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Abstract - l - ~ l - A l k o x y a l k y l ~ - l ~ - 1 , 2 , 4 - t ~ i a z o 1 e s  (4) were pre- - 
pared by treating acetals 12 ulth 1H-1.2.4-triazole (2) in the - 
Presence of PYrldlnium P-toluenesulfonate (3. The alkaxy group 
of L w a s  substituted with -NR4COR3 group by treating with carboxa 

mldes to glve various l-~l-acylaminoalkyl)-1~-1,2,4-tr1azole (6) 
rn variable yields. 

It has been well known that the actrvity of biologically active compounds sometimes 

increases by the introduction of an azole nucleus. 1~-1,2,4-Tr~azole (2) rs one 

of the Important arole not only in the drug deslgn but also ln exploiting new anti- 

eubacterlal agents.' This paper deals with a new methodology for the introductlon 

of a (18-1.2.4-tr~aroLyl)methyl moiety into the primary and secondary carboxamldes. 

Substltutlon reactlons of the alkoxy group of triethyl orthoformate with 1H- 

lmidarole and benzimidarole were reported by curtls2 and 0ois3 respectively. We 

examined slmllar substitution reaction of heptanal dimethyl acetal with 1H- 

zm~dazole in refluxing dioxane, but almost no reaction was observed even in the 

presence of an acldic catalyst such as pyr~dlnium p-toluenesulfonate [z; PPTSI? 
On the other hand, the reactlons of the acetal (la) with 1H-1.2.4-triazole (3 and 
benzimidarole ( 7 ;  R-H) ~n the presence of PPTS rn refluxing dioxane proceeded to 

grve 1-~1ethoxyhexyl)-1~-1.2,4-triarole 1%; 82.9%) and l(1ethoxyhexyllbenr- 

irnidazole (E; 70.4%1, respectrvely. The results of the reactions are summarlred 

In Table I. 
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Scheme 1 

Although the react~on of the aromatlc aldehyde acetals wlth 2 or 7 generally - ?., 

proceeded smoothly comparing ulth that of the allphatlc aldehyde acetals (entries 2, 

4, 8 and 10 in Table I), the cyclic acetal was inactive (entry 5 i n  Table I). The 

ketal, only one example, was also reactive (entry 6 in Table I). In N-alkylatlon of 

1H-1.2.4-triarole (21, a mixture of 1 and 4-alkyl-lH-1,2.4-triazoles was generally 
+ 

p r o d ~ c e d . ~  while in the present reaction the 1-substituted triarole compound (4) was - 
solely obta~ned. 

Next, we examined the reactivity of the elkoxyl group of 4 and 8, and it was found - - 
that the alkoxyl group could be replaced by a -NR'COR3 molety when the substrates (4 - 
and 8) were treated with primary and secondary amides in refluxing dioxane in the ,.- 
presence of PPTS. For example, treatment of two equivalents of 5 with banramide 

ISa) in the presence of PPTS in dloxane at 100 % gave crystalline 1-(1-benroyl- 

aminoheptyll-1H-1.2.4-triarole (9 in 46.8 yield. But similar treatment of the 

benzimldazole derivative with benrernide (3 did not afford any substitut~on 

product. The results are listed in Table 11, which indicates that the 1-elkoxy-1- 

arylmethyltriarole such as 2 reacted more smoothly with the prrmary amldes ( 2 - d ;  - 
R" H; entry 1 - 4) and 2-pyrrolidone ; R # H; entry 5) while the 1-  

alkoxyalkyltriazole ( 4 a )  did not react with 2-pyrcolidone (entry 11). Entries 3 .  4, 

8, 9 and 10 in Table I1 are examples in an applrcation of the present methodology to 

the chemical modification of the prastlcally useful drugs. 
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Tabie I. Reaction of Acetals with 11-1.2.4-Triazole (2) and Benzimidarule (7) ,.. - 
Entry 1 Azole ~ r o d u c t ~ )  Yieid - 'H-Nmr (in CDCIJ) 

R '  R' (bp or np; TI ( 1 )  ( 4  ppml 

Qi3*r 

81 Ethyleneglycol aceral was used. 
- 

b) Cyciohenanone dimethyl ketal was used. 

1.50-2.50(m,10H),3.07(s.1H),7.91,8.30(s each, 

i H  each) 

C )  Satisfied hrns data were obtained (entries I - 9). 

d) Anal. for C,aH,sNzBrOs Caicd (Found): C, 55.26 (55.23); H. 4.89 (4.96); 7.lb (1.15). 



Table 11. Reaction of I-(I-Alkoxymethyll-IH-1,2,4-triarole (4) with Amide (5) 

E O ~ F Y _ - L - ~  2._ _. Product (Recryst. S O ~ Y . I ~ )  Yield 'H-Nmr (in CDCI1l 

R 1  R'  R 3  K 4  ( b ~  or mo: tl (2) I d  a d  

I 4 b 
d 

5a - ba (AcOC,H,l - 73.0 7.17-7.93(m,l2H~,1.911s,1H1,8.38 

CsHi CHI CsHs H (mpllb-1171 s,lH) 

2 4 b - 5 b - - bb (CsHsl 84.9 b.4b(d,J=15.5Hz,lHl,7.2I-l.58(m, 

CbHa CH3 w-styryi H (rnplb4-1 b51 12H(IH+D20 exchngd.)I,l.lO(d,J= 
15.5Hr,IHl.7.9b(s,IH~,8.35ls.IHl 

3 4 b - - 5ca1 - bc (AcOCzH51 97.8 1.41(t,J=7Hz,3H~,4.11(q.J=1Hz12H1. 

CsHi CHI 2-CzHs0CtiH1- H (mp127-1281 b.87-7.b4(m,91!1.7.98(s,  lH1 .8.42 
(~.lHl,8.11-8.25(m.IHl,9.25lbr,lHl 

4 4b - - 5db, bd (CHCL:,-CC141 - 21.4 1.26-1.bb(m.1H).7.90~br,lH1,7.98 

C6H5 CHJ 3-pyridyl H lmp139-1411 (~,IHl.8.08-8.23(m.lHl,8.39(s,IHl, 

8.b9-8.77(m,lHl,9.03-9.D7~m,lHl 

5 4 b - 5-2 - @ (isopropyl ether I 4b.2 1.80-2.21(m,2H~,2.38-2.59(m,2Hl. 

CiHr CHI 12-pyrrolidonel (mp107-1081 3.19-3.81 (m,2Hl ,7.08-7.5b(m,5Hl, 
7.59~s,lHl,8.041s.1H~,8829~~,lRl 

b 4a - la - bf (CClnl - 4b.8 0.73-0.99~t,J=7Hz.3HI,I.121.44lm, 
n-CeH,$ CHI C6H5 H (rnp93.5-94.51 8Hl,2.05-2.32(m,2H~.b.23-b.53lm, 

IH1,7.151s,IH1,7.20-1.82~m.5H1. 

7.95(s,IHl,8.36(s,lHl 

7 4a - 5 b - ba (CCI<l - 39.1 0.68-0.971t,J=7Hr,3H1,0.98-1.381m, 

n-Ceii,3 CH3 w-stvryl H (rnp120-1211 8Hl.2.01-2.24(m,2Hl,b.lb-b.47(m, 

IHl.b.3bld,J=lbHz,lH~,7.99(s,IHl. 

8.36(s.IHl 

8 4a - - 5 4  - bh (n-henanel 18.2 0.74-0.95~t.J=lHz,3Hl,l.07-1.49lm, 

n-CsHIz Cllr 2-CzHrOCaHr H (mpb2-63) 8H1, I .55(t,J=lHz,3H),2.0b-2.23(m, 
2HI .4.06-4.23(m,2HI.b.34-b.44(m, 

lHl.b.87-8.91(br,lHl 

9 4.9 51'' - 6i (c-hexanel 51.6 0.71-0.95(t,J=7Hz,3Hl,l.O2-1.38~m, - 
n-CeH13 CH, lmp119-1201 8Hl. 1.64-2.08(m.2H~.5.0O(br,lHl. 

5.82-6.13(m,1Hl.6.85(s.2Hl,7.15- 
I 1.57(m,8H1,7.89(s,lH1,8.18(s,lH1 

4a ID - 5gdl bi (CCLII - 35.2 0.12-0.93(t,J=7Hz,3H),0.96-1.33(m, 
CH30 - 

n-CsH19 CHI Qza3 (mp184.5-1881 8Hl.1.83-2.05(m,2H~,2.29~~,3Hl, 

3.60(s,2H1,3.77(s,3HI,5.90-6.25 
pC1-C6H4C0 (m, IHl,b.28-b.50(br.lHl,b.722b.85 

(m.3H1,7.39-7.71(m,4H1,7.8b(s,lH1, 

8.23Is.IHl 

I 1  4a 5e (no reaction) ... - - 
n-CsHls CH3 (2-p~rrolidonel 

a) Ethenzamide (an analgetic-antipyretic drug); bl Pyrazinamide (an antitubercular drug); 

C) Carbamazepine (an antipiletic drug); dl A carboxamide of indomethacin (an aoti-inflamatoryl; 

el Analytical data are listed in the experimental section. 
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Stability in variuos pH solutron of 6h a s  a model compound was examined by use of 

hplc. Although 70% of the compound (9 applied was decomposed into heptanal and the 

parent drug ethenramide (5c) a f t e ~  several hours by treating with dil. HC1 at 37 'C, - 
the model compound (9 was almost recovered upon treatment with a pH 4 buffer 

solution a s  well as dll. NaOH at 37 % .  

Recently, chemical mod~fication of drugs on the bases of the medicinal chemistry has 

become very important in development of new and more potent drugs.6 so the present 

methodology may provide a new chemical modlflcation procedure for the arn~de drugs 

p055e551ng acldlc NH. 

EXPERIMENTAL 

General Procedure for the Synthesis of 1 (1-Alkoxymethyll -1u-1 ,2,4-triaz&c-(4~;~ -~ ~~ ~~ 

Entry 2 in Table I as a Representative ~ ~ - -  A mixture of benraldehyde dimethyl 

acetal (E; 7.5 ml, 50 mmol), lH-1,2,4-tr~azole (2; 4.14 g. 60 mrnoll. PPTS (3; 50 .-., 
mgl and dry dloxane 150 mil was refluxed at 100 *C for 3 h under a nitrogen 

atmosphere. Ethyl acetate 150 mll and 10% KzCOs (5 mll were added to the reaction 

rnrxture, and the organic layer was shaken wrth sat. NaCl and drred over Na,SO,. 

Removal of the solvent gave an oily residue 1 9 ,  uhlch was purified by vacuum 

distillation. Yleld, 8.29 g 187.8 %I . bpr 150 'C IKugel-Rohr) . Ir (CHC13) : 1500 c m - I  

l,C=C<). 'H-Nmr 180 MHz In CDC1,I d ppm: 3.51 i s ,  3H. OCH,), 6.38 1s. IH, >CHOCHII, 

7.40 is, 5H. C6_Hrl. 7.99 and 8.11 1s each, 1H each, 3- and 5-positions of triazole) . 

Ms _m/z: 121 (base peak1 , 189 (M-I . Hrms (M*: g/&I : Calcd for C l  " H ,  I NJO. 189.0901: 

Found, 189.0962. 

General Procedure for the Synthesis ~ of 1 - ( 1 A l k o x ~ m e t h y 1 ~ b e n z i m i d a z ~ l e  ~ a Entry 8 
as a Representative) - -  A mixture of benzaldehyde diethyl acetal (19; 7.5 ml, 50 - 
mmoll . 2-methylbenrlmidazole (7b; 7.92 g, 60 mmoll, PPTS (50 mgl and dry dioxane (50 - 
ml) was refluxed at 100 "C for 5 h under a nltroqen atmosphere. Ethyl acetate (50 

ml) and 10% K2COs ( 5  ml) were added to the reactlon mlxture, and the organic phase 

was washed with sat. NaC1. and dried over NarSOn. Removal of the solvent gave an 

crystalline res~due, whlch was purified by sillca gel column chromatography IAcOEt 

as a solvent1 and frnally by recrystallization from 2-hexane to give colorless 

needles. mp 81 - 84 "C . Yleld, 11.29 g (84.9 $1. Ir (CHC131 : 1450 c m - '  ( > C = C O .  'H- 



Nmr (80 MHz in CDCII) d ppm: 1.27 it, 3 = 7 Hz, 3H, -OCHzC&lr 2.54 ( 5 ,  3H, C-Cfi~), 

3.41 - 3.73 (m. ZH, -OCHrCH31, 6.62 ( 5 ,  1H. ArCHOEt). 7.09 - 7.77 (m, 9H. Arfi). Ms 

m/g: 135 (base peak), 266 (M') . Hrms LM+; _m/z) : Calcd for C I  ,H, $N2O, 266.1418: - 
Found. 266.1442. 

General Procedure for ~ the Synthesis of 1 - ~ 1 ~ A c y l a m i n o a l k y l ~ - l H - 1 , 2 , 4 - t t i i z ~ l e  (6; 

entry 3 in Table I1 as a ~epresentatiie] -----  A mlxture of 2 (7.56 g, 40 mrnol), 

ethenzamide (2, 3.30 g, 20 mrnoll, PPTS (3; 10 mg), dry benzene (15 ml) and dry 

droxane (80 ml) was refluxed for 2 h at 100 "C under a nitrogen atmosphere. Ethyl 

acetate (50 ml) and 10 % K2C03 were added to the reactron mixture, and the organic 

layer was washed with sat. NaCl and drled over NarSO,. The crystalline residue ( % I ,  

obtained by evaporation of the solution, was purified by recrystallrzatron from 

ethyl acetate - n-hexane to give colorless needles. mp 127 - 128 'C . Yield, 6.30 g 

(97.8 % I  . Ir (CHC13) : 1665 c K 1  (C=O) . 'H-Nmr (80 MHz in C D C ~ I )  6 ppm: 1 .41 it, J = 

7 Hz, 3H. -OCH2Cfi3), 4.17 (q, J = 7 Hz, ZH, -OCHzCHsl, 6.87 - 7.64 (m, 9H. C s H 3 ,  

CsHi and CsHrCH-1 , 7.98 and 8.42 1s each, 1H each. 3 and 5-positions of triazole) , 

8.11 - 8.25 (m, 1H. 6-position of ethenzamide moiety), 9.10 - 9.40 (br. 1H. NH). 

Anal. Calcd for C l s H l a N 4 0 1 :  C, 67.07; H, 5.63; N. 17.38. Found: C, 67.14; H, 5.40; - 
N. 17.38. 

Analytical data of the other compounds (6a. 6b. 6d - 63) In Table I1 are listed 

below. 

6a - -  Calcd far C, ,H, ,N+O: C, 69.05; H, 5.07; N, 20.13. Found: C. 69.18; H, 5.03; - 
N ,  20.29. 

6b - - -  Calcd for C l a H l n N 4 0 :  C, 71.04; H, 5.30; N, 18.41. Found: C, 70.94; H, 5.27; - 
N, 18.27. 

6d - Calcd for C,sH,3NsO: C, 64.51; H, 4.69; N, 25.08. Found: C, 64.62; H, 4.69; - 
N, 25.10. 

6e ---  Calcd for C I ~ H , , , N I O :  C ,  64.45; H, 5.82; N, 23.13. Found: C ,  64.66; H, 5.89; - 
N, 23.02. 

6f - Calod for C I I H 2 ~ N ~ O :  C. 67.10; H, 7.74; N, 19.57. Found: C, 66.98; H, 7.55; 

N. 19.58. 

69 - - -  Calcd for C I I H ~ , N I O :  C, 6'3.20; H, 7.75; N, 17.94. Found: C, 69.40; H. 8.03; - 
N, 17.83. 
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6h ---  Calcd for C18HlsN40, : C, 65.43; H, 7.93; N, 16.96. Found: C, 65.26; H, 7.91; - 
N, 16.95. 

61 - - -  Calcd for Cz4H2,NsO: C, 71.79; H .  6.78; N, 17.44. Found: C, 72.03; H, 6.79; - 
N. 17.49. 

63 ---  Calcd for C,,Hi2ClNsO3.H10: C, 62.27; H, 6.35; N, 12.97. Found: C, 62.74; H, - 
5.94; N, 13.05. 

Stablllty -. of the Compound - - -  The compound (3; 100 mgl and naphthalene (60 mg; 

internal standard) were dissolved in a mlxture of acetone (2.0 ml) and aqueous 

acidic or basic solutzon (1.0 mi: 0.01N HCl; 2N HC1; pH 4 phosphate buffer solution: 

1N NaOHl. The mixture was stirred at 37 % and 10 u1 of the reaction mixture was 

treated with 10% KICOl (0.2 ml) and ether (0.5 mll. The ethereal layer (1 ull was 

taken and an amount of the produced ethenzamide 1%) and was determined by hplc 

according to the internal standard method. Hplc condition: column (Wakosil 5C8: e4.6 

mm X 150 mml ; solvent lacetonitrile : HzO = 1 : 1 1  ; column temp. (40 'C 1 ; detector 

IUVI; retention time (ethenzamlde 2 3.0 mi"; 6h 5.5 mi"; naphthalene 10.5 mrnl. 

1 1  0.01 N HC1: % of the produced & 120% after 30 min; 30% after 1 h; 35% ater 2 h; 

50% after 4 h; 70% after 24 h; 90% after 48 hl 

2) 2N HC1 : % of the produced 2 (79% after 3 hl ; % of the unreacted (0% after 3 

hl 

3) pH 4 phosphate buffer solution: % of the produced (0% after 24 h) ; % of the 

unreacted 195% after 24 hl 

4) IN NaOH: 5 of the produced (0% after 24 hl ; % of the unreacted (98% after 

24 hl 
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