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1. General methods:

All the reactions were performed in an oven-dried glassware under argon atmosphere.
Solvents were dried using standard methods. Dichloromethane, dichloroethane, and toluene
were distilled over calcium hydride. Unless otherwise stated, all the commercial reagents
were used as received. Progress of the reaction was monitored by thin layer chromatography
(Merck silica gel 60 F-254, 0.25 nm, precoated plates on alumina). Column chromatographic
purifications were performed on Merck silica gel (100-200 mesh). Melting points were
recorded on a digital melting point apparatus and are uncorrected.

Spectroscopic characterizations were carried out at the Central Instrumentation Facility
(CIF), Indian Institute of Science Education and Research (IISER) Bhopal. *H-NMR spectra
were recorded on Bruker Avance Il FT-NMR spectrometers at 400 MHz, 500 MHz or 700
MHz and *C-NMR spectra were recorded at 101 MHz, 126 MHz or 176 MHz. *H-NMR
chemical shifts are reported in ppm relative to the TMS (0=0) or CDCI; signal (6= 7.26) and
are abbreviated as follows: s (singlet), d (doublet), t (triplet), q (quartet), m (multiplet), br
(broad). "*C-NMR chemical shifts are reported in ppm relative to the residual CDCl; signal
(0=77.16). IR spectra were recorded on a Perkin Elmer FT-IR spectrometer. HRMS data was

obtained on a Bruker micro TOF-QII or Agilent 5975C high resolution mass spectrometers.
2. Starting materials:
Diazoenals 1a-j were prepared according to our reported procedures (Scheme S1).12

(i) TsN3, DBU, MeCN, 0 °C

(i) TBAF, THF, 0°C 1a; R = 4-H
o (iii) 1BX, DMSO, rt 1*’1 5 =2-:\)/'§|
§ ¢ R = 4-OMe
RS oTes 1d: R = 4-CI
N2 1e: R =4-Br
1f. R = 2-Br
(i) POCI4/DMF, 0 °C
Q | (ii) ag. NaHCO3, 0 °C
19
| N,
(i) POCI,/DMF, 0 °C
(i) ag. NaHCO3, 0 °C
ROLC \ s 1h: R =Me
5 1i:R = Et
N, 1j: R =Bn

Scheme S1: Preparation of diazoenals 1a-j
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(E)-5-(2-bromophenyl)-4-diazo-5-oxopent-2-enal (1f): Obtained as a yellow solid; 'H
NMR (400 MHz, DMSO-ds) 6 9.49 (d, J = 7.2 Hz, 1H), 7.76 (d, J = 7.8 Hz, 1H), 7.58 — 7.51
(m, 2H), 7.51 — 7.46 (m, 1H), 7.33 (brs, 1H), 6.28 (brs, 1H); IR (neat): 2830, 2107, 1673,
1644, 1603, 1336, 1108 cm™; HRMS (ESI) m/z calc. for C1;H7BrO, (M+H)* 250.9702 found
250.9697.

Diazo compounds 1a’-d’ were prepared according to the reported procedure (Scheme S2).%°

o TsN3, DBU jﬁ(Rz
2 _— 1
R1J\/R R
MeCN, 0 °C - rt N2
"
0o 0o 0O O 0O O
Ph)HHL Ph Me)HHLMe PhMOEt EtO)HHJ\OEt
2 2 Ny N2
1a' 1b' 1c' 1d'

Scheme S2: Preparation of diazo compounds 1a’-d’

1,3-dicarbonyl compounds 2a, 2c, 2i, 2k-2q, were obtained from commercial sources.
Known 1,3-dicarbonyl compounds 2b, 2d-2i, 2r were prepared according to the literature

procedures.?

2a:R=H (o) O
o 0 2b: R = 4-Me 9 QO
2¢: R =4-OMe
Q) B CLL Q0
R R 2e: R =4-Cl Br Br
2f: R =4-Br Br Br
2g 2h

O O o O O O

fe) 0 (0) O
\ S S / _N N~ Me Me
2i 2j 2k 21 2m
O O O O O O O O O O
Me)j\/U\OMe Me)l\/U\OEt Ph)J\/”\OEt EtoJ\/U\OEt Me)l\/”\NHPh
2n 20 2p 2q 2r
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3. [3+2] Annulation of diazoenals and 1,3-dicarbonyls:

A. Table S1: Optimization of the [3+2] annulation reaction

)J\/U\Ph—> o a®

| I
H o o 1 mol % [Cp*RhCl,], Ph Ph
sz 10 mol % AgOTf ' (0)
* Ph

DCE, 80 °C A pnh ! P
o™ Ph 4n PH |
1a (0.14 mmol)  2a (0.13 mmol) "standard conditions" 3a O ' O 4a

Entry Deviation from standard conditions 3a [%] 4a [%]

No deviation 82 -
2 [Cp*Co(CO)I] instead of [Cp*RhClI,], <5 28
3 [Cp*IrCl,], instead of [Cp*RhCl,], 22 30
4 [Cp*RuCl,], instead of [Cp*RhCl,], <5 64
5 [(benzene)RuCl,], instead of [Cp*RhCl,], 49 -
6 [(p-cymene)RuCl,], instead of [Cp*RhCl;], 52 -
7 [Cp*Ru(MeCN);]PFs instead of [Cp*RhCl,], - -
8 Reaction performed with 2 mol % [(NBD),Rh(OTf)] - -
9 Reaction performed with 5 mol % Rh,(OAc), at 25 °C - -
10 Reaction performed with 5 mol % Rh,(esp), at 25 °C - -
11 Reaction performed with 2 mol % Rh,(OAc), 80 °C - -
12 Reaction performed without [Cp*RhCl,], - -
13 Reaction performed without AgOTf - -
14 AgNTT, instead of AgOTf 60 -
15 AgSbFg instead of AgOTf 43 -
16 AgBF,instead of AgOTf - -
17 AgOAc instead of AgOTf - -
18 5 mol % AgOTT was used 52 -
19 2 mol % [Cp*RhCl,], was used 55 -
20 Reaction performed at 25 °C in DCM - -
21 Reaction performed at 65 °C in chloroform 54 -
22 Reaction performed at 100 °C in toluene 71 -

[a] Reaction conditions: A solution of 1a (0.14 mmol in 2 mL) was added over 3 h to a solution of 2a (0.13
mmol in 1 ml), catalyst and Ag-salt, and continued the reaction for another 1 h. [b] Yield of isolated product. [c]

For entries 7-13, and 16-17, 1a was decomposed, For entry 20 unreacted 1a and 2a were recovered.
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Me M M /
< e Me e \ o ?l—/Ru\ Me
Ci ?I_}VI\Q Me Me %N ?I_/RU\Q iPr \RU—CI cl
Me /M—CI Rl Me Ru—Cl DA
Me Me “ cl N & Me
Me Me
[Cp*MCl], [Cp*RuCl,]n [(benzene)RuCl,], [(p-cymene)RuCl],
M: Rh, Ir /I\j/l\e
ZZEN Me
o Me_ Me S o /O
Me_ Me 7 PFg TO | 07T N0
y /@\ Me Me ﬁ'\Rh/lﬁ RA—RH
e M
o e G| oSk
MeCN—Ru\ e I/ Nco Me” Os_O
MeCN  NCMe
Me
[Cp*Ru(MeCN);]PFg [Cp*Co(CO)ly] [(NBD),RhOTf] Rhy(OAC),

B. Substrate scope of the [3+2] annulation

| |
‘) o o [CP*RhCly], (1 mol%) R
N> AgOTf (10 mol%)
+ Ar)J\/U\Ar O, :

DCE, 80 °C, 4 h
o R Ar o)
1 2 3

Ar

General procedure A:

An oven dried 10 mL round bottom flask with a magnetic stir bar was charged with 1,3-
dicarbonyl compound 2 (30 mg), [Cp*RhCl;], (1 mol %), AgOTf (10 mol %), and 1.5 mL of
freshly distilled dichloroethane (DCE). To the gently stirring reaction mixture at 80 °C under
nitrogen atmosphere was added keto-diazoenal 1 (1.1 equiv) in 2 mL of DCE over 3 h via a
syringe pump. The reaction was continued for another 1 h (as judged by TLC) and the solvent
was evaporated under reduced pressure using a rotary evaporator. Purification of the residue
on a silica gel column (eluent: EtOAc/Hexanes 2:8) furnished the enal-functionalized
tetrasubstituted furan 3.

;

3a
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(E)-3-(4-benzoyl-2,5-diphenylfuran-3-yl)acrylaldehyde 3a: Prepared by following
procedure A. Obtained as a yellow solid; yield = 82% (41 mg); m.p.=120-122 °C; R; = 0.4
(Ethyl acetate/Hexane= 30/70); *H NMR (500 MHz, CDCls) & 9.48 (d, J = 7.5 Hz, 1H), 7.97
(dd, J =8.3, 1.2 Hz, 2H), 7.74 (dd, J = 8.2, 1.3 Hz, 2H), 7.58 — 7.49 (m, 7H), 7.41 (t, J = 7.8
Hz, 2H), 7.30 — 7.26 (m, 3H), 6.21 (dd, J = 16.1, 7.5 Hz, 1H); *C NMR (126 MHz, CDCl5)
5 193.5, 193.5, 155.0, 152.3, 142.0, 136.9, 134.5, 130.8, 130.1, 129.9, 129.3, 129.3, 129.2,
129.1, 128.7, 128.8, 128.2, 126.5, 120.5, 118.6; IR (neat): 3081, 2926, 2825, 1675, 1632,
1489, 1240, 1133, 905, 759 cm™; HRMS (ESI) m/z calc. for CagH1g03 (M+H)* 379.1310
found 379.1329. The CCDC 1554018 contains the supplementary crystallographic data for

this compound.
Me

HI
o)
—\__Ph

Ph o}
3b

(E)-3-(4-benzoyl-5-phenyl-2-(p-tolyl)furan-3-yl)acrylaldehyde 3b: Prepared by following
procedure A. Obtained as a yellow solid; yield = 74% (39 mg); m.p.= 147-149 °C; Ry = 0.4
(Ethyl acetate/Hexane= 30/70); *H NMR (500 MHz, CDCls) § 9.49 (d, J = 7.5 Hz, 1H), 7.99
(d, J = 7.2 Hz, 2H), 7.65 (d, J = 8.1 Hz, 2H), 7.60 — 7.56 (m, 3H), 7.54 (d, J = 16.1 Hz, 1H),
7.44 (t,J=7.8 Hz, 2H), 7.39 (d, J = 7.9 Hz, 2H), 7.30 — 7.26 (m, 3H), 6.23 (dd, J = 16.1, 7.5
Hz, 1H), 2.49 (s, 3H); *C NMR (126 MHz, CDCls) & 193.6, 193.5, 155.5, 152.0, 142.3,
140.4, 136.9, 134.4, 130.4, 130.0, 130.0, 129.2, 129.1, 128.9, 128.2, 128.1, 126.5, 126.3,
120.4, 118.1, 21.6; IR (neat): 2989, 2931, 1660, 1403, 1243, 1116, 901, 759 cm™; HRMS
(ESI) m/z calc. for Co7H2003 (M+H)* 393.1489 found 393.1485.

MeO
HI
(0]
— Ph

Ph o)
3c

(E)-3-(4-benzoyl-2-(4-methoxyphenyl)-5-phenylfuran-3-yl)acrylaldehyde 3c: Prepared by
following procedure A. Obtained as a yellow solid; yield = 75% (40 mg); m.p.= 59-61 °C; R¢
= 0.3 (Ethyl acetate/Hexane= 30/70); *H NMR (500 MHz, CDCls) § 9.49 (d, J = 7.5 Hz, 1H),
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7.99 (d, J = 7.2 Hz, 2H), 7.70 (d, J = 8.8 Hz, 2H), 7.59 — 7.54 (m, 3H), 7.51 (d, J = 16.1 Hz,
1H), 7.43 (t, J = 7.8 Hz, 2H), 7.35 — 7.27 (m, 3H), 7.10 (d, J = 8.8 Hz, 2H), 6.22 (dd, J =
16.1, 7.5 Hz, 1H), 3.93 (s, 3H); *C NMR (126 MHz, CDCl3) 6 193.7, 193.6, 161.2, 155.6,
151.9, 142.5, 136.9, 134.5, 130.3, 130.2, 129.9, 129.2, 129.2, 128.3, 128.9, 126.5, 121.8,
120.5, 117.7, 114.9, 55.7; IR (neat): 2989, 2945, 2866, 1644, 1410, 1266, 1123, 757 cm™;
HRMS (ESI) m/z calc. for Co7H2004 (M+H)"™ 409.1446 found 409.1434.

cl
HI
0
=\__Ph

Ph o)
3d

(E)-3-(4-benzoyl-2-(4-chlorophenyl)-5-phenylfuran-3-yl)acrylaldehyde 3d: Prepared by
following procedure A. Obtained as a yellow solid; yield = 78% (42 mg); m.p.= 129-131 °C;
Rf = 0.4 (Ethyl acetate/Hexane= 30/70); *H NMR (500 MHz, CDCl3) § 9.48 (d, J = 7.4 Hz,
1H), 7.95 (d, J = 7.4 Hz, 2H), 7.67 (d, J = 8.5 Hz, 2H), 7.59 — 7.50 (m, 6H), 7.46 (d, J = 16.1
Hz, 1H), 7.41 (t, J = 7.7 Hz, 2H), 7.32 — 7.27 (m, 2H), 6.22 (dd, J = 16.1, 7.4 Hz, 1H); *°C
NMR (126 MHz, CDCls) 6 193.3, 153.6, 152.6, 141.4, 136.8, 136.1, 134.6, 134.6, 131.2,
130.0, 129.6, 129.4, 129.3, 129.1, 128.9, 128.6, 127.6, 126.6, 120.6, 118.9; IR (neat): 2993,
2918, 1660, 1408, 1246, 1189, 1096, 759 cm™ HRMS (ESI) m/z calc. for CasH17ClO;
(M+H)" 413.0921 found 413.0939.

Br

o]
HI
O ~
=__Ph
Ph G

3e
(E)-3-(4-benzoyl-2-(4-bromophenyl)-5-phenylfuran-3-yl)acrylaldehyde 3e: Prepared by
following procedure A. Obtained as a yellow solid; yield = 83% (50 mg); m.p.= 113-115 °C;
Rf = 0.4 (Ethyl acetate/Hexane= 30/70); *H NMR (500 MHz, CDCl3) § 9.48 (d, J = 7.4 Hz,
1H), 7.95 (dd, J = 8.4, 1.2 Hz, 2H), 7.69 (d, J = 8.6 Hz, 2H), 7.60 (d, J = 8.6 Hz, 2H), 7.57 —
7.52 (m, 3H), 7.46 (d, J = 16.1 Hz, 1H), 7.41 (t, J = 7.8 Hz, 2H), 7.30-7.27 (m, 3H), 6.22 (dd,
J =16.1, 7.4 Hz, 1H); BC NMR (126 MHz, CDCl3) 6 193.3, 193.3, 153.6, 152.6, 141.3,
136.8, 134.6, 132.6, 131.2, 130.0, 129.5, 129.4, 129.1, 128.9, 128.6, 128.1, 126.6, 124.4,
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120.6, 118.9; IR (neat): 2918, 2852, 1676, 1640, 1473, 1406, 1237, 1140, 1009, 755 cm™;
HRMS (ESI) m/z calc. for CoH17BrO; (M+H)" 457.0405 found 457.0434.

(E)-3-(4-benzoyl-2-(2-bromophenyl)-5-phenylfuran-3-yl)acrylaldehyde 3f: Prepared by
following procedure A. Obtained as a viscous liquid; yield = 42% (25 mg); R¢ = 0.4 (Ethyl
acetate/Hexane= 30/70); *H NMR (500 MHz, CDCls) § 9.41 (d, J = 7.6 Hz, 1H), 7.98 (dd, J
=8.4,1.2 Hz, 2H), 7.82 (dd, J = 8.0, 1.0 Hz, 1H), 7.60 — 7.55 (m, 4H), 7.52 (td, J = 7.5, 1.2
Hz, 1H), 7.46 — 7.41 (m, 3H), 7.29 — 7.27 (m, 3H), 7.23 (d, J = 16.2 Hz, 1H), 6.11 (dd, J =
16.2, 7.6 Hz, 1H). °C NMR (126 MHz, CDCls) 6 193.7, 193.2, 153.7, 153.5, 141.8, 136.9,
134.4, 134.0, 132.7, 132.0, 130.4, 130.3, 130.1, 129.4, 129.1, 128.8, 128.7, 127.9, 126.9,
124.2, 120.4, 119.6; IR (neat): 2924, 2852, 1728, 1673, 1454, 1258, 761 cm™; HRMS (ESI)
m/z calc. for Co6H17BrOz (M+H)* 459.0397 found 459.0415.

MeO
O
L
~ Me
[
&,
3g

Me
(E)-3-(2-(4-methoxyphenyl)-4-(4-methylbenzoyl)-5-(p-tolyl)furan-3-yl)acrylaldehyde 3g:
Prepared by following procedure A. Obtained as a yellow solid; yield = 80% (41 mg); m.p.=
143-145 °C; R = 0.3 (Ethyl acetate/Hexane= 30/70); *H NMR (500 MHz, CDCls) & 9.45 (d,
J=75Hz, 1H), 7.87 (d, J = 8.2 Hz, 2H), 7.66 (d, J = 8.8 Hz, 2H), 7.48 (d, J = 16.1 Hz, 1H),
7.44 (d, J =8.2 Hz, 2H), 7.20 (d, J = 8.0 Hz, 2H), 7.10 - 7.05 (m, 4H), 6.17 (dd, J = 16.0, 7.5
Hz, 1H), 3.90 (s,3H), 2.38 (s, 3H), 2.29 (s, 3H); *C NMR (126 MHz, CDCls) & 193.6, 193.4,
160.9, 155.2, 151.6, 145.6, 142.6, 139.1, 134.5, 130.2, 129.9, 129.8, 129.7, 129.5, 126.2,
126.2, 121.8, 119.8, 117.6, 114.8, 55.6, 21.9, 21.4; IR (neat): 2989, 2860, 1658, 1548, 1435,
1257, 1116, 1017, 759 cm™; HRMS (ESI) m/z calc. for CagH240,4 (M+H)* 437.1771 found
437.1747.
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Me

(E)-3-(2-(4-chlorophenyl)-4-(4-methylbenzoyl)-5-(p-tolyl)furan-3-yl)acrylaldehyde  3h:
Prepared by following procedure A. Obtained as a yellow solid; yield = 74% (38 mg); m.p.=
150-152 °C; R = 0.4 (Ethyl acetate/Hexane= 30/70); *H NMR (500 MHz, CDCls) & 9.47 (d,
J=7.4Hz, 1H), 7.85 (d, J = 8.2 Hz, 2H), 7.66 (d, J = 8.6 Hz, 2H), 7.55 (d, J = 8.6 Hz, 2H),
7.50 - 7.45 (m, 3H), 7.24 (d, J = 8.0 Hz, 2H), 7.10 (d, J = 8.1 Hz, 2H), 6.20 (dd, J = 16.1, 7.4
Hz, 1H), 2.38 (s, 3H), 2.30 (s, 3H); *C NMR (126 MHz, CDCls) & 193.4, 193.1, 153.3,
152.4, 145.7, 141.6, 139.5, 136.0, 134.4, 130.9, 130.2, 129.9, 129.6, 129.6, 129.2, 127.8,
126.3, 125.9, 120.1, 118.9, 21.9, 21.5; IR (neat): 2984, 2909, 1683, 1601, 1412, 1254, 1108,
750 cm™; HRMS (ESI) m/z calc. for CosH21Cl0; (M+H)* 441.1244 found 441.1252.

(E)-3-(4-(4-fluorobenzoyl)-5-(4-fluorophenyl)-2-(p-tolyl)furan-3-yl)acrylaldehyde 3i:
Prepared by following procedure A. Obtained as a yellow solid; yield = 72% (35 mg); m.p.=
118-120 °C; R¢ = 0.4 (Ethyl acetate/Hexane= 30/70); *H NMR (500 MHz, CDClz) & 9.47 (d,
J=7.5Hz, 1H), 8.00 — 7.96 (m, 2H), 7.61 (d, J = 8.1 Hz, 2H), 7.55 — 7.52 (m, 2H), 7.50 (d, J
= 15.1 Hz, 1H), 7.36 (d, J = 8.0 Hz, 2H), 7.08 (t, J = 8.6 Hz, 2H), 6.99 (t, J = 8.6 Hz, 2H),
6.18 (dd, J = 16.1, 7.5 Hz, 1H), 2.46 (s, 3H); *C NMR (126 MHz, CDCl3) & 193.4, 191.7,
166.6 (d, J = 257.6 Hz), 163.2 (d, J = 250.8 Hz), 155.5, 151.3, 142.0, 140.6, 133.3 (d, J = 2.8
Hz), 132.8 (d, J = 9.7 Hz), 130.6, 130.0, 128.5 (d, J = 8.4 Hz), 128.1, 126.1, 125.1 (d, J = 3.3
Hz), 119.9, 117.9, 116.4 (d, J = 22.1 Hz), 116.1 (d, J = 22.0 Hz), 21.6; IR (neat): 2949, 2870,
1661, 1403, 1239, 1127, 766 cm™; HRMS (ESI) m/z calc. for C,7H1sF,05 (M+H)* 429.1307
found 429.1297.
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(E)-3-(2-(4-chlorophenyl)-4-(4-fluorobenzoyl)-5-(4-fluorophenyl)furan-3-
yl)acrylaldehyde 3j: Prepared by following procedure A. Obtained as a yellow solid; yield =
70% (36 mg); m.p.= 57-59 °C; R¢ = 0.4 (Ethyl acetate/Hexane= 30/70); *"H NMR (500 MHz,
CDCl3) 6 9.49 (d, J = 7.4 Hz, 1H), 7.98 — 7.94 (m, 2H), 7.65 (d, J = 8.4 Hz, 2H), 7.55 — 7.48
(m, 4H), 7.45 (d, J = 16.1 Hz, 1H), 7.08 (t, J = 8.5 Hz, 2H), 7.00 (t, J = 8.6 Hz, 2H), 6.20 (dd,
J=16.1, 7.4 Hz, 1H); **C NMR (126 MHz, CDCl3) § 193.2, 191.4, 166.7 (d, J = 257.9 Hz),
163.3 (d, J = 251.2 Hz), 153.7, 151.8, 141.1, 136.3, 133.2 (d, J = 2.8 Hz), 132.8 (d, J = 9.7
Hz), 131.3, 129.7, 129.2, 128.7 (d, J = 8.5 Hz), 127.4, 124.8 (d, J = 3.4 Hz), 120.1, 118.8,
116.5 (d, J = 22.1 Hz), 116.2 (d, J = 22.1 Hz); IR (neat): 2984, 2927, 1662, 1594, 15009,
1408, 1237, 1096, 759 cm™; HRMS (ESI) m/z calc. for CyH1sCIF,03 (M+H)* 449.0726
found 449.0751.

(E)-3-(4-(4-chlorobenzoyl)-5-(4-chlorophenyl)-2-phenylfuran-3-yl)acrylaldehyde 3k:
Prepared by following procedure A. Obtained as a yellow solid; yield = 79% (36 mg); m.p.=
175-177 °C; R = 0.4 (Ethyl acetate/Hexane= 30/70); *H NMR (500 MHz, CDCl3) & 9.48 (d,
J=75Hz, 1H), 7.89 (d, J = 8.7 Hz, 2H), 7.75 - 7.69 (m, 2H), 7.60 — 7.50 (m, 4H), 7.48 (d, J
= 8.2 Hz, 2H), 7.40 (d, J = 8.7 Hz, 2H), 7.28 (d, J = 8.7 Hz, 2H), 6.18 (dd, J = 16.1, 7.5 Hz,
1H); C NMR (126 MHz, CDCls) & 193.3, 191.8, 155.3, 151.2, 141.5, 141.4, 135.5, 135.0,
131.3, 130.9, 130.2, 129.6, 129.4, 129.3, 128.9, 128.2, 127.7, 127.1, 120.4, 118.5; IR (neat):
2984, 2931, 1651, 1399, 1259, 1099, 980, 761 cm™; HRMS (ESI) m/z calc. for CzsH16Cl,05
(M+H)" 447.0521 found 447.0549.
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(E)-3-(4-(4-chlorobenzoyl)-5-(4-chlorophenyl)-2-(4-methoxyphenyl)furan-3-
yDacrylaldehyde 3l : Prepared by following procedure A. Obtained as a yellow solid; yield =
83% (40 mg); m.p.= 170-172 °C; Rs = 0.3 (Ethyl acetate/Hexane= 30/70); *H NMR (500
MHz, CDCl3) § 9.49 (d, J = 7.5 Hz, 1H), 7.99 - 7.93 (m, 2H), 7.68 (d, J = 8.8 Hz, 2H), 7.54 —
7.46 (m, 3H), 7.42 (d, J = 8.5 Hz, 2H), 7.29 (d, J = 8.1 Hz, 2H), 7.10 (d, J = 8.7 Hz, 2H), 6.18
(dd, J = 16.1, 7.5 Hz, 1H), 3.93 (s, 3H); *C NMR (126 MHz, CDCls) 5 193.3, 192.1, 161.3,
155.8, 150.7, 141.9, 141.3, 135.3, 135.0, 131.3, 130.4, 129.8, 129.6, 129.2, 127.6, 127.2,
121.3, 120.3, 117.5, 114.9, 55.7; IR (neat):2940, 2855, 1644, 1408, 1256, 1107, 759 cm™;
HRMS (ESI) m/z calc. for C27H15Cl,04 (M+H)" 477.0630 found 477.0655.

Br

(E)-3-(4-(4-bromobenzoyl)-5-(4-bromophenyl)-2-phenylfuran-3-yl)acrylaldenyde  3m:
Prepared by following procedure A. Obtained as a yellow solid; yield = 84% (35 mg); m.p.=
186-188 °C; Ry = 0.4 (Ethyl acetate/Hexane= 30/70); *H NMR (500 MHz, CDClz) & 9.48 (d,
J=7.4Hz, 1H), 7.80 (d, J = 8.6 Hz, 2H), 7.75 - 7.69 (m, 2H), 7.59 — 7.52 (m, 5H), 7.49 (d, J
= 16.1 Hz, 1H), 7.45-7.39 (m, 4H), 6.17 (dd, J = 16.1, 7.4 Hz, 1H); *C NMR (126 MHz,
CDClI3) 6 193.2, 192.2, 1554, 151.2, 141.5, 135.4, 132.7, 132.2, 131.6, 131.0, 130.3, 130.3,
129.4, 128.8, 128.2, 127.8, 127.5, 123.8, 120.4, 118.5; IR (neat): 2989, 2923, 1675, 1587,
1397, 1250, 1121, 1027, 755 cm™; HRMS (ESI) m/z calc. for CygH1sBr,03 (M+H)* 534.9548
found 534.9539.
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(E)-3-(4-(4-bromobenzoyl)-5-(4-bromophenyl)-2-(p-tolyl)furan-3-yl)acrylaldehyde  3n:
Prepared by following procedure A. Obtained as a yellow solid; yield = 86% (37 mg); m.p.=
191-193 °C; R; = 0.4 (Ethyl acetate/Hexane= 30/70); *H NMR (500 MHz, CDCls) & 9.47 (d,
J=7.5Hz, 1H), 7.80 (d, J = 8.6 Hz, 2H), 7.60 (d, J = 8.1 Hz, 2H), 7.57 (d, J = 8.6 Hz, 2H),
7.48 (d, J =16.1 Hz, 1H), 7.45 — 7.34 (m, 6H), 6.15 (dd, J = 16.1, 7.5 Hz, 1H), 2.46 (s, 3H);
3C NMR (126 MHz, CDCl3) 6 193.3, 192.3, 155.8, 150.9, 141.7, 140.7, 135.4, 132.6, 132.2,
131.4, 130.6, 130.3, 130.1, 128.1, 127.8, 127.6, 126.0, 123.7, 120.4, 118.0, 21.7; IR (neat):
2980, 2936, 1655, 1401, 1121, 1007, 823, 755 cm™; HRMS (ESI) m/z calc. for C,7H15Br,03
(M+H)" 550.9654 found 550.9677.

(E)-3-(4-(3-bromobenzoyl)-5-(3-bromophenyl)-2-phenylfuran-3-yl)acrylaldehyde 30:
Prepared by following procedure A. Obtained as a pale yellow viscous liquid; yield = 70%
(29 mg); R¢ = 0.4 (Ethyl acetate/Hexane= 30/70); *H NMR (400 MHz, CDCl3) § 9.47 (d, J =
7.4 Hz, 1H), 8.02 (s, 1H), 7.80 (d, J = 7.8 Hz, 1H), 7.70 - 7.42 (m, 3H), 7.66 (d, J = 8.0 Hz,
1H), 7.53- 7.46 (m, 4H), 7.39 (d, J = 8.0 Hz, 1H), 7.34 (d, J = 7.9 Hz, 1H), 7.25 (dd, J = 14.4,
6.5 Hz, 1H), 7.11 (t, J = 7.9 Hz, 1H), 6.17 (dd, J = 16.2, 7.4 Hz, 1H); *C NMR (126 MHz,
CDCI3) 6 193.3, 191.6, 155.5, 151.1, 141.5, 138.4, 137.4, 132.6, 132.4, 131.2, 130.7, 130.4,
130.3, 129.4, 129.4, 128.7, 128.6, 128.3, 126.7, 125.2, 123.5, 123.1, 120.8, 118.4; IR (neat):
3068, 2927, 2839, 1676, 1626, 1563, 1475, 1327, 1131, 972, 791 cm™; HRMS (ESI) m/z
calc. for CogH16Br,03 (M+Na)* 556.9358 found 556.9352.
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(E)-3-(4-(3-bromobenzoyl)-5-(3-bromophenyl)-2-(4-chlorophenyl)furan-3-
yl)acrylaldehyde 3p: Prepared by following procedure A. Obtained as a pale yellow viscous
liquid; yield = 64% (28 mg); Ry = 0.4 (Ethyl acetate/Hexane= 30/70); *"H NMR (500 MHz,
CDCl3) 6 9.50 (d, J = 7.4 Hz, 1H), 8.03 (t, J = 1.7 Hz, 1H), 7.83 — 7.80 (m, 1H), 7.72 (t, J =
1.7 Hz, 1H), 7.71 - 7.68 (m, 1H), 7.67 (d, J = 8.6 Hz, 2H), 7.54 (d, J = 8.6 Hz, 2H), 7.46 (d, J
= 16.1 Hz, 1H), 7.44-7.40 (m, 1H), 7.39-7.36 (m, 1H), 7.29 (t, J = 7.9 Hz, 1H), 7.14 (t, J =
7.9 Hz, 1H), 6.21 (dd, J = 16.2, 7.4 Hz, 1H); **C NMR (126 MHz, CDCl3) & 193.1, 191.4,
154.1, 151.4, 140.8, 138.3, 137.5, 136.5, 132.6, 132.6, 131.6, 130.6, 130.5, 130.3, 129.7,
129.5, 129.3, 128.5, 127.2, 125.3, 123.5, 123.1, 120.9, 118.7; IR (neat): 3072, 2925, 2843,
1677, 1626, 1566, 1479, 1325, 1226, 1131, 1014, 911, 791 cm™; HRMS (ESI) m/z calc. for
C26H15Br,CIO3 (M+Na)* 592.8949 found 592.8944.

(E)-3-(4-(2-bromobenzoyl)-5-(2-bromophenyl)-2-(p-tolyl)furan-3-yl)acrylaldehyde  3q:
Prepared by following procedure A. Obtained as a yellow viscous liquid; yield = 24% (10
mg); Rs = 0.4 (Ethyl acetate/Hexane= 30/70); *"H NMR (500 MHz, CDCl3) § 9.64 (d, J = 7.7
Hz, 1H), 7.83 (d, J = 16.2 Hz, 1H), 7.60 (d, J = 8.2 Hz, 2H), 7.42 (dd, J = 7.9, 1.3 Hz, 1H),
7.38 (dd, J = 7.5, 1.8 Hz, 1H), 7.34 (dd, J = 7.9, 1.2 Hz, 1H), 7.30 (d, J = 7.9 Hz, 2H), 7.28
(dd, J =75, 1.8 Hz, 1H), 7.12 - 7.03 (m, 4H), 6.73 (dd, J = 16.2, 7.7 Hz, 1H), 2.43 (s, 3H);
3C NMR (126 MHz, CDCl3) § 194.2, 190.9, 157.1, 155.5, 142.9, 140.4, 140.0, 133.2, 132.7,
1325, 131.9, 131.9, 131.2, 130.2, 130.1, 129.8, 128.1, 126.7, 126.7, 126.1, 123.9, 123.8,
120.6, 116.8, 21.5;. IR (neat): 2983, 2932, 1650, 1408, 1121, 1037, 823, 745 cm™; HRMS
(ESI) m/z calc. for Co7H1gBr,03 (M+H)* 550.9671 found 550.9677.
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(E)-3-(4-(4-methoxybenzoyl)-5-(4-methoxyphenyl)-2-phenylfuran-3-yl)acrylaldehyde 3r:
Prepared by following procedure A. Obtained as a yellow solid; yield = 18% (8 mg); m.p.=
91-93 °C; R¢ = 0.3 (Ethyl acetate/Hexane= 30/70) *H NMR (500 MHz, CDCls) § 9.47 (d, J =
7.5 Hz, 1H), 7.95 (d, J = 8.9 Hz, 2H), 7.71 (d, J = 7.1 Hz, 2H), 7.56 - 7.49 (m, 6H), 6.88 (d, J
=9.0 Hz, 2H), 6.82 (d, J = 9.0 Hz, 2H), 6.22 (dd, J = 16.1, 7.5 Hz, 1H), 3.84 (s, 3H), 3.77 (s,
3H); *C NMR (126 MHz, CDCls) § 193.6, 192.1, 164.7, 160.3, 154.6, 151.9, 142.4, 132.5,
130.5, 130.1, 129.8, 129.4, 129.2, 128.1, 127.9, 121.7, 119.9, 118.6, 114.4, 114.3, 55.7, 55.4;
IR (neat): 3015, 2917, 2847, 1633, 1506, 1425, 1259, 1132, 1035, 751 cm™; HRMS (ESI )
m/z calc. for CogH2,05 (M+H)" 439.1543 found 439.1540.

Me
(0]
O HI
L
C) s
3s

MeO

OMe

(E)-3-(4-(4-methoxybenzoyl)-5-(4-methoxyphenyl)-2-(p-tolyl)furan-3-yl)acrylaldehyde
3s: Prepared by following procedure A. Obtained as a yellow solid; yield = 20% (9 mg);
m.p.= 96-98 °C; R = 0.3 (Ethyl acetate/Hexane= 30/70) *H NMR (500 MHz, CDCl3) & 9.46
(d, J = 7.6 Hz, 1H), 7.95 (d, J = 8.7 Hz, 2H), 7.60 (d, J = 8.1 Hz, 2H), 7.54 — 7.46 (m, 3H),
7.35(d, J = 8.1 Hz, 2H), 6.88 (d, J = 8.8 Hz, 2H), 6.81 (d, J = 8.8 Hz, 2H), 6.20 (dd, J = 16.0,
7.5 Hz, 1H), 3.84 (s, 3H), 3.77 (s, 3H), 2.45 (s, 3H). *C NMR (126 MHz, CDCls) § 193.7,
192.2, 164.6, 160.2, 155.0, 151.7, 142.7, 140.1, 132.5, 130.1, 130.1, 129.9, 128.1, 127.9,
126.5, 121.7,119.1, 118.1, 114.4, 114.3, 55.7, 55.4, 21.6; IR (neat): 2918, 2835, 1673, 1598,
1509, 1257, 1170, 1029, 755 cm™; HRMS (ESI ) m/z calc. for CogH2405 (M+H)* 453.1734
found 453.1697.
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(E)-3-(2-(4-chlorophenyl)-5-(thiophen-2-yl)-4-(thiophene-2-carbonyl)furan-3-
yl)acrylaldehyde 3t: Prepared by following procedure A. Obtained as a yellow solid; yield =
80% (43 mg); m.p.= 115-117 °C; R; = 0.4 (Ethyl acetate/Hexane= 30/70); *H NMR (500
MHz, CDCl3) & 9.54 (d, J = 7.4 Hz, 1H), 7.78 (dd, J = 4.9, 1.1 Hz, 1H), 7.68 — 7.65 (m, 3H),
7.55 (d, J = 8.6 Hz, 2H), 7.48 (d, J = 16.1 Hz, 1H), 7.36 (dd, J = 5.0, 1.1 Hz, 1H), 7.32 (dd, J
=3.7,1.1 Hz, 1H), 7.10 (dd, J = 4.8, 3.9 Hz, 1H), 7.02 (dd, J = 5.0, 3.8 Hz, 1H), 6.34 (dd, J =
16.1, 7.4 Hz, 1H); *C NMR (126 MHz, CDCl3) & 193.2, 183.9, 153.1, 148.6, 144.0, 140.9,
136.7, 136.2, 135.9, 131.4, 130.2, 129.7, 129.2, 128.8, 128.0, 127.7, 127.3, 127.3, 119.5,
118.5; IR (neat): 3015, 2993, 1640, 1406, 1256, 1092, 755 cm™; HRMS (ESI) m/z calc. for
C22H13ClO3S, (M+H)" 425.0043 found 425.0067.

(E)-3-(2-(4-bromophenyl)-5-(thiophen-2-yl)-4-(thiophene-2-carbonyl)furan-3-

yl)acrylaldehyde 3u: Prepared by following procedure A. Obtained as a yellow solid; yield
= 78% (46 mg); m.p.= 145-147 °C; R¢ = 0.4 (Ethyl acetate/Hexane= 30/70); *H NMR (500
MHz, CDCl3) 6 9.52 (d, J = 7.4 Hz, 1H), 7.76 (dd, J = 4.9, 1.2 Hz, 1H), 7.68 (d, J = 8.7 Hz,
2H), 7.63 (dd, J = 3.8, 1.2 Hz, 1H), 7.57 (d, J = 8.6 Hz, 2H), 7.45 (d, J = 16.1 Hz, 1H), 7.34
(dd, J =5.0, 1.1 Hz, 1H), 7.30 (dd, J = 3.8, 1.1 Hz, 1H), 7.07 (dd, J = 4.9, 3.9 Hz, 1H), 6.99
(dd, J = 5.0, 3.8 Hz, 1H), 6.32 (dd, J = 16.1, 7.4 Hz, 1H); *C NMR (126 MHz, CDCl3) &
193.2, 183.9, 153.2, 148.6, 144.1, 140.9, 136.8, 135.9, 132.6, 131.4, 130.2, 129.4, 128.8,
128.0, 127.8, 127.7, 127.3, 124.5, 119.6, 118.6; IR (neat): 2997, 2931, 1644, 1412, 1261,
1114, 759 cm™; HRMS (ESI) m/z calc. for C,,H13BrOsS, (M+H)* 468.9639 found 468.9562.
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(E)-3-(4-(4-methylbenzoyl)-2-(2-methylprop-1-en-1-yl)-5-(p-tolyl)furan-3-
yl)acrylaldehyde 3w: Prepared by following procedure A. Obtained as a yellow viscous
liquid; yield = 68% (31 mg); Rs = 0.4 (Ethyl acetate/Hexane= 30/70); *"H NMR (500 MHz,
CDCl3) § 9.44 (d, J = 7.6 Hz, 1H), 7.81 (d, J = 8.2 Hz, 2H), 7.38 (d, J = 8.3 Hz, 2H), 7.33 (d,
J=16.0 Hz, 1H), 7.18 (d, J = 8.0 Hz, 2H), 7.06 (d, J = 8.1 Hz, 2H), 6.29 — 6.27 (m, 1H), 6.14
(dd, J = 16.0, 7.6 Hz, 1H), 2.36 (s, 3H), 2.28 (s, 3H), 2.25 (s, 3H), 2.06 (s, 3H); *C NMR
(126 MHz, CDCl3) 6 193.7, 193.3, 153.9, 151.6, 145.4, 143.5, 141.8, 139.0, 134.6, 130.1,
129.8, 129.5, 129.1, 126.2, 126.1, 119.1, 118.5, 111.1, 28.1, 21.9, 21.4, 21.2; IR (neat): 3028,
2980, 2918, 1654, 1601, 1414, 1228, 1125, 752 cm™; HRMS (ESI) m/z calc. for CasH2403
(M+H)" 385.1776 found 385.1798.

C. [3+2] Annulation with other diazo compounds:

[Cp*RhCly], (1 mol%) R

Q R? 0] 0] AgOTf (10 mol%) ~
1 + > (@)
R J}( MM B
N Ar Ar
2

DCE, 80°C,5-12h
Ar

1 2 3

O

Ph O

Y P
—=\__Ph
Ph

O
3’ (2,5-diphenylfuran-3,4-diyl)bis(phenylmethanone) 3a’: Prepared by following

procedure A. Obtained as a colourless viscous liquid; Yield = 78% (44 mg); Rs = 0.3 (Ethyl
acetate/Hexane= 20/80); *H NMR (400 MHz, CDCl3) & 7.70 -7.66 (m, 8H), 7.42 (t, J = 7.4
Hz, 2H), 7.35 — 7.29 (m, 6H), 7.24 (t, J = 7.8 Hz, 4H); *C NMR (101 MHz, CDCls) &
191.56, 153.03, 137.61, 133.40, 129.56, 129.45, 128.98, 128.72, 128.50, 127.34, 123.37; IR
(neat): 3025, 2929, 2852, 1741, 1723, 1658, 1594, 1452, 1237, 906, 693; HRMS (ESI) m/z
calc. for CaoH2003 (M+H)" 429.1485 found 429.1491.
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1-(4-benzoyl-2-methyl-5-phenylfuran-3-yl)ethanone 3b’: Prepared by following procedure
A. Obtained as a white solid; Yield = 83% (33 mg); m.p.= 121-123 °C; R¢ = 0.3 (Ethyl
acetate/Hexane= 20/80); *H NMR (500 MHz, CDCl3) & 7.94 (d, J = 7.2 Hz, 2H), 7.59 — 7.51
(m, 3H), 7.43 (t, J = 7.7 Hz, 2H), 7.32 — 7.24 (m, 3H), 2.74 (s, 3H), 2.28 (s, 3H); *C NMR
(126 MHz, CDCl3) 6 193.66, 192.88, 157.09, 149.58, 137.58, 133.82, 129.54, 128.98,
128.90, 128.79, 125.93, 125.11, 120.38, 30.06, 14.89; IR (neat): 2923, 2857, 1669, 1596,
1491, 1399, 1324, 1237, 1072, 893, 691 cm™; HRMS (ESI) m/z calc. for CpoH1603 (M+H)"
305.1172 found 305.1187.

Ph

CO,Et

a
— Tol

Tol o
3¢’ ethyl  4-(4-methylbenzoyl)-2-phenyl-5-(p-tolyl)furan-3-carboxylate 3¢’:
Prepared by following procedure A with 12 h of reaction time. Obtained as a colourless
liquid; Yield = 72% (36 mg); Rs = 0.3 (Ethyl acetate/Hexane= 20/80); *H NMR (500 MHz,
CDCl3) 6 8.05 (d, J = 6.8 Hz, 2H), 7.88 (d, J = 8.2 Hz, 2H), 7.54 (d, J = 8.3 Hz, 2H), 7.51 —
7.43 (m, 3H), 7.24 (d, J = 8.0 Hz, 2H), 7.12 (d, J = 8.1 Hz, 2H), 3.98 (q, J = 7.1 Hz, 2H), 2.40
(s, 3H), 2.31 (s, 3H), 0.91 (t, J = 7.1 Hz, 3H); *C NMR (126 MHz, CDCls5) 5 192.25, 162.81,
155.77, 150.46, 144.55, 139.09, 135.45, 129.86, 129.66, 129.56, 129.54, 129.27, 128.62,
128.39, 126.28, 126.04, 121.64, 115.67, 61.02, 21.88, 21.44, 13.48; IR (neat): 2984, 2846,
1724, 1668, 1599, 1502, 1384, 1221, 1111, 1072, 900, 764 cm™; HRMS (ESI) m/z calc. for

CaH2404 (M+H)" 425.1647 found 425.1754.

D. Large scale [3+2] annulation:

i i
I
’) o o [Cp*RNCl5], (1 mol%) Ph
N, AgOTf (10 mol%) ~
f R g R e
0% > Ph DCE, 80 °C, 7 h, 72%
Ph o)
1a 2a 3a
(1.1 mmol) (1 mmol)
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A dry 25 mL RB flask with magnetic stir bar was charged with diketone 2a (224 mg, 1
mmol), [Cp*RhCl;], (6 mg, 0.01 mmol), AgOTf (25 mg, 0.1 mmol), and 5 mL freshly
distilled DCE. To the gently stirring reaction mixture at 80 °C under nitrogen atmosphere was
added keto-diazoenal 1a (220 mg, 1.1 mmol) in 5 mL of DCE over 5 h via a syringe pump.
The reaction was continued for another 2 h (as judged by TLC) and the solvent was
evaporated under reduced pressure using a rotary evaporator. Purification of the residue on a
silica gel column (eluent: EtOAc/Hexanes 2:8) furnished the enal-functionalized

tetrasubstituted furan 3a (272 mg, 72%).
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4. [2+3] Annulation of diazoenals and 1,3-dicarbonyls:
A. Table S2: Optimization of the [2+3] annulation &

(H O O catalyst (x mol %) Ph
+
st‘) PhMPh L

solvent, t°C, 4-5 h Ph
COPh O
1a (0.14 mmol) 2a (0.13 mmol) 4a
Entry Catalyst (x mol %) Solvent Temp (t°C) 4a [%]
19 [Cp*Co(CO)I,] (1), AgOTH (10) DCE 80 °C 28
2L] [Cp*IrCl,], (1), AgOTf (10) DCE 80°C 30
3t [Cp*RuCl], (1), AgOTf (10) DCE 80 °C 64
4 RuCl; (1), AgOTf (10) DCE 80 °C 42
5 RuCls (1) DCE 80 °C -
6 AgOTf (10) DCE 80 °C -
7 CuOTf toluene complex (5) DCE 80 °C 42
8 Cu(OTH), (5) DCE 80 °C 60
9 Zn(OTH), (5) DCE 80 °C 30
10 Sn(OTf), (5) DCE 80 °C 38
11 Yb(OTf); (5) DCE 80 °C 35
12 Nd(OTH); (5) DCE 80 °C 40
13 Sc(OTH); (5) DCE 80 °C 60
14 In(OTf); (5) DCE 80 °C 78
15 Mg(OTf), (5) DCE 80 °C -
16 La(OTH); (5) DCE 80 °C -
17 Ca(OTf), (5) DCE 80 °C -
18 In(OTH); (5) DCM 40°C 31
19 In(OTf); (5) chloroform 60 °C 72
20 In(OTf); (5) toluene 80°C 60
21 In(OTf); (5) toluene 100 °C 57
22 InCl; (5) DCE 80 °C -
23 InCl; (5) , AgOTf (15) DCE 80 °C 43

[a] Reaction conditions: A solution of 1a (0.14 mmol in 2 mL) was added over 3 h to a solution of 2a (0.13
mmol in 1 ml), and catalyst, and continued the reaction for another 1-2 h. [b] Yield of isolated product. [c] For
entries 5-6, 15-17, and 22 1a was decomposed. [d] <5% of 3a. [e] 22% of 3a. [f] <5% of 3a.
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B. Substrate scope of the [2+3] annulation:

o rCOR
H' o o In(OTfs (5 Mol%) 1O
+ \
N )
2# R1JJ\/U\R2 DCE, 80 °C, 4-5 h i
COR Y
4: R=Ar
1 2 5. R=OR

General procedure B:

An oven dried 10 mL round bottom flask with a magnetic stir bar was charged with 1,3-
dicarbonyl compound 2 (30 mg), 5 mol % In(OTf)3;, and 1.5 mL of freshly distilled DCE. To
the gently stirring reaction mixture at 80 “C under nitrogen atmosphere was added diazoenal
1 (1.1 equiv) in 2 mL of DCE over 3 h via a syringe pump. The reaction was continued for
another 1-2 h (as judged by TLC) and the solvent was evaporated under reduced pressure
using a rotary evaporator. Purification of the residue on a silica gel column (eluent:
EtOAc/Hexanes 1:9) furnished the trisubstituted furan 4/5.

o I

\

COCgHs

Ph

Ph
o) 4a

(E)-3-(4-benzoyl-5-phenylfuran-2-yl)-1-phenylprop-2-en-1-one 4a: Prepared by following
procedure B. Obtained as a yellow solid; yield = 78% (39 mg); m.p.= 122-124 °C; R = 0.5
(Ethyl acetate/Hexane= 10/90); "H NMR (500 MHz, CDCls) & 8.06 (dd, J = 8.3, 1.3 Hz, 2H),
7.86 (dd, J = 8.3, 1.3 Hz, 2H), 7.83 — 7.78 (m, 2H), 7.63 — 7.58 (m, 3H), 7.53 — 7.60 (m, 3H),
7.45 (t, J = 7.8 Hz, 2H), 7.38 — 7.41 (m, 3H), 6.01 (s, 1H); *C NMR (126 MHz, CDCls) &
191.1, 189.6, 157.5, 150.0, 138.1, 137.7, 133.4, 133.1, 130.1, 129.9, 129.9, 129.1, 128.8,
128.7(2C), 128.6, 127.9, 123.5, 120.8, 119.3; IR (neat): 2910, 1657, 1610, 1450, 1250, 1157,
1036, 755 cm™; HRMS (ESI) m/z calc. for Ca6H1505 (M+H)* 379.1329 found 379.1310.

o I
\

Ph
0]

COCgH4(4-Me)

Ph

4b

(E)-3-(4-benzoyl-5-phenylfuran-2-yl)-1-(p-tolyl)prop-2-en-1-one  4b:  Prepared by
following procedure B. Obtained as a yellow viscous liquid; yield = 69% (36 mg); Rf = 0.5
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(Ethyl acetate/Hexane= 10/90); *H NMR (700 MHz, CDCls) 5 7.98 (d, J = 8.2 Hz, 2H), 7.86
(d, J=7.1Hz, 2H), 7.82 — 7.78 (m, 2H), 7.60 (d, J = 1.8 Hz, 2H), 7.57 - 7.54 (m, 1H), 7.42
(t, J = 7.8 Hz, 2H), 7.38 — 7.35 (m, 3H), 7.32 (d, J = 7.9 Hz, 2H), 6.96 (s, 1H), 2.45 (s, 3H);
3C NMR (176 MHz, CDCl3) 6 191.1, 189.1, 157.4, 150.1, 144.0, 137.7, 135.5, 133.4, 130.1,
129.9, 129.8, 129.6, 129.6, 129.1, 128.8, 128.7, 127.9, 123.5, 120.9, 119.0, 21.9; IR (neat):
2920, 1667, 1602, 1440, 1258, 1177, 1023, 758 cm™; HRMS (ESI) m/z calc. for Co7Hz0s3
(M+H)" 393.1489 found 393.1485.

(

COCgH,(4-OMe)

Ph—e©
\

Ph
o) 4c

(E)-3-(4-benzoyl-5-phenylfuran-2-yl)-1-(4-methoxyphenyl)prop-2-en-1-one 4c: Prepared
by following procedure B. Obtained as a yellow solid; yield = 73% (39 mg); m.p.= 164-166
°C; R¢ = 0.4 (Ethyl acetate/Hexane= 10/90); *H NMR (500 MHz, CDCl3) & 8.08 (d, J = 8.9
Hz, 2H), 7.88- 7.85 (m, 2H), 7.81 — 7.78 (m, 2H), 7.60 (s, 2H), 7.55 (t, J = 7.4 Hz, 1H), 7.42
(t, J=7.8 Hz, 2H), 7.39 — 7.34 (m, 3H), 7.00 (d, J = 8.8 Hz, 2H), 6.95 (s, 1H), 3.90 (s, 3H);
3¢ NMR (126 MHz, CDCl3) 6 191.1, 187.9, 163.7, 157.3, 150.2, 137.7, 133.4, 131.1, 131.0,
130.0, 129.9, 129.2, 129.2, 128.7, 127.9, 123.5, 120.8, 118.8, 114.1, 55.7; IR (neat): 2989,
2931, 1715, 1375, 1256, 1169, 1096, 978, 757 cm™; HRMS (ESI) m/z calc. for Cy7H5004
(M+H)" 409.1413 found 409.1434.

(

COCgH,4(4-Cl)

Ph—©
\

Ph

O4d

(E)-3-(4-benzoyl-5-phenylfuran-2-yl)-1-(4-chlorophenyl)prop-2-en-1-one 4d: Prepared by
following procedure B. Obtained as a yellow viscous liquid; yield = 76% (42 mg); Rf = 0.5
(Ethyl acetate/Hexane= 10/90); *H NMR (500 MHz, CDCls) 5 8.01 (d, J = 8.7 Hz, 2H), 7.86
(dd, J=8.3, 1.2 Hz, 2H), 7.81 - 7.78 (m, 2H), 7.62 (d, J = 15.3 Hz, 1H), 7.58 — 7.53 (m, 2H),
7.50 (d, J = 8.7 Hz, 2H), 7.43 (dd, J = 11.0, 4.5 Hz, 2H), 7.40 — 7.35 (m, 3H), 6.99 (s, 1H);
3C NMR (126 MHz, CDCl3) 6 191.1, 188.4, 157.7, 150.0, 139.7, 137.7, 136.5, 133.6, 130.4,
130.3, 130.1, 129.9, 129.3, 129.1, 128.8, 128.1, 123.7, 120.2, 119.6; IR (neat): 2922, 2851,
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1673, 1592, 1450, 1260, 1092, 758 Cm'l; HRMS (ESI) m/z calc. for CysH17,ClO; (M+H)+
413.0916 found 413.0939.
rCOCGH4(4-Br)

Ph—©
\

Ph

O4e

(E)-3-(4-benzoyl-5-phenylfuran-2-yl)-1-(4-bromophenyl)prop-2-en-1-one 4e: Prepared by
following procedure B. Obtained as a yellow solid; yield = 78% (47 mg); m.p.= 126-128 °C;
Rf = 0.5 (Ethyl acetate/Hexane= 10/90); *H NMR (500 MHz, CDCl3) § 7.93 (d, J = 8.6 Hz,
2H), 7.86 (dd, J = 8.3, 1.2 Hz, 2H), 7.80 (dd, J = 6.8, 3.0 Hz, 2H), 7.66 (d, J = 8.6 Hz, 2H),
7.62 (d, J =15.3 Hz, 1H), 7.56 (t, J = 7.4 Hz, 1H), 7.52 (d, J = 15.3 Hz, 1H), 7.42 (t, J = 7.8
Hz, 2H), 7.38 — 7.35 (m, 3H), 6.99 (s, 1H); **C NMR (126 MHz, CDCls) & 191.0, 188.5,
157.7, 149.9, 137.6, 136.9, 133.5, 132.2, 130.4, 130.2, 130.2, 129.9, 129.0, 128.7, 128.3,
127.9, 123.6, 120.1, 119.7; IR (neat): 2993, 2936, 1717, 1392, 1215, 1075, 974, 750 cm™;
HRMS (ESI) m/z calc. for CoH17BrO; (M+H)" 459.0387 found 459.0415.

(COCSH4(4—Me)

Me o
\ /

Me

O4f

(E)-3-(4-acetyl-5-methylfuran-2-yl)-1-(p-tolyl)prop-2-en-1-one 4f: Prepared by following
procedure B. Obtained as a yellow solid; yield = 67% (54 mg); m.p.= 131-133 °C; Rf = 0.5
(Ethyl acetate/Hexane= 10/90); *H NMR (500 MHz, CDCls) § 7.95 (d, J = 8.2 Hz, 2H), 7.51
(d, J = 15.3 Hz, 1H), 7.45 (d, J = 15.3 Hz, 1H), 7.30 (d, J = 8.3 Hz, 2H), 6.88 (s, 1H), 2.68 (s,
3H), 2.43 (s, 6H); *C NMR (126 MHz, CDCl3) 5 193.6, 189.1, 161.1, 149.5, 143.9, 135.5,
129.6, 129.5, 128.7, 123.9, 119.9, 115.9, 29.2, 21.8, 14.9; IR (neat): 2998, 2931, 1718, 1388,
1272, 1213, 1099, 978, 755 cm™; HRMS (ESI) m/z calc. for Ci7H1603 (M+Na)" 291.0987
found 291.0992.

-

COCgH4(4-Br)

Me o
\

Me
o 49
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(E)-3-(4-acetyl-5-methylfuran-2-yl)-1-(4-bromophenyl)prop-2-en-1-one 4q: Prepared by
following procedure B. Obtained as a yellow solid; yield = 68% (67 mg); m.p.= 150-152 °C;
Rf = 0.5 (Ethyl acetate/Hexane= 10/90); *H NMR (700 MHz, CDCl3) § 7.90 (d, J = 8.6 Hz,
2H), 7.64 (d, J = 8.6 Hz, 2H), 7.52 (d, J = 15.2 Hz, 1H), 7.39 (d, J = 15.3 Hz, 1H), 6.92 (s,
1H), 2.69 (s, 3H), 2.44 (s, 3H); *C NMR (176 MHz, CDCl3) 5 193.7, 188.5, 161.5, 149.3,
136.9, 132.2, 130.5, 130.2, 128.3, 124.1, 119.2, 116.8, 29.4, 15.0; IR (neat):2980, 2936,
1712, 1384, 1274, 1215, 1099, 980, 755 cm™; HRMS (ESI) m/z calc. for CysH13BrO;
(M+Na)" 356.9938 found 356.9920.

o J

\

COCgH,(4-Cl)

Ph

EtO

O4h

Ethyl (E)-5-(3-(4-chlorophenyl)-3-oxoprop-1-en-1-yl)-2-phenylfuran-3-carboxylate 4h:
Prepared by following procedure B. Obtained as a yellow solid; yield = 65% (38 mg); m.p.=
79-81 °C; R¢ = 0.5 (Ethyl acetate/Hexane= 10/90); *H NMR (500 MHz, CDCls) & 8.07 (dd, J
=7.8,1.9 Hz, 2H), 7.99 (d, J = 8.6 Hz, 2H), 7.60 (d, J = 15.3 Hz, 1H), 7.51 — 7.44 (m, 6H),
7.16 (s, 1H), 4.33 (g, J = 7.1 Hz, 2H), 1.36 (t, J = 7.1 Hz, 3H); *C NMR (126 MHz, CDCl5)
0 188.4, 162.9, 159.4, 149.9, 139.7, 136.5, 130.6, 130.5, 130.1, 129.2, 129.2, 129.1, 128.5,
120.1, 119.3, 116.9, 61.2, 14.5; IR (neat): 2984, 2923, 1717, 1609, 1384, 1235, 1101, 974,
761 cm™; HRMS (ESI) m/z calc. for Cy,H17CIO, (M+Na)* 403.0723 found 403.0708.

rcozEt

Ph—g©
\

Ph
5a
(@]

Ethyl (E)-3-(4-benzoyl-5-phenylfuran-2-yl)acrylate 5a: Prepared by following procedure
B. Obtained as a yellow viscous liquid; yield = 75% (34 mg); Rf = 0.5 (Ethyl
acetate/Hexane= 10/90); *H NMR (400 MHz, CDCls) & 7.86 — 7.82 (m, 2H), 7.76 - 7.73 (m,
2H), 7.54 (t, J = 7.4 Hz, 1H), 7.45 (d, J = 15.9 Hz, 1H), 7.43 — 7.38 (m, 2H), 7.36 - 7.30 (m,
3H), 6.86 (s, 1H), 6.49 (d, J = 15.7 Hz, 1H), 4.28 (q, J = 7.1 Hz, 2H), 1.34 (t, J = 7.1 Hz, 3H);
3C NMR (101 MHz, CDCl3) 6 191.2, 166.8, 157.2, 149.3, 137.7, 133.4, 130.2, 129.9, 129.8,
129.1, 128.6, 128.6, 127.8, 123.2, 117.9, 117.7, 60.8, 14.5; IR (neat): 3063, 2981, 2929,
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1710, 1635, 1598, 1483, 1447, 1257, 1171, 1036, 971, 891, 729 cm™; HRMS (ESI) m/z calc.
for CoH1804 (M+H)™ 347.1294 found 347.1278.

gy

&

F
Ethyl (E)-3-(4-(4-fluorobenzoyl)-5-(4-fluorophenyl)furan-2-yl)acrylate 5b: Prepared by

CO,Et

5b

following procedure B. Obtained as a yellow viscous liquid; yield = 73% (32 mg); Rf = 0.5
(Ethyl acetate/Hexane= 10/90); *H NMR (500 MHz, CDCls) & 7.86 (dd, J = 8.9, 5.4 Hz, 2H),
7.77 (dd, J = 9.0, 5.3 Hz, 2H), 7.43 (d, J = 15.7 Hz, 1H), 7.08 (m, 4H), 6.82 (s, 1H), 6.47 (d, J
= 15.7 Hz, 1H), 4.27 (q, J = 7.1 Hz, 2H), 1.34 (t, J = 7.1 Hz, 3H); *C NMR (126 MHz,
CDClIs) 6 189.4, 167.0, 166.7, 164.9, 164.7, 162.7, 156.3, 149.3, 134.0 (d, J = 3.0 Hz), 132.5
(d, J = 9.3 Hz), 129.9 (d, J = 8.7 Hz), 125.3 (d, J = 3.4 Hz), 122.6, 118.0, 117.6, 115.9 (d, J =
22.0 Hz), 60.9, 14.4; IR (neat): 2973, 2930, 1708, 1636, 1598, 1493, 1235, 1158, 844 cm™:;
HRMS (ESI) m/z calc. for CoH16F204 (M+H)" 383.1116 found 383.1089.

Br CczEt

Ethyl (E)-3-(4-(2-bromobenzoyl)-5-(2-bromophenyl)furan-2-yl)acrylate 5c: Prepared by
following procedure B. Obtained as a viscous liquid; yield = 48% (18 mg); R = 0.5 (Ethyl
acetate/Hexane= 10/90); *H NMR (500 MHz, CDCls) § 7.50 — 7.47 (m, 1H), 7.45 (d, J =
15.8 Hz, 1H), 7.38 (dd, J = 7.7, 1.3 Hz, 1H), 7.32 — 7.26 (m, 2H), 7.19 — 7.13 (m, 2H), 7.13 —
7.05 (m, 2H), 7.03 (s, 1H), 6.43 (d, J = 15.8 Hz, 1H), 4.25 (9, J = 7.1 Hz, 2H), 1.31 (t, J = 7.1
Hz, 3H); *C NMR (126 MHz, CDCls) § 189.4, 166.6, 158.6, 150.8, 140.2, 133.1, 132.9,
132.3, 131.5, 131.4, 130.5, 130.1, 129.1, 126.9, 126.6, 125.9, 123.7, 119.8, 118.7, 114.9,
60.8, 14.4; IR (neat): 2925, 1709, 1643, 1397, 1170, 1026, 752 cm™; HRMS (ESI) m/z calc.
for CooH16Br0,4 (M+H)" 502.9488 found 502.9475.

S24



Br
Ethyl (E)-3-(4-(3-bromobenzoyl)-5-(3-bromophenyl)furan-2-yl)acrylate 5d: Prepared by
following procedure B. Obtained as a pale yellow viscous liquid; yield = 58% (23 mg); Rs =
0.5 (Ethyl acetate/Hexane= 10/90); *"H NMR (400 MHz, CDCls) & 7.93 (d, J = 12.5 Hz, 2H),
7.72 (d, J =7.8 Hz, 1H), 7.68 (d, J = 7.9 Hz, 2H), 7.49 (d, J = 8.1 Hz, 1H), 7.44 (d, J = 15.8
Hz, 1H), 7.30 (t, J = 7.9 Hz, 1H), 7.22 (t, J = 8.0 Hz, 1H), 6.84 (s, 1H), 6.51 (d, J = 15.8 Hz,
1H), 4.28 (q, J = 7.1 Hz, 2H), 1.35 (t, J = 7.1 Hz, 3H); **C NMR (126 MHz, CDCls) & 189.1,
166.4, 155.7, 149.8, 139.3, 136.2, 132.9, 132.5, 130.6, 130.5, 130.1, 130.0, 129.6, 128.2,
126.4,123.2,122.9, 122.6, 118.6, 117.2, 60.8, 14.3; IR (neat): 2924, 2855, 1708, 1640, 1567,
1519, 1464, 1303, 1219, 1082, 972, 757 cm™; HRMS (ESI) m/z calc. for CyH16Br,04
(M+Na)* 526.9290 found 526.9289.

-

COan

Me o
\

Me
(@]

Benzyl (E)-3-(4-acetyl-5-methylfuran-2-yl)acrylate 5e: Prepared by following procedure
B. Obtained as a white solid; yield = 76% (65 mg); mp: 94-96 °C; ; R = 0.5 (Ethyl
acetate/Hexane= 10/90); ‘H NMR (500 MHz, CDCls) § 7.41 — 7.32 (m, 6H), 6.79 (s, 1H),
6.37 (d, J = 15.7 Hz, 1H), 5.23 (s, 2H), 2.63 (s, 3H), 2.41 (s, 3H); *C NMR (126 MHz,
CDCl3) 6 193.5, 166.7, 160.9, 148.6, 136.1, 130.7, 128.7, 128.4, 128.3, 123.7, 116.4, 114.9,
66.5, 29.2, 14.8. IR (neat): 2977, 2933, 1708, 1684, 1549, 1429, 1308, 1169, 1015, 830 cm™:;
HRMS (ESI) m/z calc. for C17H1604 (M+Na)* 307.0941 found 307.0940.

rCozlvle

Se
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Ethyl (E)-3-(5-(tert-butyl)-4-pivaloylfuran-2-yl)acrylate 5f: Prepared by following
procedure B. Obtained as a yellow viscous liquid; yield = 51% (24 mg); R¢ = 0.5 (Ethyl
acetate/Hexane= 10/90); *H NMR (500 MHz, CDCls) & 7.34 (d, J = 15.7 Hz, 1H), 6.65 (s,
1H), 6.29 (d, J = 15.7 Hz, 1H), 3.79 (s, 3H), 1.33 (s, 9H), 1.25 (s, 9H); *C NMR (126 MHz,
CDClI3) 6 206.9, 167.3, 166.1, 146.7, 130.6, 121.4, 115.6, 115.0, 51.7, 44.8, 34.9, 28.9, 27.5;
IR (neat): 2990, 2850, 1708, 1638, 1538, 1463, 1251, 1163, 1023, 755 cm™; HRMS (ESI)
m/z calc. for C17H404 (M+H)" 293.1751 found 293.1747.
Me o

T
\

O

CO,Me

Ethyl (E)-5-(3-methoxy-3-oxoprop-1-en-1-yl)-2-methylfuran-3-carboxylate 5g : Prepared
by following procedure B. Obtained as a white solid; yield = 68% (37 mg); m.p.= 88-90 °C;
Rf = 0.5 (Ethyl acetate/Hexane= 10/90); *H NMR (500 MHz, CDCls) § 7.33 (d, J = 15.7 Hz,
1H), 6.82 (s, 1H), 6.28 (d, J = 15.7 Hz, 1H), 4.29 (q, J = 7.1 Hz, 2H), 3.78 (s, 3H), 2.61 (s,
3H), 1.34 (t, J = 7.1 Hz, 3H); *C NMR (176 MHz, CDCl3) & 167.4, 163.4, 161.5, 148.7,
130.7, 116.3, 115.9, 115.4, 60.6, 51.9, 14.5, 14.2; IR (neat): 2963, 2890, 1719, 1682, 1640,
1460, 1435, 1235, 1166, 926, 808 cm™; HRMS (ESI) m/z calc. for Ci;H1405 (M+H)"
239.0905 found 239.0914. The CCDC 1554017 contains the supplementary crystallographic

data for this compound.

O r
\

BnO 5h
@)

CO,Me

Me

Benzyl (E)-5-(3-methoxy-3-oxoprop-1-en-1-yl)-2-methylfuran-3-carboxylate 5h:
Prepared by following procedure B. Obtained as a white solid; yield = 65% (30 mg); m.p.=
78-80 °C; R = 0.5 (Ethyl acetate/Hexane= 10/90); *H NMR (700 MHz, CDCl3) & 7.41 — 7.34
(m, 5H), 7.32 (d, J = 15.7 Hz, 1H), 6.85 (s, 1H), 6.29 (d, J = 15.7 Hz, 1H), 5.28 (s, 2H), 3.78
(s, 3H), 2.62 (s, 3H); *C NMR (176 MHz, CDCl3) & 167.4, 163.2, 161.9, 148.8, 136.0,
130.6, 128.8, 128.4, 128.3, 116.1, 115.9, 115.3, 66.4, 51.9, 14.3; IR (neat): 2990, 1704, 1637,
1450, 1305, 1225, 1167, 1123, 1083 cm™; HRMS (ESI) m/z calc. for Ci7H1605 (M+H)
301.1072 found 301.1071.
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C. Large scale [2+3] annulation:

o)
H‘ (COZEt
O O o
N INOTf)3 (5 mol%) Ph
f o s - U
O~ “CO,Et DCE,80°C,8h,67% Ph
¢}
1i 2a 5a
(1.1 mmol) (1 mmol)

A dry 25 mL RB flask with magnetic stir bar was charged with diketone 2a (224 mg, 1
mmol), In(OTf)3 (28 mg, 0.05 mmol), and 5 mL freshly distilled DCE. To the gently stirring
reaction mixture at 80 “C under nitrogen atmosphere was added ester-diazoenal 1i (216 mg,
1.1 mmol) in 5 mL of DCE over 5 h via a syringe pump. The reaction was continued for
another 3 h (as judged by TLC) and the solvent was evaporated under reduced pressure using
a rotary evaporator. Purification of the residue on a silica gel column (eluent: EtOAc/Hexanes
2:8) furnished trisubstituted furan 5a (232 mg, 67%).
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5. Mechanistic studies:
A. Detection of cationic piano-stool Rh(l11)-diketonate 7

(i) Preparation of piano-stool Rh(1l)-diketonate 6

O O KOH

[Cp*RhCl,] - o™ ~Cl
Ar)]\/U\Ar ¥ 22 ,<_(<)

methanol, 25°C, 24 h  Ar

2 Ar
6a: Ar=Ph
6b: Ar=Tol

(ii) Detection of cationic piano-stool Rh(Ill)-diketonate 7
Mes Mes
< < | |
| AgOTf [ [Cp*RNhCls]s (1 equiv) o

\Rh (2 equiv)

o)
«Rh AgOTf (4 equiv)
o B g q
l = Ph)J\/U\Ph

o °CI
/ /
Ph’«:Z) CDCls, 65 °C, 2 h Ph’L? CDCI3,65°C, 2h
Ph Ph
6a 7a (m/z 461.0981) 2a
(detected by HRMS) (2 equiv)

(i) Preparation of Piano-stool Rh(Ill)-diketonates 6a and 6b: Prepared by following the
literature procedure.® An oven dried 10 mL RB flask with magnetic stir bar was charged with
KOH (2.2 mg, 0.04 mmol), and diaryl 1,3-propanedione 2 ( 0.04 mmol) in dry methanol (1.5
mL) and stirred for 1 h at the room temperature. To the reaction mixture was added
[Cp*RhCI;]> (10 mg, 0.016 mmol), and continued stirring at the room temperature for 24 h.
The precipitate was separated by filtration and the filtrate was concentrated to 0.5 mL
volume. Cooling the filtrate at 0-5 °C furnished the piano-stool Rh(l11)-diketonate 6 as a red
solid which was filtered and dried under vacuum.

Me5

Ph Piano-stool Rh(Il1)-diketonate 6a: Obtained as a red solid (14 mg, 87%);
'H NMR (500 MHz, CDCl3) & 7.96 (d, J = 7.1 Hz, 4H), 7.44 (t, J = 7.3 Hz, 2H), 7.39 (t, J =
7.4 Hz, 4H), 6.45 (s, 1H), 1.73 (s, 15H); *C NMR (126 MHz, CDCl3) & 181.51, 139.90,
130.88, 128.21, 127.47, 93.19, 92.45 (d, J = 9.3 Hz), 8.83.
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\‘Rh\
O‘[ Cl
6!

Tol

Tol  Piano-stool Rh(ll1)-diketonate 6b: Obtained as a red solid (16 mg, 88%);
'H NMR (500 MHz, CDCls) & 7.87 (d, J = 8.2 Hz, 4H), 7.18 (d, J = 8.1 Hz, 4H), 6.43 (s,
1H), 2.38 (s, 6H), 1.71 (s, 15H); *C NMR (126 MHz, CDCl5) & 181.09, 141.13, 137.24,
128.88, 127.50, 92.53, 92.33 (d, J = 9.2 Hz), 21.63, 8.80.

(i) Detection of cationic piano-stool Rh(lll)-diketonate 7a by HRMS: A dry 10 mL RB
flask with stir bar was charged with [Cp*RhCl,], (10 mg, 0.016 mmol), AgOTf (16 mg,
0.064 mmol), diphenyl 1,3-propanedione 2a (7 mg, 0.031 mmol), and CDCl3. The contents
were stirred at 65 °C under nitrogen atmosphere for 2 h. HRMS analysis (Figure S1) of the
reaction mixture showed formation of the cationic piano stool Rh(lll)-diaketonate 7a (m/z:
461.0981) along with its CDCl3 adduct 7a.CDClI3 (m/z: 582.9). Moreover, reaction of 6a with
AgOTf (2 equiv) in CDClz at 65 °C for 2 h also provided 7a (observed by HRMS).

Intens +MS, 0.6min #38
x104 461.0981
3,
2,
N
582.9490
0 : : : N VR W : , : :
100 200 300 400 500 600 700 800 900 1000 miz
Intens. | +MS, 0.6min #38
x104 461.0981
3,
2_
¥ 462.1015
0 460.8447 463.1035
E C25H2602RN, M 461.10
2000 461.0082
15001
10001
462.1016
5001
0 463.1049
460.0 4605 461.0 461.5 462.0 4625 463.0 4635 464.0 miz

Figure S1: HRMS detection of cationic piano-stool Rh(lll)-diketonate 7a
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B. [3+2] Annulation with piano-stool Rh(I11)-diketonate precatalyst 6
0 0]

| l
Ph H 6b (10 mol %) 1a 10 mol % 6a Ph

AgOTf (20 mol %) 20 mol % AgOTf

~ +
= - o o o S—
Tol CDCl,, 65°C, 3 h )J\/U\ CDCl3, 65°C, 3 h

Tol o) Tol Tol Ar o)

~
—

Ar

73% 64%
3y 2b 3y (Ar=tol): major
3a (Ar=Ph): < 10%

[3+2] annulation of 1a and 2b using piano-stool Rh(l11)-diketonate complex 6b: An oven
dried 10 mL round bottom flask with a magnetic stir bar was charged with 1,3-dicarbonyl
compound 2b (30 mg, 0.12 mmol), Rh(lll)-diketonate 6b (5.5 mg, 0.012 mmol), AgOTf (6
mg, 0.024 mmol), and 1 mL of CDCls. To the gently stirring reaction mixture at 65 "C under
nitrogen atmosphere was added diazoenal 1a (26 mg, 0.13 mmol) in 1 mL of CDCl3 over 2 h
via a syringe pump. The reaction was continued for another 1 h (as judged by TLC) and the
solvent was evaporated under reduced pressure using a rotary evaporator. Purification of the
residue on a silica gel column (eluent: EtOAc/Hexanes 2:8) furnished the tetrasubstituted
furanyl-enal 3y (36 mg, 73%) as a pale yellow viscous liquid. R = 0.4 (Ethyl
acetate/Hexane= 30/70); *H NMR (500 MHz, CDCls) § 9.47 (d, J = 7.5 Hz, 1H), 7.87 (d, J =
8.2 Hz, 2H), 7.73 (d, J = 7.1 Hz, 2H), 7.55 (t, J = 7.4 Hz, 1H), 7.53 (d, J = 4.4 Hz, 1H), 7.50
(t, J = 6.8 Hz, 2H), 7.46 (d, J = 8.2 Hz, 2H), 7.21 (d, J = 8.0 Hz, 2H), 7.09 (d, J = 8.1 Hz,
2H), 6.20 (dd, J = 16.1, 7.5 Hz, 1H), 2.38 (s, 3H), 2.30 (s, 3H); *C NMR (126 MHz, CDCl5)
5 193.58, 193.29, 154.76, 152.11, 145.64, 142.27, 139.31, 134.50, 130.52, 130.20, 129.86,
129.85, 129.57, 129.29, 129.25, 128.17, 126.29, 126.09, 119.95, 118.54, 21.95, 21.45; IR
(neat): 3028, 2922, 2853, 1712, 1679, 1603, 1485, 1331, 1178, 902, 694 cm™; HRMS (ESI)
m/z calc. for CygH,,03 (M+H)+ 407.1626 found 407.1642.

[3+2] annulation of 1a and 2b using piano-stool Rh(I11)-diketonate complex 6a: An oven
dried 10 mL round bottom flask with a magnetic stir bar was charged with 1,3-dicarbonyl
compound 2b (30 mg, 0.12 mmol), Rh(lll)-diketonate 6a (5 mg, 0.012 mmol), AgOTf (6 mg,
0.024 mmol), and 1 mL of CDCls. To the gently stirring reaction mixture at 65 °C under
nitrogen atmosphere was added diazoenal 1a (26 mg, 0.13 mmol) in 1 mL of CDCl;z over 2 h
via a syringe pump. The reaction was continued for another 1 h (as judged by TLC). *H-NMR

analysis (Figure S2) of the reaction mixture showed formation of the tetrasubstituted furanyl-
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enal 3y as the major product along with minor amount of furanyl enal 3a (< 10%) as an

inseparable mixture (31 mg, ~ 64%).

In the absence of AgOTTf, the [3+2] annulation reaction using Rh(lll)-diketonate 6 was
unsuccessful.

3y

_l_l)ll\_l]_l | J‘g_,_ﬁ_l.d.._an |

3a

[3+2]- reaction mixture

3a - "| lfV,

|
N/
__N UI\-_i B

3y

% ﬂg.(SF'IDJm] - J ___)u‘uLHLJ‘“‘_‘JJ __l J M ;’I\L_Ll\\_ o J,.l_

6a
Y | { J
2b
T T T T T T T T T T T T T T T T T T T T T T T T T T T
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Figure S2: NMR study of the [3+2] annulation of 1a and 2b using Rh(l1l)-diketonate 6a

C. Ligand exchange reaction of Rh(I11)-diketonate 6a

+ +
<= =< | @;7?
| |
wRh_ o 0 AgOTf «Rh +Rh
o™y ~cl )l\/ll\ o™ .\ ?\ |
ph’<=(<) +  Tol Tol cocl,  Ph /0O To—{ ©
oh 65°C,2h - Tol
6a 2b 7a (m/z 461.0981)  7b (m/z 489.1308)
(~1:1) (~1:1) (by NMR)
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An oven dried 10 mL RB flask was charged with Rh(Ill)-diketonate 6a (10 mg, 0.020 mmol),
tolyl-1,3-dione 2b (5 mg, 0.020 mmol), AgOTf (10 mg, 0.040 mmol), and 1 mL CDCls;. The
reaction mixture was refluxed for 2 h under nitrogen atmosphere. The reaction mixture was
cooled to room temperature. HRMS data (Figure S3) of the reaction mixture confirmed the
formation of cationic Rh(lll)-diketonates 7a (m/z: 461.0996) and 7b (m/z: 489.1308). 1H-
NMR analysis (Figure S4) of the reaction mixture showed presence of ~1:1 ratio of Rh(ll)-
diketonates 7a and 7b (determined from the integration of Mes signals at 6 1.73 and 1.74

ppm). Ligand exchange reaction was not observed in the absence of AgOTT.
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Bruker Compass DataAnalysis 4.0 printed:  10/26/2018 4:31:35 PM Page 1 of 1
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Figure S3: HRMS detection of cationic piano-stool Rh(Ill)-diketonates 7a and 7b
$32



JTa+7b(~1:1)
(reaction mixture)

J g I
1R - I J

6b

6a

2b

2a

_. I

N T N T N T N T N T " T N T N T ¥ T N T N T ¥ T N T ¥ T ¥ T N T ¥ T " T N T ' T ¥ T N
18 17 16 15 14 13 12 11 10 7 6 3 4 3 2 1 a -1 -2

8
fi (ppm)

Figure S4: NMR detection of cationic Rh(l1l)-diketonates 7a and 7b

D. Annulation with vinylether 2a’

o)
|
[Cp*RACL,], (1 mol %) Ph
OEt O AgOTf (10 mol %) O O e
1a + N > —> —
Ph Ph  bGcE, 80°C, 4 h Ph/U\)LPh Ph
Ph &
2a' 2a 3a (75%)

An oven dried 10 mL round bottom flask with a magnetic stir bar was charged with
vinylether 2a’ (30 mg, 0.12 mmol), [Cp*RhClI;], (0.8 mg, 0.0012 mmol), AgOTf (3 mg,
0.012 mmol), and 1.5 mL of freshly distilled DCE. To the gently stirring reaction mixture at
80 °C under nitrogen atmosphere was added keto-diazoenal 1a (26 mg, 0.13 mmol) in 2 mL
of DCE over 3 h via a syringe pump. The reaction was continued for another 1 h (as judged
by TLC) which furnished the enal-functionalized tetrasubstituted furan 3a. It was observed
that under the reaction conditions, 2a’ was rapidly hydrolysed to diketone 2a (within few
minutes) and subsequently reacted to give furan 3a (34 mg, 75%).
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Similarly, in case of In(OTf); catalyzed [2+3] annulation of vinylether 2a’ and 1a, the vinyl
ether 2a’ was rapidly converted to diketone 2a under the standard reaction conditions which

subsequently undervent [2+3] annulation to give trisubstituted furan 4a.

TCOPh
OEt O In(OTf)3 (5 mol%) o o Ph \O/
1a + N > )J\/U\ —
Ph Ph
DCE, 80 °C, 6 h Ph Ph Ph
o)
2a' 2a 4a (69%)
E. Detection of In(l11)-diketonate complex 8
(l)Tf COPh
In(OTf f
( .)3 N 1a 8 ol O
(1 equiv) o™/ “oH 10 mol % 0
2a _— > I 0 + _ \ /
Ph
CDClj _ 2b CDClg Tol
(o] (o]
65°C,2h Ph 65°C,5h Y
8 (m/z [M+H]": 504.9454) 4i (33%)

(detected by mass)

An oven dried 10 mL RB flask with magnetic stir bar was charged with indium trriflate (20
mg, 0.035 mmol), diketone 2a (8 mg, 0.035 mmol), and 1 mL CDClIs;. The reaction mixture
was stirred at 65 °C under nitrogen atmosphere for 2 h. HRMS analysis of reaction mixture
(Figure S5) showed formation of In(l11)-diketonate complex 8 with m/z: 504.9454 (M+H)".
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Figure S5: HRMS detection of In(l11)-diketonate complex 8

[2+3] annulation with In(l11)-diketonate complex 8: An oven dried 10 mL round bottom
flask with a magnetic stir bar was charged with diketone 2b (20 mg, 0.08 mmol), complex 8
(4 mg, 0.008 mmol), and 1 mL of CDCls. To the gently stirring reaction mixture at 65 °C
under nitrogen atmosphere was added keto-diazoenal 1a (18 mg, 0.08 mmol) in 1 mL of
CDClzover 2 h via a syringe pump. The reaction was continued for another 3 h (as judged by
TLC) and the solvent was evaporated under reduced pressure using a rotary evaporator.
Purification of the residue on a silica gel column (eluent: EtOAc/Hexanes 1:9) furnished the
trisubstituted furan 4i (11 mg, 33%) as a pale yellow viscous liquid; Rf = 0.4 (Ethyl
acetate/Hexane= 30/70); *H NMR (500 MHz, CDCls) & 8.06 (d, J = 7.1 Hz, 2H), 7.78 (d, J =
8.2 Hz, 2H), 7.72 (d, J = 8.3 Hz, 2H), 7.64 — 7.56 (m, 2H), 7.53 (t, J = 7.5 Hz, 3H), 7.23 (d, J
= 7.9 Hz, 2H), 7.18 (d, J = 8.1 Hz, 2H), 6.94 (s, 1H), 2.41 (s, 3H), 2.37 (s, 3H); **C NMR
(126 MHz, CDClI3) 6 190.98, 189.84, 157.57, 149.72, 144.50, 140.50, 138.31, 135.31,
133.15, 130.16 (2C), 129.52, 129.50, 128.93, 128.73, 127.87, 126.53, 123.30, 120.49, 119.66,
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21.96, 21.73; IR (neat): 2993, 2936, 1717, 1392, 1215, 1075, 974, 750 cm™; HRMS (ESI)
m/z calc. for CygH,,03 (M+H)" 407.1642 found 407.1654.

F. Probing the aldol reaction pathway of [2+3] annulation

o) o) O O
o I In(OTf) 0280
| Me Me Me Me ’ T
e (5 mol %) Me O
N> AcOH/piperidine DCE. 80 °C. 1h W/
CO,Bn MgSO4, PhCH; N2 '65% Me
RT, 48% CO,Bn o
1] 9a 5e

Preparation of diazo-dienone 9a: An oven dried 10 mL round bottom flask with a magnetic
stir bar was charged with ester diazoenal 1j (276 mg, 1.2 mmol), 1,3-pentanedione 2i (100
mg, 1 mmol), acetic acid (30 mg, 0.5 mmol), piperidine (9 mg, 0.1 mmol), MgSO, (120 mg),
and 10 mL toluene. The reaction mixture was stirred for 7 h at the room temperature and
filtered through a celite pad. Solvent was evaporated under reduced pressure and the residue
was extracted with water (10 mL) and dichloromethane (30 mL). The organic layer was dried
over anhydrous Na,SO, and concentrated under reduced pressure. Purification of the residue
on a silica gel column (eluent: EtOAc/Hexanes 2:8) furnished the aldol condensation product
diazo-dienone 9a as a yellow liquid in 48% vyield (150 mg). *"H NMR (500 MHz, CDCls) &
7.40 — 7.34 (m, 5H), 7.15 (d, J = 11.4 Hz, 1H), 6.68 (d, J = 15.4 Hz, 1H), 6.39 (dd, J = 15.4,
11.4 Hz, 1H), 5.28 (s, 2H), 2.36 (s, 6H); **C NMR (126 MHz, CDCl3) & 202.8, 197.3, 163.3,
143.0, 138.1, 135.2, 129.9, 128.9, 128.8, 128.6, 117.6, 67.7, 31.8, 26.6; HRMS (ESI) m/z
calc. for C17H1N,04 (M+Na)* 335.1025 found 335.1002

Reaction of 9a with In(OTf)s: A solution of the intermediate 9a (40 mg, 0.13 mmol), and
In(OTf)3 (3.7 mg, 0.007 mmol, 5 mol %) in 2 mL DCE was heated at 80 °C for 1 h. Solvent
was evaporated and the residue was purified on a silica gel column (eluent: EtOAc/Hexanes
2:8) which furnished the trisubstituted furan 5e in 65% yield (24 mg).

Heating a solution of the intermediate 9a (40 mg, 0.13 mmol) in 2 mL DCE at 80 °C for 5 h

resulted in the decomposition of 9a and furan product 5e was not obtained. This result further
demonstrated the role of In(OTf); in the conversion of 9a to furan product 5e.
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Me Me DCE, 80 °C, 5 h o f
—— \

9a 5e

G. [2+3] Annulation with cyclic 1,3-dione

o CO,Et
| (5 mol %) o f
JA/:\L + — ®
N
o o DCE, 80 °C
CO,Et %
2m 1i 5i
An oven dried 10 mL RB flask, charged with 1,3-cyclohexanedione (30 mg, 0.27 mmol),
In(OTf); (7 mg, 0.013 mmol, 5 mol %) and 1 mL DCE was maintained at 80 °C. To the
gently stirring reaction mixture was added a solution of diazoenal 1i (50 mg, 0.30 mmol) in 2
mL DCE over 2 h via syringe pump and the reaction was continued for another 3 h. However,
the reaction was failed to deliver the desired furan 5i and diazoenal was decomposed. This
result could be explained by the failure of the cyclic 1,3-diketones to give metal-diketonates.

Further, the reaction of the aldol condensation product 9b with In(OTf); gave the furan 5i in
36% yield. Clearly, this experiment further demonstrates that the [2+3]-annulation proceeds
via metal templated aldol reaction.

Q 5 . COzEt
(5 mol %)
ﬁ) AcOH/plpel’ldlne Nzﬁ) DCE, 80 °C, 6h

CO,Et MgSO,, PhCH; 36%
RT, 52% CO,Et

1j 9b 5i
Ethyl (E)-2-diazo-5-(2,6-dioxocyclohexylidene)pent-3-enoate 9b: Prepared by following
the procedure for 9a. Obtained as a yellow liquid in 52% yield; *H NMR (500 MHz, CDCl;)
67.78 (d, J =12.1 Hz, 1H), 7.58 (dd, J = 14.8, 12.5 Hz, 1H), 7.09 (d, J = 15.2 Hz, 1H), 4.33
(9, = 7.1 Hz, 2H), 2.60 (t, J = 6.5 Hz, 4H), 2.07 — 1.94 (m, 2H), 1.33 (t, J = 7.1 Hz, 3H); *C

S37



NMR (126 MHz, CDCl3) & 199.6, 198.2, 162.6, 150.9, 139.5, 126.9, 119.3, 62.6, 40.3, 38.7,
18.4, 14.5; HRMS (ESI) m/z calc. for C13H14N,04 (M+H)" 263.1045 found 263.1026.

Reaction of 9b with In(OTf);: A solution of the intermediate 9b (20 mg, 0.07 mmol), and
In(OTf); (2.1 mg, 0.0038 mmol, 5 mol %) in 2 mL DCE was heated at 80 °C for 6 h. Solvent
was evaporated and the residue was purified on a silica gel column (eluent: EtOAc/Hexanes
2:8) which furnished the fused furan 5i in 36% yield (6 mg) as an inseparable 2:1 mixture of
rotamers; *H NMR (500 MHz, CDCls) (major isomer) & 7.38 (d, J = 15.7 Hz, 1H), 6.82 (s,
1H), 6.34 (d, J = 15.7 Hz, 1H), 4.42 — 4.08 (m, 2H), 2.95 - 2.88 (m, 2H), 2.54 — 2.51 (m, 2H),
2.31 — 2.17 (m, 2H), 1.40 — 1.26 (m, 3H); HRMS (ESI) m/z calc. for Ci13H160s (M+H)"
235.0965 found 235.0952

H. Deuterium incorporation study

3: 6. 52
D _CO,Me
In(OTf)3 2 H COZMG

0 O (5 mol %) Ph

_—

PhMPh 0
DCE-D;0,80°C  pp,
CO,Me 30%
5 6 89(s)

1h 2a

(5j-D : 5) = ~ 70:30)

A 10 mL round bottom flask with a magnetic stir bar was charged with 1,3-dicarbonyl
compound 2a (30 mg, 0.133 mmol), In(OTf)3 (3.7 mg, 0.0067 mmol, 5 mol %), D,O (186
mg, 9.3 mmol), and 1.5 mL of distilled dichloroethane (DCE). To the gently stirring reaction
mixture at 80 °C under nitrogen atmosphere was added ester-diazoenal 1h (22 mg, 0.14
mmol) in 2 mL of DCE over 3 h via a syringe pump. The reaction was continued for another
2 h and the solvent was evaporated under reduced pressure using a rotary evaporator.
Purification of the residue on a silica gel column (eluent: EtOAc/Hexanes 2:8) furnished the
trisubstituted furan 5j (13 mg, 30%) with 70% D-incorporation as determined by *H-NMR
(Figure S6).

Methyl (E)-3-(4-benzoyl-5-phenylfuran-2-yl)acrylate 5j: Prepared by following the
procedure B. Obtained as a white solid; yield = 69% (31 mg); m.p.= 110-112 °C; Rt = 0.5
(Ethyl acetate/Hexane= 10/90); *H NMR (500 MHz, CDCls) § 7.84 (dd, J = 8.3, 1.2 Hz, 2H),

7.76 — 7.73 (m, 2H), 7.57 — 7.52 (m, 1H), 7.46 (d, J = 15.7 Hz, 1H), 7.41 (t, J = 7.8 Hz, 2H),
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7.36 — 7.32 (m, 3H), 6.87 (s, 1H), 6.49 (d, J = 15.7 Hz, 1H), 3.82 (s, 3H); *C NMR (126
MHz, CDCl3) 6 191.2, 167.2, 157.3, 149.2, 137.7, 133.4, 130.4, 130.0, 129.8, 129.1, 128.6,
128.6,127.8, 123.2, 118.0, 117.2, 51.9; IR (neat): 2970, 1714, 1637, 1484, 1435, 1386, 1260,
1226, 1167, 971, 890, 770 cm™; HRMS (ESI) m/z calc. for CxHis04 (M+H)" 333.1151

found 333.1121.

5:6.52(d)
D CO:Me H_ _CO,Me
- . amo Ph O O
furan-5i (~ 70% D incorporated) © L0 \ Ph
GG 6 + \
[ Ph H Ph HY
© o) 3: 6.89(s)
5j-D 5§
‘ (5§-D : 5j = ~ 70:30)
JUUM i [
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Figure S6: Deuterium incorporation study of [2+3] annulation
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6. Synthetic applications of the tri and tetrasubstituted furans:

A. Preparation of furanyl nitrodiene 10

o)
| NO,
Ph Ph
CH3NO,, NH,0AC
e MeOH, Reflux JY ?
=\__Ph > =\_Ph
Ph Ph 4
3a 10

An oven dried 10 mL round bottom flask with a magnetic stir bar was charged with the enal-
functionalized furan 3a (98 mg, 0.26 mmol), nitromethane (19 mg, 0.31 mmol), NH,OAc (6
mg, 0.078 mmol), and 1.5 mL methanol. The reaction mixture was refluxed for 8 h and the
solvent was evaporated under reduced pressure. The residue was extracted with EtOAc and
washed with water and brine. The organic layer was dried over anhydrous Na,SO, and
concentrated under the reduced pressure. Purification of the residue by a silica gel column
chromatography using ethyl acetate/hexanes (2:8) as the eluent furnished the furanyl
nitrodiene 10 as a yellow solid in 90% yield (41 mg); m.p.= 159-161 °C; *H NMR (500
MHz, CDCl3) § 7.97 - 7.95 (m, 2H), 7.73 - 7.70 (m, 2H), 7.60 — 7.53 (m, 6H), 7.51 - 7.48 (m,
1H), 7.42 (t, J = 7.8 Hz, 2H), 7.31 — 7.26 (m, 3H), 7.16 (d, J = 15.7 Hz, 1H), 6.94 (d, J = 13.0
Hz, 1H), 6.37 (dd, J = 15.4, 11.7 Hz, 1H); *C NMR (126 MHz, CDCl3) & 194.0, 154.0,
152.4, 139.4, 138.5, 137.0, 135.4, 134.5, 129.9, 129.7, 129.4, 129.2, 129.2, 129.1, 128.9,
128.8, 127.9, 126.6, 123.7, 120.4, 119.6; IR (neat): 3382, 1616, 1332, 1237, 1160, 766, 687
cmt; HRMS (ESI) m/z calc. for C27H1gNO,4 (M+H)* 422.1387 found 422.1382.

B. Preparation of pan-Akt inhibitor GSK2141795 analogue 11

i o
Ph . y
‘WeN N H,N

Ph ’/‘ i. PANHNH,, Et,0 Ph N7\ N [ \\(Ar

~ ii. Oxone, TFA, rt ~ X -
o, > o, ! / N\ N-H

Ph 74% Ph Cl o)

PR o Ph o Ar: (2,4-F5)H3Cg

3a 11

! GSK2141795
' pan-Akt inhibitor

An oven dried 10 mL round bottom flask with a magnetic stir bar was charged with the enal-
functionalized tetra-substituted furan 3a (30 mg, 0.079 mmol), phenyl hydrazine (9 mg, 0.087
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mmol), and 2 mL of dry diethyl ether. The reaction mixture was stirred at rt for 4 h and the
solvent was evaporated under reduced pressure. To an ice-cold solution of crude hydrazone in
1 mL TFA was added oxone (39 mg, 0.12 mmol, 2 equiv) and stirred for 2 h. The reaction
was quenched with water and extracted with CHCI3;. The organic layer was washed with
water, brine and dried over anhydrous Na,SO,. Solvent was evaporated under reduced
pressure and the residue was purified on a silica gel column using ethyl acetate/hexanes (2:8)
as the eluent which furnished the pan-Akt inhibitor analogue 11 as a yellow viscous liquid in
74% vield (27 mg); *H NMR (500 MHz, CDCls)  7.69 (d, J = 1.8 Hz, 1H), 7.62 (dd, J = 8.3,
1.2 Hz, 2H), 7.49 - 47.46 (m, 4H), 7.43 - 7.40 (m, 1H), 7.34 — 7.28 (m, 3H), 7.24 -7.20 (m,
6H), 7.19 — 7.17 (m, 1H), 7.12 — 7.05 (m, 3H), 6.43 (d, J = 1.9 Hz, 1H); **C NMR (126
MHz, CDCl3) 6 191.7, 152.2, 150.6, 140.7, 139.6, 136.8, 133.5, 133.4, 129.8, 129.4, 129.1,
128.9, 128.8, 128.7, 128.6, 128.4, 127.4, 126.9, 125.7, 124.6, 123.2, 113.3, 109.9; HRMS
(ESI) m/z calc. for C3pH2N»0, (M+H)" 467.1777 found 467.1754.

C. Preparation of tricyclic indeno[1,2-b]furan 12

o)
l
PdCl, (5 mol%)
Br PPh; (10 mol%)
SN K,CO3 (2 equiv)
DCE, 80 °C, 3 h
Ph 4§
3f 58%

A dry schlenk tube was charged with tetrasubstituted furanyl-enal 3f (20 mg, 0.043 mmol),
PdCI; (0.4 mg, 0.002 mmol), PPhz (1 mg, 0.004 mmol), K,CO3 (12 mg, 0.086 mmol), and
anhydrous DCE (2 mL). The reaction mixture was degassed with argon and heated on an oil
bath at 80 °C for 3 h. The reaction mixture was cooled to the room temperature and passed
through a pad of celite. Solvent was evaporated under reduced pressure and the residue was
purified on a silica gel column using EtOAc/hexanes (3/97) as the eluent which furnished the
tricyclic furan 12 in 58% vyield (9 mg, 4:1 isomers); *H NMR (500 MHz, CDCls) (major
isomer) 6 9.74 (d, J = 8.0 Hz, 1H), 8.01 (dd, J = 8.4, 1.3 Hz, 2H), 7.63 (dd, J = 8.2, 1.5 Hz,
2H), 7.62 — 7.58 (m, 2H), 7.48 (d, J = 7.2 Hz, 1H), 7.46 — 7.41 (m, 3H), 7.36 — 7.32 (m, 2H),
7.30 — 7.28 (m, 2H), 6.57 (d, J = 8.0 Hz, 1H); *C NMR (126 MHz, CDCls) & 193.4, 191.4,
164.9, 157.1, 143.9, 141.1, 136.4, 134.6, 130.9, 130.1, 129.9, 129.8, 129.2, 129.1, 129.0,
128.7 (2C), 128.5, 127.6, 127.2, 126.4, 123.4, 122.6, 121.5, 119.0, 117.9; IR (neat): 2927,
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2848, 1666, 1607, 1467, 1395, 1219, 1129 cm™; HRMS (ESI) m/z calc. for CasHis03
(M+H)* 377.1172 found 377.1152.

D. Preparation of tetracyclic furan 13 (core structure of OLED material)

Br COZEt
o ( 5 mol % PdCI,(PPh3),
10 mol % dppp
\ /, .
2 eqUiV K2C03
DMF, 150 °C, 30 h

O 61%

5¢ 13
Prepared by modified literature procedure.® A dry schlenk tube was charged with tri-
substituted furan 5¢ (30 mg, 0.059 mmol), PdCI,(PPhs), (2 mg, 0.003 mmol, 5 mol %), dppp
(2.4 mg, 0.006 mmol, 10 mol %), and K,CO3 (16 mg, 0.12 mmol, 2 equiv), and anhydrous

DMF (2 mL). The reaction mixture was degassed with argon and heated on an oil bath at 150

°C for 30 h. The reaction mixture was cooled to room temperature and quenched with 10 mL
water. The contents were extracted with EtOAc, and the organic layer was washed with
water, brine, and dried over anhydrous Na,SO,. Solvent was evaporated under reduced
pressure and the residue was purified on a silica gel column using EtOAc/hexanes (2/98) as
the eluent which furnished the tetracyclic furan 13 in 61% yield (12 mg); *H NMR (500
MHz, CDCl3) 4 8.22 (dd, J = 7.9, 1.5 Hz, 1H), 8.20 — 8.17 (m, 1H), 7.99 — 7.93 (m, 2H), 7.73
— 7.67 (m, 1H), 7.65 — 7.57 (m, 3H), 7.50 (d, J = 15.7 Hz, 1H), 7.18 (s, 1H), 6.57 (d, J = 15.7
Hz, 1H), 4.29 (q, J = 7.1 Hz, 2H), 1.36 (t, J = 7.1 Hz, 3H); *C NMR (126 MHz, CDCls) &
185.7, 166.6, 155.5, 150.7, 139.1, 136.9, 135.9, 132.1, 131.8, 131.7, 130.2, 129.8, 129.7,
129.7, 128.8, 128.7, 126.4, 126.3, 118.7, 115.0, 60.9, 14.5; IR (neat): 2924, 2857, 1719,
1636, 1444, 1373, 1265, 1033, 898, 746 cm™; HRMS (ESI) m/z calc. for CH1604 (M+H)"
345.1144 found 344.1121.
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7. X-Ray crystal structure data of 3a and 5g:

g
P o
~ » T4
N en ‘\’://’g
LTI = o w's
3a : e
CCDC 1554018
Empirical formula CysH1503
Formula weight 378.40
Temperature/K 120(2)
Crystal system Monoclinic
Space group C2/c
alA 24.897(3)
b/A 5.8589(6)
c/A 26.361(3)
o/° 90
B/° 100.161(4)
v/° 90
Volume/A® 3784.9(7)
Z 8
peatcg/om’ 1.328
w/mm™ ?
F(000) 1584.0

Crystal size/mm?®

0.14 x 0.12 x 0.10

Radiation

MoKa (A =0.71073)

20 range for data collection/°

4.96 to 54.29

Index ranges

-:31<h<31,-6<k<7,-33<1<33

Reflections collected

18674

Independent reflections

4081 [Rint = 00895, Rsigma = 00708]

Data/restraints/parameters

4081/0/263
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Goodness-of-fit on F° 1.018

Final R indexes [[>=2c (I)] R1=0.0532, wR, = 0.0994

Final R indexes [all data] R1=10.0983, wR, = 0.1152

Largest diff. peak/hole / e A 0.25/-0.23
Qo
CO,Me y ,;\C
Me —° r { e /\’\ /\\Q
— N_/ ""‘\ﬂ/ \_
EtO 5g ST o N
0 ' g
CCDC 1554017
Empirical formula C12H1405
Formula weight 238.23
Temperature/K 140(2)
Crystal system Triclinic
Space group P-1
alA 5.8118(8)
b/A 7.6603(10)
c/A 13.506(2)
a/® 82.491(7)
/e 89.314(7)
v/° 82.461(7)
Volume/A® 590.97(14)
Z 2
peatcg/em® 1.339
w/mm’™ ?
F(000) 252.0
Crystal size/mm?® 0.15 x 0.12 x 0.10
Radiation MoKa (A =0.71073)
20 range for data collection/® 5.85210 50.13
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Index ranges

-6<h<6,-9<k<9,-16<1<16

Reflections collected 16686
Independent reflections 2086 [Rint = 0.0431, Rsigma = 0.0224]
Data/restraints/parameters 2086/0/158
Goodness-of-fit on F° 1.055

Final R indexes [[>=2c (I)]

R, = 0.0358, wR;, = 0.0858

Final R indexes [all data]

R1=0.0455, wR, = 0.0908

Largest diff. peak/hole / e A

0.21/-0.21
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SK-BSL-05-70(500MHZz)

C13CPD CDCI3 /opt/topspin/sk nmrsu 1
0 N~ NOITITOONOONNOWOWOONNL) IEI‘I:I!IL'I":IIE:IQI
< < OMONTNOOMANATHONLO < LO
"nm DANNOTOOODOOO O MM WOM
oo, LDODOOONONNNNNNNNNN-
— - AdddddAdddAdAdAdAAAAA A
Current Data Parameters
\/ \\\\\w%/ NAME 3a BSL-05-70(500MHz)
EXPNO 2
PROCNO 1
F2 - Acquisition Parameters
Date_ 20161027
O Time 18.53
| INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zgpg30
TD 65536
X SOLVENT CDCI3
(e) NS 512
— Ph DS 4
SWH 29761.904 Hz
Ph 0O FIDRES 0.454131 Hz
AQ 1.1010048 sec
3a RG 203
DW 16.800 usec
DE 6.50 usec
TE 298.0 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
======== CHANNEL f1 ========
SFO1 125.7703637 MHz
NUC1 13C
P1 9.00 usec
PLW1 117.00000000 W
======== CHANNEL f2 ========
SFO02 500.1320005 MHz
NUC2 1H
CPDPRG[2 waltzl6
PCPD2 80.00 usec
PLW2 16.00000000 W
PLW12 0.31922999 W
PLW13 0.16000000 W
F2 - Processing parameters
Sl 32768
SF 125.7577732 MHz
WDW EM
i =
) . ‘ i ) ) o - " X LB 1.00 Hz
~ o ' ' h ' ‘ GB 0
PC 1.40

-1 - 1 - 1 - T - 1 - 1 - 1 "~ T "~ T "~ T " 1
200 180 160 140 120 100 80 60 40 20 0 ppm



SK-BSL-05-60(500MHz)
PROTONRO CDCI3 /opt/topspin/sk nmrsu

Me

\ /

Ph
Ph o)
3b

2.490

Current Data Parameters

NAME 3b- BSL-05-60(500MHZz)
EXPNO 1
PROCNO 1

F2 - Acquisition Parameters
Date_ 20161022

Time 12.08
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zg30

TD 65536
SOLVENT CDCI3

NS 16

DS 2

SWH 10000.000 Hz
FIDRES 0.152588 Hz
AQ 3.2767999 sec
RG 114

Dw 50.000 usec
DE 6.50 usec
TE 297.9 K

D1 1.00000000 sec
TDO 1
—======= CHANNEL f1 ========
SFO1 500.1330885 MHz
NUC1 1H

P1 10.78 usec
PLW1 16.00000000 W

F2 - Processing parameters
Sl 65536

SF 500.1300000 MHz
WDW EM

SSB 0

LB 0.30 Hz
GB 0

PC 1.00

9 8 7
9 EESATRE
i ANINIM|[H|N|N|M o



SK-BSL-05-60(500MHz)
C13CPD CDCI3 /Zopt/topspin/sk nmrsu 10

193.56
193.52
155.46
152.03
142.31
140.38
136.86
134.44
130.43
130.04
129.99
129.14
129.07
128.84
128.82
128.13
126.47
126.33
120.40
118.11

v R —

Me

\

Ph
Ph o)
3b

21.63

BRUKER

Current Data Parameters

NAME 3b- BSL-05-60(500MHZz)
EXPNO 2
PROCNO 1

F2 - Acquisition Parameters
Date_ 20161024

Time 15.58
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zgpg30

TD 65536
SOLVENT CDCI3

NS 327

DS 4

SWH 29761.904 Hz
FIDRES 0.454131 Hz
AQ 1.1010048 sec
RG 203

DW 16.800 usec
DE 6.50 usec
TE 298.2 K

D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
—======= CHANNEL f1 ========
SFO1 125.7703637 MHz
NUC1 13C

P1 9.00 usec
PLW1 117.00000000 W
======== CHANNEL f2 ========
SF02 500.1320005 MHz
NUC2 1H
CPDPRG[2 waltz16
PCPD2 80.00 usec
PLW2 16.00000000 W
PLW12 0.31922999 W
PLW13 0.16000000 W

F2 - Processing parameters
Si 32768

SF 125.7577748 MHz
WDW EM

SSB 0

LB 1.00 Hz
GB 0

PC 1.40




SK-BSL-05-40-A(500MHZz)

PROTONRO CDCI3 /opt/topspin/sk nmrsu 5
YO nO YOS TN e RO BRUKER
ONOONOONL NS H000WWOWMANO
TTOOOMNOOULULSISITITNNAONNN
OONNMNNMNNMNNMNNMNNMNNMNMNNMNNMNMNMNNNO OO

Current Data Parameters

6.187
—3.930

NAME 3c- BSL-05-40-A(500MHZz)
EXPNO 1
PROCNO 1
F2 - Acquisition Parameters
Date 20161014
MeO Time 16.07
0 INSTRUM spect
PROBHD 5 mm PABBO BB-
| PULPROG 2930
TD 65536
SOLVENT CDCI3
NS 16
= DS 2
(@) SWH 10000.000 Hz
= Ph FIDRES 0.152588 Hz
AQ 3.2767999 sec
Ph RG 161
(@) DW 50.000 usec
3c DE 6.50 usec
TE 298.1 K
D1 1.00000000 sec
TDO 1
======== CHANNEL 1 ========
SFO1 500.1330885 MHz
NUC1 1H
P1 10.78 usec
PLW1 16.00000000 W
F2 - Processing parameters
Sl 65536
SF 500.1300023 MHz
WDW
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
| b L
R I A I I N I I I I N I I I
12 11 10 9 8 7 6 5 4 3 2 1 0 ppm
(=) ,{\ﬁﬁo 910 [(© ©
< O NIN|H|IN|O| |O @«
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SK-BSL-05-40(500MHz)
C13CPD CDCI3 /Zopt/topspin/sk nmrsu 24

BRUKER

— M OMNAANMONODOOMNONST ONNO
N~ O ADOLLOLNAN AT NS OO ™
Mo AN ANOTOODDPVO O O~ ™
[e)Ne)] OUULSTOHOOMOOMOMOANNNNNNNNAA Ln
— AT A A A A A A A A A A A A A A A Ln
\/ \ \\\\\\\%///// Current Data Parameters
NAME 3c- BSL-05-40(500MHZ)
EXPNO 3
PROCNO 1
F2 - Acquisition Parameters
MeO Date 20161013
Time 9.48
(0] INSTRUM spect
| PROBHD 5 mm PABBO BB-
PULPROG zgpg30
TD 65536
SOLVENT CDCI3
~ NS 512
o) DS 4
— Ph SWH 29761.904 Hz
FIDRES 0.454131 Hz
Ph AQ 1.1010048 sec
O RG 203
3c DW 16.800 usec
DE 6.50 usec
TE 298.0 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
—======= CHANNEL f1 ========
SFO1 125.7703637 MHz
NUC1 13C
P1 9.00 usec
PLW1 117 .00000000 W
======== CHANNEL f2 ========
SF02 500.1320005 MHz
NUC2 1H
CPDPRG[2 waltz16
PCPD2 80.00 usec
PLW2 16.00000000 W
PLW12 0.31922999 W
PLW13 0.16000000 W
F2 - Processing parameters
Si 32768
SF 125.7577609 MHz
WDW EM
SSB 0
TR E
" . | GB 0
PC 1.40




SK-BSL-05-46(500MHz)
PROTONRO CDCI3 /opt/topspin/sk nmrsu 11

o) IEI;IiI!lLllll‘:IEEIII!

Current Data Parameters
NAME 3d- BSL-05-46(500MHZz)
1

EXPNO
PROCNO 1
Cl F2 - Acquisition Parameters
Date_ 20161013
@) Time 11.44
| INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zg30
TD 65536
~ SOLVENT CDCI3
o) NS 16
— Ph DS 2
SWH 10000.000 Hz
Ph FIDRES 0.152588 Hz
O AQ 3.2767999 sec
3d RG 144
Dw 50.000 usec
DE 6.50 usec
TE 298.1 K
D1 1.00000000 sec
TDO 1
—======= CHANNEL f1 ========
SFO1 500.1330885 MHz
NUC1 1H
P1 10.78 usec
PLW1 16.00000000 W
F2 - Processing parameters
Sl 65536
SF 500.1300126 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
prorrTTT prorrTTT proTrTTT prorrTTT proTrTTT prorrTTT prorrTTT prorrrTTT proTrTTT prorrTTT proTrTTT prorrTTT prorrTTT I
12 11 10 9 8 7 6 5 4 3 2 1 0 ppm
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SK-BSL-05-46 (500MHZ)

C13CPD CDCI3 /Zopt/topspin/sk nmrsu 11

BRUKER

193.27
193.25
153.57
152.57
141.37
136.77
136.15
134.55
131.20
130.03
129.64
129.40
129.26
129.12
128.90
128.62
127 .62
126.56
120.58
118.89

Current Data Parameters

—

R

NAME 3d- BSL-05-46(500MHZz)
EXPNO 2
PROCNO 1
Cl F2 - Acquisition Parameters
Date__ 20161013
o Time 23.57
| INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zgpg30
TD 65536
SOLVENT CDCI3
o) ~ NS 512
— Ph DS 4
SWH 29761.904 Hz
PH FIDRES 0.454131 Hz
o) AQ 1.1010048 sec
3d RG 203
DW 16.800 usec
DE 6.50 usec
TE 298.0 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
—======= CHANNEL f1 ========
SFO1 125.7703637 MHz
NUC1 13C
P1 9.00 usec
PLW1 117.00000000 W
======== CHANNEL f2 ========
SFO2 500.1320005 MHz
NUC2 1H
CPDPRG[2 waltz16
PCPD2 80.00 usec
PLW2 16.00000000 W
PLW12 0.31922999 W
PLW13 0.16000000 W
F2 - Processing parameters
Si 32768
SF 125.7577727 MHz
WDW EM
N NS Ao S S B 0
LB 0 Hz
GB 0
PC 1.40
j I j I j I j I j I j I j I j I j I j I j I j
200 180 160 140 120 100 80 60 40 20 0 ppm



SK-BSL-05-29-1(500MHZz)
PROTONRO CDCI3 /opt/tops

pin/sk nmrsu 5
OO NN OTONHONTDOMO o BRUKER
ONOUNSTTONHONTIN AT OIT MO 0
TTOOOOOOMNOOSSITITITITONNNNNNN L0
OONMNNMNNMNNMNMNNMNNMNNMNMNMNMNNMNNMNNMNNMNNNO O OO -
Current Data Parameters
NAME 3e- BSL-05-29-1(500MHZz)
EXPNO 1
PROCNO 1
Br F2 - Acquisition Parameters
Date_ 20161007
(0] Time 11.55
| INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zg30
TD 65536
SOLVENT CDCI3
~ NS 16
o, __ DS 2
Ph SWH 10000.000 Hz
FIDRES 0.152588 Hz
Ph o) AQ 3.2767999 sec
RG 181
3e DW 50.000 usec
DE 6.50 usec
TE 297.9 K
D1 1.00000000 sec
TDO 1
======== CHANNEL 1 ========
SFO1 500.1330885 MHz
NUC1 1H
P1 10.78 usec
PLW1 16.00000000 W
F2 - Processing parameters
Sl 65536
SF 500.1300115 MHz
WDW
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
W L
12 11 10 9 8 7 6 5 1 0 ppm
o N~ O[N]SO (W
e SHISIISIS S L I S
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SK-BSL-05-29-1(500MHZz)
C13CPD CDCI3 /opt/topspin/sk nmrsu 5

BRUKER

NSS\\ge== NAVE e Eg[‘i‘ggf%;(soowz)

193.28
193.25
153.59
152.63
141.34
136.77
134.56
132.60
131.24
130.04
129.45
129.42
129.13
128.91
128.61
128.06
126.57
124.43
120.62
118.95

~

EXPNO
PROCNO 1
Br F2 - Acquisition Parameters
Date_ 20161007
o) Time 14.25
INSTRUM spect
| PROBHD 5 mm PABBO BB-
PULPROG zgpg30
TD 65536
SOLVENT CDCI3
= NS 512
(@) DS 4
— Ph SWH 29761.904 Hz
FIDRES 0.454131 Hz
AQ 1.1010048 sec
Ph (@) RG 203
3e DwW 16.800 usec
DE 6.50 usec
TE 298.1 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
======== CHANNEL f1 ========
SFO1 125.7703637 MHz
NUC1 13C
P1 9.00 usec
PLW1 117.00000000 W
======== CHANNEL 2 ========
SF02 500.1320005 MHz
NUC2 1H
CPDPRG[2 waltzl6
PCPD2 80.00 usec
PLW2 16.00000000 W
PLW12 0.31922999 W
PLW13 0.16000000 W
F2 - Processing parameters
Si 32768
SF 125.7577715 MHz
WDW EM
SSB 0
LB 1.00 Hz
J GB 0
PC 1.40
L R DL - . h ,




SK-BSL-05-325-2-A(500MHZz)

PROTONRO CDCI3 /opt/topspin/sk nmrsu 20

LLOFTAOTOONMNTNOVOOVOILMOMNOTAOANITHOOONOWOWANLO
OQONNMMOANTdOODOTMAOOOUOULMNMMANOODODNDWAOVOULNMNOOD
OO0V OUOULWOLOLULOIIITITITITITIOMNNNNNNNNAAAO

|

<)
BRUKER
(_><)

Current Data Parameters

NAME 3f- BSL-05-325-2-A(500MHZz)
EXPNO 1
PROCNO 1

F2 - Acquisition Parameters
Date_ 20180308
Time 12.13
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zg30

TD 65536
SOLVENT CDCI3

NS 16

DS 2

SWH 10000.000 Hz
FIDRES 0.152588 Hz
AQ 3.2767999 sec
RG 144

Dw 50.000 usec
DE 6.50 usec
TE 298.0 K
D1 1.00000000 sec
TDO 1
======== CHANNEL f1 ========
SFO1 500.1330885 MHz
NUC1 1H

P1 10.78 usec
PLW1 16.00000000 W
F2 - Processing parameters
Sl 65536

SF 500.1299981 MHz
WDW EM

SSB 0

LB 0.30 Hz
GB 0

PC 1.00

w \

12 11 10 9 8

o o[b[o(N|Wv|N©] (©
< O.O.O'?‘\!ﬁm o
— aldl<l=lm|ml—l o

5 4 3

2 1 0 ppm



SK-BSL-05-325-2-A(500MHZz)
C13CPD CDCI3 /Zopt/topspin/sk nmrsu 20

Q O
O

MM
[e)Ne)]
-

153.67
153.52
141.78
136.92
134.40
134.00
132.68
132.00
130.39
130.30
130.08
129.39
129.05
128.79
128.74
127.88
126.86
124.17
120.41
119.59

N

<)
BRUKER
(_><)

Current Data Parameters

NAME 3f- BSL-05-325-2-A(500MHZz)
EXPNO 2
PROCNO 1

F2 - Acquisition Parameters
Date_ 20180309
Time 8.14
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zgpg30

TD 65536
SOLVENT CDCI3

NS 512

DS 4

SWH 29761.904 Hz
FIDRES 0.454131 Hz
AQ 1.1010048 sec
RG 203

DwW 16.800 usec
DE 6.50 usec
TE 298.0 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
======== CHANNEL 1 ========
SFO1 125.7703637 MHz
NUC1 13C

P1 9.00 usec
PLW1 117.00000000 W
======== CHANNEL f2 ========
SF02 500.1320005 MHz
NUC2 1H
CPDPRG[2 waltz1l6
PCPD2 80.00 usec
PLW2 16.00000000 W
PLW12 0.31922999 W
PLW13 0.16000000 W

F2 - Processing parameters
Sl 32768

SF 125.7577730 MHz
WDwW EM

SSB 0

LB 1.00 Hz
GB 0

PC 1.40

(@]
l
Br
O ~~
— Ph
Ph o)
3f
" T " T
200 180



SK-BSL-05-41A(500MHZz)
PROTONRO CDCI3 /opt/topspin/sk nmrsu 10

OMOSTHAMNOYTATINANOD T NN o
DFOONOOUMADONO© O 0 OLO o
0 OOFTITTNAOOOAAAA >
OONMNMNNMNNMNNNMNNMNNMNNNNNNO O OO ™

_—2.378
—™—2.294

Current Data Parameters

NAME 3g- BSL-05-41A(500MHZ)
EXPNO 1
PROCNO 1
F2 - Acquisition Parameters
MeO Date_ 20170107
0 Time 11.20
INSTRUM spect
’ PROBHD 5 mm PABBO BB-
PULPROG zg30
TD 655?6
SOLVENT CDCI3
~ Me NS 16
0) DS 2
— SWH 10000.000 Hz
FIDRES 0.152588 Hz
AQ 3.2767999 sec
0 RG 80.6
DW 50.000 usec
39 DE 6.50 usec
TE 298.0 K
Me D1 1.00000000 sec
TDO 1
—======= CHANNEL 1 ========
SFO1 500.1330885 MHz
NUC1 1H
P1 10.78 usec
PLW1 16.00000000 W
F2 - Processing parameters
Sl 65536
SF 500.1300117 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
J I . .
[ [ [ [ [ [ [ [ o
12 11 10 9 8 7 6 5 3



SK-BSL-05-41A(500MHZz)
C13CPD CDCI3 /opt/topspin/sk nmrsu 10

BRUKER

[spNe)] NOOULMEANOONONDOMNNLL
om ONLNDOAN A0 OMNL NN [©)] AN
0o CHANNDIODDDD OO~ “ o
2] OUUSTITONOOMANNNNNNN— A [Te) o
— - AdAdddddAd A A A AAdAA A Te} NN Current Data Parameters
NAME 3g- BSL-05-41A(500MHZz)
V MNNSNNNVZ— V 2
PROCNO 1
F2 - Acquisition Parameters
MeQ Date_ 20170109
o) Time 23.40
O | INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zgpg30
TD 65536
Me SOLVENT cbci3
~ NS 1024
O, DS 4
SWH 29761.904 Hz
FIDRES 0.454131 Hz
0O AQ 1.1010048 sec
RG 203
DW 16.800 usec
3g DE 6.50 usec
TE 298.0 K
Me D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
—======= CHANNEL 1 ========
SFO1 125.7703637 MHz
NUC1 13C
P1 9.00 usec
PLW1 117.00000000 W
=—======= CHANNEL 2 ========
SF02 500.1320005 MHz
NUC2 1H
CPDPRG[2 waltz16
PCPD2 80.00 usec
PLW2 16.00000000 W
PLW12 0.31922999 W
PLW13 0.16000000 W
F2 - Processing parameters
Sl 32768
SF 125.7577766 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
LA .
j I j I j I j I j I j I j I j I j I j I j I j
200 180 160 140 120 100 80 60 40 20 0 ppm



SK-BSL-05-48(500MHz)
PROTONRO CDCI3 /opt/topspin/sk nmrsu 13

n
<
o
T}

BRUKER
NN
L\ﬁ:é§iif££§§§§§§§§§§§%gééﬁé;ééé;éffi;;;;;;;ézézJ \/ Current Data Parameters
NAME 3h- BSL—05—48§500MH2)

EXPNO
Cl PROCNO 1
0] F2 - Acquisition Parameters
O | Date 20161013
Time 11.54
INSTRUM spect
PROBHD 5 mm PABBO BB-
Me PULPROG 2930
Jd= O D 65536
— SOLVENT CDCI3
NS 16
DS 2
(@) SWH 10000.000 Hz
FIDRES 0.152588 Hz
AQ 3.2767999 sec
3h RG 181
M Dw 50.000 usec
e DE 6.50 usec
TE 297.9 K
D1 1.00000000 sec
TDO 1
——=—==== CHANNEL f1 ========
SFO1 500.1330885 MHz
NUC1 1H
P1 10.78 usec
PLW1 16.00000000 W
F2 - Processing parameters
Sl 65536
SF 500.1300149 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00

""" T T T [ [ T
12 11 10 7 6 5 4 3 2 1

™
Q
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SK-BSL-05-48(500MHZ)

C13CPD CDCI3 /opt/topspin/sk nmrsu 13
N~ w0 COMOHAOIITNONHO IO MMNO
9 OORONATONDGONNMO O X 55 BRUKER
"mnm MADTAONTOOOOOOOOONOL O [
[e)Ne)) OOS<TOOMOMOMOANNNNNNNN A —
— e AT A A A A A A A A NN
\/ \\\\\\\\\\%// \/ Current Data Parameters
NAME 3h- BSL-05-48(500MHz)
EXPNO 2
PROCNO 1
Cl
F2 - Acquisition Parameters
O Date 20161014
| Time 1.01
INSTRUM spect
PROBHD 5 mm PABBO BB-
Me PULPROG zgpg30
S D 65536
0) SOLVENT cDCl3
— NS 512
DS 4
SWH 29761.904 Hz
9 FIDRES 0.454131 Hz
AQ 1.1010048 sec
3h RG 203
DW 16.800 usec
Me DE 6.50 usec
TE 298.0 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
—======= CHANNEL f1 ========
SFO1 125.7703637 MHz
NUC1 13C
P1 9.00 usec
PLW1 117.00000000 W
======== CHANNEL f2 ========
SF02 500.1320005 MHz
NUC2 1H
CPDPRG[2 waltz16
PCPD2 80.00 usec
PLW2 16.00000000 W
PLW12 0.31922999 W
PLW13 0.16000000 W
F2 - Processing parameters
Si 32768
SF 125.7577718 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
PC 1.40
j I j I j I j I j I j I I j
200 180 160 140 120 100 20 0 ppm



SK-BSL-05-99(500MHz)
PROTONRO CDCI3 /opt/topspin/sk nmrsu 16

Current Data Parameters

—2.460

NAME 3i- BSL-05-99(500MHZz)
EXPNO 2
PROCNO 1

F2 - Acquisition Parameters
Date_ 20161220

Time 15.40
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zg30

TD 65536
SOLVENT CDCI3

NS 16

DS 2

SWH 10000.000 Hz
FIDRES 0.152588 Hz
AQ 3.2767999 sec
RG 80.6

Dw 50.000 usec
DE 6.50 usec
TE 298.1 K

D1 1.00000000 sec
TDO 1
—======= CHANNEL f1 ========
SFO1 500.1330885 MHz
NUC1 1H

P1 10.78 usec
PLW1 16.00000000 W

F2 - Processing parameters
Sl 65536

SF 500.1300124 MHz
WDW EM

SSB 0

LB 0.30 Hz
GB 0

PC 1.00

N LJUULJN | .

13 12 11 10 5 4 3 2 1 0 ppm



SK-BSL-05-99(500MHz)
C13CPD CDCI3 /opt/topspin/s

[N )] Mmoo S o

167.6
165.5
164.1
162.1
155.5
151.3
142.00
140.55
133.27
133.25
132.80

m ©
™M -
[ Ne)]
— -

‘ 1] ‘

132.72
130.57
128.57

/
Vi
%

116.32
116.19
116.02

21.62

BRUKER

Current Data Parameters

NAME 3i- BSL-05-99(500MHZz)
EXPNO 3
PROCNO 1

F2 - Acquisition Parameters
Date_ 20161220

Time 22.39
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zgpg30

TD 65536
SOLVENT CDCI3

NS 512

DS 4

SWH 29761.904 Hz
FIDRES 0.454131 Hz
AQ 1.1010048 sec
RG 203

DW 16.800 usec
DE 6.50 usec
TE 297.9 K

D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
—======= CHANNEL f1 ========
SFO1 125.7703637 MHz
NUC1 13C

P1 9.00 usec
PLW1 117.00000000 W
======== CHANNEL f2 ========
SF02 500.1320005 MHz
NUC2 1H
CPDPRG[2 waltz16
PCPD2 80.00 usec
PLW2 16.00000000 W
PLW12 0.31922999 W
PLW13 0.16000000 W

F2 - Processing parameters
Si 32768

SF 125.7577752 MHz
WDW EM

SSB 0

LB 1.00 Hz
GB 0

PC 1.40




SK-BSL-05-98-B(500MHZz)
PROTONRO CDCI3 /opt/topspin/sk nmrsu 17
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T—————\/ j—— Currom oota Paramerors
NAME 3j- BSL-05-98-B(500MHz)
2

EXPNO

PROCNO 1

F2 - Acquisition Parameters
Date_ 20161220

Time 15.35
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zg30

TD 65536
SOLVENT CDCI3

NS 16

DS 2

SWH 10000.000 Hz
FIDRES 0.152588 Hz
AQ 3.2767999 sec
RG 114

DwW 50.000 usec
DE 6.50 usec
TE 298.0 K

D1 1.00000000 sec
TDO 1
======== CHANNEL 1 ========
SFO1 500.1330885 MHz
NUC1 1H

P1 10.78 usec
PLW1 16.00000000 W

F2 - Processing parameters
Sl 65536

SF 500.1300153 MHz
wDbw

SSB 0

LB 0.30 Hz
GB 0

PC 1.00

N L | o

12 11 10 9 8 7 6 5 4 3 2 1 0 ppm
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SK-BSL-05-98-B(500MHz)

C13CPD CDCI3 /opt/topspin/sk n
28 SIAXERER/TAINBBE
TSNS )

128.62 =

128.68 3
127.39

N
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e

124.84
124.81
120.08
118.75
116.56
116.39
116.30
116.12

BRUKER

Current Data Parameters

NAME 3j- BSL-05-98-B(500MHZz)
EXPNO 3
PROCNO 1

F2 - Acquisition Parameters
Date_ 20161220

Time 23.10
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zgpg30

TD 65536
SOLVENT CDCI3

NS 512

DS 4

SWH 29761.904 Hz
FIDRES 0.454131 Hz
AQ 1.1010048 sec
RG 203

DwW 16.800 usec
DE 6.50 usec
TE 298.1 K

D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
======== CHANNEL f1 ========
SFO1 125.7703637 MHz
NUC1 13C

P1 9.00 usec
PLW1 117.00000000 W
======== CHANNEL 2 ========
SF02 500.1320005 MHz
NUC2 1H
CPDPRG[2 waltzl6
PCPD2 80.00 usec
PLW2 16.00000000 W
PLW12 0.31922999 W
PLW13 0.16000000 W

F2 - Processing parameters
Si 32768

SF 125.7577734 MHz
WDW EM

SSB 0

LB 1.00 Hz
GB 0

PC 1.40




SK-BSL-05-68A(500MHz)

PROTONRO CDCI3 /opt/topspin/sk nmrsu 2
c<namo BRUKER
n <
N~
Current Data Parameters
NAME 3k- BSL-05-68A(500MHZ)
EXPNO 1
PROCNO 1
0 F2 - Acquisition Parameters
O | Date_ 20161027
Time 10.51
INSTRUM spect
PROBHD 5 mm PABBO BB-
Cl PULPROG zg30
~ D 65536
O, __ SOLVENT cDCI3
NS 16
DS 2
le) SWH 10000.000 Hz
FIDRES 0.152588 Hz
O AQ 3.2767999 sec
3k RG 128
DW 50.000 usec
Cl DE 6.50 usec
TE 298.0 K
D1 1.00000000 sec
TDO 1
—======= CHANNEL 1 ========
SFO1 500.1330885 MHz
NUC1 1H
P1 10.78 usec
PLW1 16.00000000 W
F2 - Processing parameters
Sl 65536
SF 500.1300139 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00

T frorrrr frorreeT [ prorrrT frorrrr frorreeT [ [ frorrr frorrrrT frorrrreeT [ frorrr [
12 11 10 6 5 4 3 2 1 0  ppm



SK-BSL-05-68A(500MHz)

C13CPD CDCI3 /opt/topspin/s
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Current Data Parameters

NAME 3k- BSL-05-68A(500MHZ)
EXPNO 2
PROCNO 1

F2 - Acquisition Parameters
Date_ 20161027

Time 19.24
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zgpg30

TD 65536
SOLVENT CDCI3

NS 512

DS 4

SWH 29761.904 Hz
FIDRES 0.454131 Hz
AQ 1.1010048 sec
RG 203

DW 16.800 usec
DE 6.50 usec
TE 298.0 K

D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
—======= CHANNEL 1 ========
SFO1 125.7703637 MHz
NUC1 13C

P1 9.00 usec
PLW1 117.00000000 W
=—======= CHANNEL 2 ========
SFO2 500.1320005 MHz
NUC2 1H
CPDPRG[2 waltz16
PCPD2 80.00 usec
PLW2 16.00000000 W
PLW12 0.31922999 W
PLW13 0.16000000 W

F2 - Processing parameters
Sl 32768

SF 125.7577735 MHz
WDW EM

SSB 0

LB 1.00 Hz
GB 0

PC 1.40

0 ppm



SK-BSL-05-65(500MHZz)

PROTONRO CDCI3 /opt/topspin/sk nmrsu 6
B8 2N eaNESIeRReT 2 BRUKER
S O0O0O0OTITTMNO A ()]
OO MNMNNMNNMNNMNNMNNNNNOO OO ™
\/ \\\N .// Z% | Current Data Parameters
NAME 31- BSL-05-65(500MHZ)
EXPNO 1
PROCNO 1
MeO F2 - Acquisition Parameters
Date_ 20161025
0] Time 11.46
| INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zg30
Cl TD 65536
NS SOLVENT CDCI3
O NS 16
— DS 2
SWH 10000.000 Hz
FIDRES 0.152588 Hz
O AQ 3.2767999 sec
RG 144
3l DW 50.000 usec
DE 6.50 usec
Cl TE 298.0 K
D1 1.00000000 sec
TDO 1
—======= CHANNEL f1 ========
SFO1 500.1330885 MHz
NUC1 1H
P1 10.78 usec
PLW1 16.00000000 W
F2 - Processing parameters
Sl 65536
SF 500.1300015 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
| l
12 11 10 5 4
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SK-BSL-05-65(500MHz)

C13CPD CDCI3 /Zopt/topspin/sk nm
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BRUKER

Current Data Parameters

NAME 31- BSL-05-65(500MHZz)
EXPNO 2
PROCNO 1
MeO F2 - Acquisition Parameters
Date__ 20161025
0] Time 19.30
| INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zgpg30
cl TD 65536
B SOLVENT CDCI3
0) NS 512
— DS 4
SWH 29761.904 Hz
o) FIDRES 0.454131 Hz
AQ 1.1010048 sec
O RG 203
3l DW 16.800 usec
DE 6.50 usec
Cl TE 298.0 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
—======= CHANNEL f1 ========
SFO1 125.7703637 MHz
NUC1 13C
P1 9.00 usec
PLW1 117.00000000 W
======== CHANNEL f2 ========
SF02 500.1320005 MHz
NUC2 1H
CPDPRG[2 waltz16
PCPD2 80.00 usec
PLW2 16.00000000 W
PLW12 0.31922999 W
PLW13 0.16000000 W
F2 - Processing parameters
Si 32768
SF 125.7577734 MHz
WDW EM
SSB 0
\ J ‘ ‘ LB 1.00 Hz
” ) ‘ w GB 0
PC 1.40




SK-BSL-05-66-A(500MHZ)

p 2
OO NOOULMOOODOTONTAOODONMNSANONOLONOULANOS ANNOLW BRUKER
ONHOOOANNOOOMNOLULSMHMOMOMANONMNSSNDOMOANAATAO0O0O0OO0OMNO S
S<OOMNNMNNMSMNNMNNMNNMNNLOLOLLLLOLOLLOLSS S ST TTOONAAAA
(0)} N~

I\\AWJ/ Current Data Parameters
NAME 3m- BSL-05-66-A(500MHZz)
1

EXPNO
PROCNO 1
0 F2 - Acquisition Parameters
Date_ 20161026
| Time 12.08
INSTRUM spect
PROBHD 5 mm PABBO BB-
Br PULPROG 2930
~ TD 65536
@) SOLVENT cbecl3
- NS 16
DS 2
SWH 10000.000 Hz
0] FIDRES 0.152588 Hz
AQ 3.2767999 sec
3 RG 181
m DW 50.000 usec
B DE 6.50 usec
r TE 298.0 K
D1 1.00000000 sec
TDO 1
======== CHANNEL 1 ========
SFO1 500.1330885 MHz
NUC1 1H
P1 10.78 usec
PLW1 16.00000000 W
F2 - Processing parameters
S1 65536
SF 500.1300138 MHz
WDW
SSB 0
LB 0.30 Hz
GB 0
PC 1.00

12 11 10 9 8 7 6 5 4 3 2 1 0 ppm
s BT
i NN

0.97



SK-BSL-05-66-A(500MHZ)

C13CPD CDCI3 /opt/topspin/sk nmrsu 2
O - NN~ To¥e)) Nt MO N ©
28 O EINBeIIHINSRRYS BRUKER
MmN DAdAODANNTAOOODVWONNMO ®
[e)N(@)) DUOTOMOMOMOOMOOMOOMOANNNNNNN A
— AT A A A A A A A A A A A
Current Data Parameters
NAME 3m- BSL-05-66-A(500MHZz)
EXPNO 2
PROCNO 1
o) F2 - Acquisition Parameters
O | Date_ 20161026
Time 15.42
INSTRUM spect
PROBHD 5 mm PABBO BB-
Br PULPROG zgpg30
~ TD 65536
@) SOLVENT cDbCl3
— NS 512
DS 4
SWH 29761.904 Hz
o) FIDRES 0.454131 Hz
AQ 1.1010048 sec
RG 203
3m DW 16.800 usec
Br DE 6.50 usec
TE 298.0 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
======== CHANNEL f1 ========
SFO1 125.7703637 MHz
NUC1l 13C
P1 9.00 usec
PLW1 117.00000000 W
======== CHANNEL 2 ========
SF02 500.1320005 MHz
NUC2 1H
CPDPRG[2 waltzl6
PCPD2 80.00 usec
PLW2 16.00000000 W
PLW12 0.31922999 W
PLW13 0.16000000 W
F2 - Processing parameters
Sl 32768
SF 125.7577728 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
“ PC 1.40
T I T I T I T I T I T I T I T I T I T I T I T
200 180 160 140 120 100 80 60 40 20 0 ppm



SK-BSL-05-64(500MHz)
PROTONRO CDCI3 /opt/tops

S

2.458

Current Data Parameters

NAME 3n- BSL-05-64(500MHZz)
EXPNO 1
PROCNO 1

F2 - Acquisition Parameters
Date_ 20161024

Time 14 .53
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zg30

TD 65536
SOLVENT CDCI3

NS 16

DS 2

SWH 10000.000 Hz
FIDRES 0.152588 Hz
AQ 3.2767999 sec
RG 144

Dw 50.000 usec
DE 6.50 usec
TE 298.0 K

D1 1.00000000 sec
TDO 1
—======= CHANNEL f1 ========
SFO1 500.1330885 MHz
NUC1 1H

P1 10.78 usec
PLW1 16.00000000 W

F2 - Processing parameters
Sl 65536

SF 500.1300159 MHz
WDW EM

SSB 0

LB 0.30 Hz
GB 0

PC 1.00

12 11

e g g



SK-BSL-05-64(500MHz)

C13CPD CDCI3 /opt/topspin/sk nmrsu 8

RE RINRIYIBBIZIRAEZEHS o BRUKER
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\/ L\ttésé§§§§§§§§§§§%L?;%%éé;éézzéﬁi’) Current Data Parameters
NAME 3n- BSL-05-64(500MHZ)
EXPNO 2
PROCNO 1
F2 - Acquisition Parameters
Date_ 20161024
Time 16.46
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zgpg30
TD 65536
SOLVENT CDCI3
NS 198
DS 4
SWH 29761.904 Hz
FIDRES 0.454131 Hz
AQ 1.1010048 sec
RG 203
Dw 16.800 usec
DE 6.50 usec
TE 298.3 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
—======= CHANNEL f1 ========
SFO1 125.7703637 MHz
NUC1 13C
P1 9.00 usec
PLW1 117.00000000 W
======== CHANNEL f2 ========
SF02 500.1320005 MHz
NUC2 1H
CPDPRG[2 waltzl6
PCPD2 80.00 usec
PLW2 16.00000000 W
PLW12 0.31922999 W
PLW13 0.16000000 W
F2 - Processing parameters
Sl 32768
SF 125.7577730 MHz
WDW EM

Ll 5
{ \ ‘ [ ‘ LB 1.00 Hz
‘ ' GB 0

PC 1.40

200
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20

0 ppm



SK-BSL-05-396-1
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Current Data Parameters

T e

30-SK-BSL-05-396-1

EXPNO 1
PROCNO 1

F2 - Acquisition Parameters
Date_ 20180730
Time 16.44 h
INSTRUM spect
PROBHD  Z104450_0382 (
PULPROG zg30

TD 65536
SOLVENT CDCI3

NS 16

DS 2

SWH 8196.722 Hz
FIDRES 0.250144 Hz
AQ 3.9976959 sec
RG 203

DW 61.000 usec
DE 6.50 usec
TE 298.2 K
D1 1.00000000 sec
TDO 1
SFO1 400.1324008 MHz
NUC1 1H

P1 6.40 usec
PLW1 14.10000038 W
F2 - Processing parameters
Si 32768

SF 400.1300148 MHz
WDW EM

SSB 0]

LB 1.00 Hz
GB 0

PC 1.40

9 8 7 6
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SK-BSL-05-396-1(500MHZz)
C13CPD CDCI3 /opt/topspin/sk nmrsu 16
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Current Data Parameters
\ / \\l\n n/n/'/ NAME 30-SK-BSL-05-396-1(500MHz)
EXPNO 1
PROCNO 1
F2 - Acquisition Parameters
Date_ 20180731
Time 3.55
@) INSTRUM spect
| PROBHD 5 mm PABBO BB-
PULPROG zgpg30
Br ™ 65536
SOLVENT cbci3
NS 512
~ DS 4
(e) SWH 29761.904 Hz
— FIDRES 0.454131 Hz
AQ 1.1010048 sec
RG 203
DwW 16.800 usec
DE 6.50 usec
TE 298.0 K
Br 3o D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
======== CHANNEL 1 ========
SFO1 125.7703637 MHz
NUC1 13C
P1 9.00 usec
PLW1 117.00000000 W
======== CHANNEL f2 ========
SF02 500.1320005 MHz
NUC2 1H
CPDPRG[2 waltz16
PCPD2 80.00 usec
PLW2 16.00000000 W
PLW12 0.31922999 W
PLW13 0.16000000 W
F2 - Processing parameters
] 32768
SF 125.7577731 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
PC 1.40
L N
) I ) I ) I ) I ) I ) I ) I I ) I )
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SK-BSL-05-398-3(500MHZz)
PROTONRO CDCI3 /opt/tops

OUONTOLMANOMNOST HOITAN
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Current Data Parameters

NAME 3p- SK-BSL-05-398-3(500MHz)
EXPNO 1
PROCNO 1
F2 - Acquisition Parameters
Cl Date_ 20180801
Time 15.49
(@) INSTRUM spect
' PROBHD 5 mm PABBO BB-
PULPROG zg30
Br TD 65536
SOLVENT CDCI3
NS 16
DS 2
o = SWH 10000.000 Hz
_— FIDRES 0.152588 Hz
AQ 3.2767999 sec
RG 144
DW 50.000 usec
(0] DE 6.50 usec
TE 298.0 K
Br 3p D1 1.00000000 sec
TDO 1
======== CHANNEL f1 ========
SFO1 500.1330885 MHz
NUC1 1H
P1 10.78 usec
PLW1 16.00000000 W
F2 - Processing parameters
Sl 65536
SF 500.1300087 MHz
WwDw EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00

12 11 10 9 8 7 6 5 4 3 2 1 0 ppm




SK-BSL-05-398-1(500MHZ)

C13CPD CDCI3 /opt/topspin/sk

Br
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Current Data Parameters

NAME 3p-SK-BSL-05-398-1(500MHZz)
EXPNO 1
PROCNO 1

F2 - Acquisition Parameters
Date_ 20180731
Time 2.22
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zgpg30

TD 65536
SOLVENT CDCI3

NS 512

DS 4

SWH 29761.904 Hz
FIDRES 0.454131 Hz
AQ 1.1010048 sec
RG 203

DwW 16.800 usec
DE 6.50 usec
TE 298.0 K

D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
======== CHANNEL 1 ========
SFO1 125.7703637 MHz
NUC1 13C

P1 9.00 usec
PLW1 117.00000000 W
======== CHANNEL f2 ========
SF02 500.1320005 MHz
NUC2 1H
CPDPRG[2 waltz1l6
PCPD2 80.00 usec
PLW2 16.00000000 W
PLW12 0.31922999 W
PLW13 0.16000000 W

F2 - Processing parameters
Sl 32768

SF 125.7577732 MHz
WDwW EM

SSB 0

LB 1.00 Hz
GB 0

PC 1.40

200
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120



SK-BSL-05-326-A(500MHZz)
PROTONRO CDCI3 /opt/topspin/sk nmrsu 12

Current Data Parameters

NAME 3g- BSL-05-326-A(500MHz)
EXPNO 1
PROCNO 1
F2 - Acquisition Parameters
Date_ 20180306
Time 12.59
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zg30
TD 65536
SOLVENT CDCI3
NS 16
DS 2
SWH 10000.000 Hz
FIDRES 0.152588 Hz
AQ 3.2767999 sec
RG 161
DW 50.000 usec
DE 6.50 usec
TE 298.0 K
D1 1.00000000 sec
TDO 1
—======= CHANNEL f1 ========
SFO1 500.1330885 MHz
NUC1 1H
P1 10.78 usec
PLW1 16.00000000 W
F2 - Processing parameters
Sl 65536
SF 500.1300117 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
S A N I A N I I I M I I I
11 10 9 7 6 5 4 3 2 1 0 ppm
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SK-BSL-05-326-A(500MHZz)
C13CPD CDCI3 /opt/topspin/sk nmrsu 3
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Current Data Parameters

NAME 3q- BSL-05-326-A(500MHz)
EXPNO 2
PROCNO 1

F2 - Acquisition Parameters
Date_ 20180306

Time 20.49
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zgpg30

TD 65536
SOLVENT CDCI3

NS 512

DS 4

SWH 29761.904 Hz
FIDRES 0.454131 Hz
AQ 1.1010048 sec
RG 203

DW 16.800 usec
DE 6.50 usec
TE 298.0 K

D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
—======= CHANNEL f1 ========
SFO1 125.7703637 MHz
NUC1 13C

P1 9.00 usec
PLW1 117.00000000 W
—======= CHANNEL 2 ========
SF02 500.1320005 MHz
NUC2 1H
CPDPRG[2 waltz1l6
PCPD2 80.00 usec
PLW2 16.00000000 W
PLW12 0.31922999 W
PLW13 0.16000000 W

F2 - Processing parameters
S1 32768

SF 125.7577890 MHz
WDW

SSB 0

LB 1.00 Hz
GB 0

PC 1.40

200 180 160 140 120 100



SK-BSL-05-57(500MHz)

Current Data Parameters

NAME 3r- BSL-05-57(500MHZz)
EXPNO 1
PROCNO 1
F2 - Acquisition Parameters
Date_ 20161020
Time 16.59
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zg30
TD 65536
SOLVENT CDCI3
NS 16
DS 2
SWH 10000.000 Hz
FIDRES 0.152588 Hz
AQ 3.2767999 sec
RG 144
Dw 50.000 usec
DE 6.50 usec
TE 298.0 K
D1 1.00000000 sec
TDO 1
—======= CHANNEL f1 ========
SFO1 500.1330885 MHz
NUC1 1H
P1 10.78 usec
PLW1 16.00000000 W
F2 - Processing parameters
Sl 65536
SF 500.1299983 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00

J MAJJK l W I

12 11 10 9 8 7 6 5 4 3 2 1 0 ppm
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SK-BSL-05-57(500MHz)

C13CPD CDCI3 /Zopt/topspin/sk nmrsu 15
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\/ k\t:$:§§§;:t:ff$§£§3§§Léifé%é%é%ﬁiééﬁi’) \/ Current Data Parameters
NAME 3r- BSL-05-57(500MHz)
EXPNO 2
PROCNO 1
F2 - Acquisition Parameters
Date_ 20161021
Time 11.25
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zgpg30
TD 65536
SOLVENT CDCI3
NS 512
DS 4
SWH 29761.904 Hz
FIDRES 0.454131 Hz
AQ 1.1010048 sec
RG 203
Dw 16.800 usec
DE 6.50 usec
TE 298.2 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
—======= CHANNEL f1 ========
SFO1 125.7703637 MHz
NUC1 13C
P1 9.00 usec
PLW1 117.00000000 W
======== CHANNEL f2 ========
SF02 500.1320005 MHz
NUC2 1H
CPDPRG[2 waltzl6
PCPD2 80.00 usec
PLW2 16.00000000 W
PLW12 0.31922999 W
PLW13 0.16000000 W
F2 - Processing parameters
Sl 32768
SF 125.7577726 MHz
WDW EM
SSB 0

| L | i | 68 100z
l GB 0

PC 1.40

20 0 ppm



SK-BSL-05-58(500MHz)
PROTONRO CDCI3 /opt/topspin/sk nmrsu 2

o N~ o
™M © Tp]
o N~ <t
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Current Data Parameters
NAME 3s- BSL-05-58(500MHZz)
EXPNO 1
PROCNO 1
F2 - Acquisition Parameters
Date_ 20161022
Time 12.02
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zg30
TD 65536
SOLVENT CDCI3
NS 16
DS 2
SWH 10000.000 Hz
FIDRES 0.152588 Hz
AQ 3.2767999 sec
RG 161
Dw 50.000 usec
DE 6.50 usec
TE 298.0 K
D1 1.00000000 sec
TDO 1
—======= CHANNEL f1 ========
SFO1 500.1330885 MHz
NUC1 1H
P1 10.78 usec
PLW1 16.00000000 W
F2 - Processing parameters
Sl 65536
SF 500.1300159 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
J I _
prorrrTTT prorrrTTT prorrrTTT prorrrTTT prorrrTTT prorrrTTT prorrrTTT [N
11 10 9 8 7 6 5 4
8 [EEREER B W8
N DA Dl R S S S S @
o —|lolN[H[o|lN o olo o




SK-BSL-05-58(500MHz)
C13CPD CDCI3 /opt/topspin/sk nmrsu 9

BRUKER

N~ MOANANMNNMNSMNOTAOLOOOONNANON

- ©NSEOARS 19O oRnNHd0N 53 &

™M AN FTOULANOANNOOOOMNOHAO O M ' '

[e)Ne)] COUOULSSTOMMMOANNNNNAAAAA nw -

— Tl A A A A A A A A A A A A A A A A nw N
Current Data Parameters

\/ VNS (L \ A =y R
EXPNO 3
PROCNO 1
F2 - Acquisition Parameters
Date 20161024
Time 15.01
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zgpg30
TD 65536
SOLVENT CDCI3
NS 512
DS 4
SWH 29761.904 Hz
FIDRES 0.454131 Hz
AQ 1.1010048 sec
RG 203
DW 16.800 usec
DE 6.50 usec
TE 298.0 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
—======= CHANNEL f1 ========
SFO1 125.7703637 MHz
NUC1 13C
P1 9.00 usec
PLW1 117.00000000 W
======== CHANNEL f2 ========
SFO2 500.1320005 MHz
NUC2 1H
CPDPRG[2 waltz16
PCPD2 80.00 usec
PLW2 16.00000000 W
PLW12 0.31922999 W
PLW13 0.16000000 W
F2 - Processing parameters
Si 32768
SF 125.7577734 MHz
WDW EM

| N w0
. ik " LB 1.00 Hz
GB 0
PC 1.40
I ) I ) I ) I ) I ) I ) I ) I ) I ) I ) I )
200 180 160 140 120 100 80 60 40 20 0 ppm



SK-BSL-05-50(500MHz)
PROTONRO CDCI3 /opt/topspin/sk nmrsu 12

N~ I~

NAME SK-BSL-05-50(500MHZz)
EXPNO 1
PROCNO 1
F2 - Acquisition Parameters
Date_ 20161013
Time 11.49
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zg30
TD 65536
SOLVENT CDCI3
NS 16
DS 2
SWH 10000.000 Hz
FIDRES 0.152588 Hz
AQ 3.2767999 sec
RG 144
Dw 50.000 usec
DE 6.50 usec
TE 297.9 K
D1 1.00000000 sec
TDO 1
======== CHANNEL f1 ========
SFO1 500.1330885 MHz
NUC1 1H
P1 10.78 usec
PLW1 16.00000000 W
F2 - Processing parameters
Si 65536
SF 500.1300139 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0

L Juﬂ“ W PC 1.00

T frorrreTTT frerrrTeeT frerrrTeTT frorrreTTT frerrrTeeT frerrrTeTT frorrreTTT frerrrTeeT frerrrTeTT frorrreTTT frerrrTeeT frererT
12 11 10 7 5 4 3 2 1 ppm
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Current Data Parameters



SK-BSL-05-50(500MHZz)

C13CPD CDCI3 /Zopt/tops

BRUKER

Current Data Parameters

——193.30
—183.96

L\i::::;§$3$3§§§;;5§Aéégégggiiiiéé‘i’J NAME 3t- BSL-05-50(500MHz)

EXPNO 2
PROCNO 1
F2 - Acquisition Parameters
Date_ 20161014
Time 0.29
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zgpg30
TD 65536
SOLVENT CDCI3
NS 512
DS 4
SWH 29761.904 Hz
FIDRES 0.454131 Hz
AQ 1.1010048 sec
RG 203
Dw 16.800 usec
DE 6.50 usec
TE 298.0 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
—======= CHANNEL f1 ========
SFO1 125.7703637 MHz
NUC1 13C
P1 9.00 usec
PLW1 117.00000000 W
======== CHANNEL f2 ========
SF02 500.1320005 MHz
NUC2 1H
CPDPRG[2 waltz16
PCPD2 80.00 usec
PLW2 16.00000000 W
PLW12 0.31922999 W
PLW13 0.16000000 W
F2 - Processing parameters
Sl 32768
SF 125.7577609 MHz
WDW EM
SSB 0
LB 1.00 Hz

| 1 ” G 0

PC 1.40

100 80 60 40 20 0 ppm



SK-BSL-05-51-1(500MHZz)
PROTONRO CDCI3 /opt/topspin/sk nmrsu 1

Current Data Parameters

NAME 3u- BSL-05-51-1(500MHz)
EXPNO 1
PROCNO 1

F2 - Acquisition Parameters
Date_ 20161015

Time 10.54
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zg30

TD 65536
SOLVENT CDCI3

NS 16

DS 2

SWH 10000.000 Hz
FIDRES 0.152588 Hz
AQ 3.2767999 sec
RG 181

DwW 50.000 usec
DE 6.50 usec
TE 298.0 K

D1 1.00000000 sec
TDO 1
======== CHANNEL 1 ========
SFO1 500.1330885 MHz
NUC1 1H

P1 10.78 usec
PLW1 16.00000000 W

F2 - Processing parameters
Sl 65536

SF 500.1300148 MHz
wDbw

SSB 0

LB 0.30 Hz
GB 0

PC 1.00

| | L

12 11 10 9

I
6 5 4 3 2 1 0 ppm

- Al



SK-BSL-05-51-1(500MHZz)
C13CPD CDCI3 /opt/topspin/sk nmrsu 1

o L0 NOWLONONS MM MWOO ST N
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IS

BRUKER

Current Data Parameters

NAME 3u- BSL-05-51-1(500MHZz)
EXPNO 2
PROCNO 1

F2 - Acquisition Parameters
Date_ 20161015

Time 16.57
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zgpg30

TD 65536
SOLVENT CDCI3

NS 512

DS 4

SWH 29761.904 Hz
FIDRES 0.454131 Hz
AQ 1.1010048 sec
RG 203

DwW 16.800 usec
DE 6.50 usec
TE 298.0 K

D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
======== CHANNEL f1 ========
SFO1 125.7703637 MHz
NUC1 13C

P1 9.00 usec
PLW1 117.00000000 W
======== CHANNEL 2 ========
SF02 500.1320005 MHz
NUC2 1H
CPDPRG[2 waltzl6
PCPD2 80.00 usec
PLW2 16.00000000 W
PLW12 0.31922999 W
PLW13 0.16000000 W

F2 - Processing parameters
Si 32768

SF 125.7577717 MHz
WDW EM

SSB 0

LB 1.00 Hz
GB 0

PC 1.40




SK-BSL-05-89(500MHZz)
PROTONRO CDCI3 /opt/topspin/sk nmrsu 1

NANANN
Current Data Parameters
NAME 3w- BSL-05-89(500MHZz)
EXPNO 1
PROCNO 1
F2 - Acquisition Parameters
Date 20161125
Time 14.41
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zg30
TD 65536
SOLVENT CDCI3
NS 16
DS 2
SWH 10000.000 Hz
FIDRES 0.152588 Hz
AQ 3.2767999 sec
RG 71.8
DW 50.000 usec
DE 6.50 usec
TE 298.1 K
D1 1.00000000 sec
TDO 1
—======= CHANNEL f1 ========
SFO1 500.1330885 MHz
NUC1 1H
P1 10.78 usec
PLW1 16.00000000 W
F2 - Processing parameters
Si 65536
SF 500.1300132 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00

T ARARRRRN ARARRARN [AMRRARARS ARARRRRN ARARRARN [AMRRARARS ARARRRRN ARARRARN [AMRRARARS ARARRRRN ARARRARN [AMRRARARS ARRRRRN N
12 11 10 9 8 7 5 4 3 2 1 0 ppm
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SK-BSL-05-89(500MHz)
C13CPD CDCI3 /opt/topspin/sk nmrsu 1

BRUKER

< o ONONDOVMNOMSTOL N NN

° ©RIONSRANBONATN S 883

nm MAL M ANDT OO O O WO 0 oo

(ONe)) DO ITOOMOANNNNNAAA 00— — -

— - Ard A A A A A AAAAA A A A A NN NN Current Data Parameters
NAME 3w- BSL-05-89(500MHZz)

V S\ % 2
PROCNO 1
F2 - Acquisition Parameters
Date 20161125
Time 16.54
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zgpg30
TD 65536
SOLVENT CDCI3
NS 512
DS 4
SWH 29761.904 Hz
FIDRES 0.454131 Hz
AQ 1.1010048 sec
RG 203
DW 16.800 usec
DE 6.50 usec
TE 298.1 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
—======= CHANNEL f1 ========
SFO1 125.7703637 MHz
NUC1 13C
P1 9.00 usec
PLW1 117.00000000 W
======== CHANNEL f2 ========
SFO2 500.1320005 MHz
NUC2 1H
CPDPRG[2 waltz16
PCPD2 80.00 usec
PLW2 16.00000000 W
PLW12 0.31922999 W
PLW13 0.16000000 W
F2 - Processing parameters
Si 32768
SF 125.7577758 MHz
WDW EM
SSB 0
LB 1.00 Hz

] 5 o

PC 1.40

20 0 ppm



SK-BSL-05-449-A(500MHZz)
PROTONRO CDCI3 /opt/topspin/sk nmrsu 8

P
Lo
™
To}

OONMNNNNNNNNNNNNNNNNN O © O ©

N o—=p—

_—2.382
——2.300

Current Data Parameters

NAME SK-BSL-05-449-A(500MHZz)
EXPNO 1
c) PROCNO 1
| F2 - Acquisition Parameters
Date_ 20181023
Ph Time 10.24
INSTRUM spect
PROBHD 5 mm PABBO BB-
= PULPROG zg30
() TD 65536
— 1— | SOLVENT CDCI3
o NS 32
DS 2
SWH 21008.404 Hz
Tol (@) FIDRES 0.320563 Hz
3y AQ 1.5597568 sec
RG 101
DW 23.800 usec
DE 6.50 usec
TE 298.1 K
D1 1.00000000 sec
TDO 1
======== CHANNEL 1 ========
SFO1 500.1294999 MHz
NUC1 1H
P1 10.78 usec
PLW1 16.00000000 W
F2 - Processing parameters
Sl 65536
SF 500.1300131 MHz
WDW
SSB 0
LB 0.30 Hz
GB 0
PC 1.00

J JUJMLJIL PSS VT

6 5 4 3 2 1 0 -1 ppm
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SK-BSL-05-449-A(500MHZz)
C13CPD CDCI3 /Zopt/topspin/sk nmr
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\/ k\tE;:E£§£§£$§E§§k4222%§i;2;L) \/ Current Data Parameters
NAME SK-BSL-05-449-A(500MHz)
EXPNO 2
PROCNO 1
F2 - Acquisition Parameters
(@) Date_ 20181023
I Time 21.49
INSTRUM spect
PROBHD 5 mm PABBO BB-
Ph PULPROG 2gpg30
TD 65536
SOLVENT CDCI3
~ NS 1024
@) _ DS 4
Tol SWH 29761.904 Hz
FIDRES 0.454131 Hz
AQ 1.1010048 sec
Tol 0O RG 203
DW 16.800 usec
3y DE 6.50 usec
TE 298.0 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
======== CHANNEL 1 ========
SFO1 125.7703637 MHz
NUC1 13C
P1 9.00 usec
PLW1 117.00000000 W
======== CHANNEL 2 ========
SF02 500.1320005 MHz
NUC2 1H
CPDPRG[2 waltz16
PCPD2 80.00 usec
PLW2 16.00000000 W
PLW12 0.31922999 W
PLW13 0.16000000 W
F2 - Processing parameters
Si 32768
SF 125.7577734 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
PC 1.40
T I A
) I ) I ) I I I ) I )
200 180 160 140 120 20 0 ppm



SK-BSL-05-359
PROTONRO CDCI3 /opt/topspin/nmrsu/SK/JUN18 nmrsu 10

BRUKER

Ph O TLIRRTErETT Current Data Parameters
k¢§é§§§$§$%222;éﬁi) NAME SK-BSL-05-359
S Ph EXPNO 1
(@) PROCNO 1
— Ph
F2 - Acquisition Parameters
Ph o) ~ oM NOONO—HW©NMM Date_ 20180609
258 9INIAILIN Time 11.45 h
3a' NN INSTRUM spect
NS PROBHD  Zz8247_0068 (PH
\/ SN\ POLPROG 2§50
TD 65536
SOLVENT CDCI3
NS 16
DS 2
SWH 8196.722 Hz
FIDRES 0.250144 Hz
AQ 3.9976959 sec
RG 64
DW 61.000 usec
DE 6.50 usec
TE 298.3 K
I " I " I " I ' I ' D1 1.00000000 sec
TDO 1
7.8 7.6 7-4 7.2 ppm SFO1 400.1324008 MHz
NUC1 1H
™ o |wv|lN P1 6.40 usec
8 8| 3|5 PLW1 14.10000038 W
~ ST ITe11s) )
F2 - Processing parameters
Si 32768
SF 400.1300161 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
PC 1.40
B




SK-BSL-05-359

C13CPD CDCI3 /Zopt/topspin/nmrsu/SK/JUN18 nmrsu 10

BRUKER
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Current Data Parameters
‘ \Q:§$§%44%?>) NAME SK-BSL-05-359
EXPNO 2
PROCNO 1
Ph (0 F2 - Acquisition Parameters
Date_ 20180609
Ph Time 13.26 h
o = INSTRUM spect
— Ph PROBHD 78247_0068 (PH
PULPROG zgpg30
Ph TD 65536
o SOLVENT CDCI3
3a' NS 645
a DS 4
SWH 24038.461 Hz
FIDRES 0.733596 Hz
AQ 1.3631488 sec
RG 203
DW 20.800 usec
DE 6.50 usec
TE 298.2 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
SFO1 100.6228298 MHz
NUC1 13C
P1 13.60 usec
PLW1 86.40000153 W
SF02 400.1316005 MHz
NUC2 1H
CPDPRG[2 waltzl1l6
PCPD2 90.00 usec
PLW2 14.10000038 W
PLW12 0.07130100 W
PLW13 0.03586400 W
F2 - Processing parameters
Sl 32768
SF 100.6127568 MHz
WDW EM
SSB 0
LB 1.00 Hz
_ 1l g
PC 1.40
) I I I I ) I I I I I I I )
200 180 160 140 120 100 80 60 40 20 0 ppm



SK-BSL-05-474(500MHZz)
PROTONRO CDCI3 /opt/topspin/sk nmrsu 14

7.951
7.949
7.935
7.932
7.574
7.559
7.543
7.539
7.536
7.526
7.523
7.448
7.433
7.417
7.306
7.293
7.287
7.277
7.272
7.259

‘\N%%’

—2.739

——2.280

Current Data Parameters

NAME SK-BSL-05-474(500MHZz)
EXPNO 1
PROCNO 1
O
Me F2 - Acquisition Parameters
Date_ 20181101
o= Me Time 13.09
— Ph INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zg30
Ph 5 D 65536
SOLVENT CDCI3
3b’ NS 32
DS 2
SWH 21008.404 Hz
FIDRES 0.320563 Hz
AQ 1.5597568 sec
RG 128
Dw 23.800 usec
DE 6.50 usec
TE 298.0 K
D1 1.00000000 sec
TDO 1
—======= CHANNEL f1 ========
SFO1 500.1294999 MHz
NUC1 1H
P1 10.78 usec
PLW1 16.00000000 W
F2 - Processing parameters
Sl 65536
SF 500.1300000 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
AJJLAJ\
12 11 10 9 8 7 6 1 -2 ppm



SK-BSL-05-474(500MHZz)
C13CPD CDCI3 /Zopt/topspin/sk nmrsu 14

BRUKER
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Current Data Parameters
NAME SK-BSL-05-474(500MHZz)
EXPNO 3
PROCNO 1
Me Q F2 - Acquisition Parameters
Date__ 20181102
S Me Time 14.01
O, __ INSTRUM spect
Ph PROBHD 5 mm PABBO BB-
PULPROG zgpg30
Ph 0 D 65536
SOLVENT CDCI3
3b' NS 512
DS 4
SWH 29761.904 Hz
FIDRES 0.454131 Hz
AQ 1.1010048 sec
RG 203
DW 16.800 usec
DE 6.50 usec
TE 298.0 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
—======= CHANNEL f1 ========
SFO1 125.7703637 MHz
NUC1 13C
P1 9.00 usec
PLW1 117.00000000 W
======== CHANNEL f2 ========
SFO2 500.1320005 MHz
NUC2 1H
CPDPRG[2 waltz16
PCPD2 80.00 usec
PLW2 16.00000000 W
PLW12 0.31922999 W
PLW13 0.16000000 W
F2 - Processing parameters
Si 32768
SF 125.7577880 MHz
WDW EM
SSB 0
LB 1.00 Hz
| | | G o
PC 1.40
j I j j I j I j I j
200 160 140 120 0 ppm



SK-BSL-05-445-1(500MHz)
PROTONRO CDCI3 /opt/topspin/sk nmrsu 14

4.000
3.986
3.971
3.957
0.924
0.910
0.896

_—2.401
——2.313

L\£§é3§§§$\k\xz;%%;giééﬁL) K\x//) \\L/ Current Data Parameters
NAME SK-BSL-05-445-1(500MHz)
EXPNO 1
PROCNO 1
Ph F2 - Acquisition Parameters
CO-Et Dgte_ 20181022
2 Time 10.57
o —~ INSTRUM spect
_— PROBHD 5 mm PABBO BB-
Tol PULPROG z
g30
TD 65536
Tol 0 SOLVENT CDCI3
NS 32
' DS 2
3c SWH 21008.404 Hz
FIDRES 0.320563 Hz
AQ 1.5597568 sec
RG 101
DW 23.800 usec
DE 6.50 usec
TE 298.0 K
D1 1.00000000 sec
TDO 1
======== CHANNEL 1 ========
SFO1 500.1305001 MHz
NUC1 1H
P1 10.78 usec
PLW1 16.00000000 W
F2 - Processing parameters
S1 65536
SF 500.1300143 MHz
WDW
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
JUUWUU{ M 1
S A A A I I I I I I
10 9 8 7 6 5 4 3 2 1 0 -1 ppm
ofwlN céTg$rET — ©|m Te)
Q9|0 ™ o NS N
N[ A N ™™ ™



SK-BSL-05-445-1(500MHz)
C13CPD CDCI3 /Zopt/topspin/sk nmrsu 14

BRUKER

< COUSTAINOMOHDOMM O
o RO ONROLINENNCO® g 22 2
N NVOIILAPNDND OO O 4 a4 ]
S GBI ONNANNNNNIYN g 809 Current Data Parameters
NAME SK-BSL-05-445-1(500MHz)
N2 V] :
PROCNO 1
F2 - Acquisition Parameters
Ph Date_ 20181022
Time 17.48
~ CO,Et INSTRUM spect
0) PROBHD 5 mm PABBO BB-
— Tol PULPROG zgpg30
TD 65536
SOLVENT CDCI3
Tol 0 NS 2000
DS 4
3c' SWH 29761.904 Hz
FIDRES 0.454131 Hz
AQ 1.1010048 sec
RG 203
DwW 16.800 usec
DE 6.50 usec
TE 298.0 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
======== CHANNEL f1 ========
SFO1 125.7703637 MHz
NUC1 13C
P1 9.00 usec
PLW1 117.00000000 W
======== CHANNEL 2 ========
SF02 500.1320005 MHz
NUC2 1H
CPDPRG[2 waltzl6
PCPD2 80.00 usec
PLW2 16.00000000 W
PLW12 0.31922999 W
PLW13 0.16000000 W
F2 - Processing parameters
Si 32768
SF 125.7577752 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
‘ ‘ ‘ PC 1.40
L N |




SK-BSL-05-356(500MHZz)
PROTONRO CDCI3 /opt/topspin/sk nmrsu 12

MO OOTONOTEANULNOTANOSYTNANNEHIOONL O
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WOMWONMNNMNNMNNMNNMNNMNMNNMNMNMNMNMMNMMMMNMNMNNMNNMNNMNNNO
Current Data Parameters
NAME 4a- BSL-05-356(500MHz)
EXPNO 1
PROCNO 1
F2 - Acquisition Parameters
COC6H5 Date_ 20180516
Time 12.28
r/ INSTRUM spect
Ph O PROBHD 5 mm PABBO BB-
\ / PULPROG zg30
TD 65536
SOLVENT CDCI3
Ph NS 16
0 4a DS 2
SWH 10000.000 Hz
FIDRES 0.152588 Hz
AQ 3.2767999 sec
RG 101
DW 50.000 usec
DE 6.50 usec
TE 298.0 K
D1 1.00000000 sec
TDO 1
—======= CHANNEL 1 ========
SFO1 500.1330885 MHz
NUC1 1H
P1 10.78 usec
PLW1 16.00000000 W
F2 - Processing parameters
Sl 65536
SF 500.1300120 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
| -
""""" IR RN R ARAS RERRREAREE REREREAREE BN BN RN RN RN AR RN AR
12 11 10 9 8 7 6 5 4 3 2 1 0 ppm



SK-BSL-05-356(500MHz)

C13CPD CDCI3 /opt/topspin/sk nmrsu 15

BRUKER

~ o OMNOONOOHLLONL N NNL
o © TOAOTHOODOWO VOO NMNN
- O NOONMMOOOOMWMWONMOOD
o © ODOOMOMMMHMOANNNNNNNNN -
- AT A A A A A A A A A A A A Current Data Parameters
\/ k\t:f$f§§52§§§§§§§§éé%é%ééégggézﬁzJ NAME 4a- BSL-05-356(500MHz)
EXPNO 2
PROCNO 1
F2 - Acquisition Parameters
COCgH5 Date 20180516
Time 15.40
Y/ INSTRUM spect
Ph o PROBHD 5 mm PABBO BB-
\ / PULPROG zgpg30
TD 65536
SOLVENT CDCI3
Ph NS 216
o 4a DS 4
SWH 29761.904 Hz
FIDRES 0.454131 Hz
AQ 1.1010048 sec
RG 203
DW 16.800 usec
DE 6.50 usec
TE 298.1 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
—======= CHANNEL 1 ========
SFO1 125.7703637 MHz
NUC1 13C
P1 9.00 usec
PLW1 117.00000000 W
=—======= CHANNEL 2 ========
SFO2 500.1320005 MHz
NUC2 1H
CPDPRG[2 waltz16
PCPD2 80.00 usec
PLW2 16.00000000 W
PLW12 0.31922999 W
PLW13 0.16000000 W
F2 - Processing parameters
Sl 32768
SF 125.7577755 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
| i :
j I j I j I j I I j I I j I j
200 180 160 140 120 100 20 0 ppm



SK-BSL-04-100(700MHZz)

7.984
7.972
7.871
7.869
7.859
7.857
7.601
7.599
7.567
7.558
7.557
7.555
7.548
7.546
7.544
7.437
7.426
7.425
7.414
7.377
7.372
7.368
7.330
7.319
6.965

e

COCgH,(4-Me)

2.450

Current Data Parameters

NAME 4b- BSL-04-100(700MHZz)
EXPNO 1
PROCNO 1
F2 - Acquisition Parameters
Date_ 20151215
Time 12.31
INSTRUM spect
PROBHD 5 mm CPTCI 1H-
PULPROG zg30
TD 65536
SOLVENT CDCI3
NS 16
DS 2
SWH 14097.744 Hz
FIDRES 0.215115 Hz
AQ 2.3243434 sec
RG 5.05
DW 35.467 usec
DE 10.00 usec
TE 298.0 K
D1 1.00000000 sec
TDO 1
—======= CHANNEL 1 ========
SFO1 700.1943240 MHz
NUC1 1H
P1 9.45 usec
PLW1 7.41309977 W
F2 - Processing parameters
Sl 65536
SF 700.1900164 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00

0 ppm



SK-BSL-04-100(700MHZz)

21.87

Current Data Parameters

<< OITOTONOOUOTONOOLW S
— - MeEao0oO0OOTOONNNA0OOOLNH 0O
O NOINUMNODDODOOODVON~NMOOD
o 0 OLOOOMOMOMONNNNNNNNN A
— Al e e e e e e e e e e e

o I

COC6H4(4-M6)

L

NAME 4b- BSL-04-100(700MHZz)
EXPNO 2
PROCNO 1

F2 - Acquisition Parameters
Date_ 20151215

Time 17.50
INSTRUM spect
PROBHD 5 mm CPTCI 1H-
PULPROG zgpg30

TD 65536
SOLVENT CDCI3

NS 258

DS 4

SWH 41666.668 Hz
FIDRES 0.635783 Hz
AQ 0.7864320 sec
RG 178.51

DW 12.000 usec
DE 18.00 usec
TE 298.0 K

D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
—======= CHANNEL 1 ========
SFO1 176.0805210 MHz
NUC1 13C

P1 11.20 usec
PLW1 128.82000732 W
=—======= CHANNEL 2 ========
SFO2 700.1928008 MHz
NUC2 1H
CPDPRG[2 waltz16
PCPD2 65.00 usec
PLW2 7.41309977 W
PLW12 0.15669000 W
PLW13 0.06620100 W

F2 - Processing parameters
Sl 32768

SF 176.0628936 MHz
WDW EM

SSB 0

LB 1.00 Hz
GB 0

PC 1.40

Ph
\
Ph
y b
—
200

40 20 0 ppm



SK-BSL-04-207(500MHZz)
PROTONRO CDCI3 /opt/topspin/sk nmrsu 2

Te}
QO OMNMNMNMNMNMNMNMNDNMNNMNNMNMNMNMNMNMNMNMSNMSNMNNMNNMNNMNNMNNMNNMNNMNNNOOM Current Data Parameters
NAME 4c- BSL-04-207(500MHZz)
e\ ee— R0 1
PROCNO 1
F2 - Acquisition Parameters
COCgH4(4-OMe) Date_ 20160226
Time 11.07
0 ( INSTRUM spect
Ph PROBHD 5 mm PABBO BB-
\ / PULPROG zg30
TD 65536
SOLVENT CDCI3
Ph NS 16
0 4c DS 2
SWH 10000.000 Hz
FIDRES 0.152588 Hz
AQ 3.2767999 sec
RG 128
DW 50.000 usec
DE 6.50 usec
TE 298.0 K
D1 1.00000000 sec
TDO 1
—======= CHANNEL 1 ========
SFO1 500.1330885 MHz
NUC1 1H
P1 10.78 usec
PLW1 16.00000000 W
F2 - Processing parameters
Sl 65536
SF 500.1300132 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00




SK-BSL-04-207 (500MHz)

C13CPD CDCI3 /opt/topspin/sk nmrsu 2

< S MOMANO
«— 0 NMNANANNS
o N~ MON~ONM
[e2Ne0) o mm
— e

COCgH,(4-OMe)
Ph
\

Ph
0 4c

131.05
130.98
130.02

129.87
129.23
129.18

AN

NSO O

OO MN~000 8
ON~MO 0 !
NANANN A A L0
A Lo

===

BRUKER

Current Data Parameters

NAME 4c- BSL-04-207(500MHZz)
EXPNO 2
PROCNO 1

F2 - Acquisition Parameters
Date 20160226

Time 15.32
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zgpg30

TD 65536
SOLVENT CDCI3

NS 512

DS 4

SWH 29761.904 Hz
FIDRES 0.454131 Hz
AQ 1.1010048 sec
RG 203

DW 16.800 usec
DE 6.50 usec
TE 298.0 K

D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
—======= CHANNEL 1 ========
SFO1 125.7703637 MHz
NUC1 13C

P1 9.00 usec
PLW1 117.00000000 W
=—======= CHANNEL 2 ========
SFO2 500.1320005 MHz
NUC2 1H
CPDPRG[2 waltz16
PCPD2 80.00 usec
PLW2 16.00000000 W
PLW12 0.31922999 W
PLW13 0.16000000 W

F2 - Processing parameters
Sl 32768

SF 125.7577732 MHz
WDW EM

SSB 0

LB 1.00 Hz
GB 0

PC 1.40




SK-BSL-04-107 (500MHz)

PROTONRO CDCI3 /opt/topspin/sk nmrsu 2
COOMHOTMOMNEHAT AT MMOMNEATUOITIOTNO
1O OOITITOOO0OOODVOMOUTMAOWWMTONNO OO
OCOWOWOVOAONMNNMNNMNNMNNMNOOLLLOLULISIITOOMNMMO
(ool O S A T A D S S D D N D S S D e i Al S D S D D (e

L‘&:é5§§§§§§§§§§§§§§§§§§$;$§éﬁg%%éééégéééggééééégégé:iﬂJ

COCgH4(4-Cl)
o I

\W/

Ph

Ph
4d

Current Data Parameters

NAME SK-BSL-04-107(500MHZz)
EXPNO 1
PROCNO 1

F2 - Acquisition Parameters
Date_ 20151218

Time 10.55
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zg30

TD 65536
SOLVENT CDCI3

NS 16

DS 2

SWH 10000.000 Hz
FIDRES 0.152588 Hz
AQ 3.2767999 sec
RG 161

Dw 50.000 usec
DE 6.50 usec
TE 298.0 K

D1 1.00000000 sec
TDO 1
—======= CHANNEL f1 ========
SFO1 500.1330885 MHz
NUC1 1H

P1 10.78 usec
PLW1 16.00000000 W

F2 - Processing parameters
Sl 65536

SF 500.1300156 MHz
WDW EM

SSB 0

LB 0.30 Hz
GB 0

PC 1.00




SK-BSL-04-107(500MHZz)
C13CPD CDCI3 /opt/topspin/sk nmrsu 2

BRUKER

™ OHAOMNMSTOMNOTNNTO O AN
- ™ NOOMNLULSNAONANONN M
— 00 NOONOMOOOOOONVOMOOD
o © LOMMOMOOMOMMOANNNNNNN A Current Data Parameters
AR AAAAAAAAAAA A A A A NAME SK-BSL-04-107 (500MHz)
\ | S=\\——= oo $
PROCNO 1
F2 - Acquisition Parameters
COCgH4(4-Cl) Date_ 20151218
T Time 17 .40
(@) INSTRUM spect
Ph PROBHD 5 mm PABBO BB-
\ / PULPROG zgpg30
D 65536
Ph SOLVENT cDCI3
NS 512
0] 4d DS 4
SWH 29761.904 Hz
FIDRES 0.454131 Hz
AQ 1.1010048 sec
RG 203
DW 16.800 usec
DE 6.50 usec
TE 298.0 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
—======= CHANNEL f1 ========
SFO1 125.7703637 MHz
NUC1 13C
P1 9.00 usec
PLW1 117 .00000000 W
======== CHANNEL f2 ========
SF02 500.1320005 MHz
NUC2 1H
CPDPRG[2 waltz16
PCPD2 80.00 usec
PLW2 16.00000000 W
PLW12 0.31922999 W
PLW13 0.16000000 W
F2 - Processing parameters
Si 32768
SF 125.7577595 MHz
WDW EM
SSB 0
LB 1.00 Hz
" y PC 1.40
j I j j I j I j I j I I j I j
200 160 140 120 100 20 0 ppm



SK-BSL-04-198(500MHZz)
PROTONRO CDCI3 /opt/topspin/sk nmrsu 7

Current Data Parameters
NAME 4e- BSL-04-198(500MHz)
1

EXPNO
PROCNO 1
F2 - Acquisition Parameters
COCgH4(4-Br) Date_ 20160216
I/ Time 14.29
(0] INSTRUM spect
Ph PROBHD 5 mm PABBO BB-
\ / PULPROG 2930
TD 65536
Ph SOLVENT CDCI3
4 NS 16
o %€ DS 2
SWH 10000.000 Hz
FIDRES 0.152588 Hz
AQ 3.2767999 sec
RG 144
DW 50.000 usec
DE 6.50 usec
TE 298.1 K
D1 1.00000000 sec
TDO 1
—======= CHANNEL 1 ========
SFO1 500.1330885 MHz
NUC1 1H
P1 10.78 usec
PLW1 16.00000000 W
F2 - Processing parameters
Sl 65536
SF 500.1300160 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00




SK-BSL-04-198(500MHZz)
C13CPD CDCI3 /opt/topspin/sk nmrsu 7

BRUKER

[Q\Neo) NOSTOOOOONOWOLHONVDMWOD
o< OCOOONTHMNMNAOONNOD OO ©
58  H2hE88NS53%%88K482 Current bata P
urrent Data Parameters
o et A A e A A e e NAME 4e- BSL-04-198(500MHz)
IS :
PROCNO 1
F2 - Acquisition Parameters
Date 20160217
COCgH4(4-Br) Jate 2 1s
INSTRUM spect
Ph_ 0 PROBHD 5 mm PABBO BB-
\ / PULPROG zgpg30
TD 65536
SOLVENT CDCI3
Ph NS 512
4e DS 4
) SWH 29761.904 Hz
FIDRES 0.454131 Hz
AQ 1.1010048 sec
RG 203
DW 16.800 usec
DE 6.50 usec
TE 298.0 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
—======= CHANNEL 1 ========
SFO1 125.7703637 MHz
NUC1 13C
P1 9.00 usec
PLW1 117.00000000 W
=—======= CHANNEL 2 ========
SF02 500.1320005 MHz
NUC2 1H
CPDPRG[2 waltz16
PCPD2 80.00 usec
PLW2 16.00000000 W
PLW12 0.31922999 W
PLW13 0.16000000 W
F2 - Processing parameters
Sl 32768
SF 125.7577713 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
! i | ¢




SK-BSL-04-216(500MHZz)
PROTONRO CDCI3 /opt/topspin/sk nmrsu 11

<)
BRUKER
(_><)

NOHOHOMMNO o O
LOHANOHYOMO O W N~ M
OO ITITOMOMAN O <
R [ Current Data Parameters
[ NG N NG NG N N N N7 NN Eﬁgﬁo 4F- BSL—04—21?_010316(500MHZ)
\\\\ %/ ’ . PROCNO 1
F2 - Acquisition Parameters
COCgH4(4-Me) Date_ 20160301
Time 16.30
[/ INSTRUM spect
(@) PROBHD 5 mm PABBO BB-
Me PULPROG 2930
\ / D 65536
SOLVENT CDCI3
NS 16
Me DS 2
4f SWH 10000.000 Hz
() FIDRES 0.152588 Hz
AQ 3.2767999 sec
RG 114
DwW 50.000 usec
DE 6.50 usec
TE 298.0 K
D1 1.00000000 sec
TDO 1
======== CHANNEL f1 ========
SFO1 500.1330885 MHz
NUC1 1H
P1 10.78 usec
PLW1 16.00000000 W

F2 - Processing parameters
Sl

SF 500.1300141 MHz
WDW EM

SSB 0

LB 0.30 Hz
GB 0

PC 1.00

b S

12 11 10 9 8 7 6 5 4 3 2 1 ppm
NIKEIE 8IS
AN| (N[N MO



SK-BSL-04-216(500MHZz)
C13CPD CDCI3 /opt/topspin/sk nmrsu 11

<)
BRUKER
(_><)

MmO n N OSOATNOLW
© O o OO NOOO O n ™M
[ [ 1 [ 1 ' ' [ [ [ [ [ (e} o0 o0
[sp @)} — O MUOUOOOOMO L ' ' ’ Current Data Parameters
o O © < S ONNNNAA O «d < NAME 4f- BSL-04-216_010316(500MHZ)
— — R R e R R R | N N EXPNO 2
|| NN/ 1] :
F2 - Acquisition Parameters
Date_ 20160301
COC6H4(4-Me) Time 18.10
( INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zgpg30
Me O D 65536
\ / SOLVENT CDCI3
NS 512
DS 4
kﬂe SWH 29761.904 Hz
4f FIDRES 0.454131 Hz
c) AQ 1.1010048 sec
RG 203
DW 16.800 usec
DE 6.50 usec
TE 298.0 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
======== CHANNEL f1 ========
SFO1 125.7703637 MHz
NUC1 13C
P1 9.00 usec
PLW1 117.00000000 W
======== CHANNEL f2 ========
SFO2 500.1320005 MHz
NUC2 1H
CPDPRG[2 waltz16
PCPD2 80.00 usec
PLW2 16.00000000 W
PLW12 0.31922999 W
PLW13 0.16000000 W
F2 - Processing parameters
Sl 32768
SF 125.7577725 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
PC 1.40

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



SK-BSL-04-200(700MHZz)

NODOLOONONLOM®M 0O
OO0 YTMMMAO VN 0 <
DOV VOOOOUST MO © <
MNNNNMNNNNNSNNNNN O NN
L‘*=$Sg§$£:$§l¢%2;;%%ff:i/) ‘ l Current Data Parameters
NAME 4g- BSL-04-200(700MHZ)
EXPNO 1
PROCNO 1
F2 - Acquisition Parameters
COCgH4(4-Br) Date_ 20160217
Time 16.44
/o) T/ INSTRUM spect
Me PROBHD 5 mm CPTCI 1H-
\ / PULPROG zg30
D 655?6
SOLVENT CDCI3
Me NS 16
o) 49 DS 2
SWH 14097.744 Hz
FIDRES 0.215115 Hz
AQ 2.3243434 sec
RG 4.43
DW 35.467 usec
DE 10.00 usec
TE 295.0 K
D1 1.00000000 sec
TDO 1
—======= CHANNEL 1 ========
SFO1 700.1943240 MHz
NUC1 1H
P1 9.45 usec
PLW1 7.41309977 W
F2 - Processing parameters
Si 65536
SF 700.1900177 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00




SK-BSL-04-200(700MHZz)

—193.68
——188.49
—161.52

COCgH,(4-Br)

O
N\

Me
\ /

Me
49

——149.34

—29.38

BRUKER

™

o

0 Current Data Parameters

A NAME 4g- BSL-04-200(700MHz)
EXPNO 2
PROCNO 1
F2 - Acquisition Parameters
Date_ 20160217
Time 18.14
INSTRUM spect
PROBHD 5 mm CPTCI 1H-
PULPROG zgpg30
TD 65536
SOLVENT CDCI3
NS 356
DS 4
SWH 41666.668 Hz
FIDRES 0.635783 Hz
AQ 0.7864320 sec
RG 178.51
DW 12.000 usec
DE 18.00 usec
TE 295.0 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
—======= CHANNEL 1 ========
SFO1 176.0805210 MHz
NUC1 13C
P1 11.20 usec
PLW1 128.82000732 W
=—======= CHANNEL 2 ========
SF02 700.1928008 MHz
NUC2 1H
CPDPRG[2 waltzl6
PCPD2 65.00 usec
PLW2 7.41309977 W
PLW12 0.15669000 W
PLW13 0.06620100 W
F2 - Processing parameters
Sl 32768
SF 176.0628790 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
PC 1.40

20 0 ppm



SK-BSL-04-246(500MHZz)
PROTONRO CDCI3 /opt/topspin/sk nmrsu 13

OMNOANDONNNOANONOAO OO 0 O ~NMO

NNODONONODONMONNNOLDO MO oL m

ecNoloNoNe)Ne)NoNToRTe NN EENEENSENEEN SN U N IR ik | nMmMmom mMmm Current Data Parameters
MWOONMNNMNNNMNNNNMNNNNMNNMNNNNN S - 'EQMEO 4h- BSL-04-24$(500MHZ)
\\W W PROCNO 1

F2 - Acquisition Parameters

Date 20160328
COC6H4(4'C|) Time 11.45
y/ INSTRUM spect
Ph (@) PROBHD 5 mm PABBO BB-
PULPROG zg30
\ / ™ 65536
SOLVENT CDCI3
EtO NS 16
4h DS 2
(0] SWH 10000.000 Hz
FIDRES 0.152588 Hz
AQ 3.2767999 sec
RG 144
DW 50.000 usec
DE 6.50 usec
TE 298.0 K
D1 1.00000000 sec
TDO 1
—======= CHANNEL 1 ========
SFO1 500.1330885 MHz
NUC1 1H
P1 10.78 usec
PLW1 16.00000000 W
F2 - Processing parameters
Sl 65536
SF 500.1300152 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00




SK-BSL-04-246(500MHZz)
C13CPD CDCI3 /opt/topspin/sk nmrsu 13

——188.39

COCgH,(4-Cl)
o I

\ /

Ph

EtO

o 4h

61.19

14.46

BRUKER

Current Data Parameters

NAME 4h- BSL-04-246(500MHz)
EXPNO 2
PROCNO 1

F2 - Acquisition Parameters
Date 20160328

Time 18.03
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zgpg30

TD 65536
SOLVENT CDCI3

NS 512

DS 4

SWH 29761.904 Hz
FIDRES 0.454131 Hz
AQ 1.1010048 sec
RG 203

DW 16.800 usec
DE 6.50 usec
TE 298.0 K

D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
—======= CHANNEL 1 ========
SFO1 125.7703637 MHz
NUC1 13C

P1 9.00 usec
PLW1 117.00000000 W
=—======= CHANNEL 2 ========
SFO2 500.1320005 MHz
NUC2 1H
CPDPRG[2 waltz16
PCPD2 80.00 usec
PLW2 16.00000000 W
PLW12 0.31922999 W
PLW13 0.16000000 W

F2 - Processing parameters
Sl 32768

SF 125.7577590 MHz
WDW EM

SSB 0

LB 1.00 Hz
GB 0

PC 1.40




SK-BSL-05-458-A(500MHz)

PROTONRO CDCI3 /Zopt/to in/sk nmrsu 10

psp1
[oX)
< <
Yo lite)
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OCUOUWUWONMNNAANO O NI NON~NM — N~
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WOONNNNNNNNN NNNNNN~O NN
\\\&\W%"/’/ \/ Current Data Parameters
NAME SK-BSL-05-458-A(500MHz)
EXPNO 2
PROCNO 1
F2 - Acquisition Parameters
COPhQ Date_ 20181026
Time 1.50
T/ INSTRUM spect
Tol (@) PROBHD 5 mm PABBO BB-
PULPROG zg30
\ D 65536
SOLVENT CDCI3
Tol NS 32
DS 2
(@) SWH 21008.404 Hz
FIDRES 0.320563 Hz
4i AQ 1.5597568 sec
RG 161
DW 23.800 usec
DE 6.50 usec
TE 297.9 K
D1 1.00000000 sec
TDO 1
======== CHANNEL 1 ========
SFO1 500.1294999 MHz
NUC1 1H
P1 10.78 usec
PLW1 16.00000000 W
F2 - Processing parameters
S1 65536
SF 500.1300122 MHz
WDW
SSB 0
LB 0.30 Hz
GB 0
PC 1.00

L

10 9 8 7 6 5 4 3 2 1 0 -1 ppm
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SK-BSL-05-458-A(500MHZz)
C13CPD CDCI3 /opt/topspin/sk nmrsu 10

BRUKER

0 M NTODOHOWOADANMNM O O LD
@ NN OOTANNONONANNQ SR
oo NOSTOOMONDDVONOMOD v
> © DSSSSTOOOOANNNNNN NN —
— AT A A A A A A A A A A A A A A NN
Current Data Parameters
NAME SK-BSL-05-458-A(500MHz)
EXPNO 3
PROCNO 1
F2 - Acquisition Parameters
COPh Date 20181026
T/ Time 2.45
0O INSTRUM spect
Tol PROBHD 5 mm PABBO BB-
\ / PULPROG zgpg30
D 65536
SOLVENT CDCI3
Tol NS 1024
o) DS 4
SWH 29761.904 Hz
. FIDRES 0.454131 Hz
4i AQ 1.1010048 sec
RG 203
DW 16.800 usec
DE 6.50 usec
TE 298.0 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
======== CHANNEL f1 ========
SFO1 125.7703637 MHz
NUC1 13C
P1 9.00 usec
PLW1 117.00000000 W
======== CHANNEL 2 ========
SF02 500.1320005 MHz
NUC2 1H
CPDPRG[2 waltz1l6
PCPD2 80.00 usec
PLW2 16.00000000 W
PLW12 0.31922999 W
PLW13 0.16000000 W
F2 - Processing parameters
Si 32768
SF 125.7577599 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
PC 1.40
) I ) I I ) I ) I ) I ) I ) I ) I )
200 180 120 100 80 60 40 20 0 ppm



SK-BSL-04-17-A

3
3
3
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5
4
4._.30

Tooe—=\——

CO,Et
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\ /

Ph
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O

1.363
1.345
1.327

\

Current Data Parameters

NAME SK-BSL-04-17-A
EXPNO 1
PROCNO 1

F2 - Acquisition Parameters
Date_ 20151024

Time 11.26
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zg30

TD 65536
SOLVENT CDCI3

NS 16

DS 2

SWH 8196.722 Hz
FIDRES 0.125072 Hz
AQ 3.9976959 sec
RG 181

DW 61.000 usec
DE 6.50 usec
TE 298.2 K

D1 4.00000000 sec
======== CHANNEL f1 ========
NUC1 1H

P1 12.50 usec
PLW1 12.00000000 W
SFO1 400.1324008 MHz
F2 - Processing parameters
Sl 32768

SF 400.1300086 MHz
WDW EM

SSB 0

LB 1.00 Hz
GB 0

PC 1.40

12 11 10
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SK-BSL-04-17-A

C13CPD CDCI3 /Zopt/topspin/nmrsu/SK/0CT15 nmrsu

BRUKER

© O AdNONOOASTN®M © O <
- S ANONOHoRdoo® BN = 2
= O NONMNOOO O NMMN N ' .
o O IOSMMMANNNNNNN o < Current Data Parameters
- A A A A A A A A A A A A © - NAME SK—BSL-04-17-A
NS 2
PROCNO 1
F2 - Acquisition Parameters
CO,Et Date_ 20151024
[/ Time 19.29
(0] INSTRUM spect
Ph PROBHD 5 mm PABBO BB-
\ PULPROG zgpg30
TD 65536
Ph SOLVENT CDCI3
) S5a NS 512
DS 4
SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631488 sec
RG 203
DW 20.800 usec
DE 6.50 usec
TE 298.2 K
D1 4.00000000 sec
di1 0.03000000 sec
DELTA 3.90000010 sec
TDO 1
SFO1 100.6228293 MHz
NUC1 13C
P1 8.90 usec
PLW1 58.00000000 W
SF02 400.1316005 MHz
NUC2 1H
CPDPRG[2 waltzl16
PCPD2 90.00 usec
PLW2 12.00000000 W
PLW12 0.23148000 W
PLW13 0.18750000 W
F2 - Processing parameters
Sl 32768
SF 100.6127549 MHz
WDW EM
SSB 0
‘ | ] ‘ LB 1.00 Hz
, ‘ GB 0
PC 1.40
) I ) I I ) I ) I I
200 180 160 140 120 60



SK-BSL-03-213(512MHz)
PROTONRO CDCI3 /opt/topspin/sk nmrsu 20

oo O < OWw
0 N~ O n <N
00 00 NN MnmMmm
N~~~ < < - Current Data Parameters
NAME 5b- BSL-03-213(500MHz)
EXPNO 1
PROCNO 1
F2 - Acquisition Parameters
CO,Et Date_ 20150714
F l/ Time 16.43
INSTRUM spect
O ) PROBHD 5 mm PABBO BB-
\ / PULPROG zg30
TD 65536
SOLVENT CDCI3
0] NS 16
5b DS 2
SWH 10000.000 Hz
FIDRES 0.152588 Hz
AQ 3.2767999 sec
RG 90.5
DW 50.000 usec
F DE 6.50 usec
TE 298.0 K
D1 1.00000000 sec
TDO 1
—======= CHANNEL 1 ========
SFO1 500.1330885 MHz
NUC1 1H
P1 10.78 usec
PLW1 16.00000000 W
F2 - Processing parameters
Sl 65536
SF 500.1300116 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
RN ’ | Jt
""""" S I I I I I I
12 11 10 9 8 7 6 5 4 3 2 1 0 ppm
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SK-BSL-03-213(500MHZz)
C13CPD CDCI3 /opt/topspin/sk nmrsu 19

BRUKER
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A AddddddddAdAdAdAAAAAAA A © - EXPNO >
SN = :
F2 - Acquisition Parameters
CO,Et Date 20150715
F f Time 16.50
INSTRUM spect
O o) PROBHD 5 mm PABBO BB-
\ / PULPROG zgpg30
TD 65536
SOLVENT CDCI3
(0] NS 512
Sb DS 4
SWH 29761.904 Hz
FIDRES 0.454131 Hz
AQ 1.1010048 sec
RG 203
DW 16.800 usec
F DE 6.50 usec
TE 298.0 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
—======= CHANNEL 1 ========
SFO1 125.7703637 MHz
NUC1 13C
P1 9.00 usec
PLW1 117.00000000 W
=—======= CHANNEL 2 ========
SFO2 500.1320005 MHz
NUC2 1H
CPDPRG[2 waltz16
PCPD2 80.00 usec
PLW2 16.00000000 W
PLW12 0.31922999 W
PLW13 0.16000000 W
F2 - Processing parameters
Sl 32768
SF 125.7577741 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
SR N .




SK-BSL-05-322-D(500MHZz)
PROTONRO CDCI3 /opt/topspin/sk nmrsu 14

Current Data Parameters

NAME 5c- BSL-05-322-D(500MHz)

EXPNO 1
PROCNO 1
F2 - Acquisition Parameters
Date_ 20180306
Time 17.27
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zg30
TD 65536
SOLVENT CDCI3
NS 16

0] Br DS 2
SWH 10000.000 Hz
FIDRES 0.152588 Hz

5¢c AQ 3.2767999 sec
RG 144
DW 50.000 usec
DE 6.50 usec
TE 298.0 K
D1 1.00000000 sec
TDO 1
—======= CHANNEL f1 ========
SFO1 500.1330885 MHz
NUC1 1H
P1 10.78 usec
PLW1 16.00000000 W
F2 - Processing parameters
Sl 65536
SF 500.1300150 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
B IS 1 I I I I I I I I I N I
12 11 10 9 8 7 6 5 4 3 2 1 ppm
Lo A
N ®




SK-BSL-05-322-D(500MHZz)
C13CPD CDCI3 /Zopt/topspin/sk nmrsu 14

To) OCOAMNANTHONTNOMOWMOOOON
(e0] QOO AHOOMNMIETITUODATHVOONNNO g ;!
o COOOMANNTHOODWOL MO 0 < ' '
[e0} OO ONOMOMOMOMOMOMOANNNNN - o <
- A A A A A A A A A A A A A A A A A A © — Current Data Parameters
| \\\\\\m\ //“/// NAME 5c— BSL-05-322-D(500MHz)
EXPNO 2
PROCNO 1
F2 - Acquisition Parameters
Br COzEt Date_ 20180307
Time 14.38
INSTRUM spect
(0) PROBHD 5 mm PABBO BB-
PULPROG zgpg30
\ D 65536
SOLVENT CDCI3
NS 512
o Br DS 4
SWH 29761.904 Hz
FIDRES 0.454131 Hz
5¢c AQ 1.1010048 sec
RG 203
DW 16.800 usec
DE 6.50 usec
TE 298.0 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
—======= CHANNEL f1 ========
SFO1 125.7703637 MHz
NUC1 13C
P1 9.00 usec
PLW1 117.00000000 W
—======= CHANNEL 2 ========
SF02 500.1320005 MHz
NUC2 1H
CPDPRG[2 waltz16
PCPD2 80.00 usec
PLW2 16.00000000 W
PLW12 0.31922999 W
PLW13 0.16000000 W
F2 - Processing parameters
Sl 32768
SF 125.7577728 MHz
WDW
SSB 0
LB 1.00 Hz
GB 0
’ ‘ PC 1.40
T I T T I T I T I T I I I T I T I T
200 160 140 120 100 60 40 20 0 ppm



SK-BSL-05-397-1

1.362
1.344
1.327

Current Data Parameters

T\ e—" ¥~ N% NAVE - 5d- SK-BSL-05-307-1

PROCNO 1

F2 - Acquisition Parameters
Date_ 20180730
Time 16.55 h
INSTRUM spect
PROBHD  Z104450_0382 (
PULPROG zg30

TD 65536
SOLVENT CDCI3

NS 16

DS 2

SWH 8196.722 Hz
FIDRES 0.250144 Hz
AQ 3.9976959 sec
RG 203

DW 61.000 usec
DE 6.50 usec
TE 298.2 K
D1 1.00000000 sec
TDO 1
SFO1 400.1324008 MHz
NUC1 1H

P1 6.40 usec
PLW1 14.10000038 W
F2 - Processing parameters
Si 32768

SF 400.1300049 MHz
WDW EM

SSB 0]

LB 1.00 Hz
GB 0

PC 1.40

9 8 7 6
NIM|O|H|N|H|H




SK-BSL-05-397-1(500MHZz)
C13CPD CDCI3 /opt/topspin/sk nmrsu 12

© OUHOOODDHATUONOWOOOONWOOOO
N MOOITNOOMNONANMNANTMON~NOM gg Eg
)] OO OMANOOOODNDNVWOMMN O N~ ' '
[e0] OUOTMOMOMOMOMOMOOMOMOANNNNNN A o <
— A A A A A A A A © — Current Data Parameters
NAME 5d- SK-BSL-05-397-1(500MHz)
| \\\\\\W’r// EXPNO 1
PROCNO 1
F2 - Acquisition Parameters
Date_ 20180731
Br Time 1.52
INSTRUM spect
COZEt PROBHD 5 mm PABBO BB-
PULPROG zgpg30
TD 65536
(0) SOLVENT cDCl3
NS 512
\ / DS 4
SWH 29761.904 Hz
O FIDRES 0.454131 Hz
AQ 1.1010048 sec
RG 203
DwW 16.800 usec
DE 6.50 usec
5d TE 298.1 K
D1 2.00000000 sec
D11 0.03000000 sec
Br TDO 1
======== CHANNEL f1l ========
SFO1 125.7703637 MHz
NUC1 13C
P1 9.00 usec
PLW1 117.00000000 W
======== CHANNEL 2 ========
SF02 500.1320005 MHz
NUC2 1H
CPDPRG[2 waltz16
PCPD2 80.00 usec
PLW2 16.00000000 W
PLW12 0.31922999 W
PLW13 0.16000000 W
F2 - Processing parameters
S1 32768
SF 125.7577728 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
PC 1.40
| Ll ’H N - 5
T T T T T T T T T T T T T T T T T T T T T T T
200 180 160 140 120 100 80 60 40 20 0 ppm

<)
RUKER
(_><)



SK-BSL-05-312(500MHz)

PROTONRO CDCI3 /opt/topspin/sk nmrsu 5

NNSTONTOMONNITONONO OO M~
OO0 NMONNOOLIITNMMO M N O
ITTOMNONNONOMMHMNMMMOMN~NM®MA o<
NANNMNMNNMNNMNNMNNMNNMNNMNNMNNMNNNNOOOLW NN Current Data Parameters
NAME 5e- BSL-05-312(500MHz)
M%/K// \ 1 EXPNO 1
PROCNO 1
F2 - Acquisition Parameters
Date 20170620
CO2Bn Time 16.48
Y/ INSTRUM spect
Me (@) PROBHD 5 mm PABBO BB-
PULPROG zg30
\ D 65536
SOLVENT CDCI3
Me NS 16
5e DS 2
(0] SWH 10000.000 Hz
FIDRES 0.152588 Hz
AQ 3.2767999 sec
RG 114
DW 50.000 usec
DE 6.50 usec
TE 298.0 K
D1 1.00000000 sec
TDO 1
—======= CHANNEL 1 ========
SFO1 500.1330885 MHz
NUC1 1H
P1 10.78 usec
PLW1 16.00000000 W
F2 - Processing parameters
Sl 65536
SF 500.1300149 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
N 1
""""" [ I I I I | [ I I I I I
12 11 10 9 2 1 ppm



SK-BSL-05-312(500MHZz)
C13CPD CDCI3 /opt/topspin/sk nmrsu 5

BRUKER

o\l n o O NHAOMO O~
0 ©O B ANNO0CN B 8 R
Y 83 Q2 83338993 © o < Current Data Parameters
- — - o AA A A A A A © N — NAME 5e- BSL-05-312(500MHz)
EXPNO 2
| NN\ | :
F2 - Acquisition Parameters
Date 20170620
CO2Bn Time 18.29
Y/ INSTRUM spect
O PROBHD 5 mm PABBO BB-
Me PULPROG 2gpg30
\ / ™ 65536
SOLVENT CDCI3
NS 512
Me 5e DS a
0] SWH 29761.904 Hz
FIDRES 0.454131 Hz
AQ 1.1010048 sec
RG 203
DW 16.800 usec
DE 6.50 usec
TE 298.0 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
—======= CHANNEL 1 ========
SFO1 125.7703637 MHz
NUC1 13C
P1 9.00 usec
PLW1 117.00000000 W
=—======= CHANNEL 2 ========
SF02 500.1320005 MHz
NUC2 1H
CPDPRG[2 waltz16
PCPD2 80.00 usec
PLW2 16.00000000 W
PLW12 0.31922999 W
PLW13 0.16000000 W
F2 - Processing parameters
Sl 32768
SF 125.7577749 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
1 L S

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



SK-BSL-03-292(500MHZz)
PROTONRO CDCI3 /opt/topspin/sk nmrsu 19

BRUKER

O N NO o o O
OMO O~ o A O
MmMMHOAN OMAN N~ MmN
v rooa ' [ Current Data Parameters
M~~~ 00O ™ Al NAME SK-BSL-03-292(500MHZz)
EXPNO 1
PROCNO 1
F2 - Acquisition Parameters
CO,Me Date_ 20150921
Time 16.25
T INSTRUM spect
By O PROBHD 5 mm PABBO BB-
\ /, PULPROG zg30
TD 65536
B SOLVENT CDCI3
u 5f NS 16
e} DS 2
SWH 10000.000 Hz
FIDRES 0.152588 Hz
AQ 3.2767999 sec
RG 114
Dw 50.000 usec
DE 6.50 usec
TE 298.0 K
D1 1.00000000 sec
TDO 1
—======= CHANNEL f1 ========
SFO1 500.1330885 MHz
NUC1 1H
P1 10.78 usec
PLW1 16.00000000 W
F2 - Processing parameters
Sl 65536
SF 500.1300119 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
T prorrTTer proTTTr frorrrreT prorrTTer proTTTr frorrrreT prorrTTer proTTTr frorrrree prorTTT frorrrTT frorrrTee prorTTT r
12 11 10 9 8 7 6 5 4 3 2 1 0 ppm



SK-BSL-03-292(500MHZz)
C13CPD CDCI3 /opt/topspin/sk nmrsu 19

BRUKER

0] ™ © — < MO
(o)} MmO N~ © <TI0 Oo O O ©om
S 56 ¢ §m9s G4 dan c
urrent Data Parameters
‘\|' 17 “|' “|' “\"‘\'7 “|’ T T‘\\'/N NAME SK-BSL-03-292(500MHZ)
EXPNO 2
PROCNO 1
F2 - Acquisition Parameters
CO,Me Date_ 20150921
Time 19.03
0 INSTRUM spect
By PROBHD 5 mm PABBO BB-
\ / PULPROG zgpg30
D 65536
Bu SOLVENT CDCI3
5f NS 1024
0] DS 4
SWH 37878.789 Hz
FIDRES 0.577984 Hz
AQ 0.8650752 sec
RG 203
DW 13.200 usec
DE 6.50 usec
TE 298.0 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
—======= CHANNEL f1 ========
SFO1 125.7703637 MHz
NUC1 13C
P1 9.00 usec
PLW1 117.00000000 W
======== CHANNEL f2 ========
SF02 500.1320005 MHz
NUC2 1H
CPDPRG[2 waltz16
PCPD2 80.00 usec
PLW2 16.00000000 W
PLW12 0.31922999 W
PLW13 0.16000000 W
F2 - Processing parameters
Si 32768
SF 125.7577892 MHz
WDW EM
SSB 0
LB 1.00 Hz
’ ‘ GB 0
PC 1.40
j I j I j I j j j j j I j I j I j
240 220 200 160 140 120 40 20 -20 ppm



SK-BSL-04-92(700MHZz)

DO +H NO 00 00 O I~ (N o o 00 ©
M N O~ 0N O~ — < MmN
mmMm 0 NN NN NN~ © MmmMmm
NN O OO SO N —
Current Data Parameters
NAME 5g- BSL-04-92(700MHZz)
EXPNO 1
PROCNO 1
F2 - Acquisition Parameters
CO,Me Date_ 20151214
Time 10.47
0 INSTRUM spect
Me PROBHD 5 mm CPTCI 1H-
\ / PULPROG zg30
TD 65536
SOLVENT CDCI3
EtO 5g NS 16
9] DS 2
SWH 14097.744 Hz
FIDRES 0.215115 Hz
AQ 2.3243434 sec
RG 5.05
Dw 35.467 usec
DE 10.00 usec
TE 298.0 K
D1 1.00000000 sec
TDO 1
—======= CHANNEL f1 ========
SFO1 700.1943240 MHz
NUC1 1H
P1 9.45 usec
PLW1 7.41309977 W
F2 - Processing parameters
Sl 65536
SF 700.1900216 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
Il ‘ | l !
"""" [ R DA AR RARA RN DR RRAR RN RAREERRERE RARERRREEN EERREEREES RN RERREERR AN RN RN R
12 11 10 7 6 5 4 3 2 1 0 ppm



SK-BSL-04-92(700MHZz)

BRUKER

=M [p] (e} N~
< T W0 © © NO < (@)} N~ O N
oo ' ' oo Te) 0 < N
~M [e0) o onLwn ' ' 1o
O © © <t ™ — - o — < < Current Data Parameters
— \n A o R © - NAME 5g- BSL-04-92(700MHz)
EXPNO 2
PROCNO 1
F2 - Acquisition Parameters
COo,Me Date 20151214
f Time 10.54
(o) INSTRUM spect
Me PROBHD 5 mm CPTCI 1H-
\ / PULPROG zgpg30
D 65536
SOLVENT CDCI3
EtO 5g NS 138
O DS 4
SWH 41666.668 Hz
FIDRES 0.635783 Hz
AQ 0.7864320 sec
RG 178.51
DW 12.000 usec
DE 18.00 usec
TE 298.0 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
—======= CHANNEL f1 ========
SFO1 176.0805210 MHz
NUC1 13C
P1 11.20 usec
PLW1 128.82000732 W
======== CHANNEL f2 ========
SF02 700.1928008 MHz
NUC2 1H
CPDPRG[2 waltz16
PCPD2 65.00 usec
PLW2 7.41309977 W
PLW12 0.15669000 W
PLW13 0.06620100 W
F2 - Processing parameters
Si 32768
SF 176.0628940 MHz
WDW EM
SSB 0
LB 1.00 Hz
i g o
PC 1.40
j I j I j I j I j I j I I j
200 180 160 140 120 60 20 0 ppm



SK-BSL-04-91(700MHz)

ONNIDOODOOO N © o
OO DONNNOSM N~ ~
A NerNerNesNesNerNeoNoep) o™ N~ ©
[N S N NG NG Ny N N N~ ™ o Current Data Parameters
NAME 5h- BSL-04-91(700MHZz)
M'%‘/r// | | EXPNO 1
PROCNO 1
F2 - Acquisition Parameters
Date 20151214
COMe Time 10.13
INSTRUM spect
Me — O PROBHD 5 mm CPTCI 1H-
\ / PULPROG zg30
TD 65536
SOLVENT CDCI3
BnO 5h NS 16
0 DS 2
SWH 14097 .744 Hz
FIDRES 0.215115 Hz
AQ 2.3243434 sec
RG 5.05
Dw 35.467 usec
DE 10.00 usec
TE 298.0 K
D1 1.00000000 sec
TDO 1
—======= CHANNEL f1 ========
SFO1 700.1943240 MHz
NUC1 1H
P1 9.45 usec
PLW1 7.41309977 W
F2 - Processing parameters
Sl 65536
SF 700.1900187 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
L \ H
""""" [RRREAARARE REARARRRAN RARRRREARE RRRERAREEN RRRRRRREAR] RRRARRRREE RARRERRRA) RERRREAREY RRRRARERRN RARRRARER] RRAAREERRE RARERRREAN AR
12 11 10 9 8 7 0 ppm
FEEE OB B F
Mo (@ ! ™ N
Nl N[ [ ™ ™



SK-BSL-04-91(700MHz)

BnO 5h

—148.75

—66.35

—51.88

14.30

BRUKER

Current Data Parameters

NAME 5h- BSL-04-91(700MHZz)
EXPNO 2
PROCNO 1

F2 - Acquisition Parameters
Date 20151214

Time 12.49
INSTRUM spect
PROBHD 5 mm CPTCI 1H-
PULPROG zgpg30

TD 65536
SOLVENT CDCI3

NS 308

DS 4

SWH 41666.668 Hz
FIDRES 0.635783 Hz
AQ 0.7864320 sec
RG 178.51

DW 12.000 usec
DE 18.00 usec
TE 298.0 K

D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
—======= CHANNEL f1 ========
SFO1 176.0805210 MHz
NUC1 13C

P1 11.20 usec
PLW1 128.82000732 W
======== CHANNEL f2 ========
SFO2 700.1928008 MHz
NUC2 1H
CPDPRG[2 waltz16
PCPD2 65.00 usec
PLW2 7.41309977 W
PLW12 0.15669000 W
PLW13 0.06620100 W

F2 - Processing parameters
Si 32768

SF 176.0628964 MHz
WDW EM

SSB 0

LB 1.00 Hz
GB 0

PC 1.40

0 ppm



SK-BSL-04-242(500MHz)

PROTONRO CDCI3 /opt/topspin/sk nmrsu 11
TR NR8IRIERES BRUKER
MMM AHOCOTMmMMAN

2.356

O © 9]
L\it$§§§§ \/)féééﬁﬁ/)(/ Current Data Parameters
NAME SK-BSL-04-242(500MHZz)
1

EXPNO
PROCNO 1
(@) (@) F2 - Acquisition Parameters
Date_ 20160321
Time 17.31
Me Me INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zg30
D 65536
SOLVENT CDCI3
NS 16
N> DS 2
SWH 10000.000 Hz
FIDRES 0.152588 Hz
CO2Bn AQ 3.2767999 sec
9 RG 128
a DW 50.000 usec
- DE 6.50 usec
TE 298.0 K
D1 1.00000000 sec
TDO 1
—======= CHANNEL f1 ========
SFO1 500.1330885 MHz
NUC1 1H
P1 10.78 usec
PLW1 16.00000000 W
F2 - Processing parameters
Sl 65536
SF 500.1300149 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00

Ll



SK-BSL-04-242(500MHZz)
C13CPD CDCI3 /opt/topspin/sk nmrsu 11

BRUKER

AN © o
0 N (90} o — O
o ' B © 0 ©
AN~ (e0] ™M o0 LN O 00 00 M~ ' [
o o (o] SOMOANNNNA N — © Current Data Parameters
N i T A © ™ N NAME SK-BSL-04-242(500MHZ)
N NN N 2
PROCNO 1
o) ') F2 - Acquisition Parameters
Date__ 20160321
Time 18.59
INSTRUM spect
Me Me PROBHD 5 mm PABBO BB-
PULPROG zgpg30
D 65536
SOLVENT CDCI3
NS 1024
Ny DS 4
SWH 29761.904 Hz
FIDRES 0.454131 Hz
COan AQ 1.1010048 sec
RG 203
DW 16.800 usec
9a DE 6.50 usec
TE 298.0 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
—======= CHANNEL f1 ========
SFO1 125.7703637 MHz
NUC1 13C
P1 9.00 usec
PLW1 117.00000000 W
======== CHANNEL f2 ========
SFO2 500.1320005 MHz
NUC2 1H
CPDPRG[2 waltz16
PCPD2 80.00 usec
PLW2 16.00000000 W
PLW12 0.31922999 W
PLW13 0.16000000 W
F2 - Processing parameters
Si 32768
SF 125.7577730 MHz
WDW EM
SSB 0
LB 1.00 Hz
J GB 0
y PC 1.40
j I j I I j I I I j
200 180 160 140 120 80 0 ppm



SK-BSL-04-242(500MHZz)
C13DEPT135 CDCI3 /Zopt/topspin/sk nmrsu 11

BRUKER

A MNNOON~
O 0000w Lw N~ — O
or; @' oc; oc; oo' ,\' ©. OO. w. Current Data Parameters
< N ANANN A N — © NAME SK-BSL-04-242(500MHZ)
— AAdAA A © ™M N EXPNO 3
| \\y | | | PROCNO 1
O O F2 - Acquisition Parameters
Date_ 20160321
Time 19.14
INSTRUM spect
Me Me PROBHD 5 mm PABBO BB-
PULPROG deptspl35
TD 65536
SOLVENT CDCI3
NS 256
Pd DS 4
2 SWH 29761.904 Hz
FIDRES 0.454131 Hz
AQ 1.1010048 sec
CO,Bn RG 203
9 DW 16.800 usec
DE 6.50 usec
-a TE 298.0 K
CNST2 145.0000000
D1 2.00000000 sec
D2 0.00344828 sec
D12 0.00002000 sec
TDO 1
—======= CHANNEL f1 ========
SFO1 125.7703635 MHz
NUC1 13C
P1 9.00 usec
P13 2000.00 usec
PLWO ow
PLW1 117.00000000 W
SPNAM[5] Crp60comp .4
SPOALS 0.500
SPOFFS5 O Hz
’ SPW5 14.47999954 W
" ‘ —======= CHANNEL 2 ========
SF02 500.1315995 MHz
NUC2 1H
CPDPRG[2 waltzl6
P3 11.30 usec
P4 22.60 usec
PCPD2 80.00 usec
PLW2 16.00000000 W
PLW12 0.31922999 W
F2 - Processing parameters
Sl 32768
SF 125.7577736 MHz
WDW EM
SSB 0
' | ' | ' | ' | ' | ' | | ' | ' | ' | ' | T8 0 1.00 Hz
200 180 160 140 120 100 80 60 40 20 0 ppmec 1.40



SK-BSL-05-414(500MHZz)
PROTONRO CDCI3 /opt/topspin/sk nmrsu 5

ONNMNNEANNN A NMOOW MO OMNOANNTO O
COOVWNLOO N TMHO OOV NTdOOONIT M
NNOWUOWLOWOLWAHO MMOMM OO OCOCOLOOOMMM
I Al A S T NNNNNNAAAAAA
Current Data Parameters
NAME 8A-BSL-05-414(500MHZz)
EXPNO 1
PROCNO 1
F2 - Acquisition Parameters
Date_ 20180901
Time 11.13
e} INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zg30
TD 65536
SOLVENT CDCI3
NS 16
N> DS 2
SWH 20000.000 Hz
FIDRES 0.305176 Hz
CO,Et AQ 1.6384000 sec
RG 128
DW 25.000 usec
9b DE 6.50 usec
) TE 298.0 K
D1 1.00000000 sec
TDO 1
—======= CHANNEL f1 ========
SFO1 500.1300000 MHz
NUC1 1H
P1 10.78 usec
PLW1 16.00000000 W
F2 - Processing parameters
Si 65536
SF 500.1300147 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
M JL { L UJR \ !
12 11 8 7 4 3 2 1

28R



SK-BSL-05-414(500MHZz)
C13CPD CDCI3 /opt/topspin/sk nmrsu 6

BRUKER

0 m N o) To) o
O N To) o To) o ™ To) N - N~
R ' ' ' o < ™M~ < <
2% 3 3 2 g 9 N o o< Current Data Parameters
— — - — - © <t ™ — NAME 8A-BSL-05-414(500MHZz)
EXPNO 2
PROCNO 1
F2 - Acquisition Parameters
Date_ 20180901
Time 14.15
INSTRUM spect
PROBHD 5 mm PABBO BB-
O O PULPROG zgpg30
TD 65536
SOLVENT CDCI3
NS 1024
DS 4
N> SWH 29761.904 Hz
FIDRES 0.454131 Hz
AQ 1.1010048 sec
CO,Et RG 203
Dw 16.800 usec
DE 6.50 usec
9b TE 298.0 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
—======= CHANNEL f1 ========
SFO1 125.7703637 MHz
NUC1 13C
P1 9.00 usec
PLW1 117.00000000 W
======== CHANNEL f2 ========
SF02 500.1320005 MHz
NUC2 1H
CPDPRG[2 waltz16
PCPD2 80.00 usec
PLW2 16.00000000 W
PLW12 0.31922999 W
PLW13 0.16000000 W
F2 - Processing parameters
Sl 32768
SF 125.7577743 MHz
WDW EM
SSB 0
‘ Lk LB 1.00 Hz
o+ GB 0
PC 1.40
T j T j T j T j T j T j T j T j T j T j T j
200 180 160 140 120 100 80 60 40 20 0 ppm



SK-BSL-05-414(500MHz)

C13DEPT135 CDCI3 /Zopt/topspin/sk nmrsu 6

BRUKER

N~ ™M o
o 0O ™ o™ — O o
' ' ' < ™m © < <
o (o)) (o)) ' Vo v
ﬂ Q : 8 8 ?8 OHO 3 Current Data Parameters
NAME 8A-BSL-05-414(500MHZ)
T ] s
PROCNO 1
F2 - Acquisition Parameters
Date_ 20180901
Time 14.42
INSTRUM spect
() () PROBHD 5 mm PABBO BB-
PULPROG deptspl35
TD 65536
SOLVENT CDCI3
NS 512
DS 4
N2 SWH 29761.904 Hz
FIDRES 0.454131 Hz
AQ 1.1010048 sec
RG 203
COZEt DW 16.800 usec
DE 6.50 usec
TE 297.9 K
9b CNST2 145.0000000
D1 2.00000000 sec
D2 0.00344828 sec
D12 0.00002000 sec
TDO 1
—======= CHANNEL f1 ========
SFO1 125.7703635 MHz
NUC1 13C
P1 9.00 usec
P13 2000.00 usec
PLWO ow
PLW1 117.00000000 W
" s " ok mw i ORI SPNAM[5] Crp60comp. 4
SPOALS 0.500
SPOFFS5 0O Hz
SPW5 14.47999954 W
======== CHANNEL 2 ========
SFO2 500.1315995 MHz
NUC2 1H
CPDPRG[2 waltzl6
P3 11.30 usec
P4 22 .60 usec
PCPD2 80.00 usec
PLW2 16.00000000 W
PLW12 0.31922999 W
F2 - Processing parameters
Sl 32768
SF 125.7577764 MHz
WDW EM
SSB 0
' | ' | ' | ' | | | | ' | T o 1.00 Hz
200 180 160 140 120 60 40 20 0 ppmec 1.40



SK-BSL-415-1(500MHz)

PROTONRO CDCI3 /opt/topspin/sk nmrsu 18

O <
o ©
mm

N~

\

o
AN
[o0]
(o]

4._.258
4.243
4.241
2.942
2.930
2.917
2.535
2.527
2.522
2.515
2.513
2.221
2.208
2.195
2.191
1.339
1.324
1.310

N

Current Data Parameters

51-BSL-415-1(500MHZz)
1

EXPNO
CO,Et PROCNO 1
(/ F2 - Acquisition Parameters
@) Date_ 20180903
Time 11.09
\ INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zg30
TD 65536
9 SOLVENT CDCI3
NS 16
DS 2
5i SWH 20000.000 Hz
FIDRES 0.305176 Hz
AQ 1.6384000 sec
RG 203
DW 25.000 usec
DE 6.50 usec
TE 298.0 K
D1 1.00000000 sec
TDO 1
======== CHANNEL f1 ========
SFO1 500.1300000 MHz
NUC1 1H
P1 10.78 usec
PLW1 16.00000000 W
F2 - Processing parameters
Si 65536
SF 500.1300136 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
J_JLLJH JJ I J“L \_
S S T T A N E L L I I I
11 10 9 8 7 2 1 0 ppm

g

26



SK-BSL-04-18(500MHz)

PROTONRO CDCI3 /opt/topspin/sk nmrsu 3
AN ATNOONLDMOONTOWOLAN O 0O N IEI;I:I!lLIIIK‘:IEEIIHR
DOOOOOLSTTINOTNAOANNTNAITIOONON N
WOOWONMNMNMNNNLOLOLDLOOLYSIITIOMM®M MO ©
e I e e e e e e e e e e N S S Ol (e o R ol o))
INWN:%/ | Current Data Parameters
NAME SK-BSL-04-18(500MHz)
EXPNO 1
PROCNO 1
F2 - Acquisition Parameters
CO,Me Date_ 20151026
Time 10.22
INSTRUM spect
Ph O PROBHD 5 mm PABBO BB-
PULPROG zg30
\ D 65536
SOLVENT CDCI3
NS 16
Ph DS 2
(@) SWH 10000.000 Hz
FIDRES 0.152588 Hz
5j AQ 3.2767999 sec
RG 128
DW 50.000 usec
DE 6.50 usec
TE 298.0 K
D1 1.00000000 sec
TDO 1
======== CHANNEL f1 ========
SFO1 500.1330885 MHz
NUC1 1H
P1 10.78 usec
PLW1 16.00000000 W
F2 - Processing parameters
Sl 65536
SF 500.1300109 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
.MJM¢_J_J J
""""" [ I I [N I I I I I I A I
12 11 10 9 8 7 6 5 4
SR 8
ce|ee|e|e(@ O
NN IEE N[N Bl e} ™



SK-BSL-04-18(500MHZz)
C13CPD CDCI3 /opt/topspin/sk nmrsu 3

—191.16
—167.23
—157.27

Ph
\

Ph

9

e N

51.98

BRUKER

Current Data Parameters

NAME SK-BSL-04-18(500MHZz)
EXPNO 2
PROCNO 1

F2 - Acquisition Parameters
Date_ 20151026

Time 13.49
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zgpg30

TD 65536
SOLVENT CDCI3

NS 512

DS 4

SWH 29761.904 Hz
FIDRES 0.454131 Hz
AQ 1.1010048 sec
RG 203

DW 16.800 usec
DE 6.50 usec
TE 298.0 K

D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
======== CHANNEL f1 ========
SFO1 125.7703637 MHz
NUC1 13C

P1 9.00 usec
PLW1 117.00000000 W
======== CHANNEL f2 ========
SFO02 500.1320005 MHz
NUC2 1H
CPDPRG[2 waltzl6
PCPD2 80.00 usec
PLW2 16.00000000 W
PLW12 0.31922999 W
PLW13 0.16000000 W

F2 - Processing parameters
Sl 32768

SF 125.7577728 MHz
WDW EM

SSB 0

LB 1.00 Hz
GB 0

PC 1.40

— 1 - T " 1 " T " T
200 180 160 140 120



SK-BSL-05-151-1(500MHz)

PROTONRO CDCI3 /opt/topspin/sk nmrsu 6
VOANOOON—TDOIOANDDONMNLN — —
B R BN ey BRI NSEOE RN IRTINIRO BRUKER
ODOOOOONMNNMNNMNNLOLOLLOLLOLOLOLYIITTINNNNAAION MM MM
I O i S S D D D Dl e e e D Dl Ll ol S D D e ke X N (e R{e N (o (o N {o]
\\I\Wr%% Current Data Parameters
NAME 9- BSL-05-151-1(500MHZz)
EXPNO 1
PROCNO 1
NO F2 - Acquisition Parameters
2 Date_ 20170213
Ph Time 11.07
INSTRUM spect
= 2 PROBHD 5 mm PABBO BB-
(@) PULPROG zg30
= Ph TD 65536
SOLVENT CDCI3
NS 16
Ph O DS 2
10 SWH 10000.000 Hz
FIDRES 0.152588 Hz
AQ 3.2767999 sec
RG 144
DwW 50.000 usec
DE 6.50 usec
TE 298.1 K
D1 1.00000000 sec
TDO 1
======== CHANNEL 1 ========
SFO1 500.1330885 MHz
NUC1 1H
P1 10.78 usec
PLW1 16.00000000 W
F2 - Processing parameters
Sl 65536
SF 500.1300140 MHz
WDW
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
| J
AR AR LR A RN RER AR RN AR RN REREERRERY RERERRRREE RERREREERN RRRRERREEE RARERERER] AR RARRRRERRE RN R
12 11 10 9 7 5 4 3 2 1 ppm




SK-BSL-05-151-1(500MHz)

C13CPD CDCI3 /opt/topspin/sk nmrsu 6
o DNAOOMOOONTOOITINANITLOONT O IEI‘I=I!IL'I.‘:IIE:I;I
o O MUOLOMSTSONMNMANNCHWOWWOOOL O W0
< SNOONUTOOOOOODOODVONOMOO
(@] WOMOOMOOMOMOANNNNNNNNNNNNA
— AT AT A AT A A A A A A A A A A A A A
Current Data Parameters
| \\7N%///' NAME 9- BSL-05-151-1(500MHz)
EXPNO 2
PROCNO 1
F2 - Acquisition Parameters
NO Date_ 20170213
2 Time 14.09
Ph INSTRUM spect
PROBHD 5 mm PABBO BB-
Ny 2 PULPROG zgpg30
(o) TD 65536
— Ph SOLVENT CDCI3
NS 512
Ph DS 4
(0] SWH 29761.904 Hz
10 FIDRES 0.454131 Hz
AQ 1.1010048 sec
RG 203
DwW 16.800 usec
DE 6.50 usec
TE 298.0 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
======== CHANNEL f1 ========
SFO1 125.7703637 MHz
NUC1 13C
P1 9.00 usec
PLW1 117.00000000 W
=—======= CHANNEL 2 ========
SF02 500.1320005 MHz
NUC2 1H
CPDPRG[2 waltz16
PCPD2 80.00 usec
PLW2 16.00000000 W
PLW12 0.31922999 W
PLW13 0.16000000 W
F2 - Processing parameters
Sl 32768
SF 125.7577726 MHz
WwDw EM
SSB 0
LB 1.00 Hz
GB 0
J ‘ \ PC 1.40
T I T T I T I T I T I T I T
200 180 160 140 120 100 0 ppm



SK-BSL-05-303A(500MHZz)
PROTONRO CDCI3 /opt/topspin/sk nmrsu 6

OUWLMNMOONSONOULNMNNOTSTAOTOWOOOANNMNNMNS AN MONOWUONMNONS O
VOANNOONOWONOONANATOO0OOMMHANN—TOOOMWONAODNDONVONOWOWMM
QOOOOVOTTITTTTITTOONMMOOMOMOMMOANANNANNANNNAAATOOOOOOOT
N~~~
. Current Data Parameters
NAME 10- BSL-05-303A(500MHZz)
EXPNO 1
PROCNO 1
F2 - Acquisition Parameters
Ph_ Date 20170620
N-N Time 16.53
Ph \ INSTRUM spect
PROBHD 5 mm PABBO BB-
AN PULPROG 2930
-~ TD 65536
o) B SOLVENT coei3
NS 16
F)h DS 2
SWH 10000.000 Hz
Ph o) FIDRES 0.152588 Hz
11 AQ 3.2767999 sec
RG 144
DW 50.000 usec
DE 6.50 usec
TE 298.0 K
D1 1.00000000 sec
TDO 1
======== CHANNEL 1 ========
SFO1 500.1330885 MHz
NUC1 1H
P1 10.78 usec
PLW1 16.00000000 W
F2 - Processing parameters
S1 65536
SF 500.1300137 MHz
WDW
SSB 0
LB 0.30 Hz
GB 0
PC 1.00

ol

12 11 10 9 5 4 3 2 1 0 ppm




SK-BSL-05-303A(500MHZz)
C13CPD CDCI3 /opt/topspin/sk nmrsu 6

BRUKER

—191.65
152.19
150.63
140.74
139.58
136.81
133.47

Ph,
ph NN
NS
o
—\__Ph
Ph
11 ©

133.42
129.76
129.37

129.08
128.97
128.82

128.62
128.42
127 .44

TS

126.94
125.68
124 .63
123.19
113.27
109.90

Current Data Parameters

NAME 10- BSL-05-303A(500MHZz)
EXPNO 2
PROCNO 1

F2 - Acquisition Parameters
Date_ 20170620

Time 19.36
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zgpg30

TD 65536
SOLVENT CDCI3

NS 1024

DS 4

SWH 29761.904 Hz
FIDRES 0.454131 Hz
AQ 1.1010048 sec
RG 203

DwW 16.800 usec
DE 6.50 usec
TE 298.0 K

D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
======== CHANNEL f1 ========
SFO1 125.7703637 MHz
NUC1 13C

P1 9.00 usec
PLW1 117.00000000 W
=—======= CHANNEL 2 ========
SF02 500.1320005 MHz
NUC2 1H
CPDPRG[2 waltzl6
PCPD2 80.00 usec
PLW2 16.00000000 W
PLW12 0.31922999 W
PLW13 0.16000000 W

F2 - Processing parameters
Si 32768

SF 125.7577721 MHz
WDW EM

SSB 0

LB 1.00 Hz
GB 0

PC 1.40




SK-BSL-05-349-3-A(500MHZz)
PROTONRO CDCI3 /opt/topspin/sk nmrsu

: ><)
, BRUKER
: dgas e b )

Current Data Parameters

NAME 11- BSL-05-349-3-A(500MHz)
EXPNO 1
PROCNO 1

F2 - Acquisition Parameters
Date_ 20180430

Time 19.51
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zg30

TD 65536
SOLVENT CDCI3

NS 64

DS 2

SWH 10000.000 Hz
FIDRES 0.152588 Hz
AQ 3.2767999 sec
RG 203

Dw 50.000 usec
DE 6.50 usec
TE 298.0 K

D1 1.00000000 sec
TDO 1
======== CHANNEL f1 ========
SFO1 500.1330885 MHz
NUC1 1H

P1 10.78 usec
PLW1 16.00000000 W

F2 - Processing parameters

Sl
SF
WDW
SSB
LB
GB
PC

12 11 10 9 8 7 6 5 4 3 2 1 0 ppm

65536
500.1299994 MHz
EM
0.30 Hz
1.00



SK-BSL-05-349-3-A(500MHZz)
C13CPD CDCI3 /opt/topspin/sk nmrsu 8

<)
BRUKER
(_><)

DIV OONANANDATONANTNOAHA DO NTO MO N <
NITOONMNAITNNDADONAONIANDNT IO OO
SHiEg9issdesadegadssnngsgsen
AdAddddddddAddddAdd A A A A A A A Ao~ current Data Parameters

NAME 11- BSL-05-349-3-A(500MHz)

Nl Vv PRocwo :

F2 - Acquisition Parameters
Date_ 20180501
Time 9.04
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zgpg30
TD 65536
SOLVENT CDCI3
NS 15000
DS 4
SWH 29761.904 Hz
FIDRES 0.454131 Hz
AQ 1.1010048 sec
RG 203
DwW 16.800 usec
DE 6.50 usec
TE 298.0 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
======== CHANNEL 1 ========
SFO1 125.7703637 MHz
NUC1 13C
P1 9.00 usec
PLW1 117.00000000 W
—======= CHANNEL f2 ========
SF02 500.1320005 MHz
NUC2 1H
CPDPRG[2 waltzl6
PCPD2 80.00 usec
PLW2 16.00000000 W
PLW12 0.31922999 W
PLW13 0.16000000 W
F2 - Processing parameters
Sl 32768
SF 125.7577890 MHz
WDwW EM
SSB 0
LB 1.00 Hz
GB 0
PC 1.40

| ‘\\‘ \‘I‘AJM lHIJ‘ . . ‘h. m ‘l‘ i i




SK-BSL-05-349-3-A(500MHZz)
C13DEPT135 CDCI3 /Zopt/topspin/sk nmrsu 17

O
<
I
()}
—

<)
BRUKER
(_><)

Current Data Parameters

NAME 11- BSL-05-349-3-A(500MHz)
EXPNO 3
PROCNO 1

F2 - Acquisition Parameters
Date_ 20180501

Time 14.28
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG deptspl35

TD 65536
SOLVENT CDCI3

NS 3000

DS 4

SWH 29761.904 Hz
FIDRES 0.454131 Hz
AQ 1.1010048 sec
RG 203

DwW 16.800 usec
DE 6.50 usec
TE 298.0 K
CNST2 145 .0000000

D1 2.00000000 sec
D2 0.00344828 sec
D12 0.00002000 sec
TDO 1
======== CHANNEL f1 ========
SFO1 125.7703635 MHz
NUC1 13C

P1 9.00 usec
P13 2000.00 usec
PLWO ow

PLW1 117.00000000 W
SPNAM[5] Crp60comp.4
SPOAL5 0.500
SPOFFS5 0 Hz

SPW5 14.47999954 W
—======= CHANNEL f2 ========
SF02 500.1315995 MHz
NUC2 1H
CPDPRG[2 waltzl16

P3 11.30 usec
P4 22.60 usec
PCPD2 80.00 usec
PLW2 16.00000000 W
PLW12 0.31922999 W

F2 - Processing parameters
Sl 32768

SF 125.7577864 MHz
WDW EM

SSB 0

LB 1.00 Hz
GB 0

PC 1.40

200

160 140 120 100

0 ppm



SK-BSL-05-340-A

PROTONRO CDCI3 /opt/topspin/nmrsu/SK/MAR18 nmrsu 50
CQOOMNMNNONMWOOOMNOIN VMNMOMOVOOOITNTVOHONNO MWD
MmN CON0OMNOOLLM SO0 NMMEHAAO OO ONOMNOS O 0O
NNNNN\—!\—!HHOOCDO)CD NNOOOOOOVOOLLWLLSSAHALLLMMANN

il i

1.377
1.359
1.341

N

Current Data Parameters

NAME SK-BSL-05-340-A
EXPNO 1
PROCNO 1

F2 - Acquisition Parameters
Date_ 20180321
Time 16.55 h
INSTRUM spect
PROBHD  Z8247_0068 (PH
PULPROG zg30

TD 65536
SOLVENT CDCI3

NS 16

DS 2

SWH 8196.722 Hz
FIDRES 0.250144 Hz
AQ 3.9976959 sec
RG 203

DW 61.000 usec
DE 6.50 usec
TE 298.1 K
D1 1.00000000 sec
TDO 1
SFO1 400.1324008 MHz
NUC1 1H

P1 6.40 usec
PLW1 14.10000038 W
F2 - Processing parameters
Si 32768

SF 400.1300112 MHz
WDW EM

SSB 0

LB 1.00 Hz
GB 0]

PC 1.40

12 11 10 9 8 7 6 5 4 3

ppm



SK-BSL-05-340-A(500MHz)

C13CPD CDCI3 /Zopt/topspin/sk nmrsu 7
— MUOAOANLLNANASTOOOOWONMNNO L A IE!‘IF‘!'.I'IIF‘:IIE:IF‘!
N~ OCUONMNOOWMOOONMNEANNMNOONMNSOMNO g q
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Current Data Parameters
| \\\\N\!%//"/ NAME SK-BSL-05-340-A(500MHz)
EXPNO 1
PROCNO 1
F2 - Acquisition Parameters
Date 20180322
COzEt Time 21.35
| INSTRUM spect
(o) PROBHD 5 mm PABBO BB-
PULPROG zgpg30
\ / D 65536
SOLVENT CDCI3
NS 1500
DS 4
e} SWH 29761.904 Hz
FIDRES 0.454131 Hz
AQ 1.1010048 sec
13 RG 203
DwW 16.800 usec
DE 6.50 usec
TE 298.1 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
======== CHANNEL f1 ========
SFO1 125.7703637 MHz
NUC1 13C
P1 9.00 usec
PLW1 117.00000000 W
=—======= CHANNEL 2 ========
SF02 500.1320005 MHz
NUC2 1H
CPDPRG[2 waltz16
PCPD2 80.00 usec
PLW2 16.00000000 W
PLW12 0.31922999 W
PLW13 0.16000000 W
F2 - Processing parameters
S1 32768
SF 125.7577704 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
PC 1.40
) I ) I ) I ) I ) I ) I I I )
200 180 160 140 120 100 60 0 ppm



SK-BSL-05-340-A

C13DEPT135 CDCI3 /opt/tops

130.16 2,

n/nmrsu/SK/MAR18 nmrsu 50

BRUKER

NANDOOHO N -
OONMNHONONMNO g
N O OO 0000 W0L '
2333333343833 3
Current Data Parameters
“\5>éggg$¥;¢é;%;;;ﬁ// NAME SK-BSL-05-340-A
EXPNO 3
PROCNO 1
F2 - Acquisition Parameters
CO,Et Date 20180321
| Time 22.40 h
(@) INSTRUM spect
PROBHD 78247 0068 (PH
\ / PULPROG deptspl35
TD 65536
SOLVENT CDCI3
NS 512
O DS 8
SWH 24038.461 Hz
13 FIDRES 0.733596 Hz
AQ 1.3631488 sec
RG 203
DW 20.800 usec
DE 6.50 usec
TE 298.2 K
CNST2 145.0000000
D1 2.00000000 sec
D2 0.00344828 sec
D12 0.00002000 sec
TDO 1
SFO1 100.6228293 MHz
NUC1 13C
P1 13.60 usec
P13 2000.00 usec
PLWO ow
PLW1 86.40000153 W
SPNAM[5] Crp60comp .4
SPOALS 0.500
SPOFFS5 0 Hz
SPW5 24.41600037 W
SF02 400.1316005 MHz
NUC2 1H
CPDPRG[2 waltzl6
P3 6.40 usec
P4 12.80 usec
PCPD2 90.00 usec
PLW2 14.10000038 W
PLW12 0.07130100 W
F2 - Processing parameters
Si 32768
SF 100.6127539 MHz
WDW EM
SSB 0
1
I ' I I I I I I I I I I Gg o 1.00 Hz
200 180 160 140 120 100 80 60 40 20 0 ppmPc 1.40



	Supporting Information with spectra-old-12.pdf
	NMR spectra.pdf
	3a-c
	3a-c-red
	3a-h
	3a-h-10pt
	3a-h-mod
	3b-c
	3b-h
	3c-c
	3c-h
	3d-c
	3d-h
	3e-c
	3e-h
	3f-c
	3f-h
	3g-c
	3g-h
	3h-c
	3h-h
	3i-c
	3i-h
	3j-c
	3j-h
	3k-c
	3k-h
	3l-c
	3l-h
	3m-c
	3m-h
	3n-c
	3n-h
	3o-c
	3o-h
	3p-c
	3p-h
	3q-c
	3q-h
	3r-c
	3r-h
	3s-c
	3s-h
	3t-c
	3u-c
	3u-h
	3w-c
	3w-h
	4a-c
	4a-h
	4b-c
	4b-h
	4c-c
	4c-h
	4d-c
	4d-h
	4e-c
	4e-h
	4f-c
	4f-h
	4g-c
	4g-h
	4h-c
	4h-h
	5a-c
	5a-h
	5b-c
	5b-h
	5c-c
	5c-h
	5d-c
	5d-h
	5e-c
	5e-h
	5f-c
	5f-h
	5g-c
	5g-h
	5h-c
	5h-h
	5i-h
	5j-h
	6-h
	8A-c
	8A-dept
	8A-h
	8-c
	8-dept
	8-h
	9-c
	9-h
	10-c
	10-h
	11-c
	11-dept
	11-h
	12-c
	12-dept
	12-h
	13-c
	13-dept
	13-h





