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Abstract - 1,1/ Sulfonyldibenzotriazole (3) reacts with sodium alkoxides to give
N-alkylbenzotriazoles. With alkanols, benzotriazolium alkyl sulfates are
produced. 1-Benzenesulfonyl-1,2,4-triazole with the sodium salts of alcohols
gives 1-alkyl-1,2,4-triazoles. The mechanisms of these reactions are discussed.

NN’ -Thionyldiimidazole and NN’ -sulfonyldiimidazole are useful sulfinyl and sulfonyl transfer reagents.
Thus, NN’ -thionyldiimidazole reacts exothermically with alcohols and phenols to form esters of sulfurous
acid,2 and with arylmagnesium halides to afford s.ulfoxides;3 with carboxylic acids imidazolides are formed
at room temperature in nearly quantitative yield evidently via mixed anhydridas.4 N,N' -
Sulfonyldiimidazole is less reactive than NN’ -thionyldiimidazole; it has been used to prepare the
imidazolide of p—toluenesuifonic acid from p-toluenesulfonic acid.3 Further applications of these two
imidazole derivatives, and of the analogous benzimidazoles, in transfer reactions have been extensively

studicd.ﬁ'8

The corresponding chemistry of the thionylated and sulfonylated benzotriazoles is far less known, although

interest in them is prowing due to the recognition of their biological importance and their increasing
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applications in industry. Sulfonyl derivatives of benzotriazole, such as 1,17 -sulfonyldibenzotriazole and N-
alkylsulfonylbenzotriazoles, are herbicial, insecticial and mutagenic.g'10 Some have been uécd as tickisides

10,11 4pd others as activators for s_odiurh perborate bleza.ching.l2 So far, the only applications

and fungicides,
of N-sulfonylbenzotriazoles in organic synthesis are those in our preceeding pape,r1 on a novel preparation of
1-acylbenzotriazoles from 1-(1-methylsulfonyl)benzotriazole and carboxylic acids. We now report
preparations of N-alkylbenzotriazoles by the reaction of 1,1’ -sulfonyldibenzotriazole (3) with sodium salts
of alcohols. 1,1/ -Sulfonyldibenzotriazole (3) reacts with a variety of alkanols at room temperature to
produce benzotriazolium alkyl sulfates (8). Compound (3) gives diaryl sulfones when treated with

arylmagnesium halides. We have also found that the reactions of 1-benzenesulfonyl-1,2,4-triazole with

alcohols give the corresponding 1-alkyl-1,2,4-triazoles.

Classical preparations of 1-substituted benzotriazoles are by the reactions of an alkyl or activated aryl halide
with benzotriazole under basic conditions. This route can be inconvenient when the corresponding halide is
difficult to prepare or unstable. In particular, when the corresponding alcohol is more easily available and/or

more stable than the halide the method now described is very convenient.

Benzotriazole (1) and hexamethyldisilazane gave 1-trimethylsilylbenzotriazole (2) which reacted with
sulfuryl chloride at 0°C to give NN/ -sulfonyldibenzotriazole (3) in 90% yield.10 The reactions of this
derivative (3) with the sodium salts of a variety of alcohols are shown in $cheme 1. N,N’-
Sulfonyldibenzotriazole (3) was stirred at room temperature with two equivalents of a sodium alkoxide in
THF for 24 h. For methanol, #-butanol and sec-butanol, excess of the alcohol was used as solvent instead of
THF. After a simple workup, a mixture of the 1-alkylbenzotriazole (5) and the 2-alkylbenzotriazole (6) was
obtained in moderate to good yield except for -butanol (Table 1). Presumably, N, N* -sulfonyldibenzotriazole
(3) reacts with a sodiulm alkoxide to form the alkyl (benzotriazol-1-yl)sulfonate (4) and sodium
benzotriazolate. Nucleophilic attack by the benzotriazole anion on the alkyl group of the unstable
intermediate (4) gave the N-alkylbenzotriazoles (5) and (6), and benzotriazol-1-ylsulfonic acid sodium salt

(7), which is desulfonylated to benzotriazole during the aqueous workup. Benzotriazole was isolated as the
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byproduct from the aqueous residue. The mixtures of 1-alkyl- and 2-alkylbenzotriazoles were separated by
column chromatography (Table 1). The alcohols used in this work included methanol, n-butanol, sec-butanol,
2-(N,N-dimethylamino)ethanol, 2-furfuryl alcohol, 2-(2-pyridyljethanol and 4-(hydroxymethyl)pyridine.
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The products were readily characterized by their elemental analyses (for solid compounds) or by their high
resolution mass spectra (for liquid compounds) and by their 1H and 13¢C nmr spectra. The 1- and 2-
alkylbenzotriazole isomers are easily distinguished by their nmr spectra because 2-alkylbenzotriazoles have
symmetrical patterns for their aromatic proton and carbon signals. The detailed structural assignments of

compounds of types {5) and (6) are listed in the experimental section.

Table 1. Preparations of N-Alkylbenzotriazoles (5) and (6)

] total yield Separated yield® molecular HRms
series R 5+6. 5 6 formula caled found
a Me 71 C/H;N; 133.1537  133.1541
b Bu 9 CoH 3N, 176.1188  176.1190
‘¢ MeNCHCH, 70 46— CugHuN, 1901218 1901219
e T B Gy 1900218 1901219
q 2 -PyCH,CH, 4 26 Cy3H N, 2241062 224.1065
R C3Hy;N, 2241062 224.1061
e pFuCH, 42— CHNOC T
— 21 CHoN,O  199.0746  199.0744
f seoBu s 6 2 ¢ N, LTI
__________________________ M SN e
g t-Bu 459 20 CyoH 3N 176,1188  176.1195
15 CoH 3N, 176.1188  176.1190
W dPyCcH, 10 =10 CoHgN, | 2100905 2100045

a. Isolated yields of 5 and 6 by column chromatography, all compounds are oil except Se;

b. The yicld was lower because of the simultaneous formation of 4-vinylpyridine; ¢, mp 76-77°C,
Anal. Caled for C, 66.33; H, 4 52 N, 21.11. Found for C, 66.37; H, 4.55; N, 20.64; d. Compound 10
was also isolated; e. mp 115-116 °C. Anal. Calcd for C, 68.56; H, 4.79; N, 26.65. Found for C, 68.45;
H, 4.94; N, 27.00. f.mp 93-94 °C, Anal. Calcd for C, 68.56; H, 4.79; N, 26.65. Found for C, 68.31;
H, 4.81; N, 26.88.
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Table 2. Preparations of Benzotriazolium Alkyl Sulfates
Yield molecular caled found
Compd R @ ™CC)  formula C H N ¢ H N
8a Me 98 05.98 CoHGNZ0,S 3636 392 1817 3596 377 17.76
8b Et 96 96-98 CgHy N;0,S 39.18 452 17.13 3905 473 16.73
S¢ n-Bu 90 75.77 CioH;sN;048 4395 553 1537 4367 528 1558
3d i-Bu 88 71-74 CyHysN;0,8 4395 553 1537 4354 530 1576
8e i-Pr 96 86-89 CoH3N30,S 4169 505 1621 4183 527 1602
8f PhCH, 98 108-110  CisHisN;0.8 S081 426 1367 5039 414 13.55
Scheme 2
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When sodium ¢-butoxide in THF was used it gave the expected N-t-butylbenzotriazole (5g) which was
isolated in low yield, but 1-(2-benzotriazolyl}-4-t-butoxybutane (10) was also isolated. It appeared that the
ring of the THF solvent was opened by the attack of the benzotriazole anion on the oxonium ion under the
reaction conditions to give the intermediate (10} as shown in Scheme 1. 1-(2-Benzotriazolyl)-4-1-
butoxybutane (12) was then formed by the replacement of BtOSO, group by r-butoxide. The structure of

compound (12) was deduced from its high resolution mass spectrum and 14 and 13¢ nmr, especially by the

typical X-CHzCHz(:HzCHz-Y pattern.
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The reaction of benzenesulfonyl-1,2 4-triazole (13) with 2-(V,N-dimethylamino)ethanol in THF under reflux
afforded the alkylated triazole (14) .in 61% yield. The byproduct benzenesulfonic acid was easily removed
during the aqueous workup. The two singlets for the triazole protons appeared at 8.11 and 7.84 ppm, and the
two triazole carbons were seen at 151.2 and 143.1 ppm. The mechanism of the formation of the N-atkyl-
1,2.4-triazoles (14) is shown in Scheme 2. The nucleophilic attack of an alkoxide on the sulfur atom of 13 led
the alkyl benzenesulfonate (15), then the nucleophilic substitution of benzenesulfonate by the sodium
triazolate gave the final product (14).

In conclusion, N,N” -sulfonyldibenzotriazole {3) reacted with a variety of sodium alkoxides to give N-
alkylbenzotriazoles. The mixture of 1- and 2-alkylbenzotriazoles was readily separated by column
chromatography. Similarly, N-alkyl-1,2,4-triazoles were prepared from 1-benzenesulfonyl-1,2,4-triazole and
sodium alkoxides. Our method is particularly useful for the preparatioln of N-alkylbenzotriazoles and 1-alkyl-
1,2,4-triazoles which can not conveniently be synthesized from the corresponding alky! halides because these

halides are not readily available or are unstable.

EXPERIMENTAL
Melting points were determined on a Kofler hot stage apparatus and are uncorrected. The 4. and 13C nmr
spectra were recorded with a Varian VXR-300 (FT-mode) spectrometer at 300 MHz and 75 MHz,
respectively with tetramethylsilane as an internal standard. Mass spectra were obtained on a AEI mass
spectrometer. Elemental analyses were performed at the University of Florida under the supervision of Dr.
Powell. Preparation of 1-trimethylsilylbenzotriazole (2) has been reported previcmsly.l

N-Alkvlbenzotriazoles, General Procedure. - NN -Sulfonyldibenzotriazole (3.0 g, 10 mmol) was added to
the appropriate sodium alkoxide [from sodium metal (0.46 g, 20 mmol) and the appropriate alcohol (20
mmel)] and dry THF {20 ml) [For methanol, isopropanol and butanol, excess alcohel (20 ml) was used

instead of THF). The mixture was stirred at room temperature for 24 h. The solvent was evaporated and the
residue dissolved in methylene chloride. The organic layer was washed with NaOH (2M, 20 ml) and water
(30 ml), and dried over MgSO4. The solvent was removed under reduced pressure. The mixture of 1- and 2-
alkylbenzotriazoles was separated by column chromatoraphy (silica gel, ethyl acetate).

N-Methylbenzotriazoles (Sa + 6a). - Isolated as the mixture of 1-methyl- and 2-methylbenzeotriazoles (2:1),
14 nmr (CDCly): 0 8.06 (d, J = 8.4 Hz, l-isomer), 7.85 (m, 2-isomer), 7.53 (m) 7.38 (m), 4.52 (s, CHy of 2-
isomer), 4.30 (s, CH of 1-isomer); 13C nmr: 144.2, 133.1, 127.2, 126.2, 123.8, 119.8, 117.7, 109.6, 42.3,
34.1.
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N-Butylbenzotriazoles (5b + 6b). - Isolated as the mixture of 1-butyl- and 2-butylbenzotriazoles (5:4), g
nmr (CDCly): 8 8.06 (4, ] = 8.3 Hz, 1-isomer), 7.86 {m, 2-isomer), 7.50 (m), 7.38 (m), 4.73 (t, F = 7.1 Hz,
CH, of 2-isomer), 4.64 (1, J = 7.0 Hz, CH, of 1-isomer), 2,10 {m, CHy, of 2-isomer), 1.99 (m, CH, of 1-
isomer), 1.41 (m, 2H), 0.96 (m, CH3); 13¢ nmr: 144.2,133.0, 127.0, 126.0, 123.6, 119.9, 117.8, 109.2, 56.2,
47.8,31.9,31.6,199, 19.7,13.4.

1-[2-(N. N-Dimethylamino)ethyllbenzotriazole 5¢. - 1Y Nrar (CDCI3): 58.05(d,]=84Hz 1H),756(,]J
= 8.4 Hz, 1H),7.48 (1, ) = 8.2 Hz, 1H), 7.36 (t, J = 8.1 Hz, 1H), 4.73 (1, ] = 7.0 Hz, 2H), 2.90 (t, J = 7.0 Hz,
2H, CH,), 2.31 (s, 6H, 2 x CHy); '3C nmr: 8 145.9, 133.1, 127.2, 123.7, 119.9, 109.4, 58.3, 46.4, 45.5, 29.6.

2-[2-(N.N-Dimethylaminojethvlibenzotriazole e, - 'H Nmr {CDCl3): 7.85 (dd, J = 6.5 and 3.1 Hz, 2H),
7.37 (dd, J = 6.6 and 3.1 Hz, 2H), 4.85 {1, J = 6.8 Hz, 2H, CHy), 3.06 (t, ] = 6.8 Hz, 2H, CH,), 2.33 (s, 6H, 2

x CHa); 13C nmr: 1443, 126.2, 117.9, 58.6, 54.4, 45.4.

1-[2-(2-Pyridyl)ethyllbenzotriazole §d. - 'H Nrmr (CDCl3): 8 8.55 (d, ] = 4.8 Hz, 1H, PyH), 7.98 (d, = 8.3
Hz, 1H, BtH), 7.43 - 7.30 (m, 4H), 7.09 (dd, J = 7.5 and 4.9 Hz, 1H, PyH), 6.91 (d, ] = 7.6 Hz, 1H, PyH),
5.07 (1, ] = 6.9 Hz, 2H, CHy), 3.47 (t, ] = 7.0 Hz, 2H, CHy); 13C nmr: 157.0, 149.3, 145.4, 136.3, 132.9,
126.8, 123.5, 123.4, 121.7, 119.4, 109.2, 47.2, 379,

2-(2-(2-Pyridylethyllbenzotriazole 6d. - 'H Nmr (CDCl3): 8 8.57 (d,J = 4.4 Hz, 11, PyH), 7.83 (m, 2H,
BtH), 7.53 - 7.04 (m, 5H), 5.19 (1, I = 7.3 Hz, 2H, CH,), 3.36 (t, J = 7.4 Hz, 2H, CH,); !3C nmr: 158.7,
149.5, 144.2, 136.7, 126.2, 123.3, 121.9, 117.9, 5.7, 38.0.

1-[(2-Fury)methyljbenzotriazole Se. - 'H Nmr (CDCl3): 8 8.05 (d, ] = 8.2 Hz, 1H, BtH), 7.56 (d, J = 8.3
Hz, 1H), 7.48 (1, J = 8.2 Hz, 1H), 7.38 (m, 2H), 6.44 (d, ] = 3.3 Hz, 1H), 6.35 (d, ] = 5.1 Hz, 1H), 5.83 (s, 2H,
CH,); 13C nmr: 147.7, 143.2, 1275, 123.9, 119.9, 110.7, 109.9, 109.7, 109.6, 107.6, 45.0 (CH,).

2-[(2-Furyl)methylbenzotriazole Ge, - IH Nmr (CDClg): 87.86(dd,J=6.7,34Hz, 2H), 7.42 (d, T = 2.7
Hz, 1H}, 7.36 (dd, J = 6.8, 3.1 Hz, 2H), 6.54 (d, ] = 3.3 Hz, 1H), 6.36 (d, ] = 3.2 Hz, 1H); 13¢ nmr: 143 .4,
126.4, 118.1, 110.5, 1104, 107.5, 102.1, 52.7.

1-sec-Butylbenzotriazole Sf. - 1H Nrr (CDCI3): 8§7.99(d,J=8.3Hz, 1H), 7.47 (d, ] = 8.2 Hz, 1H), 7.37
(t, J=6.8Hz, 1H), 7.27 (1, J=7.7Hz, 1H), 4.76 (m, 1H, CH), 2.20-1.96 (m, 2H), 1.83 (d, ] = 6.9 Hz, 3H), 0.75
(t, J=7.3Hz, 3H, CHq); 13¢ nmr: 1460, 1324, 126.8, 123.6, 1199, 109.6, 57.5 (CHD, 29.3 20.3, 10.7.

2-sec-Butylbenzotriazole 6f. - 1Y Nmr (CDClq): 57.88(dd, J= 6.8, 3.2 Hz, 2H), 7.36 (dd, ] = 6.4, 3.2 Hz,
2H), 4.91 (m, IH, CH), 2.22 (m, 1H), 2.00 (m, 1H), 1.70 (d, ] = 6.8 Hz, 3H), 0.84 (1, J = 7.4 Hz, 3H); 13¢
nmr: 143.9, 125.9, 118.0, 64.9 (CH), 30.2 (CHy), 20.8, 10.5 (CHq).

1-tert-Butylbenzotriazole Sg. - 14 Nmr (CDCl3): 6 8.09 (d, J=8.3 Hz, 1H), 7.40 (d, J=7.4 Hz, 1H), 7.44 (1,
J=7.1 Hz, 1H), 7.36 (1, J=8.2 Hz, 1H), 1.88 (5, 9H, 3 x CHa); 13C nmr: 146.5, 131.8, 126.4, 123.3, 120.2,
111.9,60.3, 29.4.
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2-tert-Butylbenzotriazole 6g. - 'H Nmr (CDCl3): 87.88(dd, T=6.2, 3.1 Hz, 2H), 7.36 (dd, ] = 6.2, 3.1 Hz,
2H), 1.83 (5, 9H, 3 x CHy), 13C nmr: 143.8, 12528, 118.0,64.2, 299,

1-[(4-Pyridyl)methyllbenzotriazole Sh. - 18 Nmr (CDCl,): & 8.55 (4, J=5.9Hz, 2H, PyH), 8.10(d, 1 = 8.3
Hz, 1H, BtH), 7.85 (d, ] = 8.3 Hz, 1H, BtH), 7.57 (t, ] = 8.1 Hz, 1H, BtH), 7.46 (1, ] = 8.1 Hz, 1H, BtH), 7.21
(d,J =5.9 Hz, 2H, PyH), 6.09 (s, 2H, CH,); 13C nmr: 150.1, 145.3, 144.7, 132.9, 127.7, 124.2, 122.2, 1193,
110.5, 49.6.

1-[(3-Pyridyl)methvl]benzotriazole §i. - 1H Nmr (CDC13): 5 8.68 (s, 1H), 8.56 (dd, ] = 4.8, 1.5 Hz, 1H),
8.06 (d, Y=7.3 Hz, 1H), 7.56 (m, 1H), 7.33 (m, 4H), 5.87 (s, 2H); 13¢ nmr: 149.7, 148.6, 145.9, 135.1,
132.4,130.4, 127.5,123.9, 123.6, 119.9, 109.1, 49.2. '

2-[{(4-Butoxy)butyl]benzotriazole 12. - OQi], 14 nmr (CDC13): 3 7.85(dd, J=4.5 and 1.6 Hz, 2H, BtH), 7.37
(dd, J=4.6 and 1.6Hz, 2H, BtH), 4.76 (1, j=7.3Hz, 2H, OCH,), 3.38 (1, J=6.3 Hz, 2H, NCH,), 2.21 (m, 2H),
1.60 (m, 2H), 1.47 (s, 9H, 3 x CH3); 13¢ amr; 144.1, 126.1, 117.9, 72.2 (C), 60.6 (OCHy), 56.2 (NCH,),
27.5,27.2. Hrms Caled for C4Hy N3O 248.1750; Found: 248.1752.

Benzotriazolium Alkyl Sulfate, General Procedure. - A mixture of NN' -sulfonyldibenzotriazole (3.0 g, 10
mmol) and the appropriate alcohol (15 ml) was stirred at room temperature until all the solid dissolved. The
excess alcohol was evaporated under reduced pressure and the residue washed with ether to give the
benzotriazoliurn alkyl sulfate as a colorless solid.

Benzotriazolium Methyl Sulfate 8a. - ]I-I Nmr (DMSO~d6): 8 7.96 (m, 2H), 7.49 (m, 2H), 3.49 (s, 3H,
CH3); 13¢ nmr: 138.2,125.7, 115.1, 53.2.

Benzotriazolium Ethyl Sulfate 8b. - 'H Nmr (DMSO-dg): §7.94 (m, 2H), 7.46 (m, 2H), 3.81 (q,J = 7.1 Hz,
2H, CH,), 1.15 (1, ] = 7.1 Hz, 3H, CHy); 1%C nmr: 1387, 125.5, 115.0, 51.5, 15.2.

Benzotriazolium n-Butyl Sulfate 8c. - 14 Nmr (DMSO-dg): 5 8.18 (m, 2H), 7.68 (m, 2H), 4.28 (1, J = 5.9
Hz, 2H, CHy), 1.72 (m, 2H), 1.42 (m, 2H), 0.90 (t, J = 6.8 Hz, 3H); 13¢ nmr; 135.1,129.5, 1143, 68.9, 31.1,
18.8,13.5,

Benzotriazolium i-Butyl Sulfate 8d. - 'H Nmr (DMSO-dg): § 12.61 (br, 2H), 7.94 (m, 2H), 7.47 (m, 2H),
4.14 (m, 1H, CH), 1.47 (m, 2H, CH,), 1.16 (d, J = 6.3 Hz, 3H, CHy), 0.84 (t, J = 7.3 Hz, 3H, CHy): 13C
nmr: 138.7, 125.5, 115.0, 73.9 (CH), 29.4, 20.3, 9.66. :

Benzotriazolium i-Propyl Sulfate 8e. - 14 Nmr (DMSO-dg): 6 8.12 (m, 2H), 7.63 (m, 2H), 4.92 (m, 1H,
CH),1.41(d,J=62Hz,6H,2x CHs); 13¢ nmr: 135.4,129.1, 114.3,74.3 (CH), 22.9 (CH3).
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Benzotriazolium Benzyl Sulfate 8f, - 19 Nmr (DMSO-dﬁ): 8 7.96 (m, 2H), 7.48 (m, 2H), 7.40-7.30 (m,
5H), 4.87 (s, 2H, CH,); 13¢ nmr: 8 138.8, 137.9, 128.3, 128.0, 127.6, 125.6, 115.1, 67.8 (CH,).

n-Octylammoniym Benzyl Sylfate 9a. - Benzotriazolium benzyl sulfate (1.54 g, 5 mmol) and octylamine
(0.65 g, 5 mmol) were stirred at room temperature in dry methylene chloride (30 ml) for 10 min. The solvent

was evaporated and the residue was washed with ether 1o give compound (9a) in 1.58g (100% yield), mp 71-
74°C. 1H Nmr (CDCly): 87.43-7.25 (m, 5H, ArH), 7.14 (br, NH,), 5.05 (s, 2H, CH,), 2.75 (m, 2H, CH,),
1.52 (m, 2H, CHy), 1.16 (m, 10H), 0.85 (t, J = 6.7 Hz, 3H, CH3); 13¢ nmr: & 135.7, 128.4, 128.3, 128.0,
70.2,40.3,31.7, 29.1, 29.0, 27.4, 26.3, 22.5, 14.0. Anal. Calcd for C;5Hy7NO,S: C, 56.76; H, 8.57, N, 4.41.
Found: 57.03; H, 8.79; N, 4.38.

Anilinium Benzyl Sulfate 9b. - This compound is prepared by the same procedure as 9a in 100% yield, mp
170-172°C. 1H Nmr (DMSO-dg): 87.51 (t, ] = 7.0 He, 2H), 7.44-7.30 (m, 8H), 4.81 (s, 2H, CH,); 13C nmr:
8137.7,131.9, 129.9, 128.2, 128.1, 127.6, 127.4, 123.0, 67.7 (CH,). Anal. Calcd for C13H 5NOyS: C,
55.50; H, 5.37; N, 4.98. Found: C, 55.07; H, 5.27; N, 4.53.

Dipheny) sulfone 11. - 'H Nmr (CDCly): 7.25 (1, J = 7.5 Hz, 2H), 7.06 (d, ] = 7.6 Hz, 2H), 6.92 (1, I = 7.4
Hz, 1H); 13C nmr: 143.0, 129.3, 121.0, 117.8.

1-Benzenesulfonyl-1,2.4-triazole 13. - A mixture of 1,2,4-triazole (3,45 g), freshly distilled
hexamethyldisilazane (8.1 g, 0.05 mol) and a few crystals of ammonium sulfate (ca, 50 mg, 0.05 mol) was
refluxed (125°C) under anhydrous conditions with stirring. The solid 1,2,4-triazole dissolved within 20 min
and the heating was continued for an additional 15hr. The reaction mixture was fractionated in vacuo to
obtain 1-trimethylsilyl-1,2,4-triazole as a colorless liquid, bp 36°C/1 mm Hg, 6.4 g(yield 91%); 19 nmr
(CDCly): 7.73 (s, 1H), 7.61 (s, 1H), 0.05 (s, 9H); 13C nmr: 153.8, 147.9, 1.49 (CH;). Benzenesulfonyl
chloride (8.8 g, 0.05 mol) was added dropwise to 1-trimethylsilyl-1,2,4-triazole (7.05 g, 0.05 mol) at 0°C. A
white precipitate formed within 20 min, methylene chloride (20 ml) was added to the mixture and stirring
continued for 10 h at room temperature. The solvent was evaporated and the residue recrystallized from
benzene, mp 107-108°C, 9.0g{yield 86%); 1Y nmr (CDCly): 6 8.77 (s, 1H), 8.10 (dd, T = 6.4 and 3.4 Hz,
2H), 8.04 (s, 1H). 7. 73 (,J = 7.5 Hz, 1H), 7.61 (1, ] = 6.6 Hz, 2H); 13¢ nmr: 154.3, 144.6, 144.5, 135.6,
129.7, 128.6. Anal. Caled for CgH7N40,8: C, 45.93; H, 3.37; N, 20.08. Found: C, 45.84; H, 3.30; N, 20.34.

1-[2-(M.N,-Dimethylamino)ethy!)-1,2 4-iriazole 14. - A mixture of 1-benzenesulfonyl-1,2,4-triazole (2.09 g,
10 mmol), sodium metal (12 mmol), and 2-(¥,N-dimethylamino)ethanol (12 mmol) in THF (20 ml) was

refluxed for 3 days with stirring. The solvent was evaporated and methylene chloride (30 ml) added to the
residue. The organic layer was washed with KOH (2M, 20 ml) and water, and dried over MgSQOy. The
solvent was removed and the crude product purified by column chromatography (silica gel, ethyl
acetate/ethanol 1:1) as an oil. 1§ Nmr (CDC13): 3 8.11 (s, 1H), 7.84 (s, 1H), 4.18 (t, T = 6.4 Hz, 2H, CH2),
2.66 (t, ] = 6.4 Hz, 2H, CH,), 2.18 (s, 6H, 2 x CHy); 13C nmr: 151.2, 143.1, 57.9, 47.4, 45.0. Hrms caled for
CgH3N4: 141.1140; found: 141.1149.
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