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1. General

For thin layer chromatography (TLC), Merck Silica gel 60 F254 aluminum sheets were used.
Flash column chromatography was performed using Merck silica gel 60 (230-400 mesh). 'H
NMR and “C NMR were recorded on a Bruker Avance 400. Proton chemical shifts are
reported in ppm downfield from tetramethylsilane or from the residual solvent as internal
standard in CDCls (6 7.26 ppm). Carbon chemical shifts were internally referenced to the
deuterated solvent signals in CDCl; (& 77.0 ppm). High-resolution mass spectra were
recorded on a Thermo Scientific LTQ Orbitrap ESI ion trap mass spectrometer.
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2. Synthesis of Furopyrans 2

Procedure for the Synthesis of Furopyrans 2 (Table 2)

To a mixture of 4-substituted dihydropyran 1' (0.1 mmol, lequiv) and paraformaldehyde (1.0
mmol, 10 equiv) in CH3CN (1.0 mL), pyrrolidine (0.05 mmol, 0.5 equiv, 50 mol %) and acetic
acid (0.1 mmol, 1.0 equiv, 100 mol %) was added. The reaction mixture was stirred at room

temperature (25 “C) until 1 was consumed (monitored by TLC).

The mixture was purified by

flash column chromatography (hexane/EtOAc) to afford furopyran 2.
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Flash column chromatography (hexane/EtOAc = 7:3), colorless solid.
"H NMR (400 MHz, CDCls): & 8.24 (d, J = 8.4 Hz, 2H), 7.42 (d, J =
8.4 Hz, 2H), 4.74 (dd, J = 16.2 Hz, 1.6 Hz, 1H), 4.58 (dd, J = 16.2
Hz, 0.8, Hz, 1H), 4.48 (dd, J = 11.6 Hz, 3.6 Hz, 1H), 4.43 (dd J
=11.6 Hz, 6.0 Hz, 1H), 4.37-4.27 (m, 3H), 3.87-3.82 (m, 1H), 1.35 (t,
J =72 Hz, 3H). "C NMR (100 MHz, CDCls): & 190.6, 165.8,
159.6, 147.8, 145.7, 142.1, 129.15, 129.09, 124.6, 67.8, 65.8, 63.5,
49.7, 38.0, 13.9. ESI-HRMS: caled for C;7H;sOsN ([M+H])
362.0870, found 362.0879.

Flash column chromatography (hexane/EtOAc = 8:2); colorless
solid. '"H NMR (400 MHz, CDCly): & 7.51 (d, J = 8.4 Hz, 2H),
7.07 (d, J = 8.4 Hz, 2H), 4.70 (dd, J = 16.4 Hz, 2.0 Hz, 1H), 4.58
(dd, J = 16.4 Hz, 1.2 Hz, 1H), 4.45 (dd, J = 11.6 Hz, 3.6 Hz, 1H),
4.40 (dd, J = 11.6 Hz, 6.2 Hz, 1H), 4.30 (q, J = 7.2 Hz, 2H), 4.17
(brd, J = 5.2 Hz, 1H), 3.79 (ddd, J = 6.2 Hz, 5.2 Hz, 3.6 Hz, 1H),
1.34 (t, J = 7.2 Hz, 3H). "“C NMR (100 MHz, CDCl3): § 191.3,
166.1, 159.8, 141.7, 137.4, 132.6, 130.4, 129.6, 122.4, 68.0, 66.0,
63.3, 49.7, 38.0, 13.9. ESI-HRMS: caled for C,;7H;s0,4Br
(IM+H]") 395.0125, found 395.0134.

Flash column chromatography (hexane/EtOAc = 7:3); pale yellow
gum. 'H NMR (400 MHz, CDCL): & 7.69 (d, J = 8.4 Hz, 2H),
7.34 (d, J = 8.4 Hz, 2H), 4.72 (dd, J = 16.4 Hz, 1.6 Hz, 1H), 4.57
(dd, J = 16.4 Hz, 1.2 Hz, 1H), 4.46 (dd, J = 11.6 Hz, 3.6 Hz, 1H),
4.42 (dd, J=11.6 Hz, 5.6 Hz, 1H), 4.37-4.26 (m, 3H), 3.83-3.79 (m,
1H); 1.35 (t, J = 7.2 Hz, 3H). >C NMR (100 MHz, CDCl): §
190.7, 165.7, 159.6, 143.7, 142.1, 133.1, 129.1, 128.8, 117.9, 112.5,
67.8, 65.7, 63.4, 49.6, 382, 13.8. ESI-HRMS:
C1sH1sNOg ([M+H]") 342.0972, found 342.0971.

caled for

1
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Compound 2d
Flash column chromatography (hexane/EtOAc = 8:2); colorless

MeO.__ _OMe )
o) gum, dr = 7:3.  'H NMR (400 MHz, CDCls): § 4.92-4.68 (m,
CO.Et 2H x 7/10), 4.52 (dd, J=12.2 Hz, 3.4 Hz, 1H x 3/10), 4.43-4.16
o | ? (m, 5H + 1H x 3/10), 3.81 (td, J = 7.6 Hz, 3.6 Hz, 1H x 7/10),
o o 3.71-3.64 (m, 1H x 3/10), 3.60-3.54 (m, 1H x 3/10), 3.39 (s, 3H

x 3/10), 3.36 (s, 3H x 7/10), 3.28 (s, 3H x 7/10), 3.26 (s, 3H x
3/10), 1.40 (t, J = 7.2 Hz, 3H x 7/10), 1.38 (t, J = 7.2 Hz, 3H x 3/10). C NMR (100 MHz,
CDCLy): & 191.7, 190.1, 166.3, 160.2, 159.6, 142.0, 141.5, 128.9, 128.0, 105.6, 104.2, 69.4,
69.1, 67.3, 65.4, 63.0, 62.6, 56.4, 54.9, 54.1, 53.9, 42.0, 41.9, 40.2, 38.9, 14.0. ESI-HRMS:
caled for C14H;905 ((M+H]") 315.1074, found 315.1084.

3. Synthesis of Dimethylene Derivatives 3 and of Pyran Derivative 4a

Procedure for the Synthesis of Dimethylene Derivatives 3 (Table 3)

Method A. To a mixture of 4-substituted dihydropyran 1 (0.1 mmol, lequiv) and
paraformaldehyde (1.0 mmol, 10 equiv) in CH3CN (1.0 mL), diethylamine (0.025 mmol, 0.25
equiv, 25 mol %) and acetic acid (0.05 mmol, 0.5 equiv, 50 mol %) was added. The reaction
mixture was stirred at room temperature (25 °C) until 1 was consumed (monitored by TLC).
The mixture was purified by flash column chromatography (hexane/EtOAc) to afford
dimethylene derivative 3.

Method B. To a mixture of 4-substituted dihydropyran 1 (0.2 mmol, lequiv) and
paraformaldehyde (2.0 mmol, 10 equiv) in CH3CN (2.0 mL), diethylamine (0.14 mmol, 0.7
equiv, 70 mol %) and acetic acid (0.1 mmol, 0.5 equiv, 50 mol %) was added. The reaction
mixture was stirred at room temperature (25 °C) until 1 was consumed (monitored by TLC).
The mixture was purified by flash column chromatography (hexane/EtOAc) to afford
dimethylene derivative 3.

A 1 g-scale reaction of 1a to afford 3a (Table 1, entry 10). To a mixture of 4-substituted
dihydropyran 1a (2.74 mmol, lequiv) and paraformaldehyde (27.4 mmol, 10 equiv) in CH3;CN
(27 mL), diethylamine (200 pL, 1.9 mmol, 0.7 equiv) and acetic acid (82 pL, 1.4 mmol, 0.5
equiv) was added. The reaction mixture was stirred at room temperature (25 “C) for 24 h
(until 1 was consumed, monitored by TLC). The mixture was concentrated under vacuum
and was purified by flash column chromatography (hexane/EtOAc = 8:2 to 7:3) to afford
dimethylene derivative 3a (426 mg, 40%) and 4a (205 mg, 20%). Compound 4a was eluted
first and then compound 3a was eluted.

Compound 3a

Method A. Flash column chromatography (hexane/EtOAc =

8:2 to 7:3), colorless gum. 'H NMR (400 MHz, CDCls): &

8.19 (d, J = 8.8, Hz, 2H), 7.35 (d, J = 8.8, Hz, 2H), 6.48 (s,
o o 2H), 5.96 (s, 2H), 5.49 (s, 1H), 4.36 (q, J = 7.2 Hz, 4H), 1.36

EtO OEt

NO,
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(t,J =7.2Hz, 6H). "CNMR (100 MHz, CDCLs): 8 186.1, 163.1, 147.4, 145.3, 144.1, 134.4,
129.8, 124.1, 62.6, 43.9, 14.0. ESI-HRMS: calcd for CioH0OsN ([M+H]") 390.1183, found

390.1175.
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In the reaction to afford 3a (Method A), compound 4a was also
obtained. Flash column chromatography (hexane/EtOAc = 8:2
to 7:3), colorless gum. '"H NMR (400 MHz, CDCl;): & 8.25 (d,
J = 8.8 Hz, 2H), 7.46 (dd, J = 8.8, 2.0, Hz, 2H), 6.55 (s, 1H),
5.16 (s, 2H), 4.34 (q, J = 7.1 Hz, 2H), 3.65 (q, J = 7.1 Hz, 2H),
1.36 (t, J = 7.1 Hz, 3H), 1.09 (t, J = 7.1 Hz, 3H). "*C NMR
(100 MHz, CDCls): 8 184.6, 162.6, 160.9, 150.2, 148.5, 146.3,
142.2, 129.5, 123.7, 119.5, 112.0, 66.3, 62.4, 62.3, 14.1, 13.5.
ESI-HRMS: calcd for C;gH ;303N ([M+H]") 376.1027, found
376.1030.

Method A. Flash column chromatography (hexane/EtOAc =
8:2), colorless gum. 'H NMR (400 MHz, CDCl5): & 7.46 (d,
J=8.4, Hz, 2H), 7.04 (d, J = 8.4, Hz, 2H), 6.40 (s, 2H), 5.93
(s, 2H), 5.35 (s, 1H), 4.35 (q,J = 7.2 Hz, 4H), 1.36 (t,J = 7.2
Hz, 6H). '*C NMR (100 MHz, CDCL): & 186.4, 163.3,
144.7, 136.6, 133.8, 132.0, 130.6, 121.5, 62.4, 43.6, 14.0.
ESI-HRMS: calcd for C19H006Br ((M+H]") 423.0438, found
423.0429.

Method B. Flash column chromatography (hexane/EtOAc =
7:3), colorless gum. 'H NMR (400 MHz, CDCls): & 7.62 (d,
J=8.2 Hz, 2H), 7.27 (d, J = 8.2, Hz, 2H), 6.44 (s, 2H), 5.92
(s, 2H), 5.42 (s, 1H), 4.33 (q,J = 7.1 Hz, 4H), 1.34 (t, J = 7.1
Hz, 6H). "“C NMR (100 MHz, CDCL): & 186.2, 163.1,
144.0, 143.3, 134.3, 132.6, 129.6, 118.4, 111.5, 62.5, 44.0,
14.0. ESI-HRMS: calcd for CoH006N ([M+H]") 370.1285,
found 370.1259.

Method B. Flash column chromatography (hexane/EtOAc =
8:2), colorless gum. 'H NMR (400 MHz, CDCls): & 7.34-
7.14 (m, 5H), 6.38 (s, 2H), 5.93 (s, 2H), 5.40 (s, 1H), 4.34 (q,
J =7.1 Hz, 4H), 1.35 (t, J = 7.1 Hz, 6H). ">C NMR (100
MHz, CDCl3): § 186.5, 163.5, 145.1, 137.4, 133.7, 128.9,
128.8, 127.4, 62.3, 44.0, 14.0 ESI-HRMS: calcd for
C19H2106 ([M+H]") 345.1333, found 345.1327.
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Compound 3e
Method B. Flash column chromatography (hexane/EtOAc =
8:2), colorless gum. 'H NMR (400 MHz, CDCls): & 7.06 (d,
J=28.5 Hz, 2H), 6.85 (d, J = 8.8, Hz, 2H), 6.35 (s, 2H), 5.92
0 o (s, 2H), 5.34 (s, 1H), 4.34 (q, J = 7.1 Hz, 4H), 3.78 (s, 3H),
Etoﬁ oet 135 (t J =7.1 Hz, 6H). “C NMR (100 MHz, CDCls): &
O

OMe

186.6, 163.5, 158.9, 145.4, 133.4, 129.9, 129.2, 114.2, 62.3,
55.2,43.2, 14.0. ESI-HRMS: caled for CyH,30; ([M+H])
375.1438, found 375.1437.
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DOUWONMUOUANMIOANODANOOMOAFINANOWVWANNDHOWOWMMD™DNMOODO ML LD O Current Data Parameters
NOWNIN HHOOWWAODWVWWOWITMNM AORIHHIEMMNMANHOOWON OO FMmMmANWS N NAME Aug29-2014
FHANANNDDCDVOVONDFFFIFFFIFILTONONNNONOMOMM ™M NNNODODEOO®OO MMM EXPNO 10
[ N I T T R R I R e S S O S e S S L S B R PROCNO 1
L L L
F2 - Acquisgition Parameters
Date 20140829
Time 15.25
INSTRUM spect
PROBHD 5 mm PABBO BB/
NO2 PULPROG 7930
TD 65536
SOLVENT CDC13
NS 16
Dg 2
SWH 8012.820 Hz
(0] FIDRES 0.122266 Hz
rte)] 4.0894465 gec
RG 54.59
O | CozEt DW 62.400 usec
DE 6.50 usec
o TE 298.2 K
D1 1.00000000 sec
O TDO 1
2a ======== CHANNEL f1 ========
SFO1 400.1324710 MHz
NUC1 1H
Pl 15.00 usec
PLW1 8.00000000 W
F2 - Processing parameters
ST 65536
SF 400.1300097 MHz
WDW EM
S9B 0
LB 0.30 Hz
GB 0
PC 1.00
Jk Sl \

L B B L B R L LR L B

T L L By B I

9 8 7 6 5 4 3 2 1 0 ppm
8 S 88 8|8 3
N N | =|NM O [+]



Current Data Parameters

NAME Aug29-2014
w [=3Ts) 0 o w0 oo EXPNO 20
e 2w e Hou 538 3838 53 5 PROCNO 1
o [Ts) o [TeRe] o OV e . “ e A N A
o w0 [Ts] < oo ISl ~~W S~ oM o @ ] L )
I - o o o N A A < g — F2 - Acquigition Parameters
Date 20140829
Time 16.37
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zZgpg30
TD 65536
NO, SOLVENT cDels
NS 1100
Ds 4
SWH 24038.461 Hz
FIDRES 0.366798 Hz
(@] AQ 1.3631488 sec
RG 195.88
DwW 20.800 usec
CO,Et DE 6.50 usec
0] | TE 299.4 K
D1 2.00000000 sec
0] D11 0.03000000 sec
() TDO 1
2a ======== CHANNEL f1l ========
SFO1 100.6228293 MHz
NUC1 13C
Pl 10.00 usec
PLW1 70.00000000 W
======== CHANNEL f2 ========
SFO2 400.1316005 MHz
NUC2 1H
CPDPRG [2 waltzle
PCPD2 80.00 usec
PLW2 8.00000000 W
PLW12 0.28125000 W
PLW13 0.28125000 W
F2 - Procegsing parameters
ST 32768
SF 100.6127690 MHz
L UL . e
S5B 0
LB 1.00 Hz
GB 0
T T T T T T T T T T T —PC 1.40
200 180 160 140 120 80 60 40 ppm
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Current Data Parameters

OO NAHYW AN AMNMONNTANOODO AT NOANNHFWOWOMOANWOONMOWWON
HOAMNWOWANNOOODOWVWNWVWWOUELTMHOOM>PTNOOMWOMCTWHOOOWOOTIM™L HAN NAME Novl7-2014
nmFgNOoCOoOVYVYVLOVUNNFHHIEHIFISISTOTNNO N ANNAAHOO>D>DI>MNMNM EXPNO 20
DDA A IS SISO N A AA PROCNO 1
F2 - Acquisgition Parameters
Date_ 20141117
Time 16.51
INSTRUM spect
PROBHD 5 mm PABBO BB/
Br PULPROG zg30
TD 65536
SOLVENT CDC13
NS 16
DS 2
SWH 8012.820 Hz
() FIDRES 0.122266 Hz
rte)] 4.0894465 gec
RG 77.81
CO,Et DW 62.400 usec
O | DE 6.50 usec
TE 298.3 K
@) D1 1.00000000 sec
TDO 1
2b ======== CHANNEL fl ========
SFO1 400.1324710 MHz
NUC1 1H
Pl 15.00 usec
PLW1 8.00000000 W
F2 - Processing parameters
ST 65536
SF 400.1300100 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
BC 1.00
Lo _MJ\“JUM«.h l
9 8 7 6 5 4 3 2 1 0 ppm
(= < WMo~ wlo M~
2 e clelee|e <
(3] (9] NINN |~ Ly
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Current Data Parameters

NAME Nov1l7-2014
=3 o @ N O NWH W EXPNO 40
« oo moawae D3R 883 = & 3 PROCNO 1
™ ol D - N O 3 (o] . . e . . .
o (GRS H MmN A IR N ] o r~ ]
i = oA AA S v v = “ ial F2 - Acquisgition Parameters
T Vil T
Time 18.01
INSTRUM spect
PROBHD 5 mm PABBO BB/
Br PULPROG 29pg30
TD 65536
SOLVENT CDC13
NS 1024
D8 4
() SWH 24038.461 Hz
FIDRES 0.366798 Hz
rte)] 1.3631488 gec
CO Et RG 195.88
0 | 2 DW 20.800 usec
DE 6.50 usec
() TE 299.3 K
D1 2.00000000 gec
(0] D11 0.03000000 sec
TDO 1
2b ======== CHANNEL f1 ========
SFO1 100.6228293 MHz
NUC1 13C
P1 10.00 usec
PLW1 70.00000000 W
======== CHANNEL f2 ========
SFO2 400.1316005 MHz
NUC2 1H
CPDPRG [2 waltzle
PCPD2 80.00 usec
PLW2 8.00000000 W
PLW12 0.28125000 W
PLW13 0.28125000 W
F2 - Processing parameters
ST 32768
| L] | ] | | SF 100.6127690 MHz
WDW EM
SS5B 0
LB 1.00 Hz
GB 0
1 ‘ \ ‘ \ ‘ \ ' \ ' \ \ ' ' — °C 1.40
200 180 160 140 120 100 80 60 40 ppm
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)
RS ENe 9I3C83H0NeY0RTS8YaeSs20n538 208 S Current Data Parameters
-~ 00O MmN N EEEEO 00 S S S S0 0M0NNNNO®DDD o Moo . NAME FT-RD-279-C
AN e N iV 1
F2 - Acquisition Parameters
Date 20171222
Time 10.13
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zg30
CN TD 65536
SOLVENT CDC13
NS 16
D3 2
SWH 8012.820 Hz
(o) FIDRES 0.122266 Hz
AQ 4.0894465 sec
RG 77.81
DW 62.400 usec
O | COQEt DE 6.50 usec
TE 297.9 K
(@) D1 1.00000000 sec
TDO 1
======== CHANNEL fl ========
2c SFO1 400.1324710 MHz
NUCL 1H
Pl 15.00 usec
PLW1 7.50000000 W
F2 - Processing parameters
ST 65536
SF 400.1300097 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
L | MLL l
n
8 7 6 5 4 3 2 1 0 ppm
Nl [ DOV IN|WIO <
(=11 (=2 =221 (] o
o |+ Sl«|«=ldiloclo 1)
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ﬁ SS ul\)g ?j:g &'?ﬁ — 3w N w0 o (s8] e} <t
5 8 % 29 438 59 N S
— | — — o~ — -~~~ 0w W0 = o) — 1
NNV NN .
CN
0]
7 CO,Et
O
0]
2c
T I T T T I T I T I T I i I T I T I T I T
180 160 140 120 100 80 60 40 20 ppm

Current Data Parameters

NAME FT-RD-279-C
EXPNO 33
PROCNO 1

F2 - Acquisition Parameters
Date 20171222

Time 10.49
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zgpg30

TD 65536
SOLVENT CDC13

NS 500

DS 2

SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631488 sec
RG 195.88

DW 20.800 usec
DE 6.50 usec
TE 298.5 K

D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
======== CHANNEL fl ========
SFO1 100.6228298 MHz
NUC1 13C

Pl 10.00 usec
PLW1 72.00000000 W
======== CHANNEL f2 ========
SFO2 400.1316005 MHz
NUC2 1H
CPDPRG[2 waltzle
PCPD2 80.00 usec
PLW2 7.50000000 W
PLW12 0.26367000 W
PLW13 0.16633999 W

F2 - Processing parameters
SI 32768

SF 100.6127717 MHz
WDW EM

SSB 0

LB 1.00 Hz
GB 0

PC 1.40
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Current Data Parameters

oMM AN A dMINFSOOANNOA ANV ANNNDANAHTONOOWSSHD™OM
WA MOOWMAYEM AO0ONAAONDVWHOODNOANA™NOVMANHOONWON™OL) W O © W NAME Augl5-2014
NGO OO uwunmmMmWOMWMFFFEFEO MmN MANNNAAA©OOOOS_MSIOIOMMNNH®M®M M EXPNO 20
L\<ﬂ<ﬂ<ﬂ<ﬂ<ﬂ<ﬂ<ﬁ<ﬁ<ﬁ<ﬁ<ﬂ<ﬂ<ﬂ<ﬂ<ﬂ<ﬂ<ﬂ<ﬂ<ﬂ<ﬂ<ﬂ<ﬂ<ﬂ<ﬂwq*wmmmmmmmmmmmm.—i.—iﬁﬁPROCNO 1
L, S [ B |
F2 - Acquisition Parameters
Date_ 20140815
Time 18.25
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG 7930
TD 65536
SOLVENT cDC13
NS 16
DS 2
SWH 8012.820 Hz
MeO OMe FIDRES 0.122266 Hz
(@) AQ 4.0894465 sec
RG 71.01
DW 62.400 usec
COzEt DE 6.50 usec
O | TE 298.3 K
D1 1.00000000 sec
o TDO 1
() ======== CHANNEL fl ========
. SFO1 400.1324710 MHz
2d (dr 7:3) Nuel o
Pl 15.00 usec
PLW1 8.00000000 W
F2 - Processing parameters
sI 65536
SF 400.1300096 MHz
WDW EM
SS5B 0
LB 0.30 Hz
GB 0
PC 1.00
JL L
9 8 7 6 5 4 3 2 1 0 ppm
QMNFF%’)FN"”\ <
Q¥R TNO NN N
A== =1 T IR <
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Current Data Parameters

NAME Augls-2014
EXPNO 30
<+ 0 0w o oo — 0 PROCNO 1
-~ o ™ N0 o = o O wn o MO NNYWOSFSNO HIF DN O ™~
.. . . . . e MO~ FANMOWHNHNO OO DN [=] .
- o v oo I @ @ W AR SRR . F2 - Acquisition Parameters
(a3l e)) O W -+ (o o) o O 0O MANY NN OO A
— = o — — — L~ 00 W0 WWWWLW LW ™ — Date_ 20140818
Time 16.02
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zZgpg30
TD 65536
SOLVENT CDC13
NS 1600
D8 4
SWH 24038.461 Hz
MeO OMe FIDRES 0.366798 Hz
(@) AQ 1.3631488 sec
RG 195.88
DwW 20.800 usec
COZEt DE 6.50 usec
| TE 299.7 K
D1 2.00000000 gec
O D11 0.03000000 sec
C) TDO 1
. ======== CHANNEL fl ========
2d (dr 73) SFO1 100.6228293 MHz
NUC1 13C
P1 10.00 usec
PLW1 70.00000000 W
======== CHANNEL f2 ========
SFO2 400.1316005 MHz
NUC2 1H
CPDPRG [2 waltzle
PCPD2 80.00 usec
PLW2 8.00000000 W
PLW12 0.28125000 W
PLW13 0.28125000 W
F2 - Procegsing parameters
ST 32768
J .lL | ] ) )L J . - - fF 100.6127690 MHz
y y . . IDW EM
SS5B 0
LB 1.00 Hz
GB 0
' \ | | ‘ 1 ‘ | | ‘ \ ' \ ' rec 1.40
180 160 140 120 100 80 60 40 ppm
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= = o o 0 o 0o O AR Current Data Parameters

85 o8N S 8 2 R o o o NAME FT-RD-96B

.. . . . EXPNO

\/ \,/ | | | W W F2 - Acquisition Parameters
Date 20170303
Time 16.54
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 4.0894465 sec
RG 31.13

CDEt DW 62.400 usec
DE 6.50 usec
TE 298.9 K
D1 1.00000000 sec
TDO 1
======== (CHANNEL fl ========
SFO1 400.1324710 MHz
NUC1 1H
Pl 15.00 usec
PLW1 7.50000000 W
F2 - Processing parameters
SI 65536
SF 400.1300094 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
I J L
| IR B I L B B I I B B B
8 7 ) 5 4 3 2 1 0 ppm

™~ © {+)) o] (e () =

(=] o ()] o [+2] o (=

o o - o =) < o
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; § and o8 o3y g 3 g
o o) [aeTo R < OV = . . .
a 3 I/ R B NSO B 3
N T Vo |
0 0
EtO OEt
o} o)
3a
I ' | v | ' | . | Y | i | ’ | i | v |
180 160 140 120 100 80 60 40 20 ppm

Current Data Parameters

MHz

Hz

NAME FT-RD-96B
EXPNO 11
PROCNO 1
F2 - Acquisition Parameters
Date_ 20170303
Time 17.08
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zgpg30
TD 65536
SOLVENT CDC13
NS 256
DS 2
SWH 24038.461
FIDRES 0.366798
AQ 1.3631488
RG 195.88
DW 20.800
DE 6.50
TE 299.4
D1 2.00000000
D11 0.03000000
TDO 1
======== CHANNEL fl ====
SFO1 100.6228298
NUC1 13C
Pl 10.00
PLW1 72.00000000
======== CHANNEL f2 ====
SFO2 400.1316005
NUC2 1H
CPDPRG[2 waltzlé
PCPD2 80.00
PLW2 7.50000000
PLW12 0.26367000
PLW13 0.16633999
F2 - Processing parameters
SI 32768
SF 100.6127690
WDW EM
SSB 0

LB 1.00
GB 0

PC 1.40
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8.263
8.241
7.476
7.471
7.459
7.454
7.260
—5.166
4.370
4,352
4,334
4.316
3.678
3.660
3.642
3.624
1.374
1.356
1.338
1.105

-~

w O

w o~ Current Data Parameters
e NAME FT-RD-96A
— EXPNO 10

W V \j W PROCNO 1

F2 - Acquisition Parameters
Date 20170303

Time 16.16
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 4.0894465 sec
RG 54.59

DW 62.400 usec
DE 6.50 usec
TE 298.8 K

Dl 1.00000000 sec
TDO 1
======== CHANNEL fl ========
SFO1 400.1324710 MHz
NUC1 1H

Pl 15.00 usec
PLW1 7.50000000 w

F2 - Processing parameters
SI 65536

SF 400.1300095 MHz
WDW EM

SSB 0

LB 0.30 Hz
GB 0

PC 1.00

HEE

S

8 7 6 5 4 3 2 1 0 ppm
S 3 8 8 =8 =l
o - o - [\ o ®lle
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0
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Current Data Parameters

NAME FT-RD-96A
EXPNO 11
PROCNO 1

F2 - Acquisition Parameters
Date 20170303

Time 16.31
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zgpg30

TD 65536
SOLVENT CDC13

NS 256

DS 2

SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631488 sec
RG 195.88

DW 20.800 usec
DE 6.50 usec
TE 29%.4 K

D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
======== CHANNEL fl ========
SFO1 100.6228298 MHz
NUC1 13C

Pl 10.00 usec
PLW1 72.00000000 W
======== CHANNEL f2 ========
SFO2 400.1316005 MHz
NUC2 1H
CPDPRG[2 waltzlé
PCPD2 80.00 usec
PLW2 7.50000000 W
PLW12 0.26367000 W
PLW13 0.1663399% W

F2 - Processing parameters
SI 32768

SF 100.6127690 MHz
WDW EM

SSB 0

LB 1.00 Hz
GB 0

PC 1.40

S17



Current Data Parameters

>0 OoO;, <t — <t W oo o N 0 o - NAME Dec08-2014
wFHEFOVwNN O ™ L0 SN <t N 0~ 0 <t EXPNO 10
IFNOO O ™ Mmoo m Mmoo PROCNO 1
[l A S X L0 L0 < <t <t — s
F2 - Acquisition Parameters
NV N \/
Time 11.39
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zg30
Br D 65536
SOLVENT CDC13
NS 16
DS 2
SWH 8012.820 Hz
FIDRES 0.122266 Hz
() () rte)] 4.0894465 gec
RG 54.59
Eto OEt DwW 62.400 usec
DE 6.50 usec
() TE 298.5 K
D1 1.00000000 sec
3b TDO 1
======== CHANNEL fl ========
SFO1 400.1324710 MHz
NUC1 1H
P1 15.00 usec
PLW1 8.00000000 W
F2 - Processing parameters
ST 65536
SF 400.1300097 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
BC 1.00
. B S J\ Jm
L L L L B L B L B L B L S B
9 8 7 6 5 4 3 2 1 0 ppm
(2] [o0] Q (2] 0 ¥e] N
()] [<}] (2] ()] (2] o o
- | = |+ o < ©
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Current Data Parameters

NBME Dec08-2014
EXPNO 20
- - 5 8356 e w0 o o PROCNO 1
© o ¢ Yoao A 2en = 9 e o
9 9 S 0090 N D Q < = F2 - Acquisition Parameters
Date_ 20141208
T Vo]
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zZgpg30
TD 65536
Br SOLVENT CDC13
NS 1024
DS 4
SWH 24038.461 Hz
FIDRES 0.366798 Hz
rte)] 1.3631488 gec
(o) O RG 195.88
DwW 20.800 usec
EtO OEt DE 6.50 usec
TE 299.5 K
D1 2.00000000 sec
0] 0] D11 0.03000000 sec
TDO 1
3b ======== CHRNNEL f1 ========
SFO1 100.6228293 MHz
NUC1 13C
P1 10.00 usec
PLW1 70.00000000 W
======== CHANNEL f2 ========
8FO2 400.1316005 MHz
NUC2 1H
CPDPRG [2 waltzlé
PCPD2 80.00 usec
PLW2 8.00000000 W
PLW12 0.28125000 W
PLW13 0.28125000 W
F2 - Processing parameters
SI 32768
SF 100.6127690 MHz
| WDW EM
- SSB 0
LB 1.00 Hz
GB 0
\ ' | ‘ \ ‘ | ' 1 \ 1 T FC 1.40
200 180 160 140 120 100 80 60 ppm
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Current Data Parameters

NAME FT-RD-257-A
EXPNO 10
PROCNO 1

F2 - Acquisition Parameters
Date 20171115

Time 17.42
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 4.08%94465 sec
RG 31.13

DW 62.400 usec
DE 6.50 usec
TE 297.8 K

D1 1.00000000 sec
TDO 1
======== CHANNEL fl ========
SFO1 400.1324710 MHz
NUC1 1H

Pl 15.00 usec
PLW1 7.50000000 W

F2 - Processing parameters
SI 65536

SF 400.1300097 MHz
WDW EM

SSB 0

LB 0.30 Hz
GB 0

PC 1.00

S20



186.22

u
—
o
)
—

__~144.04

=~113.31
_~134.39

——132.064
T™-129.66

—118.44

—111.56

77.41
77.09
76.77

—62.59

—44.08

14.01

|
180

T
160

|
140

T
120

T
100

80

ppm

Current Data Parameters

NAME FT-RD-257-A
EXPNO 11
PROCNO 1

F2 - Acquisition Parameters
Date 20171115

Time 17.50
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zgpg30

TD 65536
SOLVENT CDC13

NS 128

DS 2

SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631488 sec
RG 185.88

DWW 20.800 usec
DE 6.50 usec
TE 298.3 K

D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
======== CHANNEL fl ========
SFO1 100.6228298 MHz
NUC1 13C

Pl 10.00 usec
PLW1 72.00000000 W
======== CHANNEL f2 ========
SF02 400.1316005 MHz
NUC2 1H
CPDPRG waltzlé
PCPD2 80.00 usec
PLW2 7.50000000 W
PLW12 0.26367000 W
PLW13 0.16633999 W

F2 - Processing parameters
ST 32768

SF 100.61276590 MHz
WDW EM

SSB 0

LB 1.00 Hz
GB 0

PC 1.40
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Current Data Parameters

NAME FT-RD-256-A
EXPNO 10
PROCNO 1

F2 - Acquisition Parameters
Date_ 20171115

Time 9.51
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 4.0894465 sec
RG 31.13

DW 62.400 usec
DE 6.50 usec
TE 297.7 K

D1 1.00000000 sec
TDO 1
======== CHANNEL fl ========
SFO1 400.1324710 MHz
NUC1 1H

Pl 15.00 usec
PLW1 7.50000000 W

F2 - Processing parameters
ST 65536

SF 400.1300097 MHz
WDW EM

SSB 0

LB 0.30 Hz
GB 0

PC 1.00
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g 8 Q ; Q g g R PR o - - Current Data Parameters
— — LR R e R | [ o] <t — NAME FT-RD-256-A
EXPNO 11
T WY Vol :
F2 - Acquisition Parameters
Date 20171115
Time 10.07
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zgpg30
TD 65536
SOLVENT CDC13
NS 256
DS 2
SWH 24038.461 Hz
0 0 FIDRES 0.366798 Hz
AQ 1.3631488 sec
EtO OFt RG 195.88
DW 20.800 usec
(@) (@) DE 6.50 usec
3d TE 298.3 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
== CHANNEL f
100.6228298 MHz
13C
10.00 usec
72.00000000 W
======== CHANNEL f2 ========
SFO2 400.1316005 MHz
NUC2 1H
CPDPRG[2 waltzl6
PCPD2 80.00 usec
PLW2 7.50000000 W
PLW12 0.26367000 W
PLW13 0.16633999 W
F2 - Processing parameters
SI 32768
SF 100.6127690 MHz
WDW EM
L N L ) SSB 0
i LB 1.00 Hz
GB 0
PC 1.40
| ' | i | ' | ’ | ' | ' | ’ | ' | ' | '
180 160 140 120 100 80 60 40 20 ppm
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Current Data Parameters

NAME FT-RD-255-A
EXPNO 10
PROCNO 1

F2 - Acquisition Parameters
Date 20171115

Time 10.29
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zg30

D 65536
SOLVENT CDC13

NS 16

DS 2

SWH 8012.820 Hz
FIDRES 0.122266 Hz
AQ 4.08594465 sec
RG 31.13

DW 62.400 usec
DE 6.50 usec
TE 297.8 K

Dl 1.00000000 sec
TDO 1
======== CHANNEL fl ========
SFO1 400.1324710 MHz
NUC1 1"

Pl 15.00 usec
PLW1 7.50000000 W

F2 - Processing parameters
SI 65536

SF 400.1300097 MHz
WDW EM

SSB 0

LB 0.30 Hz
GB 0

PC 1.00
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Current Data Parameters

NAME FT-RD-255-A
EXPNO 11
PROCNO 1

F2 - Acquisition Parameters
Date 20171115

Time 10.44
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zgpg30

TD 65536
SOLVENT CDC13

NS 256

DS 2

SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631488 sec
RG 195.88

DwW 20.800 usec
DE 6.50 usec
TE 298.4 K

D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
======== CHANNEL fl ========
SFO1 100.6228298 MHz
NUC1 13¢C

Pl 10.00 usec
PLW1 72.00000000 W
======== CHANNEL f2 ========
SFO2 400.1316005 MHz
NUC2 1H
CPDPRG[2 waltzlé
PCPD2 80.00 usec
PLW2 7.50000000 W
PLW12 0.26367000 W
PLW13 0.16633999 W

F2 - Processing parameters
ST 32768

SF 100.6127690 MHz
WDW EM

SSB 0

LB 1.00 Hz
GB 0

PC 1.40
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