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1. General experimental: All reagents and solvents were purchased from commercial
sources and used as received. The o,[-dihalo substrates were purchased or prepared
from the corresponding acrylate precursors through known olefin halogenation
reactions.! All products were characterized by 'H and ?C NMR, and MS if ionization
was detectable. Mass spectrometers used were the Micromass LCT (ESI or APCI) with
an Agilent 1100 LC Pump (for LCMS). All the reactions in Tables 1, 2 and 3 were
carried out in either pure DMSO or wet DMSO containing up to 10% water. Gilson
reversed-phase preparatory HPLC (pump models of 331 and 332 and UV detector wave
length: 230 nm) was used for separation with a Phenomenex Gemini column (5u C18
110A, 150 X 30mm) gradient solvent program (solvent A: H,O, solvent B: acetonitrile)
from 10% to 50% solvent B for 10 min. at 40mL/min. flow rate. NMR experiments
were performed on a Bruker AVANCE 400 MHz spectrometer equipped with a 5 mm
broadband probe.

The following abbreviations are used to designate the multiplicity: s = singlet, d =

doublet, t = triplet, q = quartet, m = multiplet.

Preparation of a-Bromoacrylate Derivatives and a-Bromo Vinylketones

cooH DMSO,75°C,10h
91% Y

Br Br

Br
COOH

General DMSO dehydrohalogenation procedures: A solution of 2,3-dibromopropanoic
acid (0.696 g, 3.0 mmol) in 9 mL of DMSO with 1.0 mL of water was heated at 75 °C for
10 hours. The reaction mixture was loaded onto prep HPLC and purified (Gilson

gradient of water and acetonitrile, see general experimental). The pH of the combined

! a) Johnson, J. R.; McEwen, W. L. Org. Synth. Coll Vol. I, 1941, 521. b) Snyder, H. R.; Brooks, L. A.
Org. Synth. Coll Vol 11.1943, 171.
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fractions was adjusted to pH = 8 using aqueous NaOH (2 N). Lyophilization of the
fractions gave 0.47 g (91%) of the a-bromoacrylic acid sodium salt as a white solid. 'H
NMR (D,0): & 5.93 (d, J = 1.8 Hz, 1H), 6.41 (d, J = 1.8 Hz, 1H). °C NMR (D,0): &
123.4,127.2, 166.1. LC-ESMS [M-H]: 148.9.

Similar procedure was used for the preparation of a-bromoacrylic esters and a-bromo

vinylketones. The water content of DMSO in these reactions was reduced to 3-5%.

The following a-haloacrylate derivatives and the a-bromo vinylketones were prepared

following the corresponding procedures described above.

b

Cl
2-Chloroacrylic acid (entry 1 of table 1): 'H NMR (DMSO-dq): 8 6.16 (d, J = 1.8 Hz,
1H) 6.50 (d, J = 1.8 Hz, 1H). "C NMR (DMSO-dg): & 126.12, 131.50, 162.48. LC-
ESMS: [M-H]: 105.0.

T

Cl
Methyl 2-chloroacrylate (entry 2 of table 1): "H NMR (DMSO-d): & 3.79 (s, 3H) 6.25
(d, J = 2.0 Hz, 1H) 6.56 (d, J = 2.0 Hz, 1H). “C NMR (DMSO-ds): & 53.40, 127.23,
129.94, 161.73. LC-ESMS [M-H]: 119.0.

T

Br
2-Bromoacrylic acid (entry 3 of table 1): 'H NMR (D,0): & 5.93 (d, J = 1.8 Hz, 1H),
6.41 (d, J= 1.8 Hz, 1H). °C NMR (D,0): & 123.4, 127.2, 166.1. LC-ESMS [M-H]:
148.9.

COOH

COOMe

COOH
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COOEt

T

Br
Ethyl 2-bromoacrylate’ (entry 4 of table 1): '"H NMR (DMSO-dq): & 1.23 (t, J = 7.2
Hz, 3H), 4.21 (q, J = 7.2 Hz, 2H), 6.45 (d, J= 2.3 Hz, 1H), 6.94 (d, J= 2.3 Hz, 1H). *C
NMR (DMSO-d): 6 13.9, 62.6, 120.5, 131.7, 161.3. LC-ESMS [M-H]: 177.0.

/YCOOEt

Br
(Z)-Ethyl 2-bromobut-2-enoate’ (entry 5 of table 1): "H NMR (DMSO-d): & 1.30 (t, J
=7.1 Hz, 3H) 1.96 (d, J = 6.8 Hz, 3H) 4.26 (q, J = 7.1 Hz, 2H) 7.45 (q, J = 6.8 Hz, 1H).
C NMR (DMSO-dy): § 14.0, 17.8, 62.1, 116.7, 142.1, 161.6. LC-ESMS [M-H]: 191.0.

O

Br
2-Bromo-1-phenylprop-2-en-1-one’ (entry 6 of table 1): '"H NMR (DMSO-dq): & 6.57
(d, J = 3.3 Hz, 1H), 6.75 (d, J = 3.3 Hz, 1H), 7.53 - 7.62 (m, 2H), 7.68 - 7.76 (m, 1H),
7.78 - 7.83 (m, 2H).
YOK@
Br F
2-Bromo-1-(4-fluorophenyl)prop-2-en-1-one (entry 7 of table 1): 'H NMR (DMSO-

ds): 0 6.56 (d, J=3.4 Hz, 1H), 6.72 (d, J = 3.4 Hz, 1H), 7.22 - 7.48 (m, 2H), 7.83 - 7.93
(m, 2H).

2 Chang, M.; Hsu, R.; Tseng, T.; Sun, P.; Chang, N. Tetrahsdron 2004, 60, 5545.
3 Nield, C. H. J. Am. Chem. Soc. 1945, 67, 1145.
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Preparation of 2-Bromoacrylaldehyde Analogues

Step 1. Bry

x_CHO R CHO
K\A Step 2. DMSO r\ﬁ:

Step 1: To a solution of (E)-hept-2-enal (0.610 g, 5 mmol) in methylene chloride (10

mL) was added bromine (0.84 g, 5.25 mmol). The resulting solution was stirred at 0 °C
for 10 min. after which saturated aqueous Na,S,0s (10 mL) was added. After stirring for
an additional 10 min. at room temperature, the product was extracted into methylene
chloride (2 x 20 mL). The organic layers were combined and dried over MgSO,. After
filtration, the organic solution was concentrated under reduced pressure to give the
desired 2,3-dibromohexanal (1.28 g), which was used in the next step without
purification.

Step 2: The crude 2,3-dibromopentanal intermediate (1.28 g) was dissolved in DMSO (20
mL). The solution was heated to 60 °C for 2 h before the addition of pentane (20 mL, 25
°C). The resulting mixture was washed with water (2 x 10 mL) and brine (2 x 10 mL).
The organic layer was dried over MgSO,4 and concentrated to give the desired product
(920 mg, 96.3%) as a colorless liquid. 'H NMR (DMSO-dq): 8 0.78 (t, J = 7.2 Hz, 3H),
1.15-1.29 (m, 2H), 1.30 - 1.48 (m, 2H), 2.37 (q, J= 7.2 Hz, 2H), 7.42 (t, J= 7.2 Hz, 1H)
9.14 (s, 1H). *C NMR (DMSO-dj): & 188.1, 158.7, 128.0, 31.7, 29.1, 22.0, 13.9.

The following a-haloacrylaldehyde and o-haloacrylonitrile analogs were prepared

following similar procedures described above.

e

Br

CHO

2-Bromoacrylaldehyde (entry 1 of table 2): '"H NMR (DMSO-dq): & 7.11 (d, J = 2.4
Hz, 1H), 7.19 (d, J = 2.4 Hz, 1H), 9.26 (s, 1H). °C NMR (DMSO-dq): & 188.0, 140.5,
131.8.
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CHO

<

Br
(Z)-2-Bromobut-2-enal’ (entry 2 of table 2): '"H NMR (DMSO-d): & 2.04 (d, J = 6.7
Hz, 3H), 7.57 (q, J = 6.7 Hz, 1H), 9.23 (s, 1H). °C NMR (DMSO-dq): & 187.8, 154.1,
129.3, 18.3.

CHO

2

(Z)-2-Bromopent-2-enal’ (entry 3 of table 2): '"H NMR (DMSO-dy): & 1.06 (t, J = 7.6
Hz, 3H), 2.38 - 2.47 (m, 2H), 7.50 (t, J = 7.6 Hz, 1H), 9.23 (s, 1H). °C NMR (DMSO-
de): 6 187.9,159.5, 127.5,25.6, 11.9.

CHO

!

Br
(Z)-2-Bromohept-2-enal (entry 4 of table 2): '"H NMR (DMSO-d): & 0.78 (t, J = 7.2
Hz, 3H), 1.15 - 1.29 (m, 2H), 1.30 - 1.48 (m, 2H), 2.37 (q, J = 7.2 Hz, 2H), 7.42 (t, J =
7.2 Hz, 1H) 9.14 (s, 1H). *C NMR (DMSO-d): & 188.1, 158.7, 128.0, 31.7, 29.1, 22.0,

CHO

_
2
e

* Dai, W.; Wu, J.; Chiu, K.; Fong, K. C.; Lee, M. Y. H.; Lau, C. W. J. Org. Chem. 1999, 64, 5062.
5 Henning Lutjens, H.; Wahl, G.; Moller, F; Knochel, P.; Sundermeyer, J. Organometallics 1997, 16, 5869.
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2-Bromo-3-methylbut-2-enal (entry 5 of table 2): 'H NMR (DMSO-dq): & 2.10 (s, 3H),
2.28 (s, 3H), 9.65 (s, 1H). *C NMR (DMSO-dy): & 184.4, 161.8, 122.8, 28.2, 21.5.

cl JJ\CN

2-Chloroacrylonitrile (entry 1 of table 3): 'H NMR (DMSO-dq): & 6.79 (d, J = 3.3 Hz,
1H), 6.61 (d, J=3.3 Hz, 1H). >C NMR (DMSO-d6): § 135.2, 114.7, 108.0.

BrJ\CN

2-Bromoacrylonitrile (entry 2 of table 3): 'H NMR (DMSO-dq): & 6.81 (d, J= 3.1 Hz,
1H), 7.19 (d, J= 3.1 Hz, 1H). *C NMR (DMSO-d6): & 139.8, 116.0, 93.5.

Brj\CN

2-Bromobut-2-enenitrile® (entry 3 of table 3): 'H NMR (DMSO-de): 8 1.89 (d, J=6.8
Hz, 3H), 1.96 (d, J= 7.2 Hz, 3H), 7.18 (q, J= 7.2 Hz, 1H), 7.38 (q, /= 6.8 Hz, 1H).

/Brj\CN

2-Bromopent-2-enenitrile’ (entry 4 of table 3): '"H NMR (400 MHz, DMSO-d): & 1.06
- 1.15 (m, 6H), 2.29 - 2.43 (m, 4H), 7.27 (t, /= 8.0 Hz, 1H), 7.45 (t,J= 7.2 Hz, 1H).

6 Madsen, J. O.; Lawesson, S. O. Tetrahedron 1974, 30, 3481.
" Ishizaki, M.; Osada, S.; Kato, T. Jpn. Kokai Tokkyo Koho 1993, JP05117263A.
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2. Structural Determinations

Structural determinations were carried out on Bruker S00MHz NMR instrument
equipped with an inverse broadband probe at room temperature (25 °C). Proton direct
observe experiments are typically acquired in eight scans using a 45 degree observe pulse
and approximately five second recycle delay (this includes the acquisition time). Carbon
direct observe experiments are typically acquired using a 45 degree pulse and a 1 second
recycle delay (again, this includes the acquisition time). Proton decoupling is applied
during acquisition. We obtained good S/N for most types of carbon atoms under these
conditions, although the line intensities could vary by up to two-fold relative to the
carbon integral. NOE experiments were run as double pulsed field gradient spin echo
NOEs (DPFGSE-NOE) at 800ms build-up time. The carrier is placed on the resonance to
be perturbed, and the selective excitation pulse is in the range of 20-160ms, depending on
the extent of chemical shift overlap. Homonuclear correlation experiments (COSY) are
run using pulsed field gradients, typically acquiring 2048 (direct dimension) by 256
(indirect dimension) points. We linearly predict 2x in the indirect dimension and zero fill
another 2x to give a final data matrix of 1024 x 1024. Heteronuclear correlation
experiments (HSQC or HMBC) are also run as pulsed field gradient experiments with the
same acquisition and processing parameters. Carbon-proton HSQC is run using a 'H-"C
coupling of 145 Hz; carbon-proton HMBC is generally run optimized for eight Hz
couplings, with a one-bond filter. All pulse sequences were Bruker library standard. Any

significant deviations from these conditions are described if needed.

2-Bromoacrylonitrile (entry 2 of Table 3)

Br

J

The proof of this structure is made primarily from the observation that both protons are

connected to the same carbon, and that there is only one protonated carbon in the
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molecule. The HSQC experiment correlates protons to their attached carbons as long as
the 1-bond "“C-'H coupling used for measurement is approximately correct. If the

coupling constant is incorrect it is typically not possible to observe a correlation.

The proton 1D NMR spectrum consists of two doublets at 7.10 and 6.73 ppm, each with a
3.2 Hz coupling. This is pretty typical for terminal methylenes.

[ren

Expansion of 1D proton

03

02

0.1

I '
N ]J L
17

0.0

T T —T T T T T T T S T T L T
71 7.0 6.9 6.8 [ppm]

The 1D "“*C spectrum shows the expected three carbons, one of which is protonated. The

observed chemical shifts match chemical shift predicted values reasonably well.

[rel]

1D 13C spectrum, 1H-
decoupled

150
N i)

100
| W
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The gHSQC experiment shows that both protons are connected to this protonated carbon,

establishing the structure.

Cl
A A E
1H-13C gHSQC 8-
o 2 i 2y
D | T T T | T T T T T T T T T T T T T T T T T T
74 T2 7.0 6.8 6.5 F2 [ppm]
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Determination of the E/Z configuration (entry 4, Table 3)

/

Br Br
(E)-2-bromopent-2-enenitrile (Z)-2-bromopent-2-enenitrile

In the analysis that follows, we looked at a mixture of these two double bond isomers to
identify the vinyl proton chemical shift for each compound. This allowed us to determine
which compound was formed in subsequent reactions. The simplest way to discriminate
between these isomers is to measure the three bond heteronuclear coupling constant
between the vinyl proton and the nitrile carbon; in the compound on the left these are
trans and so we would expect a coupling constant of greater than 10 Hz, whereas in the
compound on the right these are cis and we would expect a coupling constant of
approximately 5 Hz. A coupled carbon spectrum was used to make this determination,
and since the two isomers are at somewhat different concentrations, we can relate this
measurement back to the proton spectrum through the HSQC (not shown), or simply

from the difference in intensity in the proton spectrum.

Table of chemical shifts and important coupling constants

(E)-2-bromopent-2-enenitrile (Z)-3-bromohex-3-en-1-yne
vinyl TH  7.195 ppm 7.379 ppm
3JHH 7.9 Hz 7.1 Hz
13C 157.47 ppm 155.40 ppm
114.89 116.64
84.66 88.74
27.00 25.63
12.69 11.73
3JCH 12.6 Hz 6.5 Hz

The proton spectrum of the mixture shows that each isomer has a typical three-bond
proton-proton coupling between the vinyl proton and the methylene of the ethyl. This

shows that the vinyl proton and ethyl are on the same carbon.
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The carbon spectrum shows five pairs of chemical shifts, one pair for each carbon, with
no significant overlaps. The coupled carbon spectrum clearly shows the difference in
vinyl proton to nitrile carbon coupling, allowing us to make the assignments as given in

the table.

[rel]

1D proton

Lo |

[rel}

Expansion of 1D proton

TR T T

o

7.40 7.35 7.30 7.25 7.20 7.15 [ppm]
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3.'H, C NMR spectra

'"H NMR

d (entry 1 of Table 1):

ic aci

2-Chloroacryl

COOH

Cl

1.0000

0.8554

Integral

ppn 8 7 b 3] 4 3

canr0d

Current Data Parameters

USER jehi
NAME 31419-201-A5h
EXPNO 10
PROCNO 1

F2 - Acquisition Parameters

Date_ 20070524
Time 17.04
INSTRUM spect
PAOBHD 5 mm BBO BB-1H
2530

65536

OMsS0

16

2

B8278.146

FIDRES 0.126314
AQ 3.9584243
RG 256
D 60.400
DE 6.00
TE 303.2
D1 1.00000000
MCREST 0.00000000
MCWAK 0.01500000

Hz
Hz
SEeC

usec
usec
K
SEC
sec
sec

===m===a CHANNEL f| ========

NUCY iH
P1 11.25
PL1 =3.00
SFO1 400 . 1324710

usec
]
MHz

F2 - Processing parameters

s1 32768
5 400. 1299973
WOW EM
S58 0
LB 0.30
GB 9
PC 1.00

1D NMA plot parameters

CX 20.00
cY 6.00
FiP 9.000
Fi 3604.17
F2pP -1.000
£ -400.13
PPMCM 0.50000
HZCH 200 .06500

MHZ

Hz

cm
cm

ppm

Hz

pom

Hz
ppm/cm
Hz/cam
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BC NMR

d (entry 1 of Table 1):

1C acCl

2-Chloroacryl

BRUKER

o

cnmr01
Current Data Parameters
USER jeli
COOH NAME 11419-201-A
EXPNO 20
PROCNO I
F2 - Acquisition Parameters
o_ Date_ 20070525
Time 11.50
INSTRUM spect
PROBHD S5 mm BBO BB-1H
PULPROG zgpg30
TD 65536
SOLVENT DMSO
NS 128
DS 4
SWH 23980.814 Hz
FIDRES 0.365918 Hz
AQ 1.3664756 sec
RG 5792.6
bW 20.850 usec
DE 6.00 usec
TE 303.2 K
D1 2.00000000 sec
dll 0.03000000 sec
DELTA 1.89999998 sec
MCREST 0.00000000 sec
MCWRK 0.01500000 sec
szzsssss CHANNEL £l ==s=====
NUC1 13c
Pl 9.00 usec
PL1 0.00 dB
SFO1 100.6228298 MHz
======== CHANNEL f2 ========
CPDPRG2 waltzlé
NUC2 1
BCPD2 80.00 usec
PL2 -3.00 dB
PL12 14.04 dB
PL13 16.00 dB
SFO2 400.1316005 MHz
F2 - Processing parameters
ST 32768
i%mm 100.6128123 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
T T T T T T T I BC 1.40
200 180 160 140 120 100 80 60 0 ppm
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'"H NMR

Methyl 2-chloroacrylate (entry 2 of Table 1)

COOMe

Cl

Integral

1.0000
0.9984

ppm

o—

o

cnmrQ1

Current Data Parameters

USER jcli
NAME 31419-201-BCOCI3
EXPNO 10
PROCND 1

F2 - Acquisition Parameters

Date_ 20070530

Time 14.50
INSTRUM spect
PROBHD 5 mm BBO BB-1H
PULPROG 2930

O 65536
SOLVENT €oci3

NS 16

0s 2

SHH 8278.146 Hz
FIDRES 0.126314 Hz
AQ 3.9584243 sec
ARG 406 .4

D 60.400 usec
BE 6.00 usec
TE 303.2 K

01 1.00000000 sec
MCREST 0.00000000 sec
MCHRK 0.01500000 sec

1H
11.25 ysec
-3.00 a8
SF01 4001324710 MHz

F2 - Processing parameters

S1 32768

SF 400. 1300009 MHz
WOW EM

S5B 0

LB 0.30 Hz

68 0

PC 1.00

1D NMR plot parameters

cx 20.00 cm

Cy 10.00 cm
FiP 9.000 ppm
Fi 3601.17 Hz
Fap -1.000 ppm
Fe -400.13 Hz
PPMCM 0.50000 ppm/cm
HZCM 200.06500 Hz/cm
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3C NMR

Methyl 2-chloroacrylate (entry 2 of Table 1)

COOMe

200

180

160

140

120

T
100

80

60

40

20

0 ppm

Gy

cnmr 05

Current Data Parameters

USER jeli
NAME 31419-201-B
EXPNO 30
PROCNO 1

F2 - Acquisition Parameters
Date_ 20070530
Time 22.07
INSTRUM spect
PROBHD 5 mm BBO BB-1H
PULPROG zgpg30

by 65536
SOLVENT CDC13

NS 1024

DS 4

SWH 23980.814 Hz
FIDRES 0.365918 Hz
AQ 1.3664756 sec
RG 5792.6

Dw 20.850 usec
DE 6.00 usec
TE 300.0 K
Di 2.00000000 sec
dii 0.03000000 sec
DELTA 1.89999998 sec
MCREST 0.00C00000 sec
MCWRK 0.01500000 sec
======== CHANNEL fl ========
NUC1 13c

Pl 6.25 usec
PL1 -3.00 gB
SFO1 100.5725347 MHz
======== CHANNEL {2 ========
CPDPRG2 waltzlé
NuCc2 1H
PCPD2 75.00 usec
PL2 -3.00 dB
PL12 17.23 dB
PL13 17.23 dB
SF02 3889.9315997 MHz
F2 - Processing parameters
81 32768

SF 100.5624764 MHz
wWDw EM

SSB 0

LB 1.00 Hz
GB Q

BC 1.40
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DEPT

Methyl 2-chloroacrylate (entry 2 of Table 1)

COOMe
BRUKER

enmx 05

Current Data Parameters

USER jeld
. x 3 :: . NAME 30419-201-BCDC13
DEPT experimental results indicate the existence of a terminal olefin. 3 EXPNO 10
PROCNO ¥
F2 - Acquisition Parameters
Date_ 20070531
r Time 13.56
INSTRUM spect
PROBHD 5 mm BBO BB-1H
PULPROG deptl135
TD 65536
SOLVENT €pcl3
NS 256
Ds 4
SWH 23980.814 Hz
FIDRES 0.365918 Hz
AQ 1.3664756 sec
RG 16384
DW 20.850 usec
DE 6.00 usec
T2 300.0 K
CNST2 145.0000000
D1 2.00000000 sec
d2 0.00344828 sec
12 0.00002000 sec
ELTA 0.00000786 sec
MCREST 0.,00000000 sec
MCWRK 0.01500000 sec
======== CHANNEL fl ========
NUC1 13c
Pl 6.25 usec
P2 12.50 usec
PL1 -3.00 a8
SFO1 100.5725347 MHz
======== CHANNEL f2 =s=======
CPDPRG2 waltzlé
Nuc2 1H
P3 7:30. usec
pd 14.60 usec
FCPD2 75.00 usec
PL2 -3.00 dB
PL12 17.23 as
SF0O2 399.9315997 MHz
F2 - Processing parameters
SI 32768
SF 100.5624780 MHz
WDW EM
SSB a
LB 1.00 Hz
A I T T 1 T T T 7 T | T T e . hw
200 180 160 140 120 100 80 60 40 20 ppm
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|
COOH i
cnmrQl
W_. Current Data Parameters
USER jeli
NAME 31419-206-2
EXPNO io
PROCNO 1
F2 - Acquisition Parameters
Date_ 20070708
Time 10.54
INSTRUM spect
PROBHD S5 mm BBO BB-1H
PULPROG zg30
TD 65536
a1 SOLVENT DMSO
M NS 16
DS 2
Z. SWH 8278.146 Hz
FIDRES 0.126314 Hz
) 20 3.9584243 sec
v— RG 574.7
.o Dw 60.400 usec
~ DE 6.00 usec
A TE 297.4 K
*) D1 1.00000000 sec
l.lD. MCREST 0.00000000 sec
< MCWRK 0.01500000 sec
T ssgzcrs=s CHANNRL £1 =s====o=
S NUC1 1H
= Pl 11.25 usec
e PL1 -3.00 dB
>, SFO1 400.1324710 MHz
Auu F2 - Processing parameters
= s1 32768
[-5] SF 400.1300013 MHz
~ P WDH EM
= il ) SSB 4]
o= LB 0.30 Hz
2 cB 0
PC 1.00
) T i _ T T !
o=
10 9 8 7 6 0 ppm

2-Bromoacryl
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COOH

Br

BC NMR

d (entry 3 of Table 1):

:;.:

251

enmr{l

USER
NAME
EXPNO
PROCNO

Date_
Time
INSTRUM
PROBHD
PULPROG
TD
SOLVENT
NS

CPDPRG2
NUC2
BCPD2
PL2

W e
PL1
SFO2

1C acl

T T
200 180 160

2-Bromoacryl

140

T
120

100

20 0

Current Data Parameters

jeli
31419-206-1DMSO

10

3

F2 - Acquisition Parameters

20070706
23.04
spect

S mm BBO BB-1H
zgpg30
32768
DMSO
8192
i6
23980.814 Hz
0.731836 Hz
0.6832628 sec
1448.2 |
20.850 usec
6.00 usec
298.3 K
0.10000000 sec
0.03000000 sec

0.00000000 sec

80.00 usec
-3.00 dB
14.04 dB
16-00 @B
400.1316005 MHz

F2 - Processing parameters

32768
100.6127793 MHz

S20



'"H NMR

Ethyl 2-Bromoacrylate (7entry 4 in Table 1)

COOEt

Br

75C overnight

INSTRUMENT cnmr05
USER jeli
NAME 27291-143B-75Con
EXPNO 7 10
PROCNO : cog
F2 - Acquisition Parameters
Date_ 20041026
Time 9.51
INSTRUM spect
PROBHD 5 mm BBO BB-1H.
PULPROG zg30
TD 65536
SOLVENT - DMSO

’ NS 16
DS 2
SWH 8278.146 Hz
FIDRES 0.126314 Hz
AQ 3.9584243 sec
RG 256
DW : 60.400 usec
DE D 6.00 usec
1B - 300.0 K
D1 1.00000000 sec
zz==s=== CHANNEL NH SR mEE
NUC1 1H
Pl 7.30 usec
PL1 -3.00 dB
SFO1 399.9324697 MHz
F2 - Processing parameters
ST 32768
SF 399.9299997 MHz
wWDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00

1.00

.49

ppm
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3C NMR

L)

cnmrQ5

Current Data Parameters

usec

ds
MHz

MHz

Hz

USER jeli
Ooomﬁ NAME 31419-201-D
EXPNO 10
PROCNOQ i
F2 - Acquisition Parameters
m_. Date_ 20070528
Time Z2.51
' INSTRUM spect
PROBHD S5 mm BBO BB-1H
PULPROG zgpg30
TD 65536
SOLVENT DMSO
NS 512
Ds 4
SWH 23980.814
FIDRES 0.365918
AQ 1.3664756
RG 8192
DW 20.850
DE 6.00
TE 300.0
Dl 2.00000000
dll 0.03000000
DELTA 1.89999998
MCREST 0.00000000
MCWRK 0.01500000
======== CHANNEL fl ====
NUCl 13C
Pl 6.25
PL1 -3.00
SFO1 100.5725347
======== CHANNEL £2 ====
CPDPRG2 waltzlé
NUC2 1H
PCPD2 75.00
PL2 -3.00
PL12 17.23
PL13 17.23
SFO2 399.9315997
F2 - Processing parameters
SI 32768
SF 100.5625283
WDW EM
558 0
LB 1.00
T T T GB 0
I T T I ] I T T T T BC 1.40
200 180 160 140 120 100 80 60 40 20 ppm

Ethyl 2-bromoacrylate (entry 4 of Table 1)

S22



'"H NMR

COOEt

Current Data Parameters

(Z)-Ethyl 2-bromobut-2-enoate (entry S of Table 1)

weili
25689-dibrib
Br b
PROCNO . 1
F2 - Acquisition Paramelers
Date_ 20041029
Time 16.47
INSTRUM spect
PROBHD 5 mm BBO BB-1H
PULPROG 2930
\ i) 65536
SOLVENT OMSO
NS 16
0s 2
SHH B278. 146 Hz
FIDRES 0.126314 Hz
AG 3.9584243 sec
RG 164.3
oW £0.400 usec
BE 6.00 usec
\r 1E 300.0 K
01 1.00000000 sec
s==z=z== CHANNEL 1
NUCH H
P1 9.50 usec
PL1{ -3.00 db
SFO1 400. 1324710 MH2
| F2 - Processing parameters
‘ S 32768
5F 400. 1299948 MHz
HOW EM
558 0
LB 0.30 Hz
68 0
‘ PC 1.00
1
o ,F ﬁ | 10 NMA plot parameters
= A et A oX 20.00 cm
| Cy 12.50 cm
, | ! Fip 11.000 pom
| \ Fi 440143 Hz
= & b=t & |= e F2p 000 ppn
= o = oy @™ el £2 -400,13 Hz
2 © {o] 0 0 :J PRMCM 0.60000 pan/cm
7 i : s 3 HZCM 240.07800 Hz/cn
AU rTTrT T mane; T T T 7 T
10 8 6 4 0
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3C NMR

(D

enmrQ5

Current Data Parameters

S24

(Z)-Ethyl 2-bromobut-2-enoate (entry S of Table 1)

USER jeli
NAME 31419-201-C
Ooom._“ EXPNO 10
PROCNO 1
F2 - Acquisition Parameters
Date_ 20070528
Br Time 22.13
INSTRUM spect
PROBHD 5 mm BBO BB-1H
PULPROG zgpg30
TD 65536
SOLVENT DMSO
NS 812
Ds 4
Sh 23980.814 Hz
FIDRES 0.365918 Hz
AQ 1.3664756 sec
RG 8192
Dw 20.850 usec
DE i 6.00 usec
TE 300.0 K
D1 2.00000000 sec
di 0.03000000 sec
DELTA 1.89999998 sec
MCREST 0.00000000 sec
MCWRK 0.01500000 sec
======== CHANNEL £l ========
NUC1 13C
1 6.25 usec
PL1 -3.00 dB
SFO1 100.5725347 MHz
======== CHANNEL £2 ========
CPDPRG2 waltzlé
NUC2 1H
PCPD2 75.00 usec
PL2 -3.00 dB
PL12 17.23 dB
PL13 17.23 dB
SFO2 399.9315997 MHz
F2 - Processing parameters
SI 32768
SF 100.5625283 MHz
WDW EM
SSB 0
LB 1.00 Hz
T T e} _ T F=o T === , _ e o
500 B0 160140 1200 108 80 60 40 20 0 ppm



'"H NMR

2-Bromo-1-phenylprop-2-en-1-one (entry 6 of Table 1)

Integral

Br

ppm

10

Current Data Parameters

USER 2wan
MAME 30836-199-10MS0
EXPNO 10
PROCNO 1
F2 - Acquisition Parameters
Date 20041105
Time 14.26
INSTAUM spect
PROBHD 5 mm BBO BB-1H
PULPROG 2930
10 65536
SOLVENT DMSO
NS
08 2
SHH 8278.146
FIDRES 0.126314
A3 3.9584243 sec
AG 287.4
o™ 60.400 usec
DE 6.00 usec
TE 300.0 K
01 1.0000000C sec
mamz== CHANNEL 1 sss=====
iH
9.50 usec
-3.00 d8

4D0. 1324710 MHz

F2 - Processing parameters

51 32768

5F 400. 1298853 MHz
WOW EM
558 (¢S

L8 0.30 Hz
6B Q

PC 1.00

40 NMR plot parameters

Cx 20.00 cm
cY .00 cm
FipP $1.000 ppm
Fi

Fep

3

PPMCM

HZCM

S25



'"H NMR

2-Bromo-1-(4-fluorophenyl)prop-2-en-1-one (entry 7 of Table 1)

Br

Integral

———
|

18.024

30836-199-2 OMSO BOdeg 1d

Current Data Parameters

USER
NAME
EXPND
PACCNO

Iwan

3CH36-199-20M50

10
1

F2 - Acquisition Parameters

Date 20041109
Time 14.33
INSTRUM spect
PRCBHD 5 mm B8O BB-1H
PULPROG 7030
0 63536
SOLVENT oMse
NS 16
s 2
Sk 8278. 146
FIDRES 0.126314
AQ 3.9584243
RG 3e2.5
oW 60.400
DE 65.00
TE 300.0
b1 1.00000000
s==ss=z= CHANNEL f{ ==

NUC1 iH
P 9.50
PL1 -3.00
SFO4 4001324710

Hz

sec

usec
usec
K

usec
a8
MHZ

F2 - Processing parameters

S1

0 N¥R ¢

32768

400. 1299950
EM

Q

0.30

4}

1ot parameters

240 07800

MHz

Hz

S26



'"H NMR

2-Bromoacrylaldehyde (entry 1 of Table 2)

|
|
|

Br

CHO

37796-111-1b DMSO 60deg. 2.5 h

tnLegral

apm

cnar0}

Current Data Parameters

Iwan
37795-111-1b-DMSO

10

3

F2 - Acquisition Parameters

date_
Tire
INSTAUM
PROBHD
PULPROG
m
SOLVENT
NS

05

1E

01
MCREST
MCHAK

20070614
12.05
spect

5 mm BBO B8-1H
2930
65536
oMsD
16
2
8278. 146 Hz
0.126314 Hz
3.9584243 sec
128
80.400 usec
6.00 usec
297.4 K
1.00000000 sec
0.00000000 sec
0.01500000 sec

wezssm=s CHANNEL f] s===s=ss

NuCH
Pl
PLY
SFO1

IH
11.25 usec
-3.00 o8
4D0. 1324710 MHz

F2 - Processing parameters

51
5F
[or]
558
L8
68
PC

32768
400 . 1300045 MHz
1
o
0.30 Kz
L]
L.00

D NMA plot parameters

3BuCH

4204

20.00 co
3.00 ca
10.000 opa

4001.30 Hz
©.000 ppr
9,00 K2
0.50000 pon/tn
200 08300 Hi/ca
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BC NMR

2-Bromoacrylaldehyde (entry 1 of Table 2)

ppm

188.030

--140 . 476

wiad

13

37796-141-1b DMSO 60deg, 2.5h

Br

CHO

oo
oo
a o~
oo
mm
L

39.501
39,281
39.082
38.872

com

180

166

140

100

0

60

40

20

cazr0l

Current Data Paramelers

USER wan
NAME 37786~ 11~ 10-04SD
EXPNO 10
PROCKD 1

F2 - Acquisition Paracelers

Date 20070615
Tize 3.58
INSTRUM spect
PAQBHD 5 o% BBO BB-1H
PULPROG 190930

10 32768
SOLVENT OMS0

NS #0936

0s 16
SHH 23900.81¢ M
FIORES 0.731836 Hr
AQ 0.6832620 sec
a6 1149.4

O 20.850 usec
9€ 6.00 usec
1€ 298.4 X
L1 1.00000000 sec
g1 003000000 sec
QELTA 0.09999398 sec
MCAEST 0.00000000 sec
MCHAK @ 01590000 sec

ensmnsas CHARNEL 1] sasseses

NUC1 130

Pl 9.00 usec
oLl 0.00 03
SFO1 100.6227890 MHz

mremmemn CHANNEL 12 memssess

CPCPAG2 walt216
wuc2 H
PCPD2 80.00 usec
L2 <3.00 o8
PLIZ2 14.04 38
PLI3 16.00 B
sFe2 4001316005 MHz
#2 - Processing paranelers
1 327%5
SF 100 627793 M1
WO [
5SB (1]
2 1.08 =2
33 .
#C 1.2C

NeA pict pecacelers

200 00C pos
20122.55 Wt
8 00T o5

w2 360 Hr
1008000 cpa/en
arru ARG 1AM Mrden
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'H NMR

(Z)-2-Bromobut-2-enal (entry 2 in Table 2)

L

Br

CHO

37796-111-2b OMSO 60deg. 2.5 h

tegral

in

=
P=}
Do
o

i
|
i

1.0428

i
It 1

3.0988

oom

n

cnery

Current Data Parameters

72 - Acquisition Paramelers

Date._ 20070614

Time 12.13
INSTRUM spect
PROBHD 5 mm BBO BB-1H
PULPROG 2930

0 65536
SOLVENT oMs0

NS 16

08 2

SiH B8278. 146 Hz
FIDAES 0.126314 Hz
A0 3.9584243 sec
AG 203.2

on 60.400 usec
) 3 6.00 usec
TE 297.4 K

N 1.00000000 sec
YCREST 0.00000000 sec
MCHAK 0.01500000 sec

=== CHANNEL /1 L LLE)
1H
11.25 usec
-3.00 08
SFOY 400.1324710 MH2

F2 - Pracessing parameters

51 32768
SF 4001300027 ¥Hz
WO £
558 0
L8 G.30 H2
58 9
2 1.00

10 ¥R plot paraneters

ox 20.00 ¢

oY 8.00 cr
1P 10: 000 com

EY 4001.30 Wz

FIP © 000 ppe
£2 0.00 K
OFMEW 0 50000 pom/ca
=20 200 06500 Hz/crm
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ppm

3C NMR

37796-111-2b DMS0 BOdeg, 2.5h

(Z)-2-Bromobut-2-enal (entry 2 in Table 2)

enero)
i - = e e =, Curcant Data Parameters
O b < CHO WT MU -— OO o useR Zvan
Y a S D~ N MmO 0 m NaME 37795~ 11-20-0M50
~ < @ Do oo oo © sxPRO 10
@ ) ) GG AL i FROCHD 1
] | j j —
! i w ¥2 - Acquisition Parameters
. i } Br i Jate_ 20070615
| i tine 5.06
INSTRUM spect
PROBHD 9 =a B00 BI-1H
PULPRCG 19pg30
0 32768
SOLVERT Ou50
N§ 4096
0s 16
SHH 23900.814 H2
FIORES 0.731036 H
A0 06832628 sec
RG 3
oW 20.850 usec
oe 6.00 usec
L3 29,4 K
L1 1.00000000 sec
an 0.03000000 sec
DELIA 0.689939998 sec
MCAEST 0.00000000 sec
MCWAK 0.01500000 sec
wasmsssse CHANNEL | ssssesss
Kuc1 13
P .00 uset
L 0.00 08
o 100.6227898 MMz
s CHANNEL 12
CPOPAG2 waitz16
NuCc2 1]
PCPD2 80.00 usec
P2 -3.00 0B
LR 14.04 0@
13 16.00 08
SFo2 400 1316003 Mh2
72 - Processing paraoeters
sl 22768
i 100.6127793 #hz
L] EH
558 Q
B8 1.00 #r
. B o
W 3¢ .40
| _ 10 WA plot paraselers
23 23.00 cn
1 < _ oY 8.00
PR 200.000 op=
& 20122.95 "1
£2F 0 980 ppa
] ¥ ' 2 0.20 W2
140 120 100 80 B0 40 20 RRMTH 1000000 pea/ca
“ze €086 12781 Az/en
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'"H NMR

(Z)-2-Bromopent-2-enal (entry 3 of Table 2)

== ==

37796-111-3b OMSO B0deg, 2.5 h

Br

CHO

i

1.0363

2.

1031

3.2188

ennrdt

Current Dala Paraneters

USER Zwan
NAME 37796-111-30-0M50
ZXPND 10
PROCND i

72 - Acguisition Parameters

Date_ 20070614

Tire 12.20
INSTAUM spect
PROBHE 5 mm BBO BB-1H
PULPACG 2930

10 65536
SOLVENT 0MS0

NS 16

08 2

Stirt 8278. 146 H2

7 1ORES 0.126314 He
A0 3.9584243 sec
AG 181

oW 60.400 usec
OE 6.00 usec
TE 297.4 K

o 1.00000000 sec
MCREST 0.00000000 sec
MCWAK 0.01500000 sec

msssszsa CHANNEL 11 s=sszsss

NUCH 1H

o 11.25 usec
AL -3.00 ¢8
SFO01 400.1324710 MHz

F2 - Processing parameters

Sl 32768

SF 4001300049 MHz
W M

558 a

=8 ©.30 Hz

58 0

ag 1.00

10 N¥R plot parateters

Cx 20.0C en

2 6.00 cm
£4P 16002 por
3 4005 30 k2
2 ¢ 000 pon
7 0.00 Hz
2By 9.300%0 apn/ca
HIcY 200 06500 +z/cm
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B3C NMR

(Z)-2-Bromopent-2-enal (entry 3 of Table 2)

37796-111-3b DMSO 60deg, 2.5n

e & 7 &8 & RREBEREZ 2
a = 2 * e i
O @ g IRIRTRELE =
\ | | / %\ m
i i
: i
CHO
Br
| _
i
_ ! J
pom {80 160 140 120 100 a0 50 40

tnardl

Current Oata Parameters

JSER pwan
NAME 37796~ 1 1-30-0M50
2XPRD (]
PROCKD L
72 - acquisition Perameters
Jate 20070615
Tire 8.13
INSTRUM spect
PAOBAD S aw BOJ BE-1H
FULPROG 250330
10 32768
SOLVENT omso
NS 4096
25 1]
Snnt 23380.814 W
F10RES 0.731036 Mz
a0 0.6832628 sec
A 2.3
on 20850 usec
0E 6.00 usec
1€ 298.1 X
mn 1.00000000 sec
an 0.03000000 sec
DELTA 0.89399998 sec
MCREST 000000000 sec
MIWRK 0.01500000 sec
........ CHARNEL ] ===see=s
MCY 13
21 9.00 wsec
PLL 0.00 98
SFO1 1006227098 MMz
easssans CHANNEL 12 sssmsans
CPoPAG2 wallzib
st 1H
2CFo2 80.00 usec
M2 ~3.00 o8
£ 0T 14.0¢ a8
A 16.00 ¢8
skae 2001316005 Mz
£2 - Srecessing poracelers
51 32768
SF 1006127793 Mz
W (2]
ss8 ¢
-8 1.00 k2
53 2
< 1.40

I NM3 Dlot paraTelers
26 00 ¢
5.00 <a
293¢ ©00 opn
20122 55 e
0.000 sen
0 00 Hz
10 50030 patier
1908 12781 wrfen
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'"H NMR

(Z)-2-Bromohept-2-enal (1entry 4 of Table 2)

CHO

37796-111-40 OMSO 60deg. 2.5 h

cnmed)
Curcent Qala Parameters
Br USER Zvan
NAME 37796-11 1-4p-0MS0
IXPNO 10
PROCND 1
F2 - Acauisition Parameters
date _ 20070614
Time 12.27
INSTRUM spect
PROBHD 5 mm 880 BO-1H
PULPROG 2930
0 65536
SOLVENT DMSO
AS 16
0s 2
SKH 8278. 146 Hz
F1DRES 0. 126314 Hz
AQ 3.9584243 sec
RS 161.3
{ DK 60.400 usec
BE 6.00 usec
| & 1€ 297.5 k
04 1.00000000 sec
MCAEST 0.00000000 sec
MCHRAK 0.01500000 sec
mszsasss CHANNEL |) szszasss=
NUCY H
Pi 11.25 usec
PLY =3.00 u8
[ SFOY 400. 1324710 MHz
M % F2 - Processing paramelers
! s1 32768
“ _ _ sF €00.130024) Mz
_ i | HOW ]
1 i 553 0
_ 4 1 I e 8 0.30 =z
E __ & 8 0
-nl.l.._ m 1) 3 100
2 NMA plot parameters
\. i f , 20 00 ¢o
X i \5., 800 cn
3 =2 0 it 10 09¢ ppr
S = o 1l ¢201.30 Hz
X g i [l 2 2 000 pp=
i - F2 .00 Hz
dPuCY 0.30000 gpm/tn
4ICH 206 06502 z/cm
oM 8 B 3 4
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37796-111-4b DMSO, 60 deg, 2.5h

CHO crmr0l
Current Data Parameters
USER 2wan
NAME 37796-111-4b-DHSO
8 EXPNO 20
J PROCNO 1
F2 - Acquisition Parameters
Date_ 20070616
Time 0.15
a1 INSTRUM spect
M PROBHD 5 mm BBO BB-1H
PULPROG 2gpg30
Z. ™ 32768
SOLVENT DMSO
@) NS 4096
- DS 16
— SWH 23980.814 Hz
oo FIDRES 0.731836 Hz

AQ 0.6832628 sec

RG 2048

o] 20.850 usec
DE 6.00 usec
TE 298.3 K

D1 2.00000000 sec

dii 0.03000000 sec

DELTA 1.89999998 sec

MCREST 0.00000000 sec

MCWRK 0.01500000 sec

PCPD2 80.00 usec

PL2 -3.00 dB

L o - d al r PL12 14.04 dB
PL1] 16.00 dB

SFO2 400.1316005 MHz

Sl - Pr s rameter
T T T T Fe E T T i T T T T FEOCRGSLAG: DAL ans £eed

312768
200 180 160 140 120 100 80 60 20 0

150.6127793 MHz

£y
=

o

100.00

(Z)-2-Bromohept-2-enal (1entry 4 of Table 2)

S34



37796-111-50 OMSO 60deg, 2.5 h

CHO

Br

'"H NMR

o
o
=]
o

Integral
1

som

o
a
o
U
s
w
"N

2-Bromo-3-methylbut-2-enal (entry 5 of Table 2)

cnmr0i

Current Data Parameters

USER Twan
NANE 37786-111-50-DM50
EXPNO 16
PROCRO 1

F2 - Acquisition Parameters

Oate_ 20070614

Time 12.33
INSTRUM spect
PAOBHD 5 mm BBO BB-IH
PULPROG 2930

10 65536
SOLVENT BHSO

NS 16

25 e

SWH B278, 146 H
FIDAES 0.126314 Hz
A 3.9584243 sec
A6 203.2

oM 60.400 vsec
ot 65.00 usec
TE 297.5 K
9 1.00000000 sec
MCAEST 0.00000000 sec
MCHAX 0.01500000 sec

msmzeszz CHANNEL |} ==m===s=

NUCH tH

P1 11.25 usec
PLY =3.00 gB
SFO1 4001324710 MHz
F2 - Processing paraseters
si 32768

SF 4001300149 MH2
WOW Em
538 [}

= 0.30 Hr
S b]

AC 1.00

10 NMA clot parametens

& 20.00 ¢n
c 6.00 cn
wiP 10.000 apm
=1 4001 20 H2
2P @ 000 spm
=2 0.00 "2
Puly 3.50000 por
s 200 06500 Hz/cr
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ppm
-=-184.390

3C NMR

EAR

-161.778

Br

37796-111-50 OMSO, 60 deg, 2.5h

CHO

———--122 . 800

A _.%x%g%%%f? e ri%

N —

gom

2-Bromo-3-methylbut-2-enal (entry 5 of Table 2)

160

140

120

100

20

60

a0

20

(L

Current Qata Paraneters
ySEN twan

HAME 37796-111-50-0450
£XPHD 20
PROCKD !

72 - Acquisition Paraaeters
date_ 20070616

Tioe n
INSTRUM spect
PROGHD S n» 880 B8-1H
PULPRZG 2Gpg30

10 32768
SOLYENT bMSO

b 4096

0s 16

SHH 23900.814 Hr
FI09ES 0.731836 W2
1 0.6632628 sec
G 1824.6

o 20.056 usec
BE 6.00 usec
e 2803 K

o1 2.00000000 sec
ail 0.03000000 sec
LT 1.89999998 sec
MCREST 0.00000000 sec
MCHAR 0.01500000 sec
........ CHARNEL |/} s==sssin
aucy 130

M 9.00 usec
PLl 0.00 03
SFO1 100.6227898 Mz
........ CHANNEL 12 sssssnns
CPOPAG2 waltz16
e H
PCPO2 B83.09 usec
L2 -3.00 ab
R 14.04 dB
PLI3 16.00 ¢8
SFa2 400 1316005 vM2

72 - Processing paraceters

& 12758
SF 100 5127793 MM
L0 Ex
533 o
-B 160 M
58 2
s 1.40

10 08 2101 sacamelers

1 20.00 =n

4 12 50 ¢
P 200,000 oo=

£ 20122.55 M

e € 000 son

2 00 -1
SPuCy 10 €080 cofen
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camrgl

Cl CN Current Data Parameters

USER jiwy
NAME L27067-190 80cC
EXPNO 10
PROCND 1
F2 - Acquisition Parameters
Date_ 20060222
Tine 15.19
INSTAUM spect

r PROBHD S mm BBO B8-1H

1 PULPROG 2930

0 65536
SOLVENT DMSO
NS 16
s 2
SHH 8278.146 Ha
£I0RES 0.126314 H2
AQ 3.9584243 sec
a6 287.4
oW 60.400 usec
DE 6.00 usec
TE 673.2 K
01 1.00000000 sec
MCREST 0.00000000 sec
MCHRK 0.01500000 sec

sssesess CHANNEL [1 ==esssss

NUC1 iH

2 8.00 usec
Ly -6.00 48
SF0Y 4001324710 MHz

F2 - Processing paramelers

lategral

51 32768
5¢ 400 . 1299966 MHz
WOW EM
558 ]
i 0.30 #z
&8 0
/! £ 1.00
— I.!blh||b.l||l+~
LL 10 NMR plot parameters
cx 20.00 cn
foi 4 6.14 cm
£1p 10.00C ppn
| 4001.30 Hz
o -0.100 com
FZ -40 .01 He
PRMCH 0.50500 ppm/cr
42 202 08566 Hr/cm

2-chloroacrylonitrile: '"H NMR

=
V]
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2-Chloroacrylonitrile: BC NMR

ppm

ppm

Cl

CN

135.176

——=414. 678

107.995

- 40.007

39.798
39.589
39.380
39.172
38.963
3B.754

%

160

T
140

120

100

80

80

20

caarl

Current Data Paranmeters

USER FELT)
NAME L37749-85-1
EXPNO 20
PROCND 1

F2 - Acguisition Parameters
Date_ 20070525
Time 15.32
INSTRUM spect
PAOBHD 5 mm BBO B8-1H
PULPROG 290930

1] 65536
SOLVENT OMs0

NS 1024

05 4

ShH 23980.814 Hz
FIDAES ©.365318 Hr
20 1.3664756 sec
RG 2580.3

oW 20.830 usec
0E 6.00 usec
1€ 32K
21} 2.00000000 sec
o1t 0.03000000 sec
DELTA 1.89999998 sec
MCREST 0 00000000 sec
MCHRK 0.01500000 sec

amzansas CHANNEL f] mamasess

NuC1 13C

P1 8.00 usec
LR 0.00 08
5FO1 1006226238 Mz
smmasass CHANNEL @ =mmemma=
CPOPRG2 waltzif
NJC2 1H
PCPO2 80.00 usec
e -3.0¢ 08
aLL2 14.04 ¢8
PL13 16.00 0B
5F02 400 1316005 MMz
F2 - Processing parameters
St 32768

SF 10051268193 Mz
WO EM

558 ]

(5] 1.00 Hz
68 ]

PC 140

10 NMR plot parameters

ox 26.00 cm
oy 12.50 cm
Fip 200 .000 ppm
Fi 20122 56 M2
E2 0.0¢0 ppm
£2 000 Hz
SPMCH 1600000 oos/cm
HZCM 1006 12817 Hz/cm
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2-Chloroacrylonitrile: DEPT

DEPT

BRUKER

oN _‘” Ll

camrdl
O— Current Data Parameters
USER jiwu
NAME L37749-85-1
EXPNO 30
PROCNO 1
s < 3 . - F2 - Acguisition Parameters
DEPT experimental results indicate the existence of a terminal olefin. bate 20070608
i Time 15.18
INSTRUM spect
PROBHD S mm BBO BB-1H
PULPROG deptl35
TD 65536
SOLVENT DMSO
NS 256
DS 4
SwWH 23980.814 Hz
FIDRES 0.365918 Hz
AQ 1.3664756 sec
RG 16384
i 20.850 usec
DE 6.00 usec
PE 303.2 K
CNST2 145.0000000
D1 2.00000000 sec
42 0.00344828 sec

0.00002000 sec
0.00001146 sec
0.00000000 sec
0.01500000 sec

z======= CHANNEL fl ========
NUCL 13C
Pl 9.00 usec
p2 18.00 usec
PL1 0.00 dB
SFO1 100.6228298 Mz
zasssass CHANNEL £2 mmsa=see
CPDPRG2 itzlé
NUC2 1
F3 11.25 usec
pd 22.50 usec
PCPD2 80.00 usec
PL2 -3.00 @B
PL12 14.04 éB
SFO2 400.1216005 MHz
F2 - Processing paramelers
34 81 32768
! SF 100.6127690 MHz
i WDk =
§s5B (1]
LB 1.00 Hz
SBAEARNAS RAsAASLLSY T Eaan T e T Siad LALLASEES BAREREEESS CAR T T YT T “MM. ﬁﬁm
P .40
160 150 140 130 120 110 100 90 80 70 60 50 40 ppm
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80 oC

cnr0d

Current Data Parameters

USER JiWu
NAME L27067-179-21n
EXPND 10
PROCNO 1

F2 - Acquisition Parameters

Date_ 20041004
Time 15.20
INSTRUM spect
i PROGHD 5 mm 880 BO-1H
PULPROG 2930
10 65536
SOLVENT oMS0
NS 16
0s 2
SKH B278.146 Hz
FI0RES 0.126314 Hz
AQ 3.9584243 sec
A6 406.4
0w 60.400 usec
0€ 6.00 usec
1 TE 300.0 K
o1 1.00000000 sec
====s=== CHANNEL f1 ==
NUCH iH
P1 9.50 usec
PLL -3.00 ¢B
SFO1 400 1324710 MHZ
F2 - Frocessing parameters
si 32768
SF 400 . 4299956 MHz
WOw EM
558 Q
8 ©.30 Hz
58 0
k _ | t 1.00

SR

1.0000

Integral

10 NMR plot paraneters

20.00 ca
1.56 cm

$0.000 ppm

¥l 4001.30 Hz

F2p -0.100 pon

F -40.01 Hz2

PRMCH 0.50500 ppm/co

RZEM 202 06566 Hz/cm

e = o

0.9972

(o}

2-Bromoacrylonitrile: '"H NMR
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conrdl

Current Data Parazeters

USER bim
NAME L37749-85-2
£1PND 20
PROCND 1

F2 - Acquisiticn Parameters

Oate_ 20070524
Time 22.08
INSTRUM spect
PROSBHD S mm B8O BB-1H
PULPACG 29p930

10 32768
SOLVENT DHs0

NS 4096

o0s 16
SWH 23980 .814 Hz
FIDRES 0.731836 Hz
AQ 0.6832628 sec
a6 5160.5

o 20.850 usec
bt 3 6.00 usec
TE 303.3 K

b 0.1:0000000 sec
ann 0.03000000 sec
DELTA 000000000 sec
MCREST ©.00000000 sec
MCHRK 0.01500000 sec
mszzssss CHANNEL ] ssssssas
NUCH 13c

Py 9.00 usec
PLY 0.00 ¢8
SFO4 100.6227838 MHz
........ CHANNEL 2 e=sesman
CPOPRG2 waltzi6
nC2 H
PCPO2 80.00 usec
L2 =3.00 o8
PLI2 14.04 ¢B
PL13 16.00 B
SFO2 400. 1316005 MHz
72 - Processing paramelers
st 22768

sF 100 6127793 Mz
WOR EM

558 0

L8 1.00 Hz
o8 0

ag 1,40

1D NMA plot parameters

cx 20.00 cm

Y 12.50 ¢cm
FiP 200400 pom

F1 20122.55 W2

Fzp 0000 ppm
F2 0.00 Hz
PPuCH 10 00000 ppm/cm
HICH 1006 12781 Hi/em
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DEPT

2-Bromoacrylonitrile

DEPT

DEPT experimental results indicate the existence of a terminal olefin.

CN

Br

BRUKER

cnmrQl

Current Data Parameters

Hz
Hz
sec

usec
usec

=

USER Jjwu
NAME L37749-85-2
EXPNO 40
PROCNO 1
F2 - Acquisition Parameters
Date_ 20070608
Time 15.37
INSTRUM spect
PROBHD S mm BBO BB-1H
PULPROG deptl35
D 65536
SOLVENT DMSO
NS 256
Ds 4
SWH 23980.814
FIDRES 0.365318
AQ 1.3664756
RG 16184
D 20.850
DE 6.00
TE 303.3
CNST2 145.0060000
Dl 2.00000000
dz2 0.00344828
di2 0.00002000
DELTA 0.00001146
MCREST 0.00000000
MCWRK 0.01500000
====z=== CHANNEL fl ====
NuUCci 13c
Pl 9.00
p2 15.00
PL1 0.00
SFO1 100.6228298
= CHANNEL £2 ====
CPDPRGZ waltzl6
Wuc2 iR
1128
22.50
80.00
-31.00
14.04

400.1316005

12768
100.6127690

e

160

T

150

140

130

120

1

10

]

100

T

90

T

80

[
1.00

TeE 0
PC 1.40

MHz

Processing parameters

b

S42



