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1) Instrumentation and Chemicals: The 'H NMR spectra were recorded on a JEOL a-400 (400
MHz) in CDCIl; using tetramethylsilane as an internal standard (0= 0 ppm). The column
chromatograhphy was carried out using silica gel 60N of Kanto Chemical Co., Ltd. Commercially
available reagents were used without purification. K,COj;, NaOH, and KOH were ground in a

mortar with a pestle.

A typical experimental procedure of the solvent-free HWE reaction of 1 with aldehydes (entry
11 in Table 3): To a mixture of 1 (0.224 g,1.0 mmol), DBU (0.004 mL, 0.03 mmol), and K,COs
(0.278 g, 2.0 mmol) was added n-octanal (0.171 mL, 1.1 mmol) and the resulting mixture was
stirred for 2 h at room temperature under Ar atmosphere. The reaction was quenched with water
(3 mL) and extracted with AcOEt (5 mL). The extract was washed with brine, dried (MgSQ,), and
concentrated to give 4g in >90% purity containing 5% n-octanal (E:Z = 99:1). The product was
isolated by flash chromatography (hexane:AcOEt = 30:1) as coloreless oil (0.190 g, 96% yield).

A tipical experimetal procedure of the solvent-free HWE reaction of 1 with ketones (entry 10
in Table 4): To a mixture of 1 (0.224 g,1.0 mmol), DBU (0.031 mL, 0.2 mmol), and Cs,CO3
(0.399 g, 1.2 mmol) was added 4’-nitoroacetophenone (0.169 g, 1.0 mmol) and the resulting
mixture was stirred for 3 d at room temperature under Ar atmosphere. The reaction was quenched
with water (3 mL) and extracted with AcOEt (5 mL). The extract was washed with brine, dried
(MgSO0,), and concentrated to give Sb (E:Z = 99:1). The product was isolated by flash
chromatography (hexane:AcOEt = 15:1) as coloreless oil (0.185 g, 78% yield).

2) NMR charts of the HWE products.
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DATIM Thu Oct 14 11:39:37 2010
EXMOD  SINGL
IRMOD
OBNUG
QBFRQ 399. 65 MHz
0BSE 0.00 KHz
PH1 6. 50 usec
POINT 32768
SANPO 32768
TIMES 8
SGANS 8
DUNMY 4
FREQU 7993. 60 Hz
FILTE 4000 Hz
ACOTH 4.0993 sec
DEADT 71.75 usec
DELAY 50.00 usec
D 1.9040 sec
ADBIT 16
RGAIN 17
| RNUS
IRFRQ 399. 65 WHz
IRSET 0.00 KHz
|RRPW 50 usec
IRATN 511
IRRNS ]
IRBP1 30
|RBP2 6
BF 0.10 Hz
T 0.00
12 0.00
13 90.00
T4 100. 00
XE 3358. 40 Hz
X8 513.26 Hz
REFVL
DFILE kyo-332-3.als
MENUF  ATH
SHHFL  THoAT
LKSE 0.00 KHz
LKLEV 200
LGAI 22
LKPHS 20
LKSIG 681
CTENP 20.7¢
GSPE 22 Hz
FIELD 4515
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=] DATIH Wed Jan 26 09:58:37 2011
2eg EXMOD  SiNGL
588 IRHOD  HON
P OBNC TH
OBFRO 399,65 MHz
| QBSET 0.00 KHz
\ A 5,50 usec
| POINT
! SANPO 32768
TINES
SCANS 8
DUNNY 4
FREQU 7993.60 He
FILTR 4000 He
ACOTH 4.0993 sec
DEADT 71.75 usec
DELAY 50,00 usec
PD 1.9040 sec
ADBIT 16
| REAIN 17
8 & IRNUC  1H
S 2 IRFRQ 399. 65 Mz
- 8 IRSET 0.00 KHz
s = IRRFY 50 usec
i o IRATH 511
i IRRNS
| 1REP1 0
| 1RBP2 [
il 505"
- o 2 5
E 2 g i %0
i N N i 100. 00
r — XE 3508.20 Hz
XS 394,46 Hz
REFYL
| | DFILE kyo-378 PTLC. als
HERUF ATH
SHMFL  THBAT
2 = LKSET 0.00 Kz
2 ] LKLEY 200
[ | r b i LKS1a
| \ CTENP 18.2¢c
| i ‘ | CSPED 15 iz
| FIELD 4682
{ I
| 3
| 3
J| 2 | ]/
H onEt
O
! i |
H
”J\ I | “\ il ’Mw "’ | /
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Ay o
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DATIN Fri Jan 28 11:35:22 2011
= 2o - 259 228 EXMOD  S1NGL
88 35 B ged 588 - IRMOD oK
e aa 3 PUPE s
0BFRO 399.65 Wiz
[ 1 | 1] |l OBSET 0.00 Kz
Voo 4 " Pift 6.50 usec
oy | i POINT 2768
! SAMPO 32768
TIHES 8
SCANS 8
DUBMY 4
" FREQU 7993, 60 iz
FILIR 4000 Hz
ACOTH 40993 seo
DEADT 71.75 usec
DELAY 50.00 Usec
1.9040 sec
ADBIT 16
REAIN 18
1RNUG 1H
IRFRO 309, 65 WHz
IRSET 0.00 KHz
IRREY 50 usee
IRATN 511
IRRNS
IRBF1 30
|RBP2 6
BF 0.10 Hz
| T 0.00
| 2 0.00
B 13 90.00
< 2 & i 100.00
« 8 3 XE 3598.20 Hz
— - - xs 393. 24 Hz
= e REFVL
| i DFILE kyo-372-2 als
1| s ’ WENUF  ATH
| g SHMFL  THSAT
< LKSET 0.00 Khz
o LKLEY 200
R : LGAIN
3 2 II:@I‘E 764
o |
3 B 2
2 = b ‘ &l e
o 3 (-1 1z
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sssF OBNUC TH
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1y 1 6. 50 usec
i POINT 33768
! SAWPO 32768
TIHES ]
SCANS 3
DUMY 4
FREQU 7993, 60 Hz
FILIR 4000 Hz
AGGTH 4,0093 sec
DEADT 7175 usee
DELAY 50. 00 usec
PD 1.9040 soc
ADBIT 16
RGAIN 18
IRNUC 1H
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IRSET 0.00 KHz
IRRPW 50 usec
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IRRHS
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DATIM Fri Jan 22 10:02:50 2010
EXMOD  SINGL

|RMOD ~ NON
OBNUG  TH
0BFRO 39985 NHz
OBSET 0.00 KHz
Pit 6. 50 usec
PGINT 32768
SAMPO 32768
TIMES &
SCANS ]
DUMMY 4
FREQU 7993. 60 Hz
FILTR 4000 Hz
ACOTM 4.0993 sec
DEADT 71.75 usec
DELAY 50.00 usec
PD 1. 9040 sec
ADBIT 16
RGAIN 20
IRNUC 1H
|RFRQ 399, 65 WHz
IRSET 0.00 KHz
IRRPU 50 uses
IRATN 511
IRRNS ]
IRBP1 30
IRBP2 6
BF 0.10 Hz
m 0.00
12 0.00
13 90.00
T4 100. &1
XE 3598.20 Hz
Xs 393.00 Hz
REFYL
DFILE kyo-233-2. als
KENUF  ATH
SHWFL  THBAT
LKSET 0.00 KHz
LKLEY 200
LGAIN 22
LKPHS 41

S16 746
GTEMP 19.3¢
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r RGAIN 14
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IRRNS [
REP 30
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| 1 0,00
| 2 0. 00
| 3 90. 00
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REFVL
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3 LKSET 0.00 KHz
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3 g ] EXHOD SINGL
= 2 [RHOD NON
= = OBNUG 1H
OBFRO 399.65 Wz
L OBSET 0.00 Khz
= Pi1 6.50 usec
POINT 32768
WFO 32768
1MES
SCANS H
DUMMY 4
FREQU 7993, 60 hz
| FILTR 4000 Hz
ACGTM 4.0993 sec
DEADT 71.75 usec
DELAY 50.00 usec
PD 1.9040 sec
< ADBIT i
= REAIN 18
= i IRNUC 1H
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/ IRSET 0. 00 Khz
f IRRPH 50 useo
1RATN 511
{ 1RRNS
1R8P1 30
| gt 0.10 H
| .10 Hz
g | il 0’00
S 2 0.0
= 3 90.00
| | ~ I/ 4 100. 00
r XE 3358.40 Hz
| XS 514.72 Hz
i REFVL
| i ! DFILE kyo-236-2.als
| HENUF  ATH
f SHWFL  THSAT
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DATIM Tue Jan 19 14:46:13 2010
EXMOD  SINGL

IRMOD  NON

OBNUC

0BFRQ 399. 65 MHz
0BSET 0.00 KHz
PW1 6.50 usec
POINT 32768
SAMPO 32768
TIMES )
SCANS 8
DUMMY 4
FREQU 7993. 60 Hz
FILT 4000 Hz
ACQTM 4.0993 sec
DEADT 11.75 usec
DELAY 50. 00 usec
PD 1.9040 sec
ADBIT 16
RGAIN 13
IRNUC 1H

IRFRQ 399. 65 MHz
IRSET 0.00 KHz
|RRPI 50 usec
IRATN 511
IRRNS 0
IRBP1 30
IRBP2 [

BF 0.10 Hz
T 0.00

12 0.00

T3 90, 00

T4 100. 00

XE 3358.40 Hz
XS 515.46 Hz
REFVL

DFILE kyo-238-2.als
MENUF ~ ATH

SHMFL ~ TH5AT

LKSET 0.00 KHz
LKLEV 200
LGAIN 22
LKPHS 41
LKS1G 134
CTEMP 19.8 ¢
CSPED 18 Hz
FIELD 4169

DATIM

Thu Jan 28 17:09:38 2010
SINGL
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0.00 KHz
6. 50

32768
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4.0993 sec
71.75 usec
50. 00 usec
1. 9040 sec
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16
399. 65 MHz
0.00 KHz
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5

515.21 Hz
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ATH
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Tue Jan 12 12:45:47 2010
SINGL
NON
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0.00 KHz
6.50 usec
32768
32768
8
3
4
7993 60 Hz
4000 Hz
50.00 usec
1.9040 sec
1%
16
399. 65 MHz
0.00 KHz

H
50 usec

511
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[
0.10 Hz
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0. 00

100. 00
3411.58 Hz
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EXMOD SINGL
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SCANS H
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FILTR 4000 Hz
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DEADT 7175 useo
DELAY 50.00 usec
PR 1.9040 sec
ADBIT 16
REAIN 19
IRNUC 1H
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3 1RRPH 50 uses
2 IRATN 511
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IRBP2 ]
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I il 00
B 2 X
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DATIM Thu Jan 20 11:40:22 2011
EXHOD  SINGL
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TINES 8
SCANS g
DUNNY 4
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FILTR 4000 He
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D 1. 9040 sec
ADBIT 16
RGAIN 20
|RNUC
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RSET 000 Kz
RRP 50 usec
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REP1 30
REP2 [
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2 .00
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1 100.00
XE 3358.40 Hz
Xs 513.75 Hz
REFVL
DFILE kyo-368-2 re.als
MENUF  ATH
SHMFL  TH5AT

KSET 0.00 KHz
LKLEY 200
LGAIN 2
LKPH 20
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GSPED 20 Hz
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DATIM Tue Jan 25 15:00:22 2011
EXMOD S INGL
IRHOD  NOI
OBNUC
OBFRO 399.65 MHz
OBSET 0.00 Kilz
P 6,50 usec
POINT 32768
SANPO 32768
TIMES 8
SCANS 8
DUMKY 4
FREQU 7993. 60 Hz
FILIR 4000 Hz
AGOTH 4.0993 sec
DEADT 11.75 usec
DELAY 50.00 usec
FD 1.9040 sec
ADBIT 16
RGAIN 17
IRNUG  1H
IRFRQ 399. 65 MHz
IRSET 0.00 KHz
IRRPW 50 usec
IRATN 511
[RRNS 0
IRBP1 30
1RBP2 6
BF 0.10 Kz
m 0.00
12 0.00
n 90.00
T4 100.00
XE 3358.40 Hz
X5 513.51 Hz
REFVI
DFILE kyo-369-2 P-TLC. als
MENUF - ATH
SHNFL  THBAT
LKS! 0.00 KHz
LKLEV 200
LGAIN 22
LKPHS 20
LKSI6 801
CTEMP 18.1¢
GSPEI 12 Hz
FIELD 4680
Chly ’_<cO N=H
R
o¥ ~ 5f

Ei%s 997
The st (B17=47:3) wae
puvified &y pTLL fu qind
& alline (£17299:1),
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kyo-336-2 P-TLC
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1 1. 0000
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DATIM Tue Jan 25 17:05:51 2011
EXHOD SINGL

IRMOD  NON

BNUC  1H

0BFRQ 3099.65 WHz
OBSET 0.00 KHz
PH1 6. 50 usec
POINT 32768
SAMPO 32768
TIMES 8
SCANS 8
DUMKY 4
FREQU 7993. 60 Hz
FILIR 4000 Hz
ACQTH 4.0093 sec
DEADT 71.75 usec
DELAY 50. 00 usee
PD 1.9040 sec
ADBIT 1
RGAIN 1

IRNUC  1H

IRFRG 393. 65 Mz
IRSET 0.00 Kz
IRRPN 50 usec
IRATH 51

| RRNS

IRBP1 3

| REP2

BF 0.10 Hz
Tt 0. 0

T2 0. 0

3 90,00

T4 100. 00

XE 3358. 40 Hz
X8 515.21 Hz

REFYL

DFILE :y'}r&’lﬁfz P-TLC.als
1

SHMFL  THBAT

LKSET 0.00 Kz
LKLEY 200
LGAIN 22
LKPHS 20
LKSIG 759
CTEWP 18.2¢
CSPED 17 Hz
FIELD 4686
=0l o

DATIM Wed Jan 26 09:46:41 2011
MOD  SINGL

OBNUC TH
OBFRQ

FR 399. 65 MHz
OBSET 0.00 KHz
PH1 8. 50 usec
POINT 32768
SAMPO 32768
TIMES 8
SCANS 8
DUHMY 4
FREQU 7993. 60 Hz
FILTR 4000 Hz
AGOTH 4.0993 sec
DEADT 71.75 ussc
DELAY 50.00 usec
PD 1.9040 sec
ADBIT 18
RGAIN 18
IRNUC 1K
IRFRQ 399. 65 WHz
IRSET 0.00 KHz
IRRPH 50 usec
IRATN 511
IRRNS
IRBP1 30
|REPZ 6
BF 0.10 Hz
m 0.00
T2 . 00
T3 . 00
T4 100. 00
XE 3368.40 Hz
15 515.94 Hz
REFYL
DFILE kyo—298-2 P-TLC.als
MENUF ATH

SHHFL  THSAT
LKSET
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Kyo-371-2 P-TLC

1. 2656

1.0208

! 38514

| 11.5290

\— -0.0024
— ~0.0079

|
|
é J’J\ ) |
,/O _J H‘,Qi:‘ J 7{ .
i ! J i ‘
VL L
2z
H PPH
T L T T I T
4 3 2 1 0

DATIM Thu Jan 27 10:37:07 2011
0D SINGL

IRNOI
OBNUG 1H
0BFRQ 399.65 NHz
GBSET 0.00 KHz
P 6.50 usec
FOINT 32768
SAMPO 32768
TINES 8
SCANS
* DUMMY
FREQU 7993. 60 Hz
FILTR 4000 Hz
ACOTH 4.0993 sec
DEADT 71.75 usec
DELAY 50.00 usec
FD 1.9040 sec
ADBIT 16
RGAIN 14
IRNUC  1H
IRFRQ 399.65 NHz
IRSET 0.00 KHz
RRPW 50 usec
IRATN §
IRRNS
IRBP1 3
|RBF2
BF 0.10 Hz
T 0.0
1 0. 0
13 90.00
T4 100. 00
XE 3368. 40 Hz
X§ 515.70 Hz
REFVL
DFILE 371-2 P-TLG.als
MENUF  ATH
SHHFL  THBAT
LKSET 0.00 KHz
LKLEY 200
LGAIN 2
LKPHS 20
LKSIG 8
CTEHP 18.2 ¢
GSPED 12 Hz
FIELD 4684
c0E°

|
5o
E£:Z2=792/{
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