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NMR	  assignments	  for	  fluorinated	  derivatives	  	  [δ/ppm	  (multiplicity,	  J/Hz)]	  

6 (CDCl3) 7 (CDCl3) 8 (CDCl3) 9	  (C6D6)	   10	  (C6D6)	   15	  (C6D6)	   11	  (CDCl3)	   12	  (CDCl3)	   13	  (CDCl3)	   14	  (C6D6)	  

H1 

C1 

4.20 (t, 8.1) 

65.2 (d, 32) 

3.43 (dd, 
9.2, 28.4) 

79.2 (d, 19) 

3.97 (ddd, 
3.0, 5.9, 
34.1) 
73.5 (d, 35)	  

3.70 (ddd, 
1.8, 10.0, 
11.8) 
80.5 (d, 21)	  

4.62 (ddd, 
2.1, 8.9, 
18.0) 
68.3 (dd, 25, 
34) 

3.78 (m) 

78.2 (t, 28) 

3.84 (dd, 
2.4, 7.0) 

69.6 (d, 29) 

3.20 (ddd, 
1.7, 9.7, 
27.7) 
80.9 (d, 20) 

3.82 (dt, 4.5, 
29.0) 

73.3(d, 14) 

4.43 (m, 
buried) 

72.3 (t, 31)	  

H2 3.75 (t, 3.5) 4.19 (t, 9.6) 3.84 (t, 2.6) 4.08 (t, 9.6) 4.47 (m) 4.45 (t, 9.4) 3.72 (m) 4.08 (t, 9.5) 3.92 (m)	   3.82 (dd, 
2.8, 4.4) 

H3 3.69 (m) 3.66 (dd, 
2.2, 9.5) 

3.96 (dd, 
9.5) 

3.33 (dd, 
2.7, 8.2) 

3.99 (dd, 
3.1, 5.3) 

3.34 (dd, 
2.8, 9.3) 

3.99 (dd, 
2.4, 7.0) 

3.53 (m) 3.92 (m)	   4.00 (m)	  

H4 3.98 (dd, 
3.2, 6.3) 

3.97 (bs) 4.05 (bt, 7.1) 3.85 (m) 4.05 (dd, 
2.2, 5.0) 

3.70 (d, 1.9) 3.72 (m)	   3.90 (d, 2.0) 3.92 (m)	   4.06 (dd, 
2.4, 5.3) 

H5 4.33 (m) 3.58 (t, 6.1) 4.14 (m) 3.36 (m) 3.80 (dd, 
3.1, 5.0) 

3.30 (t, 6.5) 4.33 (t, 7.2) 3.46 (t, 6.3) 4.19 (m) 4.57 (m)	  

H6 4.43 (m) 
3.60 (dd, 
3.1, 11.6) 

3.61 (dd, 
6.3, 8.7) 
3.48 (dd, 
5.8, 8.8) 

3.59 (t, 9.5) 
3.31 (dd, 
4.4, 10.2)	  

3.63 (t, 8.1) 
3.52 (dd, 
5.4, 8.9) 

4.38 (m) 
3.71 (dd, 
2.9, 11.2)	  

3.52 (dd, 
6.3, 9.2) 
3.47 (dd, 
6.6, 9.2) 

4.07 (dd, 
8.5, 11.5)  
3.72 (m)	  

3.53 (m) 3.70 (dd, 
7.2, 10.3) 
3.52 (dd, 
5.1, 10.3) 

4.20 (dd, 
7.9, 11.3) 
3.97 (dd, 
3.5, 11.3)	  

H1’ 

C1’ 

4.65 (ddt, 
2.8, 8.9, 
48.0) 
90.4 (d, 
169) 

4.91 (dt, 3.8, 
51.7) 

90.0 (d, 178)	  

4.87 (dq, 
4.3, 46.7) 

93.5 (d, 178) 

4.88 (dt, 4.5, 
45) 

93.4 (d, 174)	  

-- 

123.6 (t, 
243) 

-- 

121.9 (t, 
245) 

5.02 (ddd, 
5.5, 7.0, 
46.8) 
90.2 (d, 168) 

5.09 (dd, 
8.0, 47.0) 

90.7 (d, 174) 

5.19 (dt, 5.0, 
47.8) 

94.1 (d, 174) 

-- 

120.9 (t, 
242)	  

H2’ 

C2’ 

3.80 (bm) 

63.1 (d, 21) 

4.05 (ddd, 
6.2, 12.6, 
19.6) 
3.85 (m) 
62.9 (d, 23) 

3.78 (bm) 

63.1 (d, 25)	  

3.85 (bm) 

62.3 (d, 25)	  

4.10 (bm) 
3.93 (bm) 

64.1 (dd, 28, 
34) 

3.91 (bm) 
3.78 (bm) 

64.2 (t, 32) 

6.05 (m) 

134.8 (d, 17) 

6.01 (m) 

133.6 (d, 20) 

5.82 (m) 

133.2 (d, 19) 

6.36 (m) 

132.9 (t, 24) 

H3’ 

C3’ 

-- --	   --	   --	   --	   -- 5.43 (bd, 
17.5) 

5.28 (d, 
11.0) 
118.0 (d, 13)	  

5.32 (ddd, 
1.0, 2.5, 
17.0) 
5.21 (d,10.5) 
118.9 (d, 12) 

5.30 (dt, 1.6, 
18.6) 
5.20 (d,10.7) 

119.3 (d, 11) 

5.71 (bd, 
17.5) 
5.10 (d, 
11.2) 

119.3 (t, 10) 
19F 
(CDCl3) 

-198.5 (s) -206.9 (s) -198.5 (s) -196.5 (s) -114.6 (ABq, 
256 Hz, Δδ = 
9.8 ppm) 

114.3 (ABq, 
264 Hz, Δδ = 
6.6 ppm) 

-190.5 (s) -193.7 (s) -184.7 (s) -103.2 (ABq, 
264 Hz, Δδ = 
7.3 ppm) 



3.03.54.04.55.05.56.06.57.07.5 ppm
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5

PC 1.00
GB 0
LB 0.30 Hz
SSB 0
WDW EM
SF 500.1300257 MHz
SI 32768
SFO1 500.1330885 MHz
PL1 −0.50 dB
P1 9.50 usec
NUC1 1H
======== CHANNEL f1 ========

TD0 1
D1 1.00000000 sec
TE 298.0 K
DE 6.50 usec
DW 62.400 usec
RG 64
AQ 2.0448356 sec
FIDRES 0.244532 Hz
SWH 8012.820 Hz
DS 2
NS 8
SOLVENT CDCl3
TD 32768
PULPROG zg30
PROBHD   5 mm CPDCH 13C
INSTRUM spect
Time 19.21
Date_ 20141026
PROCNO 1
EXPNO 9
NAME 20141026

AAACRYOPROTON CDCl3 /opt/topspin aaltiti 12

3.73.83.94.04.14.24.34.44.54.64.7 ppm
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ppm

2.83.03.23.43.63.84.04.24.44.64.85.0 ppm

2.5

3.0

3.5

4.0

4.5

5.0

GB 0
LB 0.00 Hz
SSB 0
WDW SINE
SF 500.1300256 MHz
MC2 QF
SI 1024
PC 1.40
GB 0
LB 0.00 Hz
SSB 0
WDW SINE
SF 500.1300273 MHz
SI 1024
FnMODE QF
SW 13.330 ppm
FIDRES 52.083332 Hz
SFO1 500.133 MHz
TD 128
ND0 1
P16 1000.00 usec
GPZ1 10.00 %
GPNAM1 SINE.100
====== GRADIENT CHANNEL =====

SFO1 500.1330069 MHz
PL1 −0.50 dB
P1 9.50 usec
P0 9.50 usec
NUC1 1H
======== CHANNEL f1 ========

IN0 0.00015000 sec
D16 0.00020000 sec
d13 0.00000400 sec
D1 1.48689198 sec
d0 0.00000300 sec
TE 298.0 K
DE 6.00 usec
DW 75.000 usec
RG 40.3
AQ 0.1537250 sec
FIDRES 3.255208 Hz
SWH 6666.667 Hz
DS 8
NS 1
SOLVENT CDCl3
TD 2048
PULPROG cosygpqf
PROBHD   5 mm CPDCH 13C
INSTRUM spect
Time 19.22
Date_ 20141026
PROCNO 1
EXPNO 10
NAME 20141026

AAACRYOCOSY CDCl3 /opt/topspin aaltiti 12

S3

david
Stamp



65707580859095100105110115120125130135140 ppm
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AAACRYOCARBON CDCl3 /opt/topspin aaltiti 12

PC 0.20
GB 0
LB 1.00 Hz
SSB 0
WDW EM
SF 125.7577651 MHz
SI 32768
SFO2 500.1320005 MHz
PL13 18.36 dB
PL12 17.96 dB
PL2 −0.50 dB
PCPD2 80.00 usec
NUC2 1H
CPDPRG2 waltz16
======== CHANNEL f2 ========

SFO1 125.7703643 MHz
PL1 3.50 dB
P1 10.50 usec
NUC1 13C
======== CHANNEL f1 ========

TD0 1
DELTA 1.89999998 sec
d11 0.03000000 sec
D1 2.00000000 sec
TE 298.0 K
DE 40.00 usec
DW 16.650 usec
RG 13004
AQ 1.0912410 sec
FIDRES 0.458222 Hz
SWH 30030.029 Hz
DS 4
NS 128
SOLVENT CDCl3
TD 65536
PULPROG zgpg
PROBHD   5 mm CPDCH 13C
INSTRUM spect
Time 19.33
Date_ 20141026
PROCNO 1
EXPNO 11
NAME 20141026

727374 ppm
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ppm

3.53.63.73.83.94.04.14.24.34.44.54.64.74.8 ppm

65

70

75

80

85

90
GB 0
LB 0.00 Hz
SSB 2
WDW QSINE
SF 125.7577644 MHz
MC2 echo−antiecho
SI 1024
PC 1.40
GB 0
LB 0.00 Hz
SSB 2
WDW QSINE
SF 500.1300237 MHz
SI 1024
FnMODE    Echo−Antiecho
SW 199.778 ppm
FIDRES 196.293976 Hz
SFO1 125.7678 MHz
TD 128
ND0 2
P16 1000.00 usec
GPZ2 20.10 %
GPZ1 80.00 %
GPNAM2 SINE.100
GPNAM1 SINE.100
====== GRADIENT CHANNEL =====

SFO2 125.7678496 MHz
PL12 19.98 dB
PL2 3.50 dB
PCPD2 70.00 usec
p4 21.00 usec
P3 10.50 usec
NUC2 13C
CPDPRG2 garp
======== CHANNEL f2 ========

SFO1 500.1330069 MHz
PL1 −0.50 dB
P28 2000.00 usec
p2 19.00 usec
P1 9.50 usec
NUC1 1H
======== CHANNEL f1 ========

ZGOPTNS
ST1CNT 0
IN0 0.00001990 sec
DELTA1 0.00071614 sec
DELTA 0.00122500 sec
D16 0.00020000 sec
d13 0.00000400 sec
d11 0.03000000 sec
d4 0.00172414 sec
D1 1.20000005 sec
d0 0.00000300 sec
CNST2 145.0000000
TE 298.0 K
DE 6.00 usec
DW 75.000 usec
RG 46341
AQ 0.0769250 sec
FIDRES 6.510417 Hz
SWH 6666.667 Hz
DS 16
NS 2
SOLVENT CDCl3
TD 1024
PULPROG hsqcetgp
PROBHD   5 mm CPDCH 13C
INSTRUM spect
Time 19.33
Date_ 20141026
PROCNO 1
EXPNO 12
NAME 20141026

AAACRYOHSQC CDCl3 /opt/topspin aaltiti 12

S5

david
Stamp
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AAACRYOPROTON CDCl3 /opt/topspin aaltiti 7

PC 1.00
GB 0
LB 0.30 Hz
SSB 0
WDW EM
SF 500.1300514 MHz
SI 32768
SFO1 500.1330885 MHz
PL1 −0.50 dB
P1 9.50 usec
NUC1 1H
======== CHANNEL f1 ========

TD0 1
D1 1.00000000 sec
TE 298.0 K
DE 6.50 usec
DW 62.400 usec
RG 64
AQ 2.0448356 sec
FIDRES 0.244532 Hz
SWH 8012.820 Hz
DS 2
NS 8
SOLVENT CDCl3
TD 32768
PULPROG zg30
PROBHD   5 mm CPDCH 13C
INSTRUM spect
Time 23.36
Date_ 20141105
PROCNO 1
EXPNO 19
NAME 20141105

4.34.44.54.64.74.84.9 ppm
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3.43.63.84.04.24.44.64.8 ppm
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4.2

4.4

4.6

4.8

5.0

GB 0
LB 0.00 Hz
SSB 0
WDW SINE
SF 500.1300513 MHz
MC2 QF
SI 1024
PC 1.40
GB 0
LB 0.00 Hz
SSB 0
WDW SINE
SF 500.1300509 MHz
SI 1024
FnMODE QF
SW 13.330 ppm
FIDRES 52.083332 Hz
SFO1 500.133 MHz
TD 128
ND0 1
P16 1000.00 usec
GPZ1 10.00 %
GPNAM1 SINE.100
====== GRADIENT CHANNEL =====

SFO1 500.1330069 MHz
PL1 −0.50 dB
P1 9.50 usec
P0 9.50 usec
NUC1 1H
======== CHANNEL f1 ========

IN0 0.00015000 sec
D16 0.00020000 sec
d13 0.00000400 sec
D1 1.48689198 sec
d0 0.00000300 sec
TE 298.0 K
DE 6.00 usec
DW 75.000 usec
RG 57
AQ 0.1537250 sec
FIDRES 3.255208 Hz
SWH 6666.667 Hz
DS 8
NS 1
SOLVENT CDCl3
TD 2048
PULPROG cosygpqf
PROBHD   5 mm CPDCH 13C
INSTRUM spect
Time 23.37
Date_ 20141105
PROCNO 1
EXPNO 20
NAME 20141105

AAACRYOCOSY CDCl3 /opt/topspin aaltiti 7
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AAACRYOCARBON CDCl3 /opt/topspin aaltiti 7

PC 0.20
GB 0
LB 1.00 Hz
SSB 0
WDW EM
SF 125.7577631 MHz
SI 32768
SFO2 500.1320005 MHz
PL13 18.36 dB
PL12 17.96 dB
PL2 −0.50 dB
PCPD2 80.00 usec
NUC2 1H
CPDPRG2 waltz16
======== CHANNEL f2 ========

SFO1 125.7703643 MHz
PL1 3.50 dB
P1 10.50 usec
NUC1 13C
======== CHANNEL f1 ========

TD0 1
DELTA 1.89999998 sec
d11 0.03000000 sec
D1 2.00000000 sec
TE 298.0 K
DE 40.00 usec
DW 16.650 usec
RG 16384
AQ 1.0912410 sec
FIDRES 0.458222 Hz
SWH 30030.029 Hz
DS 4
NS 128
SOLVENT CDCl3
TD 65536
PULPROG zgpg
PROBHD   5 mm CPDCH 13C
INSTRUM spect
Time 23.48
Date_ 20141105
PROCNO 1
EXPNO 21
NAME 20141105
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3.43.53.63.73.83.94.04.14.24.34.44.54.64.74.84.9 ppm

65

70

75

80

85

90

GB 0
LB 0.00 Hz
SSB 2
WDW QSINE
SF 125.7578451 MHz
MC2 echo−antiecho
SI 1024
PC 1.40
GB 0
LB 0.00 Hz
SSB 2
WDW QSINE
SF 500.1300487 MHz
SI 1024
FnMODE    Echo−Antiecho
SW 199.778 ppm
FIDRES 218.483719 Hz
SFO1 125.7678 MHz
TD 115
ND0 2
P16 1000.00 usec
GPZ2 20.10 %
GPZ1 80.00 %
GPNAM2 SINE.100
GPNAM1 SINE.100
====== GRADIENT CHANNEL =====

SFO2 125.7678496 MHz
PL12 19.98 dB
PL2 3.50 dB
PCPD2 70.00 usec
p4 21.00 usec
P3 10.50 usec
NUC2 13C
CPDPRG2 garp
======== CHANNEL f2 ========

SFO1 500.1330069 MHz
PL1 −0.50 dB
P28 2000.00 usec
p2 19.00 usec
P1 9.50 usec
NUC1 1H
======== CHANNEL f1 ========

ZGOPTNS
ST1CNT 0
IN0 0.00001990 sec
DELTA1 0.00071614 sec
DELTA 0.00122500 sec
D16 0.00020000 sec
d13 0.00000400 sec
d11 0.03000000 sec
d4 0.00172414 sec
D1 1.20000005 sec
d0 0.00000300 sec
CNST2 145.0000000
TE 298.0 K
DE 6.00 usec
DW 75.000 usec
RG 20642.5
AQ 0.0769250 sec
FIDRES 6.510417 Hz
SWH 6666.667 Hz
DS 16
NS 2
SOLVENT CDCl3
TD 1024
PULPROG hsqcetgp
PROBHD   5 mm CPDCH 13C
INSTRUM spect
Time 23.48
Date_ 20141105
PROCNO 1
EXPNO 22
NAME 20141105

AAACRYOHSQC CDCl3 /opt/topspin aaltiti 7
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1HNMR of  fluoroalkenes 11 - 13 in CDCl3
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3.84.04.24.44.64.85.05.25.45.65.86.06.26.4 ppm

70
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120

130

140

GB 0
LB 0.00 Hz
SSB 2
WDW QSINE
SF 125.7576895 MHz
MC2 echo−antiecho
SI 1024
PC 1.40
GB 0
LB 0.00 Hz
SSB 2
WDW QSINE
SF 500.1300493 MHz
SI 1024
FnMODE    Echo−Antiecho
SW 199.778 ppm
FIDRES 196.293976 Hz
SFO1 125.7678 MHz
TD 128
ND0 2
P16 1000.00 usec
GPZ2 20.10 %
GPZ1 80.00 %
GPNAM2 SINE.100
GPNAM1 SINE.100
====== GRADIENT CHANNEL =====

SFO2 125.7678496 MHz
PL12 19.98 dB
PL2 3.50 dB
PCPD2 70.00 usec
p4 21.00 usec
P3 10.50 usec
NUC2 13C
CPDPRG2 garp
======== CHANNEL f2 ========

SFO1 500.1330069 MHz
PL1 −0.50 dB
P28 2000.00 usec
p2 19.00 usec
P1 9.50 usec
NUC1 1H
======== CHANNEL f1 ========

ZGOPTNS
ST1CNT 0
IN0 0.00001990 sec
DELTA1 0.00071614 sec
DELTA 0.00122500 sec
D16 0.00020000 sec
d13 0.00000400 sec
d11 0.03000000 sec
d4 0.00172414 sec
D1 1.20000005 sec
d0 0.00000300 sec
CNST2 145.0000000
TE 298.0 K
DE 6.00 usec
DW 75.000 usec
RG 13004
AQ 0.0769250 sec
FIDRES 6.510417 Hz
SWH 6666.667 Hz
DS 16
NS 2
SOLVENT C6D6
TD 1024
PULPROG hsqcetgp
PROBHD   5 mm CPDCH 13C
INSTRUM spect
Time 22.43
Date_ 20141019
PROCNO 1
EXPNO 12
NAME 20141019

AAACRYOHSQC C6D6 /opt/topspin aaltiti 11
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