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Abstract Treatment of o, “-dichloroazo compounds 1 with SbCl; afforded the 1-(chloroalkyl)-

1-aza-2-azoniaallene salts (‘)\ which reacted in a 13-d |n lar cvcloaddition with the nnany
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pitriles 3 and 4 to the 1 2 ,4-triazolium salts § and 6 respectively. 5 and 6 rearranged
spontaneously to the protonated 1,2,4 triazoles 7 and 8, respectively. The salts 7 were in situ
hydrolyzed to the acyclic 1,2,4-triazole C-nucleosides 9 which gave the free nucleosides 11a,b,
and f after deblocking. Treatment of 8 with NaOMe resulted in the de-acetylation along with the

hydrolysis of the salts to the free homonucleosides 13a-f. © 1998 Elsevier Science Ltd. All rights reserved.

The use of acyclonucleoside analogues as antiviral chemotherapeutic agents has stimulated extensive
research in the synthesis of this class of compounds [1-3]. The discovery of 9-[(2-
hydroxyethoxy)methyl)lguanine [4,5] (Acyclovir, ACV, Zovirax®) as a potent antiherpetic drug [6] was
followed by a a great number of chemical analogues of ACV. Renwlacvc]nundmeg [71 were described as

potent inhibitors of urxdmephosphorylase [8], as-triazine acyclonucleosides showed remarkable inhibition of
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properties againsi HSV-1 and 2 along with other viruses. In recent years, there is also considerable interest

in synthesis and the biological activity of homonucieosides [11-13]. We describe the synthesis of acyclic
1,2,4-triazole C-nucleosides and their homo analogues via the 1,3-dipolar cycloaddition of 1-(chloroalkyl)-
1-aza-2-azoniaallene salt (2) [14-18] with the acyclic cyanide moieties 3 [19] and 4, respectively. A review
of acyclonucleosides appeared recently [20].

Jochims and co-workers [14] reported the synthesis of 4,5-dihydro-3H-pyrazonium salts by reacting 1-
(chloroalky)-1-aza-2-azoniaallene cations (2) with various electron-rich alkenes in the presence of SbCl.
They concluded that the reactive intermediate in such a cycloaddition reaction is the 1-aza-2-azoniaallene
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hexachloroantimonate. Also some 1.2 4-triazole C-nucleosides 211 were nrenared recentlv vig the
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cycloaddition of the intermediates 2 and 2,3,5-tri-O-benzoyl-p-D-ribofuranosyl cyanide. In the present
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stuay, me cauons 4 have neen s€ic C[ﬂ(.l IOl' the 5ynmcsm (JI var IUUS acycnc L‘IIULICO&IGCS wgc’mcr with their
homo analogues. Treatment of 1 with SbCl; at - 60 °C gave the intermediate 2 which underwent 1,3-
dipolar cycloaddition with (2-acetoxyethoxy)methyl cyanide (3) [19] and 2-(2-acetoxyethoxy)ethyl cyanide
(4), respectively. The reactions proceeded one hour at - 60 °C, then one hour at 0 °C, and finally 10 min at
r.t. to furnish the [(2-acetoxyethoxy)methyl)]-1,2,4-triazolium hexachloroantimonates (5) and the homo
analogues 6, respectively. During or after the formation of the cycloadducts 5 and 6, the alkyl group at C-5

migrates via an [1,2-shift] to N-1, accompanied by the elimination of the (CCIR'R?) group at N-2, leading

0040-4020/99/$ - see front matter © 1998 Elsevier Science Ltd. All rights reserved.
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finally to the unseparable protonated triazoles 7 and the separable homo analogues 8, respectively.

Unexpectedly, reaction of 2e with 4 proceeded with the migration of the isopropyl group from C-5 to N-1.
The (CCIR'R?

The IR'R g staved at N-2, as concluded from th NMR data of salt €. Th
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aqueous NaHCO, afforded the acetate derivatives 9a,b,f as oils in 70, 47 and 49% yield, respectively.

Deblocking of 9a,b,f with 1.2 equivalents of NaOMe proceeded smoothly to the free nucleosides 11a,b,f as
oils in 77, 75 and 87 % yield, respectively. Treatment of 8a-f with 7.5 equivalents of NaOMe resulted in the
removal of the acetate groups and the formation of the free homonucleosides 13a-f as oils in 79, 85, 83, 71
and 85% yield, respectively. Analogous treatment of 6e with 9.0 equivalents of NaOMe afforded 13e as oil
in 59% yield. An attempt to crystallize 11a,b was unsuccessful. Therefore, 11a,b were reacted with 4-
methylbenzoyl chloride in dry pyridine at r.t. to furnish 12a,b as syrups in 75 and 69% yields, respectively.

The structures of the nucleosides were proven by homo- and heteronuclear NMR spectroscopic methods and

by mass spectra. The 'H NMR spectra of 9a,b,f showed similar signal patterns. CH,-1’ appeared as singlets
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Fig. 1: Gradient selected HMBC spectrum of 12b in CDCl, (600 MHz, 300K). One—bond couplings
are highlighted by brackets. The C-5 of the triazole couplcs with the methy] group at 5( H)2.44.
C-4"" and C-5"" of the 4-methylbenzoyl group show long-range couplings to the methyl group at b(lﬁ) 2.40.
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resonated as muitipiets in the region & 3-91 - 3.37. The aikyl groups at N-1 and C-5 were assigned. The
structures of 11a,b were further characterized as 4-methylbenzoates 12a,b. 12b was selected for further
NMR spectroscopic studies and Fig. 1 shows the gradient selected HMBC spectrum [22]. The carbonyl
group (C-1") at & 166.5 shows a *J.y correlation to CH,-4’ at § 4.48. CH,-1' was identified from its
heteronuclear correlation to C-3’. C-5’ shows a %/, coupling to the methyl protons at § 2.44.

The 'H NMR spectra of the homo analogues 8a-f were characterized by the presence of the NH signals in
the region & 12.0 - 12.2 while the protons CH,-5" appeared at lower field (5 4.23, 4.20, 4.19, 4.94 and

-
respectively). CH,-2’ of Ra-f resonated as [nplm:s n the re

4.23 respectively) SOT a ets in g 8 3,78 - 3.72 with I values hetween 5.6
- 5.8 Hz. The triplets at the region § 3.63 - 3.69 with J values between 4.3 - 4.6 Hz were assigned to0 CHf

4’. CH,-1’ appeared between & 2.93 - 3.07 as triplets with coupling constants of 5.6 - 6.5 Hz. The "C
C3

NMR spectra of 8a-f contained the resonance signais C-3 and C-5 of the triazoie ring at higher fieid
between & 156 - 153.5 and & 154.8 - 150.0, respectively. Fig. 2 shows the gradient selected HMBC
spectrum of the deprotected homonucleoside 13b. C-3 at lowest field is identified from its correlation to the
ethyl group and to one methylene group (CH,-1’) of the glycol moiety. CH,-1’ shows *J, , couplings to
CH,-2’. C-2’ shows a heteronulear long-range correlation to the CH,-4" methylene group.

Experimental Section

'H NMR and "C NMR spectra were recorded at Bruker AC-250, WM-250, and DRX 600 spectrometers.

ignments for protons were verified by selective proton decoupling or by COSY spectra.
Heteronuclear assignments were verlﬁed by 'H-?C COSY or HMQC experiments. The cycloadditions were
performed w1th exclusion of moisture. Melting points are not corrected. Column chromatography was
performed on silica gel (70 - 230 mesh; Merck).
2-(2-Acetoxyethoxv)ethyl cvanide (4). A solution of 2-(2-hydroxyethoxy)ethyl cyanide [22] (4.0 g, 34.78
mmol) in dry pyridine (50 mL) and acetic anhydride (30 mL) was kept at r.t. for 5 h. The solution was
evaporated to dryness and the residue was co-evaporated with EtOH (4 x 30 mL). Column chromatography
with the solvent mixture CHCL,/MeOH (99 : 1) afforded pure 4 (4.86 g, 89 %) as an oil. 'H NMR (CDCL,):
4.22 (t, 2H, CH,-6); 3.71 (m, 4H, CH,-3, CH,-5); 2.64 (t, 2H, CH,-2). '*C NMR (CDCl,): 170.4 (CO);
117.5 (CN); 68.6, 65.3 (C-3, C-5); 62.7 (C-6); 20.4 (CH,); 18.3 (C-6). m/z (FAB) 157 (M™).
1.5-Dialkyl-3-[(2-acetoxyethoxy)methyl]-1H-1,2 4-triazoles (9):
General procedure. A solution of SbCl (3.0 g, 10 mmol) in CH,Cl, (20 mL) was added dropwise to a
stirred, cold solution (- 60 °C) of 1 (10 mmol) and 2-(acetoxyethoxy)methyl cyanide (3) [19] (1.43 g, 10
mmol) in CH,Cl, (20 mL). After stirring for 2 h at - 60 °C, 1 h at 0 °C and 10 min at r.t., pentane (100
mL) was added. The residue was dissolved in CH,CN (60 mL). After cooling to 0 °C, an aqueous solution
of NaHCO, (8.40 g, 100 mmol in 100 mL H,0) was added. The mixture was stirred at r. t. for 2 h and
extracted with CH,Cl, (3 x 50 mL). The combined organic extracts were dried (Na,S0,) and the solvent was
evaporated. The residual oil was purified by column chromatography using CHCl, and then CHCl,/MeOH
(95 : 5) as eluents.
1,5-Dimethyl-3-[(2-acetoxyethoxymethyl)-1H-1.2 4-triazole (9a): From la (1.83 g). Yield: 1.50 g, 70%,
oil. '"H NMR (CDCl,): 4.56 (s, 2H, CH,-1"); 4.23 (m, 2H, CH,-4’); 3.79 (m, 2H, CH,-3’); 3.80, 2.44 (2s,
6H, N-CH, C,-CH,); 2.07 (s, 3H, COCH;). m/z (C,H;N,0,) (EI) 213 (M?).
1-Ethyl-5-methyi-3-[(2-acetoxyethoxy)methyl]-1H-1,2.4-triazole (9b): From 1b (2.11). Yield: 1.07 g,
47%, oil. '"H NMR (CDCl,): 4.57 (s, 2H, CH,-1’); 4.25 (t, 2H, J 4.7 Hz, CH,-4’); 4.08 (q, 2H, J 7.3 Hz,
N-CH,CH,); 3.78 (t, 2H, J 4.8 Hz, CH,-3"); 2.44 (s, 3H, C,-CH;); 2.04 (s, 3H, COCH,); 1.44 (t, 3H, N-

T b

CH,CH,). m/z (C,(H;N;0,) (FAB>0) 228 (MH").
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6.7,8.9-Tetrahydro-2-[(2-acetoxyethoxy)methyl]-1H-1.2 4-triazolo[1,5-alazepine (9f): From 1f (2.35 g).
Yield: 1.24 g, 49%, oil. 'H NMR (CDCL,): 4.56 (s, 2H, CH,-1"); 4.25 (m, 4H, CH,4’, CH,-10); 3.78 (m,
2H, CH,-3"); 2.95 (m, 2H, CH,-6); 1.85 (m, 2H, CH,-8); 1.76 (m, 2H, CH,-9); 1.53 (m, 2H, CH,-7). m/z
(C,H,sN;0,) (FAB>0) 254 (MH™).

1.5-Dialkyi-3-[(2-hydroxyethoxy)methyl]-1H-1,2 4-triazoles (11):

General Procedure. A solution of 9 (1.0 mmol) in NaOMe (10 mL) [from Na (135 mg, 5.88 mmol)] was
stirred at r. t. for 3 h. The reaction mixture was neutralized with Amberlite IR 120 (H*) and filtered. The

I W IWated

resine was washed with MeOH (20 mi) and the combined fiitrates were evaporateﬂ to aryness The

Par s el BN Y PN et s 8F7eY <

residual oil was pur ified Dy column chr omatograpny usmg CHULy/Meurn (93 3) as eiuent.
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1,3-Dimethyi-3-[(2-hydroxyethoxy)methyij-1H-1,2 4-triazole (1ia): Yieid: 131 mg, 77%, oil. 'H NMR
(DMSO-dy): 4.34 (s, 2H, CH,-1"); 3.72 (s, 3H, N-CH,); 3.47 - 3.39 (m, 5H, CH,-3’, CH,4’, OH)

ro-
37% oil. 'H NMR
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CHZ 8) 168 (t 2H J
156.7 (C-5); 724(C3) 63. 1 (C- 1) 606(C4) 514((‘ 10) 29.7 (C-8); 27.2 (C-9); 264{(‘
(C-7). m/z (C,(H,,N;0,) (FAB>0) 212 (MH™).
1.5-Dimethyl-3-{[2-(4-methylbenzoyloxy)ethoxvimethvl}-1H-1.2.4-triazole  (12a): 4-Methylbenzoyl
chloride (0.18 g, 1.17 mmol) was added to a solution of 11a (0.10 g, 0.58 mmol) in dry pyridine (5 mL) at
0 °C, then left at r. t. for 5 h. Few drops of water was added with stirring for 1 h, then partitioned between
CHCI, (20 mL) and 10% H,SO, (3 x 15 mL). The organic phase was shaken with dil. solution of NaHCO,
(20 mL) and finally with water (10 mL). The organic layer was dried (Na,SO,), filtered and evaporated to
dryness to give an oil, which was purified on a column of silica (10 g), using CHCI,-MeOH (98:2) as eluent
to give 12a as pure oil (0.21 g, 75 %). 'H NMR (CDClLy): 7.94 (d, 2H, J 8.2 Hz, CH-3""); 7.71 (d, 2H, J
8.2 Hz, CH-4""); 4.62 (s, 2H, CH,-1"); 4.48 (t, 3H, J 4.7 Hz, CH,-4’); 3.90 (t, 2H, J 4.7 Hz, CH,-3");
3.77 (s, 3H, N-CH,); 2.43 (s, 2H, C,-CH;); 2.40 (s, 3H, CH;-6’"). C NMR (CDCL): 166.6 (C-1"");
159.1 (C-3); 152.9 (C-5); 143.7 (C-5"); 129.7 (C-3""); 128.9 (C-4"’); 126.9 (C-2"’); 68.8 (C-3"); 66.2 (C-
1'); 62.3 (C-4’); 35.0 (N-CH,); 21.6 (C-6""); 11.7 (Cs-CH,). m/z (C,sH,,N;0;) (FAB>0): 290 (MH*); 312
(MNa™).

-S-methyl-3-{[2-(4-methylbenzoyloxy)ethoxy]methyl}-1H-1.2 4-triazole  (12b): 4-Methylbenzoyl
chloride (0.16 g, 0.90 mmol) was added to a solution of 11b (0.10 g, 0.54 mmol) in dry pyridine (5.0 mL)
as described for the synthesis of 12a. The oily product was purified by column chromatography with
CHCI,/MeOH (49:1) to give 12b (0.11 g, 69%) as an oil. 'H NMR (600 MHz, CDCl,): 7.94 (d, 2H, J 8.2
Hz, CH-3"); 7.21 (d, 2H, j 8.2 Hz, CH-4""); 4.62 (s, 1H, CH,-1"); 4.49 (1, 2H, ] 4.9 Hz, CH,-4’); 4.02
(g, 2H, 1 7.2, 14.5, Hz, N-CH,CH,); 3.89 (i, 2H, J 4.9 Hz, CH,-3’); 2.41 (s, 3H, C,-CH,); 2.31 (s, 3H,
CH,-6""); 1.42 (t, 3H, J 7.2 Hz; N-CH,CH,). ®C NMR (CDCl,): 166.5 (C-1""); 159.1 (C-3); 151.9 (C-5);
143.5 (C-57%); 129.8 (C-3"); 129.1 (C-3""); 127.3 (C-2""); 68.8 (C-3’); 66.3 (C-1’); 63.9 (C-4’); 43.2 (N-
CH,CH,); 21.6 (C-6""); 14.9 (N-CH,CH;), 11.6 (C,-CH,). m/z (C,H,N,0,) (FAB>0) 304 (MH™).
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1,5-Dialkyl-3-[(2-acetoxyethoxy)ethyl]-1H-1,2 4-triazolium __hexachloroantimonates  (8): General

procedure. A solution of SbCl; (1.5 g, 5.0 mmol) in CH,Cl, (20 mL) was added dropwise to a cold (- 60
°C), stirred solution of 1 (5.0 mmol) and (2-acetoxyethoxy)ethyl cyanide (4) (0.78 g, 5.0 mmol) in CH,Cl,
(20 mL). The reaction mixture was stirred at - 60 °C for 1 h, at 0 °C for 1 h, and at r. t. for 10 min.
Pentane (50 mL) was added slowly and the crude precipitate was filtered and dried. Recrystallization from
CH,Cl,/ether gave hexachloroantimonate salt.

1.5-Dimethyl-3-[(2-acetoxyethoxy)ethyl]-1H-1.2 .4-triazolium hexachloroantimonat g (8a): From la (0.92

g). Yield: 1.63 g, 58%; m.p. 129 - 131 °C dec. 'H NMR (CD,CN): 12.02 (s, 1H, NH); 4.23 (t, 2H,J 4.5
Hz; CH,-5"); 3.88 (s, 3H, CH;); 3.76 (t, 2H, J 4.5 Hz, CH,-5’); 3.69 (t, ZH, J 4.5 Hz, CH,4"); 3.06 (1,

~ArT T P g 1 13~ avn swa somwe

2H, J 5.6 Hz, CH,-1"); 2.66 (s, 3H, CH;); 2.04 (s, 3H, COCHj,); “C NMR (CD,CN): 172.3 (C=0); 153.5
(C-3); 1521(C5) 70.1 (C-4"); 67.6 (C-27); 64.3 (C-5); 37.7 (N-CH,); 26.8 (C-1’); 21.
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pu 27.
3 (C zgﬂa), 11 CHZ_(;}_IJ) (Found C 24 26; H 3 66 N,
590.8): C, 24.40; H, 3.75; N, 7.11%). m/z (FAB) 256 (M").
1-Isopropyl-5-methyl-3-[(2-acetoxyethoxy)ethyl]-1H-1,2 4-triazolium hexaachloroantimonate (8d): From
1d (1.20 g). Yield: 1.92 g, 65%; m.p. 99 - 101 °C dec. 'H NMR (CD,CN): 12.02 (bs, 1H, NH); 4.71 [m,
1H, CH(CH,),]; 4.23 (m, 2H, CH,-5"); 3.77 (t, 2H, J 5.8 Hz, CH,-2’); 3.69 (dd, 2H, J 4.3 Hz, CH,-4’);
3.06 (t, 2H, J 5.7 Hz, CH,-1’); 2.69 (s, 3H, C;-CH,); 2.04 (s, 3H, COCH,); 1.49, 1.47 [2s, 6H
CH(CH,),]. "C NMR (CD,CN): 172.3 (C=0); 153.5 (C-3); 150.0 (C-5); 69.9 (C-4"); 67.4 (C-2’), 64.1
(C-5%); 53. [CH(CH,),]; 26.8 (C-1"); 21.1 [COCH,, CH(CH,),]; 10.4 (C,-CH,). (Found: C, 23.98; H,
3.64; N, 7.42. Calcd for C,H,,CIiN,0,Sb (590.8): C, 24.40; H, 3.75; N, 7.11%). m/z (FAB) 256 (M").
2-(1-Chloro-1-ethyl-2-methylpropyl)-5-ethyl-1-isopropyl-3-[(2-acetoxyethoxy)ethyl]-1H-1,2 4-triazolium
hexachloroantimonate (6e): From 1le (1.34 g). Yield: 2.46 g, 68%; m.p. 125 - 126 °C dec. 'H NMR
(CD,CN): 4.94 [m, 1H, N'-CH(CH,),]; 4.11 (q, 2H, J 3.2 Hz, CH,CH,); 3.87 (1, 2H, J 5.5 Hz, CH,-5’);
3.72 (t, 2H, J 5.6 Hz, CH,-2"); 3.63 (t, 2H, J 4.6 Hz, CH,-4’); 3.00 (q, 2H, J 7.3 Hz, CH,CH,); 2.93 (1,
2H, J 6.5 Hz, CH,-1"); 2.63 [m, 1H, N*-CH(CH,),]; 1.97 (s, 3H, COCH,); 1.58 [d, 3H, J 1.5 Hz, N'-
CH(CH,),]; 1.56 [d, 6H, N'-CH(CH,),]; 1.37 (t, 3H, T 7.3 Hz, CH,CH;); 1.04 [d, 6H, J 6.6 Hz, N2
CH(CH,),]; 0.98 [d, 6H, J 6.6 Hz, N*-CH(CH,),]; 0.93 (t, 3H, J 3.5 Hz, CH,CH,). C NMR (CD,CN):
171.5 (C=0); 156.2 (C-3); 154.8 (C-5); 99.4 ([N*-CCIE{(CHMe,)], (C-4’); 68.2 (C-2'); 63.9 (C-5"); 53.1
[N'-CH(CH,),]; 40.4 [N>-CCIE{(CHMe,)]; 33.9 (C-1); 27.4, 21.5 [N>-CCIE(CHMe,)]; 21.1, 20.9
[COCH,, N'-CH(CH,),]; 18.3, 17.4 2CH,CH,); 10.7, 8.8 (2CH,CH,). (Found: C, 31.39; H, 4.69; N,
5.96. Calcd for C,H,CL,N;0,Sb (723.4): C, 31.55; H, 4.88; N, 5.81%). m/z (FAB) 389/391 (M").
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6.7.8.9-Tetrahydro-2[(2-acetoxyethoxy)ethvl]-1H-1.2 4-triazolof1.5-alazepine (8f): From 1f (1.20 g).

Yield: 2.17 g, 72%; m.p. 165 - 167 °C dec. 'H NMR (CD,CN): 4.39 (t, 2H, J 5.0 Hz, CH,-10); 4.23 (t,
2H, J 4.5 Hz, CH,-5"); 3.76 (t, 2H, J 5.8 Hz, CH,-2’); 3.69 (t, 2H, J 4.5 Hz, CH,4’); 3.15(t, 2H, J 5.5
Hz, CH,-6); 3.05 (t, 2H, J 5.8 Hz, CH,-1°); 2.02 (s, 3H, COCH,); 1.99 (m, 2H, CH,-8); 1.93 (m, 2H,
CH,-9); 1.86 (m, 2H, CH,-7). C NMR (CD,CN): 172.5 (C=0); 156.1 (C-3); 152.6 (C-5); 70.1 (C-5");
67.6 (C47); 64.3 (C-2°); 54.1 (C-10); 33.4 (C-8); 29.5 (C-1°); 26.7 (C-9); 26.4 (C-6); 25.3 (C-7); 23.8
(COCH,). (Found: C, 25.78; H, 3.59; N, 7.04. Calcd for C;H,,CIN,0,Sb (602.8): C, 25.90; H, 3.68; N,
6.97%). m/z (FAB) 268 (M™).

1.3-Dialkyi-3-[(2-hydroxyethoxy)ethylij-1H-1,2 .4-triazoie analogues (13): General procedure. A soiution
of 8 (1.78 mmol) in NaOMe (10 mL) [from Na (7.5 and 9.0 mol. equiv.) was stirred at r. t. for 4 - 5 h.
The salt was removed by filtration and the filtrate was neutralized with Amberlite IR 120 (H*). The resin

oL % __ .l RA_ANYY 1L ¥y B oal o oMo h e cimamn mwrm ) L abl o o ke ke THYL L X1 %)
was wasnea wiln vieuv (12 IIlL) 4114 UIC SO1VEIIL wWas TCINOVEU ITOII UIC COMuINcd exuracts. 10C resaudi ou
was purified on a short column using CHCl;/MeGOH (9:1) as eluent.
1,5-Dirpethiyl-3-{(2-hydroxyethoxy)ethyl]-1H-1,2 4-triazole (13a): From 8a (1.0 g) and Na (0.31 g, 13.37
mmol). Yield: 0.26 g, 79%, oil. 'H NMR (DMSO-d,): 4.73 (bs, 1H, OH); 4.64 (t, 2H, J 4.5 Hz, CH,-5");
3.66 (s, 3H, N-CH,); 3.63 (t, 2H, J 7.2 Hz, CH,-2"); 3.39 (t, 2H, J 4.5 Hz, CH,4"); 2.72 (t, 2H, J 7.2
Hz, CH,-17); 2.29 (s, 3H, C,-CHj;). BC NMR (DMSO-d,): 158.1 (C-3); 152.2 (C-5); 71.9 (C4"); 68.7 (C-
2'); 60.2 (C-5°); 34.6 (N-CH,); 11.2 (C,-CH,). m/z (FAB> 0) 186 (MH™"), 208 (MNa").

1- -5- 1-3-[(2-hydroxyethoxy)ethyl]l-1H-1.2.4-triazole (13b): From 8b (1.03 g) and Na (0.31 g,
13 37 mmol} Yield: 030 ¢ 85% oil '"H NMR (600 MHz. DMSO-d.): 4 46 (s. 2H CH.-1’) 4 00 (a. 2H
10,07 1UIIVLIJ. R AWIV, V.JV @&y U /0, Ull, A1 ANIVAIN \VUUV 1VAL1L, R/7iVATTRG) . 790 (9y X8, ak371 7, SN\, sy
I170Hz N-CH.CH.): 367 (t. 2H. 1 70 Hz. CH.-2"): 346 (t. 2H. ] 5.0 Hz. CH.-5’): 339 (t. 2H. 1 5.0
4 PV RREy AN aadloRAF e Lo Yy SEE, B A B MOAY =1 AEiy SARIF S Jy WSS (Fy ARy v e
Hz, CH,-4"); 2.73 (t, 2H, 1 7.0 Hz, N-CH,CH,). C NMR (DMSO-d,): 159.0 (C-3); 151.3 (C-5); 71.9 (C-
4'y; 68.9 (C-2"); 60.2 (C-5°); 42.3 (N-CH,CH,); 28.5 (C-1"); 14.8 (N-CH,CH,); 11.1 (C,-CH). m/z
(FAB>0) 200 (MH"); 222 (MNa™).

R
.5-Diethvl-3-[(2-hvdroxvethoxy)ethyl]-1H-1.2 .4-triazole (13c): From 8¢ (1.05 g) and Na (0.29 g, 12.69
mmol). Yield: 0.30 g, 83%, oil. 'H NMR (600 MHz, DMSO-d,): 4.20 (q, 2H, J 7.0 Hz, N-CH,CH,);
3.77 (t, 2H, J 6.1 Hz, CH,-2’); 3.45 (t, 2H, J 5.0 Hz, CH,-5"); 3.42 (t, 2H, J 5.0 Hz, CH,-4’); 3.00 (,
2H, 1 6.1 Hz, CH,-1°); 2.98 (q, 2H, J 7.5 Hz, C,-CH,CH,); 1.34 (t, 3H, J 7.0 Hz, C,-CH,CH,); 1.28 (t,
3H, N-CH,CH,). "C NMR (DMSO-dy): 154.5 (C-3); 153.8 (C-5); 71.9 (C-4’); 66.8 (C-2’); 59.9 (C-5°);
43.8 (N-CH,CH,); 26.3 (C-1’); 14.0 (N-CH,CH,); 12.2 (N-CH,CH,); 10.8 (C,-CH,CH,). m/z (EI) 195
(M* - H;0).
1-Isopropyl-5-methyl-3-[(2-hydroxyethoxy)ethyl]-1H-1.2 4-triazole (13d): From 8d (1.05 g) and Na (0.31
g, 12.44 mmol); Yield: 0.28 g, 71%, oil. 'H NMR (CD,CN): 4.97 (bs, 1H, OH); 4.45 [m, 1H,
CH(CH,),]; 3.69 (t, 2H, J 7.2 Hz, CH,-2"); 3.46 (t, 2H, J 4.0 Hz, CH,-5’); 3.41 (t, 2H, J 4.2 Hz, CH,4’);
2.33 (s, 3H, C-CH,); 2.76 (t, 2H, J 7.2 Hz, CH,-1"); 1.34, 1.32 [d, 6H, CH(CH,),]. “C NMR (DMSO-
dy): 158.9 (C-3); 150.7 (C-5); 71.9 (C-4’); 68.7 (C-2’); 60.1 (C-5"); 48.7 [CH(CH,),}; 28.7 (C-1); 22.9
[CH(CH,),}; 11.2 (Cs-CH,;). m/z (FAB>0) 214 (MH").
5-Ethyl-1-isopropyl-3-[(2-hydroxyethoxy)ethyl]-1H-1.2 4-triazole (13e): From 6e (1.29 g) and Na (0.29 g,
12.44 mmol). Yield: 0.24 g, 59%, oil. 'H NMR (DMSO-d,): 4.50 [m, 1H, N-CH(CH,),]; 3.68 (t, 2H, J
6.9 Hz, CH,-2’); 3.48 - 3.39 (m, 4H, CH,-4’, CH,-5"); 2.81 (t, 2H, J 6.9 Hz, CH,-1’); 2.59 (q, 2H, J 7.6
Hz, C,-CH,CH,); 1.53, 1.30 [2s, 6H, N-CH(CH,),]; 1.17 (t, 3H, C,-CH,CH.,). BC NMR (DMSO-dy):
159.0 (C-3); 155.3 (C-5); 71.9 (C-2’); 68.3 (C-5’); 62.8 ( C-4’); 48.6 [N-CH(CH;),]; 22.3, 20.1 [N-
CH(CH,),]; 18.3 (Cs-CH,CH,); 12.3 (C,-CH,CH,). m/z (FAB>0) 228 (MH™").
6.7.8.9-Tetrahydro-2-[(2-hydroxyethoxy)ethyl]-1H-1,2 4-triazolo-[1,5-a]-azepine (13f): From 8f (1.07 g)

and Na (0.29 g, 12.44 mmol). Yield: 0.32 g, 85%, oil. 'H NMR (600 MHz, DMSO-dy): 4.37 (m, 2H,

—




6); 2.98 (t, 2H, J 6.3 Hz, CH,-1’); 1.84 (m, 2H, CH,-8); 1.77 (m, 2H, CH,-9); 1.71 (m, 2H, CH,-7). “C
NMR (DMSO-dy): 155.1 (C-3); 151.8 (C-5); 72.0 (C-4’); 66.7 (C-2’); 66.7 (C-2’); 60.0 (C-5"); 52.5 (C-
10); 28.5 (C-8); 26.1 (C-1°); 25.6 (C-9); 23.9 (C-6); 23.0 (C-7). m/z (FAB) 225 (M*).

Acknowlegement We thank Mrs. M.J. Quelle and Mr. K. Higele for the mass spectroscopic analyses

and Mrs. W.B. Bder for the elemental analyses.
Refereneces
1. Chau, C.K.; Cutler, S.J. J. Heterocyclic Chem. 1986, 23, 289; Remy, R.J.; Secrist III,

Ln

ao

[T —y

22.

bS5

J.A. Nucleos. & Nucleot. 1985, 4, 41.

. Miyasaka, T.; Tanaka, H.; Baba, M.; Hayakawa, H.; Waiker, R.T.; Balzarini, J.; De Clercq, E.

J. Med. Chem. 1989, 32, 2507.

. Tanaka, H.; Miyasaka, T.; Sekiya, K.; Waiker, R.T.; De Ciercq, E. Nucieos. & Nucieot. 1992, i1,

447,

. Elion, G.B.; Furman, J.A.; Fyfe, J.A.; de Miranda, P.; Beauchamp, L.; Schaeffer, H.J

Proc. Natl Acad. Sci. U.S.A. 1977, 74, 5716, Schaefer, H.J.; Beauchamp, L., de Miranda,

N T AT . Do ™ T . M t1._. D AT 4. 7Y A .\ 1TONO AN E0D

P. cbon, .B.; Bauer, D.J.; Collins, P. /vafure (Londaon) 1978, 274, J83.

A tborranntbn 1LY o Lawsralrr M. Vamandsr 7 Talrazzsl: T Ab~w: T Al ranann U AJesndinn M onid Cuinesae
. Maisumoto, n., Raweko, {.; Yaiaaa, K., 1aKeuciii, 1., MOri, 1., MIZUDO, Y. [VéCHeC ACia Sy

Case A~ 17 10QL
WDETIVNU. 1/, 70V,

Fiddian, A.P.; Brigden, D.; Yeo, J.M.; Hickmott, E.A. Antiviral Res. 1984, 4, 99; Dollins, R.
Criomern TQRE 277 170K C'alline P Nliver N M Antiviral Poc 1088 £ 14K,
DUICTIEC 8700, L4/ )y 1&dU, \LULLIID, L .y \FLIVUL, LN IVE, FHBIVIIUL NCO . AFOJ, J, 1TJ,
Taru T - Qnear P Now Ena I Mod 10K 374 74Q
AATR F] l.l;’ UP\«‘II, A .NJ. iYL TYY ‘J'l& o VAT L. A.IU\I" .ll"l', I~y 7.
Najuib, F.N.M.; el Kouni, M.H.; Chu, S.H.; Cha, S. Biochem. Pharmacol. 1987, 36, 2195.
. Chu, M.Y.W_; Najuib, F.N.M_; litzsch, M.H.; el Kouni, M.H.; Chu, S.H_; Cha, S ;
Galabersi, P. Cancer Res. 1984, 44, 1852,
Purkayastha, S.; Lazrak, B.H.; Panzica, R.P. Nucleos. & Nucleot. 1989, 8, 389.
Schreller, S.W.; May, J.L.; De Clercq, E. Croat. Chem. Acta 1986, 596, 307.
Sallam, M.A.E.; Towsend, L.B.; Butler, W. J. Chem. Soc. (S) 19958, 54; J. Chem. Soc. 1995 (467).

pezherrara, F.J.; Pina Goazates, M.S.; Parbon Anguas, R. J. Chem. Soc. Perkin Trans. 1 1989,

LAICLIICEL

2401.

. Doboszewski, B. Nucleos. & Nucleot. 1997, 16, 1049.
14.
15.
16.
17.
18.
19.
20.
21.

Al-Soud, Y.; Wirschun, W.; Hassan, N.A.M Maier, G-M.; Jochims, J.C. Synthesis 1998, 721.
Benzing, E. Liebigs Ann. Chem. 1960, 631, 1.

Benzing, E. Liebigs Ann. Chem. 1960, 631, 10.

Al-Soud, Y.A.; Al-Masoudi, W.A.; Abu El-Halawa, R.; Al-Masoudi, N.A. (submitted).

Al-Masoudi, N.A. et al. (manuscript in preparation).

Robins, M.J.; Hatfield, P.W. Can. J. Chem. 1982, 60, 547.

El Ashry, E.S.; El Kilany, Y. Adv. in Hetrocyclic Chem. 1998, 69, 129.

Al-Masoudi, N.A.; Hassan, N.A.; Al-Soud, Y.A.; Schmidt, P.; Gaafar, A.E-D.M.; Marino, S.;
Schoch, A.; Amer, A.; Jochims, J.C. J. Chem. Soc. Perkin. Trans. 1 1998, 947.

CAS 64: 1603, 60; Leech, R. E.; Goldsmith, W. E.; U. S. 3, 100, 793 (Cl. 260 - 495.6).



