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Dithiocarbamate Group Transfer Cyclization Reactions of Carbamoyl Radicals

under “Tin-Free” Conditions

Richard S. Grainger* and Paolo Innocenti

Department of Chemistry, King's College London, Strand, London WC2R 2LS (UK)

GENERAL EXPERIMENTAL

All solvents and reagents were used as received. All reactions were carried out in oven-dried glassware
under nitrogen atmosphere. Infra-red spectra were recorded on a Fourier transform IR spectrometer. *H
NMR were recorded using a 360 MHz spectrometer in deuterochloroform referenced to TMS (0 ppm)
or CHCIj3 (7.26 ppm). Chemical shifts are in parts per million (ppm). Coupling constants are in Hertz (J
Hz). The following abbreviations are used: s-singlet, br. s-broad singlet, d-doublet, dd-double doublet,
t-triplet, m-multiplet. *C NMR were recorded at 90 or 100 MHz in deuterochloroform using CDCl;
(77.0 ppm) as standard. Chemical shifts are in parts per million (ppm). Mass spectra were recorded by
electron impact (EI) or chemical ionization (CI). High resolution mass spectra were recorded using
electron spray ionization (ESI). Analytical TLC was carried out on Merck (aluminium sheets) silica gel
plates using short wave (254 nm) UV light, KMnO, and anisaldehyde to visualise components. Silica

gel (silica gel 60, 230-400 mesh, Merck) was used for flash column chromatography.



Dithiocarbonic acid S-(1-benzyl-2-oxo-pyrrolidin-3-ylmethyl) ester O-(2,2-dimethyl-propyl) ester

(42)

A solution of 1a (52 mg, 0.15 mmol) in toluene (2 mL) was degassed with a nitrogen stream for 15
min. and exposed to visible light while refluxing. After 1 h the solvent was removed under reduced
pressure and the crude purified by column chromatography (hexane / EtOAc 80:20) to give lactam 4a

(35 mg, 67%).

4a: vmax (neat)fem’™ 3459, 2959, 2871, 2243, 1689, 1431, 1224, 1069, 910, 732; & (360 MHz; CDCls)
0.95 (9H, s), 1.72-1.80 (1H, m), 2.12-2.21 (1H, m), 2.80-2.88 (1H, m), 3.11-3.23 (2H, m), 3.20 (1H,
dd, J = 13.7, 8.3 Hz), 3.70 (1H, dd, J = 13.7, 4.5 Hz), 4.19 (2H, s), 4.39 (2H, s), 7.14-7.27 (5H, m); 8¢
(90 MHz; CDCls; DEPT) 24.1 (CH,), 26.5 (CH3), 31.8 (C), 36.7 (CHy), 41.4 (CH), 44.5 (CH,), 46.8
(CHy), 83.5 (CHy), 127.6 (CH), 128.1 (CH), 128.7 (CH), 136.2 (C), 173.9 (C), 214.5 (C); m/z (EI) 351
(M*; 4), 220 (14), 188 (100), 174 (23); HRMS (ESI): calcd for CigHosNO,S,Na (M+Na): 374.1219;

found 374.1222.



Diethyl-dithiocarbamic acid 1-benzyl-2-oxo-azetidin-3-ylmethyl ester (11)
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According to the representative cyclization procedure (method A), a solution of 10 (249 mg, 0.77
mmol) cyclohexane (7.5 mL) was degassed and exposed to visible light while refluxing. After 8 h the
solvent was removed under reduced pressure and the crude purified by column chromatography

(hexane / EtOAc 90:10) to give lactam 11 (174 mg, 70%).

11: vmax (neat)/cm™ 3480, 2975, 1732, 1489, 1417, 1355, 1300, 1206, 1144, 983, 700; & (360 MHz;
CDCls) 1.15-1.21 (6H, m), 2.98 (1H, dd, J = 5.9, 2.2 Hz), 3.17-3.20 (1H, m), 3.53-3.68 (4H, m), 3.72-
3.79 (1H, m), 3.90-3.95 (2H, m), 4.32 (1H, d, J = 15.0 Hz), 4.45 (1H, d, J = 15.0 Hz), 7.25-7.37 (5H,
m); 8¢ (90 MHz; CDCls; DEPT) 11.4 (CHs), 12.4 (CHs), 35.0 (CHy), 44.0 (CHy), 45.8 (CH,), 46.6
(CHy), 48.7 (CH), 49.7 (CH,), 127.6 (CH), 128.1 (CH), 128.7 (CH), 135.4 (C), 168.2 (C), 194.4 (C);
m/z (El) 322 (M*; 14), 174 (100), 147 (31), 117 (17), 91 (81); HRMS (ESI): calcd for C16H,N,0S,Na

(M+Na): 345.1066; found 345.1055.



Diethyl-dithiocarbamic acid 7-benzyl-8-oxo-7-aza-bicyclo[4.2.0]oct-2-yl ester (13)
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According to the representative cyclization procedure (method A), a solution of 12 (283 mg, 0.78
mmol) in cyclohexane (8 mL) was degassed and exposed to visible light while refluxing. After 1 h the

solvent was removed under reduced pressure to give lactam 13 (261 mg, 92%).

13: vmax (neatyicm™ 3434, 2931, 1746, 1486, 1415, 1267, 1206; 5 (360 MHz; CDCls) 1.26 (6H, t, J =
7.1 Hz), 1.45-1.54 (2H, m), 1.65-1.83 (3H, m), 2.24-2.34 (1H, m), 3.59-3.61 (1H, m), 3.64-3.74 (3H,
m), 3.92-4.06 (2H, m), 4.15 (1H, d, J = 15.1 Hz), 4.50-4.54 (1H, m), 4.59 (1H, d, J = 15.1 Hz), 7.23-
7.36 (5H, m); 8¢ (100 MHz; CDCly; DEPT) 11.5 (CH3), 12.4 (CHs), 15.0 (CHy), 21.9 (CHy), 25.0
(CHy), 44.1 (CH), 44.4 (CHy), 46.5 (CHy), 49.0 (CHy), 50.1 (CH), 51.9 (CH), 127.6 (CH), 128.2 (CH),
128.6 (CH), 135.8 (C), 167.8 (C), 193.4 (C); m/z (EI) 362 (M"; 13), 214 (100), 149 (27), 116 (57), 81

(62); HRMS (ESI): calcd for C19H26N20S;Na (M+Na): 385.1379; found 385.1361.



Diethyl-dithiocarbamic acid 1-benzyl-2-oxo-pyrrolidin-3-ylmethyl ester (4b)
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According to the representative cyclization procedure (method A), a solution of 1b (870 mg, 2.6 mmol)
in cyclohexane (30 mL) was degassed and exposed to visible light while refluxing. After 1 h the
solvent was removed under reduced pressure and the crude purified by column chromatography

(hexane / EtOAc 70:30 to 60:40) to give lactam 4b (836 mg, 96%).

4D: vmax (neat)lcm’™ 3468, 2976, 1682, 1489, 1418, 1269, 1206, 1143, 1076, 985, 917, 832, 702; &
(360 MHz; CDCl) 1.25-1.31 (6H, m), 1.84-1.95 (1H, m), 2.19-2.22 (1H, m), 2.94-3.02 (1H, m), 3.17-
3.21 (2H, m), 3.66 (1H, dd, J = 13.7, 6.7 Hz), 3.71-3.85 (2H, m), 3.91 (1H, dd, J = 13.7, 5.2 Hz), 3.95-
4.14 (2H, m), 4.41 (1H, d, J = 14.7 Hz), 453 (1H, d, J = 14.7 Hz), 7.23-7.35 (5H, m); 8¢ (90 MHz;
CDCls; DEPT) 11.5 (CH3), 12.5 (CH3), 23.6 (CH,), 37.8 (CH,), 41.7 (CH), 44.7 (CH,), 46.6 (CH),
46.7 (CHy), 49.7 (CHy), 127.5 (CH), 128.0 (CH), 128.6 (CH), 136.4 (C), 174.7 (C), 195.5 (C); m/z (EI)
337 (M'+1; 5), 188 (100), 116 (36), 91 (29); HRMS (ESI): calcd for Ci7H24N,OS;Na (M+Na):

359.1222; found 359.1225.



Diethyl-dithiocarbamic acid 2-methyl-1-oxo-2-aza-spiro[4.5]dec-6-yl esters (15) and (16)
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According to the representative cyclization procedure (method A), a solution of 14 (107 mg, 0.34
mmol) in cyclohexane (4 mL) was degassed and exposed to visible light while refluxing. After 1 h the
solvent was removed under reduced pressure and the crude purified by column chromatography

(hexane / EtOAc 60:40 to 50:50) to give lactam 15 (14 mg, 13%) followed by lactam 16 (70 mg, 65%).

15: vmax (neat)/cm™ 3462, 2932, 2238, 1681, 1487, 1416, 1302, 1267, 1208, 1141; & (360 MHz;
CDCls) 1.16-1.21 (6H, m), 1.42-1.99 (8H, m), 2.25-2.33 (1H, m), 2.38-2.49 (1H, m), 2.74 (3H, s),
3.12-3.27 (2H, m), 3.65-3.71 (2H, m), 3.93-3.99 (2H, m), 4.22 (1H, dd, J = 12.0, 4.7 Hz); 8¢ (100
MHz; CDCl3; DEPT) 11.6 (CHs), 12.5 (CHs), 21.5 (CHy), 26.5 (CHy), 29.7 (CHs), 30.3 (CHy), 32.2
(CHy), 36.7 (CH,), 46.4 (CHy), 46.6 (CH,), 47.2 (C), 49.8 (CH,), 56.9 (CH), 176.6 (C), 195.7 (C); m/z
(EI) 314 (M*; 14), 217 (50), 166 (100), 135 (54), 116 (33); HRMS (ESI): calcd for CisHxsN20S,Na

(M+Na): 337.1379; found 337.1391.

16: vmax (neat)lcm™ 3454, 2933, 2235, 1689, 1486, 1416, 1268, 1206, 1142, 984, 918; 5y (360 MHz;

CDCls) 1.15-1.18 (6H, t, J = 7.1 Hz), 1.21-1.87 (7H, m), 1.91-2.05 (2H, m), 2.30-2.34 (1H, m), 2.78



(3H, ), 3.22-3.29 (2H, m), 3.59-3.71 (2H, m), 3.88-3.92 (2H, m), 4.27 (1H, dd, J = 11.5, 3.8 Hz); &c
(100 MHz; CDCls; DEPT) 11.6 (CHs), 12.4 (CHs), 21.5 (CHy), 25.8 (CHy), 27.5 (CHy), 29.8 (CHs),
31.0 (CHy), 35.0 (CH,), 46.46 (CHy), 46.52 (CH), 49.2 (CHy), 49.3 (C), 55.5 (CH), 176.5 (C), 193.6
(C); m/z (El) 314 (M"; 21), 198 (73), 166 (100), 116 (26), 88 (13); HRMS (ESI): calcd for

C15H26N20S;Na (M+Na): 337.1379; found 337.1373.



Diethyl-dithiocarbamic acid 1-benzyl-2-oxo-piperidin-3-ylmethyl ester (18) and

Diethyl-dithiocarbamic acid 1-benzyl-2-oxo-azepan-4-yl ester (19)
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According to the representative cyclization procedure (method B), a solution of 17 (320 mg, 0.91
mmol) in cyclohexane (9 mL) was degassed and treated with DLP (40 mg, 0.1 mmol) while refluxing.
Two more DLP portions were added respectively after 1.5 and 3 h. After 4.5 h the solvent was
removed and the crude purified by column chromatography (hexane / EtOAc 80:20 to 60:40) to give

lactam 18 (158 mg, 49%) followed by lactam 19 (28 mg, 9%).

18: vmax (neat)/cm™ 3413, 2931, 1635, 1488, 1416, 1354, 1268, 1205; 5 (360 MHz; CDCl) 1.26-1.33
(6H, m), 1.66-1.92 (3H, m), 2.06-2.15 (1H, m), 2.83-2.89 (1H, m), 3.19-3.23 (2H, m), 3.73-3.93 (4H,
m), 3.98-4.13 (2H, m), 4.56-4.66 (2H, m), 7.26-7.35 (5H, m); 8¢ (90 MHz; CDCls; DEPT) 11.5 (CHs),
12.5 (CH3), 22.0 (CHy), 26.1 (CHy), 39.0 (CH,), 42.3 (CH), 46.5 (CHy), 47.2 (CH,), 49.6 (CH,), 50.3
(CHy), 127.2 (CH), 128.0 (CH), 128.4 (CH), 137.2 (C), 171.2 (C), 196.2 (C); m/z (El) 351 (M*+1; 6),
202 (100), 116 (57), 91 (96), 60 (25); HRMS (ESI): calcd for CigHasN20S,Na (M+Na): 373.1379;

found 373.1378.



19: vimax (neat)/cm™ 3445, 2932, 2238, 1643, 1485, 1417, 1355, 1268, 1206, 1142, 915, 731; & (360
MHz; CDCls) 1.18-1.25 (6H, m), 1.53-1.57 (2H, m), 1.91-1.98 (1H, m), 2.05-2.14 (1H, m), 2.93-3.01
(2H, m), 3.20-3.33 (2H, m), 3.59-3.78 (2H, m), 3.85-4.04 (2H, m), 4.29-4.37 (2H, m), 4.72 (1H, d, J =
14.6 Hz), 7.20-7.46 (5H, m); 8¢ (90 MHz; CDCls; DEPT) 11.6 (CHs), 12.5 (CH3), 26.5 (CH.), 35.8
(CH,), 42.1 (CH,), 45.9 (CH), 46.8 (CH,), 48.4 (CH,), 49.4 (CH,), 51.3 (CH,), 127.4 (CH), 128.3
(CH), 128.5 (CH), 137.6 (C), 172.1 (C), 193.7 (C); m/z (CI, NHs) 351 (M*+1; 100), 253 (10), 204 (68),
165 (23), 149 (31), 118 (58); HRMS (ESI): calcd for CigHzsN,OS;Na (M+Na): 373.1379; found

373.1359.



Diethyl-dithiocarbamic acid 1-benzyl-2-oxo-azocan-4-yl ester (21)
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A solution of 20 (315 mg, 0.87 mmol) in chlorobenzene (9 mL) was degassed and treated with DLP (35
mg, 0.09 mmol) while refluxing. Four more DLP portions were added respectively after 2, 4, 6 and 8 h.
After 10 h the solvent was removed and the crude purified by column chromatography (hexane /

EtOAc 90:10 to 75:25) to give lactam 21 (116 mg, 37%).

21: vmax (neat)/cm™ 2931, 1632, 1418, 1356, 1269, 1207, 1140, 984, 753; 8 (360 MHz; CDCl;) 1.17-
1.22 (6H, m), 1.39-1.60 (3H, m), 1.65-1.79 (2H, m), 2.03-2.10 (1H, m), 2.79 (1H, dd, J = 12.9, 8.2
Hz), 3.05 (1H, dd, J = 12.9, 4.7 Hz), 3.29-3.40 (2H, m), 3.61-3.75 (2H, m), 3.85-4.05 (2H, m), 4.36-
4.45 (1H, m), 4.52 (2H, br. s), 7.12-7.26 (5H, m); 8¢ (90 MHz; CDCls; DEPT) 11.5 (CH3), 12.4 (CHs),
23.2 (CHy), 28.6 (CHy), 32.0 (CH,), 37.4 (CH,), 46.5 (CH,), 47.1 (CHy), 48.3 (CHy), 49.1 (CHy), 50.8
(CH), 127.3 (CH), 128.3 (CH), 128.4 (CH), 137.5 (C), 171.4 (C), 194.0 (C):; m/z (El) 364 (M*; 3), 248
(12), 216 (100), 117 (10), 91 (11); HRMS (ESI): calcd for CigH2sN,0S;Na (M+Na): 387.1535; found

387.1536.
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Current Oata Parameters

NAME pi-Jul24-2003
EXPND 2
PROCNG 1

F2 - Acquisition Parameters

Date_ 20030724
Time .26
INSTAUM AV3BO
PROBHD 5 mm GNP 1H/1
PULPROG zgpg30

] 65536
SOLVENT €oc13

NS 640

05 4

SWH 27173.912 Hz
FIORES 0.414641 Hz
AQ 1.2059124 sec
RG 14596.5

il 18.400 usec
DE 6.00 usec
TE 300.0 K
01 0.01000000 sec
oit 0.03000000 sec
da12 0.00002000 sec
SeERaEEEs ._UI_»Z?HF fl =====s==
NUCH 13C

P 8.50 usec
PL1 6.00 0B
SFO14 90.5646660 MHZ
s===c=xe CHANNEL f2 ss=ssss=
CPDPAG2 waltz16
NuC2 iH
acep2 80.00 usec
L2 1.00 a8
PL12 17.77 dB
PL13 .120.00 a8
SFa2 360.1314405 MHz
F2 - Processing parameters
51 32768

SF 90.5547685 MHz
WOW ]

558 0

B 1.00 Hz
GB 0

PC 1.40

10 NMA plot parameters

cx 23.00 cm
Y 6.30 cm
FiP 220.000 ppm
F1 19922.05 Hz
Fep =1.000 ppm
£2 -90.55 Hz
PPMCM 9.60870 ppm/cm

HICM 870.11322 Hz/cm



Integral

1.212

72.691

-

Current Data Parameters

NAME pi-Nav27-2003
EXPNO 1
PROCNO 1

F2 - Acquisition Parameters

Date_ 20031127

Time 10.37
INSTRUM AY3B0
PROBHD 5 mm GNP 1H/1
PULPROG zg30

O 32768
SOLVENT cocl13

NS 16

0s 2

SWH 7440.476 Hz
FIDRES 0.227065 Hz
AG 2.2020595 sec
RG 362

OW 67.200 usec
DE 6.00 usec
TE 300.0 K

0 0.10000000 sec
z======= [HANNEL f{ =s=s======
NUC1 iH

P1 11.60 usec
PLY 1.00 dB
SFOtL 360.1322240 MHz

F2 - Processing parameters

SI 16384
SF 360.1300034 MHz
WOW EM
558 0
LB 0.30 Hz
GB 0
P 4.00

10 NMA plot parameters

C 20.00 cm

CY 12.50 cm
FiP 9.000 ppm

Fi 3241 .17 Hz

F2P 0.000 ppm

F2 0.00 Hz
PPMCM 0.45000 ppm/cm
HZCM 162 .05849 Hz/cm



= 8 9ue & % & 2 dE
| | i | | f Current Data Parameters
" ‘ “ \ NAME  0ec02-2003-4.1
| l R [ EXPND 2
PAROCNO i
m._“MZ m F2 - Acquisition Parameters
ﬁu Z Oate _ 20031202
S \ Time 16.54
Me INSTAUM spect
| PAOBHD 5 mm GNP 1H/{
15 [ PULPROG 7gpg30
m ™ 65936
i SOLVENT €oc13
. ) 3 i . RS 1024
_ ! 0s 4
” SkH 31250.000 Hz
i FIDRES 0.476837 Hz
i AQ 1.0486259 sec
ARG 14596.5
“ oW 16.000 usec
_ | 0E 6.00 usec
TE 300.0 K
11} 0.01000000 sec
ait 0.03000000 sec
. ] & 88 ] 48389 R AaXB89 B g8 a12 0.00002000 sec
g o g I ] geee 2 H{RTE = 9=
T { _ _ 7 ‘ 111 | wnmzsms= CHANNEL fl s=======
_ | __ _, NUC1 13c
| “ if 1 _ Py 9.00 usec
! ' ALt 6.00 oB
SFO1 100.6237954 MHz
ssss==== ﬁxbi_l *N THEANENE
CPOPRG2 waltzi6
NUC2 1H
PCPD2 80.00 usec
PL2 0.00 a8
PL12 19.00 a8
PL13 19.00 a8
SFO2 400.1316005 MHz
F2 - Processing parameters
SI 32768
SF 100.6127752 MHz
WOW EM
558 0
iB 1.00 Hz
6B 0
PC 1.40

10 NMA plot parameters

e 3 R . : . r _ g . . r y . ; : CX 23.00 cm
¥ T T T T T T T I T | CY 6.30 cm
ppm 200 180 160 140 120 100 £qp 220.000 ppm

Fi 22134.81 Hz
FapP -1.000 ppm
F2 -100.61 Hz
PPMCM 9.60870 ppm/cm

HZ0M 966 . 75757 Hz/cm



Current Data Parameters

O NAME pi-Nov27-2003
EXPNO 2
PAOCNO 1
mﬁMZ#m N—Me F2 - Acquisition Parameters
mw Date _ 20031127
Time 10. 44
INSTRUM AV3B0
n_.m PROBHD 5 mm GNP 1H/1
PULPROG 7930
TD 32768
ﬂ‘i SOLVENT £oc13
| NS 16
R 0s 2
] SkH 7440.476 Hz
m FIDRES 0.227065 Hz
| AQ 2.2020595 sec
RG 203.2
OW 67.200 usec
DE 6.00 usec
1E 300.0 K
01 0.10000000 sec
====== CHANNEL f1 ========
NUC1 iH
P1 11.60 usec
PL1 1.00 d8B
SFO1 360.1322240 MHz

F2 - Processing parameters

SI 16384
5F 360.1300067 MHz
WOW EM
558 0
L8 0.30 Hz
GB 0
PC 4.00
P 1D NMR plot parameters
Cx 20.00 cm
cy 12.50 cm
EFiP 9.000 ppm
F1 3241.17 Hz
Fap 0.000 ppm
- = g @ F2 0.00 Hz
& =] i o PPMCM 0.45000 ppm/cm
.Mu.l..'..._ ..__.wm_____._________...________.H ._..%.__.—___“_.._____..H.....MM_....____._ IHﬁZ nmm.ommamIN\nB
ppm 7 6 5 4 3 2 1



a § 5&¢ % 5838 3 ¥
m £y FeEm i N
i Nl
| | i I I \
Et,N— S| N-Me
Ve |
S |
|
16 |
|
H
i | [
. 5 3 #x88 g R’RQY 2 23882 4 IR
8 & KERE § ¢9¢¢ :3e“:,¢ i oz
H_ _ LA
_ A
| i | | I
_
]
{
2 4o r.k%i%ii%ii%ﬁ W
_ _ T T T f T T T _ T _ — _ _ T T _ T T T _ T T T _ T
ppm 200 180 160 140 20 100 80 60 40 20

Current Oata Parameters
NAME Dec01-2003-4.4
EXPNO 2
PROCND 1

F2 - Acquisition Parameters

Date_ 20031201
Time 18.28
INSTRUM spect
PROBHD 5 mm GNP {H/1
PULPROG 29pg30

10 65536
. SOLVENT CoC13

NS 2048

os 4

SkH 31250.000 Hz
FIORES 0.476837 Hz
AQ 1.0486259 sec
AG 36491

oW 16.000 usec
DE 6.00 usec
TE 300.0 K

01 0.01000000 sec
g1l 0.03000000 sec
daf2 0.00002000 sec

======== CHANNEL f] =w=sss==

NUC 13C

P1 9.00 usec
PLL 6.00 dB
SFO1 100.6237954 MHz

=m====== CHANNEL f2 ====s==s

CPOPAG2 waltziB
NuC2 1H
PCPD2 B80.00 usec
PL2 0.00 g8
PL12 13.00 a8
PL13 19.00 48
SFO2 400. 1316005 MHz
F2 - Processing parameters
SI 32768

SF 100.6127771 MHz
WOW EM
SSB Q

i 1.00 Hz
68 4]

PC 1.40

10 NMA plot parameters

CXx 23.00 cm
(e 6.30 cm
Fip 220.000 ppm
Fi 22134.81 Hz
FapP -1.000 ppm
F2 -100.61 Hz
DPMCM 9.60870 ppm/cm

HICM 966. 75757 Hz/cm



Integral

EtL,N” S

Bn
18

418.893

Current Data Parameters

NAME p1-Sep02-2003
EXPNO 6
PROCNO 1

Feé - Acquisition Parameters

Date_ 20030902

Time 16.42
INSTRUM AV3E0
PROBHD S mm GNP 1H/1
BULPRCG zg30

TO 32768
SOLVENT COC13

NS 16

DS 2

SWH 7440.476 Hz
FIORES 0.227065 Hz
AQ 2.2020595 sec
RG 203.2

OwW 67.200 usec
OE 6.00 usec
TE 300.0 K

D1 0.10000000 sec
ss====s= CHANNEL f{ ========
NUCH iH

1 11.60 usec
PL1 1.00 dB
SFO1 360.1322240 MHz

F2 - Processing parameters

SI 16384

SF 360.1300093 MHz
WOW EM
558 0

LB 0.30 Hz
GB 0

PC 4.00

10 NMR plot parameters

G 20.00 cm

C 12.50 cm

FiP 9.000 ppm

F1 3241.17 Hz

F2pP 0.000 ppm

F2 0.00 Hz
PPMCM 0.45000 ppm/cm
HZCM 162.05849 Hz/cm



. 28 8393 8§ 8 T g zen
a SR RISE ¢ A 4 & 2=
m | | _ _ d H Current Data Parameters
\:/ ) 7 | ” NAME 0i-Aug05-2003
| | f EXPNO 1
ELNT S PROCNO i
F2 - Acquisition Parameters
(@) N Date_ 20030806
| Time 2.53
Bn INSTRUM AV360
PHOBHD 5 mm GNP 1H/1
HMW PULPROG 7gpg30
10 65536
: SOLVENT coci3
“ NS " 640
0s 4
i SWH 27173.912 Hz
FIDRES 0.414641 Hz
AQ 1.2059124 sec
AG 14596.5
oW 18.400 usec
OE 6.00 usec
TE 300.0 K
1} 0.01000000 sec
dil 0.03000000 sec
. & & B IR 853 8 83238 8 < 8 293 a12 0.00002000 sec
& & g 5 E&E R 8 599 8 € & Sgd
11 | ” _ ﬂ _ i __ | ssmmzmzz CHANNEL f{ s===ss==
| i | | i | NUCH 13C
| | [ ! \ _ | | | ” Py 8.50 usec
L | 6.00 a8
. SFO4 90.5646860 MHz
s==s==== (HANNEL f2 =====c==
CPOPRG2 waltzib
NUC2 iH
PCPO2 B0.00 usec
PL2 1.00 d8
PL12 17.77 B
aL13 120.00 o8
SF02 360. 1314405 MHz
| F2 - Processing parameters
m s1 32768
| SF 90.5547702 MHz
HOW EN
558 0
LB 1.00 Hz
GB 0
PC 1.40
| - oo |
i i ) . 10 MMR plot parameters
e T L T e L . E m“ mw,ww MH
200 180 160 140 120 100 80 60 40 20 c1p 220.000 ppm
Fi 19922.05 Hz
P -1.000 ppm
F2 -90.55 Hz
PPMCM 9.60870 ppm/cm

HZICM 870.14322 Hz/cm



Integral

Ta0.783

Current Data Parameters

NAME pi-Sep05-2003
EXPNO 1
PROCNO i

F2 - Acquisition Parameters

Date_ 20030905
Time 12.36
INSTRUM AV360
PROBHD 5 mm GNP 1H/1
PULPROG 2930
10 32768
SOLVENT CcOoC13
NS 16

| 0S 2
SWH 7440 .476 Hz
FIDRES 0.227065 Hz
AQ 2.2020595 sec
RG 287 .4
OW B67.200 usec
0E 6.00 usec
TE 300.0 K
D1 0.10000000 sec
======== CHANNEL fi ==
NUC1 iH
P1 11.60 usec
PL1 1.00 dB
SFO1 360.1322240 MHz

F2 - Processing parameters

SI 16384
SF 360.1300053 MHz
WOW EM
558 0
LB 0.30 Hz
GB 0
fC 4.00

i0 NMR plot parameters

CX 20.00 cm

cY 12.50 cm

FiP 9.000 ppm

Fi 3241.47 Hz

Fap 0.000 ppm

F2 0.00 Hz
PPMCM 0.45000 ppm/cm

HZCM 162.05849 Hz/cm ~
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Current Data Parameters

NAME p1-5ep05-2003
EXPNO 7
PROCNO H

F2 - Acquisition Parameters
Oate _ 20030905

Time 21.52
INSTAUM AV360
PROBHD S mm GNP {H/Y
PULPROG 20pg30

T0 65536
SOLVENT coc13

NS 640

0s 4

ShH 27173.912 Hz
FIDRES 0.414641 Hz
AQ 1.2059124 sec
AG 14596.5

0w 18.400 usec
JE 6.00 usec
TE 300.0 K

0t 0.01000000 sec
o1l 0.03000000 sec
ai2 0.00002000 sec
======== [HANNEL f{ ========
NUCH 13C

Pi 8.50 usec
PL 6.00 08
SFO1 90 .5646860 MHz
- == CHANNEL f2 smmmss==
CPOPRG2 waltzi6
NuC2 iH
PCPO2 80.00 usec
pL2 1.00 48
PL12 17.77 dB
PLL3 120.00 gB
SFo2 360.1314405 MHz

f2 - Processing parameters

SI 32768
SF 90.5547637 MHz
WOH EM
558 0
Le 1.00 Hz
GB 0
PC 1.40

10 NMA plot parameters

CX 23.00 cm
cy 6.30 cm
FiP 220.000 ppm
F1 19922.05 Hz
Fap -1.000 ppm
F2 -90.55 Hz
PPMCM 9.60870 ppm/cm

HZCM 870.11316 Hz/cm
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Current Data Parameters

NAME pi1-0ct27-2003
EXPND 2
PROCNO 1

F2 - Acquisition Parameters

Date_ 20031027

Time 13.25
INSTRUM AV3BO0
PROBHD 5 mm GNP 1H/1
PULPROG zg30

TO 32768
SOLVENT Coc13

NS 16

0s 2

ShH 7440.476 Hz
FIDRES 0.227065 Hz
AQ 2.2020595 sec
AG 181

oW 67.200 usec
DE 6.00 usec
TE 300.0 K

D 0.10000000 sec
======== CHANNEL f{ ========
NUC1 iH

P1 11.60 usec
PL1 1.00 dB
SFO1 360.1322240 MHz
F2 - Processing parameters
ST 16384

SF 360.1300044 MHz
WOW EM

SS8 0

LB 0.30 Hz
GB 0

PC 4.00

1D NMR plot parameters

&% 20.00 cm

[ 12.50 cm

FiP 9.000 ppm

Fi 3241.17 Hz

Fep 0.000 ppm

F2 0.00 Hz
PPMCM 0.45000 ppm/cm
HZCM 162.05848 Hz/cm
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Current Data Parameters

NAME p1-0ct23~2003
EXPNO 3
PAOCNO 1

F2 - Acquisition Parameters
Date_ 20031024
Time 0.10
INSTRUM AV36O
PROBHD 5 mm ONP  tH/1
PLLPROG zgpg30

TO 65536
SOLVENT cocl3

NS 640

s 4

St 27173.912 Hz
FIDRES 0.414641 Hz
AQ 1.2059124 sec
RG 14596.5

OW 18.400 usec
DE 6.00 usec
TE 300.0 K

01 0.01000000 sec
o 0.03000000 sec
a12 0.00002000 sec
s=sza=== (HANNEL f{ =sez====
NUC1 13C

P1 B8.50 usec
ALy 6.00 a8
SFO1 90.56466860 MHZ
======== CHANNEL f2 ========
CPOPAG2 waltz16
NUC2 1H
PCPD2 80.00 usec
L2 1.00 gB
PLi2 17.77 o8
PLi3 120.00 a8
SFo2 360.1314405 MHz

F2 - Processing parameters

SI 32768

SF 90.5547745 MHz
WOW EM

558 0

U 1.00 Hz
GB 0

PC 1.40

10 NMA plot parameters

X 23.00 cm
cY 6.30 cm
F1P 220.000 ppm
F1 19922 .05 Hz
FepP -1.000 ppm
F2 -90.55 Hz
PPMCM 9.60870 ppm/cm

HICH 870.11322 Hz/cm



	Diethyl-dithiocarbamic acid 1-benzyl-2-oxo-azetidin-3-ylmeth
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