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General information:

All reagents were purchased from Sigma-Aldrich, Fisher-Acros, TCI, or Alfa-Aesar, and were
used without further purification unless otherwise noted. All manipulations of oxygen- and
moisture-sensitive materials were conducted with a standard Schlenk technique. Flash column
chromatography was performed using silica gel (230-400 mesh). Analytical thin layer
chromatography (TLC) was performed on 60 F,s4 (0.25 mm) plates and visualization was
accomplished with UV light (254 and 354 nm) and/or an aqueous alkaline KMnO, solution
followed by heating. Proton and carbon nuclear magnetic resonance spectra (‘H NMR and "*C
NMR) were recorded on Bruck 400 or 500 spectrometer with Me,Si or solvent resonance as
the internal standard ("H NMR, Me,Si at 0 ppm, CHCl; at 7.24 ppm, DMSO at 2.49 ppm; "*C
NMR, Me,Si at 0 ppm, CDCl; at 77.0 ppm, d-DMSO at 39.7 ppm). '"H NMR data are
reported as follows: chemical shift, multiplicity (s = singlet, d = doublet, t = triplet, q =
quartet, quint = quintet, sext = sextet, sept = septet, br = broad, m = multiplet), coupling
constants (Hz), and integration. IR spectral data were recorded on a Brucker TENSOR 37
spectrometer. Melting points (mp) were determined using a SRS OptiMelt MPA100. Starting

materials 1, 6-enynes were prepared according to the literature procedure.'”

General procedure for the borylative cyclization of activated 1,6-enynes (1) with
bis(pinacolato)diboron (2):

Rl
——R! Ni(cod), (10 mol%)
Z iO\B B/Oji P(n-Pr); (10 mol%) . = B/O
+ - >~ \
¥\\—R2 o o toluene:MeOH (3:1) O\é
R2

rt, 24 h
Z=0,NR, CH,

1 2 3
A sealed tube containing Ni(cod), (0.025 mmol, 10 mol%), and bis(pinacolato)diboron 2
(0.63 mmol, 2.52 equiv) was evacuated and purged with nitrogen gas for three times. Freshly
distilled toluene (0.75 mL) and P(n-Pr); (0.025 mmol, 10 mol%) were added and the mixture
was kept stirring until the solution became yellow. Then enyne 1 (0.25 mmol, 1.0 equiv) and
methanol (0.25 mL) were added to the reaction mixture, sealed with cap and stirred at rt. for
24 h. The mixture was filtered through a Celite pad and washed with ethyl acetate/hexane (v/v
= 70:30). The filtrate was concentrated and the residue was purified through a column

chromatography by using hexane and ethyl acetate as eluent to afford the desired products 3.

General procedure for the borylative cyclization of unactivated 1,6-enynes (5)
with bis(pinacolato)diboron (2):

O Ni(cod), (10 mol%) R1
—— o o P(0-tolyl)s (15 mol%) Q P
2_ \
R2-N . i[ e ji Cs;CO3_(10mmol)_ ., 9&
N\ o) o} MeOH, rt, 12 h B<o
5 2 6
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A sealed tube containing Ni(cod), (0.04 mmol, 10 mol%), P(0-tolyl); (0.06 mmol, 15 mol%),
Cs,CO; (0.4 mmol, 1.0 equiv), bis(pinacolato)diboron 2 (0.4 mmol, 1.0 equiv) and 1,6-enynes
5 (0.48 mmol, 1.2 equiv) were evacuated and purged with nitrogen for three times. Freshly
distilled dry MeOH (2.0 mL) was added to the sealed tube, and then sealed with cap. The
reaction mixture was kept stirring at rt. for 12 h, then diluted with dichloromethane and stirred
in the air for 10 min. The mixture was filtered through a Celite and silica gel pad, and then
washed with dichloromethane. The filtrate was concentrated and the residue was purified
through a column chromatography by using hexane and ethyl acetate as eluent to afford the

desired products 6.

Procedure for the palladium-catalyzed coupling reaction of aromatic iodides and
alkenyl boronates 3:*

R3
Q
B0 R 10 mol% Pd(db R
2 mo a
St O e ©
o 3N KOH, THF Y
80°C, 6 h
3 7

A 10-mL sealed tube containing Pd(dba), (0.1 mmol, 10 mol%) was evacuated and purged
with nitrogen for three times. Freshly distilled THF (1.0 mL) and iodobenzene (1.0 mmol, 1.0
equiv) were added to the reaction mixture and the system was stirred at rt. for 5 min. Then,
alkenyl boronate 3 (1.0 mmol, 1.0 equiv) dissolved in THF (1.0 mL) and an aqueous solution
of 3 N KOH (0.25 mL) were sequentially added to the solution and the mixture was heated at
80 °C for stirring 6 h. The mixture was cooled, filtered through a short Celite pad and washed
with dichloromethane. The filtrate was concentrated and the residue was purified through a
column chromatography by using hexane and ethyl acetate (20:1) as eluent to afford the

compounds 7.

Procedure for the preparation of 2-methyl-1-phenylheptane-1,5-dione (8):*

B/O R1 O R1
R2 \ alkaline H,0, R?
_—
O  THF/EtOH (2:1) O
3 8

A 25-mL round-bottomed side-arm flask containing alkenylboronate 3 (1.0 mmol) was
dissolved in THF/ethanol (2.0 mL + 1.0 mL) at room temperature. To this solution, 1.0 mL of
30% aq. H,O, and 1.0 mL of 1 N NaOH were added and stirred at room temperature for 30

min. The reaction mixture was quenched slowly by aqueous Na,S,0; solution until the
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effervescence ceases. Product was extracted with ether, dried in MgSO, and was purified
through a column chromatography by using hexane and ethyl acetate (20:1) as eluent to

afford the compounds 8.

Procedure for the preparation of (Z)-1-benzyl-3-benzylidene-4-(hydroxymethyl)
-pyrrolidin-2-one (9):

0 Ph 0
Y o alkaline H,O, P
Bn—N | THF Bn—N
B\O OH
6a

An aqueous solution of NaOH (3 M, 3.0 equiv) was slowly added to a solution of
alkylboronate 6a (50mg) in THF (5mL) at RT. The mixture was then cooled to 0 °C,
whereupon a solution of H,O, (33 % w/v, 30equiv) was added dropwise and the resulting
mixture was stirred at rt. for 1.5h. Water and Et,O were then added, and the aqueous layer
was separated and extracted with Et,O (3x5mL). The combined organic fractions were dried
over anhydrous MgSQ, and filtered through anhydrous Na,SO,. The solvent was removed
under vacuum and the residue was purified through a column chromatography. Primary

alcohol 9 was obtained in 90 % yield as light yellow oil.

Procedure for the preparation of potassium (Z)-((1-benzyl-4-benzylidene-5-0xo
-pyrrolidin-3-yl)methyl) trifluoroborate (10):

o Ph o) Ph
7 4 KHF, 7
Bn—N B CHsCNH,0 BN BF.K
0
6a 10

A saturated aqueous solution of KHF, (4.5 M, 4.0equiv) was slowly added to a solution of
alkylboronate 6a (100mg) in acetonitrile and kept stirring at rt. for 3 h. The solvent was
evaporated, and the remaining white residue was repeatedly extracted with hot acetone, and
the combined extracts were filtered to remove inorganic impurities. The solvent was
completely removed under vacuum and the resulted white solid was washed with warm Et,0,
and then dried under vacuum without further purification. Primary alkyltrifluoroborate salt 10

was obtained in 93% yield as a white solid.
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Table S1. Optimization studies for the borylative cyclization of (5) with (2)*

(0] Ph
I e g tﬁ '
\_\\ ' i[O’B B\Oji MeOH. t°C, 12h " BI\;?
5a 2 6a
Entry Ligand (15 mol%) Additive Temp (°C) Yield(%)b
1 PPh; Cs,CO; 50 -
2 P(n-Bu); Cs,COs 50 -
3 P(t-Bu); Cs,CO5 50 30
4 P(anisyl); Cs,COs 50 50
5 P(OPh); Cs,CO5 50 35
6 Dppf Cs,CO5 50 44
7 P(o-tolyl); Cs,CO5 50 54
8 P(o-tolyl); CsF 50 22
9 P(0-tolyl)s - 50 30
10 P(0-tolyl); NaO'Bu 50 46
11 P(0-tolyl); Cs,COs 1t 62
12 P(0-tolyl); K,CO; rt 29

*All reactions were carried out using 1,6-enynes (5a) (0.48 mmol), bis(pinacolato)diboron (2) (0.40 mmol),
catalyst (0.04 mmol), ligand (0.06 mmol), additive (0.6 mmol) and methanol (2.0 mL) for 12 h. ®Yields were
measured from the crude products by the 'H NMR integration method using mesitylene as an internal standard.

Table S2. Optimization Studies?

0]
>— Ni(cod), (10 mol%)
Bn— ?L B— B E o-tonI 032003 éi /?
\_\ MeOH, rt, 12 h B
2
Entry Ratio (5a:2) P(0-tolyl); (mol%) Cs,CO;(eq.) Yield(%)b
1 1:1.5 10 1.5 66
2 1:15 15 1.5 76
3 1:15 20 1.5 72
4 1:1.5 15 0.5 75
5 1:1.5 15 1.0 80
6 1:1.5 15 1.5 76
7 1:1.2 15 1.5 75
8 12:1 15 1.0 89

“All reactions were carried out using 1, 6-enynes (5a) (0.40-0.48 mmol), bis(pinacolato)diboron (2) (0.40-0.60
mmol), catalyst (0.04 mmol), ligand (0.04-0.08 mmol, 10-20 mol%) and methanol (2.0 mL) for 12 h. "Yields were
measured from the crude products by the 'H NMR integration method using mesitylene as an internal standard.
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Spectral data for all products:

(E)-1-(2-((4,4,5,5-Tetramethyl-1,3,2-dioxaborolan-2-yl)(p-tolyl)methylene)cyclopentyl)pr
opan-2-one (3a)

Fs

v

Yellow oil; "H NMR (400 MHz, CDCLy): & 7.07 (d, J = 8.0 Hz, 2H),
% 6.97 (d, J = 8.0 Hz, 2H), 3.59-3.54 (m, 1H), 2.79 (dd, J = 16.0, 2.8
5o Hz, 1H), 2.41 (dd, J = 16.0, 11.2 Hz, 1H), 2.30 (s, 3H), 2.20-2.11
’@w (m, 4H), 1.85-1.78 (m, 1H), 1.64-1.54 (m, 2H), 1.53-1.41 (m, 2H),
1.22 (s, 12H); *C NMR (100 MHz, CDCLy): & 208.4, 166.5, 140.2,
> 7 134.8, 128.5, 128.4, 83.1, 50.9, 39.9, 32.8, 31.4, 29.5, 24.8, 24.7,

23.2, 21.1; HRMS [(FAB), M']: 354.2369 (caled for C5,Hy BO; 354.2366); IR (KBr): 2977,
2869, 1712, 1612, 1511, 1349, 1303, 1141, 971, 809, 763 cm’.

(E)-1-(2-((4-Methoxyphenyl)(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)methylene)cycl
opentyl)propan-2-one (3b)

. . Yellow oil; "H NMR (400 MHz, CDCls): § 7.00 (d, J = 8.8 Hz, 2H),
)Qf‘ 6.80 (d, J = 8.8 Hz, 2H), 3.77 (s, 3H), 3.57-3.53 (m, 1H), 2.78 (dd,

Oh- J=16.0, 2.8 Hz, 1H), 2.40 (dd, J = 15.6, 11.6 Hz, 1H), 2.35-2.28
\r@"\b/‘{ (m, 1H), 2.20 (s, 3H), 1.86-1.75 (m, 1H), 1.64-1.54 (m, 2H),
1.53-1.38 (m, 2H), 1.22 (s, 12H); *C NMR (100 MHz, CDCl;): &

: 72084, 166.3, 157.3, 135.5, 129.7, 113.1, 83.1, 55.1, 50.9, 39.8,

32.8, 31.4, 29.5, 24.8, 24.7, 23.3; HRMS [(FAB), M']: 370.2318 (calcd for C,H3BO,
370.2315); IR (KBr): 2969, 1712, 1604, 1511, 1465, 1349, 1303, 1241, 1141, 971, 809, 709,
694 cm™.

(E)-1-(2-(Phenyl(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)methylene)cyclopentyl) pro
pan-2-one (3¢)

2 N Yellow oil; '"H NMR (400 MHz, CDCLy): & 7.25-7.21 (m, 2H),
0>LIL 7.13-7.09 (m, 1H), 7.04-7.09 (m, 2H), 3.56-3.51 (m, 1H), 2.76

k-0 (dd, J = 16.0, 2.8 Hz, 1H), 2.38 (dd, J = 16.0, 11.6 Hz, 1H),

A 2.30-2.23 (m, 1H), 2.15 (s, 3H), 2.12-2.07 (m, 1H), 1.82-1.75 (m,

© 1H), 1.60-1.43 (m, 3H), 1.19 (s, 6H), 1.18 (s, 6H); “C NMR

. J (100 MHz, CDCLy): & 208.4, 166.9, 143.3, 128.7, 127.7, 125.4,

83.1, 50.9, 39.8, 32.8,31.5, 29.5, 24.8, 24.7, 23.2; HRMS [(FAB), (M+H)']: 341.2286 (calcd
for C,1H;0,BO; 341.2288); IR (KBr): 2977, 1712, 1612, 1357, 1303, 1141, 971, 809, 786, 763,
709 cm™.
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(E)-2-(2-((4-Acetylphenyl)(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)methylene)cyclop
entyl)-1-phenylethan-1-one (3d)

8 N Colorless oil; '"H NMR (400 MHz, CDCLy):  8.04 (d, J=7.2
O>%L Hz, 2H), 7.88 (d, J = 8.0 Hz, 2H), 7.55 (t, J = 6.8 Hz, 1H),

0 B- Ph 7.45 (t, J =17.6 Hz, 2H), 7.20 (d, J = 8.0 Hz, 2H), 3.75-3.73
N (m, 1H), 3.40 (dd, J = 16.8, 3.2 Hz, 1H), 2.97 (dd, J = 16.4,

10.8 Hz, 1H), 2.57 (s, 3H), 2.41-2.32 (m, 1H), 2.21-2.12 (m,

\ / 1H), 1.95-1.86 (m, 1H), 1.71-1.62 (m, 1H), 1.60-1.54 (m,

2H), 1.20 (s, 6H), 1.17 (s, 6H); °C NMR (100 MHz, CDCl5): & 199.1, 198.0, 168.6, 149.0,
137.3, 134.5, 132.8, 128.9, 128.5, 128.1, 128.0, 83.4, 45.8, 40.2, 33.3, 31.9, 26.5, 24.8, 24.6,
23.4; "B NMR (160 MHz, CDCls): & 29.737; HRMS [(FAB), M']: 444.2470 (calcd for
CasH33BO, 444.2472); IR (KBr): 2977, 2869, 1681, 1604, 1450, 1357, 1303, 1265, 1141, 971,
802, 740 cm™.

(E)-1-(2-((4,4,5,5- Tetramethyl-1,3,2-dioxaborolan-2-yl)(thiophen-2-yl)methylene)cyclope
ntyl)propan-2-one (3e)

Brown oil; 'H NMR (400 MHz, CDCl;): 6 7.18 (d, J = 5.2 Hz,
1H), 6.97-6.95 (m, 1H), 6.92 (d, J = 3.6 Hz, 1H), 3.50-3.45 (m,
1H), 2.74 (dd, J = 16.8, 2.0 Hz, 1H), 2.64-2.57 (m, 1H),
2.51-2.43 (m, 2H), 2.14 (s, 3H), 1.83-1.60 (m, 3H), 1.54-1.51
(m, 1H), 1.28 (s, 12H); *C NMR (100 MHz, CDCl;): & 207.8,
. J 1644, 144.6, 126.4, 125.7, 123.8, 83.6, 49.9, 40.9, 33.5, 31.4,
29.9, 24.8, 23.2; HRMS [(FAB), M]: 346.1777 (calcd for C1sH»7BO;S 346.1774); IR (KBr):
2977, 2877, 1712, 1604, 1349, 1303, 1234, 1141, 964, 809, 794, 755 cm™".

(E)-1-Phenyl-2-(2-((4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)(thiophen-2-yl)methylen
e)cyclopentyl)ethan-1-one (3f)

s N\ Brown solid, m.p.: 84-85 °C.; '"H NMR (400 MHz, CDCl;): &
O>%L 7.99 (d, J = 6.8 Hz, 2H), 7.54 (t,J="7.6 Hz, 1H), 7.44 (t, J="7.6
B- Ph Hz, 2H), 7.20 (dd, J = 4.8, 0.8 Hz, 1H), 6.99-6.95 (m, 2H),
'I : \ 3.67-3.63 (m, 1H), 3.31 (dd, J =17.2, 2.0 Hz, 1H), 3.04 (dd, J =
17.2, 11.6 Hz, 1H), 2.70-2.64 (m, 1H), 2.57-2.48 (m, 1H),

\

L

1.93-1.84 (m, 2H), 1.78-1.70 (m, 2H), 1.22 (s, 6H), 1.20 (s, 6H);
BC NMR (100 MHz, CDCLy): & 199.2, 164.1, 144.7, 137.4, 132.8, 128.5, 128.0, 126.4, 125.7,
123.8, 83.6, 44.9, 41.2, 33.7, 31.8, 24.8, 24.6, 23.4; HRMS [(FAB), M']: 408.1930 (calcd for
C,4H20BO;S 408.1930); IR (KBr): 2977, 2877, 1689, 1596, 1450, 1349, 1303, 1141, 964, 786,
763 cm’™.
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(E)-1-(2-(1-(4,4,5,5-Tetramethyl-1,3,2-dioxaborolan-2-yl)ethylidene)cyclopentyl)propan-
2-one (39)

d
\

N\ Colorless oil; '"H NMR (400 MHz, CDCLy): § 3.44-3.41 (m, 1H),
O>%L 2.58 (dd, J=15.2, 2.8 Hz, 1H), 2.37-2.28 (m,1H), 2.26-2.18 (m,
B- 2H), 2.13 (s, 3H), 1.71-1.57 (m, 6H), 1.56-1.49 (m, 1H), 1.23 (s,
\ 6H), 1.22 (s, 6H); >C NMR (100 MHz, CDCl;): & 209.0, 165.6,
82.8, 50.1, 39.9, 31.5, 31.3, 29.2, 24.9, 24.8, 22.4, 17.4; HRMS
J [(FAB), M']: 278.2056 (calcd for C;sH,;BO; 278.2053); IR

(KBr): 2977, 2869, 1712, 1635, 1357, 1303, 1234, 1149, 1087, 964, 848, 809, 755, 701 cm’.

(E)-1-Phenyl-2-(2-(1-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)ethylidene)cyclopentyl
)ethan-1-one (3h)

s \ Colorless solid, m.p.: 83-84 °C.; '"H NMR (400 MHz, CDCl;): &
0& 8.04 (dd, J = 8.4, 1.2 Hz, 2H), 7.55-7.50 (m, 1H), 7.45-7.41 (m,

k-0 pn | 2H).3.61-3.58 (m, 1H), 3.26 (dd, J = 16.0, 3.6 Hz, 1H), 2.73 (dd,

N J =16.0, 11.2 Hz, 1H), 2.44-2.38 (m, 1H), 2.28-2.19 (m, 1H),
_b/“o 1.73-1.64 (m, 5H), 1.60—1.54 (m, 2H), 1.22 (s, 6H), 1.16 (s, 6H);
\ J BCNMR (100 MHz, CDCls): 6 199.9, 165.8, 137.3, 132.6, 128.4,
128.3, 82.8, 44.9, 40.2, 31.8, 31.6, 24.8, 22.5, 17.5; HRMS [(FAB), (M+H)']: 341.2291

(calced for C;H;30BO; 341.2288); IR (KBr): 2977, 2869, 1681, 1627, 1450, 1357, 1295, 1141,
1087, 964, 809, 786 cm’.

(2)-1-(2-((4,4,5,5-Tetramethyl-1,3,2-dioxaborolan-2-yl)methylene)cyclopentyl)propan-2-

one (3i)
s N\ Colorless oil; '"H NMR (400 MHz, CDCLy): & 5.30 (s, 1H),
OW 3.35-3.30 (m, 1H), 2.76 (dd, J = 15.2, 2.8 Hz, 1H), 2.48-2.41 (m,
B-O 1H), 2.35-2.23 (m, 2H), 2.15 (s, 3H), 1.85-2.23 (m, 1H),
H™\ 1.70-1.59 (m, 2H), 1.51-1.38 (m, 1H), 1.23 (s, 12H); °C NMR
@ (100 MHz, CDCl5): & 208.6, 174.8, 82.7, 50.5, 39.4, 36.5, 31.8,
X J 292,248, 24.7, 23.3; HRMS [(FAB), M']: 264.1895 (calcd for

C1sHsBOs 264.1897); IR (KBr): 2977, 2877, 1712, 1643, 1365, 1319, 1257, 1149, 971, 840,
809, 709 cm™.
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(2)-1-Phenyl-2-(2-((4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)methylene)cyclopentyl)et
han-1-one (3j)

's N\ Colorless oil; '"H NMR (400 MHz, CDCl;): 6 8.09 (d, J = 7.2 Hz,

>L,L 2H), 7.54 (t, J = 7.2 Hz, 1H), 7.44 (t, J = 8.0 Hz, 2H), 5.34 (s,

0}3-0 - 1H), 3.54-3.46 (m, 2H), 2.71 (dd, J = 152, 10.8 Hz, 1H),

HT\ 2.54-2.48 (m, 1H), 2.39-2.31 (m, 1H), 1.86-1.51 (m, 4H), 1.23 (s,

H‘O 6H), 1.18 (s, 6H); °*C NMR (100 MHz, CDCly): & 199.7, 174.9,

\ / 137.1,132.8, 128.4, 128.3, 82.8, 45.5, 39.9, 36.9, 32.1, 24.9, 24.8,

23.5; HRMS [(FAB), M']: 326.2052 (calcd for C5H»,BO; 326.2053); IR (KBr): 2969, 2877,
1681, 1643, 1596, 1450, 1365, 1319, 1257, 1141, 971, 802, 755 cm’.

(2)-1-Phenyl-2-(4-((4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)(p-tolyl)methylene)tetra
hydrofuran-3-yl)ethan-1-one (3k)
d N Colorless oil; '"H NMR (400 MHz, CDCl3): 6 7.99 (dd, J = 8.4,

0)%4 1.2 Hz, 2H), 7.57-7.53 (m, 1H), 7.47-7.43 (m, 2H), 7.09 (d, J =
k- 8.0 Hz, 2H), 7.00 (d, J = 8.0 Hz, 2H), 4.47 (dd, J = 15.6, 1.2 Hz,

—@%—{h 1H), 4.13 (d, J = 15.6 Hz, 1H), 3.97-3.93 (m, 1H), 3.86-3.81(m,

2H), 3.40-3.24 (m, 2H), 2.31 (s, 3H), 1.24 (s, 6H), 1.16 (s, 3H),
1.12 (s, 3H); “C NMR (100 MHz, CDCl;): & 198.9, 160.9,
138.5, 137.1, 135.6, 132.9, 128.8, 128.6, 128.0, 127.9, 83.5, 73.8, 70.9, 44.2, 40.2, 24.9, 24.7,

24.6, 21.1; HRMS [(FAB), M']: 418.2315 (caled for CysHy BO, 418.2315); IR (KBr): 2977,
2923, 2854, 2360, 1681, 1511, 1450, 1357, 1311, 1141, 971, 809, 763, 609 cm’".

-~
e

(2)-1-Phenyl-2-(4-((4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)(p-tolyl)methylene)-1-tos
ylpyrrolidin-3-yl)ethan-1-one (3I)

a ~ Brown solid, m.p.: 177-178 °C.; '"H NMR (400 MHz, CDCl;):
*ﬁ_ 8 7.93 (d, J = 7.6 Hz, 2H), 7.59-7.55 (m, 3H), 7.48-7.44 (m,
013_0 i 2H), 7.23 (d, J = 8.4 Hz, 2H), 7.10 (d, J = 7.6 Hz, 2H), 6.91 (d,
A J=28.4 Hz, 2H), 4.14 (d, J = 16.4 Hz, 1H), 3.86-3.81 (m, 1H),

3.47-3.40 (m, 2H), 3.23-3.21 (m, 2H), 3.12 (dd, J = 10.0, 6.4
- Hz, 1H), 2.36 (s, 3H), 2.33 (s, 3H), 1.10 (s, 6H), 1.06 (s, 6H);
\ J BC NMR (100 MHz, CDCLy): & 198.2, 155.8, 143.6, 137.7,
136.8, 135.9, 133.2, 132.2, 129.6, 128.9, 128.6, 127.9, 127.8, 127.7, 86.3, 53.2, 51.6, 44.5,
39.1, 24.7, 24.5, 21.5, 21.2; HRMS [(FAB), (M+H)']: 572.2640 (calcd for C33H30BNOsS
572.2642); IR (KBr): 2977, 2923, 2854, 1681, 1511, 1450, 1349, 1157, 1095, 1033, 971, 809,
786, 763 cm™.
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(2)-1-Phenyl-2-(3-((4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)(p-tolyl)methylene)tetra
hydro-2H-pyran-4-yl)ethan-1-one (3m)

Colorless oil; '"H NMR (400 MHz, CDCl;): 6 8.01 (d, J = 8.0
>§L Hz, 2H), 7.58-7.53 (m, 1H), 7.46 (t, J = 8.0 Hz, 2H), 7.07 (d, J
6]
B..
N\

(" )

= 8.0 Hz, 2H), 6.91 (d, J = 8.0 Hz, 2H), 4.33 (d, J = 14.0 Hz,
1H), 3.96 (d, J = 13.6 Hz, 1H), 3.76-3.71 (m, 3H), 3.51 (dd, J =
16.0, 10.0 Hz, 1H), 3.23 (dd, J = 16.0, 4.0 Hz, 1H), 2.30 (s, 3H),
2.16-2.08 (m, 1H), 1.73-1.69 (m, 1H), 1.16 (s, 12H); *C NMR
(100 MHz, CDCl5): § 198.8, 149.6, 137.4, 136.9, 135.6, 132.9,
128.7, 128.6, 128.5, 128.1, 83.5, 65.7, 63.2, 41.5, 34.8, 30.1, 24.7, 24.6, 21.1; HRMS [(FAB),
M']: 432.2474 (caled for CyH33BO, 432.2472); IR (KBr): 2977, 2931, 2854, 1681, 1604,
1511, 1450, 1349, 1303, 1141, 971, 809, 771, 755 cm’".

Ph

\ J

(2)-1-Benzyl-3-benzylidene-4-((4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)methy)pyrr
olidin-2-one (6a)

' ™

Light yellow oil; '"H NMR (400 MHz, CDCl5): & 7.85 (d, J = 8.0
Hz, 2H), 7.34-7.23 (m, 8H), 6.69 (s, 1H), 4.52 (s, 2H), 3.47 (t, J =

6.0 Hz, 1H), 3.12-3.11 (m, 1H), 2.98-2.94 (m, 1H), 1.24-1.18 (m
+ s, 13H), 1.10-1.04 (m, 1H); “C NMR (100 MHz, CDCl): &
166.9, 137.1, 136.5, 134.8, 133.3, 130.5, 128.6, 128.1, 128.0,
127.7, 127.4, 83.4, 51.6, 46.9, 34.6, 24.9, 24.7; HRMS [(FAB),

M"]: 403.2318 (calcd for CasH30BNO; 403.2319); IR (KBr): 3081, 2940, 2879, 1697, 1640,
1493, 1346, 1225, 1056, 990 cm’.

(2)-1-Benzyl-3-(4-methylbenzylidene)-4-((4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)m
ethyl)pyrrolidin-2-one (6b)

¥y

\

0
@ e
_p 0
B. o

~

S

Light yellow oil; '"H NMR (400 MHz, CDCls): & 7.72 (d, J = 5.6
Hz, 2H), 7.25-7.18 (m, 5H), 7.70 (d, J = 6.0 Hz, 2H), 6.60 (s, 1H),
4.46 (s, 2H), 3.41 (m, 1H), 3.05 (m, 1H), 2.92-2.89 (m, 1H), 2.27
(s, 3H), 1.12 (s + m, 13H), 1.02-0.98 (m, 1H); *C NMR (100
MHz, CDCls): & 167.1, 138.1, 136.7, 136.2, 133.4, 132.0, 130.6,
128.6, 128.6, 127.4, 83.4, 51.7, 46.9, 34.7, 24.9, 24.7, 21.4;

HRMS [(FAB), M']: 417.2474 (caled for CaH3»,BNO; 417.2475); IR (KBr): 3087, 2953,
2861, 1696, 1625, 1485, 1321, 1276, 1032, 997 cm’.
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(2)-1-Benzyl-3-(4-methoxybenzylidene)-4-((4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)
methyl)pyrrolidin-2-one (6¢)

8 3\

0/

0
Ph &
N 0
Bey
S

\

Yellow oil; '"H NMR (400 MHz, CDCl;): 6 791 (d, J = 8.8 Hz,
2H), 7.31-7.23 (m, 5H), 6.85 (d, J = 8.8 Hz, 2H), 6.60 (s, 1H),
4.15 (s, 2H), 3.79 (s, 3H), 3.48-3.43 (m, 1H), 3.10-3.07 (m, 1H),
2.96-2.92 (m, 1H), 1.23-1.16 (m + 2s, 13H), 1.21-1.01 (m, 1H);
C NMR (100 MHz, CDCl5): § 167.3, 159.5, 136.7, 134.9, 133.1,
132.4, 128.6, 128.1, 127.7, 127.4, 113.1, 83.3, 55.2, 51.7, 46.9,

34.7,24.9, 24.7; HRMS [(FAB), M']: 433.2423 (caled for CagH3,BNO, 433.2424); IR (KBr):
3067, 2931, 2842, 1697, 1641, 1454, 1353, 1291, 1041 cm’’.

(2)-4-((1-Benzyl-2-oxo-4-((4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)methyl)pyrrolidin
-3-ylidene)methyl)benzonitrile (6d)

- 3\
NC
0]
Ph & 5
N g
~O
\ J

Yellow oil; '"H NMR (400 MHz, CDCl;): 6 7.89 (d, J = 8.8 Hz,
2H), 7.58 (d, J = 8.4 Hz, 2H), 7.32-7.23 (m, 5H), 6.65 (s, 1H),
4.50 (s, 2H), 3.49 (dd, J = 10.0 Hz, J = 7.6 Hz, 1H), 3.15 (m, 1H),
3.01-2.98 (m, 1H), 1.24-1.21 (m, 1H), 1.17 (s, 12H), 1.12-1.10
(m, 1H); “C NMR (100 MHz, CDCL): & 166.3, 140.7, 139.3,
136.1, 131.4,130.9, 130.9, 128.7, 128.2, 127.6, 119.1, 111.0, 83.5,

51.6, 47.0, 34.6, 24.9, 24.7, HRMS [(FAB), M']: 428.2269 (calcd for C,sHBN,O;
428.2271); IR (KBr): 3091, 2964, 2890, 1695, 1663, 1472, 1355, 1270, 1081, 971 cm’".

(2)-3-(4-Acetylbenzylidene)-1-benzyl-4-((4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)me

thyl)pyrrolidin-2-one (6¢)

- 3\
0O

)
Ph Z
N 0
Bey
S

\

Pale yellow oil; '"H NMR (400 MHz, CDCls): & 7.90-7.86 (m, 4H),
7.31-7.22 (m, 5H), 6.69 (s, 1H), 4.50 (s, 2H), 3.47 (t, J = 9.6
Hz,1H), 3.14-3.11 (m, 1H), 3.00-2.96 (m, 1H), 2.56 (s, 3H),
1.21-1.16 (m + 2s, 13H), 1.12-1.06 (m, 1H); *C NMR (100 MHz,
CDCl;): 8 197.8, 166.5, 139.7, 139.5, 136.3, 136.0, 131.7, 130.5,
128.6, 128.2, 127.7, 127.5, 83.4, 51.5, 47.0, 34.6, 26.6, 24.9, 24.7,

HRMS [(FAB), M']: 445.2419 (caled for C»H3»,BNO, 445.2424); IR (KBr): 3071, 2936,
2842, 1699, 1705, 1642, 1460, 1333, 1287, 1057, 986 cm’".
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(2)-1-Benzyl-3-ethylidene-4-((4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)methyl)pyrroli
din-2-one (6f)

( ) Light yellow oil; '"H NMR (400 MHz, CDCls): & 7.29 (t, J = 7.2
Hz, 2H), 7.25-7.22 (m, 3H), 5.91 (g, J = 7.2 Hz, 1H), 4.47 (dd, J =

0 ”jf 19.6, 14.8 Hz, 2H), 3.34 (t, J = 8.8 Hz, 1H), 3.34-2.83 (m, 2H),
PhLN&/ PJQ 2.18 (d, J = 6.0 Hz, 3H), 1.17-1.16 (2s, 12H), 0.91-0.87 (m, 1H),
"o 0.86-0.81 (m, 1H); *C NMR (100 MHz, CDCL): & 166.9, 136.8,

L ) 136.3,128.6, 128.1, 127.3, 83.3, 51.7, 46.5, 32.9, 24.8, 24.7, 13.0;

HRMS [(FAB), M']: 341.2151 (caled for CaHsBNO; 341.2162); IR (KBr): 3032, 2912,
2862, 1701, 1640, 1457, 1302, 1275, 1098, 976 cm’.

(2)-1-Benzyl-3-hexylidene-4-((4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)methyl)pyrrol
idin-2-one (69)

Fs

Light yellow oil; '"H NMR (400 MHz, CDCl;): & 7.28 (d, J = 7.2
Hz, 2H), 7.27-7.21 (m, 3H), 5.81 (t, J = 7.2 Hz, 1H), 4.46 (dd, J =
14.8, 6.0 Hz, 2H), 3.35 (t, J = 8.8 Hz, 1H), 2.91-2.89 (m, 1H),
2.85-2.71 (m, 3H), 1.40-1.27 (m, 6H), 1.17 (s, 6H), 1.16 (s, 6H),
1.08-1.04 (m, 1H), 0.94-0.90 (m, 1H), 0.88-0.85 (m, 3H); "*C
L ) NMR (100 MHz, CDCl;): & 168.6, 136.8, 136.7, 135.4, 128.5,
128.1, 127.3, 83.3, 51.7, 46.5, 32.9, 31.5, 29.4, 26.5, 24.9, 24.7, 22.6, 14.0; HRMS [(FAB),
M']: 397.2794 (caled for C,4H3sBNO; 397.2788); IR (KBr): 3021, 2989, 2891, 1703, 1689,
1462, 1367, 1208, 1136, 976, 935 cm’™.

(2)-1-Allyl-3-benzylidene-4-((4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)methyl)pyrroli
din-2-one (6h)
( ) Light yellow oil; "H NMR (400 MHz, CDCl3): § 7.81 (d, J = 7.2
Hz, 2H), 7.28 (t, J = 6.8 Hz, 2H), 7.21 (t, J = 7.2 Hz, 1H), 6.65 (s,
0 1H), 5.76-5.70 (m, 1H), 5.21-5.14 (m, 2H), 3.93 (d, J = 6.0 Hz,
i " 7 {'}J; 2H), 3.54 (dd, J = 9.6, 8.0 Hz, 1H), 3.15-3.11 (m, 1H), 3.04-3.00
~0 (dd, J = 9.6, 4.8 Hz, 1H), 1.27-1.21 (m + s, 13H), 1.13-1.07 (m,
L ) 1H); *C NMR (100 MHz, CDCL): & 166.6, 137.1, 134.7, 133.1,
132.3, 130.4, 127.9, 127.6, 117.6, 83.4, 51.7, 44.5, 34.6, 24.9, 24.7; HRMS [(FAB), M']:
353.2162 (caled for C,1H,sBNO; 353.2162); IR (KBr): 3030, 2934, 2821, 1695, 1634, 1472,
1346, 1056, 990, 934 cm’.
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(2)-3-Benzylidene-1-methyl-4-((4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)methypyrr

olidin-2-one (6i)

\

rs

&

Light yellow oil; '"H NMR (400 MHz, CDCl5): & 7.80 (d, J = 7.6
Hz, 2H), 7.29 (t, J= 7.2 Hz, 2H), 7.21 (d, J = 7.2 Hz, 1H), 6.63 (s,
1H), 3.59 (t, J = 8.0 Hz, 1H), 3.14-3.10 (m, 1H), 3.06-3.02 (m,
1H), 2.89 (s, 3H), 1.31-1.24 (m, 1H), 1.22 (s, 12H), 1.11-1.05 (m,
1H); *C NMR (100 MHz, CDCly): & 167.2, 137.1, 134.8, 132.7,
130.5, 127.9, 127.6, 83.4, 54.4, 34.6, 30.1, 24.9, 24.8; HRMS

[(FAB), M*]: 327.2001 (caled for CjoH26BNO; 327.2006); IR (KBr): 3015, 2856, 2821, 1699,
1656, 1443, 1346, 1372, 1044, 972, 943 cm’™.

(2)-3-Benzylidene-4-((4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)methyl)-1-tosylpyrroli

dine (6j)

f' ~
=
TsN 04;
B.
O
L v

Yellow oil; 'H NMR (400 MHz, CDCL3): & 7.69 (d, J = 8.0 Hz, 2H),
7.32-7.26 (m, 4H), 7.19 (t, J = 7.6 Hz, 1H), 7.09 (d, J = 8.0 Hz, 2H),
6.22 (s, 1H), 4.23 (d, J = 14.8 Hz, 1H), 3.98 (d, J = 14.8 Hz, 1H), 3.61
(t, J= 7.6 Hz, 1H), 2.97-2.93 (m, 1H), 2.78 (t, J = 8.8 Hz, 1H), 2.38 (s,
3H), 1.17 (s, 6H), 1.15 (s, 6H), 1.14-1.09 (m, 1H), 0.94-0.88 (m, 1H);
3C NMR (100 MHz, CDCl): & 143.4, 142.3, 136.6, 133.0, 129.6,

128.5, 128.0, 127.7, 126.8, 121.9, 83.3, 53.6, 50.8, 40.2, 24.8, 24.7, 21.4; HRMS [(FAB), M']:
453.2143 (caled for C,sH3,BNO4S 453.2145).

(2)-2-(2-((4-Acetylphenyl)(4-(trifluoromethyl)phenyl)methylene)cyclopentyl)-1-phenylet

han-1-one (7a)

Yellow oil; '"H NMR (400 MHz, CDCls): & 7.87 (d, J = 8.4
Hz, 2H), 7.56 (d, J = 8.0 Hz, 2H), 7.49-7.43 (m, 3H),
7.32-7.27 (m, 4H), 7.22 (d, J = 8.4 Hz, 2H), 3.46-3.36 (m,
1H), 2.85 (dd, J = 15.2, 3.6 Hz, 1H), 2.72-2.59 (m, 2H),
2.57 (s, 3H), 2.38-2.31 (m, 1H), 1.97-1.86 (m, 2H),

1.58-1.51 (m, 2H); *C NMR (125 MHz, CDCL): & 198.9,

197.6, 149.4, 147.3, 145.7, 136.4, 135.3, 133.0, 132.8, 129.9, 129.4, 129.0, 128.7, 128.4,
128.2, 127.2, 125.7, 47.2, 39.3, 33.2, 31.8, 26.6, 24.9; '°F NMR (470 MHz, CDCLy): & -62.77;
HRMS [(FAB), (M+H)']: 463.1887 (calcd for CaoHasF;0, 463.1885); IR (KBr): 3062, 2954,
2931, 2869, 1681, 1604, 1326, 1265, 1164, 1126, 1064, 809, 786, 740, 655, 593, 570 cm’’.

S13



(E)-2-(2-((4-Acetylphenyl)(p-tolyl)methylene)cyclopentyl)-1-phenylethan-1-one (7b)

(" Y Colorless oil; '"H NMR (400 MHz, CDCl;): & 7.85 (d, J = 8.0
Hz, 2H), 7.48-7.43 (m, 3H), 7.32-7.23 (m, 4H), 7.14 (d, J =
8.5 Hz, 2H), 7.09 (d, J = 8.5 Hz, 2H), 3.46-3.36 (m, 1H),
2.98 (dd, J = 14.5, 3.0 Hz, 1H), 2.66-2.60 (m, 1H), 2.55 (s,
3H), 2.54-2.49 (m, 1H), 2.34 (s, 3H), 1.93-1.83 (m, 2H),
1.57-1.47 (m, 3H); *C NMR (125 MHz, CDCL): & 199.6,
197.8, 148.4, 147.8, 139.1, 136.6, 134.9, 134.1, 132.7, 129.5, 1294, 129.3, 128.3, 128.2,
128.0, 43.0,39.5, 33.2, 31.7, 26.6, 25.2, 21.2; HRMS [(FAB), (M+H)']: 409.2171 (caled for
CyoH»90, 409.2167); IR (KBr): 2923, 2869, 1681, 1604, 1511, 1450, 1403, 1357, 1265, 1018,
956, 809, 786, 647 cm’.

(2)-1-(2-(4-Methylbenzylidene)cyclopentyl)propan-2-one (7¢)
- ~, Colorless oil; '"H NMR (500 MHz, CDCly): 6 7.14 (d, J = 7.5 Hz, 2H),
7.08 (d, J=17.5 Hz, 2H), 6.31 (d, J = 2.0 Hz, 1H), 3.56-3.53 (m, 1H),
2.57 (dd, J = 17.0, 2.5 Hz, 1H), 2.52-2.39 (m, 2H), 2.30-2.24 (m,
H—\ 4H), 2.02 (s, 3H), 1.99-1.95 (m, 1H), 1.66-1.59 (m, 2H), 1.48—1.42
O | (m, 1H); ®C NMR (125 MHz, CDCl;): 5 208.4, 148.4, 135.7, 134.9,
= < 129.1, 127.8, 121.2, 46.7, 36.0, 33.6, 30.1, 23.4, 21.1; HRMS [(FAB),
M]: 228.1512 (caled for CisHa00 228.1514); IR (KBr): 2946, 2869, 1712, 1511, 1450, 1419,
1365, 1226, 1172, 1118, 1002, 809, 740, 678, 624 cm'.

2-(2-(4-Acetylbenzoyl)cyclopentyl)-1-phenylethan-1-one (8a)

Colorless oil; "H NMR (500 MHz, CDCly): & 7.94-7.92 (m,
0 0 ph| 2H). 7.85(d, J = 8.0 Hz, 2H), 7.53-7.50 (m, 1H), 7.44-7.41
(m, 2H), 7.24 (d, J = 8.0 Hz, 2H), 3.49-3.44 (m, 1H), 3.18
(dd, J = 14.5, 5.0 Hz, 1H), 2.99-2.91 (m, 1H), 2.81 (dd, J =
15.0, 9.0 Hz, 1H), 2.39 (s, 3H), 2.15-2.09 (m, 1H),
2.07-2.00 (m, 1H), 1.79-1.66 (m, 2H), 1.43-1.36 (m, 1H); *C NMR (125 MHz, CDCL): &
201.9, 199.8, 143.7, 136.8, 134.6, 132.9, 129.3, 128.6, 128.3, 52.5, 43.8, 38.8, 32.3, 31.4, 24.6,
21.6; HRMS [(FAB), (M+H)']: 335.1650 (calcd for CyH,305 335.1647); IR (KBr): 2946,
2923, 2869, 1673, 1604, 1450, 1411, 1373, 1280, 1211, 1180, 979, 833, 725, 678 cm™".
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2-(2-Acetylcyclopentyl)-1-phenylethan-1-one (8b)
- ~, Colorless oil; '"H NMR (500 MHz, CDCl3): 6 7.94 (d, J = 7.5 Hz, 2H),
7.55-7.43 (m, 1H), 7.46-7.431 (m, 2H), 3.10 (dd, J = 16.0, 8.0 Hz,
o Ph | 1H), 2.89 (dd, J = 16.0, 8.0 Hz, 1H), 2.75-2.67 (m, 1H), 2.64-2.59
0 (m, 1H), 2.18 (s, 3H), 2.03-1.94 (m, 2H), 1.73-1.64 (m, 2H),
1.35-1.27 (m, 2H); *C NMR (125 MHz, CDCly): & 201.9, 199.6,
b < 136.8, 133.0, 128.5, 128.1, 58.3, 43.9, 38.1, 32.5, 29.6, 28.8, 24.5;
HRMS [(FAB), (M+H)']: 231.1385 (caled for CisH;90, 231.1385); IR (KBr): 2946, 2923,
2869, 1681, 1596, 1450, 1411, 1365, 1211, 979, 833, 817, 771, 609, 593 cm™.

(2)-1-Benzyl-3-benzylidene-4-(hydroxymethyl)pyrrolidin-2-one (9)
( Y Light yellow oil; '"H NMR (400 MHz, CDCl3): 6 7.86 (d, J = 8.0 Hz, 2H),

7.34-7.22 (m, 8H), 6.71 (s, 1H), 4.49 (s, 2H), 3.61-3.58 (m, 2H), 3.40 (t,

Q > J = 8.0 Hz, 1H), 3.15-3.12 (m, 1H), 3.01-2.99 (m, 1H), 2.10 (br, 1H);
BnN 5C NMR (100 MHz, CDCly):  166.6, 136.2, 135.7, 134.3, 131.7, 130.7,
\ — 128.7, 128.5, 128.2, 127.8, 127.6, 65.7, 47.1, 46.8, 40.8; HRMS [(FAB),

M']: 293.1415 (caled for CoHoNO, 293.1416); IR (KBr): 3081, 1698, 1493, 1446, 1383,
1214, 1090, 1056, 1027, 997 cm’.

Potassium (2)-((1-benzyl-4-benzylidene-5-oxopyrrolidin-3-yl)methyl) trifluoroborate

(10)
(" \  White solid, m.p.: 95-98 °C. '"H NMR (400 MHz, d6-Acetone): &
8.04 (d, J = 8.8 Hz, 2H), 7.35-7.17 (m, 8H), 6.62 (s, 1H), 4.55 (d, J
9 P = 14.6 Hz, 1H), 4.42 (d, J = 14.6 Hz, 1H), 3.44 (t, J = 8.0 Hz, 1H),
BnN 3.07 (m, 1H), 2.92 (m, 1H), 0.72-0.68 (m, 1H), 0.25-0.22 (m, 1H);
% BF"'K, BC NMR (100 MHz, de-Acetone): & 168.3, 142.1, 138.7, 136.9,

131.6, 121.3, 128.9, 128.7, 128.2, 128.0, 127.9, 52.9, 47.2, 38.1; HRMS [(FAB), M']:
383.1074 (caled for Cy9H;sBF;KNO 383.1071); IR (KBr): 3076, 1695, 1483, 1432, 1375,
1210, 1085, 1043, 1031, 985 cm’".
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NOE data

. J
Irradiation Intensity increase
H, (62.16) H, (8 2.36, 9.20 %)
H; (8 7.20, 1.27 %)
H, (8 2.36) H; (6 2.16, 10.26 %)
H; (8 7.20, 2.40 %)
H; (8 2.57) H, (5 7.88, 1.84 %)
Hs (8 2.97) Hp (8 3.40, 18.6 %)
Ho (5 8.40, 2.84 %)
No NOE for H;
Hg (8 3.40) H;s (6 2.97, 17.4 %)

H; (6 3.74, 2.14 %)
Hy (5 8.04, 3.44 %)
No NOE for H;

\ y,
Irradiation Intensity increase
H, (8 2.35) H; (8 5.34, 1.39 %)
H, (6 2.51) H; (6 5.34, 1.16 %)
H, (6 2.71) H;s (8 3.51, 11.64 %)

H (8 3.46, 1.78 %)
H, (8 8.09, 1.25 %)
No NOE for Hj
Hs (8 3.51) Hy (62.71,11.27 %)
H; (8 8.09, 2.75 %)
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J
Irradiation Intensity increase
H; (6 3.55) He (8 7.14, 2.79 %)
No NOE for H,
H, (6 6.31) He (8 7.14, 1.29 %)
H, (6 2.45, 1.86 %)
H; (5 7.08) Hg (8 2.29, 1.15 %)
He (6 7.14) H, (6 6.31,0.62 %)

H; (5 3.55, 1.47 %)
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'H NMR and *C NMR Spectra for Products (400 or 500 MHz)
(E)-1-(2-((4,4,5,5-Tetramethyl-1,3,2-dioxaborolan-2-yl)(p-tolyl)methylene)cyclopentyl)propan-2-one (3a)
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s i
e 250
hzma 5.77
is 274.439
rfl 3837.0
rfp 2899.2
th
ing 100.000
nm cdc ph
A L)%
—T T T T T T T — T T — I T S s p e b S D S T SRS S
10 g 7 6 5 a 2 1 0 ppm
i e ]
a.08 a4.15 6:618.53 15.04
8.17 4.35  17.06 6.21 11.80
] o " e mm o mow o o mumno-me
= = N B omR s 325 < 5 CmNooe
& % i e i bt T ENLSTEG
£ £ S 3 s 2 ~RR S % ARmnNaN
@ o o BT
expfl stdidc .‘. .l. -l. -;-‘ ¥ Llj | Lll |JJ
SAMPLE DEC. & VT i e Aol | W
date Sap 3 2011 dfrqg 400_ada
solvant CDC13  dn H1
file exp dpwr 37
ACQUISITION dof [}
sfrg 100,701 dm vy
tn €13  dmm w
at 1.193  dmf B500
np 53968 PROCESSING
£ 25000.0 1.00
b 13800 wtfile
bs proc ft
tpwr 58 fn not used
P 8.7
d1 0 werr
tof wexp
nt 1000 whs (4]
ct 1000 wnt
alock k-
gain not used
1 n A\
in n
P ¥y
DISPLAY
sp -156.9
wp 22151.9
¥E 81
sC 0
we 2!
hznm 86.61
is 500.0
rfl 10758.2
rip 7753.2
th
ins 100.000
nm
|
| |
| |
-
T (B p e o e e R T T T L5 B e o —
zoo 180 160 140 12 100 &0 60 40 20 ppm

518



(E)-1-(2-((4-Methoxyphenyl)(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)methylene)cyclopentyl)propan-2-one (3b)

s uoem s ohENeddaLNrowenagoraNmNo BgEaNy
FEEEH & ARRENRAANNIYZRRNINZAGRINEEFRERT
hyc-02-34-H fesun d
- nGaa m OO O U O O B
expl atdlh 1L L] KLU’J/J
SAMPLE DEC. & VT
dats Hov 18 2012 dfrg 400.444
solvent €oC13  dn HL
file exp  dpur a0 X
ACQUISTTION dof’ []
sfrq 400.433 o nnn
n HL  dma o
at 1.8 L 200
np 23064 PROCESSING
sw 60D6.0 wif1le
o 30y proc ft
bs 4 Tn not used
tpur 57
pur 7.0 werr
a1 1.000 wexp
0 whs
nt 100 wnt Q
ot a8 h_
alock n
gain & ot used })
n n N
in n
dp v
DISPLAY
p -200.6
wp 4804.8
ve 121
¢
we 250
hazm 5.04
is 1B6.02
1 2837.0
rp 2208.2
th
ins 100,008
m cdc ph
L e B e e e e e B e e e e e e e e e L S R e e s e e S BN S at i s M B
10 L -} g 6 5 a4 3 z 1 0 ppm
g e
5.58 8.33 sh2 haw. amaTas
5.67 3.17 3.442.58 8.3 33.37
L
2 ] 2 2 = & r2E3 G o2 % B2psuEs
hyc-zz-st-lin " « 2 % v S moe ae ® aThden
@ I w o= o 0 oRee v e a coodd
expi stdlic A B 2 8 A 'T "‘ij “i "I "“ "L’I'j“gj
‘ SAMPLE DEC. & VT | | I 3
da Now LE 2012 dfrq 400.444
solvent cocl3 an HL
1le exp  dpwr kL
ACQUISITION T L]
afrg 108.701 om vy
tn Cl3 cmm
at 1.198 anon
np 59968 PROCESSING
oW 25000.0 1b L]
b 1 witfile
bs roc
tpwr sa fn not uged
P a.7
dl o werr
tof 0 wexp
nt le+09 W
ct 2064 wnt
alock
gain not used
n
in n
ap ¥
DISPLAY
sp =1!
wp zz151.9
ve
sc
we 250
hamm BA.61
is §00.00
rfl 10758.7
rfp 7753.2
th
ne 100.000
nm no ph

It - _I o , .LJ&

ey

LANLIL I I B L B L e  HL

200 180 160 140 120 100 an 60 a0 20 ppm
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(E)-1-(2-(Phenyl(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)methylene)cyclopentyl)propan-2-one (3c)

L < O e S St i ?

salvent dn HL
1l dpwr
TION dof o
sfrg 400.444 dm nnn
n dmm <
at 1.995 daf
np 23963 PROCESSING
o CO0G.T wtfile
fb 3408 proc t
bs n not used
T 57
pu 7.0 werr
d1 1.000 wexp
tof
nt 100 wnt
ot 28
alock
n not used
B
11 n
n n
dp ¥
DISPLAY
sp -200.2
wp 4404.8
ve 1
sC o
we: 250
hzem 0.02
8 236,43
rf1 3950.3
rep 2899.2
th
ine 100.800
o cde
A A ) e
T L o e i e B o o e B o o e e e e AL B e e e e e e o o s e A L S R A B S e
10 g ] ' B 5 a 2 1 0 ppm
e Tl
2.15 4.BA0  16.04
z.38 3.68.31 4.01 39.45
2 & 2 228 2 228 2 E !335;5}5
hyc=03-68-13¢ 2 ~ A e o e e BARANB
exph stdl3c £ 2 858 8 ERE g B HARRRIY
SAMPLE DEC. & VT Ul ! L-U ! L-UJ L
date Now 21 2012 dfrq 40.24a
solvent CDC13  dn HL
file exp  dpwr £l
ACQUISITION dof [
sfrg 100.701 dm Yy
tn €13 dem -
at 1.198 it aoao
np 59068 PROCESSTNG
s 25000-0 b 1.00
b 13800 wifile
b 4 proc fr
tpwr 58 fn not used
P 8.7
dl 0 werr
tof 8 wexp
nt 16409 whs
<t 1172 wnt
alock
gatn not used
5
11 n
n n
¥
DISPLAY
p -155.4
wp 27151.8
e
wc ]
we 250
hzmm 88.6L
is 500.00
1 10756.7
rfp 7753.2
th
ins 100.000

o no ph

—— ‘ W Wiy e ,.‘r[w-‘ﬂ by

LB B B B e

200 180 160 140 120 pii] -1} 60 40 20 ppm
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(E)-2-(2-((4-Acetylphenyl)(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)methylene)cyclopentyl)-1-phe
nylethan-1-one (3d)

Mo @@ NN DTS W ﬂwunumd::uun!':ﬁhm@mﬂmﬂ&-r\nﬂ“
ERFa S8 Eaarhens EEE R R R e PR R
) S2SSR88R825288R B ivd- frb-Reb frd-deg- Aol R )
e L L L A e
eup3  stdlh L\l\L] Q\JJ)) |\ K%L)//
SAMPLE DEC. & g
vate Oct 15 2012 dfrg ann.saa
solvent cocla on [
file eMp  Cpwr 30
ACQUISITION dof 0
sfrg a00.443 dm nnn
tn H1  ciamn c
at 1.095 cmf z00
ng 23963 PROCESSING
sw 6006.0 wtfile
o 3400 proc Tt
bs a n not ussd
pur 57
7.0 werr
di 1.000 wexp
tof 0 whe
nt 100 wnt
ct 20
alack n 8]
pain not used B_ .
FL.
1 o [¢] Ph
n n
7 =
DISPLAY @
sp -200.2
wp 4404 -8
vs
sc
we 250
hzea .85
ia 166.75
Tl 1030.2
rip [
th
ing 108. 008
nm cdc
|
i
i L i L e e L B e e e I I A e e s S e o e L m e e s e s ——
10 | - 7 B 5 a 3 2 1 o ppm
v o - - ol o b uw
4.52  2.97 5.08 2.58 7.93 3.47 .76 5
5.25 5.41 2.84 2.79 3.71 3.63 B.62 21RE08
. - ~ aomnooaT o mow w  m
4 b1 o DT D= n mowm T =
i - - e e g e L %
- o = rTuNmooo o omea w o
expz  stoi@d A =1 ZATEAEE "i".‘":‘? "l "‘
1 I
SHMPL: vec. & vr! \\KKU,J St
date Apr 13 2012 dfrg 400.444
solvent CDC13  an H1
e exp  dpwr 37
ACQUISITION dof o
sfrgq 100.701 dm vy
tn €13 dem W
at 1.193 dmf 8500
np 59968 PROCESSING
sw 25000.0 1.00
b2 13800 wtfile
bs 4 proc ft
tpwr 58 fn ot used
pe 8.7
di 0 werr
tof waxp
nt 1000 whs
ct 308 wnt 8]
“?“ . o B‘
?: L ¥il hot use () Ph
n
in n N
dp
DISPLAY
sp -157.7
wp 22151.9
vs 40
5C o
we 250
hzwmm B88.61
is 500.00
rfl 10759.0
rfp 775
th
ins 100,000
| 1
1> |
1
|
n L . Lk J
T L B s e e e e T T T T BE T T A4 M e e b e e T
200 180 160 140 1z0 100 a0 60 40 20 ppm

S21



(E)-1-(2-((4,4,5,5-Tetramethyl-1,3,2-dioxaborolan-2-yl)(thiophen-2-yl)methylene)cyclopentyl)propan-2-one
(3e)

smermnnen
SmREnATNS
STANDARD 1H UBSERVE b o e
;-.L:i e.lu - ‘I -j e e
St
exp8  stdih %\ Sy
date May 12 2012 dfra 400.444
solven 1
File Xp  Cpwr 30
ACQUISITION dof 0
frq 400,444 dm nnn
tn H1 dmm
at 1.885 dmf 200
np 23364 PROCESSING
EW EDOB.D wifile
b 3400 proc Tt
bs 4 fn not used
Tpwr 58
P 7.0 warr
a1 1,000 wexp
tof 0 whs
nt 100 wnt
ct 20
alock n
gain not used
n
in n
dp ¥
DISPLAY
sp =200.6
wp 4404.2
ve 17
sc
we 250
hzmm 4.8
5 500.00
rfl 3937.0
rfp 2694.2
th
ins 100,000
am  cd
T—— ety T T T T T
9 8 7 6 5
-
2.002.54
2.63
~ 2 w =me . wow & ®m sumToro
= 2 = EmBs B -Sm = T =SRfESEa
13C HBSERVE o 4 L i mae - s e N
= - < @8 m oanE = S cdomeoan
s 2 s EEES B RR~ < T ama N
expd| stdisc Ll | L\'J | LLU )
SANPLE DEC. & VT
date May 12 2012 dfrq 400 .444
solvent CDCI3  dn
fiie Exp  dpuwr a7
ACQUISITION dof
sfrg 100.701 dm ¥yy
tn dmm
at 1.139  dmf 8500
np 58568 PROCESSING
5w 25000.0 b 1.00
b 13800 wtfile
bs 4 proc i)
tpwr 38 fn not used
o B.7
dL 0 werr
tof 0 wexp
nt 10000 wbs
ct 2088 wnt
alock
gain not used
i1 n
in n
dp ¥
DISPLAY
sp -156.2
wp 22151.9
vs 2
sc
we 250
hzmm 3.72
iz 500.0
rfl 10757.4
rfp 775
th H
ins 100.000
nm o ph
§
i
|
|
|
!
|
|
|
|
l J i A , ‘ s
" " ¥ W Lo,
YT B e T T T T T T T T T FrrTT T T T T
200 180 160 140 120 100 a0 60 an 20 ppm
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(E)-1-Phenyl-2-(2-((4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)(thiophen-2-yl)methylene)cyclopentyl)ethan
-1-one (3f)

hyc-02-23-H
exp?  stdlh

0.858

SAMPLE
date MNow 11

2012
solvent cocls
- axp
ACQUISITION
sfrg 400. 444
tn HL
at 1.995
np 23064
- 60060
b 2400
bs 4
tpwr 57
7.0
i 1.000
tof 0
nt io0
1 a8
alock n
pain not used
i1 n
in n
dp ¥
DISPLAY
ap -200.8
wp aapa.a
ws 100
s
we 250
hzmm 17-82
1s 153.83
rfl 3937.3
rfp 2899.2
th
1hs 100.080
rm  cdc pl
——T T T T
10 9 2] 7 6 5 4 3 2 1 0 ppm
w L g T i W
4.85 5.63 4.22 3.12 4.38 6.2418.08 13.67
4.02 2.30 2.80 3.62 .13 10.13  12.52
o @ Sommums s wow o8 mm oo
s 2 3528883 5 2S& 28 8= 255
E 3 TEneT~D s m38 53 RI ~ba
5 S sHEssssn g =RE I BR 59
exp1l stdidk 3 Zoagasy I i 17 “j
sanpLk DEG. & VT LL\LLJJ L L
date May 6 2012 dfrg 400.444
solvent ©Dc13  dn H1
ile axp dpwr 37
ACQUISITION dof [
sfrg 100.701 dm vy
13 d W
at 1.199  dmf 3500
np 59968 PROCESSING
sW 25000.0 b 1.00
b 13800 wifile
bs 4 proc ft.
tpwr sB Tn not used
9 8.7
d1 0 warr
tor 0 wexp
nt 10000 wbs o
2160 wnt
alock n B-
gatn not used Ph
FLAGS RN
i1 n | A
in n g
dp s
DISPLAY
p -155.4
wp 22151.9
vE 41
sc ]
we 250
hzmm 88.51
is 500,00
rfl 10756.7
rfp 775322
th
in 100.000
m ne
| I
|
|
| ) 1 1 jt J
e B R B A I L B e e S R S S R T - Tt T T S ma
200 180 160 14D 120 100 &0 1] LY 20 ppm
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(E)-1-(2-(1-(4,4,5,5-Tetramethyl-1,3,2-dioxaborolan-2-yl)ethylidene)cyclopentyl)propan-2-one (3g)

s
| s
hyc=04=45=H i
~
exp2 PROTON |
PLE PRESATURATION
date May 20 2013 satmooe n
;n:vgn‘l ﬁ]i wet SBEA n
11e fexpart, e~ TAL
cl_/chcrfuﬂnrqinvéht temp not used
c-04-57-H.f1d gain not used
ISITION spin i use
oW €410.3 het
at z.556 o
np 32768 alfa
b 4000 F
bs a 11 n
dl 1.000 in n
nt 100 dp ¥
ct 52 he
THANEMITTER PROCESSTNG
+ HL fn t used
efrg 380.765 DISPLAY
9.8 sp Y
tpwr 61 wp 4397.3
P S0 rf1 3701.8
DECOUPLER rfp 2894.3
an rp =4.2
dof P -36.8
dm nnn PLOT
decwave  WAD_Ath we 2a0
apuwr < ]
daf" 29412 vs 78
th 1
ai ph
I, A Jl_/’\luJ
L N O B B R T B T )V e | R N e R R R i (W i e i i Yo B A i 196 M S i i i b e R ) PR [ ) e
10 L] 8 7 6 5 4 3 2 2 ] ppm
3.1 4w .28
3.39 6.20 23.28 45.21
- = % wmawn m 2 @suzere
- s ~ man m EagrSr
hyc-Fa-57-13¢ o Yy O el QO e i
g g § Erg £ 0§ gRssae s
expl& CARBON H
: Ny AR VA
SANPL PRESATURATION
date May 21 2013 satmode n
= nt cdel n
file /export/homa/~ SPECTAL
chen,/che/dar 1ingf /~ t not used
57-13C.f1d gain
ACQUTSTTION spin not used
sw 28510.2 hs=t 0.008
at 1.285 an 10.z00
np 65536 alfa 10.000
Th 17000
bs 1 n
dl . D0 in n
nt lgooo00 ¥y
ct 752 nn
TRANSMITTER PROCESSING (8]
tn €13 1b 0.
sfrg 100.531 fn not used ]3—
tof 1530.7 DISPLAY
tpwr 59 sp -
pu 5.100 23114.3
DECOUPLER #I faa3r.8 \
an H1L rfp 7740.1
doT arp -25.4
om wy 1p a.0
decuave : PLOT "
dpur 4
omT 8¢ o
s B0
th a
m  cdc  ph
|
d
L e i R e e LI i e L e B 1
200 180 160 140 120 100 8D 60 a0 zo ppm

S24



(E)-1-Phenyl-2-(2-(1-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)ethylidene)cyclopentyl)ethan-1-one (3h)

AT NN NSNS SN MO NS S ~oa R mME AN IO T BN T NN N OGN AR D
PR N
wessrsn  SSEEEEROAHGEEENIIROLEEE z:e:as:,es::&Es:::m::maa%n:::
qqﬂ’ﬂﬁl‘-h!\hhthhhhhhhhhhhh O O 00 O o -
eaxpl etdlh \D/ \L )/ )
SAMPLE \ k‘)
date  Mow 23 2012 afrg ]
solvent €ocl3 on
file BXp  dpwr an
ACQUISITION ¥ dof o =
sfrg 400,348 da nnn
tn i c
at 1.895 duf
np 23064 ESSING
s 6D06.0 wifile
b 00 proc Tt
bs 4 not used
tpar 57
P werr
dal 1.000 wexp
tof 5
nt 100 wnt
76 Q
alad h-0
gain not used Ph
n
3 i N
¥ o]
DISPLAY
ap -200.6
wp 4403.8
va
sc
we 250
hznm 0.39
18 273.18
rfl 3837.0
rfp 2880.2
th
ine 108, 0o
s cdc ph
UL/ Vs
L e e e e e L e e e e e e T e e e I e e S A I T e o
10 ] 8 7 5 5 a 3 2 1 0 ppm
Ca L o e el
5.20 6.6 2.03 1.08 21.30 19.44
3.65 2.83 3.27  a.a7 10.15 16.33
E IS 23532 ’&225 5 3 88 3z o
r\ycAnsfrs-Zz: Py ] 'é:: & mew ? &% ®@e ~n¥ D
w o e =z = f=N-] oo L
expz st L jdanR ;\"thj 13 0 11
SAMPLE vec. & vr | I LLU
data  Nov 24 2012 rq 400.433
solvent coC12  dn
fila dpwr 39
ACQUISITION dof
sfrg 100.701 om
Cl2 omm o
at 1.100 dmf 0
np S0aER PROCESSTING
B 28000.0 1b o
b 13 wifile
be 4 proc i
tpr 58 Tn not used
P 8.7
daL 0 werr
10f 0 wexp
nt 1e409 wbE
et 2200 wnt (8]
alock n }3 0O
gain not used 7 Ph
11 n
m n \
n
DISPLAY 0
ap -155.4
wp 22151.4
wa 11a
ae
we 250
hzmm 1.32
is 500.00
rf1 10756-7
rfp 77
th
ins 100.008
nmm ne ph
T L B e e e B R R EERE SRR R e SR
z00 180 160 14D 1Z0 100 :11] 60 40 20 ppm
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(2)-1-(2-((4,4,5,5-Tetramethyl-1,3,2-dioxaborolan-2-yl)methylene)cyclopentyl)propan-2-one (3i)

= N ME VRGOS O NI AN BT DT~
s R EEEE PR LR LS g
hyc=01=228=H i b e S o T e M B A b B b
~ AAAAAAAAAAAAAAAAAAAAASS S8
exp3  stdlh \i\LkU‘J)/
SAMPLE DEC. &
date Nov 24 2012 dfrg ann:
solvent cocl3  dn 1
T1la /export/homa/~> dpwr 0
chem/che/dar mgr,h- dof L]
hyc-01-228=H.f10 dm nnn
ACQUI: dna <
sfryq 500.440  daf 200
tn SSING
at 1.808 wifile
np 23064 proc Tt
aw 6D06.0 gn not used
o 3400
a8 1 werr
Tpwr 57  wesp
e 7.0 whbs
a1 1.000 wnt
tof 0
nt 100
et 52
alock
gain not used
11 n
n n
Yy
DISPLAY
H =200.6
wp 4404.8
ve 12
5
W 250
hazmm 9.37
is 154.71
rf1 3037.4
rfp 2898.2
th 1
ins 148, 000
nm cdc ph
L S St B HESL N A o e S S s S S e | T | FE TR RN S IR U o) e Ja i A e et 2 I S S e kA (R
10 ] 8 7 b 5 a 3 2 1 0 ppm
B e bt by dy eyt
.33 z.98  7.81  4.936.20
2.47 3.847.92  16.50 45.03
3 2 EEEL 2 g8 22883
hyc-01-228-12c i o ] - g mEmNna
= o grgs g 4 pazds
HIL. RS g 1L i IT TTL]
PRESATURATTON LJ LJ
Apr 30 2012 satmode
12 n
‘expor t/home/~ SPECIAL
<h c/darlingf/~ temp not used
hyc-01-728-13C.T18  gatn
ACQUISITION spin not used
s 25518.2 hst 0.008
at 1.285 pw90 10.200
np 65536 alfa 1a. 800
Th 17000 FL.
b 4 i1 n
dl 1.000 in n
nt 100000 dp ¥
< 204 he
TRANSMITTER PROCESSING
tn ciz 1n 0.50
sfrq 100.531 T not usad
tof 1530.7 DISPLAY
tpwr 59 & -0.
5.100 wp 22114.3
DECOUPLER Tl $439.4
an 1 rfp 7740.1
dof 0 rp -152.6
wy Ip -an.7
decwave pLOT
dpwr a0 wc za0
amf Bagy  sc 0
vs 20000
th
al cdc ph
!
1
1 |
|
! 1
o | Ll
L 2 2 e e B S R R B EE SRR
2z0 200 180 150 140 120 ipo an 60 a0 20 ppm
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(2)-1-Phenyl-2-(2-((4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)methylene)cyclopentyl)ethan-1-one (3j)

LmeT BrEoSND os M
SRR BmeEBoNT =50 2
STANDARD 1H OBSERVE b bl o e B g »
BEE KRR nn ™
expd  stdlh \U K\' J/,;__J,J e L
£ I
SAMPLE DEC VT I
date Jun 2 2012 dfrg 400.444 =
solvent £DCIS  dn HL
file exp  dpwr a0
ACQUISITION dof o
sfrg 400.434 dn nnn
tn Hi  dnm [
at 1.895 dmf 200
np 23954 PROCESSING
W 6006.0 wifile
fb 3400 proc ft
bs. 4 fn not. used
tpwr 59
pw 7.0 werr
a1 1.000 wexp
tof 0 whs
nt 100 wnt
ct 0
alock n
gain not used
11 n
in n
dp
DISPLAY
sp -200.§
wp 4404.8
vs 162
-1 o
W 250
hzmm 7.88
15 55915
rfl 3337.10
rfp 28332
th
ins 106.800
e cdc pl
| | ‘
1
, ,k ! J | T
S i ] i < S P L,
o A A SR i R e Bt e et A e T e S Gat S T S At S BNt s Tt S
10 9 8 7 ] 5 4 3 4 1 0 ppm
u i - —_ i m] —— u
4.70 5.25 6.38 2.68 21.00  23.17
2.00 2.20 2.14 4.30 22.97
o ~ @ woan e T hm ow ove
& = B onodE g 3ca ® b2 N wos
13C DRSERVE e T RN i 4 | h oa2n T =R
- = r yEn o o w wmm oo wwm
b § -1 :’l‘ 2 2 2 L - m o L] RN
exps stdife I Y i L [ A [
SAMPLE DEC. &
date Jun 6 2012 dfrg a00.444
solvent cDC13  dn H1
e sxp  dpwr 37
ACQUISITION dof 0
sfrg 106.701 om yyy
tn C13  dom W
at 1.138  dmf 8500
np 59968 PROCESSING
S 25000.0
i 13800 wifile
bs 4 proc ft
Lpwr 58 fn not used
v 6.7
dl 0 werr
tof wexp
nt 100000  whs
ct 23964 wnt -0
alock Ph
pain not used
i n
in n 0
dp ¥
DISPLAY
sp . =154.5
wp 22151.9
v 00
5C L}
we 250
hzmn 0.07
is 500,00
rfl 10755.9
rfp 7753.2
th
ins 100.000
nm h
| l
|
|
| |
i b |
oy . it
k. Ll_ e N m "
' ' > bty o " e
L B i LR o s o o e B L e T R TTETTY T
z0o 180 160 140 120 100 80 60 40 20 ppm
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(2)-1-Phenyl-2-(4-((4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)(p-tolyl)methylene)tetrahydrofuran-3
-ylethan-1-one (3k)

w TgengIgancELERREEE TP DR
] e e e N e R
hyc-03-128-H = nnn=========qw=qn13aadwa
- T T e T e
expd  etdlh |\ Q)y
SAMPLE DEC. & VT R
dnte Dec Z& 2012 dfrqg a08. & ~
solvent 2 an HL ey
file fenport{honl/v dpwr 30 .
chea/che/dar1ingf/~ dof ] I
bhyc-03~128-H.Tid dm non
TI0M ©
sfrg 400.444 dmf 00
tn H1 PROCESSING
at 1.995 wifile
np 23964 groe Tt
sw 6006.0 Th not used
b 3400
bs 4 warr
tpwr S7  waxp
P 7.0 whe
d1 1.000 wnt
tof 0
nt 100 -
ct ] Th
alock n
1 not usad
FL. N
1 n
in n
¥
DISPLAY 0
sp -200.6
wp 41048
ve 1000
&€
we 50
hzem 17.52
ie 208.11
rf1 2937.0
rfp 2809.2
th
in: 100.000
nm cdc pl
—— T T T T T T T T
10 L] 8 7 6 5 4 3 2 1 D ppm
- bt eyt I e~ e
.17 3.22 _3.30 1.703.29 4.67 12.43
1.92 265 1.8 1.78 3.54 4518274
= = amesamioa m mommm o P IrS
5 Geesanis @ 25383 2 EEEER
3 E) ERb-Ed- -4 $ HS3R3 s A £8L8R
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solvent ﬁDc‘l? dn H
11e /sxpor ~ dpwr £}
chem, ch:/ﬂr{mvf/* dof 0
-128-13c.T5d vV
ACQUISITION L] W
stry 100.701 amt 2000
n cz PROCESSING
at 1.138 o
np 50968 wtfile
s 25000.0 proc t
fb 13800 not used
bs ]
tpur S8 werr
8.7 wex
by [y
tof 0 wnt
nt Leta6
ct 3320
alock n
pain not used
FL
i1 n
in n
@
DISPLAY
ap -156.
wp 22151.8
vs 200
sc
we 250
hams F
16 500.080
rfl 10757.4
rfp 7753.2
th 3
ins 100.080
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J ) nyn . . A Ju
B 8 I I L S e e e e e e L s
Z00 ia0 160 140 1z0 100 an ED an 20 ppm
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(2)-1-Phenyl-2-(4-((4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)(p-tolyl)methylene)-1-tosylpyrrolidin-
3-yl)ethan-1-one (3l)

7.937

EEEE LD
E— EEEERE RS
RERRRRRSRS

- (oD Ly w

date Mar 12 2013 dfrg 400.436
:o}\nnt cocl3
8

7.018

w Hoo L et
a.60 _5.08 4.80 2.63 §.883.30 61 15.24
7.72 §.75 5.11 2.76 5.11 ¥.4d 15.80
L T - @ = oo
= H BeuNASNAB N oo oo - o
I 8 AeochEapsagh nass R o5 4 EeRdg
2 e IHAEfecNaNaS 3 RRE e T 2 R
= = =ASdafnanads | L i I | U
wre-as-221 IENNARNN NN ’ i
ST
expz Carbon ke
SAMPLE SPEGIAL
date Mar 14 2013 temp not used
solvant cdc13 gain not used
file shoms/oper/vn~ spin not used
mrsys/data /GANE /ga~ hst 0.008
ne0314.002C.T1d pwil 1z.500
ACQUISITION aifa 10.000
W 82679.7 FLAGS
at 0.511 11 n
np 33406 in n
fb not used dp ¥
bs 16 hs nn
dl 2.000 PROCESSING
nt 4086 b 3.0
ct 4096 fn not used
TRANSMITTER DISPLAY
tn €13 sp "
sfrg 125.692 wp 27643.3
tof 3140.5 Ff1 10967.4
tpwr 55 rfp 9577.1
6.250 rp -58.7
DECOUPLER 1p -114.6
H1 PLOT
dof 0 wc 250
dm yyy sc 0
dmm w oS 167
dpwr 338 th B
damf 11288 nm  ph

|
H\ | L “ L

LB 00 0 e S B R L 0 ) . e T T g L o e e U O

200 1380 160 1410 1z0 100 &0 60 40 20 ppm
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(2)-1-Phenyl-2-(3-((4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)(p-tolyl)methylene)tetrahydro-2H-pyran-
4-yl)ethan-1-one (3m)

ex  mxmsszes

8% ompsdesdize
hewdtren S8  Sasdsddd
expl stdlh L1 uﬁ)) U

DISPLAY

¥
-200.6
wp aana.a
162

2
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ACQUISTTION dot [
afrg 100.701 da vy
tn €12 dem w
at 1.198 s000
np 50862 PROCESSING
8w 25000.0 Ib 1.00
b 13800 wtfile
s 4 proc
tpor 53 Tn not used
pa 8.7
a1 B werr
tof b wexp
nt 100000 whs (]
et 408 wnt
alock n h-
gain not used Ph
11 n*
i 3 D
ap ¥
DISPLAY
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wp 22151.8 8
ve &0
ec
wWe 250
hzmm 8a-5L
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1 10758-2
rfp 77!
th
ine 100.000
m no ph
|
|
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00 S v e S L L L e LI R L L
200 180 160 140 izo 1ao a0 60 ao 20 ppm

S30



(2)-1-Benzyl-3-benzylidene-4-((4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)methyl)pyrrolidin-2-one (6a)

=
H
- iy b A A
expé Proton ﬁk\kﬁ
SANPLE T
date May 11 2010
solvent cdc13
file exp
ACQUISITION
[ 6410
at 2
n 3
f
B
85
d1 1.
nt
ct
TRANSHITTER
tn
sfrq 399,76
tof ELL)
tpwr
™ becoupLen
dn
dof
dm
b s
-r 28412 ai cdc ph
1 “\_
s e e e S e e e NI e e s e e S e e B B S B R e — T e e e e S B T
k 2 1 m
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2 S a 2 3 - -
- s" g o R o
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282f-2-C 2 25 L] 22 2
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exp? Carbon H 23‘.22225!22 """I\"'j "E " 'i
SANPLE sreca. | \\Kkl\QJ))
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solvent cdcl1s  pal 30
exp spin
ACQUISITION hst
W 22321.4 pwd
at 1.300 alfa
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1 17000 11 n
bs in n
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nt hs
ct PROCESSING
TRANSHITTER )0 .5
tn fn not used
sfrq 100,532 DISPLAY
o 908 e 2211438
tpwr r
u:' 4730 h - 7848,
PECOUPLER rfp 7740.1
In ML rp 4.
::f 0 p .
dmm " w 250
dpwr 40 sc
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T T T e e B B e I E e e e e | T T )
00 180 160 140 1z0 100 80 60 40 20 ppm
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(2)-1-Benzyl-3-(4-methylbenzylidene)-4-((4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)methyl) pyrrolidi
n-2-one (6b)

44-3-1
xp2

LM - wonn

g G S
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wet n
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S32

DL e

100 1] 60

40

T

20

T

ppm



(2)-1-Benzyl-3-(4-methoxybenzylidene)-4-((4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)methyl)pyrrolid
in-2-one (6c¢)

288-3-1 O oo ko e e e e e b T
B N e
g %&g\ﬂ/ 22
date .mn !7 ull tomp
solvent gain not used
By xp spin not used
ACQUISITION st 108
W §410.3 pwd0 12.800
at 2.700 alfa 10.000
-3 34616 FLAGS
f 4000 11 n
tH Y v
i
a1 1.000 hs
nt 100 PROCESSING
t 4 1b 0.2
TRANSHITTER fn #5536
tn DISPLAY
sfry 800768 o -0.1
tof n 38078
tpwr 1 3710.8
L4 6.400 rfp 2884.3
DECOUPLER P -18i
dn cis 1p
dof 0 PLOT
e nnn we 250
=- 8; v 5.:
v
Ha 20412 t ]
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r T ——T T T —T — T T 1
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ACU“]SITIOH hst 0.008
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1 7000 :1 n
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(2)-4-((1-Benzyl-2-oxo0-4-((4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)methyl)pyrrolidin-3-ylidene)met
hyl)benzonitrile (6d)

cone supe
CEEEE P
288-5-2 nEISasad
,L.m-. "CL?J
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ACQUISITION 1
[} 8410.8
at 2.558
llg 82768 t
Kl 4000 piw!
e 4
d1 1.000
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200 180 160 140 120 100 80 60 a0 28 ppm

S34



(2)-3-(4-Acetylbenzylidene)-1-benzyl-4-((4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)methyl)pyrrolidin
-2-one (6e)

2ps1-1 TESSEsaanaasnaaanne
B
expz Proton U [\U/j/
SANPLE Sl
date Jun 24 2010 temp 1 21,0
solvent cdc13  gain not used
file exp spin not ussd
ACQUISITION hst []
w §410.3 pwio 12.800
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(2)-1-Benzyl-3-ethylidene-4-((4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)methyl)pyrrolidin-2-one (6f)

A
exp2 Proton
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date May 18 2010

solvent cdc13
file exp
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(2)-1-Benzyl-3-hexylidene-4-((4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)methyl)pyrrolidin-2-one (6g)

283-3-1

iy R :
0
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(2)-1-Allyl-3-benzylidene-4-((4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)methyl)pyrrolidin-2-one (6h)

288-5-1

axpi Proton
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(2)-3-Benzylidene-1-methyl-4-((4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)methyl)pyrrolidin-2-one (6i)

586

susstuskssus
2R 2R~ A3H325838%
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2.468
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(2)-3-Benzylidene-4-((4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)methyl)-1-tosylpyrrolidine (6j)

-
=
288-6-1 -
~ mmanan ot o vy
expd4 Proton L 1 % )
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date Jun 22 2018
solvent cdcl3
L] exp spin
ACQUISITION hst
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35 th
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M e - M an -~
H a5 H 2 222 =35
- - - - . -
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ACQUISITION
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(2)-2-(2-((4-Acetylphenyl)(4-(trifluoromethyl)phenyl)methylene)cyclopentyl)-1-phenylethan-1-one (7a)

pEmersadsNdn saTNy e L L e T T
mESmEannEaNmS P e R e R e R b
hye-03-77-H pipe e b motRnekssbRasdaddainsanAAnEacsSag
AN PV YV M e R R R B L e B )
axpl  etdlh | L L'U Q
SAMPLE
date Nov 24 2012
solvent [k
e exp
ACQUISTTION
sfrg 00400 o
tn HL
at 1.885 200
np 23864 PROCESSING
W 600E.0 wifile
b 2400 groc ft
bs n not used
tpur 57
pw 7.0 werr
d1 1.000 wexp
tof whe
nt 100 uwnt
et 56
alock n
gain not used
PGS
11 n
in n
ap ¥
DISPLAY
ep -208.6
wp a404.8
ve 100
sc o
we 250
hzms 6.
is 243.06
rfl 2937.4
rfp 2899.2
th
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m cdc
L ok G S I O S R T s T S TN A e o o T e S S e B e e T s S S B S i e i s s s e S
10 9 a8 T 3 5 4 3 2 1 0 ppm
W kel by st
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AHFPLE SPECIAL
gate Dec 3 2012 temp not used
solvent cdc13 gain not used
file shoms/oper/vn~ spin not used
mrays/data CANE/pa~ het 0.0 -
ne1203. 001l pwio 12500
QUISITION e 10.000
W 63.6 FLAGS
at 0.511 11 n
np arizz in n
b not used dp ¥
bs 16 hs nn
di 2.000 PROCESSING
nt 10000 b |
ct 0000 fn not used
TRANSMITTER DISPLAY
tn 13 5p -0.8
sfrq 125.682 wp 27648.9
tof 31404  Ff1 12809.6
tpwr 55 rfp 3677.2
pw 6.250 rp 359.8
DECOUPLER p -85.4
an H1 PLOT
dof 8 wc 250
dm vy sc [
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dpwr 38 th 10
dmf 11259 nm  ph
|
- .uJ " ad J‘“LLJLJJ‘ s TEm | o " ) , —_—
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(E)-2-(2-((4-Acetylphenyl)(p-tolyl)methylene)cyclopentyl)-1-phenylethan-1-one (7b)

~ D L T T T L] as
=1 R N R TS E NS EC REERRERESRY &
¥ - GERnanhbcnanhnashanneendnnnee wa
« :TO]C\N&NQNLNTTNLNHLrjjl—tL—InJ—t—In—Iu—nnw—-—jﬁﬂﬂ-] Sa
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SAMPLE SPECTAL = =
date Dec 25 2012 tem not used
solvent cdcld gain not used
file /home/oper/vn~ spin not used
mrsys/data/GANE /ga~ hst 0.o08
nelf?s.002H.Fid  pwil 12.600
ACQUISITION alfa 6.600
sw 2000. FLAOS
at .0dd 11 n
np 36788 1in n
b not used dp ¥
bs hs
5% FROCESSING
di 1.000 2761
nt 3 DISPLAY
et 32 sp -250.0
TRANSMITTER wp 5247 .6
tn HL ff1 463 .9
sfrq 493.814 rfp 36186
tof 998.5 rp -14.1
towr S5 1p 2.0
6.300 ot
DECOUFLER we 250
dn [SE: a
dof 0 s 125
dm ann  th 5
dmm c . ph
dpwr 36
dmf 32958
*
— e T I NS S B B ) G T S Ea | A N T M B i e
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W i Loyt 20 Lyt
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ACQUISTTION alfa 10.000
sW 26363.6 FLAGS
at 0.511 i1 n
np §7172  in n
T not used dp ¥
bs h
d1 2.000 PROCESSING
nt 10000 1B 3
ct 184 fn not used
TRANSMITTER DISPLAY
n ap -0.8
sfra 125.692 wp 27648.9
tof 31404 rf1 12808.5
tpwr 55 rfp 9677.2
6.250 rp -29.0
DECOUPLER 1 -135.2
FLOT
dof 0 we 250
m yyy se ]
dmm W s 318
dpwr 28 th E
dmf 11288 nm ph
|
[ ET T T T T T I T LT B T T G e T e | = e I R E s EEE s e e e o e e R
200 180 160 140 120 100 a0 (2] 40 20 ppm
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(2)-1-(2-(4-Methylbenzylidene)cyclopentyl)propan-2-one (7c)

o ]
caneg @ NEE TS ENE-ENSMEMNCONESTSOEON@@D=o -
TTman as G50 SNbEBANTRASORLOIUOPRROTLDT NN DD 1
amnes ao Bal BRREFESFdeSsSsdiNNSoRennouuvEEnTT s
L N ow L T e T N R R R e e e <
| It |
L U U I tI13133133
RIS = >
HYC-04-44 SRS ::\ - 2
EEES
expl Proton ity
=2
AMPLE SPECIAL
date Hay 22 2013 temp not used
solvent cdeld gain not used
file shomesoper/vn~ spin not used
nrsys,‘dnnaGME/?a« hst 0.001
ned521.0020.Fld  pwan 12.600
ACQUISITION alfa 6.600
W 5000.9 FLAGS
at 2.044 i1 n
np 36788 in n
b not used dp y
bs 4 hs nn
55 2 PROCESSING
di 1.000 fn 32768
nt 32 DISPLAY
ct sp . =250.1
TRANSHITTER we 5247.6 H \
n rfl 4631.2
sfrg 489.812 rfp 9618.6
tof 999.5 rp 154.1
towr 55 1p 2.1
6.900 PLOT
DECOUPLER we 250
dn ci3 sc ]
dof vs 130
dm nnn  th 3
dnm ¢ mm  gh
dpwr 38
dnf 32258
B
s ey
J‘ _A ¥ ka s _L.l s ,,i
pe T T ———T— 57 e B Zo e e e e s s . T
g 8 Y 6 5 4 3 2 1 0 ppm
ks Lt ittt R
15.78 17.483.687.44 47.11
17.05 85.09.667.82 17.81
'
o m we mr @ v=m o ne = em
g 2 RS 25 % 2s% s a8 3 82
= H s 2% 3 WER S 2@ 5 &8
2 = we = o e = Bg S o=
= 2 a8 =28 3 ‘G’I b "’“i "i “ﬁ‘
h‘rcfuaiu Li L I
expz Carbon
SAMPLE SPECIAL
date May 22 2013 temp not used
salvant cdclz  gain not used
file shomesoper v~ spin not_used
mreys/data/0ANE sgav hst 0.00
neD521.002C.Tid  pwSo 1z.500
ACOUISITION alfa 10.000
sw 678,7 FLAGS
at 0.511 i1 n
np 33406 in n
fb not used dp ¥
bs 16 hs nn
di z.000 PROCESSING
nt 10000 b 3.00
ct 544 fn not used
TRANSHITTER DISPLAY
n c1s sp -0.7 H
ofra 125.682 wp 276483 Y
tof 3140.5 rf1 10868.4
tpwr rp 3877.1 8]
6.250 rp 113.8
DECOUPLER p =-312.1
dn H1 PLOT
dof 0 we 250
am yyy sc [
dnm wovs a5
dpwr 38 th ]
amf 11298 nm  ph
|
|
|
|
, J 1 NI, O SR JEN | I e
e AR RS E e e T L e T S R e e RN
200 180 160 140 120 100 &80 60 40 20 ppm
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2-(2-(4-Acetylbenzoyl)cyclopentyl)-1-phenylethan-1-one (8a)

emTaAnaaSE mdcdcem~NoEDBEDDane enmoauzms @
BEIZEER33E SIS SarUnARRERRERNE ssosanas &
EEERER -t SSEInSuEEnnEERRRSARS mRE253Iss
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LLLL KK&\ LELLLEL e
HYG-03-01 TR RS ’7///,’/’ e
s = T
expl Proton TR . i
SAMPLE SPECIAL x
date Nov 14 2012 ‘temp not used
golwant cde13 gain - not used
file /homesoper vn~ spin not _used
mreys/data/0ANE/ga~ hst 0.008
nallld 00LH.Fid pw 3
ACQUISITION
sw r
at 2.044
np 36768
i) not used 0
bs a
33 2 Q Ph
d1 1.000
nt 32
ct
TRANSITTER Y
tn
sfry 493.814
tof 38,6
tawr
5.300
DECOUPLER
n o13
dof b
dm ann th 2
dmn c nm ph
dpwr ET
dmf 32258
F b5 FF £
. o —— - e —_— [ —
] 8 7 6 5 4 3 - 0 ppm
wa g b e
8.41  4.1811 88 428 4.31
B.56 8.5 4.57 468
o n moamwsm ed=s o » 22 52
4] L Saderh :’.4: 5 E& mgEAl
g 2gddas S0 R ER L
J
HYC-03-01 LI\L I\lJ
expz Carbon
SANPLE SPECIAL
date Nov 14 2012 temp not usad
solven c13 gain not usad
f11e /home/oper/vnv spin not usad
mrays /data/GANE/ga~ het 0.0
nelild. 001G fid  pwdD 123500
AGQUISITION aifa 102000
sw 363636 FLAGS
at .11 il n
np 37172 in n
b not used dp v
be 16 hs n 0 8]
d1 2.000 PROCESSING
nt 10000 1b 3.00
t 4128 fn not used
TRANSHITTER DISPLAY )
tn c13 sp -0
sfrg 125.692 wp 27648.9
tof 31a0.4 rf1 12B03.5
tpur rp 9677.2
6.250 rp 6411
DECOUFLER 1p =150.5
HL pLOT
dof 0w 0
m wy sc
dnm Wovs 461
dpwr 3 th 5
anf 11289 nm  gh
TR TR0 YRR PR P med O TP | . gy " “L T N————y—,
e Ll i Al Ll gy o L
e e R R B e A ——— T T
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2-(2-Acetylcyclopentyl)-1-phenylethan-1-one (8b)

-2 = =
HYC-13-88 E S e
.
expl Proton ://////
SAMPLE SPECTAL =
tate Feb £0 2013 temp nat used
selvent cdcl3 gatn not used
file shomesoper/vn~ spin not_usad
mrsys /data/GANE fga~ hst 0.008
ne D0IH.Tid pwd0 12.600
AGOU (] alfa 6.600
so000.
at 2.041 11 n
np 36788 1in n
b not used dp y
bs 4
&S 2 FROCESSING
d1 1.000 32758 O Ph
nt 32 DISPLAY
ct 32 s 250.1
TRANSHITTER wp 5247.6
tn HL rf1 4632.3 (8]
sfrg 499.813 rfp 3618.6
tof 999.5 rp -119°2
tpwr 55 1p -1.6
6.300 PLOT
DECOUFLER we 250
n c13 sc
dof 0 vs 11z
dn nnn  th 1
dmm. < nm ph
dpwr 36
dnf 32258
|
i LJU(UU :
et 7 7t T —T ——T— 7 —
9 8 7 6 5 4 3 2 1 0 ppm
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2 o P ~dw © 5 @ amm o=
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exp2  Carbon
SPECIAL
date Feb 20 2013 tem not used
solvent dcl3 gain not used
file /home/oper/vn~ spin not used
mreys/data/CANE fqa- hol 0.008
ne0220.001C. Fid  pwd0 12.500
ACOUISITION alfa 10.000
sw 32679.7 FLAGS
at 511 11 n
np 33305 in n
b not used dp ¥
bs 16 hs nn
d1 2.000 PROCESSING 0O
nt 10000 1b 3.00 Ph
<t 10000 fn not used
TRANSMITTER DISPLAY
tn c13 sp -0.7
sfrg 125,682 wp 30161.5 Q
tof 3140.5 rf) 108724
tpwr 55 rfp 88771
p 8.250 Ip -88.3
DECOUPLER p -167.3
H1 PLOT
dof L 250
dm yyy sc 0
dam W vs 379
dpwr 38 th 5
dmf 11299 nm  ph
|
|
. " { J A J.lu.._.‘l { — . JL " " Ll .
Y b s s b e ot o il ¥ ek iy
T T st s e S R T B A I o e e e T
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(2)-1-Benzyl-3-benzylidene-4-(hydroxymethyl)pyrrolidin-2-one (9)
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4.489
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exp2 Carbon

127.581
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So —166.5%4
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Potassium (Z)-((1-benzyl-4-benzylidene-5-oxopyrrolidin-3-yl)methyl) trifluoroborate (10)

BnCOBFEX RS AfnNAfqaaaafaannnnne% d
. ® --—Lnannn---l
exp2 PROTON
SANPLE I\
date Apr 24 2012
solvent acetone
i1 xp
AGQUISITION
W 6410.3
at 2.558
np 82788
b 4000
bs
d1 1.000
nt 1000
3 4
i TRANSNITTER
sfrg 309,767
tof 3909
tpwr
7.100
o DECOUPLER
dn ci8
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:cwnvl wao_atb
C o 29412
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P w
e —r—rT—Tr———TTT— —— T L e e e e e B a2 o e S e e e
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- 4 s
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expl DARBON 3 ?; "i
SANPLE PRESATURATI K
{apr 25 2012 satmode
solvent acetone
xp SPECIAL
ACQUISITION temp not Ill;=

1.
sfrg 100.532 PROCESSING
tof 1530.7 1b 6.70
tpwr 55 {n not used
pw 50 DISPLAY

DEGOUPLER 5 “1.
dn HL wp 22114.3
dof o rfl A4608 .
dm yyy rfp 2995.5
e & b KH
3662 PLOT
we 248
5 ]
vE 182
th 5
s cdc ph

— | IR 1 U ) P

T ™ T T LI o o o e e e S S T T S e e s e o e

T
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1B spectra of compound 3d

HYC-02-01

expzd  sZpul

SANPLE DEC. & VT
date Jun 18 2013 dfrg 498.810
solven cocis  dn Hi
fila shoms/oper vn~ dpwi 38
mreys/data/GANE jga~ dof [}
50618.0018.Fi¢ dm nny
ACQU N
3 dmf 11299
tn 11 dseg
at 0.186 dres 1.0
np 734 homo
sw 83333.3 PROCESSING
b not used b 00
bs 4 1sfid QO
tpwr 54 wifile . -
v 18.0 proc B
2.000 fn not used 0, Ph
tof 9851.5 math f
nt 1034 N
wt 884 werr
alock wexp
gain a0 whs
FLAGS t
11
in n
dp
hs
DISPLAY
~36613.2
wp 83328.2
v a5
sc
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hzrm
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rfl %
rfp a
th 24 i
ins 100.000 ]
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250 200 150 100 50 0 =50 =100 =150 ppm

548



X-Ray Structure of Compound 3d:
(CCDC 1511606 (3d) contains the supplementary crystallographic data for this paper. These data can be obtained

free of charge from The Cambridge Crystallographic Data Centre via www.ccdc.cam.ac.uk/data_request/cif)

Figure S1. X-ray crystal structure of 3d. Ellipsoids are drawn at the 50% probability level.
The disorder phenyl ring (C21°-C26°) have been omitted for clarity.
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Table S3. Crystal data and structure refinement for 3d.

Identification code
Empirical formula
Formula weight
Temperature
Wavelength

Crystal system
Space group

Unit cell dimensions

Volume

z

Density (calculated)
Absorption coefficient

F(000)

Crystal size

Theta range for data collection
Index ranges

Reflections collected
Independent reflections
Completeness to theta = 26.43°
Absorption correction

Max. and min. transmission
Refinement method

Data / restraints / parameters
Goodness-of-fit on F2

Final R indices [I>2sigma(l)]
R indices (all data)

Largest diff. peak and hole

1204271t_Om
C28 H33 B 04
444.35

100(2) K
0.71073 A
Triclinic

P-1

a=10.0442(4) A a= 84.471(2)°.
b=10.4197(4) A b= 84.954(2)°.
¢ =11.9542(5) A g = 75.059(2)°.

1200.58(8) A3

2

1.229 Mg/m3

0.080 mm-1

476

0.15x 0.12 x 0.12 mm3
2.03 t0 26.43°.

-12<=h<=12, -13<=k<=13, -14<=I<=14

20192

4882 [R(int) = 0.0362]
98.8 %
Semi-empirical from equivalents
0.9486 and 0.8515

Full-matrix least-squares on F2
4882 /192 / 358

1.046

R1 =0.0520, wR2 = 0.1247
R1=0.0726, wR2 = 0.1392
0.465 and -0.410 e.A-3
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