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Abstract: The series new fused tricyclic [1,2,4]triazolo[4,3-
a][1,5]benzodiazepines have been synthesized by densation-
cyclization reaction of 1,5-benzodiazepine hydrazm derivatives
as starting materials and triethyl orthoformate or triethyl
orthoacetate. After screening various solvents likeethanol,
isopropanol, xylene, we have found that xylene wathe best
choice for this reaction, because the reaction preeds well in
high boiling solvent. The 1,5-benzodiazepine hydrazés with
electron-releasing methyl group gave a products ia poorer yield
after a longer period of time, whereas compounds wh electron-
withdrawing group afforded a better yield of corregpponding
triazoles. The structure of the cycloadducts has beeassigned by
means of IR,*H and *C NMR spectroscopic measurements.

Keywords: [1,2,4]triazolo[4,3-a][1,5]benzodiazepine, 4-
hydrazino-2,3-dihydro-1H-1,5-benzodiazepine, condesation-
cyclization, synthesis, five-membered fused heterpcles.

I. INTRODUCTION

The synthesis of fused heterocycles containingtribeole
moiety is very attracting and has generated amsatef the
chemical and pharmacological properties of thisesys Some
derivatives are known as analgesics, anticonvulszanitral
nervous system (CNS) agents, some show anti-inflziom
activity or moderate affinity for the benzodiazepireceptor.
As a result of the broad screening of a wide varadtthese
compounds in test systems designed to evaluate dehdty
other than that generally associated with the bdiazepines
[1-6].

The I|-methyl-6-phenyl-é-triazolo [4,3-a][1,4]benzodiaze-
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corresponding hydrazidines with triethyl orthofotmaor
triethyl orthoacetate.

[l. RESULTS AND DISCUSSION

Herein we report the preparation of novel
[1,2,4]triazolo[4,3a][1,5] benzodiazepines (Schere that
were synthesized by the condensation of 4-hydrazj@e
dihydro-1H-1,5-bezodiazepine&a-g and triethyl orthoformate
3b-g or triethyl orthoacetatela,b,d,e,gin refluxing xylene
(Table 1). The new 4-hydrazino-2,3-dihydro-1H-1,5-
bezodiazepinea-g were synthesized by the reaction of
corresponding thiolactamda-g with 4 equivalents of a
hydrazine hydrate. The reaction was conducted ibynst at
room temperature in methanol. Thiolactarha-g were
previously described by us [8,10,11]. The synthgsigysical
and analytical data arfti NMR spectrum of 4-hydrazino-2,3-

dihydro-1,3-dimethyl-H-1,5-bezodiazepine  2b) were
previously described by us [8].
Under the optimized reaction conditions triethyl

orthoformate or triethyl orthoacete with 4-hydraeid,3-
dihydro-1H-1,5-bezodiazepines in  xylene form the
corresponding H-[1,2,4]triazolo[4,3-a][1,5]benzodiazepines
in good vyield. The 1,5-benzodiazepine hydrazinegh wi
electron-releasing methyl grou@a,2b gave products3p,
4a, 4 in a poorer yield after a longer period of timéereas
compounds with carbomoy2¢-29 or acetyl 2f, 2g) electron-
withdrawing group afforded a better yield of copesding
triazoles 8c-3q, 4d, 4e, 4g

The structures of the newly synthesized compounese w

pines (triazolam) and (alprazolam), respectively d haconfirmed by elemental analysis and I and *C NMR

interesting hypnotic or anxiolytic activity and tfiading that

spectroscopic data (experimental). Th¢ NMR spectra of

the pharmacological activity of this system coulde bcompounds3b-g and 4ab, d, e, g showed characteristics

qualitatively modified by substitution at C-l atdi]. Such a

signals for triazolo ring system—the singlet at?8846 or the

broad spectrum of activities prompted us to inétiatsynthesis Singlet at 2.47-2.56 ppm, respectively. Moreoverthe Bc
of some new members of these compounds. We recerffMR spectra the C—4, C-3a resonances are mairllyeinted

described the preparation of hydrazidines by treatmof
thiolactams with an excess of hydrazine hydrate [®je

by replacement of thiolactam functionality with azble
nucleus and shifted upfield (about 10-12 and 53ppB,

synthesis of W-[1,2,4]triazolo[4,3-a][1,5]benzodiazepines byrespectively) with respect to precursdis-g In addition, in

thermal cyclization of 4-acylhydrazino-2,3-dihydtb-1,5-
benzodiazepines was described by us too [9].

As a continuation of our investigation on tricycliased
benzodiazepines we have extended synthetic pathoyay
condensation-cyclization reaction of novel 4-hyirez2,3-

triazole ring the C-1 resonances were observed@9+141.8
(for compound3f *J.;=212 Hz) and 149.5-150.0 ppm f8b—
g and4a, b, d, e, g, respectively and 1-CHesonances were
recognized at 11.3-11.6 ppm.

After screening various solvents like ethanol, ispanol,

dihydro-1H-1,5-benzodiazepine and the physical-chemicalylene, we found that xylene was the best choiae tlits

triazolo 5-1,
treatment

properties of
benzodiazepines

new tricyclic substituted
were investigated by
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reaction, because the reaction proceeds well ih bigjling
gelvent (Table 2).
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TABLE 1.
STARTING MATERIALS AND PRODUCTS WITH YIELDS
Starting material Products
Entry
Compound 1 R R? R® Product 2 Product 3 Product 4
1. la Me H H 23, 55% - 43, 32%
2. 1b Me H Me 2b, 60% 3b, 41% 4b, 46%
3. 1c CONHPh H H 2¢, 56% 3¢, 32% -
4. 1d CONHPh H Me 2d, 68% 3d, 65% 4d, 67%
5. le CONHPh Me H 2e 82% 3e 56% 4e 55%
6. 1f COMe H H 2f, 48% 3f, 47% -
7. 1g COMe H Me 20, 83% 39, 58% 4g, 70%
TABLE 2.
SOLVENT EFFECTS IN THE REACTION
Compound Solvent Time (h) Yield (%)
3b EtOH 10,5 36
3b IPA 10 38
3b xylene 5 41
3d EtOH 6 59
3d xylene 2,5 65
3g EtOH 8 49
3g xylene 3 58
4b EtOH 16 45
4b xylene 7 46
4ad EtOH 9 63
4d xylene 3 67
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The solid residue was crystallized from ethanolyield
I1l. EXPERIMENTAL 2.10 g (68%) of compour2d. M.p. 184°C (dec.). IRy, cmi™:

Melting points were determined in open capillar@es are 3;'&96 3\?3?93383513456? (TMRm(%I\ﬂl?O;é)% ?1prg:j ]:]3533
uncorrected. IR spectra were taken on a PERKIN EIm 1.9, CH), 3.84 (1H, t, J=11.9, CM 4.6-5.8 (3H, br s,

Spectrum GX FT-IR spectrometer in KBr tabletsl (300 p i
MHz) and **C (75 MHz) NMR spectra were recorded on NHNH,), 6'931(31H’ m, H-3, 6.99-7.39 (8H, m An. 7.69 (IH,
: . . r s, NHCO).”°C NMR (DMSO-@), 5, ppm: 14.2 (3-Ch),

Varian Unity Inova 300 spectrometer in CRGEompounds

2ert 2f. 0. 3b-0. 43, b d d DMSO dod 333 (C-3), 55.9 (br s, C-2), 119.7 (&), 121.0 (br s),
a-G 2f, g, 3b-g, 43 b, d, & g) an -d(compound®d, 151 91555 1281, 128.2 (C;5), 129.0, 130.6, 139.4 (br s),
€). The chemical shifts are referenced to tetranisipe ¢

1 . 12 139.8, 145.7 (br s), 154.4. Anal. Calc. for,#@;gNsO
H=0 ppm) and the solvent signal CRA$ “C=77.0 ppm) 349 366). ¢ 66.00; H, 6.19; N, 22.64. Found: 6.26: H
and DMSO-g (5 **C=39.5 ppm). The CK CH,, CH and Gan 540N, 22 42 n P T

13 : . . , y . .
grog%spl_lr_' C l;thcIT W?I_rﬁ d|fferef[_nt|ated by mea:ls”ofdthﬁ A_II? 4-Hydrazino-2,3-dihydro-2-methyl-N-phenyl-1H-1,5-
or methods. The reactions were controlied Ry bezodiazepine-1-carboxamide (2e).

method and performed on Silufol Y& silica gel plates in the The solid residue was crystallized from ethanolyteld

system: n-butanol-acetic acid—water (v/v, 4:2:1). 253 g (82%) of compounge M.p. 201°C (dec.). IRv. o
4-Hydrazino-2,3-dihydro-1H-1,5-bezodiazepines (2a-g). 3.420g3(303 )166dH IF\)IMR (DM'g'O-ct;) 5 (ppm':).l.oé ’(3H .d
General procedure. A mixture of 10 mmol 1,3,4 5afegdro- 5 ./ 4_Cé) 1.96 (1H, dd, J=12.6 13.2 OH2.36 (1H dd.

1,5-benzodiazepin-2-thionda-g 2 mL (40 mmol) 98% J=5.6, 13.8, Ch), 4.3-5.4 (3H, b

: . =5.6, 13.8, , 4.3-5. , br s, NHN§, 4.70 (1H, m,
thydraz'”te hydfrate 4""20' EO m't-.l O;Tgthanol' was .Sté‘?"e”tbgg CH), 5.97 (1H, br s, NH), 6.88-7.35 (9H, m, Ar, NBT XC
empelr‘? ure fOtL et un 'Th tha”ays'ts. n 'Pat NMR (DMSO-d), 5, ppm: 19.0 (2-Ch), 37.3 (br s, C-3), 54.0
compietion of the reaction. Then the reaction meiwas - - 5 119 6 (C-26), 122.0, 122.6, 127.7 (br s), 128.2 (C-

concentrated to 1/3 of volume and cooled. The piated .
crystals were filtered. The solid residue was rsitized ?389))31626?% 1223013921;53,\'&12212'6261';0;%:1@?;?53
from appropriate solvents to giZa-g. 636 N 2270 7 ST

4-Hydrazino-2,3-dihydro-1-methyl-1H-1,5- 1-Acetyl- 4-hydrazino-2,3-dihydro-1H-1,5-bezodiazepine
bezodiazepine (2a). (2f)

The solid residue was crystallized from ether &ld/i.05¢g T'he solid residue was crvstallized from ether &ldil.05
(55%) of compoun@a M.p. 127°C (dec.). IRy, cm™: 3421, (48%) of compouncf. M.p.y129°C (dec.). IRy, cm‘cl;:/ 3'370%]
3318, 3188, 1617, 1547, 150H NMR (CDCk), 8, ppm, (J, 3249, 3192, 1646'H NMR (CDCL), &, ppm: 1.79 (3H, s,
Hz): 2.44 (2H, t, J=6.6, Chl 2.82 (3H, 5, C§), 3.33 (2H. . cpyy "5 44 (1H, br m, 3-CH, 2.57 (1H, m, 3-Ch), 3.43 (1H,
J=6.6, CH), 3.6-5.6 (3H, brs, NHNB, 6.85 (IH, dd, J=15, "5 o' 5o @bt “NANY, 4.70 (1H, m. 2-Ch.
7.7, An), 6.92-7.00 (2H, m, Ar), 7.06 (1H, m, AIC NMR 7 o5 14" 44" Ay 7.07-7.16 (2H, m, Ar), 7.32 (1h, Ar)
120.0, 122.6, 124.1, 134.4, 141.1, 153.4. Anal.cCébr 2), 121.0, 123 9’ '129 3' 12.96 13i9 .1383 151:54)
§§°'35‘?NH“ (71%%-_23529%063-13? H, 7.42; N, 29.45. Found: Cy74 9 (cQ). Anal. Calc. for GHN,O (218.255): C, 60.53;

1'1 H' d, B '2 3 d_'h d 1 3-dimethvl-1H-1 5 H, 6.47; N, 25.67. Found: C, 60.28; H, 6.65; N525.

-Hydrazino-z,o-ainydro-1,s-dimethyl-1H-1,5- 1-Acetyl-4-hydrazino-2,3-dihydro-3-methyl-1H-1,5-
be_lz_(r)]dlazel{ré|ne (%b)' lized f her teldi1.23 bezodiazepine (2g).
e solid residue was crystallized from ether 1125 9 The solid residue was crystallized from ether &lg/il.93

(60%) of compoune@b. M.p.: 106°C (dec.).°C NMR (CDCH), (ga01" of commoundg M.p.y169°C (d60). IRy, Cmﬁ%’ 3320?
8, ppm: 13.5 (3-Ch), 33.4 (C-3), 41.3 (1-C4l, 66.4 (C-2).1661114 NMR (CDCH), 5, ppm: 1.14 (3H, d, J=6.7, 3-GH

112'5" ﬁlg'.?’ 132?;6&%23'0';3452' 1:‘]1]'45’11554-9- 1.73 (3H, s, 1-CH), 2.70 (1H, m, CH), 3.39 (1H, dd, J=5.8,
o 'dY raz!”o‘l* ) 'by r°'_d'p Ze”y‘ T4 12.5, CH), 4.0-6.8 (3H, br s, NHNp, 4.44 (1H, dd, J=12.6,
ezodiazepine-1-carboxamide (2c). 12.6, CH), 7.00 (1H, br dd, Ar), 7.06-7.16 (2H, m, Ar), 8-2

The solid residue was crystallized from ethanolyield 13 . _
1.66 g (56%) of compourgc. M.p. 211°C (dec.). IRy, cmi: Lo (I My AN, °C NMR (CDCE), 3, ppm: 13.2 (3-Ch),
B SO T) D ompouC A, 212 © (dec), IR O i, 227 (1-CH), 32.9 (C-3), 54.2 (C-2), 1206, 12358, 129.3
, 3300, 1661. (CDCH), 8, ppm: (J, Hz): 254 50117135 1 137.9, 152.4 (C-4), 170.7 (CBpal. Calc. for

(2H, br m, 3-CH), 3.2-4.8 (5H, br m, 4-CH NHNH,), 6.12 C..H-N,O . . . .
; - 12H16N4O (232.282): C, 62.05; H, 6.94; N, 24.12. Found: C,
(1H, br s, NH), 6.99 (1H, m, H}# 7.08 (1H, dd, J=1.3, 7.9, 6181 H. 7.10: N, 24.25.

A, 7.15 (IH, di, J=1.4, 7.8, A), 7.18-7.27 (4R, H- 5 o hip 6. aH-[1,2,4]triazolo[4,3-
3,83,5A,6)1,3C7:.l3\13M(F:2LH,CS% ‘]'81'5' 7'_9éé°‘8' gg’e 5,17H8 dl::’ ‘F’_’é a][1,5]benzodiazepines (3b-g)General procedure. A mixture
2' ’11r9).1 C56 (121 75)5 ' ppTés 0' 1(24_5)'125'3 8( S %" of 2 mmol of hydrazine2b-g and 1.68 mL (10 mmol) of
), 1 (C-26), 7 (brs), 7 "~ 8 (B3 triethyl orthoformate and 10 mL of xylene was bdileith

129.6, 129.9, 130.0, 138.5, 154.1, 154.2 (bAsal. Calc. for reflux for 2-5 h. Upon cooling, 20 mL of diethylhetr was

CieH17Ns0 (295.339): C, 65.07; H, 5.80; N, 23.71. Found: C e : :
64.78: H. 6.02: N, 23.82 added and precipitated crystals were filtered, ystatlized

: . from corresponding solvents to gi8e-g.
4-Hydrazino-2,3-dihydro-3-methyl-N-phenyl-1H-1,5- 5,6-Dihydro-4,6-dimethyl-4H-[1,2,4]triazolo[4,3-

bezodiazepine-1-carboxamide (2d). a][L,5]benzodiazepine (3b).
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The solid residue was crystallized from ethanolyield
0.18 g (41%) of compoungb. M.p. 119-122°C. IR, v, cm™:
1602, 1524, 1505'H NMR (CDCL), 5, ppm: 1.54 (3H, d,
J=6.8, CH), 2.82 (3H, s, NCB), 3.07 (1H, m, CH), 3.37 (2H,
m, CH), 7.13 (1H, dt, J=1.5, 7.7, H-9), 7.19 (1H, dd1.5;
7.9, H-7), 7.27 (1H, dd, J=1.5, 7.8, H-10), 7.4H(8lt, J=1.5,
7.9, H-8), 8.32 (1H, s, H-1}°C NMR (CDC}), 5, ppm: 13.9
(4-CHg), 29.0 (C-4), 41.5 (6-C¥), 66.7 (C-5), 120.7, 122.6,
122.7, 128.0 (C-10a), 129.4, 141.8 (C-1), 143.3&y-155.7
(C-3a). Anal. Calc. for GH14N,4 (214.269): C, 67.27; H, 6.59;
N, 26.15. Found: C, 67.08; H, 6.88; N, 26.04.

4,5-Dihydro-N-phenyl-6H-[1,2,4]triazolo[4,3-
a][1,5]benzodiazepine-6-carboxamide (3c).

The solid residue was crystallized from ethanolyield
0.20 g (32%) of compoun8c. M.p. 169-171°C. 'H NMR
(CDCly), 8, ppm: 2.6-4.8 (4H, br s, GBH,), 6.07 (1H, s,
NH), 7.04 (1H, m, H-3, 7.17-7.26 (4H, m, Ar), 7.52-7.66
(4H, m, H-7,8,9,10), 8.46 (1H, s, H-IYC NMR (CDC}), 5,
ppm: 23.0 (C-4), 48.5 (C-5), 119.7 (&), 123.7 (C-9,

(CO). Anal. Calc. for &H;,N40 (228.550): C, 63.15; H, 5.30;
N, 24.55. Found: C, 62.91; H, 5.45; N, 24.65.

6-Acetyl-5,6-dihydro-4-methyl-4H-[1,2,4]triazolo[4,3-
a][1,5]benzodiazepine (39).

The solid residue was crystallized from ethanolyield
0.28 g (58%) of compoun8g. M.p. 239-241°C. IR, v, cmi™:
1662,'H NMR (CDCEL), &, ppm: 1.60 (3H, d, J=6.8, GH
1.71 (3H, s, 6-Ck), 3.02 (1H, m, CH), 3.64 (1H, dd, J=6.5,
12.8, CH), 4.66 (1H, t, J=12.7, ChHi 7.41-7.63 (4H, m, Ar),
8.45 (1H, s, H-1)*C NMR (CDCE), 8, ppm: 13.4 (4-Ch),
22.7 (6-CH), 28.5 (C-4), 55.4 (C-5), 123.6, 129.7, 130.1,
130.8, 131.7, 134.6, 141.1 (C-1), 154.6 (C-3a),.24CO0).
Anal. Calc. for GgH1sN4O (242.277): C, 64.45; H, 5.82; N,
23.13. Found: C, 64.57; H, 5.97; N, 22.86.

1-Methyl-5,6-dihydro-4H-[1,2,4]triazolo[4,3-
a][1,5]benzodiazepines (4a, b, d, e,.gpeneral procedure. A
mixture of 2 mmol of hydrazinga, b, d, e, gand 1.46 mL (8
mmol) of triethyl orthoacete and 15 mL of xylenesnzoiled
with reflux for 3-8 h. and solvent was removed uneeluced

124.1, 128.3, 128.9 (C;8), 130.1, 130.9, 132.5, 133.3, 137.8pressure. The white solid was recrystallized fraimeol to

(C-1), 141.2 (C-1), 151.7 (C-3a), 153.6 (CO). Anal.Cdbr

giveda, b, d, e, g.

C17H1sNsO (305.334): C, 66.87; H, 4.95; N, 22.94. Found: C, 5,6-Dihydro-1,6-dimethyl-4H-[1,2,4]triazolo[4,3-

66.65; H, 5.11; N, 23.02.
4,5-Dihydro-4-methyl-N-phenyl-eH-[1,2,4]triazolo[4,3-
a][1,5]benzodiazepine-6-carboxamide (3d).

The solid residue was crystallized from benzeneyisdd
0.42 g (65%) of compoun8d. M.p. 144-146°C. IR, v, cmi™:
3288, 3122, 1665'H NMR (CDC}L), 5, ppm: 1.57 (3H, d,
J=6.8, 5-CH)), 3.16 (1H, br s, CH), 4.00 (1H, br s, gH4.27
(1H, br s, CH), 6.28 (1H, s, NH), 7.00 (1H, m, Hy47.17-
7.27 (4H, m, Ar), 7.48-7.62 (4H, m, H-7,8,9,10)38B.(1H, s,
H-1). °C NMR (CDC}), 8, ppm: 14.1 (4-Ch), 29.4 (C-4),
55.7 (C-5), 119.7 (C-®), 123.6 (C-4, 124.0, 128.8 (C-F),
129.8, 130.0, 130.4, 132.3 (C-7), 133.7, 137.9 {jC1m1.3
(C-1), 153.6 (CO), 154.9 (C-3a).

Anal. Calc. for GgH;/NsO (319.365): C, 67.70; H, 5.37; N,
21.93. Found: C, 67.90; H, 5.20; N, 21.79.

4,5-Dihydro-5-methyl-N-phenyl-eH-[1,2,4]triazolo[4,3-
a][1,5]benzodiazepine-6-carboxamide (3e).

The solid residue was crystallized from benzeneyisdd
0.36 g (56%) of compoun8e M.p. 140-142°C. IR, v, cmi™:
3256, 3155, 1681'H NMR (CDC}L), 5, ppm: 1.39 (3H, d,
J=6.3, 5-CH), 2.38 (1H, dd, J=12.1, 15.0, G}3.48 (1H,dd,

a][1,5]benzodiazepine (4a).

The solid residue was crystallized from ethanolyield
0.14 g (32%) of compounda. M.p. 151-153°C. IR, v, cmi™:
1599, 1536, 1501'H NMR (CDCE), 5, ppm: 2.47 (3H, s, 1-
CHg), 2.77 (3H, s, NCH), 2.92 (2H, br s, Ch), 3.39 (2H, br
m, CH,), 7.14 (1H, m, H-9), 7.17 (1H, m, H-7), 7.20 (1ibt,
dd, H-10), 7.39 (1H, m, H-8}°C NMR (CDC}), 8, ppm: 11.5
(1-CHg), 23.2 (C-4), 41.4 (6-Ch), 59.1 (C-5), 121.2, 122.7,
123.9, 128.2 (C-10a), 129.2, 143.7 (C-6a), 1500),CL53.2
(C-3a). Anal. Calc. for GH14N,4 (214.267): C, 67.27; H, 6.59;
N, 26.15. Found: C, 67.03; H, 6.73; N, 26.24.

5,6-Dihydro-1,4,6-trimethyl-4H-[1,2,4]triazolo[4,3-
a][1,5]benzodiazepine (4b).

The solid residue was crystallized from ethanolyield
0.21 g (46%) of compoundb. M.p. 195-197°C. IR, v, cmi™:
1600, 1538, 1500'H NMR (CDCL), 5, ppm: 1.47 (3H, d,
J=6.8, CH), 2.47 (3H, s, 1-C)}, 2.75 (3H, s, 6-Ck}, 2.89
(1H, m, CH), 3.18-3.28 (1H, m, GH 7.10-7.20 (3H, m, Ar)
7.34-7.42 (1H, m, H-8)"C NMR (CDC}), 8, ppm: 11.4 (1-
CH;), 13.5 (4-CH), 29.1 (C-4), 41.3 (6-C¥), 67.0 (C-5),
120.7, 122.5, 124.0, 128.1 (C-10a), 129.2, 144:84}; 150.1

J=6.2, 15.0, Ch), 5.27 (1H, m, CH), 5.95 (1H, s, NH), 7.00(C-1), 155.3 (C-3a). Anal. Calc. for#;eN, (228.294): C,

(1H, m, H-4), 7.14-7.24 (4H, m, Ar), 7.52-7.67 (4H, m, H-

7,8,9,10), 8.41 (1H, s, H-1¥°C NMR (CDCE), 5, ppm: 19.8
(5- CHs), 30.0 (C-4), 55.7 (C-5), 119.7 (C&), 123.6 (C-3,

68.39; H, 7.06; N, 24.54. Found: C, 68.56; H, 619024.65.
4,5-Dihydro-1,4-dimethyl-N-phenyl-&H-
[1,2,4]triazolo[4,3-a][1,5]benzodiazepine-6-carboxaide

124.2, 128.8 (C-%), 130.1, 130.4, 131.0, 132.5, 133.2, 137.94d).

(C-1), 140.9 (C-1), 151.9 (C-3a), 153.1 (C®@nal. Calc. for

The solid residue was crystallized from ethanolyield

Ci1gH17Ns0 (319.365): C, 67.70; H, 5.37; N, 21.93. Found: 0).45 g (67%) of compoundd. M.p. 175-177°C. IR, v, cm™:

67.85; H, 5.31; N, 21.81.
6-Acetyl-5,6-dihydro-4H-[1,2,4]triazolo[4,3-
a][1,5]benzodiazepine (3f).

The solid residue was crystallized from ethanolyield
0.22 g (47%) of compoundf. M.p. 224-226°C. IR, v, cm™:
1655."H NMR (CDCE), 5, ppm: 1.74 (3H, s, Ci, 2.84 (1H,
m, 4-CH), 3.48 (2H, m, 4-Ch 5-CH), 5.01 (1H, m 5-Ch),
7.43-7.63 (4H, m, Ar), 8.45 (1H, s, H-TJC NMR (CDC}),
3, ppm: 22.5 (C-4), 22.7 (6-G} 47.5 (C-5), 123.4, 129.7,
130.1, 130.9, 131.7, 134.4, 141.0 (C-1), 151.5 45-370.1

3395, 3266, 1656, 16584 NMR (CDCk), 5, ppm: 1.56 (3H,
br d, 4-CH), 2.53 (3H, s, 1-CkJ, 2.88 (1H, br m, CH), 3.72
(1H, br m, CH), 4.41 (1H, br m, Ch), 6.06 (1H, br s, NH),
7.01 (1H, m, H-), 7.17-7.25 (4H, m, Ar), 7.41-7.45 (1H, m,
Ar), 7.58-7.65 (3H, m, Ar)**C NMR (CDCL), 5, ppm: 11.4
(1-CHg), 13.2 (br s, 5-Ch), 29.2 (C-4), 56.5 (C-5), 119.9 (C-
2',6), 123.7 (C-9, 125.4, 128.9 (C-F), 129.8, 130.1, 130.8,
132.7, 134.4, 137.8 (C)1149.8 (C-1), 153.7(CO) 155.4 (C-
3a). 123.5 (C-10), 129.7, 130.3, 132.2, 132.4,3,3240.7 (C-
1), 151.8 (C-3a), 169.5 (CO). Anal. Calc. forg€;gNsO
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(333.387): C, 68.45; H, 5.74; N, 21.01. Found: 8.,68; H,
5.58; N, 21.12.

4,5-Dihydro-1,5-dimethyl-N-phenyl-6H--
[1,2,4]triazolo[4,3-a][1,5]benzodiazepine-6-carboxaide
(4e).

The solid residue was crystallized from ethanolyield
0.37 g (55%) of compounde M.p. 114-116°C. IR, v, cmi™:

3390, 3333, 1658'H NMR (CDCk), 5, ppm: 1.35 (3H, d,
J=6.3, 5-CH), 2.27 (1H, dd, J=12.2, 14.9, GH2.56 (3H, s,
1-CHy), 3.43 (1H, dd, J=6.1, 14.9, @K 5.21 (1H, m, CH),

8.

7.01 (1H, m, H-3, 7.13-7.25 (4H, m, Ar), 7.49 (1H, dd, J=2.0,¢

8.0, H-10), 7.57 (1H, dd, J=1.8, 7.7, H-7), 7.6Bi(dlt, J=2.0,

7.6, H-8), 7.68 (1H, dt, J=1.9, 7.4, H-8JC NMR (CDC}), 5,

ppm: 11.6 (1-Ch), 19.7 (5-CH), 30.5 (C-4), 55.8 (C-5),

119.9 (C-26), 123.7 (C-4, 125.3 (C-10), 128.9 85 (C;B),

130.0, 130.3, 131.9, 132.6 (C-7), 133.5, 137.8 JCI49.6

(C-1), 152.5 (C-3a), 152.9 (COMnal. Calc. for GgH1gNsO
(333.387): C, 68.45; H, 5.74; N, 21.01. Found: 8.,26; H,
5.90; N, 21.14.

6-Acetyl-5,6-dihydro-1,4-dimethyl-4-
[1,2,4]triazolo[4,3-a][1,5]benzodiazepine (4Q).

The solid residue was crystallized from ethanolyield
0.369 (70%) of compoundg. M.p. 253-254°C. IR, v, cmi™:
1656,'H NMR (CDCL), 5, ppm: 1.56 (3H, d, J=6.7, GH

1.71 (3H, s, 6-Ch), 2.56 (3H, s, 1-CH), 2.89 (1H, m, CH),

3.55 (1H, dd, J=6.5, 12.8, GH 4.57 (1H, t, J=12.7, CHi
7.40 (1H, dd, J=1.8,7.9, Ar), 7.43 (1H, dd, J=1I%, Ar),
7.56 (1H, dt, J=1.9, 7.9, Ar), 7.62 ( 1H, dt, JST®, Ar).”C
NMR (CDCh), 5, ppm: 11.3 (1-Ck), 13.1 (br, 4-Ch), 22.6

(6-CHy) 28.9 (C-4), 55.4 (C-5), 124.7, 129.7, 129.9, Z30.

131.8, 135.5, 149.6 (C-1), 155.2 (C-3a), 170.2 (GDH.

Calc. for GHiN4O (256.303): C, 65.61; H, 6.29; N, 21.86.

Found: C, 65.94; H, 6.10; N, 21.72.

IV. CONCLUSIONS
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Lidija Kosihova, Zita Stumbrevi éute, Regina Janciene, Vida Ragalegiene, Lina Pleckaitiene, Zita Staniulite, Dalia Pudziunaite,
Algirdas Palaima. Jaunu 5,6-dihidro-4H-[1,2,4]triamlo[4,3-a][1,5]benzodiazemu sintéze.

Sintezta virkne jaunu 5,6-dihidro-4H-[1,2,4]triazolo[4&8F1,5]benzodiazgpu. Singzei nepiecieSaas izejvielas 2,3-dihidro-1H-1,5-
benzodiazejmhidrazni iegati attieago 2,3-dihidro-1H-1,5-benzodiaz@p2-tionu reakcd ar hidraznhidrata parakumu metanolal@duma un
istabas temperata. Visi 2,3-dihidro-1H-1,5-benzodiazamhidraani ir kristaliskas vielas. Heterocikliskie 4H-[1,2,4]triazoloB4
aJ[1,5]benzodiazeapi iegiti kondensjot [1,5]benzodiazepa hidramus ar trietilortoformitu vai trietilortoacettu ksilola. Ksilola izveli
ciklizacijas reakcijai noteica eksperimenta reailltizmantojot Sai reakcijaikddinatajus ar daiZdu polariiti un virSanas tempefau —
metanolu, izopropanolu, ksilolu, konsiat, ka reakcijas norises laiks ir atige no &idinataja virSanas temper@ats. dpieZame, ka augsti
virstoSa Eidinataja izmantoSana palielina 1areakcijas produktu izikumu. Nowrots, ka elektrondonoro 5N-metilgrupu satdros
[1,5]benzodiazejma hidramu gadjuma ciklizacija notiek ilgik un ar mazku reakcijas izakumu, nek elektronakceptas karbomoil- vai
acetilgrupas saturo3o [1,5]benzodianephidramu gadjuma. *HKMRspektros cikliskiem triazoliem rakstigo singletu akimiskim nolidem
8,32 — 8,46 ppm vai 2,47-2,56 ppm edaanofda uz heterociklisko 5,6-dihidro-4H-[1,2,4]triazplB-a][1,5]benzodiazépu vai 5,6-dihidro-
1-metil-4H-[1,2,4]triazolo[4,3-a][1,5]benzodiaZep veidoSanos. Jauno 2,3-dihidro-1H-1,5-benzodiabejpaznu un triciklisko  4H-
[1,2,4]triazolo[4,3-a][1,5]benzodiazepu strukfiras fEtitas ar 1S,"H un *C kodolmagatiskias rezonanses spektroskopijas métodun
apstipriratas ar elementandll rezulitiem

JInpus KocbixoBa, 3uta CtymoOpsiBuuiotre, Peruna SIlnuene, Buna ParansiBuuene, Jluna Ilnsukaiitene, 3uta CranwJaure, [laaua
IMyon:kionaiite, Anrupaac Ianaiima, Cunres HoBbIx 5,67urnapo-4H-[1,2,4}rpuasosno[4,3-a][1,5]6eH3onunazenunos.

CuHTe3upoBaH psix HOBBIX 5,6-1uruapo-4H-[1,2,4lrpuasono[4,3a][1,5]6en30anazennnoB. HeoOxoqumble Uisi CHHTE3a HCXOIHBIE 2,3-
nuruapo-1H-1,5-6eH3011a3enHrnApasiHbl ONY4YeHB B Pe3ysbTaTe PEakUuH COOTBETCTBYrOUHX 2,3-auruapo-1H-1,56en30aua3enun-2-
THOHOB ¢ HM30BITKOM THITa3WH THIpaTa B METaHOJE IIPH KOMHATHOHW Temmeparype. Bee 2,3-murnapo-1H-1,5-6eH30ana3enmHruapa3uHb
KpucTajuinueckue BemiectBa. [ erepouuknuyeckue 4H-[1,2,4fpuasono[4,3a][1,5]0cH30ana3enuHbl  MOTyYEeHBl IYTEM  KOHJACHCALMH
[1,5]6eH301Ma3e MMHTUAPEBUHOB C TPUITHI OPTOHOPMHATOM MM TPUATHII OPTOALETATOM B KCuioje. IIpoBeieHHe LUKIU3aHU B KCHIIOJE
000CHOBAHO pe3yibTaTaMu SKCIIepUMEHTa. MICToNnb3ys I 3TOi peakiuy pa3HINYHbIC [0 MOJISIPHOCTH M TEMIIEPAType KUIICHHSI paCTBOPUTEIH
- 9TaHOJI, W30MIPOIAHOJ, KCHJIOJ YCTaHOBJICHO,YTO BpPEMs PEaKUHM 3aBHCHT OT TEMIeEpaTypbl KMIEHHS pactBoputens. OTMeuaercs, 4To
UCHOJIb3YSl BBICOKO KHIIIIME PACTBOPUTENM HAOIIOAAeTCs YBEIMYCHHE BBIXOAA LIEJIEBOTO IPOJyKTa. 3ameuyeHo, uro it 1,5
OEH30/1Ma3CTTMHTUIPEBUHOB, MMEIOIIHUX IEKTPOH-IOHOPHYI0 SN-METHIIBHYIO TpYIILy, BpeMs 00pa30BaHHs LMKJIA JOJIBIIE, a BBIXOA MPOAYKTA
MeHblIe, 4eM i 1,5-0eH30AMa3enuHIuAPEBHHOB, UMEIOLINX 3JEKTPOH-aKIenTOpHyl0 SN-KapOOMOMIBHYI0 WM ALEeTWIBHYIO TpYIIY.
Hosnenne B *H SIMPcrekTpax XapakTepHEIX UKTMIECKHM TPHA30JIaM CHHIIIETOB, ¢ XHMITUCCKHM caBurom 8.32—8.46um 2.47-2.56u.1.,
CBHCTENILCTBYET 00 0Opa3oBaHMU reTepoLUKInYecKux 5,6-1uruapo-4H-[1,2,4frpuazonol4,3-a][1,5pen30auasenunos win 5,6-auruapo-1-
metmn-4H-[1,2,4frpuaszono[4,3-a][1,5] GenzommazenunoB.  Crtpykrypa  HOBBIX  2,3-1uruapo-1H-1,5-0eH3011a3enMHIHIPEBUHOB |
tpuruxmraeckux 4H-[1,2,4rpuazono[4,3a][1,5]6ensouasenunos u3yuena meroxamu UK, *H u °C SIMP crexrpockomun u moarBepyeHa
JTAHHBIMHM 3JIEMEHTHOTO QHAJIIU3a.
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