T —— — — — — T ]
9.5 9.0 8.5 8.0 7.5 .0 6.5 6.0 55 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0 ppm
o ~ o m [{=) ~ — [ee) ~ L
— o | — o N N ™ 8
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EXPNO 2

PROCNO 1

Date_ 20161104

Time 20.45

INSTRUM spect

PROBHD 5 mm PABBO BB/

Meo NHAC PULPROG zgpg30

TD 65536
SOLVENT CDC13
\ NS 191
DS 2
SWH 24038.461 Hz
N FIDRES 0.366798 Hz
AQ 1.3631988 sec
Boc =
DW 20.800 usec
1| DE 6.50 usec
TE 297.8 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1

CHANNEL f1 =
100.6228298 MHz
13C

9.70 usec
32768
100.6127590 MHz
EM

9]
1.00 Hz

9]
1.40

e m«mmmmwwmwwwwwwmwwm

190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 ppm
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NAME xt2013
EXPNO 1
PROCNO 1
Date 20170222
NHCO-Me Time 23.55
2 INSTRUM spect
PROBHD 5 mm PABBO BB-
\ PULPROG 2930
Me D 65536
SOLVENT CDC13
N NS 16
DS 2
SWH 8223.685 Hz
Boc FIDRES 0.125483 Hz
1 AQ 3.9846387 sec
RG 64
m DW 60.800 usec
DE 6.00 usec
TE 295.1 K
D1 1.00000000 sec
DO 1

CHANNEL f1 =

1H
13.60 usec
~1.00 dB
400.1324710 Mz
32768
400.1300049 MHz
EM
0
0.30 Hz
0
1.00
A Y,
I I I I I I I I I I I I I I I I I I I I !
9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 55 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0 ppm
o INIRE) ™ © — — © o
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NAME xt2013
EXPNO 2
NHCOzMe PROCNO 1
Date_ 20170223
Time 0.04
\\ INSTRUM spect
Me PROBHD 5 mm PABBO BB-—
PULPROG 2gpg30
N D 65536
SOLVENT CDC13
BOC NS 82
Ds 2
1m SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631988 sec
RG 2050
DW 20.800 usec
DE 6.00 usec
TE 295.8 K
D1 2.00000000 sec
dill 0.03000000 sec
DELTA 1.89999998 sec
TDO 1

CHANNEL f1 =
13C
9.25 usec
-3.00 dB
100.6228298 MHz

CHANNEL 2

CPDPRG2 waltzlé
NUC2 1H
PCPD2 80.00 usec
PL12 12.45 dB
PL13 18.00 dB
PLZ4 -1.00 dB
SFQ2 400.1316005 MHz
S1 32768

SF 100.6128330 MHz
WD EM

SSH 0

LB 1.00 Hz
GB 0

PC 1.40

| Lo o My o "
RIS N il ‘WMW‘MW b M‘b

190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 ppm
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NAME xt2017
EXPNO 1
PROCNO 1
Date 20170223
NHCO.M Time 0.11
INSTRUM spect
olVie PROBHD 5 mm PABBO BB-
PULPROG 2930
\ D 65536
Ph SOLVENT cpc13
NS 16
N DS 2
SWH 8223.685 Hz
FIDRES 0.125483 Hz
BOC AQ 3.9846387 sec
RG 181
1n DW 60.800 usec
DE 6.00 usec
TE 295.2 K
D1 1.00000000 sec
TDO 1
CHANNEL f1 ==
1H
13.60 usec
-1.00 dB
400.1324710 MHz
32768
400.1300054 MHz
EM
0
0.30 Hz
0
1.00
N M ﬁ\ » l
I I I I I I I I I I I I I I I I I I I I !
9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 55 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0 ppm
o ™ [e2] [oe] | (WO [ee] [{e]
- o N~ o N — — (o2
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NAME xt2017
EXPNO 2
NHCO,Me PROCHO :
Date_ 20170223

\ Time 0.19
Ph INSTRUM spect

PROBHD 5 mm PABBO BB-

N PULPROG zgpg30
TD 65536
SOLVENT CDC13
BOC NS 164
DS 2
1n SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631988 sec
RG 2050
DW 20.800 usec
DE 6.00 usec
TE 295.9 K
D1 2.00000000 sec
dil 0.03000000 sec
DELTA 1.89999998 sec
TDO 1
== CHANNEL f1 =
13C
Pl 9.25 usec
PL1 -3.00 dB
SFO1 100.6228298 MHz
= CHANNEL f2 =
CPDPRG2 waltzl6é
NUC2 1H
PCPD2 80.00 usec
PL12 12.45 dB
PL13 18.00 dB
PL2 -1.00 dB
SFO2 400.1316005 MHz
ST 32768
SF 100.6128330 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
PC 1.40
L B B B ML o B L I L B I B A A A S R RN AN RSN
190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 ppm
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NAME xt2039
EXPNO 1
PROCNO 1
Date_ 20170301
NHCOZMe Time 23.20
INSTRUM spect
\ PROBHD 5 mm PABBO BB/
PULPROG zg30
65536
SOLVENT CDC13
N NS 16
Ds 2
BOC SWH 8012.820 Hz
FIDRES 0.122266 Hz
1 AQ 4.0894966 sec
o RG 39.46
DW 62.400 usec
DE 6.50 usec
TE 297.1 K
D1 1.00000000 sec
TDO 1
== CHANNEL f1l ==
SFO1 400.1324710 MHz
NUC1 1H
Pl 14.50 usec
SI 65536
SF 400.1300103 MHz
WDW
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
A
— T T A R - — e e e e e T R R T R R
9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 25 2.0 1.5 1.0 0.5 0.0 ppm
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PROCNO 1
Date 20170301
Time 23.33
INSTRUM spect
NHCOzMe PROBHD 5 mm PABBO BB/
PULPROG zgpg30
\ TD 65536
SOLVENT CDC13
NS 77
N DS 2
SWH 24038.461 Hz
BOC FIDRES 0.366798 Hz
RO 1.3631988 sec
RG 196.92
10 oW 20.800 usec
DE 6.50 usec
TE 298.0 K
p1 2.00000000 sec
D11 0.03000000 sec
TDO 1
CHANNEL f1
100.6228298 MHz
13C
9.70 usec
32768
100.6127623 MHz
EM
0
1.00 Hz
0
1.40
e . Al
RO W A M oA A kA
190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 ppm
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NAME xt2033
EXPNO 1
PROCNO 1
Date_ 20170301
Time 23.17
INSTRUM spect
NHCOzMe PROBHD 5 mm PABBO BB/
PULPROG zg30
\ TD 65536
SOLVENT CDC13
NS 16
DS 2
Br N SWH 8012.820 Hz
BOC FIDRES 0.122266 Hz
AQ 4.0894966 sec
1 RG 31.55
o] DW 62.400 usec
DE 6.50 usec
TE 296.9 K
D1 1.00000000 sec
TDO 1
= CHANNEL f1
400.1324710 MHz
1H
14.50 usec
65536
400.1300103 MHz
EM
0
0.30 Hz
0
1.00
AN .
I I I I I I I I I I I I I I I I I I I I 1
95 9.0 8.5 8.0 75 7.0 6.5 6.0 55 5.0 45 4.0 35 3.0 25 2.0 1.5 1.0 0.5 0.0 ppm
[oe] < o [Te iy} mn D
® S S ‘—!j S — )
o ™ Ll ™M N (o2}
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NAME xt2033
EXPNO 2
PROCNO 1
Date_ 20170301
Time 23.20
NHCOZMe INSTRUM spect
PROBHD 5 mm PABBO BB/
\ PULPROG zgpg30
TD 65536
SOLVENT cpcl3
NS 95
Br N DS 2
BOC SWH 24038.461 Hz
FIDRES 0.366798 Hz
1 AQ 1.3631988 sec
p RG 196.92
DW 20.800 usec
DE 6.50 usec
TE 297.8 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
CHANNEL f1 =
100.6228298 MHz
13C
9.70 usec
32768
100.6127652 MHz
EM
0
1.00 Hz
0
1.40
‘ ‘ LU . u
o ‘ e eres ) o v e binad
190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 ppm
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8.2659
8.2438

0469
8.0249
7.9951
7.5300
7.5107
7.3632
7.3440
7.3034
7.2845
7.2601

SN =

3.9324
3.9165
3.9006

il
N

2.9490
2.9332
29174

d
N

NAME xt1110-2
EXPNO 1
PROCNO 1
Date_ 20161027
Time 19.14
OH INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG 2g30
TD 65536
SOLVENT cpci13
NS 9
N DS 2
SWH 8012.820 Hz
(4‘NS) FIDRES 0.122266 Hz
AQ 4.0894966 sec
RG 126.97
1x bW 62.400 usec
DE 6.50 usec
TE 298.3 K
D1 1.00000000 sec
TDO 1
CHANNEL f1 =
400.1324710 MHz
1H
14.50 usec
65536
400.1300094 MHz
EM
0
0.30 Hz
0
1.00
L J
T T T T T T T T T T T T T T T T T T T T !
9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 55 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0 ppm
[l [celf=) (<t ~|© o <
Al olol-dlo o~ o~
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EXPNO 2
PROCNO 1
Date_ 20161027
Time 19.55
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG 2gpg30
OH ™ 65536
SOLVENT cpels3
NS 348
\ Ds 2
SwH 24038.461 Hz
FIDRES 0.366798 Hz
N a0 1.3631988 sec
RG 196.92
(4-NS) DW 20.800 usec
DE 6.50 usec
TE 299.3 K
1x D1 2.00000000 sec
D11 0.03000000 sec
DO 1
******** CHANNEL fl ========
SFO1 100.6228298 MHz
NUCL 13c
p1 9.70 usec
ST 32768
SF 100.6127546 Mz
WDW EM
ssB 0
LB 1.00 Hz
GB 0
PC 1.40
R A A e L B B e B A
190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 pPrm
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Br

3.8289
3.8074
3.7816

/

TT—3.7496

2.9138
2.9015
2.8848
2.8719
2.8556
2.8368
2.8244
2.7926
2.7710
2.7604
2.7411

|

——1.6036

NAME xt1034inpurity
EXPNO 1
PROCNO 1
Date 20170222
Time 15.31
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG 2930
65536
SOLVENT cpCl3
NS 16
DS 2
SWH 8012.820 Hz
FIDRES 0.122266 Hz
AQ 4.0894966 sec
RG 34.77
DW 62.400 usec
DE 6.50 usec
TE 296.2 K
D1 1.00000000 sec
TDO 1

= CHANNEL f1l == =
400.1324710 MHz

1H
14.50 usec
65536
400.1300000 MHz
EM
0
0.30 Hz
0
1.00
I I I I I I I I I I I I I I I I I I I I !
9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 55 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0 ppm
o (N|o)© o 0| ~|o o
Q| N2 S QN o ]
il == — —l NI o
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\ / ‘ \ / \/ ‘ \ \\// ‘ ‘ ‘ ‘ ‘ NAME xt1034inpurity
EXPNO 2
PROCNO 1
Date 20170222
Time 15.35
Br INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zgpg30
D 65536
SOLVENT CDC13
NCOZMe NS 156
Ds 2
N H SWH 24038.461 Hz
FIDRES 0.366798 Hz
BOC AQ 1.3631988 sec
RG 196.92
DW 20.800 usec
2a DE 6.50 usec
TE 297.2 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
== CHANNEL fl ==
SFO1 100.6228298 MHz
NUC1 13C
Pl 9.70 usec
ST 32768
SF 100.6127638 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
PC 1.40
" ddhondal " I AP " " " L " " jL PPN TN RO "
Ll L Wb e o i b . Adidu Y ¢ y
190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 Pprm
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7.6813
7.6618
7.6086
7.5882
7.3456
7.3424
7.3267
7.3242
7.3067
7.3035
7.2912
7.2892
7.2719
7.2592
7.1793
7.1594
7.1411

NN

1392
6.2509

< N o
0 o -
@ © o
N~~~
™m ™o

TR

2.8296
2.8138
2.8011
2.7860
2.7733
2.7464

2.7161
2.7057
2.6881
2.6765
2.6582
2.6461
2.6277
2.3239

|

NAME x£1047-2
EXPNO 1
PROCNO 1
Date_ 20160907
Br Time 17.07
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zg30
™D 65536
NCOZMe SOLVENT cpcl3
NS °
N H DS 2
SwWH 8223.685 Hz
TS FIDRES 0.125483 Hz
20 3.9846387 sec
RG 287
2b Dw 60.800 usec
DE 6.00 usec
TE 293.7 K
D1 1.00000000 sec
TDO 1
11
P1 13.60 usec
PL1 -1.00 dB
SFO1 400.1324710 MHz
ST 32768
SF 400.1300054 MHz
WDW EM
SSB 0
B 0.30 Hz
GB 0
PC 1.00
A J
I I I I I I I I I I I I I I I I I I I !
9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 55 5.0 4.5 4.0 3.5 3.0 25 2.0 1.5 1.0 0.5 0.0 ppm
OO0 (D0 hm < [ [celiTe) [Te)
SIS Ojoﬁ ] A 22 2
“ldldlola S N olal 3N
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EXPNO 2
PROCNO 1
Date_ 20160923
Time 0.06
INSTRUM spect
Br PROBHD 5 mm PABBO BB-—
PULPROG zgpg30
TD 65536
SOLVENT cDC13
NCO2Me NS 9959
DS 2
N SWH 24038.461 Hz
H FIDRES 0.366798 Hz
TS AQ 1.3631988 sec
RG 2050
DW 20.800 usec
2b DE 6.00 usec
TE 295.6 K
D1 2.00000000 sec
a1l 0.03000000 sec
DELTA 1.89999998 sec
TDO 1
CHANNEL f1 =
13C
9.25 usec
-3.00 dB
100.6228298 MHz
== CHANNEL f2 =
CPDPRG2 waltzl6
NUC2 1H
PCPD2 80.00 usec
PL12 12.45 dB
PL13 18.00 dB
PL2 -1.00 dB
SFO2 400.1316005 MHz
ST 32768
SF 100.6127568 MHz
WDW EM
sSsSB 0
LB 1.00 Hz
GB 0
PC 1.40
I \ - NG S N
R L M I o M o R e T B LI e e  MABmmams mamssssmes
190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 ppm
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8.0453
8.0254
7.7932
7.7780
7.7740
7.5324
7.5170
7.5018
7.4838

7.4563
74371
7.3768
7.3574
7.3378
7.2602
7.2208
7.2020
7.1832

S

/

3.6798
3.4508
2.9576
2.9446
2.9288
2.9207
2.9080

ey

2.8812
2.8685
2.7850
2.7724
2.7580
2.7376
2.7031

AN

f——"

NAME xt1087a
EXPNO 1
PROCNO 1
Date_ 20161018
Time 19.11
Br INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zg30
D 65536
NCOzMe SOLVENT cpel3
NS 12
DS 2
N H SWH 8012.820 Hz
FIDRES 0.122266 Hz
Bz 20 4.0894966 sec
RG 62.93
DW 62.400 usec
2(: DE 6.50 usec
TE 298.6 K
D1 1.00000000 sec
TDO 1
CHANNEL f1 ==
400.1324710 MHz
1H
14.50 usec
65536
400.1300093 MHz
EM
0
0.30 Hz
0
1.00
I I I I I I I I I I I I I I I I I I I I 1
9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 55 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0 ppm
(a2 © DN ™M (=23 @ N |
Q| | <N ] Q| N
—l I <l o | lxm Nl
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NAME xt1087a
EXPNO 2
PROCNO 1
Date 20161020
Time 8.51
B INSTRUM spect
r PROBHD 5 mm PABBO BB/
PULPROG zgpg30
™ 65536
SOLVENT CDC13
NCO2Me NS 9454
DS 2
N H SWH 24038.461 Hz
FIDRES 0.366798 Hz
Bz AQ 1.3631988 sec
RG 196.92
DW 20.800 usec
2c DE 6.50 usec
TE 300.6 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1

CHANNEL f1 =
100.6228298 MHz
13c
9.70 usec
32768
100.6127610 MHz
EM

0
1.00 Hz

0
1.40

I U . . | N

190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 ppm
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Br

7.9730
7.3744
7.3554
7.3353
7.3325
7.3252
7.3138
7.3064
7.2964
7.2935
7.2865
7.2601
7.1631
7.1556
7.1445
7.1372
7.1259
7.1185
6.1229

T —— -

NCOzMe

N H
Ac

2d

3.6868
2.8996
2.8873
2.8795
2.8654
2.8572
2.8414
2.8302
2.8238
2.7931
2.7846
2.7714
2.7580
2.7486
2.7384
2.7299
2.7128
2.7055
2.6967
2.5987

|
|

NAME xt1073a
EXPNO 1
PROCNO 1
Date_ 20161001
Time 18.32
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zg30
TD 65536
SOLVENT CDC13
NS 15
DS 2
SWH 8012.820
FIDRES 0.122266
AQ 4.0894966
RG 45.67
DW 62.400
DE 6.50
TE 298.8
D1 1.00000000
TDO 1
== CHANNEL f1l ==
SFO1 400.1324710
NUC1 1H
P1 14.50
ST 65536
SF 400.1300089
WDW EM
SSB 0
LB 0.30
GB 0
PC 1.00

Hz
Hz
sec

usec
usec

sec

MHz

usec

MHz

1.00

—
—
i

<
<
—

Lo
=
—

S56
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ppm
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NAME xt1073a
EXPNO F
PROCNO 1
Date_ 20161001
Time 18.38
Br INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG 2gpg30
D 65536
NCOzMe SOLVENT cDC13
NS 426
Ds 2
N H SWH 24038.461 Hz
FIDRES 0.366798 Hz
/\C AQ 1.3631988 sec
RG 196.92
DW 20.800 usec
2d DE 6.50 usec
TE 299.8 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
CHANNEL f1 = =
100.6228298 MHz
13cC
9.70 usec
32768
100.6127658 MHz
EM
0
1.00 Hz
0
1.40
enmcommasiaue e e — R OO, ST W W
I I I I I I I I I I I I I I I I I I I I !
190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 ppm
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NAME xt1046
EXPNO 1
Br PROCNO 1
Date_ 20160905
Time 14.43
INSTRUM spect
NBoc PROBHD 5 mm PABBO BB-
PULPROG zg30
D 65536
N H SOLVENT cpcl3
NS 14
DS 2
Boc SWH 8223.685 Hz
FIDRES 0.125483 Hz
2e AQ 3.9846387 sec
RG 228
DW 60.800 usec
DE 6.00 usec
TE 293.5 K
D1 1.00000000 sec
TDO 1
= CHANNEL f1
Pl 13.60 usec
PL1 -1.00 dB
SFO1 400.1324710 MHz
SI 32768
SF 400.1300054 MHz
WDW EM
SSB 0
B 0.30 Hz
GB 0
PC 1.00
/J"L 4)\{\/»\ J AN
I I I I I I I I I I I I I I I I I I I I !
9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 55 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0 ppm
S| [ || | o — o N LD
QO | < - ] Q|
oll—l—l - — — ™ oo
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EXPNO 2
Br PROCNO 1
Date_ 20160914
Time 23.59
INSTRUM spect
NBoc PROBHD 5 mm PABBO BB-
PULPROG 2gpg30
TD 65536
N H SOLVENT cpel3
NS 9517
Boc 2
SWH 24038.461 Hz
2e FIDRES 0.366798 Hz
AQ 1.3631988 sec
RG 2050
DW 20.800 usec
DE 6.00 usec
TE 295.5 K
D1 2.00000000 sec
dil 0.03000000 sec
DELTA 1.89999998 sec
TDO 1
CHANNEL f£1 =
13c
9.25 usec
-3.00 dB
100.6228298 MHz
== CHANNEL f£2 =
CPDPRG2 waltz16
NUC2 1H
PCPD2 80.00 usec
PL12 12.45 dB
PL13 18.00 dB
PL2 -1.00 dB
SFO2 400.1316005 MHz
ST 32768
SF 100.6127553 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
PC 1.40
- by . o I, JM . i e ‘ b i O PO e
L i Ly " ol - v o il L o T T T
I B I R A LI L R L I AL LIL B B R R A
190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 ppm
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7.7122
7.6944
7.5672
7.5469
7.3332
7.3299
7.3147
7.3116
7.3097
7.3018
7.3000
7.2946
7.2913
7.2832
7.1885
7.1740
7.1717
7.1683
7.1553
7.1367
7.1343
6.3114

N

Br

NBoc

Ts
2f

3.8034
3.7877
3.7793
2.7689
2.7521
2.7410
2.7249
2.7136
2.7047
2.7013
2.6848
2.6750
2.6702
2.6562
2.6402
2.3349

- T-3.7630

/

|

——1.5681

NAME xt1085
EXPNO 1
PROCNO 1
Date_ 20161014
Time 14.28
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zg30

TD 65536
SOLVENT CDC13

NS 16

DS 2

SWH 8012.820 Hz
FIDRES 0.122266 Hz
AQ 4.0894966 sec
RG 39.46

DW 62.400 usec
DE 6.50 usec
TE 298.3 K
D1 1. OOOOOOOO sec
TDO

CHANNEL f1l ==
400.1324710 MHz

400.1300000 MHz
EM
0
0.30 Hz
0
1.00
I I I I I I I I I I I I I I I I I I I I !
9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 55 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0 ppm
o= (ofs o o) I} 0 ™
il il — — ™ ™ o

S60



© OO MO ™M N O
o~ NN~ O <oy OY ™M O O O o O @ ™ o
. L. e e e e T T T ® O = — © ~ > O < o
™ T H O D OO~ . e e e . - . . .
Te) T TN N O NN NN A O -~ o o~ O o~ [eS} —
— B B B B s B B B © [~~~ o < < [N [N
NAME xt1085-1
EXPNO 2
PROCNO 1
Date_ 20161016
Time 21.50
INSTRUM spect
PROBHD 5 mm PABBO BB-
Br PULPROG 2gpg30
TD 65536
SOLVENT CDC13
NS 10000
NBoc E :
SWH 24038.461 Hz
FIDRES 0.366798 Hz
20 1.3631988 sec
N H RG 2050
T DW 20.800 usec
S DE 6.00 usec
TE 295.9 K
2f D1 2.00000000 sec
di1 0.03000000 sec
DELTA 1.89999998 sec
TDO 1
****** CHANNEL fl ========
NUC1 13¢
P1 9.25 usec
PL1 -3.00 dB
SFO1 100.6228298 MHz
= = CHANNEL f2 =
CPDPRG2 waltzlé
NUC2 1H
PCPD2 80.00 usec
PL12 12.45 dB
PL13 18.00 dB
PL2 -1.00 dB
SFO2 400.1316005 MHz
sI 32768
SF 100.6128330 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
PC 1.40
| 1 ) .
A L o LA e L L B o B o L o L e L B o B
190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 pprm
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7.4019
7.3844
7.3662
7.3505
7.3459
7.3425
7.3328
7.3244
7.3154
7.3068
7.3036
7.2917
7.2898
7.2724
7.2591
7.1764
7.1744
7.1573
7.1559
7.1391
7.1222
6.3019

o]
o
[<2]
N
[Tl

5.1943
5.1668

3.8259
3.8082
3.8053
3.7987
3.7813
3.7780
2.8447
2.8295
2.8169
2.8038
2.7895
2.7263
2.7133
2.6985
2.6940
2.6850
2.6750
2.6639
2.6454
2.6330
2.6147
2.3162

A e

BRUKER
(<O

NAME xt1084a
EXPNO 1
PROCNO 1
Date_ 20161015
Time 14.54
Br INSTRUM spect
PROBHD 5 mm PABEO BB-
PULPROG 2930
TD 65536
NCbz SOLVENT cpc13
NS 16
DS
N H SWH 8223. 685 Hz
FIDRES 0.125483 Hz
Ts nQ 3.9846387 sec
RG 144
DW 60.800 usec
29 DE 6.00 usec
TE 293.7 K
D1 1. ouoouoou sec
TDO
== CHANNEL f1l ==
NUC1 1H
Pl 13.60 usec
PL1 -1.00 dB
SFO1 400.1324710 MHz
ST 32768
SF 400.1300054 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
I I I I I I I I I I I I I I I I I I I !
9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 55 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0 ppm
N[O MM || o (N [2] M (2]
S| |©Q|N ™ < s < N ™
—l-l—lollm — ol - — ™
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EXPNO 2
PROCNO 1
Date_ 20161018
BI‘ Time 8.42
NSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG 2gpg30
NCbz TD 65536
SOLVENT CDC13
NS 9028
N H DS 2
SWH 24038.461 Hz
Ts FIDRES 0.366798 Hz
aQ 1.3631988 sec
2 RG 196.92
g bW 20.800 usec
DE 6.50 usec
TE 300.8 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
— CHANNEL f1 = -
100.6228298 MHz
13c
9.70 usec
32768
100.6127626 MHz
EM
0
1.00 Hz
0
1.40
J . J . L il
I I I I I I I I I I I I I I I I I I I I !
190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 ppm
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5.2529
5.2033
5.1740

3.8270
3.8085
3.8003
3.7819
2.8638
2.8511
2.8350
2.8233
2.8083
2.7952
2.7616
2.7492
2.7307
2.7200
2.7025
2.6911
2.6724
2.6608
2.6419

\

NAME xt1071
EXPNO 1
PROCNO 1
Br Date_ 20161005
Time 11.12
INSTRUM spect
PROBHD 5 mm PABBO BB/
NCbZ PULPROG zg30
TD 65536
SOLVENT CcDpCl13
NS 16
N H DS 2
SWH 8012.820 Hz
(4-NS) FIDRES 0.122266 Hz
AQ 4.0894966 sec
RG 88.84
2h DW 62.400 usec
DE 6.50 usec
TE 298.3 K
D1 1.00000000 sec
TDO 1
CHANNEL f£1 ==
400.1324710 MHz
1H
14.50 usec
65536
400.1300093 MHz
EM
0
0.30 Hz
0
1.00
A " L
T T T T T T T T T T T T T T T T T T T T !
9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 55 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0 ppm
© i ™ N[ [ o @ ([P~ ~ ™
o ™ (2] < @ || < N
NN I~ — oll— — ol
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Br

NCbz

N H
(4-Ns)

2h

I

128.52

NN

NIV IToNTo)

o O © WO
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O <t < O . o e e e
N NN A ~ -~ o
— o~

—68.04
—61.59
—46.19
—41.88

NAME xt1071-2
EXPNO 2
PROCNO 1
Date 20161010
Time 8.45
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zgpg30

TD 65536
SOLVENT cDC13

NS 10000

Ds 2

SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631988 sec
RG 2050

DW 20.800 usec
DE 6.00 usec
TE 296.9 K
D1 2.00000000 sec
dll 0.03000000 sec
DELTA 1.89999998 sec
TDO 1

CHANNEL f2 =
waltzlé
1H

-1.00
400.1316005 MHz
32768
100.6127572 MHz
EM

0
1.00 Hz

0
1.40

190 180 170 160 150 140 130

120 110 100 90 80 70 60 50 40 30 20 10 0 ppm
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NAME xt1072-1
EXPNO 1
PROCNO 1
Date_ 20160929
Br Time 11.37
INSTRUM spect
PROBHD 5 mm PABEO BB/
NA PULPROG zg30
C ™ 65536
SOLVENT cpcl3
NS 16
N H DS 2
SWH 8012.820 Hz
Ts FIDRES 0.122266 Hz
. AQ 4.0894966 sec
2| RG 62.93
bW 62.400 usec
DE 6.50 usec
TE 297.8 K
D1 1.00000000 sec
TDO 1
= CHANNEL f1 = =:
SFO1 400.1324710 MHz
NUC1 1H
P1 14.50 usec
ST 65536
SF 400.1300093 MHz
WDW EM
SsB 0
LB 0.30 Hz
GB 0
PC 1.00
I I I I I I I I I I I I I I I I I I !
9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 55 5.0 4.5 4.0 3.5 3.0 25 2.0 1.5 1.0 0.5 0.0 ppm
C =M= o © ™~ (00| —[co
M| S S ~e ‘_\'r‘\j
Al = — — —dlailes o
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EXPNO 2
PROCNO 1
Date 20160928
Time 18.06
B INSTRUM spect
r PROBHD 5 mm PABBO BB/
PULPROG zgpg30
D 65536
NAc SOLVENT cpcl3
NS 1073
DS 2
N H SWH 24038.461 Hz
FIDRES 0.366798 Hz
Ts RO 1.3631988 sec
. RG 196.92
2i Dw 20.800 usec
DE 6.50 usec
TE 299.7 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
—= CHANNEL f1 ==
SFO1 100.6228298 MHz
NUC1 13C
Pl 9.70 usec
SI 32768
SF 100.6127593 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
PC 1.40
A e UL L L | S |
190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 pPrm
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MeO

Br

7.6339

7.2594
7.1698
7.1494

3.7943
3.7814
3.7567
3.7484
3.7312
2.8023
2.7888
2.7754
2.7612
2.6646
2.6482
2.6363
2.6178
2.3217

/
S
/
\

NAME xt1081la
EXPNO 1
PROCNO 1
Date_ 20161021
Time 11.09
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zg30
TD 65536
SOLVENT CDC13
NS 10
DS 2
SWH 8223.685
FIDRES 0.125483
AQ 3.9846387
RG 1820
DW 60.800
DE 6.00
TE 296.2
D1 1.00000000
TDO 1

= CHANNEL f1

Hz
Hz
sec

usec
usec

sec

P1 13.60 usec
PL1 -1.00 dB
SFO1 400.1324710 MHz
SI 32768
SF 400.1300054 MHz
Wow EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
_)L A 4
I I I I I I I I I I I I I I I I I I I I !
9.5 9.0 8.5 8.0 7. 7.0 6.5 6.0 55 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0 ppm
[eeREa\} < [a\{=] ~ (o |t N~ |oo (=2
S ol ee @ D0 Qe =
il SRR I = alwlo — [3¢]
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EXPNO 2
PROCNO 1
Date_ 20161105
Time 0.00
INSTRUM spect
PROBHD 5 mm PABBO BB/
Br PULPROG zgpg30
TD 65536
MeO SOLVENT cpc13
NS 1298
NCOZMe DS 2
SWH 24038.461 Hz
N H FIDRES 0.366798 Hz
AQ 1.3631988 sec
Ts RG 196.92
DW 20.800 usec
2- DE 6.50 usec
J TE 297.8 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
== CHANNEL fl ==
SFO1 100.6228298 MHz
NUC1 13C
P1 9.70 usec
SI 32768
SF 100.6127597 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
PC 1.40
J J A A W A
oot o o W i ¥
190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 Pprm
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NAME xt1090-1
EXPNO 1
PROCNO 1
BI’ Date_ 20161109
Time 22.14
MeO INSTRUM spect
PROBHD 5 mm PABBO BB/
NAC PULPROG zg30
TD 65536
SOLVENT cpC13
N H NS 10
DS 2
TS SWH 8012.820 Hz
FIDRES 0.122266 Hz
2k 20 4.0894966 sec
RG 34.77
W 62.400 usec
DE 6.50 usec
TE 295.5 K
D1 1.00000000 sec
TDO 1
= CHANNEL f1 = =
SFO1 400.1324710 MHz
NUC1 1H
P1 14.50 usec
ST 65536
SF 400.1300091 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
pC 1.00
I I I I I I I I I I I I I I I I I I I !
9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 55 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0 ppm
< [ (2] [{oRIhN o r~ (L] o (M|~
F“q NEBIR < x| N
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EXPNO 2
PROCNO 1
Date_ 20161109
Time 22.20
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zgpg30
Br ™D 65536
SOLVENT cDC13
MeO NS 133
NAc o B
SWH 24038.461 Hz
FIDRES 0.366798 Hz
N H AQ 1.3631988 sec
RG 196.92
Ts DW 20.800 usec
DE 6.50 usec
2k TE 296.5 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
== CHANNEL f1l ==
SFO1 100.6228298 MHz
NUC1 13C
P1 9.70 usec
SI 32768
SF 100.6127679 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
PC 1.40
lud: Ll 't "
uibed il
190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 Pprm
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4.0499
4.0297
3.7852
3.7820
2.8055
2.7784
2.7297
= —2.6996

\
\

_—17.3359
T—17.2592
—6.3200
2.6686
2.6441
2.6216
2.3070
—1.5511

__6.8601
T 6.8367
-4.0076

A

NAME
Br EROCNO
MeO e
INSTRUM
NAc EULEROG
N H SorvenT
Boc DS

2' FIDRES

xt1092-1
1

1
20161110
19.08

spect
5 mm PABBO BB-

8223.685
0.125483
3.9846387

Hz
Hz
sec

usec
usec

sec

PL1 -1.00 dB
SFO1 400.1324710 MHz
SI 32768
SF 400.1300054 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
R L S S S e R L S S S e A [ L S S B LA N L S e L S A S e B T A S TR A B B e e e A
9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 55 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0 ppm
o)) =) o o [~ © © Lo
9] 0 S o | © S ~
=) o — | | ™ ) =
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EXPNO 2
PROCNO 1
Date_ 20161110
Time 19.44
INSTRUM spect
Br PROBHD 5 mm PABBO BB-
PULPROG zgpg30
MeO T 65536
NAc SOLVENT cpcl3
NS 637
DS 2
N H SWH 24038.461 Hz
FIDRES 0.366798 Hz
Boc no 1.3631988 sec
RG 2050
21 DW 20.800 usec
DE 6.00 usec
TE 294.3 K
D1 2.00000000 sec
d11 0.03000000 sec
DELTA 1.89999998 sec
TDO 1
== CHANNEL f1l
CPDPRG2 waltzlé
NUC2 1H
PCPD2 80.00 usec
PL12 12.45 dB
PL13 18.00 dB
PL2 -1.00 dB
SFO2 400.1316005 MHz
ST 32768
SF 100.6127626 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
PC 1.40
" , . J\ Jl. R " . J( TR A\ JK‘ oy ) )
u L f 5 Y Y Wt e W
190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 Pprm
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N

7.7401
7.3746
7.3557
7.2895
7.2864

2680

7.2600

2502
7.2471
7.0882
7.0695
7.0508

3.6691
3.5183

3.4947
3.4720
2.9814
2.9651
2.9544
2.9381
2.9304
2.9137

2.8829
2.8669
2.7131
2.6934
2.6877
2.6844
2.6655
2.6621
2.6344

1366

1.6125

e

|

BRUKER
(<O

NAME xt2014
EXPNO 1
PROCNO 1
Date_ 20170204
B Time 19.00
r INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG 2930
T 65536
NCOzMe SOLVENT CDC13
NS 16
DS 2
N Me SWH 8012.820 Hz
B FIDRES 0.122266 Hz
oC AQ 4.0894966 sec
RG 70.97
DW 62.400 usec
2m DE 6.50 usec
TE 296.6 K
D1 1.00000000 sec
TDO 1
== CHANNEL f1l ==
SFO1 400.1324710 MHz
NUC1 1H
Pl 14.50 usec
SI 65536
SF 400.1300103 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
pC 1.00
|
I I I I I I I I I I I I I I I I I I I !
9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 55 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0 ppm
— WO (o2 [=) © o © N~
] Qx|e ~ r*‘j bl < <
o Al ™|l [SINE] ™ [}
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EXPNO 2
PROCNO 1
Date_ 20170204
Time 21.35
Br INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zgpg30
TD 65536
NCO2Me SOLVENT CcDC13
NS 5000
N Me DS 2
SWH 24038.461 Hz
Boc FIDRES 0.366798 Hz
AQ 1.3631988 sec
RG 196.92
2m Dw 20.800 usec
DE 6.50 usec
TE 297.5 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
== CHANNEL fl ==
SFO1 100.6228298 MHz
NUC1 13C
P1 9.70 usec
SI 32768
SF 100.6127568 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
PC 1.40
190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 Pprm
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NAME xt2018
EXPNO 1
PROCNO 1
Br Date_ 20170204
Time 19.29
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zg30
NCO,Me B (2230
SOLVENT cpcl3
N Ph NS 16
DS 2
SWH 8223.685 Hz
BOC FIDRES 0.125483 Hz
AQ 3.9846387 sec
2n RG 144
DW 60.800 usec
DE 6.00 usec
TE 294.8 K
D1 1.00000000 sec
TDO 1
== CHANNEL f1 ==
NUCL 1H
Pl 13.60 usec
PL1 -1.00 dB
SFO1 400.1324710 MHz
SI 32768
SF 400.1300054 MHz
WDW EM
SsB 0
LB 0.30 Hz
GB 0
PC 1.00
A
T T T T T T T T T T T T T T T T T T T !
9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 55 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0 ppm
o — O[O |0 o [o2] — © <
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EXPNO 2
PROCNO 1
Br Date 20170204
Time 19.32
INSTRUM spect
NCO M PROBHD 5 mm PABBO BB-
olvie PULPROG 2gpg30
TD 65536
N Ph SOLVENT CcDC13
NS 111
DS 2
Boc SWH 24038.461 Hz
FIDRES 0.366798 Hz
2n AQ 1.3631988 sec
RG 2050
DW 20.800 usec
DE 6.00 usec
TE 295.5 K
D1 2.00000000 sec
d11 0.03000000 sec
DELTA 1.89999998 sec
TDO 1
== CHANNEL f1 =
13C
9.25 usec
-3.00 dB
100.6228298 MHz
CPDPRG2 waltzlé
NUC2 1H
PCPD2 80.00 usec
PL12 12.45 dB
PL13 18.00 dB
PL2 -1.00 dB
SFO2 400.1316005 MHz
ST 32768
SF 100.6127605 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
PC 1.40
190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 Pprm
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NAME xt2040
EXPNO 1
PROCNO 1
Br Date_ 20170302
Time 17.16
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG 2g30
NCOZMe TD 65536
SOLVENT cpcl3
H NS 16
N oS 2
SWH 8012.820 Hz
BOC FIDRES 0.122266 Hz
AQ 4.0894966 sec
RG 27.78
20 DW 62.400 usec
DE 6.50 usec
TE 296.2 K
D1 1.00000000 sec
TDO 1
CHANNEL f1 =
400.1324710 MHz
1H
14.50 usec
65536
400.1300102 MHz
EM
0
0.30 Hz
0
1.00
T T T T T T T T T T T T T T T T T T T T !
9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 55 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0 ppm
< |© o < | L [2¢] o
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EXPNO 2
PROCNO 1
Date 20170303
Time 10.32
INSTRUM spect
PROBHD 5 mm PABBO BB/
B PULPROG zgpg30
r D 65536
SOLVENT cpel3
NS 100
DS 2
NCOZMe SWH 24038.461 Hz
FIDRES 0.366798 Hz
N H AQ 1.3631988 sec
RG 196.92
Boc pw 20.800 usec
DE 6.50 usec
2 TE 296.4 K
o D1 2.00000000 sec
D11 0.03000000 sec
DO 1
== CHANNEL fl ==
SFO1 100.6228298 MHz
NyC1 13c
P 9.70 usec
s1 32768
s 100.6127690 MHz
Wi EM
sdB 0
LB 1.00 Hz
GH 0
B 1.40
190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 pPrm
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——7.8600
_—1.2602
T—17.2095
6.3502
3.8020
3.7818
3.7612
3.7216
2.8894
2.8603
2.8329
2.7854
2.7549
2.7446
2.7230
2.7151
2.6933
2.6856
15781
1.5738

V. BRUKER
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|

NAME xt2034-2
EXPNO 1
PROCNO 1
Date_ 20170303
Time 14.36
INSTRUM spect
NCOZMe PROBHD 5 mm PABBO BB/
PULPROG 2930
D 65536
N H SOLVENT CDC13
NS 16
DS 0
SWH 8012.820 Hz
FIDRES 0.122266 Hz
nQ 4.0894966 sec
RG 34.77
pw 62.400 usec
DE 6.50 usec
TE 294.8 K
D1 1.00000000 sec
TDO 1
CHANNEL f1 =
400.1324710 MHz
1H
14.50 usec
65536
400.1300102 MHz
EM
0
0.30 Hz
0
1.00
I I I I I I I I I I I I I I I I I I !
8.5 8.0 7.5 7.0 6.5 6.0 55 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0 ppm
[¥e) o o N~ o o
@ 9] S — | = ©
o i —i il —ile <))
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EXPNO 2
PROCNO 1
Date_ 20170303
Time 15.50
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zgpg30
Br D 65536
SOLVENT CDC13
NS 130
DS 2
NCOZMe SWH 24038.461 Hz
FIDRES 0.366798 Hz
N H AQ 1.3631988 sec
Br B RG 196.92
DW 20.800 usec
oc DE 6.50 usec
TE 295.9 K
2p D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
CHANNEL f1 =
100.6228298 MHz
13C
9.70 usec
32768
100.6127641 MHz
EM
0
1.00 Hz
0
1.40
190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 ppm
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Br CO,Me

Pd(:()z“ﬂe

N H
Ts

2q (exo)

2.8091
2.8035
2.7773

\

23126

BRUKER
(<O

NAME
EXPNO
PROCNO
Date_
Time
INSTRUM
PROBHD
PULPROG

xt1075¢
1

1

20161005

15.51

spect

5 mm PABBO BB-
2930

65536

cDCl13
13

2
8223.685
0.125483

3.9846387
362

CHANNEL f1 =

Hz
Hz
sec

usec
usec

sec

1H
13.60 usec
-1.00 dB
400.1324710 MHz
32768
400.1300054 MHz
EM
0
0.30 Hz
0
1.00
A o |
I I I I I I I I I I I I I I I I I I I I 1
9.5 9.0 8.5 8.0 75 7.0 6.5 6.0 55 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0 ppm
OO~ |© <t <t (O < N~
0|0 (2] nm o o
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EXPNO 2
PROCNO 1
Date_ 20161008
Time 0.46
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG 2gpg30
Br COZMe ™ 65536
SOLVENT cDC13
NS 10000
DS 2
NCOzMe SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631988 sec
N H RG 2050
TS DW 20.800 usec
DE 6.00 usec
TE 296.3 K
D1 2.00000000 sec
2q (EXO) dil 0.03000000 sec
DELTA 1.89999998 sec
TDO 1
CHANNEL f£1 =
13c
9.25 usec
-3.00 dB
100.6228298 MHz
== CHANNEL f£2 =
CPDPRG2 waltz16
NUC2 1H
PCPD2 80.00 usec
PL12 12.45 dB
PL13 18.00 dB
PL2 -1.00 dB
SFO2 400.1316005 MHz
ST 32768
SF 100.6127550 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
PC 1.40
" s J. " “ J W " JL J L " . ‘J. " |L " | " "
" ) Y i # . akd i a by " Wy . "
I B I R A LI L R L I AL LIL B B R R A
190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 ppm
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—3.7117
3.1289
3.0427
3.0101
2.9873

——2.3368

46076
45855

Tee——\e— —

e
N

NAME xt1075d-1
EXPNO 1
PROCNO 1
Date_ 20161111
Time 13.27
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zg30
TD 65536
SOLVENT CDC13
NS 16
DS 2
SWH 8223.685 Hz
FIDRES 0.125483 Hz
AQ 3.9846387 sec
2 N d RG 406
DW 60.800 usec
q' (endo) oE 6.00 usec
TE 293.6 K
D1 1.00000000 sec
TDO 1
CHANNEL f1 =
1H
13.60 usec
-1.00 dB
400.1324710 MHz
32768
400.1300052 MHz
EM
0
0.30 Hz
0
1.00
A N 8 JUU 1
I I I I I I I I I I I I I I I I I I I I !
9.5 9.0 8.5 80 75 7.0 6.5 6.0 5.5 50 45 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0 ppm
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EXPNO 2
PROCNO 1
Date_ 20161114
Time 8.53
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zgpg30
TD 65536
SOLVENT CDC13
NS 9992
DS 2
SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631988 sec
RG 196.92
' DW 20.800 usec
DE 6.50 usec
29’ (endo) 75 25570 x
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
CHANNEL f1l =
100.6228298 MHz
13C
9.70 usec
32768
100.6127560 MHz
EM
9]
1.00 Hz
9]
1.40
u " v " L g TR Ll i i) ¥ W Ny Ty ¥ i Ll L o Ul L L i § ey
D B B B B e e B B B B B e L B B B S B
190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 ppm
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3.9033
3.8875

3.8776

/

-3.8618

37380

3.2263

3.1948
3.1790
——2.8432

/
N
h

2.8119
2.7859

——1.5845
—1.3948
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NAME *xt2055b-2
EXPNO 1
PROCNO 1
B COZMe Date_ 20170328
r Time 22.05
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zg30
NBoc 65536
SOLVENT CDC13
NS 16
N H DS 2
SWH 8012.820 Hz
BOC FIDRES 0.122266 Hz
AQ 4.0894966 sec
RG 49.32
DW 62.400 usec
2r (exo) oE 510 el
TE 297.1 K
D1 1.00000000 sec
TDO 1
== CHANNEL f1l ==
SFO1 400.1324710 MHz
NUC1 1H
Pl 14.50 usec
ST 65536
SF 400.1300102 MHz
WDW
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
— T T —— — — — LR e e e B —— —— T ]
9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 55 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0 ppm
o || s o~ ~|l ™ 7o} N (o
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EXPNO 2
PROCNO 1
Date_ 20170414
Time 19.16
INSTRUM spect
Br COzMe PROBHD 5 mm PABBO BB/
PULPROG zgpg30
TD 65536
SOLVENT cDpCl3
NBOC NS 4275
DS 0
SWH 24038.461 Hz
N H FIDRES 0.366798 Hz
AQ 1.3631988 sec
Boc RG 196.92
DW 20.800 usec
DE 6.50 usec
2r (exo) TE 298.1 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
== CHANNEL f1l == =
SFO1 100.6228298 MHz
NUC1 13C
Pl 9.70 usec
SI 32768
SF 100.6127575 MHz
WDW EM
SSB 0
1B 1.00 Hz
GB 0
PC 1.40
A - vy, U R . J
190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 Pprm
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7.5373
7.2895
7.2787
7.2715
7.2600
7.0522
7.0333
7.0147
—6.4337
3.2796
3.2472
3.1190
3.0618
3.0384
—1.5883
—1.4569

< —3.0941

X

45407
45197

Y
/

NAME xt2055¢
EXPNO 1
PROCNO 1
pate_ 20170328
Time 22.18
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zg30
TD 65536
SOLVENT CDC13
NS 16
DS 2
SWH 8012.820 Hz
FIDRES 0.122266 Hz
RO 4.0894966 sec
RG 49.32
D 62.400 usec
DE 6.50 usec
{ ] TE 297.2 K
2r (endo) p1 1.00000000 sec
TDO 1
CHANNEL f1 =
400.1324710 MHz
10
14.50 usec
65536
400.1300107 MHz
EM
0
0.30 Hz
0
1.00
#\JU; JL J\U e
-— 77— [
9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 25 2.0 1.5 1.0 0.5 0.0 ppm
of |o| o i) o oo~ o)<
S| |m| & 9] © —i|© |0 < |0
-l ol o o o —lalo G lleo
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EXPNO 2
PROCNO 1
Date_ 20170415
Time 21.56
INSTRUM spect
PROBHD 5 mm DUL 13C-1
PULPROG zgpg30
TD 65536
SOLVENT CDC13
NS 3113
DS 2
SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631988 sec
RG 196.92
DW 20.800 usec
DE 6.50 usec
TE 300.1 K
D1 2.00000000 sec
D11 0.03000000 sec
' TDO 1
2r' (endo)
== CHANNEL f1 =
SFO1 100.6228298 MHz
NUC1 13C
Pl 9.70 usec
ST 32768
SF 100.6127580 MHz
WDW EM
SSB 9]
LB 1.00 Hz
GB 9]
PC 1.40
“—}LJWM o J\- I8
D B B B B e e B B B B B e L B B B S B
190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 ppm
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7.6387
7.6185
7.3721
7.3690
7.3512
7.3332
7.3301
7.2743
7.2723
7.2591
7.2560
7.1845
7.1667
7.1471

]
§

—6.1378

3.8825
3.8635
3.8612
3.8549
3.8523
3.8360

3.7968
2.8724
2.8575
2.8451
2.6388
2.6266
2.6095
2.5920
2.5725
2.5625
2.5430
2.5315
2.5122
2.3224

X
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NAME xt1086a
EXPNO 1
CI PROCNO B 1
Date_ 20161019
Time 19.14
INSTRUM spect
PROBHD 5 mm PABBO BB-
NCOzMe PULPROG 2930
T 65536
SOLVENT CDC13
N H NS 16
DS 2
TS SWH 8223.685 Hz
FIDRES 0.125483 Hz
2 aQ 3.9846387 sec
S RG 256
bW 60.800 usec
DE 6.00 usec
TE 293.7 K
D1 1.00000000 sec
TDO 1
== CHANNEL f1 ==
NUC1 1H
P1 13.60 usec
PL1 -1.00 dB
SFO1 400.1324710 MHz
S1 32768
SF 400.1300054 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
J\ 1
I I I I I I I I I I I I I I I I I I I !
9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0 ppm
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EXPNO 2
PROCNO 1
Date_ 20161029
Time 11.27
CI INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zgpg30
D 65536
NCOzMe SOLVENT cDCl13
NS 1072
DS 2
N H SWH 24038.461 Hz
T FIDRES 0.366798 Hz
S AQ 1.3631988 sec
RG 196.92
2s DW 20.800 usec
DE 6.50 usec
TE 298.6 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
CHANNEL f1 =
100.6228298 MHz
13C
9.70 usec
32768
100.6127570 MHz
EM
0
1.00 Hz
0
1.40
" TR " " y " " ’ ) J Y | ki . .M.L el e P
Wyt y " Lkl i e e " 4 " bbb Ol " y e N W MAL Y ¥ L) u y L Wt dh it
190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 ppm
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NAME xt1044-1
EXPNO 1
PROCNO 1
Date_ 20160923
Time 19.50
INSTRUM spect
NCO->Me PROBHD 5 mm PABBO BBE-
2 PULPROG zg30
TD 65536
N H SOLVENT CDC13
NS 16
DS 2
SWH 8223.685 Hz
FIDRES 0.125483 Hz
AQ 3.9846387 sec
RG 256
DW 60.800 usec
DE 6.00 usec
TE 300.0 K
D1 1.00000000 sec
TDO 1
CHANNEL f1 ==
1H
13.60 usec
-1.00 dB
400.1324710 MHz
32768
400.1300054 MHz
EM
0
0.30 Hz
0
1.00
I I I I I I I I I I I I I I I I I I !
8.5 8.0 7.5 7.0 6.5 6.0 55 5.0 4.5 4.0 3.5 3.0 25 2.0 1.5 1.0 0.5 0.0 ppm
o [9V] ™ Yo} [seiTe) ~| |co o
3| |4 | > =16 S| = &
Ll N i o ™M | N (2]
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EXPNO 2
PROCNO 1
Date_ 20160925
Time 22.41
(:I INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zgpg30
™ 65536
NCOZMe SOLVENT cDC13
Ns 12000
DS 2
N H swWH 24038.461 Hz
B FIDRES 0.366798 Hz
ocC AQ 1.3631988 sec
RG 196.92
2t DW 20.800 usec
DE 6.50 usec
TE 299.6 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1

CHANNEL f1 =
100.6228298 MHz
13C

9.70 usec

32768
100.6127553 MHz
EM
0
1.00 Hz
0
1.40
L l.\ I Y| Jl A . L AJLJ
I B L I L e o L I A LA B B N IR e
190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 ppm
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NAME xt1066
EXPNO 1
PROCNO 1
Date_ 20160920
BI’ Time 10.10
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG 2g30
O T 65536
SOLVENT cpcl3
NS 8
N H DS 2
SWH 8012.820 Hz
BOC FIDRES 0.122266 Hz
AQ 4.0894966 sec
RG 88.84
2u pw 62.400 usec
DE 6.50 usec
TE 298.3 K
D1 1.00000000 sec
TDO 1
== CHANNEL f1 ==
SFO1 400.1324710 MHz
NUC1 1H
Pl 14.50 usec
SI 65536
SF 400.1300000 MHz
WDW EM
SsB 0
LB 0.30 Hz
GB 0
PC 1.00
T T T T T T T T T T T T T T T T T T !
9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0 ppm
~ |~ | o ~ @© (o —
~ N2 ‘Tor < < e <
o Al | — — — | o
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‘ ‘ \ / \ / ‘ ‘ ‘ NAME xt1066-1
EXPNO 2
PROCNO 1
Date_ 20160928
Time 9.09
INSTRUM spect
PROBHD 5 mm PABBO BB/
Br PULPROG z2gpg30
TD 65536
SOLVENT cDC13
O NS 9141
DS 2
SWH 24038.461 Hz
N H FIDRES 0.366798 Hz
AQ 1.3631988 sec
RG 196.92
BOC DW 20.800 usec
DE 6.50 usec
2u TE 300.4 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
CHANNEL f1 =
100.6228298 MHz
13C
9.70 usec
32768
100.6127555 MHz
EM
0
1.00 Hz
0
1.40
' }k o L‘A y A " ‘J\‘&WJ WM‘ Wit i’
I I I I I I I I I I I I I I I I I I I I
190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 ppm
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Br

Cbz
2v

7.8776
7.4697
7.4516
7.4331
7.4315
7.4154
7.4126
7.4003

Lo
—
[o]
™
N~

7.3647
7.3470
7.3287
7.3028
7.2599
7.1296
7.1109
7.0922
6.2994
5.4019
5.3712

3298

5

(2]
(o]
[o2]
N
Lo

B N

4.0453
4.0418
4.0231
4.0042
4.0011
3.5423
3.5302
3.5197
3.5145
3.5078
3.5024
3.4918
3.4798
2.9456
2.9270
2.9150
2.8963
2.8866
2.8682
2.8325
2.8302
2.8212
2.8182
2.8018
2.7991
2.7902

\N
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BRUKER
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NAME xt1107
EXPNO 1
PROCNO 1
Date_ 20160929
Time 11.44
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG 2g30
TD 65536
SOLVENT cpcl3
NS 16
DS 2
SWH 8012.820
FIDRES 0.122266
AQ 4.0894966
RG 88.84
DW 62.400
DE 6.50
TE 297.8
D1 1.00000000
TDO 1

== CHANNEL f1l ==

Hz
Hz
sec

usec
usec

sec

SFO1 400.1324710 MHz
Nucl 1H
P1 14.50 usec
sI 65536
SF 400.1300094 MHz
WDwW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
|
I I I I I I I I I I I I I I I I I I I !
9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 55 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0 ppm
™~ 0 - < I b < Sk
=} ~ —i —i 3N —i i —
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EXPNO 3
PROCNO 1
pate_ 20161002
Time 9.27
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zgpg30
Br ™ 65536
SOLVENT CDC13
Ns 10375
DS 0
(@) SwH 24038.461 Hz
FIDRES 0.366798 Hz
RO 1.3631988 sec
N H RG 196.92
DW 20.800 usec
CbZ DE 6.50 usec
TE 301.1 K
D1 2.00000000 sec
2v D11 0.03000000 sec
TDO 1
CHANNEL f1 =
100.6228298 MHz
13C
9.70 usec
32768
100.6127569 MHz
EM
o
1.00 Hz
0
1.40
l M.JM \ e A J o |
190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 pprm
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7.8017
7.7808
7.4650
7.4445
7.3468
7.3452
7.3262
7.2863
7.2832
7.2649

|

7.2478
7.2280
7.1104
7.1086
7.0915
7.0898
7.0727
7.0708
6.2372

40213
40174
4.0027
3.9988
3.9949
3.9800
3.9763
3.4521
3.4402
3.4293
3.4244
3.4175
3.4125
3.4015

2.8704
2.8518
2.8392

BRUKER
(<O

NAME x£1109
EXPNO 1
PROCNO 1
Br Date_ 20160929
Time 22.32
INSTRUM spect
PROBHD 5 mm PABBO BB-
(0] PULPROG 2930
D 65536
SOLVENT CDC13
N H ns 16
Ds 2
Ts SWH 8223.685 Hz
FIDRES 0.125483 Hz
2 AQ 3.9846387 sec
RG 181
w W 60.800 usec
DE 6.00 usec
TE 294.6 K
D1 1.00000000 sec
TDO 1
—— CHANNEL £1 ==
NUC1 1H
Pl 13.60 usec
PL1 ~1.00 dB
SFO1 400.1324710 MHz
ST 32768
sF 400.1300054 MHz
WDW EM
ssB 0
B 0.30 Hz
GB 0
BC 1.00
. . Nl S SN
I I I I I I I I I I I I I I I I I I I 1
9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0 ppm
| [©[=(o]©)o ™ o o (SN ~
il l-l-lolalo o - o il i
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EXPNO 2
PROCNO 1
Br Date_ 20161002
Time 21.45
INSTRUM spect
PROBHD 5 mm PABBO BB/
O PULPROG zgpg30
D 65536
H SOLVENT cDC13
N NS 12000
Ts DS 2
SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631988 sec
2w RG 196.92
DW 20.800 usec
DE 6.50 usec
TE 299.8 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
== CHANNEL f1l == =
SFO1 100.6228298 MHz
NUC1 13C
P1 9.70 usec
SI 32768
SF 100.6127597 MHz
WDW EM
SsB 0
1B 1.00 Hz
GB 0
PC 1.40
n I T
190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 ppm

S99



AOSTNNOOONDMNO OO WO NOVODOSTOOONEDO AT O ON— ON N LD
NS AdMOTON0OFTONLOMNSO® NOOOMNOONAMOODE dNDNAAM A O DO
HTOMAOON VOITITANOO© 0O NN ANV ANV REOLTONODTOAN~NOOO®
ONAAAT T N NONNOOOONANAAAN QLLLARTMMMOMMOMMOMMMOE OO M~MNSMN~ M~
00 WWONMNMNNNNNNNNNNNG AR R o S I S T S I o I o I o e B oo B e B oo B NI SN A NI N NI oV I NI N B N A NI oY
\N\\Nd//// \NV \’////// i) BRUKER
(U
NAME xt1116-2
EXPNO 1
PROCNO 1
Date_ 20161028
Time 19.03
Br INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG 2930
TD 65536
0] SOLVENT cpc13
NS 7
DS 2
N H SwH 8012.820 Hz
FIDRES 0.122266 Hz
(4-NS) a0 4.0894966 sec
RG 126.97
2 DwW 62.400
DE 6.50
X TE 296.8
D1 1.00000000
TDO 1
CHANNEL f1l =
400.1324710 MHz
1H
14.50 usec
65536
400.1300094 MHz
EM
0
0.30 Hz
0
1.00
I I I I I I I I I I I I I I I I I I I I 1
9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 55 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0 ppm
™|l N |0 =2} o o ~|o
Q| gri’ ijq X < < e
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EXPNO 2
Br PROCNO 1
Date_ 20161028
Time 19.59
INSTRUM spect
(0] PROBHD 5 mm PABBO BB/
PULPROG zgpg30
H TD 65536
N SOLVENT cDC13
NS 354
(4-Ns) DS 2
SWH 24038.461 Hz
2X FIDRES 0.366798 Hz
AQ 1.3631988 sec
RG 196.92
DW 20.800 usec
DE 6.50 usec
TE 298.3 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
== CHANNEL f1l ==
SFO1 100.6228298 MHz
NUC1 13C
Pl 9.70 usec
SI 32768
SF 100.6127554 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
PC 1.40
190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 Pprm
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7.7296
7.7093
4329

7.4140
7.2592
2517

7.2491
7.2309
7.2124
7.2099
7.0585
7.0397
7.0210

Sl

N oM<t
N~ O i~ O
[se B2 I
oo, @
e Nae)

3.4357
3.4253
3.4205
3.4133
3.4081
3.3974
3.3852
2.8811
2.8627
2.8509
2.8320
2.8216
2.8036
2.7910
2.7794
2.7601
2.7485
2.0992
1.5997

|

BRUKER
(<O

NAME %2006
EXPNO 1
PROCNO 1
Date_ 20170118
Br Time 18.14
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG 2930
O T 65536
SOLVENT CDC13
M ns 12
Ds 2
Ej e swH 8223.685 Hz
FIDRES 0.125483 Hz
ocC AQ 3.9846387 sec
RG 64
2y DW 60.800 usec
DE 6.00 usec
TE 293.4 K
D1 1.00000000 sec
TDO 1
—— CHANNEL £1 ==
NUC1 1H
Pl 13.60 usec
PL1 ~1.00 dB
SFO1 400.1324710 MHz
ST 32768
sF 400.1300054 MHz
WDW EM
ssB 0
B 0.30 Hz
GB 0
BC 1.00
o ‘
I I I I I I I I I I I I I I I I I I I !
9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0 ppm
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EXPNO 2
PROCNO 1
Date_ 20170118
Time 18.35
Br INSTRUM spect
PROBHD 5 mm PABBO BB-—
PULPROG zgpg30
TD 65536
O SOLVENT cpcl3
NS 278
N Me DS 2
SWH 24038.461 Hz
BOC FIDRES 0.366798 Hz
AQ 1.3631988 sec
RG 2050
2y W 20.800 usec
DE 6.00 usec
TE 294.0 K
D1 2.00000000 sec
dil 0.03000000 sec
DELTA 1.89999998 sec
TDO 1
== CHANNEL f1
CPDPRG2 waltzl6
NUC2 1H
PCPD2 80.00 usec
PL12 12.45 dB
PL13 18.00 dB
PL2 -1.00 dB
SFO2 400.1316005 MHz
ST 32768
SF 100.6127619 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
PC 1.40
et
190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 pprm
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2.9568
2.9384
2.9259
2.9074
2.8964
2.8782
2.8491
2.8465
2.8376
2.8345
2.8180
2.8152
2.8063
2.8033

T~1.1756

<)
BRUKER
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NAME xt2010
Br EXPNO 1
PROCNO 1
Date_ 20170119
Time 12.11
O INSTRUM spect
PROBHD 5 mm PABBO BB-—
PULPROG zg30
N Ph D 65536
SOLVENT cpcl3
NS 13
Boc oS ;
SWH 8223.685 Hz
FIDRES 0.125483 Hz
2z AQ 3.9846387 sec
RG 128
DW 60.800 usec
DE 6.00 usec
TE 293.8 K
D1 1.00000000 sec
TDO 1
CHANNEL f1 ==
1H
13.60 usec
-1.00 dB
400.1324710 MHz
32768
400.1300054 MHz
EM
0
0.30 Hz
0
1.00
T T T T T T T T T T T T T T T T T T T !
9.5 9.0 8.5 8 7.5 7.0 6.5 6.0 55 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0 ppm
o il 1A g L © © N ©
S| |o|N|N|o | IS S wwr chr
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EXPNO 2
PROCNO 1
Date_ 20170119
Br Time 12.46
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zgpg30
O TD 65536
SOLVENT cDC13
N Ph NS 76
DS 2
SWH 24038.461 Hz
Boc FIDRES 0.366798 Hz
AQ 1.3631988 sec
2z RG 2050
DW 20.800 usec
DE 6.00 usec
TE 294.7 K
D1 2.00000000 sec
d11 0.03000000 sec
DELTA 1.89999998 sec
TDO 1
== CHANNEL f1 =
13C
9.25 usec
-3.00 dB
100.6228298 MHz
CPDPRG2 waltzl6
NUC2 1H
PCPD2 80.00 usec
PL12 12.45 dB
PL13 18.00 dB
PL2 -1.00 dB
SFO2 400.1316005 MHz
ST 32768
SF 100.6127608 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
PC 1.40
T I o o L o R o e wa  ELAEEma e s b AR manassase
190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 Pprm
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7.8396
7.4043
7.3854
7.3261
7.3058
7.2871

7.1022
7.1002
7.0834
7.0815
7.0646
7.0625

—6.0764

%

4.1046
4.1008
40821
40785
4.0633
4.0598
3.5703
3.5582
3.5470
3.5427
3.5354
3.5307
3.5196
3.5076
2.8291
2.8105
2.7989
2.7803
2.7703
2.7519
2.7127
2.7096
2.7011
2.6975
2.6821
2.6788
2.6703
2.6669
1.5963

Co><)

(>0

NAME xt1105a
EXPNO 1
PROCNO 1
Date_ 20160927
Cl Time 18.47
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zg30
() T 65536
SOLVENT CDC13
NS 5
N H DS 2
SWH 8223.685 Hz
BOC FIDRES 0.125483 Hz
AQ 3.9846387 sec
RG 228
2aa b 60.500 usec
DE 6.00 usec
TE 293.5 K
D1 1.00000000 sec
TDO 1
CHANNEL f1 ==
1H
13.60 usec
~1.00 dB
400.1324710 MHz
32768
400.1300054 MHz
EM
0
0.30 Hz
0
1.00
| M 1 L
I I I I I I I I I I I I I I I I I I I I !
9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0 ppm
™ ~|©olo o o o ~
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EXPNO 2
PROCNO 1
Date_ 20160928
Time 9.40
Cl INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zgpg30
o TD 65536
SOLVENT cDpCl3
NS 10000
N H DS 2
SWH 24038.461 Hz
Boc FIDRES 0.366798 Hz
AQ 1.3631988 sec
RG 2050
Zaa DW 20.800 usec
DE 6.00 usec
TE 295.2 K
D1 2.00000000 sec
dll 0.03000000 sec
DELTA 1.89999998 sec
TDO 1
== CHANNEL fl ==
13C
9.25 usec
-3.00 dB
100.6228298 MHz
== CHANNEL f2 ==
CPDPRG2 waltzl6
NUC2 1H
PCPD2 80.00 usec
PL12 12.45 dB
PL13 18.00 dB
PL2 -1.00 dB
SFO2 400.1316005 MHz
ST 32768
SF 100.6127560 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
PC 1.40
Wk o o 4 u ke A ey Luias bt f Y v bl
190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 Pprm
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7.7965
7.7757

7.4848
7.4643
7.3428
7.3238
7.3168
7.3142
7.2972
7.2959
7.2776
7.2750
7.2601
7.2494
7.2285
7.1191

7.1004
7.0821
6.1232

=gt

41153
41118
4.0964
4.0929
4.0893
4.0737
40704
3.5136
3.5017
3.4901
3.4861
3.4787
34741
3.4627
3.4506
2.7781
2.7596
2.7476
2.7289
2.7191
2.7005
2.6502
2.6466
2.6384
2.6346
2.6193
2.6156
2.6074
2.6036
2.3641

TEITITICLOALY
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BRUKER
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NAME xt1122
EXPNO 1
PROCNO 1
Date 20161018
Time 19.23
INSTRUM spect
CI PROBHD 5 mm PABBO BB/
PULPROG 2g30
TD 65536
SOLVENT cpcl3
O NS 16
DS 2
SWH 8012.820 Hz
N H FIDRES 0.122266 Hz
AQ 4.0894966 sec
TS RG 88.84
DW 62.400 usec
DE 6.50 usec
2ab TE 298.6 K
D1 1.00000000 sec
TDO 1
CHANNEL f1 = =
400.1324710 MHz
1H
14.50 usec
65536
400.1300094 MHz
EM
0
0.30 Hz
0
1.00
T T T T T T T T T T T T T T T T T T T !
9.5 9.0 8.5 6.5 6.0 55 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0 ppm
< © < o |~ N~
3 e < Qe e
o — — Al ™
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EXPNO 2
PROCNO 1
Date_ 20161018
Cl Time 19.29
INSTRUM spect
PROBHD 5 mm PABBO BB/
O PULPROG zgpg30
TD 65536
SOLVENT cpCl3
N H NS 387
Ds 2
Ts SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631988 sec
2ab RG 196.92
DW 20.800 usec
DE 6.50 usec
TE 299.3 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
== CHANNEL fl == =
SFO1 100.6228298 MHz
NUC1 13C
Pl 9.70 usec
SI 32768
SF 100.6127562 MHz
WDW EM
SSB 0
1B 1.00 Hz
GB 0
PC 1.40
. J ( ‘ M, ‘ . .
190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 Pprm
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7.5286
7.5078
7.4494
7.3809
7.3592
7.2600

/
N

—6.3392

Br
Br
Pd(:()z“ﬂe

Boc

NAME
EXPNO
PROCNO
Date_
Time
INSTRUM
PROBHD
PULPROG

xt2021

3

1

20170221

10.49

spect

5 mm PABBO BB/
2930

65536

cDCl3
16

2
8012.820
0.122266

4.0894966
27.78

CHANNEL f1 =

Hz
Hz
sec

usec
usec

sec

400.1324710 MHz
1H
14.50 usec
65536
400.1300106 MHz
EM
0
0.30 Hz
0
1.00
I I I I I I I I I I I I I I I I I I I I
9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 55 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0 ppm
oM Lo [=21%e] [o23[ ] ©
clele CQ N Qe ~
il o —eN —ile (<)
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Br EXPNO 2
PROCNO 1
Br. Date_ 20170221
Time 10.41
NCOzMe INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zgpg30
N H ™ 65536
SOLVENT cDC13
Boc NS 76
3 DS 2
SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631988 sec
RG 196.92
DW 20.800 usec
DE 6.50 usec
TE 296.9 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1

== CHANNEL f1l ==

SFO1 100.6228298 MHz
NUC1 13C

Pl 9.70 usec
ST 32768

SF 100.6127674 MHz
WDW EM

SSB 0

LB 1.00 Hz
GB 0

PC 1.40

i ¥ Wi Lo g f J ¥ W u i W i s u "

190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 ppm

S111



NMDLO DO MO o DO NO WO AOWWOWOMMWOL O i~ I~
DO MO AN D © DD OO~NAFTONVON~NDWOMNSOOWODDOD©NS o
0 O M~ O LW < ML [32] VOO OMN OO MNMDANNSNLTITANATODT MO ©
YT Mmoo — QO F 0000000 NSMS M~~~ W0
M~~~ © MmMOmMmOmOMmMmOmoOmomooOmoNNNNNNNNNN - BRUKER
NAME xt2074-1
Br EXPNO 1
PROCNO 1
Br Date_ 20170404
Time 22.58
O INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG 2930
N H D 65536
SOLVENT cpc13
BOC NS 16
DS 2
4 SWH 8012.820 Hz
FIDRES 0.122266 Hz
AQ 4.0894966 sec
RG 22.47
DW 62.400 usec
DE 6.50 usec
TE 298.0 K
D1 1.00000000 sec
TDO 1
CHANNEL f£1 ==
400.1324710 MHz
1H
14.50 usec
65536
400.1300102 MHz
EM
0
0.30 Hz
0
1.00
A M !
T T T T T T T T T T T T T T T T T T T T !
9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 55 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0 ppm
N[O o [Te) ~ ~|o (o2}
~i wor < < e 0
Ol — — — | o
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‘ ‘ \/ ‘ \/ ‘ ‘ ‘ ‘ NAME xt2074-1
EXPNO 2
Br PROCNO 1
Date_ 20170404
Br Time 23.11
INSTRUM spect
O PROBHD 5 mm PABBO BB/
PULPROG zgpg30
TD 65536
N H SOLVENT cpCl3
NS 220
Boc bS 2
SWH 24038.461 Hz
4 FIDRES 0.366798 Hz
AQ 1.3631988 sec
RG 196.92
DW 20.800 usec
DE 6.50 usec
TE 299.3 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
== CHANNEL f1 == =
SFO1 100.6228298 MHz
NUC1 13C
Pl 9.70 usec
ST 32768
SF 100.6127677 MHz
WDW EM
SsB 0
LB 1.00 Hz
GB 0
PC 1.40
) . A o Ao N T
Y Y $ Wy u )
190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 ppm

S113



— N O o~ NO—TdMOANNTOD N O W© WOOW WD
N~ O © ~ NOANMNMOLNDTDODOO OO LW
~ O w0 W N~ OO ANATOOSLSMAHAO M
MmN ] 5 00 0 M ©©O©OoLwLoLWw
NS~ © 132 IR S IR SN I SV OV SV NI N NI NI NI N I U N NI NI BRUKER
NAME xt2077a
Cl EXPNO 1
PROCNO 1
Cl Date_ 20170407
Time 16.10
INSTRUM spect
NCOzMe PROBHD 5 mm PABBO BB/
PULPROG 2930
N H ™D 65536
SOLVENT CDC13
NS 15
Boc 5s 2
Cl SWH 8012.820 Hz
FIDRES 0.122266 Hz
5 a0 4.0894966 sec
RG 103.52
W 62.400
DE 6.50
TE 296.5
D1 1.00000000
TDO 1
CHANNEL f1l = =
400.1324710 MHz
1H
14.50 usec
65536
400.1300103 MHz
EM
0
0.30 Hz
0
1.00
I I I I I I I I I I I I I I I I I I I !
9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 0.5 0.0 ppm
(=353 ~ o 0| |w© [Te)
Q| @ N Qe 0
| o < N [oe]
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EXPNO 2
PROCNO 1
Date 20170408
CI Time 23.00
Cl INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zgpg30
NCOzMe TD 65536
SOLVENT CcDC13
N H NS 2573
DS 2
Boc SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631988 sec
5 RG 196.92
DW 20.800 usec
DE 6.50 usec
TE 300.1 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
= CHANNEL f1l == =
SFO1 100.6228298 MHz
NUC1 13C
Pl 9.70 usec
SI 32768
SF 100.6127555 MHz
WDW EM
SSB 0
1B 1.00 Hz
GB 0
PC 1.40
190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 ppm
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Cl NAME ®xt2075-1
EXPNO 1
Cl PROCNO 1
Date_ 20170406
O Time 14.38
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zg30
N H ™D 65536
SOLVENT cpcl3
Boc NS 10
DS 2
SWH 8012.820 Hz
6 FIDRES 0.122266 Hz
AQ 4.0894966 sec
RG 54.81
DW 62.400 usec
DE 6.50 usec
TE 296.7 K
D1 1.00000000 sec
TDO 1
== CHANNEL fl ==
SFO1 400.1324710 MHz
NUC1 1H
P1 14.50 usec
ST 65536
SF 400.1300102 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
A A A ,JAL. Jml M ul
T T T T T T T T T T T T T T T T T T T !
9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 55 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0 ppm
o~ (a2 (52 (a2 [Yeli¥sl [=2]
EYO? & S S S| o
—lo o — — — ©
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Cl EXPNO 2
PROCNO 1
C:| Date_ 20170406
Time 14.40
o INSTRUM spect
PROBHD 5 mm PABBO BB/
N PULPROG zgpg30
H TD 65536
SOLVENT cpcl3
Boc NS 96
Cl DS 2
6 SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631988 sec
RG 196.92
DW 20.800 usec
DE 6.50 usec
TE 297.2 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
== CHANNEL f1 == =
SFO1 100.6228298 MHz
NUC1 13C
Pl 9.70 usec
SI 32768
SF 100.6127582 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
PC 1.40
i . . " n - n " " | L PRV PP ) ) " " NPT " N
" Pl ool Y e " M W v W ¥ o o d . #
o R e T o o L B s o e e L o e I B Mimman]
190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 ppm
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3.8297
3.8046
3.7840
3.7479
2.9673
2.9549
2.9382
2.9257
2.9033
2.8768
2.8647
2.8057
2.7893
2.7790
2.7589
2.7288

/
\

—1.6017

NAME xt2025
Br EXPNO 1
PROCNO 1
Ph Date_ 20170224
Time 13.04
INSTRUM spect
NCOzMe PROBHD 5 mm PABBO BB/
PULPROG zg30
TD 65536
N H SOLVENT cpecl3
NS 16
Boc DS s
SWH 8012.820 Hz
7 FIDRES 0.122266 Hz
AQ 4.0894966 sec
RG 112.31
DW 62.400 usec
DE 6.50 usec
TE 295.5 K
D1 1.00000000 sec
TDO 1
CHANNEL f1
400.1324710
1H
14.50 usec
65536
400.1300147 MHz
EM
0
0.30 Hz
0
1.00
T T T T T T T T T T T T T T T T T T T T
9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0 ppm
oM | N~ N~ (= | (32
3lglo|S ) | Sl 0
Al N o — N NI~ [e2]
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\ / \\ \ \\\/// / \\ \// ‘ ‘ ‘ ‘ ‘ NAME %xt2025-3
EXPNO 2
Br PROCNO 1
Date_ 20170503
Ph Time 22.00
INSTRUM spect
PROBHD 5 mm PABBO BB/
NCOZMe PULPROG 2gpg30
D 65536
N H SOLVENT CDC13
NS 226
DS 2
Boc SWH 24038.461 Hz
7 FIDRES 0.366798 Hz
AQ 1.3631988 sec
RG 196.92
DW 20.800 usec
DE 6.50 usec
TE 300.0 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
= CHANNEL f1 = =
100.6228298 MHz
13C
9.70 usec
32768
100.6127575 MHz
EM
0
1.00 Hz
0
1.40
190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 ppm
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7.1907
7.1720
7.1530
6.9525
6.9349

—7.7742
7.2598
6.9086
6.8906

—5.8397
3.6051

——1.5756

——1.4690

28038
27863
22238
- T-2.2065

/
X

NAME xt2060-4
EXPNO 1
PROCNO 1
Date_ 20170323
COZMe Time 23.44
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zg30
TD 65536
NBOC SOLVENT CDC13
NS 16
DS 2
H SWH 8012.820 Hz
N FIDRES 0.122266 Hz
AQ 4.0894966 sec
Boc e a6
DW 62.400 usec
8 DE 6.50 usec
TE 97.7 K
D1 1.00000000 sec
TDO 1
CHANNEL f1
400.1324710
1H
14.50 usec
65536
400.1300106 MHz
EM
0
0.30 Hz
0
1.00
W S | A
I I I I I I I I I I I I I I I I I I I I 1
9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0 ppm
[oe] o [{=] [ee) [Te) [ee) o |
™~ ST rmw S S S ©|©
o i N o o Ll i [e221e>)
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EXPNO 2
PROCNO 1
Date_ 20170323
Time 23.48
INSTRUM spect
COZMe PROBHD 5 mm PABBO BB/
PULPROG zgpg30
TD 65536
SOLVENT cpcl3
NBoc NS 70
DS 2
SWH 24038.461 Hz
N H FIDRES 0.366798 Hz
AQ 1.3631988 sec
Boc RG 196.92
DW 20.800 usec
DE 6.50 usec
8 TE 298.6 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
== CHANNEL f1 == =
SFO1 100.6228298 MHz
NUC1 13C
Pl 9.70 usec
SI 32768
SF 100.6127575 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
PC 1.40
"W VTR " TR " L FTTPTIN
A e s R——— Ao e
190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 ppm
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7.5192
7.2603
7.2330
7.2236
7.2034
7.1846
7.1033

%

=<—7.0846
7.0438
7.0249
7.0064
6.9567
6.9381
6.9195
6.5046
6.3622

/
\
|

4.6163
45962
3.9193
3.9022
3.8945
3.8777
3.8512
3.8078
3.7500
3.7434
3.7303
3.7117
3.7012
3.6695
3.6256
31211
2.8936
2.8770
2.8473
2.8156
2.7922
2.7702
2.7379
2.5086
2.4828
15787
1.4606
1.3821

<)
BRUKER
(>0

NAME %x£2065b-1
EXPNO 1
PROCNO 1
Date_ 20170329
Time 19.09
COzMe INSTRUM spect
PROBHD 5 mm PABBO BB/
CO Me PULPROG zg30
MeC)zC R 2 ™ 65536
SOLVENT CDC13
NS 9
Ds 2
NBoc SWH 8012.820 Hz
FIDRES 0.122266 Hz
AQ 4.0894966 sec
N H RG 62.93
bW 62.400 usec
BOC DE 6.50 usec
TE 296.7 K
p1 1.00000000 sec
9 TDO 1
******** CHANNEL fl ========
SFO1 400.1324710 MHz
NUC1 1H
Pl 14.50 usec
ST 65536
SF 400.1300102 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
I I I I I I I I I I I I I I I I I I I I
9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0 ppm
o (O | |0 [ © =l gi=l] < o [=2] 0o
0 00O o & D@ |© I Q@ = @I~
| |H|H|o|d —|c IS) Slm o< o | =) S|o
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‘ \/ ‘ \/ \‘ \// / \ / W/ \/ \/ NAME %t2065b-2
EXPNO 2
PROCNO 1
Date 20170404
Time 13.08
INSTRUM spect
Cone PROBHD 5 mm PABBO BB/
PULPROG zgpg30
MeO,C ~CO2Me ™ 20230
SOLVENT cpel3
NS 4282
DS 2
NBoc SWH 24038.461 Hz
FIDRES 0.366798 Hz
N a0 1.3631988 sec
B H RG 196.92
DW 20.800 usec
oC DE 6.50 usec
TE 297.1 K
9 D1 2.00000000 sec
D11 0.03000000 sec
DO 1
== CHANNEL fl == =
SFO1 100.6228298 MHz
NUCL 13c
Pl 9.70 usec
ST 32768
SF 100.6127575 MHz
WD EM
SsB 0
LB 1.00 Hz
GB 0
BC 1.40
. m -
W W oA o
190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 ppm
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NAME x£1182-1
EXPNO 1
MeO PROCNO 1
(@] Date_ 20170106
Time 13.11
INSTRUM spect
NHBOC PROBHD 5 mm PABBO BB/
PULPROG zg30
T 65536
HN SOLVENT cpC13
\ NS 16
DS 2
SWH 8012.820 Hz
FIDRES 0.122266 Hz
N (@) Me RO 4.0894966 sec
RG 19.
Ac Me oW 62.400 usec
DE 6.50 usec
TE 6.3 K
13 D1 1.00000000 sec
TDO 1
77777777 CHANNEL fl ========
SFO1 400.1324710 MHz
NUC1 1H
Pl 14.50 usec
ST 65536
SF 400.1300088 Mz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
pC 1.00
I I I I I I I I I I I I I I I I I I I I !
9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0 ppm
o ~iaN o AN~ © N~ ~ [a2] M~ o 0
< SN < clle = b < < O 0
— N — [l o o N ™ NOolm ©

S124



w0 O~ ™ O O A~ O~ AN O <‘><7
O ~ ~ O MM LW~ oM Nl 00 O O < — 00 N — N O O) O O
- . oy < ™M — < < o o N N WO Oy
o - " P P > YU BRUKER
~ o~ ©O 7o) M M NN N A A o~~~ 0 ™ N A — OO[\WMNHLN
— — e e B M e B M ~ ~ o~~~ [ToRTolNTe) < NN NN NN
\ | AN AN N NN
EXPNO 2
PROCNO 1
Date_ 20170106
Time 13.25
MeO INSTRUM spect
O PROBHD 5 mm PABBO BB/
PULPROG zgpg30
TD 65536
NHBoc SOLVENT cpcl3
NS 211
DS 2
HN SWH 24038.461 Hz
\ FIDRES 0.366798 Hz
AQ 1.3631988 sec
N e} Me RG 196.92
DW 20.800 usec
DE 6.50 usec
Ac Me TE 297.5 K
D1 2.00000000 sec
13 D11 0.03000000 sec
TDO 1
== CHANNEL f1 == =
SFO1 100.6228298 MHz
NUC1 13C
Pl 9.70 usec
SI 32768
SF 100.6127671 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
PC 1.40
JL l N o " L " vy h
190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 ppm
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Br

N H

Ac

15

O

8.0088
7.9894
7.4453
7.4262
7.3840
7.3654
7.3473
7.3449
7.2597
7.2197
7.2009

NH

o
N
[ee]
i
~

)

6.6933

[Io]
<
[Ye)
N
©

— OO
O ~-Iom
S MO AN A
o) OO O
M mm o

R w2

3. 8991
3.8846
3.3780
3.3638
3.3458
3.3315
2.9746
2.9458
2.9431
2.9140
2.6964
2.0386
2.0287
2.0226
2.0133
1.9978
1.9876
1.9775
1.9621
1.9527
1.7779
1.7617
1.7490
1.7365
1.7245
1.7082
1.5646
1.5526

/i

NAME xt1195-1
EXPNO 1
PROCNO 1
Date_ 20170109
Time 14.12
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG 2930
D 65536
SOLVENT cpcl3
NS 11
Ds 2
SWH 8223.685
FIDRES 0.125483
A0 3.9846387
RG 362
DW 60.800
DE 6.00
TE 294.5
D1 1.00000000
TDO 1

CHANNEL f1 =

1H

Hz
Hz
sec

usec
usec

sec

13.60 usec
-1.00 dB
400.1324710 MHz
32768
400.1300054 MHz
EM
0
0.30 Hz
0
1.00
I M Jt J( I UULJ Ak U 1
I I I I I I I I I I I I I I I I I I I I 1
9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 55 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 0.5 0.0 ppm
juj [elicelle)) o o o o <t N~ — F~r N | ©
o | i i N i i i i i mim
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EXPNO 2
PROCNO 1
Date_ 20170109
(o) Time 14.41
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zgpg30
Br NH D 65536
SOLVENT CDC13
NS 163
N DS 2
SWH 24038.461 Hz
FIDRES 0.366798 Hz
N H AQ 1.3631988 sec
0] RG 2050
Ac DW 20.800 usec
DE 6.00 usec
15 TE 295.1 K
D1 2.00000000 sec
di1l 0.03000000 sec
DELTA 1.89999998 sec
TDO 1
CHANNEL f1 =
13c
9.25 usec
-3.00 dB
100.6228298 MHz
= CHANNEL f2 =
CPDPRG2 waltzlé
NUC2 1H
PCPD2 80.00 usec
PL12 12.45 dB
PL13 18.00 dB
PL2 -1.00 dB
SFO2 400.1316005 MHz
ST 32768
SF 100.6127585 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
PC 1.40
g e A Mooy Vb AN A ! g | v Y Wity ot A AN
190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 ppm
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(@) NAME xt11966mg
EXPNO 3
PROCNO 1
Date_ 20170120
HO NH Time 0.37
INSTRUM spect
PROBHD 5 mm PABBO BB-
N PULPROG zg30
TD 65536
SOLVENT CDC13
N H NS 16
DS 2
O SWH 8223.685 Hz
AC FIDRES 0.125483 Hz
AQ 3.9846387 sec
RG 575
H DW 60.800 usec
Protubonine A DE 5.00 uecc
TE 295.3 K
D1 1.00000000 sec
12 mg/mL CER 0
= CHANNEL f1 ==
1H
13.60 usec
-1.00 dB
400.1324710 MHz
32768
400.1300054 MHz
EM
0
0.30 Hz
0
1.00
M L N M L’L i
I I I I I I I I I I I I I I I I I I I I
9.5 9.0 8.5 8.0 : 6.5 6.0 55 5.0 45 4.0 3.5 3.0 25 2.0 15 1.0 0.5 0.0 ppm
o e diezii=] MO M~ — [0 |© ~ [s2RE=] < |
S Q| | NN NN N| || <~
i || i e N i [ ™Mo
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EXPNO 4
PROCNO 1
(@) Date_ 20170120
Time 0.59
INSTRUM spect
HO PROBHD 5 mm PABBO BB-
NH PULPROG zgpg30
TD 65536
N SOLVENT CcDC13
NS 1011
DS 2
N H SWH 24038.461 Hz
o) FIDRES 0.366798 Hz
Ac AQ 1.3631988 sec
RG 2050
DW 20.800 usec
= DE 6.00 usec
Protubonine A TE 296.1 X
12 mL D1 2.00000000 sec
d11l 0.03000000 sec
mg/m DELTA 1.89999998 sec
TDO 1
== CHANNEL f1 =
13C
9.25 usec
-3.00 dB
100.6228298 MHz
== CHANNEL f2 ==
CPDPRG2 waltzl6
NUC2 1H
PCPD2 80.00 usec
PL12 12.45 dB
PL13 18.00 dB
PL2 -1.00 dB
SFO2 400.1316005 MHz
ST 32768
SF 100.6127539 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
PC 1.40
190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 Pprm
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_—5.9085
——5.8369

A
/
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0 £,
HO NH o
N ggLVENT

N H ?VIVERES
Ac O 2

Protubonine A TE
6 mg/mL

wb A

O 5502
5383
5
o142
/021
1.0
)
).9199

xt11966mglml
1

1

20170120
1.48

spect
5 mm PABBO BB-

295.5
1.00000000
1

CHANNEL f1 =
1H

13.60

-1.00
400.1324710
32768
400.1300054

EM

0
0.30

0
1.00

L0.9036

Hz
Hz
sec

usec
usec

sec

usec

9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5
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1 VAN NSV VAN
EXPNO 2
O PROCNO 1
Date_ 20170120
Time 6.37
HO INSTRUM spect
NH PROBHD 5 mm PABBO BB-
PULPROG zgpg30
TD 65536
N SOLVENT cpc13
NS 5000
DS 2
N H swH 24038.461 Hz
O FIDRES 0.366798 Hz
Ac RO 1.3631988 sec
RG 2050
. DW 20.800 usec
Protubonine A DE 6.00 usec
TE 296.3 K
D1 2.00000000 sec
6 mg/mL diil 0.03000000 sec
DELTA 1.89999998 sec
TDO 1
== CHANNEL f1l ==
NUC1 13C
Pl 9.25 usec
PL1 -3.00 dB
SFO1 100.6228298 MHz
== CHANNEL f2
CPDPRG2 waltzlé
NUC2 1H
PCPD2 80.00 usec
PL12 12.45 dB
PL13 18.00 dB
PL2 -1.00 dB
SFO2 400.1316005 MHz
ST 32768
SF 100.6127531 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
pC 1.40
190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 ppm
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NAME xt1195a-2
EXPNO 1
PROCNO 1
() Date_ 20170113
Time 12.53
INSTRUM spect
PROBHD 5 mm PABBO BB/
ACO NH PULPROG zg30
TD 65536
SOLVENT cpcl3
N NS 15
DS 2
SWH 8012.820 Hz
bd }4 FIDRES 0.122266 Hz
AQ 4.0894966 sec
Ac o RG 82.92
DW 62.400 usec
DE 6.50 usec
P . B TE 294.6 K
D1 1.00000000 sec
rotubonine EE 0
CHANNEL f1 =
30 mg/mL 400.1324710 MHz
1H
14.50 usec
65536
400.1300092 MHz
EM
0
0.30 Hz
0
1.00
T T T T T T T T T T T T T T T T T T T T !
9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 55 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0 ppm
o < w0 ™o ™|~ (32} ~ s o | (~w O
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NAME xt1195a-1
O EXPNO 2
PROCNO 1
Date 20170113
Time 12.36
ACO NH INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zgpg30
N ™ 65536
SOLVENT CDC13
N H NS 349
DS 2
Ac O SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631988 sec
. RG 196.92
Protubonine B oW 20.800 usec
DE 6.50 usec
TE 295.7 K
30 mg/mL D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
== CHANNEL f1 =
100.6228298 MHz
13C
9.70 usec
32768
100.6127574 MHz
EM
0
1.00 Hz
0
1.40
Lk m..‘hl.ll ' . ™ " " PR - " J b N A " o
" Wy ke i W i " vy ¥ oy W y ¥ h " y r' y h o i Py Y
190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 ppm
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