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Experimental Section

General Methods. The conductivities were measured at room temperatn ca. 10

mol dm® water solutions, with a Jenway PCM3 conductimefére C, H, and N
analyses were carried out with a Perkin-Elmer 2d0€roanalyzer. NMR spectra were
recorded on a Bruker DPX300 instrument at 300 MH),(282.4 MHz t°F) or 75.4
MHz (3*C) using SiMe, CsFs or 85% HPO, as standards. DEPT experiments have been
carried out for all the compounds reported in fraper. Abbreviations are: s, singlet; d,

doublet; t, triplet; g, quartet; bs, broad sigma);multiplet.

Preparation and characterization of the hydrosolubé iminophosphorane ligand 2

and its Cu(l) complex 3.

Synthetic procedures were performed under an atnesspof dry nitrogen using
vacuume-line and standard Schlenk techniques. Stdweere dried by standard methods
and distilled under nitrogen before use. All reagemere obtained from commercial
suppliers and used without further purificationtwibe exception of compounds PFA
and NP(=S)(OEt),> which were prepared by following the method repdrin the

literature.

Synthesis of theN-thiophosphorylated iminophosphorane ligand 2.

S N,
N I N
(( _\P N;-P(OEY), ) _ (( _\P:N -
N J/ THF /r.t. N J/ P
1 2

Scheme ESI-1Synthesis of th&l-thiophosphorylated iminophosphorane ligéand

A solution of the commercially available phosphiigand PTA (0.314 g, 2 mmol)
in 40 mL of THF was treated, at room temperatur#) the N-thiophosphorylated azide
N3P=S(OEt) (2.1 mmol) for 4 H® Then, the solvent was evaporated to dryness ® giv
a colorless oil which was dissolvedada. 5 mL of CHCI,. The addition of diethyl ether
(ca. 50 mL) precipitated a white microcrystalline sphghich was washed with diethyl
ether (3 x 10 mL) and dried in vacuo. Yield 78%5@& g). Anal. Calcd for
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CioH22N4O.P,S: C, 37.03; H, 6.84; N, 17.28. Found: C, 37.19;6t79; N, 17.33. IR
(KBr, cm™): v 588, 751, 791, 837, 1025, 1097, 1165, 1206, 12385, 13683'P{ H}
NMR (D0O): d -27.92 (d,2Jpp = 8.9 Hz, P=N), 62.38 (dJep = 8.9 Hz, P=S) ppmH
NMR (D20): 6 1.39 (m, 6H, OCKCHs), 4.10 (m, 4H, O@,CHs), 4.37 (dd, 6H2Jp =
9.6 Hz,*Jup = 2.9 Hz, PCHN), 4.43 and 4.54 (AB spin system, 3H eaifpns = 13.7
Hz, NCHN) ppm.**c{*H} NMR (D,0): § 15.37 (d,3Jcp = 8.2 Hz, OCHCHj), 51.91
(dd, 3Jep = 53.0 Hz,*Jep = 4.1 Hz, PCBN), 62.93 (d2Jcp = 5.8 Hz, G@H,CH;z), 70.20
(d,3Jcp = 9.3 Hz, NCHN).

Synthesis of Cu(l) complex 3A solution of the iminophosphorane liga@d2 mmol)
in 30 mL of CHCI, was treated with [Cu(NCCHi][PFe] (0.372 g, 1 mmol) and stirred
at room temperature for 1 h to yield a pale-yelldear solution. The solvent was then
concentratedda. 1 mL) in vacuo and the addition of diethyl ethea.(50 mL)
precipitated a white solid, which washed with dytether (3 x 10 mL) and dried in
vacuo. 3: Yield 81% (0.695 g). Anal. Calcd for CugEl44FsNgPs04S,: C, 28.02; H,
5.17; N, 13.07. Found: C, 28.10; H, 5.15; N 13@6&nductivity (water, 20 °C): 11®°
Lenf-mol™. IR (KBr, cmit): v 559, 943, 956, 973, 1010, 1029, 1207, 1238, 12738.
3P{’H} NMR ((CD3),C=0): § —144.04 (septler = 707.2 Hz, P§), -34.73 (bs, P=N),
59.96 (bs, P=S) ppmitH NMR ((CD3),C=0): 6 1.23 (t, 6H, )4 = 7.1 Hz, OCHCH3),
3.94 (m, 4H, O@l,CHs), 4.23 (d, 6H )4 = 9.4 Hz, PCEN), 4.32 and 4.41 (AB spin
system, 3H eactyans = 13.2 Hz, NCHN) ppm.**C{*H} NMR ((CD3),C=0):5 15.99
(d, *Jep = 8.5 Hz, OCHCH?3), 54.10 (dd!Jcp = 51.7 Hz,*Jcp = 2.9 Hz, PCHN), 62.64
(d, %Jcp = 6.4 Hz, Q@H,CH3), 72.10 (d3Jcp = 9.5 Hz, NCHN) ppm.
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Figure ESI-1. ORTEP-type view of the structure of compouBdshowing the

crystallographic labelling scheme. Hydrogen atoetkyl groups and RFanions have

been omitted for clarity. Thermal ellipsoids arawln at 10% probability level. Selected
bond lengths (A): Cu(1)-S(1) = 2.314(1); Cu(1)-S(®) 2.320(1); Cu(1)-N(1) =

2.1576(3); Cu(1)-N(5) = 2.131(4). Selected bond lesg(°): N(5)-Cu(1)-N(1) =

117.92(11); N(5)-Cu(1)-S(1) = 114.77(9); N(1)-Cu8(1) = 103.77(8); N(5)-Cu(1)-

S(2) = 105.16(8); N(1)-Cu(1)-S(2) = 103.02(8); SCL)(1)-S(2) = 111.71(4).

General procedure for the synthesis of 1,2,3-triazes

All reagents were obtained from commercial suppli@nd used without further
purification with the exception of compoupeNC(CsH4)C=CH, which was prepared by
following the method reported in the literatdréypical procedure for the synthesis of
1,2,3-triazoles;  synthesis of diphenyl(1-(phenythethyl)-H-1,2,3-triazol-4-
yl)methanol 4f): 0.0042 g (0.5 mol%) of cataly8twere dissolved in 2 mL of 4D
under air. 1,1-diphenyl-2-propyn-1-ol (Immoal, 0.208 ) and
(azidomethyl)(phenyl)sulfane (1 mmol, 0.142 mL) vadded in the presence of 0.012
mL (10 mol%) of 2,6-lutidine. The course of the agan was monitored by regular
sampling and analysis by NMR and GC The reaction stared at room temperature
for 4h, after which time a yellow powder had formd&dhe crude of the reaction was
washed with CHCl, (3x10mL) and the combined organic fractions weyacentrated
by evaporation to givédf as a white solid (0.354 g, 95%). Table S.I-1 sumes the
optimization studies of the CUAAC usiBgas catalyst.
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Table ESI-1 Optimization studies of the CUAAC usiBas cataly$t

lvent t3 derair NN
solvent, r.t., under air \
A+ PhschN, E W
Ph

10 mol% amine N/

kSPh
entry solvent amine mol % &f  Time[h]  Yield[%]"
1 THF 2,6-lutidine 0.5 18 94
2 water 2,6-lutidine 0.5 6 95
3 water - 0.5 - 0
4 water NEt 0.5 9 97
5 water pyridine 0.5 8 93
6 water TMEDA 0.5 11 98
7 water 1,10-Phen 0.5 10 97
8 water 2,6-lutidine 0.25 24 93

[ General Conditions: amine (10 mol%), PhACCH (1mp@HSCHN; (Immol),
2 mL of solvent, under air, ! isolated yields

The identity of the 1,2,3-triazoletn,*? 4e** 53* 5b,*! 5¢,*® 5¢*® 59,* 63, 6¢*"
60, was assessed by comparison of thdiand**C{*H} NMR spectroscopic data with

those previously reported in the literature andHgjr fragmentation in GC/MS.

4-butyl-1-(phenylthiomethyl)-1H-1,2,3-triazole (4b) Synthesized from 1-hexyne
(Immol, 0.116 mL) and (azidomethyl)(phenyl)sulfa(le mmol, 0.142 mL) using
general procedure, 0.232 g, 94%, brown oil; Anallc@ for G3sHy7NsS: C, 63.12; H,
6.93; N, 16.99. Found: C, 63.20; H, 6.89; N 178 (cm): v 690, 741, 1025, 1223,
1439, 2925 NMR (CDCk): 6 0.94 (t, 3H,J = 7.4 Hz), 1.34 and 1.63 (m, 2H each),
2.71 (t, 2H,J = 7.4 Hz), 5.61 (s, 2H), 7.30 (s, 1H), 7.32 (m,) §pm. *C{*H} NMR
(CDCl): ¢ 13.79, 22.18, 25.27, 31.41, 53.73, 120.19, 1281@9,44, 132.03, 132.25,
135.65, 148.99 ppm.

4-cyclohexenyl-1-(phenylthiomethyl)-H-1,2,3-triazole (4c) Synthesized from 1-
ethynylcyclohexene (1mmol, 0.117 mL) and (azidomifphenyl)sulfane (1 mmol,
0.142 mL) using general procedure, 0.252 g, 93%itewkolid; Anal. Calcd for
Ci1sH17NsS: C, 66.39; H, 6.31; N, 15.48. Found: C, 66.476134; N 15.43. IR (cfl): v
892, 1024, 1226, 1439, 1482, 1582, 1661, 1718, 2928IMR (CDCk): 6 1.66 (m,
4H), 2.14 (m, 2H), 2.28 (m, 2H), 5.54 (s, 2H), 6(4% 1H), 7.26 (m, 5H), 7.37 (1H, m)
ppm. C{*H} NMR (CDCls): ¢ 22.07, 22.32, 25.17, 26.18, 53.54, 117.81, 125.20,
126.94, 128.43, 129.33, 131.98, 132.08, 149.80 ppm.
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diphenyl(1-(phenylthiomethyl)-1H-1,2,3-triazol-4-yl)methanol  (4d) Synthesized
from 1,1-diphenyl-2-propyn-1-ol (1Immol, 0.208 g)daf@zidomethyl)(phenyl)sulfane (1
mmol, 0.142 mL) using general procedure, 0.3545§6 9white solid; Anal. Calcd for
Co:H1N3OS: C, 70.75; H, 5.13; N, 11.25. Found: C, 70.685H7; N 11.21. IR (cfh):

v 694, 750, 794, 890, 1016, 1048, 1125, 1172, 1236311447, 3023, 3398H NMR
(CD,Cl,): 6 4.02 (s, 1H), 5.59 (s, 2H), 7.09 (s, 1H), 7.35 {BH) ppm.**C{*H} NMR
(CD.Cly): 0 54.08, 76.51, 122.44, 127.09, 127.48, 127.98, a8129.45, 131.55,
133.09, 145.78, 154.22 ppm.
4-(1-(phenylthiomethyl)-1H-1,2,3-triazol-4-yl)benzaitrile (4f) Synthesized from 4-
ethynylbenzonitrile (1Immol, 0.127 g) and (azidonyB{lphenyl)sulfane (1 mmol, 0.142
mL) using general procedure, 0.283 g, 97%, whitelsénal. Calcd for GeH12N4S: C,
65.73; H, 4.14; N, 19.16. Found: C, 65.68; H, 4M39.22. IR (crif): v 492, 554, 689,
754, 834, 1045, 1071, 1277, 1449, 1612, 2228, 3B94MMR (CDCL): 6 5.69 (s, 2H),
7.33 (m, 5H), 7.66 (m, 2H), 7.90 (m, 3H) ppHC{'H} NMR (CDCls): 6 54.11, 111.52,
118.76, 120.48, 126.11, 128.88, 129.61, 132.23,7B3234.74 ppm.

ethyl 1-(phenylthiomethyl)-1H-1,2,3-triazole-4-carloxylate (4g) Synthesized from
ethyl propiolate (Immol, 0.102 mL) and (azidome}phenyl)sulfane (1 mmol, 0.142
mL) using general procedure, 0.260 g, 99%, yellaywAnal. Calcd for GoH13N30,S:
C, 54.74; H, 4.98; N, 15.96. Found: C, 54.67; 954N 15.91. IR (cr‘rll): v 492, 692,
757, 1024, 1046, 1212, 1382, 1472, 1728, 2981, 312BIMR (CD.Cl,): § 1.38 (t, 3H,
J=7.1Hz), 4.39 (q, 2H) = 7.1 Hz), 5.66 (s, 2H), 7.28 (bs, 5H), 8.12 (d&) ppm.
13C{*H} NMR (CD-Cl,): § 14.28, 54.24, 61.37, 127.03, 129.00, 129.66, 13230.61,
160.51 ppm.

(1-benzyl-1H-1,2,3-triazol-4-yl)diphenylmethanol (8) Synthesized from 1,1-
diphenyl-2-propyn-1-ol (Immol, 0.208 g) and benzide (1 mmol, 0.125 mL) using
general procedure, 0.321 g, 94%, white solid; AGallcd for Go,H19N3O: C, 77.40; H,
5.61; N, 12.31. Found: C, 77.49; H, 5.56; N 12.I4R)(cm'1): v 694, 758, 1016, 1231,
1446, 3398'H NMR (CD,Cl,): 6 3.97 (s, 1H), 5.49 (s, 2H), 7.13 (s, 1H), 7.32 {5H)
ppm. *C{*H} NMR (CDCl,): 6 54.12, 76.78, 122.47, 127.23, 127.51, 127.89,0B8.
128.73, 129.13, 134.64, 145.72, 154.46 ppm.
4-(1-benzyl-1H-1,2,3-triazol-4-yl)benzonitrile (5f)  Synthesized from 4-
ethynylbenzonitrile (Immol, 0.127 g) and benzylazil mmol, 0.125 mL) using
general procedure, 0.252 g, 97%, white solid; Afallcd for GeH12N4: C, 73.83; H,
4.65; N, 21.52. Found: C, 73.74; H, 4.70; N 21160(cm‘): v 556, 719, 832, 871, 971,
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1048, 1176, 1238, 1461, 1609, 2223, 30HBNMR (CDCkL): 6 5.59 (s, 2H), 7.36 (m,
5H), 7.64 (m, 2H), 7.85 (s, 1H), 7.90 (m, 2H) ppAC{‘*H} NMR (CDCls): 6 54.39,
111.37, 118.79, 120.93, 126.05, 128.07, 128.16,.9828129.26, 132.66, 134.34,
134.98, 146.30 ppm.

l-adamantyl-4-butyl-1H-1,2,3-triazole (6b) Synthesized from 1-hexyne (1mmol,
0.116 mL) and 1-azidoadamantane (1 mmol, 0.17&mgugeneral procedure, 0.243 g,
94%, white solid; Anal. Calcd for gH2sN3: C, 74.09; H, 9.71; N, 16.20. Found: C,
74.17; H, 9.65; N 16.25. IR (Chx v 677, 814, 843, 1057, 1102, 1248, 1453, 2852,
2912."H NMR (CDCk): 6 0.90 (t, 3H,J = 6.9 Hz), 1.36 and 1.62 (m, 2H each), 1.76
(bs, 6H), 2.20 (bs, 9H), 2.68 (t, 2H,= 6.9 Hz), 7.31 (s, 1H) ppnt3C{*H} NMR
(CDCly): 0 13.79, 22.18, 25.27, 31.41, 53.73, 120.19, 1281@9,44, 132.03, 132.25,
135.65, 148.99 ppm.

l-adamantyl-4-cyclohexenyl-1H-1,2,3-triazole ~ (6¢) Synthesized from  1-
ethynylcyclohexene (Immol, 0.117 mL) and 1l-azidgwmadntane (1 mmol, 0.177 Q)
using general procedure, 0.269 g, 95%, white s@lidil. Calcd for GgHosN3: C, 76.28;
H, 8.89; N, 14.83. Found: C, 76.37; H, 8.81; N 54I® (cm®): v 668, 796, 1017, 1053,
1217, 1456, 1653, 2851, 29161 NMR (CDCk): 6 1.71 (m, 10H), 2.20 (m, 11H), 2.41
(m, 2H), 6.50 (m, 1H), 7.46 (s, 1H) ppMC{*H} NMR (CDCls): d 22.29, 22.54, 25.27,
26.41, 35.95, 42.97, 59.16, 114.67, 124.28, 127.68.,42 ppm.
(1-Adamantyl-1H-1,2,3-triazol-4-yl)diphenylmethanol (6d) Synthesized from 1,1-
diphenyl-2-propyn-1-ol (Immol, 0.208 g) and 1l-azadamantane (1 mmol, 0.177 Q)
using general procedure, 0.385 g, 99%, white sdldal. Calcd for GsH»7N3zO: C,
77.89; H, 7.06; N, 10.90. Found: C, 77.98; H, 7NI110.97. IR (crif): v 636, 682, 700,
764, 802, 899, 1036, 1061, 1141, 1180, 1360, 12489, 2849, 2912, 3247H NMR
(CDCl): 6 1.78 (bs, 6H), 2.23 (bs, 9H), 4.24 (s, 1H), 7.211H), 7.33 (m, 10H) ppm.
3c{*H} NMR (CDCls): 6 29.44, 35.88, 42.95, 59.71, 67.95, 118.83, 127129,36,
127.98, 146.09, 152.90 ppm.

4-(1-Adamantyl-1H-1,2,3-triazol-4-yl)benzonitrile  @©f) Synthesized from 4-
ethynylbenzonitrile (Immol, 0.127 g) and 1-azidoadatane (1 mmol, 0.177 g) using
general procedure, 0.286 g, 94%, white solid; Afallcd for GoHoN4: C, 74.97; H,
6.62; N, 18.41. Found: C, 74.87; H, 6.67; N 18.I4?7.(Cm'1): v 558, 841, 851, 1015,
1093, 1237, 1307, 1434, 1611, 2223, 2851, 29%A7NMR (CDCk): ¢ 1.81 (bs, 6H),
2.28 (bs, 9H), 7.67 (m, 2H), 7.96 (m, 3H) ppric{'*H} NMR (CDCls): § 29.43, 35.81,
42.98, 60.09, 111.01, 117.52, 125.94, 132.63, B39.84.90 ppm
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4-butyl-1-(phenylthiomethyl)-1H-1,2,3-triazole (4b)

Phs\/N/N§N
\)\/\/

7.3205
5.6074
27318

/-2.7071
26810

*** Current Data Parameters ***

NAME : ESCRIT~1
EXPNO : RMN
PROCNO 1

*** Acquisition Parameters **
AQ_mod dad

BF1 :300.0900000 MHz
CPDPRGT :

NC : -2

NS : 13

o1 : 1853.18 Hz
02 : 1853.18 Hz
W 21,9231 ppm
TE 298.0 K
= Processing Parameters ™

LB 0.30 Hz
**1D NMR Plot Parameters ***
SR 0.00 Hz
ppm_cm 0.99
Hz_om 29769
AQ_time 24903680 sec

O o AN SR b T —

190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20
(Ppm)
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11.0 10.0 9‘0 8‘0 ' 7.0 6‘0 o 50 4‘0 3‘0 2‘0 ' 1‘0 0.0
(ppm)
,’: ‘9 g ﬁ a Q 8 OO0 o~ ® N o *** Current Data Parameters **
8§ 88838 2 gl & T NG 3 NAME  :  ESCRIT~1
2 8uNR% € NI o S oeN o BONO - RN
A = R T | 2
I *** Acquisition Parameters **
AQ_mod gsim
BF1 o 754576910 MHz
CPDPRGT :
NC : -1
NS : 680
o1 : 1131817 Hz
02 : 1200.36 Hz
swW © 3397557 ppm
TE : 2980 K
*** Processing Parameters ***
LB : 2.00 Hz
**1D NMR Plot Parameters ™™
SR : -0.00 Hz
ppm_cm 1538
Hz_cm : 1160.23
AQ_time : 06389760 sec
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4-cyclohexenyl-1-(phenylthiomethyl)-H-1,2,3-triazole (4c)
Phs\_N/N§N

—
*** Current Data Parameters ™
338808 82RETaT & BRNRATIGRLANDBIRG  [nave ESCRIT~1
gh3aisRasigessie 4 SRREIRCRONINE oo
rxr\r\r\r\y\y\y\r\r\r\m(o«u?(o [l NNNNNV‘V—FFFTFFF PROCNO - )
‘J l\thiJ }/f}) *** Acquisition Parameters **
AQ_mod dad
BF1 :300.1300000 MHz
CPDPRGT :
NC -2
NS 186
o1 1500.85 Hz
02 1650.71 Hz
SW 23.9359 ppm
TE 2012 K
*** Processing Parameters ***
LB 0.30 Hz
1D NMR Plot Parameters ***
SR -0.00 Hz
ppm_cm 1.08
Hz_cm 325.06
AQ_time 1.7104900 sec
h |
) A
{ N L . i L
g @ gl N -V
g 3 n‘ a[ R 8{
£ a o < < <
n o N < <
105 100 95 oo &5 80 75 70 65 60 55 50 45 40 35 30 25 20 15 10 05
(ppm)
8 58825% E NON o "0 N0 *** Current Data Parameters **
5 ﬁgg%g% ﬁ 58 z g3o8 NAVE ESCRIT~1
g B9RRE 2 RS 3 g2qs oo
O] P ppe OO
*** Acquisition Parameters **
AQ_mod gsim
BF1 75.4677190 MHz
CPDPRGT :
NC : -1
NS 37
o1 11320.16 Hz
02 1200.52 Hz
swW 3215707 ppm
TE 212K
*** Processing Parameters ***
LB 2.00 Hz
**1D NMR Plot Parameters ™™
SR 0.00 Hz
ppm_cm 8.70
Hz_cm 656.76
AQ_time 1.3500420 sec
""80 470" 160 150 140 130 120 110 100 e0 80 70 60 50 40 30 20 10 0O
(ppm)
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(ppm)
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*** Current Data Parameters ***

NAME ESCRIT~1
EXPNO RMN
PROCNO 1

*** Acquisition Parameters **
AQ_mod dad

BF1 :300.0900000 MHz
CPDPRGT :

NC -2

NS 23

o1 : 1853.18 Hz
02 : 1853.18 Hz
SwW : 21.9231 ppm
TE : 298.0 K
= Processing Parameters ™

LB 0.30 Hz
***1D NMR Plot Parameters **
SR : -0.00 Hz
ppm_cm 0.99
Hz_cm 207.69
AQ_time 24903680 sec

*** Current Data Parameters **
NAME ESCRIT~1
EXPNO RMN
PROCNO 3

** Acquisition Parameters =
AQ_mod gsim

BF1 © 754576910 MHz
CPDPRGT

NC : -1

NS : 191

o1 : 1131817 Hz
02 1200.36 Hz
SW 339.7557 ppm
TE : 2080 K
*** Processing Parameters **
LB : 2.00 Hz
***1D NMR Plot Parameters ***
SR 0.00 Hz
ppm_cm 15.38
Hz_cm 1160.23
AQ_time 0.6389760 sec
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4-(1-(phenylthiomethyl)-1H-1,2,3-triazol-4-yl)benzaitrile (4f)

PhS Ne—

/ —N
N
/
CN
*** Current Data Parameters ™
sysagrasceszs S
ARNOONNHOONNONAHN Q© EXPNO  : RMN
y\y\r\r\r\r\r\r\r\r\r\r\rrr\ 0 PROCNO - q
\\ggs\ml&ﬂkgl‘kg *** Acquisition Parameters **
AQ_mod dad
BF1 :300.0900000 MHz
CPDPRGT :
NC : -2
NS : 13
o1 : 1853.18 Hz
02 : 1853.18 Hz
SW : 21.9231 ppm
TE : 208.0 K
*** Processing Parameters ***
LB : 0.30 Hz
1D NMR Plot Parameters ***
SR : -0.00 Hz
ppm_cm  : 0.99
Hz_cm : 297.69
AQ_time :  2.4903680 sec
J ‘J 1 JA,»_
: glel Jg ki
£ a{; g 5
O] | N
10.0 90 so 7o 60 | 50 40 30 2o 10 oo
(ppm)

**Current Data Parameters ***

S38CEsEY g & gey 3

QONOO®ODHO o n NO NN N NAME ~ : ESCRIT~1

EEEELE SRR oo

L PROCNO : 3

\ L\gﬁg%ﬂlﬁ ‘ ‘ ‘F;J *** Acquisition Parameters ***
AQ_mod gsim
BF1 © 754877190 MHz
CPDPRGT :
NC : -1
NS : 115
o1 : 11320.16 Hz
02 : 1200.52 Hz
sw © 3215707 ppm
TE : 2082 K
*** Processing Parameters **
LB : 2.00 Hz
***1D NMR Plot Parameters **
SR : 0.00 Hz
ppm_cm 1455
Hz_cm : 1098.27
AQ_time 1.3500420 sec

A WMW‘JMWWk D o WMWMWWWWWWWMWWWWWM

P T T T T T T
8l 0 0 20 1

120 110

(ppm)
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ethyl 1-(phenylthiomethyl)-1H-1,2,3-triazole-4-carloxylate (49)

PhS

\—N/N§ |

=
CO,Et
** Current Data Parameters ™™
S98EIREBRY 2 8883 5B NAVE ESCRIT-1
BRI B IH86 668 EXPNO RUN
MNNNNNNNNNNS n Vﬁ‘j \—\—\T PROCNO - 1
1 ‘mg VF)/ *** Acquisition Parameters ***
AQ_mod dad
BF1 :300.1300000 MHz
CPDPRGT
NC : -2
NS : 16
o1 : 1500.85 Hz
02 1853.43 Hz
Sw 11.9679 ppm
TE : 300.0 K
*** Processing Parameters ™™
LB : 0.30 Hz
***1D NMR Plot Parameters **
SR -0.00 Hz
ppm_cm 0.54
Hz_cm 162.53
AQ_time 2.2806530 sec
T J Ju ﬁ {
2 © Q © < 4
£ CT 5 5 g
o < - - N
16.0 9.0 8.‘0 7‘0 6.‘0 ‘ 5.‘0 T 4.‘0 3.‘0 20 1.0 0.‘0
(ppm)
3] FERYEEE] $v© o w © *** Current Data Parameters **
§ g § § § 3 g E % ‘Q_ E g :5; % NAME ESCRIT~1
g Teddaay NS b oo S
l\%\%‘%ﬂ ‘I%A ‘ ‘ ** Acquisition Parameters ™*
AQ_mod gsim
BF1 75.4677490 MHz
CPDPRGT
NC : -1
NS 550
o1 : 11320.16 Hz
02 201155 Hz
sw 3200171 ppm
TE 300.0 K
= Progessing Parameters ™
LB 2.00 Hz
*** 1D NMR Plot Parameters ***
SR -0.00 Hz
ppm_cm 8.74
Hz_cm 659.69
AQ_time 0.6782980 sec
A ‘\ X "
T80 170 160 150 140 130 120 110 100  eo 80 70 60 50 40 80 20 10 ©
(Ppm)
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(1-benzyl-1H-1,2,3-triazol-4-yl)diphenylmethanol (8)

Ph
\_ /N§ 1
N

= OH
Ph
Ph
*** Current Data Parameters **
thARERRERINIERE g 88 NAWE ESCRIT~1
ahgsssfasiaiiRe ¢ 55 mo
NNNNNNNNNNNNNNNN 0 oo
. P g PROCNO 1
*** Acquisition Parameters **
AQ_mod dad
BF1 300.0900000 MHz
CPDPRGT
NC -2
NS 1"
o1 1853.18 Hz
02 1853.18 Hz
SwW 21.9231 ppm
TE 2994 K
*** Processing Parameters **
LB 0.30 Hz
**1D NMR Plot Parameters **
SR -0.00 Hz
ppm_cm 0.99
Hz_cm 297.69
AQ_time 24903680 sec
)
- - L
? 8 5 &)
§ : : :
- N =]
LR L L B B B S L LI I B L L B B L L B L B S B SIS B
12.0 11.0 10.0 9.0 7.0 6.0 5.0 4.0 2.0 1.0 0.0
(ppm)
o T B3388%° ¥ 0OoN o **Current Data Parameters **
3 E§§§§§E§ E Nesk Q NAWE ESCRIT~1
£ Toododdy o NNJY 3 o m
L =l (o o .
*** Acquisition Parameters **
AQ_mod gsim
BF1 75.4576910 MHz
CPDPRGT :
NC : -1
NS 269
o1 1131817 Hz
02 1200.36 Hz
sw 339.7557 ppm
TE 2995 K
***Processing Parameters ***
LB 200 Hz
**1D NMR Plot Parameters **
SR -0.00 Hz
ppm_cm 791
Hz_cm 596.90
AQ_time 0.6389760 sec
il i L vl b .
160 180 1a0 130 120 110 100 o 8o 70 6o 80 40 30 20 10 o
(ppm)
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4-(1-benzyl-1H-1,2,3-triazol-4-yl)benzonitrile (5f)

Ph\/N/N§N

/
CN
*** Current Data Parameters **
BENIRRR5IZ888S 8 NAME ~ :  ESCRIT~1
5388683380 8805 i BENO : RWN
r\r\v\r\r‘\r\rT\r\r\r\r\r\v\v\ 0 PROCNO - 4
\%gk%\mgﬂ %L%S‘AJ *** Acquisition Parameters ***
AQ_mod - dad
BF1 :300.0900000 MHz
CPDPRGT
NC : -2
NS : 8
o1 : 1853.18 Hz
02 : 1853.18 Hz
sw : 21.9231 ppm
TE : 2999 K
***Processing Parameters **
LB : 0.30 Hz
**1D NMR Plot Parameters ***
SR : -0.00 Hz
ppm_cm 0.99
Hz_cm : 297.69
AQ_time 2.4903680 sec
. “\_A . Wl
5 e g
£ 8[8 8 8
N|v— |0 -
11.0 10.0 9o so 70 60 50 40 30 20 1o
(ppm)
0-0839%8 85 & 0O= o ** Current Data Parameters **
B838L8C8 6R 8 283 by NAVE ~ : ESCRIT-1
592988 ]9 ¢ N < BENO  : RWN
Ll YT - o PROCNO 3
1 %\Sﬂ%ﬂ\ ‘ ‘/ I~ *** Acquisition Parameters **
AQ_mod : qsim
BF1 o 75.4576910 MHz
CPDPRGT :
NC : -1
NS : 337
o1 : 11318.17 Hz
02 : 1200.36 Hz
sw © 339.7557 ppm
TE : 3000 K
*** Processing Parameters **
LB : 2.00 Hz
1D NMR Plot Parameters ***
SR : -0.00 Hz
ppm_cm  : 15.38
Hz_cm : 1160.23
AQ_time :  0.8389760 sec
b MWhewt A “ | e

200 190 180 170 160 150 140 130 120 110 100 90 80 70 €0 50 40 30 20 10 0
(Ppm)
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1l-adamantyl-4-butyl-1H-1,2,3-triazole

(6b)

N
/S
N
/
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|4 o lol Lo/ Lo @
g @ i <] -] @
2 ® N 5] = |® 5]
£ @ X ] o I~ ]
=] - o N I
T T o T e T T
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N @
N 2 N @ o ©owIon
N > ® ¥ [ g =T RION @
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= A
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o
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T T
80 70 60 50 40 3

140 110
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**Current Data Parameters ***

NAME Joaquin
EXPNO RMN1
PROCNO 1

*** Acquisition Parameters ***
AQ_mod dad

BF1 :300.1300000 MHz
CPDPRGT :

NC : -2

NS 45

o1 1500.65 Hz
02 1850.71 Hz
sw 23.9359 ppm
TE 2982 K
*** Processing Parameters **

LB 0.30 Hz
***1D NMR Plot Parameters **
SR -0.00 Hz
ppm_cm 0.42
Hz_cm 124.88
AQ_time 1.7104900 sec

**Current Data Parameters **

NAME Joaquin
EXPNO RMN1
PROCNO 2

*** Acquisition Parameters **

AQ_mod gsim

BF1 75.4677190 MHz
CPDPRGT :

NC : -1

NS 42

o1 11320.16 Hz
02 1200.52 Hz
swW 3215707 ppm
TE 2082 K
*** Processing Parameters ***

LB 2.00 Hz
**1D NMR Plot Parameters ™™
SR 0.00 Hz
ppm_cm 1455
Hz_cm 1098.27
AQ_time 1.3500420 sec
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1-adamantyl-4-cyclohexenyl-1H-1,2,3-triazole (6c)

/=
N
=
*** Current Data Parameters **
RN ERRCILRBCN CRBREBLBOHRS  |Nave ESCRIT~1
885543395 (9crenfncad aRRRRREECRdsy Lo,
NNOOOOOCO® NNNNNNNNNNN Frrrr s e s
HS@;&Q\H‘ LLLLLLL_LWLT"/ 5 T PROCNO 1
g *** Acquisition Parameters **
AQ_mod dad
BF1 300.0900000 MHz
CPDPRGT
NC -2
NS 13
o1 1853.18 Hz
02 1853.18 Hz
Sw 21.9231 ppm
TE 2080 K
*** Processing Parameters **
LB 0.30 Hz
**1D NMR Plot Parameters **
SR -0.00 Hz
ppm_cm 043
Hz_cm 120.95
AQ_time 2.4903680 sec
_ L b
o Jool o ol
g g 8 58 |3
£ ] < == -
<) - of = -
"o ‘85 80 75 70 65 60 55 50 45 40 35 30 25 20 15 10 05 00
(ppm)
§ g8 = ge3 5 I8 Z3nig e e
! N 586 2 5 & 9YTNBQ BENO RN
3 go ¢ NN 8 ¢ 8 QK&RK PROCNO 3
‘ ‘ L\gﬂ J(‘% ** Acquisition Parameters **
AQ_mod gsim
BF1 75.4576910 MHz
CPDPRGT
NC -1
NS 125
o1 11318.17 Hz
02 1200.36 Hz
W 330.7557 ppm
TE 298.0 K
*** Processing Parameters **
LB 2.00 Hz
**1D NMR Plot Parameters **
SR -0.00 Hz
ppm_cm 15.38
Hz_cm 1160.23
AQ_time 0.6389760 sec
Bl b o — it A DO | o i o o s
"1so 170 160 150 140 130 120 110 100 0 80 70 60  s0 40 80 20 10 0O
(Ppm)
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(1-Adamantyl-1H-1,2,3-triazol-4-yl)diphenylmethanol (6d)

N
/S
N
= Ph
Ph
OH
TENONQNND = 0 [ -
PHCORDOND D @ ® I
OAROAT OO D+ ® N ®
BRNANNHNNNN N 8 N
NNNNNNNNNN <+ o
L | G
_ LWJ o B AV L S ]
[ la) ) \
5 \Q/ /o <N
o <] ~ <] ©
2 5] o I ©
E - ) 8| [o
- o ® ©
- - - -
9.0 8.5 8.0 75 7.0 6.5 6.0 55 5.0 45 4.0 3.0 25 2.0 1.5 1.0 05
(ppm)
] oRD D
N ¥ NO® QOO N ~Nooow
o 0 NOO  © o¥r® © o = =
® O 0NN © ONOY =+ L QI
N © NNN O © Q- an N o © %
0 < and - NNOGS @ a B 9
E cev - NNNN B T o N
I I = L
. —— o . i "
4 ¥ 'v ¥
200 190 180 170 160 150 140 130 120 110 100 90 60 50 40 30 20
(ppm)
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*** Current Data Parameters **

NAME ESCRIT~1
EXPNO RMN
PROCNO 1

*** Acquisition Parameters ***
AQ_mod dad

BF1 :300.0900000 MHz
CPDPRGT

NC -2

NS 14

o1 1853.18 Hz
02 1853.18 Hz
sw 219231 ppm
TE 208.0 K
***Processing Parameters **

LB 0.30 Hz
**1D NMR Plot Parameters ***
SR -0.00 Hz
ppm_cm 0.99
Hz_cm 297.69
AQ_time 2.4903680 sec

***Current Data Parameters **

NAME ESCRIT~1
EXPNO RMN
PROCNO 2

*** Acquisition Parameters **
AQ_mod gsim

BF1 75.4576910 MHz
CPDPRGT :

NC -1

NS 48

o1 11318.17 Hz
02 1200.36 Hz
W 339.7557 ppm
TE 2081 K
*** Processing Parameters ***

LB 2.00 Hz
***1D NMR Plot Parameters **
SR -0.00 Hz
ppm_cm 15.38
Hz_cm 1160.23
AQ_time 0.6389760 sec
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4-(1-Adamantyl-1H-1,2,3-triazol-4-yl)benzonitrile ©f)

*** Current Data Parameters ***

NAME USRo1
EXPNO ESCRIT~1
PROCNO 1

*** Acquisition Parameters ***

AQ_mod dqd

BF1 :300.0900000 MHz
NC 3 -2

NS 5 1"

01 18563.18 Hz
02 1853.18 Hz
SW 21.9231 ppm
TE 2985 K
*** Processing Parameters ***

LB 0.03 Hz
***1D NMR Plot Parameters ***
Hz_cm 310.33

/SN
N
=
CN
BRHGS 3558 2 2
58833 8688 & 8
NNNNN NNNN N -
. 1 |
gﬂg'{ % |
= . A J cand
® \ |
[ VA /
g g2 gl (5
£ HE 3| |8
o < S| |6
R BN naan e nann sl SN S I — ] 1
12. 1.0 10.0 8.0 7.0 6.0 5.0 4.0 3.0 2,0 1.0
[2] N~ Q T 0 n
- [oRd n <3 N < Q - -
o N O oN - [Te] < o -
& B8 & on 9 a 2 T 0
< wa B O~ o« Q o @© ¥
< (Rl N T - Q o n [*]
- T = v - @ ¥ 0 Q
A i iy o ‘ oty ! ror bt st
180 160 130 120 110 100 8 70 60 5i 40 2
(ppm)
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**Current Data Parameters ***

NAME ESCRIT~1
EXPNO RMN
PROCNO : 3

** Acquisition Parameters ***

AQ_mod gsim

BF1 75.4576910 MHz
CPDPRGT

NC -1

NS 46

o1 11318.17 Hz
02 1200.38 Hz
W 339.7557 ppm
TE 2989 K
= Processing Parameters ™

LB 2.00 Hz
**1D NMR Plot Parameters **
SR -0.00 Hz
ppm_cm 15.38
Hz_cm 1160.23
AQ_time 0.6389760 sec



Supplementary Material (ESI) for Green Chemistry
This journal is (c) The Royal Society of Chemistry 2010

General procedure for the synthesis of 5-iodo-1,2{8iazoles

All reagents were obtained from commercial suppli@nd used without further
purification with the exception of 1-iodoalkyneshiash were prepared by following the
method reported in the literatut&or the synthesis of 5-iodo-1,2,3-triazoles; sysihe
of 5-iodo-4-phenyl-1-(phenylthiomethylHt1,2,3-triazole Ta): 0.0168 g (2 mol%) of
catalyst3 were dissolved in 2 mL of # under air. 1-iodo-phenylacetylene (1mmol,
0.228 g) and (azidomethyl)(phenyl)sulfane (1 mn@i42 mL) were added in the
presence of 0.012 mL (10 mol%) of 2,6-lutidine. Tieaction was stirred at room
temperature for 8h, after which time a yellow powtlad formed. The crude of the
reaction was washed with GEl, (3x10mL) and the combined organic fractions were

concentrated by evaporation to gif@as a white solid (0.377 g, 96%).

The identity of the 5-iodo-1,2,3-triazol&s,>? 8b,*® 8e® and9a”® was assessed by
comparison of theirH a *C{H} NMR spectroscopic data with those previously

reported in the literature and by their fragmentain GC/MS.

We note that these reactions can be performed ipreparative scale.
Representative example 0.336 g of catalys? were dissolved in 40 mL of @ under
air. 1-iodo-phenylacetylene (20 mmol, 4.560 g) &aridomethyl)(phenyl)sulfane (20
mmol, 2.84 mL) were added in the presence of 0.24oMm2,6-lutidine. The reaction
was stirred at room temperature for 12h, after whime a yellow powder had formed.
The crude of the reaction was washed with,Clp(3x40mL) and the combined organic

fractions were concentrated by evaporation to gavas a white solid (6.99 g, 89%).

5-iodo-4-phenyl-1-(phenylthiomethyl)-1H-1,2,3-triaple (7a) Synthesized from 1-
iodo-phenylacetylene (1mmol, 0.228 g) and (aziddwyl¥jphenyl)sulfane (1 mmol,
0.142 mL) using general procedure, 0.377 g, 96%itewkolid; Anal. Calcd for
Ci1sH12IN3S: C, 45.81; H, 3.08; N, 10.69. Found: C, 45.903194; N 10.65. IR (cf):

v 687, 742, 765, 982, 1065, 1234, 1418, 1467, 289MR (CDCk): § 5.74 (s, 2H),
7.42 (m, 8H), 7.97 (m, 2H) ppmt3C{*H} NMR (CDCls): 6 55.04, 75.87, 127.45,
128.60, 128.75, 128.96, 129.41, 130.06, 131.56,3¥3350.30 ppm.
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4-butyl-5-iodo-1-(phenylthiomethyl)-1H-1,2,3-triazde (7b) Synthesized from 1-iodo-
hexyne (1mmol, 0.208 g) and (azidomethyl)(phenyidsie (1 mmol, 0.142 mL) using
general procedure, 0.347 g, 93%, white solid; AGallcd for GsH16IN3S: C, 41.83; H,
4.32; N, 11.26. Found: C, 41.91; H, 4.28; N 11.180.(cm™): v 496, 690, 740, 1059,
1216, 1437, 2972, 2953H NMR (CDCk): 6 0.95 (m, 3H), 1.37 and 1.67 (m, 2H each),
2.65 (m, 2H), 5.61 (s, 2H), 7.32 (m, 4H) ppC{'H} NMR (CDCls): 6 13.84, 22.21,
25.73, 30.99, 54.56, 77.75, 128.85, 129.31, 131.88,38, 152.63 ppm.
4-cyclohexenyl-5-iodo-1-(phenylthiomethyl)-1H-1,2 3riazole (7c) Synthesized from
1-(iodoethynyl)cyclohex-1-ene (1mmol, 0.232 g) dadidomethyl)(phenyl)sulfane (1
mmol, 0.142 mL) using general procedure, 0.3734§69white solid; Anal. Calcd for
CisH16IN3S: C, 45.35; H, 4.06; N, 10.58. Found: C, 45.28411; N 10.63. IR (Cr'ﬁ):

v 485, 684, 738, 764, 842, 920, 1066, 1231, 1287912929'H NMR (CDCk): § 1.73
(m, 4H), 2.23 (m, 2H), 2.55 (m, 2H), 5.54 (s, 28}%7 (m, 1H), 7.34 (m, 5H), ppm.
13c{*H} NMR (CDCls): § 21.89, 22.61, 25.46, 27.20, 54.75, 74.54, 127198.74,
128.79, 129.32, 131.83, 133.11, 151.70 ppm.
(5-iodo-1-(phenylthiomethyl)-1H-1,2,3-triazol-4-yldiphenylmethanol (7d)
Synthesized from 3-iodo-1,1-diphenylprop-2-yn-1-qilmmol, 0.334 ¢g) and
(azidomethyl)(phenyl)sulfane (1 mmol, 0.142 mL)nggigeneral procedure, 0.464 g,
93%, white solid; Anal. Calcd for £H15IN3OS: C, 52.91; H, 3.63; N, 8.41. Found: C,
53.01; H, 3.59; N 8.47. IR (ch): 697, 764, 907, 1011, 1159, 1298, 1441, 14922355
'H NMR (CD,CL,): ¢ 4.10 (s, 1H), 5.69 (s, 2H), 7.33 (m, 15H) ppriC{*H} NMR
(CD.Clp): 0 54.97, 77.64, 78.20, 127.83, 127.97, 128.08, 1129109.34, 131.16,
133.93, 144.27, 154.89 ppm.
4-(4-fluorophenyl)-5-iodo-1-(phenylthiomethyl)-1H-12,3-triazole (7e) Synthesized
from 1-fluoro-4-(iodoethynyl)benzene (Immol, 0.246 g) and
(azidomethyl)(phenyl)sulfane (1 mmol, 0.142 mL)nggigeneral procedure, 0.399 g,
97%, white solid; Anal. Calcd fori6H11FIN3S: C, 43.81; H, 2.70; N, 10.22. Found: C,
43.90; H, 2.68; N 10.26. IR (chx v 499, 696, 752, 839, 987, 1093, 1157, 1255, 1279,
1470, 1540*H NMR (CDCLk): 6 5.74 (s, 2H), 7.18 (m, 2H), 7.33 (m, 3H), 7.43 @H),
7.94 (m, 2H) ppm*3c{*H} NMR (CDCls): ¢ 55.07, 75,73, 115.65 (d, = 21.9 Hz),
126.20 (dJ = 3.1 Hz), 128.97, 129.33 (d,= 8.6 Hz), 129.42, 149.55, 162.99 {F
249.8 Hz) ppm™*F NMR (CDCE): -112.30 ppm.
4-(5-iodo-1-(phenylthiomethyl)-1H-1,2,3-triazol-4-y)benzonitrile (7f) Synthesized
from 4-(iodoethynyl)benzonitrile (Lmmol, 0.253 gyda(azidomethyl)(phenyl)sulfane (1
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mmol, 0.142 mL) using general procedure, 0.3965§p9white solid; Anal. Calcd for
Ci6H11IN4S: C, 45.95; H, 2.65; N, 13.40. Found: C, 45.912H3; N 13.43. IR (Cfﬁ):

v 549, 696, 723, 843, 985, 1235, 1338, 1445, 1612022 NMR (CDCk): § 5.73 (s,
2H), 7.35 (m, 5H), 8.11 (m, 2H), 8.13 (m, 2H) pprC{*H} NMR (CDCls): 6 55.15,
76.85, 112.08, 118.58, 127.54, 129.03, 129.40,20311.32.35, 132.29, 134.41, 148.14
ppm.

ethyl 5-iodo-1-(phenylthiomethyl)-1H-1,2,3-triazole4-carboxylate (7g) Synthesized
from ethyl 3-iodopropiolate (1mmol, 0.224 g) andi@methyl)(phenyl)sulfane (1
mmol, 0.142 mL) using general procedure, 0.37368p9yellow solid; Anal. Calcd for
C12H12IN3O,S: C, 37.03; H, 3.11; N, 10.80 . Found: C, 37.103H5; N 10.85. IR (cm
): v 474, 687, 766, 1032, 1046, 1250, 1388, 1491, 17842, 3133'H NMR (CDCk):

0 1.45 (t, 3H,J = 7.2 Hz), 4.46 (q, 2H]) = 7.2 Hz), 5.70 (s, 2H), 7.33 (m, 5H) ppm.
3c{*H} NMR (CDCl,): 6 13.76, 54.87, 61.16, 83.71, 128.80, 129.04, 130133.23,
141.87, 159.66 ppm.

1-benzyl-4-cyclohexenyl-5-iodo-1H-1,2,3-triazole (3 Synthesized from 1-
(iodoethynyl)cyclohex-1-ene (1mmol, 0.232 g) andniylazide (1 mmol, 0.125 mL)
using general procedure, 0.347 g, 95%, white sdhdal. Calcd for GsHiIN3: C,
49.33; H, 4.42; N, 11.51. Found: C, 49.21; H, 4M41.55. IR (crﬁ): v 689, 720, 918,
1065, 1233, 1432, 1497, 293H NMR (CDCk): 6 1.73 (m, 4H), 2.21 (m, 2H), 2.57
(m, 2H), 5.60 (s, 2H), 6.46 (m, 1H), 7.30 (m, 5ipm. *C{*H} NMR (CDCly): §
21.92, 22.63, 25.44, 27.22, 54.13, 75.11, 127.728.0b, 128.35, 128.52, 128.82,
134.58, 151.58 ppm.

(1-benzyl-5-iodo-1H-1,2,3-triazol-4-yl)diphenylmetlanol (8d) 3-iodo-1,1-
diphenylprop-2-yn-1-ol (Immol, 0.334 g) and benzide (1 mmol, 0.125 mL) using
general procedure, 0.444 g, 95%, white solid; AGallcd for G,H1gIN3O: C, 56.54; H,
3.88; N, 8.99. Found: C, 56.59; H, 3.84; N 8.97.(¢Ri"): 628, 698, 723, 763, 1009,
1161, 1447, 355TH NMR (CD:Cly): § 4.25 (s, 1H), 5.62 (s, 2H), 7.44 (m, 15H) ppm.
3c{*H} NMR (CD.Cl,): 6 54.35, 77.80, 78.51, 126.15, 127.75, 127.86, 8.08.21,
128.40, 128.51, 128.95, 134.32, 144.17, 154.92 ppm.
4-(1-benzyl-5-iodo-1H-1,2,3-triazol-4-yl)benzonitle (8f) Synthesized from 4-
(iodoethynyl)benzonitrile (1Immol, 0.253 g) and bgazide (1 mmol, 0.125 mL) using
general procedure, 0.355 g, 92%, white solid; AQallcd for GeH11IN4: C, 49.76; H,
2.87; N, 14.51. Found: C, 49.69; H, 2.91; N 13184(cm™): v 555, 686, 732, 845, 981,
1235, 1409, 1611, 22284 NMR (CDCk): 6 5.71 (s, 2H), 7.35 (m, 5H), 7.75 (m, 2H),
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8.14 (m, 2H) ppmX=C{*H} NMR (CDCls): 6 54.50, 77.19, 111.97, 118.60, 127.55,
127.79, 128.63, 128.94, 132.30, 133.84, 134.61,1D4%pm

ethyl 1-benzyl-5-iodo-1H-1,2,3-triazole-4-carboxyle (8g) Synthesized from ethyl 3-
iodopropiolate (Immol, 0.224 g) and benzylaziden(hol, 0.125 mL) using general
procedure, 0.336 g, 94%, yellow solid; Anal. CalledC,,H1,IN30,: C, 40.36; H, 3.39;
N, 11.77. Found: C, 40.40; H, 3.34; N 11.81. IR'@m/ 488, 686, 743, 1053, 1126,
1222, 1518, 1719H NMR (CDCk): § 1.43 (m, 3H), 4.44 (m, 2H), 5.67 (s, 2H), 7.31
(m, 5H) ppm.*c{*H} NMR (CD.,Cl,): 6 14.18, 54.43, 61.50, 84.56, 127.76, 128.65,
128.90, 133.53, 142.24, 160.17 ppm.

1l-adamantyl-4-butyl-5-iodo-1H-1,2,3-triazole (9b)Synthesized from 1-iodo-hexyne
(Immol, 0.208 g) and 1-azidoadamantane (1 mmol Dd) using general procedure,
0.377 g, 98%, white solid; Anal. Calcd fornd824IN3: C, 49.88; H, 6.28; N, 10.91.
Found: C, 49.81; H, 6.33; N 10.87. IR ({nv 698, 760, 816, 837, 1016, 1148, 1232,
1310, 1356, 1450, 1464, 1517, 2932.NMR (CDCLk): § 0.95 (t, 3H,J = 7.4 Hz), 1.40
and 1.66 (m, 2H each), 1.78 (bs, 6H), 2.27 (bs, 2tH92 (bs, 6H), 2.66 (t, 2H,= 7.7
Hz) ppm.**C{*H} NMR (CDCls): ¢ 13.37, 21.93, 25.22, 29.30, 30.64, 35.44, 40.95,
62.87, 69.92, 152.49 ppm.

1-adamantyl-4-cyclohexenyl-5-iodo-1H-1,2,3-triazole (9c) Synthesized from 1-
(iodoethynyl)cyclohex-1-ene (Immol, 0.232 g) andzidoadamantane (1 mmol, 0.177
g) using general procedure, 0.380 g, 93%, whitesdlnal. Calcd for GgHz4IN3: C,
52.82; H, 5.91; N, 10.27. Found: C, 52.75; H, 5185t0.30. IR (crit): v 687, 713, 801,
848, 920, 1017, 1145, 1240, 1308, 1357, 2984NMR (CDCk): 6 1.71 (m, 10H), 2.23
(m, 5H), 2.44 (m, 2H), 2.54 (6H), 6.18 (m, 1H) ppriC{*H} NMR (CDCls): § 21.42,
22.24, 24.97, 27.62, 29.35, 35.43, 40.98, 63.38,%827.84, 129.57, 152.98 ppm.
(1-Adamantyl-5-iodo-1-1H-1,2,3-triazol-4-yl)diphenymethanol (9d) Synthesized
from 3-iodo-1,1-diphenylprop-2-yn-1-ol (Immol, 083) and 1l-azidoadamantane (1
mmol, 0.177 g) using general procedure, 0.496 §p,9%hite solid; Anal. Calcd for
CosH26IN3O: C, 58.72; H, 5.12; N, 8.22. Found: C, 58.795H)7; N 8.26. IR (cifl): v
634, 697, 758, 887, 1006, 1017, 1140, 1235, 13846,12851, 2903, 3539H NMR
(CDCl): 6 1.78 (bs, 6H), 2.28 (bs, 3H), 2.58 (bs, 6H), 426LH), 7.31 (m, 10H) ppm.
3c{*H} NMR (CDCls): ¢ 28.85, 34.84, 40.41, 63.90, 69.43, 77.04, 1261&5.90,
127.22, 143.40, 154.10 ppm.
1-adamantyl-4-(4-fluorophenyl)-5-iodo-1H-1,2,3-trizole (9e) Synthesized from 1-
fluoro-4-(iodoethynyl)benzene (1mmol, 0.246 @) abkhzidoadamantane (1 mmol,
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0.177 g) using general procedure, 0.393 g, 97%tewndulid; Anal. Calcd for Chemical
Formula: GgHioFIN3: C, 51.08; H, 4.52; N, 9.93. Found: C, 51.01; FB¥4 N 9.90. IR
(cm™): v 531, 611, 811, 840, 1015, 1092, 1155, 1188, 1238811494, 1555, 2853,
2908."H NMR (CDCh): ¢ 1.81 (bs, 6H), 2.29 (bs, 9H), 7.10 (m, 2H), 7.81, @H),
ppm. *C{*H} NMR (CDCls): § 28.99, 35.44, 42.55, 59.20, 76.80, 115.23)(d,21.4
Hz), 126.84, 126.79, 145.43, 162.03 & 247.1 Hz) ppm-F NMR (CDCE): -114.17
ppm.

4-(1-adamantyl-5-iodo-1H-1,2,3-triazol-4-yl)benzorrile (9f) Synthesized from 4-
(iodoethynyl)benzonitrile (1mmol, 0.253 g) and idaadamantane (1 mmol, 0.177 g)
using general procedure, 0.400 g, 93%, white sdhdal. Calcd for GgHigIN4: C,
53.04; H, 4.45; N, 13.02. Found: C, 53.12; H, 481t3.07. IR (Crﬁ): v 589, 751, 884,
948, 1025, 1113, 1287, 1374, 1456, 1712, 2228,NMR (CDCL): 6 1.68 (bs, 6H),
2.15 (bs, 9H), 6.96 (m, 2H), 7.69 (m, 2H) ppric{*H} NMR (CDCls): J 28.60, 35.34,
42.51, 59.62, 76.88, 110.53, 117.05, 125.45, 132.35.10, 144.43 ppm.

ethyl l-adamantyl-5-iodo-1H-1,2,3-triazole-4-carboylate (9g) Synthesized from
ethyl 3-iodopropiolate (1Immol, 0.224 g) and l-aaidamantane (1 mmol, 0.177 Q)
using general procedure, 0.369 g, 92%, yellow sdimhl. Calcd for GsH20IN3O,: C,
44.90; H, 5.02; N, 10.47. Found: C, 44.84; H, 58%0.41 IR (CI’H‘)Z v 560, 812, 1308,
1358, 1553, 1640, 2984H NMR (CDCk): 6 1.64 (bs, 9H), 1.94 (bs, 6H), 2.03 (bs,
3H), 3.48 (bs, 2H) ppnt>C{*H} NMR (CD,Cl,): 6 28.90, 35.76, 41.04, 76.79, 140.55,
167.84 ppm.
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Figure ESI-2. ORTEP-type view of the structure of compouiid showing the

crystallographic labelling scheme. Thermal elliplsoiare drawn at 20% probability
level. Selected bond lengths (A): N(1)-N(2) = 1.@)6 N(2)-N(3) = 1.311(4); N(3)-

C(9) = 1.364(5); C(9)-C(8) = 1.373(5); C(8)-N(1) 1=356(4); C(8)-1(1) = 2.094(4).
Selected bond angles (°): N(1)-N(2)-N(3) = 106.71R)-N(3)-C(9) = 110.3(3); N(3)-

C(9)-C(8) = 106.9(3); C(9)-C(8)-N(1) = 105.5(3); THC(8)-1(1) = 134.0(3); N(1)-

C(8)-1(1) = 120.6(3).
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5-iodo-4-phenyl-1-(phenylthiomethyl)-1H-1,2,3-triaple (7a)
PhS N
SS
)

_—
Ph

*** Current Data Parameters **

DTN DROODNND NONN 0ono
DONWOTOONTO-NONNO Y NN~ NAME N ESCRIT~1
VROONTONDIONNTTON NO S
60000LITTITITIONNG  NNANS EXPNO  :  ESPECT-1
NNNNNS ~ nwnwnwn

B L%%_J PROCNO 1
7' *** Acquisition Parameters ***

AQ_mod - dad
BF1 :300.0900000 MHz
CPDPRGT

NC : -2

NS : "

o1 : 1853.18 Hz
02 : 1853.18 Hz
sw : 219231 ppm
TE : 298.0 K
***Processing Parameters **

LB : 0.30 Hz
**1D NMR Plot Parameters *™*
SR : -0.00 Hz
ppm_cm 1.04
Hz_cm : 313.28
AQ_time 2.4903680 sec

2.0292

Integral
-2.0000

T ”H"IE.‘OHW"I“I‘.C‘)H“H‘O‘.‘d““ ‘9‘.‘(‘)”“ “8‘.0 ‘7‘.‘6““””” \U\\5\.‘6\\\\H\A\\o\\\\\\\3\\6\\\\\\\2\.\0\\HU\\1\.\\\\\\\\\0\-\0\\\\\\\\\‘\

(ppm)

C13 CPD AV300

; 38285888 DOTO o *** Current Data Parameters ***
ONDWNWOOTOT ©~ © O n
O OVOIONOY QLY b NAME : ESCRIT~1
O M—O®M0 0O T N ~
B BOaNANNNN NN 0 EXPNO : ESPECT~1
Rl ek ook R o ok ok ] NNNN [te] PROCNQO 3
Ll P
‘:ﬁﬁr m i

*** Acquisition Parameters

AQ_mod: qgsim

BF1 1 75.4576910 MHz
CPDPRGT

NC B -1

NS B 239

o1 B 11318.17 Hz
o2 B 1200.36 Hz
SwW H 339.7557 ppm
TE H 208.1 K

*** Processing Parameters ***
LB B 2.00 Hz

*** 1D NMR Plot Parameters ***

SR B 0.00 Hz
ppm_cm : 8.10
Hz_cm 611.13

AQ_time : 0.6389760 sec

TR jJ‘w H A Y b A o A

(AL Ll

T T T T e
(o] 6 lo] 3

170 160 150 140 130 120 110
(ppm)
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4-butyl-5-iodo-1-(phenylthiomethyl)-1H-1,2,3-triazde (7b)
Phs\/N/NQN

=
|

**Current Data Parameters ™
NI38283K 23388 53 533830888088 858028 3588 e ¢ e
R ISRERRRR 86 GEBEEEELE8ETAnERAA53E380 |opo 1 Ak
NNNNNNNNNNNN SN ) NNNNNNF - ==+ +000000 |procNo - 1
E—" ‘\l TR T e auston Parametrs

AQ_mod dad

BF1 : 4005400000 MHz

CPDPRGT :

NC : -2

NS : 19

o1 : 240324 Hz

02 : 247350 Hz

SwW : 20.0049 ppm

TE : 208.0 K

*** Processing Parameters **

LB : 030 Hz

**1D NMR Plot Parameters **

SR : 0.00 Hz

ppm_cm 0.44

Hz_cm : 178.05

AQ_time : 15335420 sec

J\ 4 ﬁl__}!‘h\w -

!
5 3 i~ 3 ol e 3
£ B 3 g 318 |o
~ - - - |- )
o5 o0 85 80 75 70 65 60 55 50 45 40 35 30 25 20 15 10 05 00
(ppm)
§ ?\7 % g E 2085 Q g g g ** Current Data Parameters ***
4 588 vear 8 g 88 8 NAME ~ : ESCRIT~1
B 358 NNNG < o 6 © EXPNO RMN
v TULT N o o qaa T PROCNO 2
HSH‘ ‘HA’;/ ‘ ‘ ‘ ‘ *** Acquisition Parameters **
AQ_mod qsim
BF1 © 100.7158630 MHz
CPDPRGT :
NC : -1
NS : 54
o1 : 10071.22 Hz
02 : 160216 Hz
sw 2380799 ppm
TE : 208.0 K
*** Processing Parameters ***
LB : 200 Hz
**1D NMR Plot Parameters **
SR : -0.00 Hz
ppm_cm 8.15
Hz_cm : 820.48
AQ_time @ 06832130 sec

i ««wwmwwwmmm e MJMWMWWW

170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10
(ppm)
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4-cyclohexenyl-5-iodo-1-(phenylthiomethyl)-1H-1,2 3riazole (7¢)

** Current Data Parameters **

Q3R=5828 8 g enIRe BO08aRIERRY NAME  :  ESCRIT~1
R ¢ 8 BEAARE aRRRRREBEEE BENO RN
NNNNNNNN © [} i‘t‘t‘t""‘“"rrrr‘_rrr'—'— PROCNO 1
@Lgﬁﬂ ‘ | T ‘WMJ—L‘LJ * Acquisition Parameters **
AQ_mod : dad
BF1 :300.1300000 MHz
CPDPRGT :
NC : -2
NS : 186
o1 : 1500.85 Hz
02 : 1853.43 Hz
SW : 11.9879 ppm
TE : 300.0 K
*** Processing Parameters ***
LB : 0.30 Hz
1D NMR Plot Parameters ***
SR : 0.00 Hz
ppm_cm  : 0.54
Hz_cm : 162.53
AQ_time :  2.2808530 sec

I
|
—
t?

(F

T [0 N @T lol Jel 1o
2 N ol Q ol (& Q
£ K s 8 8|3 |8
< o - || <
L L B L B L B B B L S LR B B e L B L LB L S S B
6.0 5. 3. 20 1.0 0.
(ppm)
P ogxReis 2888 8 3888 - "
QL e ¢ Hegs oo |
2 ggoggogy RRER 3 SERE PROCNO - 3
‘ t%ggg"‘ ﬂ‘ ‘) ‘ H HH ** Acquisition Parameters ***
AQ_mod : qsim
BF1 © 75.4677490 MHz
CPDPRGT :
NC : -1
NS : 650
o1 : 11320.16 Hz
02 : 2011.55 Hz
w © 3200171 ppm
TE : 3000 K
*** Processing Parameters **
LB : 2.00 Hz
**1D NMR Plot Parameters **
SR : 0.00 Hz
ppm_cm  : 14.48
Hz_cm : 1002.97
AQ_time :  0.6782980 sec

| |

LAARN L LSRR RN Ly N L AR R RN R LR R L AN NN LN L L AR LRSS RREER LR R R
200 3

190 180 170 160 150 140 130 120 110

(Ppm)
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(5-iodo-1-(phenylthiomethyl)-1H-1,2,3-triazol-4-yldiphenylmethanol (7d)

PhS
NV
N
= OH
Ph
Ph
*** Current Data Parameters **
??TTY*TTQQWQQQ@%QWQ@QN‘Q = | EXPNO ESCRIT~1
Dbk R . mocio -
L_A——«'“"W‘M‘ . | ** Acquisition Parameters **
' AQ_mod dad
1 BF1 :300.0800000 MHz
CPDPRGT :
NC -2
‘ NS 12
jo1 1853.18 Hz
02 1853.18 Hz
sw 21.9231 ppm
| TE 299.5 K
‘ ** Processing Parameters **
LB 0.30 Hz
Lo 10 NMR Plot Parameters ***
SR -0.00 Hz
‘ | ppm_cm 1.04
I Hz_om 31328
l\ ‘ AQ_time 24903680 sec
! l |
w
|
” | / |
/) ’ |
I
| | | ‘
I i
|
|
[ Pt
{'—” | é ! § g’\
0 9 )
- . . T L . <
100 oo 80 70 6.0 5.0 40 3o ' 2o 10 ' oo
(ppm)
55393800 0o COODYT ** Current Data Parameters ***
BNGC32888 5% [ e NAME GIMENO~1
33352888 or iiooos EXPNO  ESORIT-1
TTTITLTT T i PROCNO 2
[ ‘ A *+* Acquisition Parameters ***
1+ AQ_mod gsim
BF1 75.4576910 MH;
| CPDPRGT :
NC -1
NS 173
o1 1131817 Hz
( 02 1200.36 Hz
W 339.7557 ppm
‘ TE : 2995 K
[ #= Processing Parameters ***
LB 2.00 Hz
| e+ 10 NMR Piot Parameters ***
SR -0.00 Hz
‘ ppm_cm 16.18
Hz_cm 1221.00
‘ AQ_time 0.6389760 sec
| |
|
‘1 | |
|l |
Ol
. R Ly et e g | ‘ )
" W i e it Wit Ay i | Wi R f y
P TTTI F T I T T ST T ST ST T T 6T e R eI O T T T 4 T (T P T e e rrrvrne et
220 200 180 160 140 120 100 80 60 40 20
(ppm)
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4-(4-fluorophenyl)-5-iodo-1-(phenylthiomethyl)-1H-12,3-triazole (7€)

N

Phs / =\
N
=
F
** Current Data Parameters **
LRI EEEREEPRECIDEELEE: NAGE . EsomT-
8883305333 vYTRASR0R T Tr Rl BONO i RN
V\V\V\I\I\I\I\I\LI\V\I\V\V\LV\I\I\TI\I\I\V\V‘\V\V\h’) PROCNO 1
L—L_L-ngﬁgkm H ** Acquisition Parameters **
AQ_mod  : dad
BF1 :300.0800000 MHz
CPDPRGT :
NC : -2
NS : 11
o1 : 1853.18 Hz
02 : 1853.18 Hz
SW : 21.9231 ppm
TE : 2995 K
*** Processing Parameters ***
LB : 0.30 Hz
**1D NMR Plot Parameters **
SR : -0.00 Hz
ppm_cm 0.99
Hz_cm : 297.69
AQ_time : 24903680 sec
|
il
T
g g8 "’J 3
£ «© - @}
- © -
L L L L AL B L B B L B L L L B S B
9.0 8.0 7.0 6.0 5.0 4.0 3.0 20 1.0 0.0
(ppm)
@ % E @ £ ‘gz % E E ﬁ é g coge 2 *= Current Data Parameters ***
LI B 31 e
S0 ¥ doddaNd =< N 5 EXPNO RN
T P i oo
r T ** Acquisition Parameters **
AQ_mod gsim
BF1 75.4576910 MHz
CPDPRGT
NC -1
NS 138
o1 11318.17 Hz
02 1200.36 Hz
W 339.7557 ppm
TE 2996 K
*** Processing Parameters **
LB 200 Hz
**1D NMR Plot Parameters **
SR 0.00 Hz
ppm_cm 15.38
Hz_cm 1160.23
AQ_time 0.6389760 sec
‘ IR — s \

LA LR AR s LR LR L L e L L LR S L A L L AR SRS AR AA R LA LA LR R
90 80 70 60 50 40 30 20 10 o

200 190 180 170 160 150 140 130 120 110 100
(ppm)
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4-(5-iodo-1-(phenylthiomethyl)-1H-1,2,3-triazol-4-y)benzonitrile (7f)
PhS /N§N

N
=

CN

o —_— ** Current Data Parameters ***

A=
m‘ﬂ NAME : USRO1

Q'/;J)II(\'A\I’(;’)IO(DOLMI\QNNLO SOOIV G ©
SkZERBESReeeacagRANaEa 3 BN . ESORIT-1
T TNNNNYIOOOOOOO0aO0n N
gén“n»‘“ll*gf‘aLﬂL"u—‘LJ ‘ “* Acquisition Parameters ***
‘AQ_mud dad
\ BF1 : 300.1300000 MHz
\NC : 2
NS 1
o1 1500.65 Hz
02 1650.71 Hz
sw 23.9359 ppm
TE 2982 K
*** Processing Parameters ***
LB 0.30 Hz
*** 1D NMR Piot Parameters **
le_cm 70.94
M
o J o N S
g - | ol b
& (gl (3) | e
b MiE
v—"‘l_'_v‘r"r‘l’vvv‘HIV"F "‘—’ “"‘\““\ T ‘\“‘_‘\ T L L L L L L L A L L B LB LA B AL |
10.0 9.0 8.0 7 6.0 5.0 40 3.0 2.0 0 0.0
(ppm)
§§§§§ § g oo N « o | ** Current Data Parameters ***
sIda=ess b E gég% b NAME USRO1
IHB8HIA 2 ¢ N © EXPNO ESCRIT~1
Wiiiiy T ‘F T;E,T v PROCNO 3
ooTm ‘ I *** Acquisition Parameters ***
AQ_mod gsim
BF1 75.4677190 MHz
NC -1
NS 115
o1 11320.16 Hz
02 1200.52 Hz
sw 321.5707 ppm
TE 2982 K
*** Processing Parameters ***
LB 2.00 Hz
*** 1D NMR Plot Parameters ***
Hz_cm B 1144.90
I
1‘ ‘
I
|
i
[ /-
L ph Y ) " \J' I,Nl 1 .‘ Py " RRTOP,
220 ‘ 260 ‘ 1%80’ ’ 1é0 ‘ 14‘t0 ‘ ”W‘éémmo o ‘6‘0 ‘ 4‘0 - ITWW 0
(ppm)

-S30 -



Supplementary Material (ESI) for Green Chemistry
This journal is (c) The Royal Society of Chemistry 2010

ethyl 5-iodo-1-(phenylthiomethyl)-1H-1,2,3-triazole4-carboxylate (79)

PhS

NV

CO,Et
|
TN T=TO =N < NOON VOYTNOM
COM=ROYQ ¥ 00O NO®OGO O
SQOUYRDD © QOYY 0OYONT
RRERRERRRA © bR AR AR
NNNNNNNN [ YV Y e
BN \as pases
5 At J M
< I°) ) o
2 Q a = -
9 Q < © o
< 9 o o -
B 0 o o )
O A B e e L B L B L
11.0 6.0 (o] 3 1.0
(ppm)
9] ¥ YOhooY
] © NOYO® < N @ 1)
<5 - oRNY R 5 0 X N
Q N Om-NO ) N O i
<] N YOO®Y < e 9 <
o ¥ ONNNN 0 = ¥ <
- - rree ® o w -
(NS
A I

i

210 200 190 180 170 160

150

140

130

120

WM’fNWWWWMWWW\JW ‘

1

(Ppm)

0
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*** Current Data Parameters **

NAME ESCRIT~1
EXPNO RMN
PROCNO 1

*** Acquisition Parameters **
AQ_mod dad

BF1 300.1300000 MHz
CPDPRGT

NC -2

NS 1

o1 1500.65 Hz
02 1650.71 Hz
SwW 23.9359 ppm
TE 2082 K
*** Processing Parameters ***

LB 0.30 Hz
**1D NMR Plot Parameters **
SR -0.00 Hz
ppm_cm 0.53
Hz_cm 158.19
AQ_time 1.7104900 sec

***Current Data Parameters **

NAME ESCRIT~1
EXPNO RMN
PROCNO 2

*** Acquisition Parameters ***

AQ_mod gsim

BF1 75.4677190 MHz
CPDPRGT :

NC : -1

NS 377

o1 9433.46 Hz
02 1200.52 Hz
sw 271.4968 ppm
TE 2082 K
*** Processing Parameters **

LB 2.00 Hz
***1D NMR Plot Parameters ***
SR 0.00 Hz
ppm_cm 12.29
Hz_cm 927.23
AQ_time 0.7995390 sec
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1-benzyl-4-cyclohexenyl-5-iodo-1H-1,2,3-triazole 3

Ph
s
N

/
|
*** Current Data Parameters ™"
JRE3e 8 o V9HIBY BB8IINITHRILY NAWE ESCRIT~1
853888 ¢ g BBANNR @RNRERRBE6EE BN RN
NNNNNN © 0 NNNNNN mrrccr s e PROCNO 1
Lg.g&m‘ ‘\‘\\ﬁ\‘\\ﬁ‘ mﬁ%ﬁéé-ah;l—i——‘— — !
cquisition Parameters
AQ_mod dad
BF1 300.1300000 MHz
CPDPRGT
NC 2
NS 18
o1 1500.65 Hz
02 1853.43 Hz
SW 11.9679 ppm
TE 300.0 K
¥ Processing Parameters **
LB 0.30 Hz
*+1D NMR Plot Parameters **
SR 0.00 Hz
ppm_cm 054
Hz_om 16253
AQ_time 22806530 sec
| |
A | )
- ) \__«@4_/»__\___} [ R VD
4 lo sk M ol Jol |~
e 5 8 8 8|2 %
£ Q o} ] olle| |o
v - o of[a] ¥
TR o0 o 7o el so a0 o 20 1o ol T
(Ppm)
3 2%%035 DOON © TONT *Current Data Parameters ***
5 PEERELY %358 ] g”ﬁ%‘:’; NAME ESCRIT~1
L Ll ) PROCNO 3
%\}-‘“‘ s (1 *** Acquisition Parameters ™
AQ_mod gsim
BF1 75.4677430 MHz
CPDPRGT
NC -1
NS 650
o1 11320.16 Hz
02 201155 Hz
SwW 3200171 ppm
TE 3000 K
= Processing Parameters **
LB 2.00 Hz
***1D NMR Plot Parameters **
SR 0.00 Hz
ppm_cm 8.48
Hz_om 640.21
AQ_time 0.6782980 sec
/ " i
180 170 160 150 140 130 120 110 100 e0 80 70 60 S0 40 30 20 10 0O

(Ppm)
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(1-benzyl-5-iodo-1H-1,2,3-triazol-4-yl)diphenylmetlanol (8d)

Ph N
=\
./

= OH
Ph
Ph
*** Current Data Parameters **
OnOOONONNN  © q EXPNO  :  ESCRIT~
rva\y\r\r\r\r\r\Tr\ [l N PROCNO - ;
J"’Z”_J J ‘ *** Acquisition Parameters **
AQ_mod dad
BF1 :300.0900000 MHz
CPDPRGT :
NC : -2
NS : 16
o1 : 1853.18 Hz
02 : 1853.18 Hz
SW : 21.9231 ppm
TE : 2996 K
*** Processing Parameters ***
LB : 0.30 Hz
**1D NMR Plot Parameters **
SR : 0.00 Hz
ppm_cm 1.04
Hz_cm : 313.28
AQ_time @ 24003680 sec
x l |
g Tol TR A
g [ 3 Q)
E < s F
1 3 2 11 10 - - - -
(ppm)
dg3agapaiay NE8ES 3 ’ o ent ot Pt
O-OOVITNOON ~oo¥N 0 NAME GIMENO~1
BIIIRANENRE E;EEE g EXPNO  :  ESCRIT~1
{PROCNO  : 2
R | - *** Acquisition Parameters *
AQ_mod qsim
BF1 o 754576910
CPDPRGT :
NC : -
NS : 263
01 : 11318.17
02 B 1200.38
sw : 339.7557
TE : 2996
*** Processing Parameters *
LB : 2.00
*** 1D NMR Plot Parameters
SR : -0.00
ppm_cm 15.38
Hz_cm : 1160.23
AQ_time : 06389760
t |
1 |
i i ‘
. eneswnshmens oo . .
an 180 170 180 10 140 120 120 110 100 QA |0 70 &0 50 a0 an 20 o o}

-S33 -



Supplementary Material (ESI) for Green Chemistry
This journal is (c) The Royal Society of Chemistry 2010

4-(1-benzyl-5-iodo-1H-1,2,3-triazol-4-yl)benzonitiie (8f)

Ph /N§N
N
CN
T - - 7 *** Current Data Parameters **
OO NTONE NN N TOTHOND I B0 NAME USRO1
BYRNBEeRT I8 EaIBNa]InS
CICORERRIIAA0NABRBRARHER EXPNO ESCRIT-1
WWOBONNNNNNNNNNNNNNNNSNNNG PROCNO 1
e B e
R r ** Acquisition Parameters ***
AQ_mad dad
BF1 :300.1300000 MHz
NC -2
NS 15
o1 1500.65 Hz
02 1650.71 Hz
sw 23.9359 ppm
TE . 2882 K
*** Processing Parameters ***
LB 0.30 Hz
*** 1D NMR Plot Parameters **
Hz_cm 54.33
|
1
‘ [
{
b
1
B
JL S J / PN .
® JL) U )
5 (8782 I |
2 ‘r\ o\ @ ®
E 232 e {
< i |« il
i R L B e e L LA I L e B B B B o A B a s A
11.0 10.0 9.0 8.0 0 6.0 5.0 4.0 3.0 2.0 1.0 0.0
(ppm)
ng 8 © | *** Current Data Parameters ***
o ~
233 g 5 88 2 NAME USRO1
g38ag . NN h EXPNO ESCRIT-1
e - NN~ 0
[ \ ' L%;,\ PROCNO 3
“ ** Acquisition Parameters ***
AQ_mod qsim
BF1 75.4677190 MHz
NC -1
NS 115
o1 11320.16 Hz
\ 02 1200.52 Hz
| swW 321.5707 ppm
TE 2082 K
** Processing Parameters ***
LB 2.00 Hz
: *** 1D NMR Plot Parameters ***
Hz_cm 72671
i
i ‘ ‘\
\‘ \
| | |
[
T T T T 4 T T T T T o T T e T T
180 140 120 100 60 40 20 4]
(ppm)
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ethyl 1-benzyl-5-iodo-1H-1,2,3-triazole-4-carboxyle (89)

Ph

NV

CO,Et
|
*** Current Data Parameters ***
© TIROYTOOoVe OO M NAME B USRO1
o ERESAS&SS 258888
8 YIS 2I99S8 EXPNO ESCRIT~1
0 TEFFFELS R R
T PRRRR PROCNO 1
*** Acquisition Parameters ***
AQ_mod dqd
BF1 :300.1300000 MF
NC : -2
NS : 1
o1 : 1500.65 Hz
02 : 1650.71 Hz
sw : 23.9359 ppr
TE : 298.2 K
*** Processing Parameters ***
1 LB 0.30 Hz
*** 1D NMR Plot Parameters ***
Hz_cm : 338.86
i
I | |
/J‘L [ Mo JUUEEY WLV U
= i ] I\ )
5 - [=) I\ =)
£ 3 5] = |23
1= =] =1 = I~
= 5 |~ - N
A I B T I e o e B o T LA o B B I d
11.0 10.0 9.0 8.0 7.0 6.0 5.0 4.0 3.0 2.0 1.0 0.0
(ppm)
- *** Current Data Parameters **
L2 T ODoON
= & 88BY R oRes o R 8 NAME ¢ USRO1
— N DO~ w0 D -0 (=2 o @«
=3 o oo R ¥ % = EXPNO : ESCRIT~1
8 ¥ 2389 $ ReE 3 g PROCNO. - 2
|y PR N -
1 A ! i Acquisition Parameters
AQ_mod gsim
BF1 1 754677190 MHz
NC : -1
NS ) 377
01 . 9433.46 Hz
02 : 1200.52 Hz
SW : 271.4968 ppm
TE : 2082 K
*** Processing Parameters ***
LB : 2.00 Hz
** 1D NMR Plot Parameters ***
Hz_cm : 966.59
| w
| ‘ |
mmwmﬂmm ‘ MW m
. m Joo L gt b ke i
I il AN B0 A R AN A
T T T P T T T T LR R e e T L adaaaaet
180 160 140 120 100 80 60 40 20 0

(ppm)
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1l-adamantyl-4-butyl-5-iodo-1H-1,2,3-triazole (9b)

-S36 -

N
/SN
N
/
|
- ANTOOMNVOTOONTOITNO
N TOWONNTYTOTONOTALNND
© ONWDONOONTTOOITNAINDON
N NOOUVANDNNOOOYYMNNAR0
~ NNNNNFEEE e+~ 000
Ll Ll
B B 1 s
al | LM’I I
= N o FARVAVSWARUL' SUAN |
g Lo )il Ie]lol ol
2 al(N Q Q
- [l - |0 Q
£ </ls |o]|a| |2
© (N Q| (]
10.0 oo 80 70 60 so | 4o ! "2l o ‘
(opm)
ﬁ [ (RTe) o] o N o oowo <
© NN O N © N -NQ N o
[} no- [0} < N - ONNOO o}
o §o0o ® ® S & =NOS  ®
Lo} NN O o 9] - N ~oOwAN [l
- NNN N~ © < M ONNN -
Ll |
S I
oy . b o I \
A A A O SV SR 1. 1 S
‘ ‘ ; ; : o Bl
180 170 160 150 140 130 120 110 100 0 3
(ppm)

**Current Data Parameters ™

NAME ESCRIT~1
EXPNO RMN
PROCNO 1

*** Acquisition Parameters **
AQ_mod dad

BF1 :300.1300000 MHz
CPDPRGT :

NC -2

NS 16

o1 150065 Hz
02 1853.43 Hz
SwW 11.9679 ppm
TE 300.0 K
*** Processing Parameters **

LB 030 Hz
**1D NMR Plot Parameters **
SR 0.00 Hz
ppm_cm 0.54
Hz_cm 16253
AQ_time 22806530 sec

*** Current Data Parameters ™

NAME ESCRIT~1
EXPNO RMN
PROCNO 2

*** Acquisition Parameters **
AQ_mod qsim

BF1 75.4677490 MHz
CPDPRGT :

NC -1

NS 650

o1 11320.16 Hz
02 2011.55 Hz
SwW 320.0171 ppm
TE 300.0 K
*** Processing Parameters ***

LB 2.00 Hz
1D NMR Plot Parameters ***
SR 0.00 Hz
ppm_cm 14.48
Hz_cm 1002.97
AQ_time 0.6782980 sec
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1-adamantyl-4-cyclohexenyl-5-iodo-1H-1,2,3-triazolé9c)

N
! E \_
N
%

facturar a gi ** Current Data Parameters ***

triazol Ad enl NAME : USRO1
h1.10 CDCI3 {c:\brukenbacs} bruker 47 EXPNO :  ESCRIT~1
| PROCNO 1
~ Or o E O T DD *** Acquisition Parameters ™
£ 32900028 BESERE s
© aaaNaNNNN e e e BF1 :300.1300000 MHz
i N 2
NS : 16
o1 : 1500.65 Hz
02 : 1853.43 Hz
SW H 11.9679 ppm
TE : 3000 K
*** Processing Parameters ***
LB 0.30 Hz
*** 1D NMR Plot Parameters ™*
Hz_cm : 169.43

l J
|
J\ \\AJ/ [
— \
% o SIS
Qo ~ [=3 5}
= bt i o
= ~ -~
T T LR B e B I A LA e e B B I R R
9.0 8.0 7.0 6.0 5.0 4.0 3.0 20 1.0 0.0
(ppm)
| Q 53 | ** Current Data Parameters **
™ =M o o D T WMWY -0
( & 83 IIF @°er ® 9 FooON NAME USRO1
o s Qo< - M ® ¥ NooNw
o aa ~O©S  © o S W oNYANT EXPNO  :  ESCRIT~1
;T 'L'%T T‘\D RN PROCNO 3
I ! I } H H% *** Acquisition Parameters ***
AQ_mod qsim
BF1 1 75.4677490 ME
I NC : -1
NS T 550
o1 : 11320.16 Hz
’ 02 : 2011.55 Hz
/ sw L 3200171 ppi
 TE : 3000 K
*** Processing Parameters ***
L8 : 2.00 Hz
*** 1D NMR Plot Parameters **
Hz_cm : 1139.37
|
| } [ !
| | [
[
j | B H
B e L b ot s aaaaa E Rts STMMSS UMLMS SIS —
180 160 140 120 100 80 60 4 0 0
{ppm}
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(1-Adamantyl-5-iodo-1-1H-1,2,3-triazol-4-yl)diphenymethanol (9d)

/=
N
= Ph
! Ph
OH

**Current Data Parameters **

88N & Bgrg 3 NAVE  : Joaquin

S84 N ods R EXPNO  : RMNA

i PP T

Acquisition Parameters

AQ_mod  : dad
BF1 :300.1300000 MHz
CPDPRGT :
NC : -2
NS : 16
o1 : 1500.65 Hz
02 : 1853.43 Hz
sw : 11.9679 ppm
TE : 3000 K
*** Processing Parameters **
LB : 0.30 Hz
***1D NMR Plot Parameters **
SR : 0.00 Hz
ppm_cm  : 0.57
Hz_cm H 171.05
AQ_time @ 2.2808530 sec

9.5463
(r/
(o

®
5 % QR B
[=} N n
““‘1‘0‘.0 ““‘9.‘0“ ‘8.‘0‘” ‘ 7.‘0”” 6.0”” 5.0 “‘4‘0 ‘ HC‘i.‘O 2‘0 1‘0‘” ‘ ‘.‘HH“
(ppm)

,‘9 E g 8 E ONOO & O » 0O o ** Current Data Parameters **

= g 858 oL B ¢ 23 3 NAME  : Joaquin

[0 ¥ TN Ov¥Oo0O ¥ O ¥ 9 © .

£ §  d8g RRRER 8 T8 R i

L 3 PROCNO 2

‘ ‘ ‘ﬁ‘ i J ‘ ‘ ‘ *** Acquisition Parameters **
AQ_mod : qsim
BF1 © 75.4677490 MHz
CPDPRGT :
NC : -1
NS : 950
o1 : 11320.16 Hz
02 : 2011.55 Hz
w © 3200171 ppm
TE : 3000 K
*** Processing Parameters **
LB : 2.00 Hz
1D NMR Plot Parameters ***
SR : 0.00 Hz
ppm_cm  : 8.52
Hz_cm : 642.65
AQ_time :  0.6782980 sec

hy ; ) " ‘ " At

170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10
(ppm)
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1-adamantyl-4-(4-fluorophenyl)-5-iodo-1H-1,2,3-trizole (9¢e)

/SN
N
/
|
£
+* Current Data Parameters ***
EREER 825 g 2 NAME  :  ESCRIT~1
38aaR  TEg & 8 BeN0 - RN
TN Y T PROCNO 1
B B I i Pt
AQmod - dd
BFt 3001300000 MHz
CPDPRGT
Ne ' 2
NS : 18
o1 B 1500.65 Hz
02 © 185643 Hz
sw 11,9679 ppm
TE H 300.0 K
+# Prosessing Parameters ***
LB B 0.30 Hz
+#+ 1D NWIR Plot Parameters **
SR N 0.00 Hz
ppm_cm 0.54
Hz_om 16253
AQ_time 2.2806530 sec
o |
: e, Yo e
2 (<) @ @) (9]
g g q F 5
] - [} n
"10.0 90 80 70 60 50 a0 3o T 2o i oo
(ppm)
E g é % g ﬁ % ~gow 2 5 o 3 ** Current Data Parameters ***
5 8 83 &8 388y 8 § ¢ 8 NAME Joaguin
e 3 I NN ¢ g g o h
N 4 N > . PROCNO 2
b = = Acquisition Parameters ™
AQ_mod gsim
BF1 754677490 MHz
CPDPRGT
NC E
NS 925
o1 1132016 Hz
02 2011.56 Hz
sw 320.0171 ppm
TE 3000 K
= Processing Parameters
B 200 Hz
1D NMR Plot Parameters ™
SR 0.00 Hz
ppm_em 1448
Hz_om 108297
AQ_time 0.6782980 sec
1 A | L

T T T T -
190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 o
(ppm)
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4-(1-adamantyl-5-iodo-1H-1,2,3-triazol-4-yl)benzortrile (9f)

/=
N
=
CN
*** Current Data Parameters ***
g §§ gé § E g % g NAME Joaquin
NOQOO©© 00 - © i EXPNO RMN1
NNNNN ©O o o - | PROCNO f
M | Acquisition Parameters ***
| AQ_mod dqd
| BF1 3001300000 MHz
| CPDPRGT
| NC : 2
; NS . 10
ot 1500.65 Hz
|02 1650.71 Hz
sw : 23.9359 ppm
| TE : 2082 K
*** Processing Parameters ***
LB 0.30 Hz
*** 1D NMR Plot Parameters ***
SR : 36.00 Hz
! ppm_cm 048
Hz_cm : 143.62
AQ_time 1.7104900 sec

o i )
H 8z &
£ @ bl el N
B i AT o . S Lo
o5 o0 85 80 75 70 65 60 55 50 45 40 35 30 25 20 15 10 05
(ppm)
% Ne R R 3 ouro P ~ o o ** Curtent Data Parameters
g ee 2 3 8 5380 2 s 3 3 NAME  : Joaquin
< 0 o © N o cnoN © n o
hs 00 i bt T 'y: ,‘E E ;(\1 % Q 3 g EXPNO RMN1
| PROCNO 3
** Acquisition Parameters ***
AQ_mod  : qsim
BF1 i 754576910 MHz
CPDPRGT
NC : El
NS : 4
ot © 13187 Hz
02 1200.36 Hz
sw © 3397557 ppm
TE 2989 K
*** Processing Parameters ***
LB 200 Hz
*** 1D NMR Plot Parameters ***
SR : 36.00 Hz
| ppm_cm 747
| Hzem 541.34
‘ AQ_time ;06389760 sec
| ‘ i
| | ’ | |
‘ | | ‘
| N
|| ‘
‘ | h|
| |‘ | lu | | |
" o -h',»,-ww! | . I " hws LIV
150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 o

-S40 -



Supplementary Material (ESI) for Green Chemistry
This journal is (c) The Royal Society of Chemistry 2010

ethyl 1-adamantyl-5-iodo-1H-1,2,3-triazole-4-carboylate (99)

N
/S
N
—
CO,Et
|

N Coo® ® *+ Current Data Parameters

4 o238 ¢ NAME ~ : GIMENO~1

& qge2 @ EXPNO @ ESCRIT~1

AN PROCNO : 1

“* Acquisition Parameters **
AQmod  : dad
BF1 : 300.1300000 MHz
CPDPRGT :
NC 2
NS : 16
o1 T 150065 Hz
02 T 185343 Hz
£ 11.0679 ppm
TE 3000 K
™ Processing Parameters ™™
18 030 Hz
1D NHR Plot Parameters ***
SR : 5.00 Hz
ppm_em 054
Hz_cm 16253
AQ_time 22806530 sec

T
o
2
£
R R R S AR AR R I AR A R R R AR AR e
10. o 8.0
@ 3 0O D™ 5 mo ¢ = Current Data Parameters ™
3 b 1833 8 388 NAME GIVENO~1
N o o~ @ onh @
P g NS c g @ EXPNO ESCRIT~1
= - NSNS 1] T 0O N
LU ‘ | PROCNO 2
o = Acquisition Parameters **
AQ_mod gsim
BF1 75.4677490 MHz
CPDPRGT
NC -
NS 750
o1 1132016 Hz
o2 201155 Hz
W 320.0171 ppm
TE 300.0 K
= Processing Parameters ™
i} 2,00 Hz
1D NMR Plot Parameters **
SR 36.00 Hz
ppm_cm 14.48
Hz_em 1092.97
AQ_time 0.6782980 sec
T T T T T T T T — 7 T
300 280 260 240 220 200 180 160 140 120 100 80 60 40 20 o
(ppm)
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X-Ray Crystal Structure Determination of Compounds3 and 7a.

Crystals suitable for X-ray diffraction analysis eobtained, for3, by slow
diffusion of hexane into a saturated solution & domplex in acetone, and féa, by
slow evaporation of a saturated solution of thazwole in dichloromethane. The most

relevant crystal and refinement data are collettélthble S.1.-2.

For 3 diffraction data were recorded on a Nonius KappaCsiipgle crystal
diffractometer, using Mo-K radiation A= 0.71073 A). Images were collected at a 30
mm fixed crystal-detector distance, using the tsoiin method, with 1° oscillation and
35 s exposure time per frame. Data collection etiatvas calculated with the program
Collect’ (Bruker, 2004. Data reduction and cell refinement were perfatméth the
programs HKL Denzo and Scalep&¢twinowski & Minor, 1997. A semi-empirical
absorption correction was applied using the proggB®RTAV® (Blessing,1995.

For 7a data collection was performed on a Oxford DiffrantiXcalibur Nova
single crystal diffractometer, using CwKradiation 3 = 1.5418 A). Images were
collected at a 65 mm fixed crystal-detector distanssing the oscillation method, with
1° oscillation and (1.5 — 3 s) variable exposumeetper image. Data collection strategy
was calculated with the program CrysAlis Pro C€[Data reduction and cell
refinement was performed with the program CrysAfiso REDY An empirical
absorption correction was applied using the SCALEBSPACK algorithm as
implemented in the program CrysAlis Pro RED.

In all cases the software package WINGXwvas used for space group
determination, structure solution and refinemete Btructure for the compleéxwas
solved by Patterson interpretation and phase eigansing DIRDIF? and for7awas
solved by direct methods using SIR2604

Isotropic least-squares refinement oR #&sing SHELXL97?* was performed.
During the final stages of the refinements, all thesitional parameters and the
anisotropic temperature factors of all the non-biveg were refinedThe H atoms were
geometrically located and their coordinates wefi@ed riding on their parent atoms for

3. For 7a the coordinates of H atoms were found from différ€ourier maps and
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included in a refinement with isotropic parameteffie function minimized was
1/2

([(EWFo2 - FA)EwW(FoA] ™~ - where w = 154(Fo?) + (aP¥ + bP | (a and b values are

collected in Table?) Wi'[hI(Foz) from counting statistics and P = (Maxoa,: 0) +

2F)/3.

Atomic scattering factors were taken from the In&ional Tables for X-Ray
Crystallographylinternational> Geometrical calculations were made with PARST.
(Nardelli, 1983). The crystallographic plots werada with PLATON:’

-S43 -



Supplementary Material (ESI) for Green Chemistry
This journal is (c) The Royal Society of Chemistry 2010

Table ESI-2 Crystal data and structure refine for compoudidsad7a

3 7a
Empirical formula CuGCycH4FgNgPs0,4S; CisH15INSS
Formula weight 857.15 393.24
Temperature/K 293(2) 100(2)
Wavelength/A 0.71073 1.84184
Crystal system triclinic monoclinic
Space group P-1 P2/C

alA; al° 10.4612(2); 80.696(1) 14.5177(2); 90

b/A; g 11.6733(2); 70.225(1) 7.2359(1); 101.588(2)
c/A; yl 15.4752(2); 83.182(1) 14.3593(2); 90(1)

z 2 4

Volume/A3 1750.69(5) 1477.68(4)
Calculated density/Mg th 1.626 1.768

ulmmt 1.045 18.284

F(000) 884 768

Crystal size/mm

6 range/°®

Index ranges

No. of refins. collected

No. of unique refins.

0.25x0.22x0.15

1.41to0 25.39

-11<h<12,-13<k<14,0<1<18

6395

6394 (R(int) = 0.0000]

0.055x0.112 x 498

3.11to 73.87

-17<h<17,-7<k <8, -17<1<12

6667

2903i(R(= 0.0297]

Completeness t6,ax 99.2 97.4

No. of parameters/restraints 419/0 229/0
Goodness-of-fit orfF2 1.166 1.038
Weight function (a, b) 0.0803, 0.4186 0.0748, 0
Ry [I > 2007 0.0420 0.0357
WR [I > 20(1)]° 0.1269 0.0.0959

Largest diff. peak and hole/e®A  1.232 and -1.047

0.928 and -1.786

* Ry == X(|Fol = [Fd)/ZIFol: WRe = {Z[W(Fo” — Fe))/ Z[w(Fo) T}
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