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[Synthesis of bromoallylic sulfones 5]
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p-CF3-CgH4 4c: 96% p-CF3-CGH4 5¢c: 55%
Me 4d: 96% Me 5d: 91%
Pr 4e: 97% Pr 5e: 75%
Bu 4f: 97% Bu 5f: 19%
adamantyl 4g: 96% adamantyl 5g: 28%

General Procedure for the Preparation of Mercaptotetrazole 1

A mixture of isothiocyanate (1.0 equiv.) and sodium azide (1.5 equiv.) in appropriate solvent (0.63 M)
was refluxed for 6 h. When cool, this mixture was extracted with Et,O (2 times). The aqueous phase was
carefully acidified with ¢ HCI until pH < 2 with ice cooling, and then extracted with Et,O (2 times). The
combined organic phase was washed with H,O and brine, and dried over anhydrous Na,SO,. Filtration
and evaporation in vacuo furnished crude product 1, which was used in the next step without further

purification. Commercially available 1a and 1d were used in the next step as received.
1-(4-Methoxyphenyl)-1H-tetrazole-5-thiol (1b)"'

Refluxed in H,O. 95% yield. White solid: m.p. 138-141 °C; R;0.19 (10:1 CHCl;/MeOH); IR (KBr) 3057,
2931,2910, 2761, 1516, 1490, 1357, 1260, 1050, 830 cm™'; '"H NMR (400 MHz, DMSO-d,) & 3.83 (s, 3H,
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CH,OPh),7.13 (d,J = 9.0 Hz, 2H,ArH), 7.74 (d, J = 9.0 Hz, 2H, ArH); "C NMR (101 MHz, DMSO-d;) §
55.6 (CHy), 1144 (CH), 126.3 (CH), 126.7 (C), 1599 (C), 164.0 (C); ESI-HRMS m/z calcd for
C;H,ON,S (M-H) 207.03470, found 207.03470.

1-(4-(Trifluoromethyl)phenyl)-1H-tetrazole-5-thiol (1c)

Refluxed in H,0. 87% yield. Pale yellow solid: m.p. 123-126 °C; R;0.36 (10:1 CHCL;/MeOH); IR (KBr)
3083, 2949, 2833, 2755, 1484, 1400, 1356, 1277, 1221, 1149, 847 cm™'; 'H NMR (400 MHz, CDCl,) §
7.86 (d,J = 8.4 Hz, 2H, ArH), 8.22 (d, J = 8.4 Hz, 2H, ArH); "C NMR (99 MHz, CDCl,) 8 123.3 (q, Jo »
=282.5 Hz, C), 123.6 (CH), 126.7 (q, Jor = 3.8 Hz, CH), 131.8 (q, J._ = 33.8 Hz, C), 136.0 (C), 163.6
(C); F NMR (376 MHz, CDCL,;) 8 —66.0 (s, ArCF,); ESI-HRMS m/z calcd for C;HN,F,S (M-H)
24501142, found 245.01141.

1-Isopropyl-1H-tetrazole-5-thiol (1e)%

Refluxed in ‘PrOH/H,O = 3:1. 78% yield. White solid: m.p. 74-79 °C; R;0.45 (10:1 CHCI;/MeOH); IR
(KBr) 3058, 2926, 2771, 1510, 1353, 1207, 1048, 785 cm™"; '"H NMR (400 MHz, CDCl,) 6 1.56 (d, J =
6.7 Hz, 6H, CHCHS), 5.00 (sept, J = 6.7 Hz, 1H, CH(CH,),); "C NMR (101 MHz, CDCL,) § 21.0 (CH),
50.6 (CH), 162.8 (C); ESI-HRMS m/z calcd for C,H,N,S (M-H)™ 143.03969, found 143.03968.

1-(tert-Butyl)-1H-tetrazole-5-thiol (1f)"

Refluxed in ‘PrOH/H,O = 3:1. 55% yield. White solid: m.p. 81-86 °C; R;0.54 (10:1 CHCI;/MeOH); IR
(KBr) 3055, 2983, 2913, 2745, 2781, 1513, 1369, 1335, 1305, 1214, 1029, 805 cm™'; 'H NMR (500 MHz,
CDCL,) 8 1.85 (s, 9H, C(CH,),); "C NMR (100 MHz, CDCl,) 8§ 27.6 (CH,), 63.5 (C), 1629 (C);
ESI-HRMS m/z calcd for CsHGN,S (M-H)™ 157.05534, found 157.05559.

1-(1-Adamantyl)-1H-tetrazole-5-thiol (1g)**

Refluxed in DMF, then diluted with H,0O. 98% yield. White solid: m.p. 166-169 °C; R, 0.54 (10:1
CHCI,/MeOH); IR (KBr) 3064, 2909, 1503, 1335, 1032, 790 cm™'; '"H NMR (400 MHz, CDCl;) & 1.78 (m,
6H, 3 x CHCH,CH), 2.27 (brs, 3H, 3 x CH,CHCH,), 2.59 (brd, 6H, 3 x CCH,CH); "C NMR (100 MHz,
CDCl,) 8 29.5 (CH), 35.6 (CH,), 39.2 (CH,), 64.4 (C), 1624 (C); ESI-HRMS m/z calcd for C,;H,sN,S
(M-H) 235.10229, found 235.10244.
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General Procedure for the Preparation of Tributylstannylsulfide 3

To a stirred mixture of alcohol 2 (1.0 equiv.), mercaptotetrazole 1 (1.06 equiv.), PPh; (1.10 equiv.) in
THF (0.17 M) at 0 °C was added DEAD (1.10 equiv.). The consumption of starting alcohol 2 was
checked by TLC analysis. Then, the solvent was evaporated under reduced pressure to give crude product,

which was purified by flash column chromatography (silica gel, eluent: hexane/EtOAc) to afford 3.

(E)-1-Phenyl-5-((3-(tributylstannyl)allyl)thio)-1H-tetrazole (3a)%

82% yield. colorless oil; R, 0.54 (9:1 hexane/EtOAc); IR (neat) 2955, 2925, 1499, 760, 693 cm™’; 'H
NMR (400 MHz, CDCl,) § 0.79-0.96 (m, 15H, 3 x SnCH,CH, and 3 x CH,CH,), 1.27 (tq,J = 8.1, 8.1 Hz,
6H, 3 x CH,CH,CH,), 1.35-1.55 (m, 6H, 3 x CH,CH,CH,), 4.08 (m; the 4 highest peaks presumably
interpretable as dd, J = 6.4, 1.3 Hz, flanking peaks probably due to *Jg, ,;, 2H, CHCH,S), 6.07 (dt, J = 18.7,
6.4 Hz, each peak flanked by Sn isotope satellites as 2 interlocked d, 3J“9 =57.5 Hz, Jm =553 Hz,
1H, CHCHCH,), 6.34 (dt, J = 18.7, 1.3 Hz, each peak flanked by Sn isoto,pe satellites as 2 n’lterlocked d,
ZJ,.QSH’ = 66.6 Hz, Jm — 63.7 Hz, 1H, SnCHCH), 7.51-7.60 (m, 5H, ArH); "C NMR (101 MHz,
CDCl,) 8 9.45 (CH,, flanked by Sn isotope satellites as 2 d, Jl,g e = = 346.7 Hz, Jm e = 331.3 Hz), 13.7
(CH,), 27.2 (CH,, flanked by Sn isotope satellites as 1 d, 3].,9 =54.6 Hz, Jm =54.6 Hz), 29.0 (CH,,
flanked by Sn isotope satellites as 1 d, 2],19 =20.8 Hz, Jm " =20.8 Hz),39.0 (CHZ), 1239 (CH), 129.7
(CH), 130.1 (CH), 133.7 (C), 136.1 (éH), 1399 (CH;, 1539 (C); ESI-HRMS m/z caled for

C,,H(N,SSnNa (M+Na)* 531.15803, found 531.15826.

(E)-1-(4-Methoxyphenyl)-5-((3-(tributylstannyl)allyl)thio)-1H-tetrazole (3b)

85% yield. White solid: m.p. 44-46 °C; R, 0.67 (3:1 hexane/AcOEt); IR (KBr) 1608, 1589, 1513, 1462,
1440, 1408, 1387, 1316, 1258, 1171, 1082, 1040, 1021, 991, 835 cm™'; '"H NMR (392 MHz, CDCL,) §
0.78-0.95 (m, 15H, 3 x SnCH,CH,), 1.27 (tq,J =7.2,7.2 Hz, 6H, 3 x CH,CH,CH,;), 1.34-1.55 (m, 6H, 3
x CH,CH,CH,), 3.88 (s, 3H, OCH,), 4.05 (m; the 4 highest peaks presumably interpretable as dd, J = 6.7,
1.3 Hz, flanking peaks probably due to *Jg, ;, 2H, CHCH,S), 6.06 (dt, J = 18.4, 6.7 Hz, each peak flanked
by Sn isotope satellites as 2 interlocked d, 3J“9 =579 Hz, J,” =55.2 Hz, 1H, CHCHCH,), 6.33 (dt,
J =184, 1.3 Hz, each peak flanked by Sn isotol;e satellites as 2 1I{terlocked d, 2J“9 i =664 Hz, J,” -
63.7 Hz, 1H, SnCHCH), 7.01-7.06 (m, 2H, ArH), 7.43-7.48 (m, 2H, ArH); "C NMR (99 MHz, CDCl,) &

9.45 (CH;, flanked by Sn isotope satellites as 2 d, IJI,Q =346.7 Hz, Jm onc = 330.7 Hz), 13.7 (CH,), 27.2
(CH,, flanked by Sn isotope satellites as 1 d, 3J“9 = 54 5 Hz, Jm . 54.5 Hz), 29.0 (CH,, flanked by
Sn isotope satellites as 1 d, ZJHQSHC =21.6 Hz, Jm = 21.6 Hz), 38.9 (CH,), 55.6 (CH;), 114.8 (CH),
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125.5 (CH), 126.3 (C), 1359 (CH), 140.0 (CH), 154.0 (C), 160.7 (C); ESI-HRMS m/z calcd for
C,;H,;ON,SSnNa (M+Na)* 561.16860, found 561.16886.

(E)-5-((3-(Tributylstannyl)allyl)thio)-1-(4-(trifluoromethyl)phenyl)-1H-tetrazole (3c)

86% yield. Pale yellow oil; R, 0.66 (3:1 hexane/EtOAc); IR (neat) 2925, 1325, 1135, 1070, 845 cm™; 'H
NMR (400 MHz, CDCL;) 6 0.78-0.96 (m, 15H, 3 x SnCH,CH,), 1.27 (tq, J = 8.1, 8.1 Hz, 6H, 3 x
CH,CH,CH,), 1.35-1.55 (m, 6H, 3 x CH,CH,CH,), 4.11 (m; the 4 highest peaks presumably interpretable
as dd, J = 6.4, 1.1 Hz, flanking peaks probably due to 4an,H, 2H, CHCH,S), 6.07 (dt, J = 18.7, 6.4 Hz,
each peak flanked by Sn isotope satellites as 2 interlocked d, 3J1198mH =579 Hz, 3J.,7SmH =549 Hz, 1H,
CHCHCH,), 6.38 (dt, J = 18.7, 1.1 Hz, each peak flanked by Sn isotope satellites as 2 interlocked d,
ZJ,IQSmH =659 Hz, 2],17SH’H =63.0 Hz, 1H, SnCHCH), 7.78 (d, J = 8.4 Hz, 2H, ArH), 7.85 (d,J = 8.4 Hz, 2H,
ArH); "C NMR (101 MHz, CDCL,)  9.49 (CH,, flanked by Sn isotope satellites as 2 d, lJ‘”sn,c =346.7
Hz, IJmSn,C =331.3 Hz), 13.7 (CH,), 27.2 (CH,, flanked by Sn isotope satellites as 1 d, SJI,L,,SH’C =554 Hz,
3JmSn,C =55.4 Hz), 29.0 (CH,, flanked by Sn isotope satellites as 1 d, ZJ,anvC =20.8 Hz, szsn’C =20.8 Hz),
39.1 (CH), 123.2 (q, Jo =272.9 Hz, CH), 123.9 (CH), 127.0 (q, Jc = 3.8 Hz, CH), 132.0 (q, J.r = 33.1
Hz), 136.5 (C), 136.7 (CH), 139.5 (CH), 154.1 (C); “F NMR (376 MHz, CDCl,) 6 —66.0 (CF,);
ESI-HRMS m/z calcd for C,;H;sF;N,SSnNa (M+Na)* 599.14542, found 599.14567.

(E)-1-Methyl-5-((3-(tributylstannyl)allyl)thio)-1H-tetrazole (3d)

87% yield. Colorless oil; R, 0.49 (3:1 hexane/EtOAc); IR (neat) 2955, 2925, 1593, 1463, 1171, 986, 734
cm™'; '"H NMR (396 MHz, CDCl,) & 0.76-0.95 (m, 15H, 3 x SnCH,CH,), 1.27 (tq,J =7.7,7.7 Hz, 6H, 3
x CH,CH,CH,), 1.34-1.55 (m, 6H, 3 x CH,CH,CH,), 3.91 (s, 3H, NCH,), 4.00 (m; the 4 highest peaks
presumably interpretable as dd, J = 6.8, 1.3 Hz, flanking peaks probably due to *Js,;, 2H, CHCH,S), 6.03
(dt, J = 18.6, 6.8 Hz, each peak flanked by Sn isotope satellites as 2 interlocked d, 3JmSn,H = 57.1 Hz,
3J,|7SmH = 55.3 Hz, 1H, CHCHCH,), 6.29 (dt, J = 18.6, 1.3 Hz, each peak flanked by Sn isotope satellites
as 2 interlocked d, ZJ“QSH,H =66.2 Hz, 2],17SH,H =63.4 Hz, 1H, SnCHCH); "C NMR (99 MHz, CDCl,) § 9.44
(CH,, flanked by Sn isotope satellites as 2 d, IJ“gSmC = 347.1 Hz, IJmSn,C = 331.2 Hz), 13.6 (CH,), 27.2
(CH,, flanked by Sn isotope satellites as 1 d, 3‘]‘”sﬂ,c =544 Hz, 3J“7Sn,C =544 Hz), 28.9 (CH,, flanked by
Sn isotope satellites as 1 d, ZJHQSH’C = 21.0 Hz, 2.]1,7511’C = 21.0 Hz), 334 (CH,), 39.1 (CH,), 1359 (CH),
140.1 (CH), 153.4 (C); ESI-HRMS m/z calcd for C,;H;,N,SSnNa (M+Na)" 469.14238, found 469.14251.

(E)-1-Isopropyl-5-((3-(tributylstannyl)allyl)thio)-1H-tetrazole (3e)
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88% yield. Colorless oil; R;0.50 (5:1 hexane/EtOAc); IR (neat) 2955, 2925, 1593, 1427, 1384, 1107, 984
cm™'; '"H NMR (396 MHz, CDCI;) 8 0.78-0.95 (m, 15H, 3 x SnCH,CH,), 1.27 (tq, J = 7.3, 7.3 Hz, 6H, 3
x CH,CH,CH,), 1.34-1.53 (m, 6H, 3 x CH,CH,CH,), 1.57 (d, J = 6.8 Hz, 6H, NCH(CH,),), 4.02 (m; the
4 highest peaks presumably interpretable as dd, J = 6.3, 0.9 Hz, flanking peaks probably due to *Jg, ;, 2H,
CHCH,S), 4.59 (sept, J = 6.8 Hz, 1H, NCH(CH,),), 6.04 (dt, J = 19.0, 6.3 Hz, each peak flanked by Sn
isotope satellites as 2 interlocked d, 3J,|9 = 57.5 Hz, Jm —— 55.3 Hz, 1H, CHCHCH,), 6.30 (dt, J =
190, 1.1 Hz, each peak flanked by Sn 1s’otope satellites as 2 interlocked d, 2Jllgan = 66.6 Hz, Jm .
63.9 Hz, 1H, SnCHCH); *C NMR (100 MHz, CDCl,) § 9.45 (CH,, flanked by Sn i’sotope satellites as 2 d,

1Jllgsn =346.2 Hz, Jm =330.1 Hz), 13.6 (CH,), 21.8 (CH,), 27.2 (CH,, flanked by Sn isotope satellites
as 1d, qJIlg =544 Hz Jm = 54 .4 Hz), 28.9 (CH,, flanked by Sn isotope satellites as 1 d, 2‘]“”snc =
21.0 Hz, Jm =21.0 Hz), 38.9 (CH,), 51.1 (CH), 135.7 (CH), 140.3 (CH), 152.2 (C); ESI-HRMS m/z

caled for C 19H38N4SSnNa (M+Na)* 497.17368, found 497.17385.

(E)-1-(tert-Butyl)-5-((3-(tributylstannyl)allyl)thio)-1H-tetrazole (3f)

89% yield. Colorless oil; R;0.58 (5:1 hexane/EtOAc); IR (neat) 2955, 2925, 1593, 1391, 1363, 1226, 987
cm™'; '"H NMR (400 MHz, CDCl,) 8 0.79-0.95 (m, 15H, 3 x SnCH,CH,), 1.27 (tq,J = 7.3,7.3 Hz, 6H, 3
x CH,CH,CH,), 1.35-1.56 (m, 6H, 3 x CH,CH,CH,), 1.72 (s, 9H, NC(CH,),), 4.07 (m; the 4 highest
peaks presumably interpretable as d, J = 6.6 Hz, flanking peaks probably due to *Jg, ;, 2H, CHCH,S), 6.07
(dt, J = 18.7, 6.6 Hz, each peak flanked by Sn isotope satellites as 2 interlocked d, 3Jllgan = 56.8 Hz,
3J,|7SmH = 56.8 Hz, 1H, CHCHCH,, 1H, CHCHCH,), 6.33 (dd, J = 18.7, 1.1 Hz, each peak ﬁanked by Sn
isotope satellites as 2 interlocked d, 2],19 = 66.3 Hz, Jm = 66.3 Hz, 1H, SnCHCH); "*C NMR (100
MHz, CDCl,) 8§ 9.47 (CH,, flanked by Sn ,1sotope satellites a:@ 2d, 1Jllg = 3459 Hz, Jm =330.5 Hz),
13.7 (CH,), 27.2 (CH,, flanked by Sn isotope satellites as 1 d, 3].19 — 54 6 Hz, Jm = 54.6 Hz), 29.0
(CH,, flanked by Sn isotope satellites as 1 d, 2J“9 = 20.8 Hz, J,n’ = 20.8 Hz), 39:7 (CH,), 60.9 (C),
135.6 (CH), 140.4 (CH), 152.3 (C); ESI-HRMS m/% caled for C,0H 40N,4SSnNa (M+Na)* 511.18933, found

511.18952.

1-(1-Adamantyl)-5-(((E)-3-(tributylstannyl)allyl)thio)-1H-tetrazole (3g)

88% yield. Colorless oil; R, 0.71 (3:1 hexane/EtOAc); IR (neat) 2956, 2916, 2854, 1594, 1359, 11035,
733 cm™; '"H NMR (400 MHz, CDCl,) & 0.78-0.96 (m, 15H, 3 x SnCH,CH,), 1.27 (tq, J = 7.7, 7.7 Hz,
6H, 3 x CH,CH,CH,), 1.35-1.56 (m, 6H, 3 x CH,CH,CH,), 1.76-1.78 (m, 6H, 3 x CHCH,CH), 2.25 (brs,
3H, 3 x CH,CHCH,), 2.35 (brd, 6H, 3 x CCH,CH), 4.07 (m; the 4 highest peaks presumably interpretable
as dd, J = 6.3, 1.0 Hz, flanking peaks probably due to *Jg,,, 2H, CHCH,S), 6.07 (dt, J = 18.8, 6.3 Hz,
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each peak flanked by Sn isotope satellites as 2 interlocked d, 3JHQSHH = 58.4 Hz, 3‘]“7an =557 Hz, 1H,
CHCHCH,), 6.31 (dd, J = 18.8, 1.0 Hz, each peak flanked by Sn ,isotope satellites a’s 2 interlocked d,
ZJ,IQSmH =68.0 Hz, 2‘]'”an = 65.2 Hz, 1H, SnCHCH); *C NMR (100 MHz, CDCl,) 8 9.46 (CH,, flanked by
Sn isotope satellites as ’2 d, IJHQS“,c =346.2 Hz, lJmSn,C =330.9 Hz), 13.7 (CH,), 27.2 (CH,, flanked by Sn
isotope satellites as 1 d, JI,L,,SH’C =544 Hz, 3],”8“’C = 54.4 Hz), 29.0 (CH,, flanked by Sn isotope satellites as
1d, 2J,.gsmC =21.0 Hz, 2J“75n,c =21.0 Hz), 35.6 (CH,), 39.7 (CH,), 409 (CH,), 61.7 (C), 135.5 (CH), 140.5

(CH), 151.8 (C); ESI-HRMS m/z caled for C,H,N,SSnNa (M+Na)* 589.23628, found 589.23661.

General Procedure for the Preparation of Bromosulfide 4

A mixture of tributylstannylsulfide (1.0 equiv.) and NBS (1.2 equiv.) in CH,CN (0.1 M) was stirred for 1
h. Then, the mixture was diluted with H,O and whole mixture was extracted with EtOAc. The organic
phase was washed with H,O and brine, and dried over anhydrous Na,SO,. Filtration and evaporation
under reduced pressure furnished crude product, which was purified by flash column chromatography

(10% w/w K,CO; in silica gel, eluent: hexane/EtOAc) to afford 4.

(E)-5-((3-Bromoallyl)thio)-1-phenyl-1H-tetrazole (4a)

98% yield. White solid: 42—44 °C; R, 0.33 (5:1 hexane/EtOAc); IR (KBr) 1406, 1498, 1381, 948, 759
cm™'; '"H NMR (396 MHz, CDCl,) 8 4.00 (dd, J = 7.7, 0.9 Hz, 2H, CHCH,S), 6.36 (dt, J = 13.6, 7.7 Hz,
1H, CHCHCH,), 6.54 (dt, J = 13.6,0.9 Hz, 1H, BrCHCH), 7.52-7.60 (m, 5H, ArH); "C NMR (101 MHz,
CDCl,) 6 34.6 (CH,), 1114 (CH), 123.8 (CH), 129.8 (CH), 130.3 (CH), 130.6 (CH), 1334 (C), 153.1
(C); ESI-HRMS m/z caled for C,\H,N,BrSNa (M+Na)" 318.96235, found 318.96244.

(E)-5-((3-Bromoallyl)thio)-1-(4-methoxyphenyl)-1H-tetrazole (4b)

97% yield. White solid: m.p. 102-103 °C; R;0.34 (3:1 hexane/AcOEt); IR (KBr) 1621, 1609, 1519, 1438,
1391, 1307, 1266, 1207, 1173, 1089, 1024, 942, 835 cm™'; '"H NMR (396 MHz, CDCl;) & 3.89 (s, 3H,
OCH,),398 (dd,J=7.7,09 Hz, 2H, CHCH,S), 6.35 (dt, J =13.6, 7.7 Hz, 1H, CHCHCH,), 6.54 (dt, J =
13.6, 0.9 Hz, 1H, BrCHCH), 7.03-7.07 (m, 2H, ArH), 7.42-7.46 (m, 2H, ArH); "C NMR (99 MHz,
CDCly) 0 34.5 (CH,), 55.7 (CH;), 111.3 (CH), 114.9 (CH), 125.5 (CH), 126 .0 (C), 130.6 (CH), 153.2 (C),
160.8 (C); ESI-HRMS m/z calcd for C,;H,;ON,BrSNa (M+Na)" 348.97292, found 348.97293.

(E)-5-((3-Bromoallyl)thio)-1-(4-(trifluoromethyl)phenyl)-1H-tetrazole (4¢)

96% yield. White solid: m.p. 73-76 °C; R;0.52 (3:1 hexane/EtOAc); IR (KBr) 3058, 1614, 1383, 1321,
1170, 1061, 933, 849 cm™'; '"H NMR (396 MHz, CDCl,) § 4.04 (dd, J = 8.2, 1.2 Hz, 2H, CHCH,S), 6.36
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(dt,J =13.4,8.2 Hz, 1H, CHCHCH,), 6.58 (dt, J = 13.4, 1.2 Hz, 1H, BrCHCH), 7.76 (d, J = 8.2 Hz, 2H,
ArH),7.86 (d,J = 8.2 Hz, 2H, ArH); "C NMR (100 MHz, CDCL,) & 34.8 (CH,), 55.7 (CH,;), 111.8 (CH),
1149 (CH), 123.2 (q, J— = 273 Hz, CH), 126.0 (C), 127.1 (q, Jo» = 3.8 Hz, CH), 130.3 (CH), 132.2 (q,
Jer =334 Hz, CH), 136.3 (C), 153.2 (C); "F NMR (373 MHz, CDCl,) 8 -66.1 (CF,); ESI-HRMS m/z
calcd for C,;H,N,BrF,;S (M)* 364.96779, found 364.96822.

(E)-5-((3-Bromoallyl)thio)-1-methyl-1H-tetrazole (4d)

96% yield. Colorless oil; R, 0.21 (3:1 hexane/EtOAc); IR (neat) 3066, 2948, 1618, 146+, 1389, 1281,
1172, 1226, 909, 699 cm™; 'H NMR (500 MHz, CDCl,) 6 3.92 (s, 3H, NCH,), 3.94 (dd, J = 8.0, 1.2 Hz,
2H, CHCH,S), 6.32 (dt, J =13.5, 8.0 Hz, 1H, CHCHCH,), 6.48 (dt, J = 13.5, 1.2 Hz, 1H, BrCHCH); "*C
NMR (100 MHz, CDCl,) 6 33.4 (CH,), 34.7 (CH,), 111.3 (CH), 130.6 (CH), 153.0 (C); ESI-HRMS m/z
calcd for C;H,N,BrSNa (M+Na)* 256.94670, found 256.94676.

(E)-5-((3-Bromoallyl)thio)-1-isopropyl-1H-tetrazole (4e)

97% yield. Colorless oil; R;0.37 (3:1 hexane/EtOAc); IR (neat) 2984, 1618, 1428, 1385, 1218, 1108, 938,
888 cm™'; 'TH NMR (396 MHz, CDCl,) 6 1.57 (d, J = 6.6 Hz, 6H, NCH(CH,),), 3.94 (dd, J = 8.0, 1.1 Hz,
2H, CHCH,S), 4.55 (sept, J = 6.6 Hz, 1H, NCH(CH,),), 6.32 (dt, J =13.4, 7.7 Hz, 1H, CHCHCH,), 6.46
(dt,J = 134, 1.1 Hz, 1H, BrCHCH); "C NMR (100 MHz, CDCL,) 6 21.8 (CH,), 34.6 (CH,), 51.3 (CH),
111.1 (CH), 130.8 (CH), 151.4 (C); ESI-HRMS m/z calcd for C,H,,NJ,BrSNa (M+Na)* 284.97800, found
284.97820.

(E)-5-((3-Bromoallyl)thio)-1-(tert-butyl)-1H-tetrazole (4f)

97% yield. White solid: m.p. 61-63 °C; R;0.48 (3:1 hexane/EtOAc); IR (KBr) 2980, 1617, 1389, 1334,
1103, 949 cm™; '"H NMR (396 MHz, CDCl) 6 1.71 (s, 9H, NC(CH,),), 3.99 (dd, J = 7.7, 0.9 Hz, 2H,
CHCH,S) 6.34 (dt, J =13.6, 7.3 Hz, 1H, CHCHCH,), 6.50 (dt, J = 13.6,0.9 Hz, 1H, BrCHCH); "C NMR
(100 MHz, CDCl,) & 28.7 (CH,), 35.3 (CH,), 61.1 (C), 111.0 (CH), 130.9 (CH), 151.3 (C); ESI-HRMS
m/z caled for CgH ;N ,BrSNa (M+Na)* 298.99365, found 2968.99384.

1-(1-Adamantyl)-5-(((E)-3-bromoallyl)thio)-1H-tetrazole (4g)

96% yield. White solid: m.p. 118-121 °C; R;0.52 (3:1 hexane/EtOAc); IR (KBr) 3052, 2930, 2855, 1619,
139, 1358, 1033, 953, 833, 715 cm™'; "H NMR (500 MHz, CDCL,) 8 1.74-1.80 (m, 6H, 3 x CHCH,CH),
2.26 (brs, 3H, 3 x CH,CHCH,), 2.33 (brd, 6H, 3 x CCH,CH), 4.00 (dd, J = 7.5, 1.2 Hz, 2H, CHCH,S),
6.37 (dt,J =13.8,7.5 Hz, 1H, CHCHCH,), 6.49 (dt, J = 13.8, 1.2 Hz, 1H, BrCHCH); "C NMR (128 MHz,

S8



CDCly) 6 29.8 (CH), 35.2 (CH,), 35.6 (CH,), 40.9 (CH,), 619 (C), 1109 (CH), 131.0 (CH), 151.0 (C);
ESI-HRMS m/z calced for C,,H,,N,BrSNa (M+Na)" 377.04060, found 377.04080.

General Procedure for Bromoallylic sulfone 5

(NH,)¢Mo,0,,-4H,0 (0.20 equiv.) was added to a stirred solution of bromosulfide (1.0 equiv.) in EtOH
(0.20 M) at room temperature. The mixture was cooled to 0 °C and 30% H,O, (10 equiv.) was added.
After stirring for 1 h at this temperature, the reaction mixture was additionally stirred at room temperature
until consumption of starting sulfide and intermediate sulfoxide (checked by TLC monitoring). The
reaction mixture was quenched by saturated aqueous Na,S,0; solution at 0 °C and extracted with EtOAc
(2 times). The combined organic phase was washed with H,O and brine, and dried over anhydrous
Na,SO,. Filtration and evaporation under reduced pressure furnished crude product, which was purified

by flash column chromatography (silica gel, eluent; hexane/EtOAc) to afford S.

(E)-5-((3-Bromoallyl)sulfonyl)-1-phenyl-1H-tetrazole (5a)

40% yield. White solid: m.p. 86-89 °C; R;0.61 (2:1 hexane/EtOAc); IR (KBr) 3075, 2980, 2901, 1497,
1352, 1155, 949, 890, 763 cm™'; '"H NMR (500 MHz, CDCl,) 6 4.43 (dd, J = 6.9, 1.2 Hz, 2H, CHCH,S),
6.30 (dt,J =138, 8.0 Hz, 1H, CHCHCH,), 6.71 (dt,J = 13.8, 1.2 Hz, 1H, BrCHCH), 7.59-7.69 (m, 5H,
ArH); C NMR (126 MHz, CDCl,) § 59.1(CH,), 118.2 (CH), 121.2 (CH), 125.0 (CH), 129.7 (CH), 136.1
(CH), 132.8 (C), 152.7 (C); ESI- HRMS m/z calcd for C,,H,O,N,BrSNa (M+Na)" 350.95218, found
350.95248.

(E)-5-((3-Bromoallyl)sulfonyl)-1-(4-methoxyphenyl)-1H-tetrazole (5b)

44% yield. White solid: m.p. 83-88 °C; R;0.55 (3:1 hexane/AcOEt); IR (KBr) 1621, 1605, 1588, 1508,
1456, 1389, 1338, 1312, 1303, 1252, 1175, 1139, 1100, 1041 cm™"; "H NMR (392 MHz, CDCI,) 6 3.90 (s,
3H, OCH;),4.41 (dd,J=7.6,09 Hz, 2H, CHCH,S), 6.27 (dt, J = 14.8,7.6 Hz, 1H, CHCHCH,), 6.69 (dt,
J=148,09 Hz, 1H, BrCHCH), 7.03-7.07 (m, 2H, ArH), 7.53-7.54 (m, 2H, ArH); >C NMR (126 MHz,
CDCl,) 6 55.7 (CH;), 59.0(CH,), 114.8 (CH), 118.1 (CH), 121.2 (CH), 125.3 (C), 126.5 (CH), 152.7 (C),
161.8 (C); ESI-HRMS m/z calcd for C,;H,,O,N,BrSNa (M+Na)" 380.96274, found 380.96299.

(E)-5-((3-Bromoallyl)sulfonyl)-1-(4-(trifluoromethyl)phenyl)-1H-tetrazole (5c¢)

65% yield. White solid: m.p. 117-120 °C; R;0.23 (3:1 hexane/EtOAc); IR (KBr) 3083, 2919, 1617, 1330,
1173, 1128, 1070, 943, 851, 732 cm™'; H NMR (500 MHz, CDCL,) & 4.47 (dd, J = 7.5, 1.2 Hz, 2H,
CHCH,S), 6.30 (dt, J = 13.8, 8.0 Hz, 1H, CHCHCH,), 6.75 (d, J = 13.8 Hz, 1H, BrCHCH), 7.86 (d, J =
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8.6 Hz, 2H, ArH), 7.90 (d, J = 8.6 Hz, 2H, ArH); °C NMR (100MHz, CDCl,) § 59.2(CH,), 118.5 (CH),
121.0 (CH), 123.1 (q, Jop = 273 Hz, CH), 125.6 (CH), 127.1 (q, Jos = 3.8 Hz, CH), 133.6 (q, Jo = 334
Hz, CH), 135.4 (C), 152.8 (C); F NMR (373 MHz, CDCL,) & —66.2 (CF,); ESI-HRMS m/z calcd for
C,,H,0,N,BrF,S (M)" 394.94307, found 394.94352.

(E)-5-((3-Bromoallyl)sulfonyl)-1-methyl-1H-tetrazole (5d)

91% yield. White solid: m.p. 77-79 °C; R;0.28 (3:1 hexane/EtOAc); IR (KBr) 3072, 2969, 2907, 1621,
1337, 1140 944, 891, 739 cm™'; '"H NMR (396 MHz, CDCl,) 8 4.34-4.36 (m, 5H, NCH, and CHCH,S),
6.26(dt,J = 13.8, 8.2 Hz, 1H, CHCHCH,), 6.63 (dt, J = 13.8, 1.1 Hz, 1H, BrCHCH); "C NMR (126 MHz,
CDCly) 6 36.1 (CH;), 589 (CH,), 118.3 (CH), 1209 (CH), 1524 (C); ESI-HRMS m/z calcd for
C;H,O,N,BrS (M)" 264.94003, found 264.94052.

(E)-5-((3-Bromoallyl)sulfonyl)-1-isopropyl-1H-tetrazole (Se)

75% yield. White solid: m.p. 3641 °C; R, 0.64 (3:1 hexane/EtOAc); IR (neat) 3070, 2986, 2923, 1621,
1342, 1157, 942, 892, 741 cm™'; '"H NMR (396 MHz, CDCL,) & 1.68 (d, J = 6.8 Hz, 6H, NCH(CH,),),
4.38 (dd, J = 8.2, 1.3 Hz, 2H, CHCH,S), 5.28 (sept, J = 6.3 Hz, 1H, NCH(CH,),), 6.27 (dt, J = 13.6, 8.2
Hz, 1H, CHCHCH,), 6.64 (dt, J = 13.6, 1.3 Hz, 1H, BrCHCH); "C NMR (100 MHz, CDCl,) § 22.6
(CH;), 544 (CH), 59.0 (CH,), 1182 (CH), 121.2 (CH), 151.7 (C); ESI-HRMS m/z calcd for
C,H,,O,N,BrSNa (M+Na)" 316.96783, found 316.96770.

(E)-5-((3-Bromoallyl)sulfonyl)-1-(tert-butyl)-1H-tetrazole (5f)

19% yield. White solid: m.p. 61-64 °C; R;0.57 (3:1 hexane/EtOAc); IR (KBr) 2990, 2923, 1626, 1378,
1346, 1163, 939, 884,719 cm™; '"H NMR (400 MHz, CDCl,) § 1.85 (s, 9H, NC(CH,),), 4.51 (dd, J = 8.1,
1.1 Hz, 2H, CHCH,S), 6.35 (dt, J = 139, 7.7 Hz, 1H, CHCHCH,), 6.73 (dt, J = 139, 1.1 Hz, 1H,
BrCHCH); "C NMR (101 MHz, CDCl,) § 29.6 (CH;), 59.7 (CH,), 65.6 (C), 117.8 (CH), 121.8 (CH),
153.4 (C); ESI-HRMS m/z calcd for CgH,;0,N,BaSNa (M+Na)" 330.98348, found 330.98343.

1-(1-Adamantyl)-5-(((E)-3-bromoallyl)sulfonyl)-1H-tetrazole (5g)

28% yield. White solid: m.p. 128-131 °C; R;0.58 (3:1 hexane/EtOAc); IR (KBr) 2912, 2560, 1624, 1351,
1342, 1139, 934, 737 cm™'; '"H NMR (500 MHz, CDCl;) 8 1.76-1.83 (m, 6H, 3 x CHCH,CH), 2.31 (brs,
3H, 3 x CH,CHCH,), 2.45 (brd, 6H, 3 x CCH,CH), 4.51 (dd, J =7.8 1.2 Hz, 2H, CHCH,S), 6.35 (dt, J
=13.8,7.8 Hz, 1H, CHCHCH,), 6.72 (dt, J = 13.8, 1.2 Hz, 1H, BrCHCH); "C NMR (100 MHz, CDCl,) 6
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29.7 (CH), 354 (CH,), 41.8 (CH,), 59.8 (CH,), 66.3 (C), 117.7 (CH), 121.9 (CH), 153.5 (C); ESI-HRMS
m/z calced for C,,H,,O,N,BrSNa (M+Na)* 409.03043, found 409.03065.
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1-(4-methoxyphenyl)-1H-tetrazole-5-thiol (1b)
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MeO

= pMeOPh-tet-SH_1H-4.jdf
= delta
single_pulse.exp

1

7-NOV-2017 2!
7-NOV-2017 2

PMeOPh-tet-SH_1H
1D COMPLEX

16384

1H

[ppm]

X

= ECP400
= DELTA_NMR

9.389766([T]
2.7312128(s]
= 1H
399.78219838 [MHz]

(400 [MHz])

0.36613771[Hz]
5.99880024 [kHz]
FALSE

18.6[dC]
12.8[us]
2.7312128(s]
45[deg]
6.4[us]

1[s]

2[us]

PMeOPh-tet-SH_13C

JEOL

Solutions for Innovation

®
°
]
o
3
K
C

X : parts per Million : 131

159.889

126.748 ~_ «
126.327
114383 —

55.617

1900 180.0 1700 160.0 150.0 140.0 1300 1200 110.0 100.0 90.0 80.0 700 600 50.0 400 30.0 200 100 O

Filename
Author
Experiment
Sample_Id
Solvent
Creation_Time
Revision_Time
Current_Time

Comment.
Data_Format
Dim_Size
Dim_Title
Dim Units
Dimensions
site
Spectrometer

Field_Strength
X_Acq_Duration
X_Domain
X_Freq
X_Offset
X_Points
X_Prescans
X_Resolution
X_Sweep
Irr_Domain
Irr_Freq
Irr_Offset

Total_Scans

Relaxation_Delay
Recvr_Gain
Temp_Get
X_90_Width
X_Acq_Time
X_Angle

X_Pulse

Initial Wait
Unblank_Time

PpMeOPh-tet-SH_13C-4.jdf
delta

single_pulse_dec

1

DMSO-D6
12-0CT-2017 0!
7-NOV-2017 2
7-NOV-2017 21:

PMeOPh-tet-SH_13C
1D COMPLEX

32768

13c

[ppm]

X

ECP400
DELTA_NMR

= 9.389766[T]
1.3008896[s]
13c
100.52530333 [MHz]
100 [ppm]

32768

a

0.76870474 [Hz]

= 25.18891688 [kHz]
18

399.78219838 [MHz]
5[ppn]

TRUE

382

382

(400 [MHz])

20.1[dc]
15.5[us]
1.3008896(s]
30[deg]
5.16666667 [us]

S15




(E)-1-(4-methoxyphenyl)-5-((3-(tributylstannyl)allyl)thio)-1H-tetrazole (3b)

pMeOPh-tet-tinsulfide_1H
o g JEOL
© a Solutions for Innovation
q Filename = pMeOPh-tet-tinsulfide_1H-4
] Author = delta
] Experiment 1H.ex2
o sample_Id 1
~] Solvent CHLOROFORM-D
1 Creation_Time 27-JAN-2017 1
] Revision_Time 10-0CT-2017 2
] Current_Time 10-0CT-2017 2
] Comment. PMeOPh-tet-tinsulfide_1H
o 1 Data_Format 1D COMPLEX
o] Dim_Size 13107
] Dim_Title 18
1 Dim_Units = [ppm]
] Dimensions X
1 site = ECS 400
] Spectrometer = JNM-ECS400
o]
2 Field_Strength 9.20197068[T] (390 [MHz])
] X_Acq_Duration 2.228224(s]
4 X_Domain =10
] X_Freq 391.78655441 [MHz]
X_Offset 5[ppm]
X_Points 16384
] X_Prescans 1
S X_Resolution 0.44878791 [Hz]
] X_Sweep 7.35294118 [kHz]
] - Irr_Domain 18
1 [& Irr_Freq 391.78655441 [MHz]
] © Irr Offset 5[ppm]
1 Tri_Domain 18
] Tri_Freq 391.78655441 [MHz]
o] Tri_Offset = 5[ppm]
R Clipped FALSE
] Scans 8
1 Total_Scans =8
] Relaxation Delay = 6[s]
1 Recvr_Gain 32
S ™ Temp_Get 16.4[dC]
N e X_90_Width 11.6[us]
1 @ X_Acq_Time 2.228224[s]
] X_Angle 45([deg]
q 2 (s X_Atn 1.8[dB]
] < (S ‘ X_pulse = 5.8[us]
B i Irr_Mode Off
o Tri_Mode off
—i] 2y Dante_Presat FALSE
B Y S Initial Wait 1[s]
] I Repetition Time = 8.228224[s]
8 4 )
s ]
£ ] i MeO
o=}
2 <]
T T T T T T T

T
5.0 4.0 3.0 2.0 1

-~
o
o
o

N-N
- N
Bu3Sn/\/\S/LN

A\
60967
N
027/
i

7.048
7.044
7.025
6.350
6.304
6.079
6.063
6.048
6.032
6.015
1.466
1.445
1.426
1.420
1.295
1.276
1.258
1.239
0.888
0.878
0.867
0.860
0.846
0.842

pMeOPh-tet-tinsulfide_13C

: JEOL

Solutions for Innovation

Filename = pMeOPh-tet-tinsulfide_13C-
delta

] Experiment single_pulse_dec
] sample_Id 1
] Solvent CHLOROFORM-D

Creation_Time 27-JAN-2017 1 4

gj Revision_Time 10-0CT-2017 2. 5

Current_Time 10-0CT-2017 22:06:41

1 Comment. = pMeOPh-tet-tinsulfide_13C
Data_Format 1D COMPLEX
Dim Size 26214
Dim Title = 13c

1 Dim Units [ppm]
Dimensions

] Site ECS 400

1 Spectrometer JNM-ECS400

9.20197068[T] (390([MHz])
1.06430464([s]

Field Strength

] X_Acq_Duration
X_Domain 13c
1 X_Freq 98.51479726 [MHz]
4 X_Offset 100 [ppm]
X_Points 32768
1 X_Prescans =4
q X_Resolution 0.93958061 [Hz]
X_Sweep 30.78817734 [kHz]
] Irr_Domain 1H
1 Irr_Freq 391.78655441 [MHz]
g Irr_Offset 5[ppm]
] Clipped FALSE
] Scans = 487
Total_Scans = 487
] Relaxation Delay = 2[s]
Recvr_Gain 60
1 Temp_Get = 16.6[dC]
4 X_90_Width 8.5[us]
] X_Acq_Time 1.06430464(s]
1 X_Angle 30[deg]
X_Atn 4.6[dB]
X_pulse 2.83333333[us]
Irr_Atn_Dec 21.7248[dB]
1 Irr_Atn_Noe = 21.7248[dB]
Bl Irr Noise WALTZ
Decoupling TRUE
] Initial Wait 1(s]
© Noe TRUE
1 Noe_Time 2[s]
g 1] Repetition_Time = 3.06430464[s]
8
E |
c m . n m W " il Ld ITPRTRIN | RV ek Bt it ™ dharih
S O W 4 Wit A L L WAl o " Lt 0
|

T T T T T T T T T T T T T T T T T T T
190.0 180.0 170.0 160.0 150.0 140.0 130.0 120.0 110.0 100.0 90.0 80.0 70.0 60.0 50.0 40.0 30.0 20.0 100

160.663 —
154.044 ——
140.014 ——
135.903 —
126.328 ~—
125.546
114.768
55.636 —
38.860 —
13.671 —
9.446 —

X : parts per Million : 13C

S16



(E)-5-((3-bromoallyl)thio)-1-(4-methoxyphenyl)-1H-tetrazole (4b)

pMeOPh-tet-brsulfide_1H

T T T T T T T T T T T T T T T T T T T T
190.0 180.0 170.0 160.0 150.0 140.0 130.0 120.0 110.0 100.0 90.0 80.0 70.0 60.0 50.0 400 300 200 100 O

160.777 —

X : parts per Million : 13C

153233 —

130.648 —
125.975

A

125.498

114.854 —
111287 —

55.655 —

34.463

5 JEOL
o
Solutions for Innovation
Filename = pMeOPh-tet-brsulfide_1H-4.
Author = delta
Experiment single_pulse.ex2
sample_Id 1
Solvent CHLOROFORM-D
Creation_Time 25-0CT-2016 0
Revision_Time 10-0CT-2017 2
Current_Time 10-0CT-2017 2
Comment. PpMeOPh-tet-brsulfide_lH
Data_Format 1D COMPLEX
Dim_Size 13107
Dim_Title 18
{ Dim Units = [ppm]
~ [ .-9. Dimensions X
i site ECX 400P
Spectrometer = DELTA2_NMR
(& Field Strength 9.2982153[T] (400 [MHz])
] X_Acq_Duration 2.20725248(s]
X_Domain =10
X_Freq 395.88430144 [MHz]
X_Offset 5[ppm]
X_Points 16384
X_Prescans 1
X_Resolution 0.45305193 [Hz]
X_Sweep 7.42280285 [kHz]
Irr_Domain 18
Irr_Freq 395.88430144 [MHz]
Irr_Offset 5[ppm]
Tri_Domain 18
Tri_Freq 395.88430144 [MHz]
Tri_Offset = 5[ppm]
Clipped FALSE
o
3 Scans 8
~ Total_Scans =8
Relaxation Delay = 3[s]
Recvr_Gain 42
Temp_Get 21[dc]
X_90_Width 12.8[us]
X_Acq_Time 2.20725248(s]
X_Angle 45([deg]
X_Atn 2.2[dB]
X_pulse = 6.4[us]
Irr_Mode Off
Tri_Mode off
Dante_Presat FALSE
Initial Wait 1[s]
Repetition Time = 5.20725248[s]
8
8
=] 4
s.1 LA M L MeO
=
©
T T T T T T T T T
9.0 8.0 7.0 6.0 5.0 4.0 3.0 1.0 0 N
%/}\ A\W\“\ / K\ NN
DINNIBDLINADBDBINTAR o ® SO N D
MRS RS R R R AT R R R R 200D Br S N
LONNENNNNRENENK G 66666660 R R
X : parts per Million : 1H
™~ "
S~ |pMeOPh-tet-brsulfide_13C
] Solutions for Innovation
] Filename = pMeOPh-tet-brsulfide_13C-4
= Author delta
< | Experiment single_pulse_dec
1 sample_Id 1
] Solvent CHLOROFORM-D
] Creation_Time 26-JAN-2017 1
] Revision_Time 10-0CT-2017 2
1 Current_Time 10-0CT-2017 22:13:05
0 ] Comment. = pMeOPh-tet-brsulfide_13C
o] Data_Format 1D COMPLEX
] Dim_Size 26214
] Dim_Title = 13c
q Dim Units [ppm]
7 Dimensions
] site ECS 400
] Spectrometer INM-ECS400
g-— Field Strength 9.20197068[T] (390 [MHz])
1 X_Acq_Duration 1.06430464(s]
] X_Domain 13c
] X_Freq 98.51479726 [MHz]
] X _Offset 100 [ppm]
1 X_Points 32768
1 X_Prescans =4
] X_Resolution 0.93958061 [Hz]
™ | X_Sweep 30.78817734 [kHz]
o | Irr_Domain 1H
] Irr_Freq 391.78655441 [MHz]
1 Irr_Offset 5[ppm]
1 Clipped FALSE
] Scans =192
] Total_Scans =192
~ Relaxation_Delay = 2[s]
o Recvr_Gain 60
] Temp_Get = 14.3[dc]
] X_90_Width 8.5[us]
] X_Acq_Time 1.06430464(s]
1 X_Angle 30([deg]
1 X_Atn 4.6[dB]
1 X_pulse 2.83333333[us]
] Irr_Atn_Dec 21.7248[dB]
<] Irr_Atn_Noe = 21.7248[dB]
< | Irr Noise WALTZ
4 Decoupling TRUE
1 Initial Wait 1(s]
] Noe TRUE
] Noe_Time 2[s]
g Repetition_Time = 3.06430464[s]
- P——
=
Ee WM A
E
=
©
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(E)-5-((3-bromoallyl)sulfonyl)-1-(4-methoxyphenyl)-1H-tetrazole (5b)

T T T T
3.0 2.0 1.0 0 N-N

1pMeOPh-tet-brsulfone_1H
; g JEOL
g, « Solutions for Innovation
] Filename = pMeOPh-tet-brsulfone_1H-5.
1 Author = delta
] Experiment 1H.ex2
q sample_Id 1
o ] Solvent CHLOROFORM-D
~ Creation_Time 18-JAN-2017 1
1 Revision_Time 10-0CT-2017 2.
] Current_Time 10-0CT-2017 2
] Comment. PMeOPh-tet-brsulfone_lH
— Data_Format 1D COMPLEX
o] Dim_Size 13107
© Dim Title 1H
] Dim_Units = [ppm]
q ~ =
] ~ - Dimensions X
1 S rg o site = ECS 400
] A N Spectrometer = JNM-ECS400
o] Field Strength 9.20197068[T] (390 [MHz])
w X_Acq Duration 2.228224(s]
] X_Domain =10
] X_Freq 391.78655441 [MHz]
1 X_Offset 5[ppm]
] X_Points 16384
1 X_Prescans 1
o X_Resolution 0.44878791 [Hz]
<~ X_Sweep 7.35294118 [kHz]
] Irr_Domain 18
] Irr_Freq 391.78655441 [MHz]
q Irr_Offset 5[ppm]
] Tri_Domain 1H
1 Tri_Freq 391.78655441 [MHz]
o Tri_Offset = 5[ppm]
™ o Clipped FALSE
] S (5 Scans 8
] - |3 Total_Scans =38
] Relaxation Delay = 6[s]
, Recvr_Gain 50
o Temp_Get 15[dc]
o X_90_Width 11.6[us]
1 X_Acq_Time 2.228224(s]
] X_Angle 45[deg]
q X_Atn 1.8[dB]
] X_Pulse = 5.8[us]
B Irr_Mode Off
o Tri_Mode off
—i] Dante_Presat FALSE
1 Initial Wait 1[s]
] J Repetition Time = 8.228224[s]
3 4 I
e ]
g MeO
c ]
2o UUJU L_wb | {— A
2“7
T T T T T

%
N

3807 — ©
7,

QAN IRV AOTRDOYT QYR M @ m o
SHRNOBIDEDODBINDBDB S~ BHao O
BRLBBHESSERNEEH SS9 S o o)
I e N N N R - =R R SIS

X : parts per Million : 1H

pMeOPh-tet-brsulfone_13C

JEOL

Solutions for Innovation

Filename = pMeOPh-tet-brsulfone_13C-5
Author delta

Experiment single_pulse_dec
sample_Id 1

Solvent CHLOROFORM-D
Creation_Time 25-JAN-2017 1 1
Revision_Time 10-0CT-2017 2. 0

Current_Time 10-0CT-2017 22:21:22

Comment. = pMeOPh-tet-brsulfone_13C
Data_Format 1D COMPLEX

Dim Size 26214

Dim Title = 13c

Dim Units [ppm]

Dimensions X

Site ECA 500

Spectrometer DELTA2_NMR

Field Strength
X_Acq_Duration

11.7473579[T] (500 [MHz])
0.83361792([s]

X_Domain 13c

X_Freq 125.76529768 [MHz]
X_Offset 100 [ppm]

X_Points 32768

4
1.19959034 [Hz]

X_Prescans
X_Resolution

X_Sweep 39.3081761 [kHz]
Irr_Domain 18

Irr_Freq 500.15991521 [MHz]
Irr_Offset 5.0[ppm]
Clipped FALSE

Scans = 551
Total_Scans = 551
Relaxation Delay = 2[s]
Recvr_Gain 60

Temp_Get. = 21.8[dc]
X_90_Width 10.7[us]
X_Acq_Time 0.83361792[s]
X_Angle 30[deg]

X Atn 9.9[dB]
X_Pulse 3.56666667 [us]
Irr_Atn_Dec 21.19968 [dB]
Irr_Atn Noe = 21.19968[dB]
Irr Noise WALTZ
Decoupling TRUE

Initial Wait 1(s]

Noe TRUE

Noe_Time 2[s]

Rep;titicn_Time 2.83361792[s]

T T T T T T T T T T T T T T T T T T T T
190.0 180.0 170.0 160.0 150.0 140.0 130.0 120.0 110.0 100.0 90.0 80.0 70.0 60.0 50.0 400 30.0 200 100 O

abundance

@ ~ ™o oo o oo
Il ~ AFIRN D s o
~ © bHhoA oS~ SR
i N © 1w oo ]
© ) QNN i)
- “ PR IRR R I

X : parts per Million : 13C

S18



1-(4-(trifluoromethyl)phenyl)-1H-tetrazole-5-thiol (1c)

pCF3Ph-tet-SH_1H

2.00

JEOL

Solutions for Innovation

abundance

Vi

W A i

X : parts per Million : 131

1900 180.0 170.0 160.0 150.0 140.0 1300 120.0 110.0 100.0 90.0 80.0 700 600 50.0 40.0 300 200 100 O

iy

)
@
w
=
&
B}

136.600

CNODHNWW DD
NBILIOR MO DD
@ N~ ©© ~oo
Ao OO OO T N
MOOHNNNNN NN
PR IR RS R R R A )

119.194

IN =}
© @
w0 N s
™ N ©
© %} I
= B} =

Repetition_Time

o
o
I3
=3
(=2}
—
o
5| Filename = pCF3Ph-tet-SH_crude-4.3jdf
-~ Author = delta
o Experiment single_pulse.exp
~] Sample_Td 1
] Solvent CHLOROFORM-D
o] Creation_Time 11-0CT-2017 0
= Revision_Time 11-0CT-2017 1
] Current_Time 11-0CT-2017 1
o ]
) Comment. PCF3Ph-tet-SH_1H
q Data_Format 1D COMPLEX
o] Dim_Size 16384
7] Dim Title 1H
Dim Units [ppm]
o ] Dimensions X
©7] site = ECP400
] Spectrometer = DELTA_NMR
o
o Field Strength 9.389766[T] (400 [MHz])
q X_Acq_Duration 2.7312128(s]
o | X_Domain =1H
: X_Freq 399.78219838 [MHz]
q X_Offset 5[ppm]
o] X_Points 16384
S X_Prescans 0
] X_Resolution 0.36613771 [Hz]
o ] X_Sweep 5.99880024 [kHz]
o] Clipped FALSE
Scans 8
o Total_Scans 8
o]
1 Relaxation_Delay = 5[s]
o Recvr_Gain =14
~] Temp_Get 19.3[dC]
1 X_90_Width 12.8[us]
o X_Acq_Time 2.7312128(s]
© X_Angle 45[deg]
] X_pulse 6.4[us]
o Initial Wait 1[s]
[} Unblank_Time 2[us]
o]
<7
o
[
o
o
=3 F3C
S
J WL . . o | L | N—-N
KN
9.0 8.0 7.0 6.0 5.0 4.0 3.0 2.0 1.0 0 HS N'
400w
NSRS
. 0 06 N N
X : parts per Million : 1H
1pCF3Ph-tet-SH_13C
1 Solutions for Innovation
] Filename TS11078_13C_2-4.3df
Author delta
] Experiment single_pulse_dec
] Sample_Id 1
i Solvent CHLOROFORM-D
] Creation_Time 11-0CT-2017 1.
] Revision_Time 11-0CT-2017 1
] Current_Time = 11-0CT-2017 15:
] Comment. = pCF3Ph-tet-SH_13C
] Data_Format 1D COMPLEX
< | Dim Size 26214
ST Dim Title 13c
] Dim_Units [ppm]
] Dimensions =x
] site ECS 400
] Spectrometer INM-ECS400
] Field Strength = 9.20197068[T] (390 [MHz])
] X_Acq_Duration 1.06430464[s]
X_Domain 13c
™ ] X_Freq 98.51479726 [MHz]
o] X_Offset 100 [ppm]
] X_Points 32768
1 X_Prescans 4
] X_Resolution 0.93958061 [Hz]
] X_Sweep 30.78817734[kHz]
1 Irr_Domain 1H
7] Irr_Freq 391.78655441 [MHz]
] Irr_Offset
] Clipped
o Scans
o Total_Scans
] Relaxation_Delay
] Recvr_Gain
1 Temp_Get 23.3[dC]
1 X_90_Width 11.42[us]
] X_Acq_Time = 1.06430464[s]
1 X_Angle 30 [deg]
1 X_Atn 5[dB]
-] X_Pulse 3.80666667 [us]
=N Irr_Atn_Dec 21.181([dB]
b Irr_Atn_Noe 21.181[dB]
i Irr_Noise WALTZ
1 Decoupling TRUE
1 Initial Wait 1[s]
b Noe TRUE
] Noe_Time 2[s]

3.06430464[s]
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=
o
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=

60.0

30.0

JpCFaPh-tet-SH_19F

JEOL

Solutions for Innovation

-10.0 -20.0 -30.0

X : parts per Million : 19F

-40.0

-70.0

-50.0 -60.0

-66.021

T EEma
-80.0 -90.0 -100.0 -110.0 -120.0 -130.0 -140.

R e
0 -150.0 -160.0 -170.0 -180.0 -190.0

-164.900

Filename
Author
Experiment
sample_Td
Solvent
Creation_Time
Revision
Current_Time

Comment
Data_Format

Dimensions
Site
Spectrometer

Field Strength
X_Acq_Duration
X_Domain
X_Freq
X_Offset
X_Points
X_Prescans
X_Resolution
X_Sweep
Clipped

Scans
Total_Scans

Relaxation_Delay

Initial Wait
Unblank_Time

PCF3Ph-tet-SH_19F-4.3df
delta

single_pulse.exp

1

CHLOROFORM-D

= 11-0CT-2017 07:32:37
11-0CT-2017 1. 2
11-0CT-2017 15:54:55

= pCF3Ph-tet-SH_19F
1D COMPLEX

65536

19F

[ppm]

X

ECP400
DELTA_NMR

9.389766(T]
0.8650752(s]
19F
376.17105393 [MHz]
-100[ppm]

65536

4

1.15596887 [Hz]
75.75757576 [kHz]
FALSE

17

=17

(400 [MHZ])

12.3[us]
0.8650752(s]
45[deg]
6.15[us]
1(s]

= 2[us]
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(E)-5-((3-(tributylstannyl)allyl)thio)-1-(4-(trifluoromethyl)phenyl)-1 H-tetrazole (3¢)

30.0

20.0

=
=)
=

"|CF3Ph-tet-tinsulfide_pure

2.04

15.20

6.14

J
]Jk

JEOL

Solutions for Innovation

ora
&8s
33
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//\\ /HH : m /ww )IK
Lony Sor@modinoow ShNeoe® T NSNNPOoNUoYIRaN LN
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RRRR Joddccesdds JIJdIIEs J33333333333333388

X : parts per Million : 1H

Revision_Time
Current_Time

Comment.
Data_Format
Dim Size

Dim Title
Dim_Units
Dimensions
site
Spectrometer

Field_Strength
X_Acq_Duration
X_Domain
X_Freq
X_Offset
X_Points
X_Prescans
X_Resolution
X_Sweep
Clipped

Scans
Total_Scans

Relaxation_Delay

Recvr_Gain

X_Acq_Time
X_Angle
X_Pulse
Initial Wait
Unblank_Time

CF3Ph-tet-tinsulfide_pure-
delta

single_pulse.exp

1

CHLOROFORM-D

19-0CT-2017 23:
1-NOV-2017 1
7-NOV-2017 21:3!

CF3Ph-tet-tinsulfide_pure
1D COMPLEX

16384

1H

[ppm]

X

= ECP400
= DELTA_NMR

9.389766([T]
2.7312128(s]
= 1H
399.78219838 [MHz]
5[ppm]

16384

0

0.36613771[Hz]
5.99880024 [kHz]
FALSE

(400 [MHz])

17.3[dC]
12.8[us]
2.7312128(s]
45[deg]
6.4[us]

1[s]

2[us]

6.0

5.0

4.0

3.0

2.0

1.0

|CF3Ph-tet-tinsulfide_13C

JEOL

Solutions for Innovation

AT I——-

1900 180.0 170.0 1

X : parts per Million : 13C

60.0 1500 140.0 1300

154.073 —
139.536 ~¢
136.661
136.539

127.034 —

120.0 110.0 100.0 90.0 80.0 700 600 500 40.0 300 200 100 O

123891 —

7N AN

©
@©
5
=

39.133
7.842
7.765

2O mom
e
=R i
D B OIS
RS R NEN]

26.898
13.653
11.214
11.137

Filename
Author
Experiment
Sample_Id
Solvent
Creation_Time
Revision_Time
Current_Time

Comment.
Data_Format
Dim Size

Dim Title
Dim Units
Dimensions
site
Spectrometer

Field_Strength
X_Acq_Duration
X_Domain
X_Freq
X_Offset
X_Points
X_Prescans
X_Resolution
X_Sweep
Irr_Domain
Irr_Freq
Irr_Offset

Total_Scans

Relaxation_Delay
Recvr_Gain
Temp_Get
X_90_Width
X_Acq_Time
X_Angle

X_Pulse

Initial _Wait
Unblank_Time

CF3Ph-tet-tinsulfide_13C-4
delta

single_pulse_dec

1

CHLOROFORM-D
20-0CT-2017 00:
1-NOV-2017 1
7-NOV-2017 21:

CF3Ph-tet-tinsulfide_13C
1D COMPLEX

32768

13c

[ppm]

X

ECP400
DELTA_NMR

9.389766([T]
= 1.3008896[s]
13c
100.52530333 [MHz]
100 [ppm]

32768

a

0.76870474 [Hz]

= 25.18891688 [kHz]
18

399.78219838 [MHz]
5[ppn]

FALSE

(400 [MHz])

18.4[dc]
15.5[us]
1.3008896(s]
30[deg]
5.16666667 [us]
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-10.0 -20.0 -30.0

X : parts per Million : 19F

120.0 -130.0 -140.0 -150.0 -160.0 -170.0 -180.0 -190.0

-66.018 —
-164.900

Filename
Author
Experiment
sample_Id
Solvent
Creation_Time
Revision_Time
Current_Time

Comment
Data_Format

Dimensions
Site
Spectrometer

Field Strength
X_Acq_Duration
X_Domain
X_Freq
X_Offset
X_Points
X_Prescans
X_Resolution
X_Sweep
Clipped

Scans
Total_Scans

Relaxation_Delay

Recvr_Gain
Temp_Get
X_90_Width
X_Acq_Time
X_Angle
X_Pulse
Initial_Wait
Unblank_Time

CF3Ph-tet-tinsulfide 19F-5
delta

single_pulse.exp

1

CHLOROFORM-D
= 20-0CT-2017 00:32:48
7-NOV-2017 2 3
7-NOV-2017 21:39:

CF3Ph-tet-tinsulfide_19F
= 1D COMPLEX
65536

9.389766[T] (400 [MHz])
0.4325376(s]

19F

376.17105393 [MHz]

-100 [ppm]

65536

0

2.31193774 [Hz]
151.51515152 [kHz]
FALSE

17.5[dc]
12.3[us]
0.4325376(s]
45[deg]
6.15[us]
1(s]

= 2[us]




(E)-5-((3-bromoallyl)thio)-1-(4-(trifluoromethyl)phenyl)-1H-tetrazole (4c)

abundance

JEOL

Solutions for Innovation

CF3Ph-tet-Brsulfide_1H
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X : parts per Million : 1H

Filename = CF3Ph-tet-Brsulfide_pure-4
Author = delta

Experiment single_pulse.ex2
Sample_Id 1

Solvent CHLOROFORM-D
Creation_Time 26-0CT-2017 14:
Revision_Time 1-NOV-2017 1

Current_Time

7-NOV-2017 21:4

Comment. CF3Ph-tet-Brsulfide_1H
Data_Format 1D COMPLEX

Dim Size 13107

Dim_Title 18

Dim_Units [ppm]

Dimensions X

site = ECX 400P
Spectrometer = DELTA2_NMR

Field Strength 9.2982153[T] (400 [MHz])
X_Acq Duration 2.20725248(s]
X_Domain = 1H

X_Freq 395.88430144 [MHz]
X_Offset 5[ppm]

X_Points 16384

X_Prescans 1

X_Resolution 0.45305193 [Hz]
X_Sweep 7.42280285 [kHz]
Irr_Domain 1H

Irr_Freq 395.88430144 [MHz]
Irr_Offset 5[ppm]

Tri_Domain 18

Tri_Freq 395.88430144 [MHz]
Tri_Offset = 5[ppm]

Clipped FALSE

Scans 8

Total_Scans =8

Relaxation Delay = 6[s]

Recvr_Gain 40

Temp_Get 21.9[dc]
X_90_Width 12.8[us]
X_Acq_Time 2.20725248(s]
X_Angle 45[deg]

X Atn 2.2[dB]

X_Pulse = 6.4[us]

Irr_Mode Off

Tri_Mode off

Dante_Presat FALSE

Initial Wait 1[s]

Repetition Time =

8.20725248([s]
FsC
N-N

Y

N
Br/\/\S/L\N’

abundance

© b

|CF3Ph-tet-Brsulfide_13C
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Filename CF3Ph-tet-Brsulfide_13C-4.
Author delta

Experiment single_pulse_dec
Sample_Id 1

Solvent CHLOROFORM-D
Creation_Time 26-0CT-2017 14:
Revision_Time 1-NOV-2017 1
Current_Time = 7-NOV-2017 21:
Comment. = CF3Ph-tet-Brsulfide_13C
Data_Format 1D COMPLEX
Dim_Size 26214

Dim Title 13c

Dim_Units [ppm]

Dimensions =X

Site ECX 400P
Spectrometer DELTA2_NMR

Field Strength = 9.2082153[T] (400 [MHz])
X_Acq Duration = 1.048576[s]
X_Domain

X_Freq 99.54517646 [MHz]
X_Offset 100 [ppm]

X_Points 32768

X_Prescans 4

X_Resolution 0.95367432[Hz]
X_Sweep = 31.25[kHz]
Irr_Domain 18

Irr_Freq 395.88430144 [MHz]
Irr_Offset 5[ppm]

Clipped FALSE

Scans 561

Total_Scans 561
Relaxation_Delay

Recvr_Gain

Temp_Get

X_90_Width

X_Acq_Time = 1.048576(s]
X_Angle 30[deg]

X_Atn 6.6[dB]

X_Pulse 3.33333333[us]
Irr_Atn_Dec 21.26976[dB]

Irr_Atn_Noe

21.26976[dB]

Irr_Noise WALTZ
Decoupling TRUE
Initial Wait 1[s]

Noe TRUE
Noe_Time 2[s]
Repetition_Time = 3.048576[s]

S23
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-66.055

-80.0

-90.0 -100.0 -110.0 -120.0 -130.0 -140.0 -150.0 -160.0 -170.0 -180.0 -190.0

-164.900

Filename = CESthtef:Brsulfide_lQFfd .
Author delta

Experiment single_pulse.ex2
sample_Id 1

Solvent CHLOROFORM-D

Creation_Time =
Revision_Time
Current_Time

1-NOV-2017 1
7-NOV-2017 2!

Comment. = CF3Ph-tet-Brsulfide_ 19F
Data_Format = 1D COMPLEX

Dim_Size 13107

Dim_Title 19F

Dim Units [ppm]

Dimensions X

Site ECX 400P

Spectrometer DELTA2_NMR

Field Strength

X_Acq_Duration 0.17563648[s]

X_Domain 19F
X_Freq 372.50336686 [MHz]
X_Offset -100 [ppm]
X_Points 16384

X_Prescans 1

X_Resolution 5.69357801 [Hz]

X_Sweep 93.28358209 [kHz]
Irr_Domain 19F
Irr_Freq 372.50336686 [MHz]
Irr_Offset = 5[ppm]
19F
372.50336686 [MHz]
5[ppm]
FALSE
28
Total_Scans 28
Relaxation Delay = 5[s]
Recvr_Gain 30
Temp_Get 21.7(dc]
X_90_Width 11.7[us]
X_Acq_Time = 0.17563648(s]
X_Angle 45[degq]
X_Atn 3.2[dB]
X_Pulse 5.85[us]
Irr_Mode Off
Tri_Mode Off
Dante_Presat FALSE
Initial Wait = 1[s]

Repetition_Time = 5.17563648[s]
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(E)-5-((3-bromoallyl)sulfonyl)-1-(4-(trifluoromethyl)phenyl)-1H-tetrazole (5c)

|CF3Ph-tet-Brsulfone_1H
] 2 JEOL
<
1 Solutions for Innovation
1 Filename = CF3Ph-tet-Brsulfone_1H_2-4
1 Author = delta
] Experiment single_pulse.ex2
o | sample_Td 1
< Solvent CHLOROFORM-D
1 Creation_Time 6-NOV-2017 20: 8
1 Revision_Time 6-NOV-2017 21:30:24
] Current_Time 7-NOV-2017 21:43:12
Comment. CF3Ph-tet-Brsulfone_1H
1 Data_Format 1D COMPLEX
1 Dim Size 13107
] Dim_Title 18
Dim_Units [ppm]
1 Dimensions X
1 site = ECA 500
g’ Spectrometer = DELTA2_NMR
Field Strength 11.7473579[T] (500 [MHz])
] X_Acq Duration 1.74587904[s]
1 X_Domain =18
1 X_Freq 500.15991521 [MHz]
] ] X_Offset 5.0[ppm]
{ < X_Points 16384
X_Prescans 1
1 X_Resolution 0.57277737[Hz]
1 X_Sweep 9.38438438 [kHz]
1 Irr_Domain 1H
o Irr_Freq 500.15991521 [MHz]
o~ Irr_Offset 5.0[ppm]
1 Tri_Domain 1H
] Tri_Freq 500.15991521 [MHz]
] Tri_Offset = 5.0(ppm]
Clipped FALSE
i Scans 8
1 Total_Scans =8
] rg a2 Relaxation Delay = 6[s]
1 o ( paxi Recvr_Gain 52
Temp_Get 21.8[dc]
1 X_90_Width 12.7[us]
37 X_Acq_Time 1.74587904[s]
] X_Angle 45[deg]
J X Atn 4[aB]
1 X_pulse = 6.35[us]
1 Irr_Mode Off
] Tri_Mode off
] Dante_Presat FALSE
Initial Wait 1(s]
1 Repetition Time = 7.74587904[s]
§ ]
g | F3C
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X : parts per Million : 1H
1|CF3Ph-tet-Brsulfone_13C
o JEOL
=N "
] Solutions for Innovation
] Filename CF3Ph-tet-Brsulfone_13C-4.
1 Author delta
1 Experiment single_pulse_dec
1 Sample_Id 1
4 Solvent CHLOROFORM-D
] Creation_Time 1-NOV-2017 21:
] Revision_Time 5-NOV-2017 1
< _| Current_Time = 7-NOV-2017 21:
S
i Comment = CF3Ph-tet-Brsulfone_13C
1 Data_Format 1D COMPLEX
1 Dim_Size 26214
1 Dim Title 13c
1 Dim_Units [ppm]
] Dimensions =x
] site ECX 400P
] Spectrometer DELTA2_NMR
™ Field Strength = 9.2082153[T] (400 [MHz])
o X_Acq_Duration = 1.048576[s]
1 X_Domain
1 X_Freq 99.54517646 [MHz]
1 X_Offset 100 [ppm]
R X_Points 32768
] X_Prescans 4
] X_Resolution 0.95367432[Hz]
] X_Sweep = 31.25[kHz]
] Irr_Domain 18
Irr_Freq 395.88430144 [MHz]
~ Irr Offset 5[ppm]
o Clipped FALSE
1 Scans 634
1 Total_Scans 634
] Relaxation_Delay
] Recvr_Gain
1 Temp_Get 21.8[dc]
X_90_Width 10[us]
1 X_Acq_Time = 1.048576[s]
1 X_Angle 30[deg]
o X_Atn 6.6[dB]
o X_Pulse 3.33333333[us]
1 Irr_Atn_Dec 21.26976[dB]
1 Irr_Atn _Noe 21.26976[dB]
i Irr_Noise WALTZ
] Decoupling TRUE
1 Initial Wait 1(s]
Noe TRUE
1 Noe_Time 2[s]
8 1 Repetition_Time 3.048576([s]
g
=R \ J . T SRR
S O ik Ao o W O A A A
2
L B B LA B S T LA I o A e R LA B e

190.0 180.0 170.0 160.0 150.0 140.0 130.0 120.0 110.0 100.0 90.0 80.0 70.0 60.0 50.0 40.0 300 200 100 O

A

118.531
59.152

=) OTOMNTON DO NN T
= ITHNAXABWAOIT O D
=) I~NSOH000OBMIRS
N WO OONISNNWW S O
0 OO OOANNN NN NS
B PERURKIRC Y [RM IR A A R R R |

X : parts per Million : 13C
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abundance

CF3Ph-tet-Brsulfone_19F
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Solutions for Innovation
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X : parts per Million : 19F

-66.177
-164.900

Filename = CF3Ph-tet-Brsulfone_19F-5.
Author delta

Experiment single_pulse.ex2
sample_Id 1

Solvent CHLOROFORM-D
Creation_Time = 1-NOV-2017 20:28:56

Revision_Time
Current_Time

5-NOV-2017 1
7-NOV-2017 2!

Comment. = CF3Ph-tet-Brsulfone_19F
Data_Format = 1D COMPLEX

Dim_Size 13107

Dim_Title 19F

Dim Units [ppm]

Dimensions X

Site ECX 400P

Spectrometer DELTA2_NMR

Field Strength
X_Acq_Duration

X_Domain
X_Freq
X_Offset
X_Points
X_Prescans

X_Resolution

9.2982153[T] (400 [MHz])
0.17563648(s]

19F

372.50336686 [MHz]

-100 [ppm]

16384

1

5.69357801 [Hz]

X_Sweep 93.28358209 [kHz]
Irr_Domain 19F
Irr_Freq 372.50336686 [MHz]
Irr_Offset = 5[ppm]
19F
372.50336686 [MHz]
5[ppm]
FALSE
32
Total_Scans 32
Relaxation Delay = 5[s]
Recvr_Gain 30
Temp_Get 21.8[dC]
X_90_Width 11.7[us]
X_Acq_Time = 0.17563648(s]
X_Angle 45[degq]
X_Atn 3.2[dB]
X_Pulse 5.85[us]
Irr_Mode Off
Tri_Mode off
Dante_Presat FALSE
Initial Wait = 1[s]

Repetition_Time = 5.17563648[s]




(E)-1-methyl-5-((3-(tributylstannyl)allyl)thio)-1H-tetrazole (3d)

1Mistunobu(Me)_pure_CDCI3
3 JEOL
<
-~ Solutions for Innovation
Filename = Me-tet-tinsulfide_pure-4.j
Author delta
Experiment single_pulse.ex2
sample_Td 1
Solvent = CHLOROFORM-D
Creation_Time 19-0CT-2017 07:12:24
Revision Time = 19-OCT-2017 11:28:35
Current_Time = 7-NOV-2017 21:45:13
Comment. = Mistunobu (Me)_pure_CDC13
Data_Format = 1D COMPLEX
Dim Size 13107
Dim Title 1H
Dim_Units [ppm]
Dimensions X
site ECX 400P
Spectrometer = DELTA2_NMR
Field Strength 9.2982153[T] (400 [MHz])
X_Acq_Duration 2.20725248(s]
X_Domain 18
X_Freq 395.88430144 [MHz]
X_Offset 5[ppm]
X_Points 16384
X_Prescans 1
X_Resolution 0.45305193 [Hz]
X_Sweep 7.42280285 [kHz]
Irr_Domain 1H
© Irr_Freq 395.88430144 [MHz]
/ 2 Irr Offset 5[ppm]
Tri_Domain 1H
Tri_Freq = 395.88430144 [MHz]
/ Tri_Offset 5[ppm]
E Clipped = FALSE
1 ‘ Scans 8
Total_Scans =8
Relaxation Delay = 6[s]
Recvr_Gain 34
Temp_Get 20.7[dc]
3 X_90_Width 12.8[us]
o X_Acq_Time 2.20725248(s]
X_Angle 45[deg]
L X Atn 2.2[dB]
5 X_pulse 6.4[us]
r Irr_Mode Off
Tri_Mode off
s Dante_Presat FALSE
p Initial Wait = 1[s]
J Repetition Time = 8.20725248(s]
8
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X : parts per Million : 1H

Mistunobu(Me)_pure_CDCI3
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o Solutions for Innovation
Filename = Me-tet-tinsulfide pure-4.j
Author delta
Experiment single_pulse.ex2
Sample_Id 1
Solvent CHLOROFORM-D

19-0CT-2017 07:12:24
= 19-0CT-2017 11:28:35
7-NOV-2017 21:45:13

Creation_Time
Revision_Time
Current_Time

Comment. = Mistunobu (Me)_pure_CDC13
Data_Format = 1D COMPLEX
Dim_Size 13107
Dim Title =18
Dim_Units [ppm]
Dimensions =X
Site ECX 400P
Spectrometer = DELTA2_NMR
Field Strength 9.2982153[T] (400 [MHz])
X_Acq_Duration 2.20725248(s]
X_Domain 18
X_Freq 395.88430144 [MHz]
X_Offset 5[ppm]
X_Points 16384
X_Prescans 1
X_Resolution 0.45305193 [Hz]
X_Sweep 7.42280285 [kHz]
Irr_Domain 18
© Irr_Freq 395.88430144 [MHz]
.g Irr_Offset 5[ppm]
Tri_Domain 18
Tri_Freq 395.88430144 [MHz]
Tri_Offset 5[ppm]
1 Clipped FALSE
E Scans 8
= Total_Scans =8
Relaxation Delay = 6[s]
Recvr_Gain 34
Temp_Get = 20.7[dc]
S X_90_Width 12.8[us]
o X_Acq_Time 2.20725248(s]
X_Angle 45[deg]
L X_Atn 2.2[dB]
=2} X_Pulse 6.4[us]
“‘ Irr_Mode Off
Tri_Mode off
K s Dante_Presat FALSE
i Initial _Wait 1[s]
J / Repetition Time = 8.20725248[s]
8
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(E)-5-((3-bromoallyl)thio)-1-methyl-1H-tetrazole (4d)

190 0 180.0 170. 0 160.0

X : parts per Million : 13C
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|Me-tet-Brsulfide_1H
8 JEOL
©
Solutions for Innovation
Filename = Me-tet-Brsulfide_pure-4.jd
Author = delta
Experiment single_pulse.ex2
Sample_Id 1
Solvent CHLOROFORM-D
Creation_Time 26-0CT-2017 20:
Revision_Time 1-NOV-2017 17:1
Current_Time 7-NOV-2017 21:4
Comment Me-tet-Brsulfide_ 1H
Data_Format 1D COMPLEX
Dim_Size 13107
Dim Title 1H
S Dim Units [ppm]
o Dimensions X
Site = ECA 500
Spectrometer = DELTA2_NMR
Field Strength 11.7473579[T] (500([MHz])
X_Acq Duration 1.74587904[s]
X_Domain =18
X_Freq 500.15991521 [MHz]
X_Offset 5.0[ppm]
X_Points 16384
X_Prescans 1
X_Resolution 0.57277737 [Hz]
X_Sweep 9.38438438[kHz]
Irr_Domain 1H
Irr Freq 500.15991521 [MHz]
Irr_Offset 5.0 [ppm]
Tri_Domain 1H
Tri_Freq 500.15991521 [MHz]
Tri_Offset = 5.0[ppm]
- Clipped FALSE
S Scans 8
- Total_Scans =8
Relaxation_Delay = 6[s]
Recvr_Gain 44
Temp_Get 21.6[dC]
X_90_Width 12.7[us]
X_Acq_Time 1.74587904([s]
X_Angle 45[deg]
X_Atn 4[dB]
X_Pulse = 6.35[us]
Irr_Mode Off
Tri_Mode off
Dante_Presat FALSE
Initial_Wait 1[s]
Repetition Time = 7.74587904[s]
8
s
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X : parts per Million : 1H
Me-tet-Brsulfide_13C
Solutions for Innovation
Filename Me-tet-Brsulfide_13C-4.jdf
Author delta
Experiment single_pulse_dec
Sample_Id 1
Solvent CHLOROFORM-D
Creation_Time 26-0CT-2017 21:2
Revision_Time 1-NOV-2017 1
Current_Time = 7-NOV-2017 21:
Comment = Me-tet-Brsulfide_13C
Data_Format 1D COMPLEX
Dim_Size 26214
Dim_Title 13c
Dim Units [ppm]
Dimensions =X
Site ECA 500
Spectrometer DELTA2_NMR
Field Strength = 11.7473579[T] (500[MHz])
X_Acq Duration = 0.83361792[s]
X_Domain 13c
X_Freq 125.76529768 [MHz]
X_Offset 100 [ppm]
X_Points 32768
X_Prescans 4
X_Resolution 1.19959034 [Hz]
X_Sweep = 39.3081761[kHz]
Irr_Domain 1H
Irr_Freq 500.15991521 [MHz]
Irr_Offset 5.0 [ppm]
Clipped FALSE
Scans 622
Total_Scans 622
Relaxation_Delay
Recvr_Gain
Temp_Get 22[dC]
X_90_Width 10.7[us]
X_Acq_Time = 0.83361792(s]
X_Angle 30[deg]
X_Atn 9.9[dB]
X_Pulse 3.56666667 [us]
Irr_Atn_Dec 21.19968[dB]
Irr_Atn_Noe 21.19968[dB]
Irr_Noise WALTZ
Decoupling TRUE
Initial_Wait 1[s]
Noe TRUE
Noe_Time 2[s]
8 Repetition_Time 2.83361792([s]
g
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(E)-5-((3-bromoallyl)sulfonyl)-1-methyl-1H-tetrazole (5d)
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< Me-tet-Brsulfone_1H
N
3 2 JEOL
&7 5
o Solutions for Innovation
wn
[N
< Filename = Me-tet-Brsulfone_1H-4.3jdf
N Author = delta
o Experiment single_pulse.ex2
g" Sample_Id 1
o Solvent CHLOROFORM-D
o Creation_Time 1-NOV-2017 1
S Revision_Time 5-NOV-2017 1
o Current_Time 7-NOV-2017 2
o~
2 Comment. Me-tet-Brsulfone_1H
« Data_Format 1D COMPLEX
= Dim_Size 13107
27 Dim Title 10
(=3 Dim Units [ppm]
] Dimensions X
> site = ECX 400P
'\: Spectrometer = DELTA2_NMR
f’o Field Strength 9.2982153[T] (400 [MHz])
— X_Acq_Duration 2.20725248(s]
< X_Domain =18
£t X_Freq 395.88430144 [MHz]
o X_Offset 5[ppm]
A X_Points 16384
= X_prescans 1
© X_Resolution 0.45305193 [Hz]
> X_Sweep 7.42280285 [kHz]
~ Irr_Domain 1H
=, Irr_Freq 395.88430144 [MHz]
E Irr_Offset 5[ppm]
— Tri_Domain 1H
= Tri_Freq 395.88430144 [MHz]
S Tri_Offset = 5[ppm]
o Clipped FALSE
o Scans 8
o Total_Scans =8
<]
] Relaxation Delay = 6[s]
N Recvr_Gain 40
™~ Temp_Get 21.6[dc]
o 2 8 X_90_Width 12.8[us]
© { 4 i X_Acq_Time 2.20725248(s]
o — {_Acq_’
o X_Angle 45[deg]
[} X_Atn 2.2[dB]
o] X_Pulse = 6.4[us]
< Irr_Mode Off
] Tri_Mode off
S’ Dante_Presat FALSE
q Initial Wait 1(s]
o Repetition_Time = 8.20725248([s]
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X : parts per Million : 1H
o Me-tet-Brsulfone_13C
* JEOL
1 Solutions for Innovation
1 Filename Me-tet-Brsulfone_13C-4.jdf
1 Author delta
] Experiment single_pulse_dec
] Sample_Id 1
Solvent CHLOROFORM-D
< | Creation_Time 1-NOV-2017 18:
=N Revision_Time 5-NOV-2017 1
1 Current_Time = 7-NOV-2017 21:
] Comment. = Me-tet-Brsulfone_13C
] Data_Format 1D COMPLEX
Dim_Size 26214
] Dim_Title 13c
1 Dim Units [ppm]
7 Dimensions =X
1 Site ECX 400P
1 Spectrometer DELTA2_NMR
|
< | Field Strength = 9.2082153[T] (400 [MHz])
X_Acq Duration = 1.048576[s]
i X_Domain
1 X_Freq 99.54517646 [MHz]
1 X_Offset 100 [ppm]
1 X_Points 32768
] X_Prescans 4
] X_Resolution 0.95367432[Hz]
] X_Sweep = 31.25[kHz]
Irr_Domain 18
~ ] Irr_Freq 395.88430144 [MHz]
S Irr_Offset 5[ppm]
4 Clipped FALSE
1 Scans 564
] Total_Scans 564
Relaxation_Delay
i Recvr_Gain
1 Temp_Get 22.1[dc]
1 X_90_width 10[us]
1 X_Acq_Time = 1.048576(s]
] X_Angle 30[deg]
— | X_Atn 6.6[dB]
o] X_pulse 3.33333333[us]
Irr_Atn_Dec 21.26976[dB]
b Irr_Atn_Noe 21.26976[dB]
7 Itt_Noise WALTZ
1 Decoupling TRUE
Initial Wait 1(s]
Noe TRUE
Noe_Time 2[s]
Repetition_Time = 3.048576[s]
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1-isopropyl-1H-tetrazole-5-thiol (1e)

"|iPr-tet-thiol _1H
] g JEOL
1 0 Solutions for Innovation
i = iPr-tet-thiol 1H-5.jdf
= delta
o] single_pulse.exp
=N 1
~ | CHLOROFORM-D
16-NOV-2017 1|
17-Nov-2017 1
1 Current_Time 17-NOV-2017 1
1 Comment. iPr-tet-thiol 1H
i Data_Format 1D COMPLEX
Dim_Size 16384
] Dim Title 1H
1 Dim Units [ppm]
4 Dimensions X
< | site = ECP400
=3 Spectrometer = DELTA_NMR
| Field Strength 9.389766([T] (400[MHz])
1 X_Acq_Duration 2.7312128(s]
1 X_Domain =1H
X_Freq 399.78219838 [MHz]
1 X_Offset 5[ppm]
b X_Points 16384
1 X_Prescans 0
| X_Resolution 0.36613771 [Hz]
X_Sweep 5.99880024 [kHz]
o | Clipped FALSE
=N Scans 8
N Total_Scans 8
Relaxation_Delay = 5[s]
1 Recvr_Gain =10
! Temp_Get 19.5[dC]
] X_90_Width 12.8[us]
] X_Acq_Time 2.7312128(s]
X_Angle 45[deg]
b X_Pulse 6.4[us]
4 Initial _Wait 1[s]
4 Unblank_Time 2[us]
o !
e 8
e
1 l J Pro _N
" N—\,
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X : parts per Million : 1H

JiPr-tet-thiol_13C

2] JeEOL

Solutions for Innovation
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162.752 —

X : parts per Million : 13C

50.588 —

21.017

Creation_Time
Revision_Time
Current_Time

Comment
Data_Format
Dim_Size
Dim_Title
Dim Units
Dimensions
site
Spectrometer

Field_Strength
X_Acq_Duration
X_Domain
X_Freq
X_Offset
X_Points
X_Prescans
X_Resolution
X_Sweep
Irr_Domain

Total_Scans

Relaxation_Delay
Recvr_Gain
Temp_Get
X_90_width

Initial Wait
Unblank_Time

1 Filename iPr-tet-thiol_13C-4.jdf
1 Author delta
] Experiment single_pulse_dec
] Sample_Id 1
— Solvent CHLOROFORM-D

16-NOV-2017 1.
17-NOV-2017 1
17-NOV-2017 16:

iPr-tet-thiol_13C
1D COMPLEX

32768

13c

[ppm]

X

ECP400
DELTA_NMR

= 9.389766[T] (400 [MHz])
1.3008896[s]

13c

100.52530333 [MHz]
100 [ppm]

32768

4

0.76870474 [Hz]
25.18891688 [kHz]
1H

399.78219838 [MHz]
5[ppm]

FALSE

310

310

20.8[dc]
15.5[us]
1.3008896(s]
30[deg]
5.16666667 [us]
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(E)-1-isopropyl-5-((3-(tributylstannyl)allyl)thio)-1H-tetrazole (3e)

iPr-tet-Snsulfide_1H

o
—
—

10.0

14.87

JEOL

Solutions for Innovation

Revision_Time
Current_Time

iPr-tet-Snsulfide_1H-4.jdf
delta

single_pulse.ex2

1

CHLOROFORM-D

25-NOV-2017 13:
26-NOV-2017 1
26-NOV-2017 13:1

Comment. iPr-tet-Snsulfide 1H
Data_Format 1D COMPLEX
Dim_Size 13107
Dim Title 1H
Dim_Units [ppm]
Dimensions X
Site = ECX 400P
Spectrometer = DELTA2_NMR
Field_Strength 9.2982153[T] (400 [MHz])
X_Acq_Duration 2.20725248[s]
X_Domain =18
X_Freq 395.88430144 [MHz]
X_Offset 5[ppm]
X_Points 16384

1

X_Prescans

X_Resolution

0.45305193 [Hz]

X : parts per Million : 13C

X_Sweep 7.42280285 [kHz]
1 - Irr_Domain 1H
wl 23 Irr_Freq 395.88430144 [MHz]
9 T3 Irr_Offset 5[ppm]
] Tri_Domain 1H
Tri_Freq 395.88430144 [MHz]
Tri_Offset = 5[ppm]
Clipped FALSE
q Scans 8
q Total_Scans =8
Relaxation Delay = 6[s]
Recvr_Gain 34
] Temp_Get 408.3[dC]
] X_90_Width 12.8[us]
X_Acq_Time 2.20725248(s]
] X_Angle 45[deg]
o X Atn 2.2[dB]
bl 3 X_Pulse = 6.4[us]
Irr_Mode Off
] Tri_Mode off
] rsre ( 3 f Dante_Presat FALSE
S - Initial Wait 1(s]
? J / Repetition Time = 8.20725248(s]
8
: Lk |
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E
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X : parts per Million : 1H
qiPr-tet-Snsulfide_13C
-
57 JEOL
1 Solutions for Innovation
] Filename iPr-tet-Snsulfide_13C-7.3d
] Author delta
1 Experiment single_pulse_dec
© ] Sample_Id 1
o] Solvent CHLOROFORM-D
] Creation_Time 25-NOV-2017 13:
1 Revision_Time 26-NOV-2017 1
q Current_Time = 26-NOV-2017 13:
] Comment. = iPr-tet-Snsulfide_13C
1 Data_Format 1D COMPLEX
0 1 Dim_Size 26214
o] Dim Title 13c
] Dim_Units [ppm]
4 Dimensions =X
7 Site ECX 400P
] Spectrometer DELTA2_NMR
] Field Strength = 9.2082153[T] (400 [MHz])
< 1 X_Acq Duration = 1.048576[s]
=N X_Domain
] X_Freq 99.54517646 [MHz]
] X_Offset 100 [ppm]
1 X_Points 32768
] X_Prescans 4
] X_Resolution 0.95367432[Hz]
] X_Sweep = 31.25[kHz]
o Irr_Domain 18
S Irr_Freq 395.88430144 [MHz]
] Irr_Offset 5[ppm]
4 Clipped FALSE
1 Scans 407
] Total_Scans 407
] Relaxation_Delay
~ Recvr_Gain
S Temp_Get 21.1[dc]
] X_90_Width 10[us]
] X_Acq_Time = 1.048576(s]
1 X_Angle 30[deg]
q X_Atn 6.6[dB]
] X_Pulse 3.33333333[us]
] Irr_Atn_Dec 21.26976[dB]
o Irr_Atn _Noe 21.26976[dB]
o] Irr_Noise WALTZ
] Decoupling TRUE
] Initial Wait 1(s]
4 Noe TRUE
1 Noe_Time 2[s]
8 ] Repetition_Time 3.048576[s]
% 4
2 _ 1 Lt o " o l»”
5°7 A A S Wi v i MWWWW
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(E)-5-((3-bromoallyl)thio)-1-isopropyl-1H-tetrazole (4¢)

° iPr-tet-Brsulfide_1H
©
= w0
] 8 JEOL
q ©
o Solutions for Innovation
=
~7
o] Filename = iPr-tet-Brsulfide 1H-4.3jdf
< Author = delta
— Experiment single_pulse.ex2
sample_Td 1
2 Solvent CHLOROFORM-D
9] Creation_Time 26-NOV-2017 08: 3
] Revision_Time 26-NOV-2017 1 2
o Current_Time 26-NOV-2017 12:59:37
37
q Comment. iPr-tet-Brsulfide_l1H
o] Data_Format 1D COMPLEX
(i Dim_Size 13107
— Dim Title 10
o] Dim_Units [ppm]
< Dimensions X
— site = ECX 400P
1 Spectrometer = DELTA2_NMR
o ]
i Field Strength 9.2982153[T] (400 [MHz])
] X_Acq_Duration 2.20725248(s]
o] X_Domain =18
‘c_>;* X_Freq 395.88430144 [MHz]
X_Offset 5[ppm]
] X_Points 16384
== X_Prescans 1
] X_Resolution 0.45305193 [Hz]
] X_Sweep 7.42280285 [kHz]
o Irr_Domain 1H
© Irr_Freq 395.88430144 [MHz]
] Irr_Offset 5[ppm]
4 Tri_Domain 1H
Tri_Freq 395.88430144 [MHz]
Tri_Offset = 5[ppm]
o ] B Clipped FALSE
o & Scans 8
] Total_Scans =8
o] Relaxation_Delay = 6[s]
0 4 Recvr_Gain 36
] Temp_Get 408.2[dc]
X_90_Width 12.8[us]
X_Acq_Time 2.20725248(s]
] o ( S X_Angle 45[deg]
o §cﬁ_ - X Atn 2.2[dB]
™ o X_Pulse = 6.4[us]
} f Irr_Mode Off
] Tri_Mode off
S- - Dante_Presat FALSE
] Initial Wait 1(s]
] Repetition Time = 8.20725248(s]
8
8]
] |
2o I . ‘w Y
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X : parts per Million : 1H
J|iPr-tet-Brsulfide_13C
] Solutions for Innovation
~ Filename iPr-tet-Brsulfide_13C-4.3d
< Author delta
] Experiment single_pulse_dec
] Sample_Id 1
1 Solvent CHLOROFORM-D
] Creation_Time 26-NOV-2017 09:
] Revision_Time 26-NOV-2017 1
1 Current_Time = 26-NOV-2017 12:
] Comment. = iPr-tet-Brsulfide_13C
q Data_Format 1D COMPLEX
] Dim_Size 26214
] Dim Title 13c
1 Dim_Units [ppm]
] Dimensions =X
w0 ] Site ECX 400P
< Spectrometer DELTA2_NMR
1 Field Strength = 9.2082153[T] (400 [MHz])
] X_Acq Duration = 1.048576[s]
] X_Domain
1 X_Freq 99.54517646 [MHz]
1 X_Offset 100 [ppm]
] X_Points 32768
1 X_Prescans 4
] X_Resolution 0.95367432[Hz]
] X_Sweep = 31.25[kHz]
q Irr_Domain 18
] Irr_Freq 395.88430144 [MHz]
o 1 Irr_Offset 5[ppm]
S Clipped FALSE
] Scans 841
] Total_Scans 841
] Relaxation_Delay
1 Recvr_Gain
] Temp_Get 408.4[dC]
] X_90_Width 10[us]
1 X_Acq_Time = 1.048576(s]
] X_Angle 30[deg]
] X_Atn 6.6[dB]
1 X_Pulse 3.33333333[us]
] Irr_Atn_Dec 21.26976[dB]
] Irr_Atn _Noe 21.26976[dB]
— Irr_Noise WALTZ
<N Decoupling TRUE
] Initial Wait 1(s]
1 Noe TRUE
] Noe_Time 2[s]
8 i Repetition_Time 3.048576([s]
g
g |
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X : parts per Million : 13C
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(E)-5-((3-bromoallyl)sulfonyl)-1-isopropyl-1H-tetrazole (5e)

Pr-tet-Brsulfone_1H

213

—
1.04

6.39

JEOL

Solutions for Innovation

Revision_Time
Current_Time

Comment.
Data_Format
Dim Size

Dim Title
Dim_Units
Dimensions
site
Spectrometer

Field_Strength
X_Acq_Duration
X_Domain
X_Freq
X_Offset
X_Points
X_Prescans
X_Resolution
X_Sweep
Irr_Domain
Irr_Freq
Irr_Offset
Tri_Domain

Total_Scans

Relaxation_Delay
Recvr_Gain
Temp_Get
X_90_Width
X_Acq_Time
X_Angle

X_Atn

X_Pulse

Dante_Presat
Initial_Wait
Repetition_Time

= iPr-tet-Brsulfone_l1H-4.jdf
= delta

single_pulse.ex2

1

CHLOROFORM-D

2-DEC-2017 15:
15-DEC-2017 11:0:
15-DEC-2017 11:0

iPr-tet-Brsulfone_lH
1D COMPLEX

13107

1H

[ppm]

X

= ECX 400P
= DELTA2_NMR

9.2982153[T]
2.20725248(s]
1H
395.88430144 [MHz]
5[ppm]

16384

1

0.45305193 [Hz]
7.42280285 [kHz]
1H

395.88430144 [MHz]

(400 [MHZ])

395.88430144 [MHz]
= 5[ppm]
FALSE

19.6[dC]
12.8[us]
2.20725248(s]
45[deg]
2.2[dB]
= 6.4[us]

FALSE
1(s]
= 8.20725248(s]

151.679

X : parts per Million : 13C
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X : parts per Million : 1H
JiPr-tet-Brsulfone_13C
Solutions for Innovation
©
S}
Filename iPr-tet-Brsulfone_13C-4.3d
Author delta
Experiment single_pulse_dec
Sample_Id 1
Solvent CHLOROFORM-D
Creation_Time 2-DEC-2017 16:
Revision_Time 15-DEC-2017 1
0 Current_Time = 15-DEC-2017 11:
o
Comment. = iPr-tet-Brsulfone_13C
Data_Format 1D COMPLEX
Dim_Size 26214
Dim Title 13c
Dim_Units [ppm]
Dimensions =X
Site ECX 400P
< Spectrometer DELTA2_NMR
S}
Field Strength = 9.2082153[T] (400 [MHz])
X_Acq Duration = 1.048576[s]
X_Domain
X_Freq 99.54517646 [MHz]
X_Offset 100 [ppm]
X_Points 32768
X_Prescans 4
™ X_Resolution 0.95367432[Hz]
o X_Sweep = 31.25[kHz]
Irr_Domain 18
Irr_Freq 395.88430144 [MHz]
Irr_Offset 5[ppm]
Clipped FALSE
Scans 588
Total_Scans 588
N Relaxation_Delay
o Recvr_Gain
Temp_Get
X_90_Width
X_Acq_Time = 1.048576(s]
X_Angle 30[deg]
X_Atn 6.6[dB]
X_Pulse 3.33333333[us]
Irr_Atn_Dec 21.26976[dB]
b Irr_Atn_Noe 21.26976[dB]
e Irr_Noise WALTZ
Decoupling TRUE
Initial Wait 1(s]
Noe TRUE
Noe_Time 2[s]
8 Repetition_Time 3.048576([s]
g
c Lo Lk ") " bl A ™ Aokl ek P IO INWPITY L
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1-(tert-butyl)-1H-tetrazole-5-thiol (1f)

100.0

90.0

o
=

30

tBu-tet-thiol_1H

9.00

JEOL

Solutions for Innovation

Revision_Time
Current_Time

Dimensions
site
Spectrometer

Field Strength
X_Acq_Duration
X_Domain

X_Resolution
X_Sweep
Irr_Domain
Irr_Freq
Irr_Offset
Tri_Domain

Total_Scans

Relaxation_Delay
Recvr_Gain
Temp_Get
X_90_Width
X_Acq_Time
X_Angle

X_Atn

Dante_Presat
Initial Wait
Repetition_Time

= tBu-tet-thiol 1H-4.jdf
delta

single_pulse.ex2

1

CHLOROFORM-D
16-NOV-2017 1
17-NOV-2017 1
17-NOV-2017 1

tBu-tet-thiol 1H

= ECA 500
= DELTA2_NMR

11.7473579[T] (500 [MHz])
1.74587904[s]

= 1H

500.15991521 [MHz]
5.0(ppm]

16384

1

0.57277737 [Hz]
9.38438438 [kHz]
1H

500.15991521 [MHz]
5.0[ppm]

1H

500.15991521 [MHz]
5.0[ppm]

FALSE

12.7[us]
1.74587904[s]
45[deg]

4[dB)
6.35[us]

FALSE
1[s]
= 7.74587904[s]

abundance

12 13

1.1

il
5]

‘ 0.‘5 0‘.6 07 08

0.4

0.2

0.1

T T
190.0 180.0 170.0 160.0 150.0 140.0 130.0 120.0 110.0 100.0 90.0 80.0 70.0 60.0

162.874

X : parts per Million : 13C

63.532

50.0 40.0 300 200 10.0

27.563

Creation_Time
Revision_Time
Current_Time

Comment.
Data_Format
Dim_Size
Dim_Title
Dim_Units
Dimensions
Site
Spectrometer

Field Strength
X_Acq_Duration
X_Domain
X_Freq
X_Offset
X_Points
X_Prescans
X_Resolution

Irr_Freq
Irr_Offset

Total_Scans

Relaxation_Delay
Recvr_Gain
Temp_Get
X_90_Width
X_Acq_Time
X_Angle

X_Atn

X_Pulse
Irr_Atn_Dec
Irr_Atn_Noe
Irr_Noise
Decoupling
Initial Wait
Noe

Noe_Time
Repetition_Time

g ]
S ]
E
EP | JL__l 1 |
oo ] s
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9.0 8.0 7.0 6.0 5.0 4.0 3.0 2.0 1.0 0 \
| < N
HS” N
N
@
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X : parts per Million : 1H
Br-tet-thiol_13C
~]
=t JEOL
] Solutions for Innovation
©
] Filename tBu-tet-thiol_13C-4.jdf
] Author delta
w0 Experiment single_pulse_dec
— Sample_Id 1
] Solvent CHLOROFORM-D

16-NOV-2017 1.
16-NOV-2017 1.
17-NOV-2017 16:

tBr-tet-thiol_13C
1D COMPLEX

26214

13c

[ppm]

X

ECA 500
DELTA2_NMR

= 11.7473579[T] (500 [MHz])
0.83361792[s]
13c
125.76529768 [MHz]
100 [ppm]

32768

4

1.19959034 [Hz]

= 39.3081761[kHz]
1H

500.15991521 [MHz]

21.6[dC]
10.7[us]
0.83361792(s]
30 [deg]
9.9[dB]
3.56666667 [us]
21.19968 [dB]
21.19968 [dB]
WALTZ

TRUE

1(s]

TRUE

2[s]
2.83361792(s]
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(E)-1-(tert-butyl)-5-((3-(tributylstannyl)allyl)thio)-1H-tetrazole (3f)

1tBu-tet-Snsulfide_1H

15.63

9.09
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JEOL

Solutions for Innovation
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X : parts per Million : 1H

Revision_Time
Current_Time

= tBu-tet-Snsulfide 1H-4.3jdf
= delta

single_pulse.exp

1

CHLOROFORM-D

26-NOV-2017 05:
26-NOV-2017 1
26-NOV-2017 13:2

Comment. tBu-tet-Snsulfide 1H
Data_Format 1D COMPLEX

Dim_Size 16384

Dim Title 1H

Dim_Units [ppm]

Dimensions X

Site = ECP400

Spectrometer = DELTA_NMR
Field_Strength 9.389766[T] (400 [MHz])
X_Acq_Duration 2.7312128(s]
X_Domain =18

X_Freq 399.78219838 [MHz]
X_Offset 5[ppm]

X_Points 16384

X_Prescans 0

X_Resolution

X_Sweep
Clipped
Scans

Total_Scans

Relaxation
Recvr_Gain

X_Acq_Time
X_Angle
X_Pulse

Initial Wait
Unblank_Time

_Delay =

0.36613771[Hz]
5.99880024 [kHz]
FALSE

5[s]
8

18.2[dC]
12.8[us]
2.7312128(s]
45[deg]
6.4[us]

1[s]

2[us]

11
BU‘N—N

N /N
Bu3Sn/\/\S/LN

_|tBu-tet-Snsulfide_13C

i

JEOL

Solutions for Innovation
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X : parts per Million : 13C
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Filename
Author
Experiment
Sample_Id
Solvent

Creation_Time
Revision_Time
Current_Time =

tBu-tet-Snsulfide_13C-4.3jd
delta

single_pulse_dec

1

CHLOROFORM-D
26-NOV-2017 06:
26-NOV-2017 1
26-NOV-2017 13:

Comment. = tBu-tet-Snsulfide_13C
Data_Format 1D COMPLEX

Dim_Size 32768

Dim_Title 13c

Dim_Units [ppm]

Dimensions =X

site ECP400

Spectrometer DELTA_NMR

Field Strength =
X_Acq_Duration

X_Domain
X_Freq
X_Offset
X_Points
X_Prescans

X_Resolution

X_Sweep
Irr_Domain
Irr_Freq
Irr_Offset

Total_Scans

Relaxation_I

Recvr_Gain
Temp_Get
X_90_Width
X_Acq_Time
X_Angle
X_Pulse

Initial _Wait
Unblank_Time

9.389766([T]
1.3008896[s]
13c
100.52530333 [MHz]
100 [ppm]

32768

a

0.76870474 [Hz]

= 25.18891688 [kHz]
18

399.78219838 [MHz]

(400 [MHz])

Delay

19.6[dc]
15.5[us]

= 1.3008896(s]
30[deg]
5.16666667 [us]
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(E)-5-((3-bromoallyl)thio)-1-(zert-butyl)-1H-tetrazole (4f)

190.0 180.0 170.0 160.0 150.0 140.0 130.0 120.0 110.0 100.0 90.0 80.0 70.0 60.0 50.0 40.0 30.0 200 10.0

X : parts per Million : 13C

151.382
130.918

110.991

61.135

35239 —

28.744 —

0

{tBu-tet-Brsulfide_1H
] = JEOL
1 S
— Solutions for Innovation
o
=
o Filename = tBu-tet-Brsulfide 1H-4.3jdf
Author = delta
R Experiment single_pulse.ex2
] sample_Td 1
] Solvent CHLOROFORM-D
] Creation_Time 26-NOV-2017 09: 6
] Revision_Time 26-NOV-2017 1 3
Current_Time 26-NOV-2017 13:01:47
o Comment. tBu-tet-Brsulfide 1H
= Data_Format 1D COMPLEX
1 Dim Size 13107
4 Dim Title 1H
B Dim_Units [ppm]
1 Dimensions X
] site = ECX 400P
i Spectrometer = DELTA2_NMR
Field Strength 9.2982153[T] (400 [MHz])
] X_Acq Duration 2.20725248[s]
o X_Domain = 10
g’ X_Freq 395.88430144 [MHz]
1 X_Offset 5[ppm]
1 X_Points 16384
1 X_Prescans 1
1 X_Resolution 0.45305193 [Hz]
] X_Sweep 7.42280285 [kHz]
4 Irr_Domain 1H
] Irr_Freq 395.88430144 [MHz]
] Irr_Offset 5[ppm]
Tri_Domain 1H
Q | Tri_Freq 395.88430144 [MHz]
g’ Tri_Offset = 5[ppm]
1 Clipped FALSE
Scans 8
1 Total_Scans =8
] Relaxation Delay = 6[s]
] «~ Recvr_Gain 38
] N Temp_Get 408.4[dC]
~ X_90_Width 12.8[us]
] X_Acq_Time 2.20725248(s]
o X_Angle 45[deg]
= X_Atn 2.2[dB]
1 - X_pulse = 6.4[us]
1 o Irr_Mode Off
1 [ S Tri_Mode off
1 Dante_Presat FALSE
1 Initial Wait 1(s]
] I Repetition Time = 8.20725248(s]
g | I
S i
=]
E_1 ! Lk |
g8° t
e e U, e R B B B T e Bu- _N
9.0 8.0 7.0 6.0 5.0 4.0 3.0 2.0 1.0 0 N NN
% K /\ e Y Yoas N
CLNNSNOHBYSN deae @ Br s” N
SSNORINIRBLOT N 33> 3
LhhIITBNBBm® 88305 [
. RN - R Y- PR - PR ERCRCRY] -
X : parts per Million : 1H
JtBu-tet-Brsulfide_13C
© ] Solutions for Innovation
[SH
] Filename tBu-tet-Brsulfide_13C-4.3jd
] Author delta
] Experiment single_pulse_dec
] Sample_Id 1
~ 1 Solvent CHLOROFORM-D
P Creation_Time 26-NOV-2017 10:4
] Revision_Time 26-NOV-2017 1
q Current_Time = 26-NOV-2017 13:
q Comment. = tBu-tet-Brsulfide_13C
] Data_Format 1D COMPLEX
© 1 Dim_Size 26214
o] Dim_Title 13c
q Dim_Units [ppm]
] Dimensions =x
1 Site ECX 400P
] Spectrometer DELTA2_NMR
0 | Field Strength = 9.2082153[T] (400 [MHz])
o A X_Acq_Duration = 1.048576[s]
X_Domain
X_Freq 99.54517646 [MHz]
] X_Offset 100 [ppm]
1 X_Points 32768
] X_Prescans 4
g. 4 X_Resolution 0.95367432[Hz]
] X_Sweep = 31.25[kHz]
] Irr_Domain 18
] Irr_Freq 395.88430144 [MHz]
] Irr_Offset 5[ppm]
] Clipped FALSE
o ] Scans 898
S Total_Scans 898
] Relaxation_Delay
Recvr_Gain
Temp_Get 408.5[dc]
] X_90_Width 10[us]
o ] X_Acq_Time = 1.048576(s]
o] X_Angle 30[deg]
1 X_Atn 6.6[dB]
] X_Pulse 3.33333333[us]
q Irr_Atn_Dec 21.26976[dB]
] Irr_Atn_Noe 21.26976[dB]
1 Irr_Noise WALTZ
— ] Decoupling TRUE
o Initial_Wait 1(s]
] Noe TRUE
4 Noe_Time 2[s]
8 ] Repetition_Time 3.048576([s]
g
g i m
El d i . y ‘ i u W u o
S ]
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(E)-5-((3-bromoallyl)sulfonyl)-1-(zert-butyl)-1 H-tetrazole (5f)

110.0

60.0

30.0

itBu-tet»Brsulfone_lH

g /8

212

9.87

) @L.—J—

JEOL

Solutions for Innovation

Revision_Time
Current_Time

tBu-tet-Brsulfone_lH-4.jdf
delta

single_pulse.exp

1

CHLOROFORM-D

16-DEC-2017 01:
15-DEC-2017 1.
15-DEC-2017 13:4

Comment. tBu-tet-Brsulfone 1H
Data_Format 1D COMPLEX

Dim_Size 16384

Dim Title 1H

Dim_Units [ppm]

Dimensions X

Site = ECP400

Spectrometer = DELTA_NMR
Field_Strength 9.389766[T] (400 [MHz])
X_Acq_Duration 2.7312128(s]
X_Domain =18

X_Freq 399.78219838 [MHz]
X_Offset 5[ppm]

X_Points 16384

X_Prescans

X_Resolution

X_Sweep
Clipped
Scans
Total_Scan:

Relaxation
Recvr_Gain

X_Acq_Time
X_Angle
X_Pulse

Initial Wait
Unblank_Time

_Delay

0
0.36613771[Hz]
5.99880024 [kHz]
FALSE

s

17.4[dC]
12.8[us]
2.7312128(s]
45[deg]
6.4[us]

1[s]

2[us]

X : parts per Million : 13C

153.415

121.826 —

1900 180.0 170.0 160.0 1500 140.0 1300 120.0 110.0 100.0 90.0 80.0 700 600 50.0 40.0 300 200 10.0

117.819

65.599 —
59.733 7

29.643

0

9.0 8.0 7.0 6.0 5.0 4.0 3.0 2.0 1.0 0
gQnTWwNSg D HON o020 ©
BIIANIIE DD ® o 3933 I
ERRNNEOm® 666 LI D
. R R R R R R R R IS <
X : parts per Million : 1H
]tBu-tet-Brsulfone_13C
g, Solutions for Innovation
] Filename tBu-tet-Brsulfone_13C-4.3jd
1 Author delta
1 Experiment single_pulse_dec
1 Sample_Id 1
7 Solvent CHLOROFORM-D
1 Creation_Time 16-DEC-2017 02:1
o] Revision_Time 15-DEC-2017 1
w0 Current_Time = 15-DEC-2017 13:
] Comment. = tBu-tet-Brsulfone_13C
] Data_Format 1D COMPLEX
1 Dim_Size 32768
1 Dim Title 13c
1 Dim_Units [ppm]
7 Dimensions =X
o] site ECP400
<] Spectrometer DELTA_NMR
] Field Strength = 9.389766[T] (400 [MHz])
4 X_Acq_Duration 1.3008896[s]
] X_Domain 13c
1 X_Freq 100.52530333 [MHz]
1 X_Offset 100 [ppm]
1 X_Points 32768
o X_Prescans a
& X_Resolution 0.76870474 [Hz]
] X_Sweep = 25.18891688 [kHz]
] Irr_Domain 1H
] Irr_Freq 399.78219838 [MHz]
] Irr_Offset 5[ppm]
4 Clipped FALSE
1 Scans 546
1 Total_Scans 546
o1
& Relaxation_Delay
1 Recvr_Gain
] Temp_Get 18.5[dC]
] X_90_Width 15.5[us]
] X_Acq_Time = 1.3008896[s]
] X_Angle 30[deg]
] X_pulse 5.16666667 [us]
4 Initial Wait 1[s]
1 Unblank_Time 2[us]
st s " J. Al Wk " ) J | m ™ m | " \
S O —miaiinbinimnn iy ot y . A oyl e
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1-((1s,3s)-adamantan-1-yl)-1H-tetrazole-5-thiol (1g)

Ad-tet-SH_crude_CDCI3
o
@
SE g JEOL
] ©@ (=33 s {0 t
2] (us Solutions for Innovation
-
] = Ad-tet-SH_1H-4.jdf
o = delta
= single_pulse.exp
] 1
o CHLOROFORM-D
Qf 11-0CT-2017 0.
q 10-0CT-2017 1
o Current_Time 7-NOV-2017 2
<
] Comment. Ad-tet-SH_crude_CDC13
o1 Data_Format 1D COMPLEX
el Dim_Size 16384
= Dim_Title 18
] Dim Units [ppm]
< Dimensions X
N site = ECP400
] Spectrometer = DELTA_NMR
o]
=7 Field Strength 9.389766([T] (400 [MHz])
] X_Acq_Duration 2.7312128[s]
o] X_Domain =18
= X_Freq 399.78219838 [MHz]
] X_Offset 5[ppm]
o X_Points 16384
< ( S X_Prescans 0
© @ X_Resolution 0.36613771[Hz]
] X_Sweep 5.99880024 [kHz]
o Clipped FALSE
o] Scans 8
] Total_Scans 8
o]
~ Relaxation Delay = 6[s]
Recvr_Gain =10
o1 Temp_Get 19.3[dc]
< X_90_Width 12.8[us]
] X_Acq_Time 2.7312128(s]
q X_Angle 45[deg]
o] X_Pulse 6.4[us]
o 4 Initial Wait 1[s]
] Unblank_Time 2[us]
o
<]
™ |
<]
-] J
U

B A L e B B e e L o B B A B ~
9.0 8.0 7.0 6.0 5.0 4.0 3.0 2.0 1.0 0 HS
BRRARRI
DN o NN~
- INRNENRS R R
X : parts per Million : 1H
° JAd-tet-SH_13C_CDCI3
“ JEOL
1 Solutions for Innovation
] Filename Ad-tet-SH_13C-4.3jdf
1 Author delta
1 Experiment single_pulse_dec
2 Soroen
e} N N
1 Creation_Time
1 Revision_Time
B Current_Time
1 Comment. = Ad-tet-SH_13C_CDC13
1 Data_Format 1D COMPLEX
1 Dim_Size 32768
] Dim Title 13c
o] Dim_Units [ppm]
~ ] Dimensions =x
] site ECP400
] Spectrometer DELTA_NMR
] Field Strength = 9.389766[T] (400 [MHz])
4 X_Acq Duration = 1.3008896[s]
] X_Domain 13c
] X_Freq 100.52530333 [MHz]
] X_Offset 100 [ppm]
=& X_Points 32768
1 X_Prescans a
1 X_Resolution 0.76870474 [Hz]
1 X_Sweep = 25.18891688 [kHz]
1 Irr_Domain 18
1 Irr_Freq 399.78219838 [MHz]
1 Irr_Offset 5 [ppm!
7] Clipped FALSE
1 Scans 251.0
o] Total_Scans 251.0
2
] Relaxation_Delay
] Recvr_Gain
] Temp_Get 20.5[dc]
] X_90_Width 15.5[us]
] X_Acq_Time = 1.3008896(s]
] X_Angle 30[deg]
] X_pulse 5.16666667 [us]
] Initial Wait 1[s]
< Unblank_Time 2[us]
o "
L B B LA B S T LA I o A e R LA B e

190.0 180.0 170.0 160.0 150.0 140.0 130.0 120.0 110.0 100.0 90.0 80.0 70.0 60.0 50.0 40.0 300 200 100 O

162.370
64.367 —
39.156
35638 —
29.482 —

X : parts per Million : 13C

S38



1-((1s,3s)-adamantan-1-yl)-5-(((E)-3-(tributylstannyl)allyl)thio)-1H-tetrazole (3g)

o

Ad-tet-tinsulfide_1H

15.12

JEOL

Solutions for Innovation

Revision_Time
Current_Time

= Ad-tet-tinsulfide_pure-4.j
= delta

single_pulse.ex2

1

CHLOROFORM-D

18-0CT-2017 19:
1-NOV-2017 17:1
7-NOV-2017 21:5

1900 180.0 170.0 160.0 1500 140.0 1300 120.0 110.0 100.0 90.0 80.0 70.0 600 50.0 40.0 300 200 10.0

X : parts per Million : 13C

151.841 —

140.450 —

135.488 —

61.662 —

o

Comment. Ad-tet-tinsulfide_1H
Data_Format 1D COMPLEX
Dim Size 13107
Dim Title 1H
Dim Units [ppm]
Dimensions X
site = ECX 400P
Spectrometer = DELTA2_NMR
Field Strength 9.2982153[T] (400 [MHz])
X_Acq_Duration 2.20725248(s]
X_Domain =18
X_Freq 395.88430144 [MHz]
X_Offset 5[ppm]
X_Points 16384
X_Prescans 1
X_Resolution 0.45305193 [Hz]
X_Sweep 7.42280285 [kHz]
Irr_Domain 1H
. o Irr_Freq 395.88430144 [MHz]
S 2 S Irr_Offset 5[ppm]
(“’ Y © Tri_Domain 10
Tri_Freq 395.88430144 [MHz]
Tri_Offset = 5[ppm]
Clipped FALSE
Scans 8
Total_Scans =8
‘ Relaxation Delay = 6[s]
Recvr_Gain 34
© ‘ Temp_Get 20.9[dc]
S X_90_Width 12.8[us]
© X_Acq_Time 2.20725248[s]
X_Angle 45[deg]
- X Atn 2.2[dB]
=3 | X_pulse = 6.4[us]
A ‘ Irr_Mode Off
Tri_Mode off
oro Dante_Presat FALSE
( ) Initial Wait 1(s]
Repetition Time = 8.20725248(s]
8
=4
< I }‘
=]
5 ‘ |
ErS J N
< ]
T T L o e B L e L B B B LS M
9.0 8.0 7.0 6.0 5.0 4.0 3.0 2.0 1.0
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e, S AU A NN
Chriiacborasin  saned Loy s hhhbaropoe AN
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X : parts per Million : 1H
]Ad-tet-tinsulfide_13C
~ Solutions for Innovation
S
Filename Ad-tet-tinsulfide_13C-4.jd
Author delta
Experiment single_pulse_dec
Sample_Id 1
Solvent CHLOROFORM-D
© Creation_Time 18-0CT-2017 20:
° Revision_Time 1-NOV-2017 1
Current_Time = 7-NOV-2017 21:
Comment. = Ad-tet-tinsulfide_13C
Data_Format 1D COMPLEX
Dim_Size 26214
Dim Title 13c
g Dim Units [ppm]
Dimensions =X
Site ECX 400P
Spectrometer DELTA2_NMR
Field Strength = 9.2082153[T] (400 [MHz])
X_Acq Duration = 1.048576[s]
< X_Domain
S X_Freq 99.54517646 [MHz]
X_Offset 100 [ppm]
X_Points 32768
X_Prescans 4
X_Resolution 0.95367432[Hz]
X_Sweep = 31.25[kHz]
Irr_Domain 18
™ Irr_Freq 395.88430144 [MHz]
=} Irr_Offset 5[ppm]
Clipped FALSE
Scans 586
Total_Scans 586
Relaxation_Delay
Recvr_Gain
o~ Temp_Get 21.1[dc]
° X_90_Width 10[us]
X_Acq_Time = 1.048576(s]
X_Angle 30[deg]
X_Atn 6.6[dB]
X_Pulse 3.33333333[us]
Irr_Atn_Dec 21.26976[dB]
Irr_Atn _Noe 21.26976[dB]
=] Irr_Noise WALTZ
e Decoupling TRUE
Initial Wait 1(s]
Noe TRUE
Noe_Time 2[s]
8 Repetition_Time 3.048576([s]
: I
o b o b s " YT AN B 1 Y
= e L) L e A Y Ly " L ik Ll L WA P W ¥ i
|
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1-((1s,3s)-adamantan-1-yl)-5-(((E)-3-bromoallyl)thio)-1H-tetrazole (4g)

1Ad-tet-Brsulfide_1H

150.970
130.996
110.918 —

X : parts per Million : 13C

1900 180.0 1700 160.0 150.0 140.0 1300 1200 110.0 100.0 90.0 80.0 70.0 600 50.0 40.0 300 200 10.0

0

7

61.920
40.936
35.585
35.241
29.423—

g[8 JEOL
<
«© Solutions or Innovation
] Filename = Ad-tet-Brsulfide_pure-4.3jd
1 Author = delta
] Experiment single_pulse.ex2
(| Sample_Id 1
@ Solvent CHLOROFORM-D
q Creation_Time 26-0CT-2017 18:53:17
Revision_Time 1-NOV-2017 1 5
] Current_Time 7-NOV-2017 21:51:37
o]
o Comment. Ad-tet-Brsulfide_1H
q Data_Format 1D COMPLEX
] Dim Size 13107
Dim Title 1H
] Dim Units [ppm]
o Dimensions X
~ site = ECA 500
] Spectrometer = DELTA2_NMR
] Field Strength 11.7473579[T] (500 [MHz])
q X_Acq_Duration 1.74587904[s]
X_Domain =18
] X_Freq 500.15991521 [MHz]
] X_Offset 5.0[ppm]
X_Points 16384
1 < X_Prescans 1
@ X_Resolution 0.57277737[Hz]
X_Sweep 9.38438438 [kHz]
] Irr_Domain 1H
Irr_Freq 500.15991521 [MHz]
q Irr_Offset 5.0([ppm]
] Tri_Domain 18
Tri_Freq 500.15991521 [MHz]
] © Tri_Offset = 5.0(ppm]
Bl — Clipped FALSE
A Scans 8
] Total_Scans =8
Relaxation Delay = 6[s]
] Recvr_Gain 42
Temp_Get 21.4[dc]
] X_90_Width 12.7[us]
] X_Acq_Time 1.74587904s]
o X_Angle 45[deg]
B 4l X Atn 4[aB]
X_pulse = 6.35[us]
Irr_Mode Off
] Tri_Mode off
Dante_Presat FALSE
Initial Wait 1(s]
] Repetition Time = 7.74587904[s]
8 J
s ]
o J‘ d
3 ol | | Y
3 °7
B A L e B R e R o B B A ) B
9.0 8.0 7.0 6.0 5.0 4.0 3.0 2.0 1.0 0
O ~0MmMON DO &+ NI~ N oW~ OO
SSKEPXRwwT SO R ® HAB386IT
PRI HMB®HS 3338 BHIRRKRE RN
. © G 6 GG S G S << oo VRN
X : parts per Million : 1H
JAd-tet-Brsulfide_13C
Solutions for Innovation
Filename Ad-tet-Brsulfide_13C-4.jdf
Author delta
Experiment single_pulse_dec
Sample_Id 1
Solvent CHLOROFORM-D
Creation_Time 26-0CT-2017 19:
Revision_Time 1-NOV-2017 1
Current_Time = 7-NOV-2017 21:
Comment. = Ad-tet-Brsulfide_13C
Data_Format 1D COMPLEX
Dim_Size 26214
Dim Title 13c
Dim_Units [ppm]
Dimensions =X
Site ECA 500
Spectrometer DELTA2_NMR
Field Strength = 11.7473579[T] (500 [MHz])
X_Acq Duration = 0.83361792[s]
X_Domain 13c
X_Freq 125.76529768 [MHz]
X_Offset 100 [ppm]
X_Points 32768
X_Prescans 4
X_Resolution 1.19959034 [Hz]
X_Sweep = 39.3081761 [kHz]
Irr_Domain 18
Irr_Freq 500.15991521 [MHz]
Irr_Offset 5.0[ppm]
Clipped FALSE
Scans 589
Total_Scans 589
Relaxation_Delay
Recvr_Gain
Temp_Get 22.1[dc]
X_90_Width 10.7[us]
X_Acq_Time = 0.83361792s]
X_Angle 30[deg]
X_Atn 9.9[dB]
X_pulse 3.56666667 [us]
Irr_Atn_Dec 21.19968 [dB]
Irr_Atn _Noe 21.19968 [dB]
Irr_Noise WALTZ
Decoupling TRUE
Initial Wait 1(s]
Noe TRUE
Noe_Time 2[s]
8 Repetition_Time 2.83361792([s]
g
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1-((1s,3s)-adamantan-1-yl)-5-(((E)-3-bromoallyl)sulfonyl)-1H-tetrazole (5g)

_|Ad-tet-Brsulfone_1H

JEOL

Solutions for Innovation

Filename = Ad-tet-Brsulfone_lH_2-5.jd
Author = delta

Experiment single_pulse.ex2

Sample_Id 1

Solvent CHLOROFORM-D

Creation_Time 6-NOV-2017 20:28:00

Revision_Time
Current_Time

6-NOV-2017 21:3
7-NOV-2017 21:5:

X : parts per Million : 13C

153.499

121.874 —

117.726 —

66.328 —
59.775 —

41.764
35383 —

29.702 —

1 Comment. Ad-tet-Brsulfone_1H
Data_Format 1D COMPLEX
Dim Size 13107
7] Dim Title 1H
] Dim Units [ppm]
] Dimensions X
] site = ECA 500
] Spectrometer = DELTA2_NMR
] Field Strength 11.7473579[T] (500 [MHz])
o] X_Acq Duration 1.74587904[s]
~ X_Domain = 1H
1 X_Freq 500.15991521 [MHz]
1 X_Offset 5.0[ppm]
! ("ﬁ X_Points 16384
1 o X_Prescans 1
] X_Resolution 0.57277737[Hz]
] X_Sweep 9.38438438 [kHz]
4 Irr_Domain 1H
3— Irr_Freq 500.15991521 [MHz]
1 Irr_Offset 5.0([ppm]
7] Tri_Domain 1H
] Tri_Freq 500.15991521 [MHz]
] « Tri_Offset = 5.0(ppm]
] B} Clipped FALSE
1 o Scans 8
1 Total_Scans =8
o
o] Relaxation_Delay = 6[s]
] Recvr_Gain 48
1 Temp_Get 21.5[dc]
1 X_90_Width 12.7[us]
1 X_Acq_Time 1.74587904s]
] o ro X_Angle 45[deg]
] S /S X_Atn 4[dB]
] X_pulse = 6.35[us]
== Irr_Mode off
1 Tri_Mode off
1 Dante_Presat FALSE
] Initial Wait 1[s]
] Repetition_Time = 7.74587904(s]
3 4 J
% ] b
EI
=] I L
2o | o
< |
B A L e B R e R o B B A ) B
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X : parts per Million : 1H
- Ad-tet-Brsulfone_13C
1 Solutions for Innovation
w0 | Filename Ad-tet-Brsulfone_13C-4.jdf
o | Author delta
] Experiment single_pulse_dec
Sample_Id 1
1 Solvent CHLOROFORM-D
1 Creation_Time 5-NOV-2017 14:
1 Revision_Time 5-NOV-2017 1
] Current_Time = 7-NOV-2017 21:
] Comment = Ad-tet-Brsulfone_13C
< Data_Format 1D COMPLEX
=N Dim_Size 26214
1 Dim Title 13c
1 Dim_Units [ppm]
7 Dimensions =X
1 Site ECX 400P
1 Spectrometer DELTA2_NMR
1 Field Strength = 9.2082153[T] (400 [MHz])
1 X_Acq Duration = 1.048576[s]
1 X_Domain
g B X_Freq 99.54517646 [MHz]
1 X_Offset 100 [ppm]
1 X_Points 32768
1 X_Prescans 4
1 X_Resolution 0.95367432[Hz]
1 X_Sweep = 31.25[kHz]
] Irr_Domain 18
] Irr_Freq 395.88430144 [MHz]
] Irr_Offset 5[ppm]
4 Clipped FALSE
N Scans 733
<] Total_Scans 733
] Relaxation_Delay
] Recvr_Gain
] Temp_Get 21.5[dc]
] X_90_Width 10[us]
] X_Acq_Time = 1.048576(s]
X_Angle 30[deg]
i X_Atn 6.6[dB]
— X_Pulse 3.33333333[us]
=N Irr_Atn_Dec 21.26976[dB]
] Irr_Atn_Noe 21.26976[dB]
1 Irr_Noise WALTZ
1 Decoupling TRUE
1 Initial Wait 1(s]
b Noe TRUE
] Noe_Time 2[s]
8 1 Repetition_Time 3.048576([s]
g
go AP ANV A .MWMM“MWWW M " e L
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(1E,3Z2)-1-bromotrideca-1,3-diene (7a)

o |Brdiene_Decanal_1H_Zp
2
' 2 JEOL
<
4 - Solutions for Innovation
1 Filename = Brdiene_Decanal 1H Zp-4.3d
1 Author = delta
] Experiment single_pulse.ex2
] sample_Td 1
Solvent CHLOROFORM-D
o | Creation_Time 9-NOV-2017 21:
< Revision_Time 15-DEC-2017 1
1 Current_Time 15-DEC-2017 13:4
] Comment. Brdiene Decanal_lH_Zp
Data_Format 1D COMPLEX
i Dim_Size 13107
7] Dim Title 1H
b Dim_Units [ppm]
] Dimensions X
] site = ECA 500
Spectrometer = DELTA2_NMR
o
& Field Strength 11.7473579[T] (500 [MHz])
1 X_Acq_Duration 1.74587904[s]
i X_Domain =18
] X_Freq 500.15991521 [MHz]
X_Offset 5.0[ppm]
i X_Points 16384
1 X_Prescans 1
1 X_Resolution 0.57277737[Hz]
] X_Sweep 9.38438438 [kHz]
4 Irr_Domain 1H
Irr_Freq 500.15991521 [MHz]
o | Irr_Offset 5.0[ppm]
o~ Tri_Domain 1H
N Tri_Freq 500.15991521 [MHz]
1 Tri_Offset = 5.0(ppm]
] Clipped FALSE
] Scans 8
Total_Scans =8
4 5 Relaxation Delay = 6[s]
1 o Recvr_Gain 46
] Temp_Get 21.8[dc]
] X_90_Width 12.7[us]
o | | X_Acq_Time 1.74587904s]
- g { X_Angle 45[deg]
1 o~ X Atn 4[aB]
1 X_pulse = 6.35[us]
i Irr_Mode Off
] - - o Tri_Mode off
=] 8 |3 =] Dante_Presat FALSE
] — i — - Initial_Wait 1[s]
4 Repetition_Time = 7.74587904(s]
g8 \
] I
=]
g | Y
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X : parts per Million : 1H
+Brdiene_Decanal_13C_Zp
1 Solutions for Innovation
] Filename Brdiene_Decanal_13C_zp-4.j
o Author delta
o | Experiment single_pulse_dec
] Sample_Id 1
4 Solvent CHLOROFORM-D
] Creation_Time 14-DEC-2017 19:
] Revision_Time 15-DEC-2017 1
] Current_Time = 15-DEC-2017 13:
] Comment. = Brdiene_Decanal_13C_Zp
] Data_Format 1D COMPLEX
<] Dim_Size 26214
© | Dim_Title 13c
] Dim_Units [ppm]
B Dimensions =X
B Site ECX 400P
] Spectrometer DELTA2_NMR
] Field Strength = 9.2082153[T] (400 [MHz])
] X_Acq Duration = 1.048576[s]
] X_Domain
™ X_Freq 99.54517646 [MHz]
o] X_Offset 100 [ppm]
] X_Points 32768
1 X_Prescans 4
] X_Resolution 0.95367432[Hz]
] X_Sweep = 31.25[kHz]
1 Irr_Domain 1H
7] Irr_Freq 395.88430144 [MHz]
] Irr_Offset 5[ppm]
] Clipped FALSE
o~ | Scans 524
o7 Total_Scans 524
1 Relaxation Delay
1 Recvr_Gain
7] Temp_Get
1 X_90_Width
1 X_Acq_Time = 1.048576(s]
1 X_Angle 30[deg]
1 X_Atn 6.6[dB]
- X_Pulse 3.33333333[us]
I<n Irr_Atn_Dec 21.26976[dB]
1 Irr_Atn _Noe 21.26976[dB]
1 Irr_Noise WALTZ
1 Decoupling TRUE
1 Initial Wait 1(s]
7 Noe TRUE
7] Noe_Time 2[s]
8 1 Repetition_Time 3.048576([s]
:
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((1E,3Z2)-1-bromohexa-1,3-dien-6-yl)benzene (7b)

|Brdiene_hydrocinnamaldehyde-derived_1H
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] Solutions or Innovation
o ] Filename = Brdiene_hydrocinnamaldehyd
©7] Author = delta
] Experiment single_pulse.exp
] sample_Td 1
] Solvent CHLOROFORM-D
1 Creation_Time 23-FEB-2018 01:
1 Revision_Time 24-FEB-2018 1
1 Current_Time 24-FEB-2018 10:1
o] Comment. Brdiene_hydrocinnamaldehyd
w | Data_Format 1D COMPLEX
] - Dim Size 32768
B ~ Dim Title 1H
1 N Dim Units [ppm]
1 S Dimensions X
] 3 IN site = ECP400
] - Spectrometer = DELTA_NMR
< | Field Strength 9.389766[T] (400 [MHz])
~ ] X_Acq_Duration 5.4624256[s]
1 X_Domain =18
1 X_Freq 399.78219838 [MHz]
1 X_Offset 5[ppm]
] X_Points 32768
] X_Prescans 0
] X_Resolution 0.18306885 [Hz]
] X_Sweep 5.99880024 [kHz]
24 Clipped FALSE
1 Scans 8
1 Total_Scans 8
] Relaxation Delay = 6[s]
4 { S Recvr_Gain =9
] o < |9 (5 Temp_Get 16.4[dC]
1 2 ] =] X_90_Width 12.8[us]
o1 < X_Acq_Time 5.4624256[s]
] X_Angle 45[deg]
X_pulse 6.4[us]
] Initial Wait 1[s]
] Unblank_Time 2[us]
o
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X : parts per Million : 1H
1Brdiene_hydrocinnamaldehyde-derived_13C
B Solutions for Innovation
~
] Filename Brdiene_hydrocinnamaldehyd
] Author delta
1 Experiment single_pulse_dec
] Sample_Id 1
] Solvent CHLOROFORM-D
<] Creation_Time 23-FEB-2018 02:
© Revision_Time 24-FEB-2018 1
] Current_Time = 24-FEB-2018 10:
1 Comment. = Brdiene_hydrocinnamaldehyd
1 Data_Format 1D COMPLEX
] Dim_Size 32768
] Dim Title 13c
o e Ond
5 Dim_Units [ppm]
] Dimensions =x
] site ECP400
1 Spectrometer DELTA_NMR
] Field Strength = 9.389766[T] (400 [MHz])
] X_Acq Duration = 1.3008896[s]
o X_Domain 13c
<] X_Freq 100.52530333 [MHz]
] X_Offset 100 [ppm]
] X_Points 32768
q X_Prescans a
] X_Resolution 0.76870474 [Hz]
] X_Sweep = 25.18891688 [kHz]
1 Irr_Domain 18
o Irr_Freq 399.78219838 [MHz]
o] Irr Offset 5[ppm]
] Clipped FALSE
1 Scans 452.0
] Total_Scans 452.0
1 Relaxation_Delay
] Recvr_Gain
o] Temp_Get 17.6[dC]
o~ X_90_Width 15.5[us]
1 X_Acq_Time = 1.3008896[s]
] X_Angle 30[deg]
] X_Pulse 5.16666667 [us]
4 Initial Wait 1[s]
] Unblank_Time 2[us]
<]
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((1E,32)-1-bromobuta-1,3-dien-3-yl)cyclohexane (7¢)

X : parts per Million : 13C

1Brdiene_cyclohexanecarbaldehyde-derived_1H
— 2 JEOL
o I
~ i Solutions for Innovation
] Filename = Brdiene_cyclohexanecarbald
4 Author = delta
1 I Experiment single_pulse.ex2
] 5 sample_Td 1
] Solvent CHLOROFORM-D
<] Creation_Time 26-DEC-2017 17: 2
© Revision_Time 19-FEB-2018 1 3
] Current_Time 19-FEB-2018 17:01:13
] Comment. Brdiene_cyclohexanecarbald
1 Data_Format 1D COMPLEX
] Dim Size 13107
] Dim Title 1H
o] Dim Units [ppm]
0 Dimensions x
] site = ECA 500
] Spectrometer = DELTA2_NMR
1 Field Strength 11.7473579[T] (500 [MHz])
q X_Acq_Duration 1.74587904[s]
] X_Domain = 1H
o | X_Freq 500.15991521 [MHz]
~ X_Offset 5.0 [ppm]
1 X_Points 16384
] | X_Prescans 1
] X_Resolution 0.57277737[Hz]
] X_Sweep 9.38438438 [kHz]
1 Irr_Domain 1H
] Irr_Freq 500.15991521 [MHz]
o] Irr_Offset 5.0[ppm]
© o Tri_Domain 10
1 3 Tri_Freq 500.15991521 [MHz]
] Tri_Offset = 5.0(ppm]
] Clipped FALSE
1 Total_Scans =1
o] Relaxation_Delay = 6[s]
N Recvr_Gain 34
1 Temp_Get 19.4[dC]
q X_90_Width 12.7[us]
] X_Acq_Time 1.74587904s]
4 0 ~ 5 X_Angle 45[deg]
4 g g = X_Atn 4[dB]
1 X_pulse = 6.35[us]
o Irr_Mode Off
] Tri_Mode off
] Dante_Presat FALSE
1 Initial Wait 1(s]
] s S 'J Repetition Time = 7.74587904[s]
g S Jo
s
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X : parts per Million : 1H
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i |Brdiene_cyclohexanecarbaldehyde-derived_13C
i JEOL
-
Solutions for Innovation
~
-
] Filename Brdiene_cyclohexanecarbald
1 Author delta
Experiment single_pulse_dec
Sample_Id 1
1 Solvent CHLOROFORM-D
w7 Creation_Time 26-DEC-2017 18:
4 Revision_Time 19-FEB-2018 1
] Current_Time = 19-FEB-2018 17:
Comment. = Brdiene_cyclohexanecarbald
] Data_Format 1D COMPLEX
™ Dim_Size 26214
] Dim_Title 13c
] Dim_Units [ppm]
Dimensions =X
] site ECA 500
] Spectrometer DELTA2_NMR
-]
P Field Strength = 11.7473579[T] (500 [MHz])
X_Acq Duration = 0.83361792[s]
o1 X_Domain 13c
<] X_Freq 125.76529768 [MHz]
] X_Offset 100 [ppm]
] X_Points 32768
X_Prescans 4
X_Resolution 1.19959034 [Hz]
] X_Sweep = 39.3081761 [kHz]
@1 Irr_Domain 10
© Irr_Freq 500.15991521 [MHz]
q Irr_Offset 5.0[ppm]
Clipped FALSE
Scans 512
] Total_Scans 512
© —
o Relaxation_Delay
] Recvr_Gain
Temp_Get 19.9[dC]
] X_90_Width 10.7[us]
] X_Acq_Time = 0.83361792s]
< X_Angle 30[deg]
S X_Atn 9.9[dB]
X_Pulse 3.56666667 [us]
o ] Irr_Atn_Dec 21.19968 [dB]
S Irr_Atn _Noe 21.19968 [dB]
1 Irr_Noise WALTZ
~ ] Decoupling TRUE
S Initial Wait 1(s]
Noe TRUE
- ] Noe_Time 2[s]
8 s Repetition_Time 2.83361792([s]
=
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(1E,3Z2)-1-bromo-5,5-dimethylhexa-1,3-diene (7d)

-Brdiene_pivalaldehyde-derived_1H
— e JEOL
] © Solutions for Innovation
o1
2] Filename = Brdiene_pivalaldehyde_1H-4
4 Author = delta
] Experiment single_pulse.ex2
4 sample_Id 1
1 Solvent CHLOROFORM-D
1 Creation_Time 26-DEC-2017 16: 9
1 Revision_Time 19-FEB-2018 1 1
o ] Current_Time 19-FEB-2018 16:59:17
37 Comment. Brdiene_pivalaldehyde-deri
4 Data_Format 1D COMPLEX
4 Dim_Size 13107
B Dim Title 1H
4 Dim Units [ppm]
1 Dimensions X
1 Site = ECA 500
. ] Spectrometer = DELTA2_NMR
g 4 Field Strength 11.7473579[T] (500([MHz])
] X_Acq Duration 1.74587904[s]
i X_Domain =18
— X_Freq 500.15991521 [MHz]
B X_Offset 5.0 [ppm]
b X_Points 16384
1 X_Prescans 1
7] X_Resolution 0.57277737[Hz]
=l X_Sweep 9.38438438 [kHz]
3] Irr_Domain 10
] Irr Freq 500.15991521 [MHz]
] Irr_Offset 5.0[ppm]
B Tri_Domain 1H
1 Tri_Freq 500.15991521 [MHz]
1 < Tri_Offset = 5.0[ppm]
] N Clipped FALSE
] o
Scans 1
= Total_Scans =1
o g
&
4 Relaxation_Delay
R Recvr_Gain
4 Temp_Get 19.4[dC]
4 X_90_Width 12.7[us]
4 X_Acq_Time 1.74587904[s]
1 g g X_Angle 45[deg]
- - s |3 X_Atn 4[aB]
< @D [ — - X _Pulse = 6.35[us]
4 > ~ |
9] < 5 Irr_Mode Off
] Tri_Mode off
4 Dante_Presat FALSE
4 < Initial_Wait 1[s]
1 fw_ fcxg J Repetition Time = 7.74587904(s]
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Solutions for Innovation

Filename Brdiene_pivalaldehyde_13C-
Author delta

Experiment single_pulse_dec

Sample_Id 1

Solvent CHLOROFORM-D

26-DEC-2017 17:
24-JAN-2018 2.
19-FEB-2018 17:

Creation_Time
Revision_Time
Current_Time

Comment = Brdiene_pivalaldehyde-deri
Data_Format 1D COMPLEX
Dim Size 26214
Dim Title 13c
Dim Units [ppm]
3 Dimensions =X
site ECA 500
Spectrometer DELTA2_NMR
Field Strength = 11.7473579[T] (500 [MHz])
] X_Acq Duration = 0.83361792[s]
X_Domain 13c
X_Freq 125.76529768 [MHz]
X_Offset 100 [ppm]
X_Points 32768
X_Prescans 4
X_Resolution 1.19959034 [Hz]
X_Sweep = 39.3081761 [kHz]
Irr_Domain 1H
Irr_Freq 500.15991521 [MHz]
Irr_Offset 5.0[ppm]
Clipped FALSE
Scans 459
Total_Scans 459

Relaxation_Delay
Recvr_Gain

Temp_Get 19.9[dC]
X_90_width 10.7[us]
X_Acq_Time = 0.83361792(s]
X_Angle 30[deg]

X_Atn 9.9[dB]
X_pulse 3.56666667 [us]

Irr_Atn_Dec
Irr_Atn_Noe

21.19968 [dB]
21.19968 [dB]

Irr_Noise WALTZ
Decoupling TRUE
Initial Wait 1(s]
Noe TRUE
Noe_Time 2[s]

Repetition_Time 2.83361792(s]
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1-((1E,32)-1-bromobuta-1,3-dien-3-yl)-4-methoxybenzene (7¢)

abundance

7.0

]
©]

4.0

3.0

1.0

Brdiene_p-Clbenzaldehyde-derived | 1H

2.18
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JEOL

Solutions for Innovation

9.0

X : parts per Million :

8.0 7.0 6.0 5.0

3.0 2.0 1.0 0

Revision_Time
Current_Time

Comment.
Data_Format
Dim Size

Dim Title
Dim_Units
Dimensions
site
Spectrometer

Field_Strength
X_Acq_Duration
X_Domain
X_Freq
X_Offset
X_Points
X_Prescans
X_Resolution
X_Sweep
Irr_Domain
Irr_Freq
Irr_Offset
Tri_Domain

Total_Scans

Relaxation_Delay
Recvr_Gain
Temp_Get
X_90_Width
X_Acq_Time
X_Angle

X_Atn

X_Pulse

Dante_Presat
Initial_Wait
Repetition_Time

Br

Y

= Brdiene_p-Clbenzaldehyde_1
= delta

single_pulse.ex2

1

CHLOROFORM-D

26-DEC-2017 19:
19-FEB-2018 2
19-FEB-2018 21:1

Brdiene_p-Clbenzaldehyde-d
1D COMPLEX

13107

1H

[ppm]

X

= ECA 500
= DELTA2_NMR

11.7473579([T] (500 [MHz])
1.74587904[s]
=18

500.15991521 [MHz]
5.0[ppm]

16384

1

0.57277737 [Hz]
9.38438438 [kHz]
1H

500.15991521 [MHz]
5.0[ppm]

10

500.15991521 [MHz]
= 5.0[ppm]

FALSE

19.6[dC]
12.7[us]
1.74587904s]
45[deg]

4[aB]

= 6.35[us]

FALSE
1(s]
= 7.74587904[s]

Cl

abundance

Brdiene_p-Clbenzaldehyde-derived_13C

JEOL

Solutions for Innovation
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X : parts per Million : 13C

Filename
Author
Experiment
Sample_Id
Solvent
Creation_Time
Revision_Time
Current_Time

Comment.
Data_Format
Dim Size

Dim Title
Dim Units
Dimensions
Site
Spectrometer

Field_Strength
X_Acq_Duration
X_Domain
X_Freq
X_Offset
X_Points
X_Prescans
X_Resolution
X_Sweep
Irr_Domain
Irr_Freq
Irr_Offset

Total_Scans

Relaxation_Delay
Recvr_Gain
Temp_Get
X_90_Width
X_Acq_Time
X_Angle

X_Atn

X_Pulse
Irr_Atn_Dec
Irr_Atn_Noe
Irr_Noise
Decoupling
Initial Wait
Noe

Noe_Time
Repetition_Time

Brdiene_p-Clbenzaldehyde_1
delta

single_pulse_dec

1

CHLOROFORM-D
26-DEC-2017 19:
19-FEB-2018 21:2
19-FEB-2018 21:

Brdiene_p-Clbenzaldehyde-d
1D COMPLEX

26214

13c

[ppm]

X

ECA 500
DELTA2_NMR

= 11.7473579[T] (500[MHz])
= 0.83361792[s]

13c
125.76529768 [MHz]
100[ppm]

32768

4

1.19959034 [Hz]

= 39.3081761[kHz]
1H
500.15991521 [MHz]
5.0[ppm]

FALSE

512

512

20.1[dc]
10.7[us]

= 0.83361792(s]
30[deg]
9.9[dB]
3.56666667 [us]
21.19968 [dB]
21.19968 [dB]
WALTZ

TRUE

1(s]

TRUE

2[s]
2.83361792(s]
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