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The synthesis, analgesic and anti-inflammatory activity
of 3-(het)aryl-2-(6,7,8,9-tetrahydro-5H-[1,2,4]triazolo[4,3-a]-
azepin-3-yl)acrylonitrile derivatives

Aim. To synthesize, prove the structure and study the analgesic and anti-inflammatory activities of 3-(het)-
aryl-2-(6,7,8,9-tetrahydro-5H-[1,2,4]triazolo[4,3-alazepin-3-yl)acrylonitrile derivatives.

Results and discussion. Condensation of 2-methoxy-3,4,5,6-tetrahydro-7H-azepine with cyanoacetic acid
hydrazide leads to formation of 2-(6,7,8,9-tetrahydro-5H-[1,2,4]triazolo[4,3-alazepin-3-yl)acetonitrile. The latter
readily reacts with the corresponding (het)arenecarbaldehydes in refluxing ethanol in the presence of catalytic amount
of piperidine yielding a series of new 3-(het)aryl-2-(6,7,8,9-tetrahydro-5H-[1,2,4]triazolo[4,3-a]azepin-3-yl)-
acrylonitrile derivatives. Further functionalization of 3-(4-hydroxy-3-R-phenyl)-2-(6,7,8,9-tetrahydro-5H-[1,2,4]-
triazolo[4,3-alazepin-3-yl)acrylonitriles has been done by modification of the OH group. One of the compounds
synthesized, namely 3-(4-hydroxyphenyl)-2-(6,7,8,9-tetrahydro-5H-[1,2,4]triazolo[4,3-alazepin-3-yl)acrylonitrile,
exhibits a high level of the analgesic activity on the “hot plate” model, and a similar level of the activity on the model
of “acetic acid-induced writhings” as compared to ketorolac. The results obtained indicate the pronounced antino-
ciceptive activity for the test compound.

Experimental part. '"H NMR spectra of the compounds synthesized were recorded on a Bruker VXR-300
spectrometer (Germany) operating at a frequency of 299.945 MHz, in DMSO-d, using tetramethylsilane (TMS)
as an internal standard. Melting points were measured using a RNMK 05 device (VEB Analytik, Dresden).
The elemental analysis was performed on a EuroEA 3000 elemental analyzer. The analgesic and anti-inflamma-
tory activities of 3-(4-hydroxyphenyl)-2-(6,7,8,9-tetrahydro-5H-[1,2,4]triazolo[4,3-alazepin-3-yl)acrylonitrile were
determined using models of “carrageenan induced paw edema”, "hot plate” and “acetic acid-induced writhings”,
and compared to the reference drug ketorolac.

Conclusions. A series of new 3-(het)aryl-2-(6,7,8,9-tetrahydro-5H-[1,2,4]triazolo[4,3-a]azepin-3-yl)acrylonitrile
derivatives can be easily synthesized by the interaction of 2-(6,7,8,9-tetrahydro-5H-[1,2,4]triazolo[4,3-a]azepin-
3-yl)acetonitrile with (het)arenecarbaldehydes. The hydroxy group in 3-(4-hydroxy-3-R-phenyl)-2-(6,7,8,9-tetrahydro-
5H-[1,2,4]triazolo[4,3-a]azepin-3-yl)acrylonitriles can be modified to obtain phenyl esters of aliphatic and aro-
matic carboxylic acids. The high level of the analgesic activity for 3-(4-hydroxyphenyl)-2-(6,7,8,9-tetrahydro-
5H-[1,2,4]triazolo[4,3-alazepin-3-yl)acrylonitrile has been determined.

Key words: 3-(het)aryl-2-(6,7,8,9-tetrahydro-5H-[1,2,4]triazolo[4,3-alazepin-3-yl)acrylonitrile derivatives;
ketorolac; analgesic activity; anti-inflammatory activity
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CuHTe3, aHanbreTM4yHa Ta NnpoTusanasnbHa aKTUBHICTb noxiaHux 3-(reT)apun-

2-(6,7,8,9-teTparigpo-5H-[1,2,4]tpnasono[4,3-alaseniH-3-in)akpunoHitpuny

Meta. CvHTe3yBaTu, JOBECTU CTPYKTYPY | AOCMIANTU aHanbreTU4Hy Ta NnpoTu3anarnbHy akTUBHICTb NOXigHWX
3-(reT)apun-2-(6,7,8,9-tetparigpo-5H-[1,2,4]Tpnasonol4,3-alaszeniH-3-in)akpunoHitpuny.

Pe3ynbTaTtu Ta ix o6roBopeHHs. KoHaeHcauis 2-metokeun-3,4,5,6-TeTparigpo-7H-aseniHy 3 rigpasmgom
LliaHOOLTOBOI KUCNOTK NPMBOAUTL 0 YTBOPEHHS 2-(6,7,8,9-TeTparigpo-5H-[1,2,4]Tpnasonol4,3-alasenin-3-in)-
aueToHiTpuny. OcTaHHiIn nerko pearye 3 BiANOBiAHUMY (reT)apeHkapbanbgerinaMmu y NnpucyTHOCTI KaTaniTuyHOT
KiNbKOCTi ninepuanHy y cepefoBULLi KAMMASYOro eTaHony 3 YTBOPEHHSIM cepil HOBUX noxigHux 3-(reT)apun-2-
(6,7,8,9-tetparigpo-5H-[1,2,4]tpnasonol4,3-alaseniH-3-in)akpunoHitpuny. MNoganbLuy dyHKUioHaniauio 3-(4-rig-
pokcu-3-R-ceHin)-2-(6,7,8,9-tetparigpo-5H-[1,2,4]Tpnasono(4,3-alasenin-3-in)akpunoHitpunis 6yno nposeaeHo
wnsxoMm Moguapikauii OH-rpynun. OgHa i3 cuHTe3oBaHUx cnonyk — 3-(4-rigpokcudeHrin)-2-(6,7,8,9-tetparigpo-
5H-[1,2,4]tpnasono[4,3-alaseniH-3-in)akpnnoHiTpun BUSIBIIAE BUCOKWUIA PiBEHb aHaNbreTUYHOI aKTUBHOCTI Ha Mofe-
ni «rapA40i NNAacTUHKUY Ta Grn3bKMIn 4O KETOPONaky piBeHb aHanbreTMYHOI akTMBHOCTI HA MOAENi «OLTOBOKNC-
nux kopyiB». OgepxaHi pe3ynbTaTi YiTKO BKa3yloTb Ha BUPaXeHy aHTUHOLMLENTUBHY aKTUBHICTb L€l CNOMYyKW.

EkcnepumeHTanbHa 4yactuHa. 'H AMP-cnekTpy cuHTe30BaHmnxX cnomnyk 0yno 3anucaHo Ha CNeKTpOMETPi
Bruker VXR-300 (HimeuumnHa), poboya yacTora — 299,945 My, 8 AMCO-d,, 3 BUKOPUCTaHHAM TETpameTusi-
cunaHy (TMS) Ak BHYTpILIHLOrO CTaHA4ApTy. TemnepaTtypu NrnaBneHHs BUMIpIOBany 3a AOMNOMOro NpUCTporo
RNMK 05 (VEB Analytik, lpe3neH). EnemeHTHWI aHania BUKOHyBanu Ha enemMeHTHOMY aHaniszatopi EuroEA 3000.
AHanbreTMyHy Ta npotmM3ananbHy akTUBHICTb 3-(4-rigpokcuderin)-2-(6,7,8,9-tetparigpo-5H-[1,2,4]Tpmnasono-
[4,3-alaseniH-3-in)akpunoHiTpuny gocnigxyBanu Ha MOLENsiX «KapareHiH-iHoykoBaHOro Habpsiky», «rapsidoi
NAacTUHKN» Ta «OLITOBOKUCIINX KOPYiBY», MpenapaT NOpPiBHSHHS — KETOpornak.
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BucHoBku. Cepis HoBUX noxigHux 3-(ret)apun-2-(6,7,8,9-tetparigpo-5H-[1,2,4]tpnasonol4,3-alaseniH-3-in)-
aKpUIOHITPUITY MOXe ByTu Nerko cMHTe3oBaHa B3aemogieto 2-(6,7,8,9-teTparigpo-5H-[1,2,4]tpnasono[4,3-al-
aseniH-3-in)aueToHiTpuny 3 (ret)apeHkapbanbaerigamu. gpokcurpyna y 3-(4-rinpokcu-3-R-deHin)-2-(6,7,8,9-
TeTparigpo-5H-[1,2,4]tpnasonol4,3-alaseniH-3-in)akpunoHiTpunax moxe 6yTn moandikoBaHa 3 yTBOPEHHAM
heHinoBmx ectepiB aniaTtMyHMx Ta apoMaTnyYHUX KapbOHOBMX KMCIOT. BCTaHOBNEHO BMCOKMI piBEHb aHarb-
reTM4HoI akTMBHOCTI Ans 3-(4-rigpokeundeHin)-2-(6,7,8,9-tetparigpo-5H-[1,2,4]tpnasonol4,3-alaseniH-3-in)akpu-
TOHITpUIY.

Knroyoei criosa: noxigHi 3-(ret)apun-2-(6,7,8,9-tetparigpo-5H-[1,2,4]tpnasono[4,3-alaseniH-3-in)-
aKpPUIOHITPUIY; KETOPONAK; aHanbreTyHa akTUBHICTb; MPOTU3anarnbHa akTUBHICTb
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CuHTe3, aHanbreTn4yeckas u NpoTMBoBOCNaNnTeNibHasA akTUBHOCTb NPOU3BOAHbIX

3-(ret)apun-2-(6,7,8,9-tetparugpo-5H-[1,2,4]tpnasono[4,3-alJazenuH-3-un)akpunoHuTpuna

Lenb. CuHTE3MpoBaTh, JoKa3aTb CTPYKTYPY M UCCNENOBATL aHaNbreTUYecky 1 NpOTUBOBOCMANUTENbHYO
aKTMBHOCTb MPOU3BOAHbIX 3-(reT)apwun-2-(6,7,8,9-teTparnapo-5H-[1,2,4]tpunasonol4,3-alazenuH-3-mn)akpuno-
HUTpUna.

Pe3ynbraTthl M nx obcyxaeHue. KoHgeHcaums 2-metokeun-3,4,5,6-teTparnapo-7H-a3ennHa ¢ ruapasvaom
LiMaHyKCYCHOW KUCMOTbI NpUBOAUT K obpasosaHuio 2-(6,7,8,9-TeTparngpo-5H-[1,2,4]tpnasonol4,3-alazennH-3-un)-
aueToHuTpuna. lNMocnegHuin nerko pearmpyet ¢ COOTBETCTBYHOLLMMU (reT)apeHkapbanbaervgamm B NpucyTCTBUN
KaTanmTM4ecKoro KonmyecTsa nNunepuanHa B Cpeae KUMsiLLero aTaHona ¢ 0b6pasoBaHnemM ceprn HOBbIX NPOU3BO/A-
HbIX 3-(reT)apun-2-(6,7,8,9-tetparngpo-5H-[1,2,4]tpnasonol4,3-alasenuH-3-un)akpunonntpuna. JanbHenwas
dyHKumnoHanu3auus 3-(4-rmppokcu-3-R-denun)-2-(6,7,8,9-tetparnapo-5H-[1,2,4]tpnasonol4,3-alasenvH-3-un)-
aKpunoHuTpunoB Gbina npoesefeHa nytem moaundukaumm OH-rpynnbl. OQHO M3 CUHTE3UPOBAHHBIX COEAUHEHWN
— 3-(4-rugpokendennn)-2-(6,7,8,9-tetparnapo-5H-[1,2,4]tpnasonol4,3-alasenvH-3-un)akpunoHuTpun nposiBnsaeTt
BbICOKMI YPOBEHb aHaNbreTM4eCckor akTMBHOCT HA MOAENN «ropsayert NNacTUHKMY Y CPABHUMBINA C KETOPOMNakoM
YPOBEHb aHanbreTM4eckom akTMBHOCTU Ha MOZENN «YKCYCHOKMCHbIX KopYewn». [onyyeHHble pe3ynbsTaThl onpe-
[erneHHO yKa3blBaloT Ha BbIPaXXEHHYH aHTUHOLMLIENTUBHYH aKTUBHOCTb JAHHOMO COEAUHEHNS.

AkcnepuMeHTanbHas YacTb. 'H AMP-cnekTpbl CUHTE3MPOBaHHBLIX COEANHEHWIA BbINW 3anMcaHbl Ha CNeKTPo-
meTpe Bruker VXR-300 (Fepmanus), pabouast yactorta — 299,945 MI'y, 8 IMCO-d,, ¢ ncnonb3oeaHvem Tetpa-
meTtuncunaHa (TMS) B kayecTBe BHYTPEHHEro ctaHaapTa. Temnepartypbl NnaBneHns U3Mepsiniv ¢ NOMOLLbIO
yctporictea RNMK 05 (VEB Analytik, ipe3aeH). OnemeHTHbI aHanv3 BbINOMHANN Ha 3NIEMEHTHOM aHanusarope
EuroEA 3000. AHanbreTnyeckyto 1 NpoTUBOBOCNANUTENbHYH aKTUBHOCTL 3-(4-rngpokcudenun)-2-(6,7,8,9-tetpa-
rmapo-5H-[1,2,4]Tpnasonol4,3-alazenunH-3-un)akpunoHnTpuna nccneaoBanu Ha Moaensax «kapareHWH-uHAyLm-
pPOBaHHOrO OTEKa», «Kropsiven NIacTMHKM» N «YKCYCHOKMCIbIX KOpYelny, npenapat CpaBHEHUSA — KETOPOraK.

BbiBogbl. Cepus HOBbIX NPOM3BOAHbIX 3-(reT)apun-2-(6,7,8,9-tetparnapo-5H-[1,2,4]Tpnasonol4,3-alasenvn-
3-Mn)akpunoHmTpuna MoXeT ObITb NEerko CUHTE3UpoBaHa B3anmMogencTemem 2-(6,7,8,9-tetparmapo-5H-[1,2,4]-
Tpuasono[4,3-alaszenuH-3-un)auetoHntpuna c (ret)apeHkapbanbaerngamu. Mmapokeurpynna B 3-(4-ruapokcu-
3-R-thenunn)-2-(6,7,8,9-tetparnapo-5H-[1,2,4]tpnasonol4,3-alazenmn-3-un)akpunoHUTpunax MoxeTt 6biTb Moau-
duumpoBaHa ¢ obpasoBaHMEM (HDEHUMOBLIX IUPOB anndaTUYecknx 1 apoMaTn4eckmx KapOoHOBbLIX KUCIOT.
YCcTaHOBMEH BbICOKNI YPOBEHb aHanbreTM4eckon akTuBHOCTH ang 3-(4-rmgpokcundexun)-2-(6,7,8,9-tetparngpo-
5H-[1,2,4]tpnasono[4,3-alaszenuH-3-un)akpunoHntpuna.

Knroyeenle cnoea: nponsBoaHble 3-(reT)apun-2-(6,7,8,9-tetparngpo-5H-[1,2,4]1prnazonol4,3-alasenunH-3-
UIN)aKpUNoHUTpUna; KEToponak; aHanbreTmyeckasi akTMBHOCTb; NMPOTMBOBOCNANUTENbHAA aKTUBHOCTb

ISSN 2308-8303 (Print)

Diseases accompanied by inflammation and pain
are among most widespread [1]. A wide range of drugs
are used for therapy of such pathologies. Among them
non-steroid anti-inflammatory drugs (NSAIDs) have
occupied the dominant position [2]. They act as cyclo-
oxygenase (COX) inhibitors. Nowadays, there are no
NSAIDs, which would fully satisfy clinical requirements.
Non-selective COX inhibitors are usually characteri-
zed by effectiveness in case of inflammation and/or
aweak or moderate pain syndrome. At the same time,
they are characterized by a wide range of undesirable
side effects (ulcerogenic effect, hepatotoxicity, nephro-
toxicity, hematotoxicity, etc.). Selective COX-2 inhibitors
(Celecoxib, Valdecoxib, etc.) are characterized by re-
liably lower risk of the ulcerogenic effect. Neverthe-
less, because of the weak effect on thromboxane and
kidney prostaglandins this group of drugs is charac-

terized by drawbacks for the cardiovascular system
and other undesirable reactions [1, 3, 4]. These facts
reveal the importance of searching for new NSAIDs,
which are safer and more effective than the existing
analogs.

In our previous studies, a pronounced analgesic
and anti-inflammatory activities for new triazoloaze-
pines were found [5]. Due to this, we set the task
to synthesize and prove the structure of substituted
3-(het)aryl-2-(6,7,8,9-tetrahydro-5H-[1,2,4]triazolo-
[4,3-alazepine-3-yl)acrylonitriles. We also aimed at as-
sessing their analgesic and anti-inflammatory activi-
ties compared to ketorolac, a NSAID with the strongest
analgesic activity [6, 7].

A series of 3-(het)aryl-2-(6,7,8,9-tetrahydro-5H-
[1,2,4]triazolo[4,3-a]azepin-3-yl)acrylonitrile deriva-
tives 2-8 was synthesized by the interaction of 2-(6,7,8,9-
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Scheme 1. The synthesis of 3-(het)aryl-2-(6,7,8,9-tetrahydro-5H-[1,2,4]triazolo[4,3-alazepin-3-yl)acrylonitrile derivatives 2—-8

tetrahydro-5H-[1,2,4]triazolo[4,3-a]azepin-3-yl)aceto-
nitrile 1 with the corresponding (het)arenecarbalde-
hydes in ethanol in the presence of piperidine (Scheme 1).
Further modification of the acrylonitrile deriva-
tives was carried out by acylation of the OH group in
3-(4-hydroxy-3-R-phenyl)-2-(6,7,8,9-tetrahydro-
5H-[1,2,4]triazolo[4,3-a]azepin-3-yl)acrylonitriles
7, 8 giving O-acyl derivatives 9, 10 (Scheme 2).

In 'H NMR spectra of the compounds synthesized
a singlet at 4.35 ppm characterizing the -CH,CN group
in the starting 2-(6,7,8,9-tetrahydro-5H-[1,2,4]triazolo-
[4,3-a]azepin-3-yl)acetonitrile 1 disappears, and a new
singlet signal of the methyne group =CH- of the alde-

/N\N
/ 3
N (R’CH,C0),0
N=
R® OH

7, 8f.g

hyde moiety appears at 7.76-8.07 ppm. It should be
noted that the location of the signal of the methyne
proton depends on the nature of the (het)aryliden
fragment and substituents attached to it. In this way,
in case of the 4-EtO-Ph substituent (compound 2b)
the chemical shift of =CH- proton is 7.76 ppm. Repla-
cement of an electron-donating ethoxy group with
an electron-withdrawing NO, group (compound 2e)
leads to downfield shifting of the methyne proton,
and it is registered at 8.07 ppm.

The analgesic and anti-inflammatory activities were
studied on female non-linear white mice weighing
202 g from the vivarium of the Institute of Pharma-

9h: R =H, R® = H; 9i: R> = H, R’ = Me; 9j: R> = OMe, R® = H;
9k: R* = OMe, R® = Me; 9I: R? = OEt, R* = H

/N\N Ar

Cl

/N\N
f/\\i ) 5 f/\\i )
—_— \’J
N = NaOH, H,0 )=
N= N=
o)
OH

7

10m—q Ar

10m: Ar = Ph; 10n: Ar = 2-Me-Ph; 100: Ar = 4-Me-Ph;

Scheme 2. Modification of 3-(4-hydroxyphenyl)-2-(6,7,8,9-tetrahydro-5H-[1,2,4]triazolo[4,3-a]azepin-3-yl)acrylonitriles
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Table 1

The analgesic activity of 3-(4-hydroxyphenyl)-2-(6,7,8,9-tetrahydro-
5H-[1,2,4]triazolo[4,3-alazepin-3-yl)acrylonitrile 7 in the “hot plate” test

The latent period of the reaction, M+m, sec The percent of the latent
Compound Dose, mg/kg - : . o
Output data 60 min reaction period change, %
7 25.0 9.96+1.15 22.14+3.15 +122.3%
Ketorolac 25.0 8.72+1.10 15.46+1.22 +77.29*%

Note: * — P<0.05 compared to the output data

cology and Toxicology of the National Academy of
Medical Sciences of Ukraine. Animals were fed with
a standard diet and had free access to water ad libi-
tum. The results obtained are given in Table 1-3.

Test compounds (compound 7 and the reference
drug ketorolac) were administered orally on an empty
stomach in the dose of 25 mg/kg using the water-
alcohol mixture (5% of alcohol) and 5% of Tween-20
as a detergent [8]. The volume of the emulsion ad-
ministered did not exceed 0.2 mL per animal.

The primary evaluation of the analgesic activity
was done by using models of “hot plate” and “acetic
acid-induced writhings” [9, 10]. The analgesic activity
was assessed in 60 min after introduction of the com-
pounds under research.

A hot-plate analgesia meter (Ugo Basile, Italy) was
used for thermal nociceptive stimulation in the “hot
plate” model. Mice were divided into two groups (n = 5).
The reaction time (paw licking or jumping) was re-
corded for each mouse at the time interval of 60 min
after administration of the test compounds with cut-
off time 20 sec to prevent the tissue damage.

For modelling of visceral pain the “acetic acid-in-
duced writhings” test was used. Writhings were in-
duced in mice by intra-peritoneal injection of 0.6% v/v
acetic acid in the dose of 0.1 mL/10 g in 60 min af-
ter introduction of the test compounds (the study
groups, 7 mice per group) or the solvent (the control
group, 10 mice per group). The number of writhings
was counted from 5 to 15 min after injection of ace-
tic acid. The percent inhibition of the writhings count
of the study group was calculated from the writhings
count of the control group.

The anti-inflammatory activity was assessed on
the model of “carrageenan-induced paw edema” [6].

The acute inflammation was produced by injecting
0.1 mL of the freshly prepared carrageenan solution
(1% w/v) into the sub-plantar region of the mice paw.
The test compounds were injected 30 min before car-
rageenan injection. The paw volume was measured
at the time interval of 3 h after carrageenan injection.

The carrageenan-induced paw edema model cha-
racterizes the cyclooxygenase path of inflammation
[11]. The results obtained indicate that the derivative
of 5H-[1,2,4]triazolo[4,3-a]azepin-3-yl)-acrylonitryle 7
exhibits a moderate, but reliable anti-inflammatory
effect (Table 3).

The results obtained were statistically analyzed
using the Student’s t-criterion. Changes with P<0.05
were regarded as reliable [12].

[t was found that the derivative of 2-(5H-[1,2,4]-
triazolo[4,3-a]azepin-3-yl)acrylonitrile 7 showed a re-
liable antinociceptive effect on the “hot plate” model
(122.3%) exceeding the effect of ketorolac (77.29%)
(Table 1). Considering the fact that the “hot plate” mo-
del reveals supraspinal nociceptive processes the data
obtained indicate the central component of the anal-
gesic activity for the compound studied [13].

The level of the peripheral antinociceptive activity
was assessed on the “acetic acid-induced writhings”
model based on the chemical irritation. On this model
the test compound showed the activity close to ke-
torolac (57.35% and 61.02%, respectively) (Table 2).
Considering the fact that intraperitoneal injection
of acetic acid contributes to the overall activation of
the nociceptive system and local release of bradyki-
nins, histamine, leukotrienes, prostaglandins the data
obtained show the presence of the anti-inflammatory
component in the antinociceptive action of the test
compound [13].

Table 2

The analgesic activity of 3-(4-hydroxyphenyl)-2-(6,7,8,9-tetrahydro-
5H-[1,2,4ltriazolo[4,3-alazepin-3-yl)acrylonitrile 7 in the “acetic acid-induced writhings” test

Compound Dose. ma/k The number of writhings The number of writhings The percent of
P » MY7kg in the control, M+m in the experiment, M+m writhing inhibition, %
7 25.0 27.20+2,03 11.60+3.12 -57.35*
Ketorolac 25.0 27.20+2.03 10.60+2.72 -61.02*

Note: * — P<0.05 compared to the output data
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Table 3

The anti-inflammatory activity of 3-(4-hydroxyphenyl)-2-(6,7,8,9-tetrahydro-
5H-[1,2,4]triazolo[4,3-alazepin-3-yl)acrylonitrile 7 in the “carrageenan-induced paw edema” test

Compound Dose, mg/kg Control, M+m, mg Experiment, M+m, mg Percent, %
7 25.0 45.40+2.48 37.00+3.76 -18.50%
Ketorolac 25.0 45.40+2.48 22.80+4.57 —49.77**

Note: * — P<0.05 compared to ketorolac; ** — P<0.05 compared to control

Experimental part

(6,7,8,9-Tetrahydro-5H-[1,2,4]triazolo[4,3-a]aze-
pin-3-yl)acetonitrile 1 was obtained by the interac-
tion of 2-methoxy-3,4,5,6-tetrahydro-7H-azepine with
cyanoacetic acid hydrazide [14].

'H NMR spectra were recorded on a Bruker VXR-300
spectrometer (Germany) operating at a frequency
of 299.945 MHz, in DMSO-d,, using tetramethylsi-
lane (TMS) as an internal standard. Chemical shifts
were reported in ppm units using the & scale. The mel-
ting points were measured on a small-sized heating
table with a RNMK 05 observation device (VEB Ana-
lytik, Dresden). The elemental analysis was performed
on a EuroEA 3000 elemental analyzer.

2-(6,7,8,9-Tetrahydro-5H-[1,2,4]triazolo[4,3-a]-
azepin-3-yl)acetonitrile 1."H NMR (300 MHz, DMSO-d,),
S, ppm: 4.35 (2H, s, CHZCN), 1.55-1.62 (2H, m, 7—CH2),
1.64-1.72 (2H, m, 8-CH,), 1.77-1.84 (2H, m, 6-CH,),
2.86-2.90 (2H, m, 9-CH,), 3.95-3.98 (2H, m, 5-CH,).

The general procedure for the synthesis of
3-(het)aryl-2-(6,7,8,9-tetrahydro-5H-[1,2,4]triazolo-
[4,3-a]lazepin-3-yl)acrylonitriles 2a-e, 3, 7, 8f, g.
Reflux the mixture of 2-(6,7,8,9-tetrahydro-5H-[1,2,4]-
triazolo[4,3-a]azepin-3-yl)acetonitrile 1 (0.01 mol)
and the corresponding aldehyde (0.01 mol) in 60 mL
of ethanol with a few drops of piperidine for 6 h. After
cooling filter the solid products, wash with ethanol,
then dry in the air and recrystallize from ethanol or
propanol-2.

3-(4-Methoxyphenyl)-2-(6,7,8,9-tetrahydro-5H-
[1,2,4]triazolo[4,3-a]azepin-3-yl)acrylonitrile 2a.
Yield - 1.79 g (61%). M. p. 157-158°C (from propa-
nole-2). Anal. Calcd. for C,_H ,N,0, %: N 19.03. Found, %:
N 19.31. 'H NMR (300 MHz, DMSO-d,), 6, ppm: 8.00
(2H,d,J=9.0 Hz, CH,), 7.79 (1H, s, =CH), 7.15 (2H,
d,/=9.0 Hz, CH,), 4.13-4.17 (2H, m, 5-CH,), 3.87
(3H, s, OCH,), 2.95-2.98 (2H, m, 9-CH,), 1.79-1.87
(2H, m, 6-CH,), 1.72-1.80 (2H, m, 8-CH,), 1.61-1.68
(2H, m, 7-CH,).

3-(4-Ethoxyphenyl)-2-(6,7,8,9-tetrahydro-5H-
[1,2,4]triazolo[4,3-a]azepin-3-yl)acrylonitrile 2b.
Yield - 1.94 g (63%). M. p. 182-183°C (from ethanol).
Anal. Calcd. for C ;H, N,0, %: N 18.17. Found, %:
N 18.43. 'H NMR (300 MHz, DMSO-d,), 6, ppm: 7.98
(2H,d,/=9.0Hz, C,H,), 7.76 (1H, s,=CH), 7.12 (2H, d,
J/=9.0Hz,CH,), 4.12-4.19 (4H, m, OCH,CH,+ 5-CH,),
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2.94-2.98 (2H, m, 9-CH,), 1.78-1.86 (2H, m, 6-CH,),
1.72-1.79 (2H, m, 8-CH,), 1.61-1.68 (2H, m, 7-CH,),
1.37 (3H,t,/=7.2 Hz, OCH,CH,).
3-(4-Chlorophenyl)-2-(6,7,8,9-tetrahydro-5H-
[1,2,4]triazolo[4,3-a]azepin-3-yl)acrylonitrile 2c.
Yield - 2.06 g (69%). M. p. 190-191°C (from etha-
nol). Anal. Calcd. for C, H,.CIN,, %: N 18.75. Found,
%: N 18.95. 'H NMR (300 MHz, DMSO-d,), 8, ppm:
8.00 (2H,d,J=8.8 Hz,CH,), 7.90 (1H, s, =CH), 7.68
(2H,d,J=8.8 Hz, CH,), 4.16-4.19 (2H, m, 5-CH,),
2.96-3.00 (2H, m, 9-CH,), 1.72-1.87 (2H, m, 6-CH,),
1.73-1.79 (2H, m, 8-CH,), 1.61-1.68 (2H, m, 7-CH,).
3-(4-Bromophenyl)-2-(6,7,8,9-tetrahydro-5H-
[1,2,4]triazolo[4,3-a]azepin-3-yl)acrylonitrile 2d.
Yield - 2.57 g (75%). M. p. 208-209°C (from ethanol).
Anal. Calcd. for C, H,.BrN,, %: N 16.32. Found, %:
N 16.39. 'H NMR (300 MHz, DMSO-d,), 6, ppm: 7.99
(2H,d,J = 8.4 Hz, CH,), 7.86 (1H, s, =CH), 7.80 (2H,
d,J=8.4HzCH,),4.15-4.18 (2H, m, 5-CH,), 2.96-2.99
(2H, m, 9-CH,), 1.72-1.86 (2H, m, 6-CH,), 1.73-1.79
(2H, m, 8-CH,), 1.61-1.69 (2H, m, 7-CH,).
3-(3-Nitrophenyl)-2-(6,7,8,9-tetrahydro-5H-
[1,2,4]triazolo[4,3-a]azepin3-yl)acrylonitrile 2e.
Yield - 2.57 g (77%). M. p. 185-186°C (from ethanol).
Anal. Calcd. for C H,.N.O,, %: N 22.64. Found, %:
N 22.38.'H NMR (300 MHz, DMSO-d,), 6, ppm: 8.85
(1H,s,CH,),8.37-8.43 (2H,m,C.H,),8.07 (1H, s, =CH),
7.89 (1H,t,/=8.1Hz,CH,), 4.20-4.23 (2H, m, 5-CH,),
2.98-3.02 (2H, m, 9-CH,), 1.80-1.88 (2H, m, 6-CH,),
1.76-1.81 (2H, m, 8-CH,), 1.63-1.70 (2H, m, 7-CH,).
3-(Pyridin-3-yl)-2-(6,7,8,9-tetrahydro-5H-
[1,2,4]triazolo[4,3-a]azepin-3-yl)acrylonitrile 3.
Yield - 1.59 g (60%). M. p. 176-177°C (from propa-
nol-2). Anal. Calcd. for C _H N, %: N 26.40. Found,
%: N 26.63. 'H NMR (300 MHz, DMSO-d,), 6, ppm:
9.04 (1H, s, C.H,N), 8.73 (1H, d, ] = 3.8 Hz, C.H,N),
8.42 (1H, d, J = 7.8 Hz, C.H N), 7.95 (1H, s, =CH),
7.61-7.65 (1H, m, C.H,N), 4.19-4.22 (2H, m, 5-CH,),
2.97-3.00 (2H, m, 9-CH,), 1.79-1.87 (2H, m, 6-CH,),
1.74-1.80 (2H, m, 8-CH,), 1.62-1.69 (2H, m, 7-CH.,).
3-(4-Hydroxyphenyl)-2-(6,7,8,9-tetrahydro-5H-
[1,2,4]triazolo[4,3-a]azepin-3-yl)acrylonitrile 7.
Yield - 1.93 g (69%). M. p. 245-247°C (from ethanol).
Anal. Calcd. for C ;H, N 0O, %: N 19.99. Found, %:
N 19.83.'H NMR (300 MHz, DMSO-d,), 8, ppm: 10.50
(1H, s, OH), 7.90 (2H, d, ] = 8.7 Hz, CH,), 7.70 (1H,
s,=CH), 6.95 (2H, d,/ = 8.7 Hz,C H,), 4.12-4.15 (2H,
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m, 5-CH,), 2.94-2.97 (2H, m, 9-CH,), 1.78-1.86 (2H,
m, 6-CH,), 1.72-1.79 (2H, m, 8-CH,), 1.60-1.67 (2H,
m, 7-CH,).

3-(4-Hydroxy-3-methoxyphenyl)-2-(6,7,8,9-
tetrahydro-5H-[1,2,4]triazolo[4,3-a]azepin-3-yl)-
acrylonitrile 8f. Yield - 1.95 g (63%). M. p. 214-215°C
(from ethanol). Anal. Calcd. for C,_H,,N,0,, %: N 18.05.
Found, %: N 18.21. '"H NMR (300 MHz, DMSO0-d,), §,
ppm: 10.70 (1H, s, OH), 7.88 (1H, s, =CH), 7.76 (1H,
s,C,H,),7.59 (1H,d,J=8.4 Hz, C H,), 7.32 (1H, d, ]
= 8.4 Hz, C H,), 4.17-4.20 (2H, m, 5-CH,), 3.86 (3H,
s, OCH,), 2.96-2.99 (2H, m, 9-CH,), 1.79-1.87 (2H,
m, 6-CH,), 1.73-1.80 (2H, m, 8-CH,), 1.62-1.68 (2H,
m, 7-CH,).

3-(4-Hydroxy-3-ethoxyphenyl)-2-(6,7,8,9-tetra-
hydro-5H-[1,2,4]triazolo[4,3-a]azepin-3-yl)ac-
rylonitrile 8g. Yield - 1.94 g (60%). M. p. 187-188°C
(from ethanol). Anal. Calcd. for C, ;H, N,O,, %: N 17.27.
Found, %: N 17.54. '"H NMR (300 MHz, DMSO0-d,), §,
ppm: 10.6 (1H, s, OH), 7.88 (1H, s, =CH), 7.78 (1H,
s, C,H,), 7.60 (1H, d, J = 8.4 Hz, C,H,), 7.31 (1H, d,
J=8.4Hz CH,),4.16-4.19 (2H, m, 5-CH,), 4.11 (2H,
q,/ = 6.8 Hz, OCH,CH,), 2.97-3.00 (2H, m, 9-CH,),
1.79-1.85 (2H, m, 6-CH,), 1.72-1.80 (2H, m, 8-CH,),
1.62-1.68 (2H, m, 7-CH,), 1.33 (3H, t, ] = 6.8 Hz,
OCH,CH,).

The general procedure for the synthesis of
3-(het)aryl-2-(6,7,8,9-tetrahydro-5H-[1,2,4]tri-
azolo[4,3-a]azepin-3-yl)acrylonitrile hydrobro-
mide derivatives 4-6. Reflux the mixture of 2-(6,7,8,9-
tetrahydro-5H-[1,2,4]triazolo[4,3-a]azepin-3-yl)-
acetonitrile 1 (0.01 mol) and the corresponding al-
dehyde (0.01 mol) in 60 mL of ethanol with a few
drops of piperidine for 6 h. After cooling evaporate
the solvent and add the solution of 1 mL of hydro-
bromic acid in 40 mL of propanol-2. Filter the solid
products 4-6, wash with propanol-2, then dry in air
and recrystallize from propanol-2.

3-(Benzo[d][1,3]dioxol-5-yl)-2-(6,7,8,9-tetra-
hydro-5H-[1,2,4]triazolo[4,3-a]azepin-3-yl)-
acrylonitrile hydrobromide 4. Yield - 2.30 g (57%).
M. p. 228-229°C (from propanol-2). Anal. Calcd. for
C,,H,BrN,0,, %: N 14.39. Found, %: N 14.28. '"H NMR
(300 MHz, DMSO0-d,), 6, ppm: 7.88 (1H, s, =CH), 7.67
(1H,s,CH,), 7.57 (1H, d, ] = 8.4 Hz, C H,), 7.18 (1H,
d,/=8.7 Hz,CH,), 6.21 (2H, s, -OCH,0-), 5.29-5.39
(1H, br. s, HBr), 4.27-4.30 (2H, m, 5-CH,), 3.09-3.13
(2H, m, 9-CH,), 1.82-1.89 (4H, m, 6-CH,, 8-CH,),
1.70-1.77 (2H, m, 7-CH,),

2-(6,7,8,9-Tetrahydro-5H-[1,2,4]triazolo[4,3-a]-
azepin-3-yl)-3-(thiophen-2-yl)acrylonitrile hydro-
bromide 5. Yield - 1.93 g (55%). M. p. 236-237°C
(from propanol-2). Anal. Calcd. for C ,H,.BrN S, %:
N 15.95. Found, %: N 16.23. 'H NMR (300 MHz,
DMSO0-d,), 8, ppm: 8.29 (1H, s, =CH), 8.18 (1H, d,
J =5.0 Hz, C,H,S), 7.98 (1H, d, ] = 3.5 Hz, C H,S),
7.35-7.38 (1H, m, C_H,S), 6.08-6.21 (1H, br. s, HBr),

4.29-4.33 (2H, m, 5-CH,), 3.11-3.15 (2H, m, 9-CH,),
1.83-1.91 (4H, m, 6-CH,, 8-CH,), 1.71-1.79 (2H, m,
7-CH,).

2-(6,7,8,9-Tetrahydro-5H-[1,2,4]triazolo[4,3-a]-
azepin-3-yl)-3-(3,4,5-trimethoxyphenyl)acry-
lonitrile hydrobromide 6. Yield - 2.61 g (60%).
M. p. 155-156°C (from propanol-2). Anal. Calcd. for
C,,H,,BrN,0,, %: N 12.87. Found, %: N 13.13. '"H NMR
(300 MHz, DMSO0-d,), 6, ppm: 7.93 (1H, s, =CH), 7.45
(2H, s, C,H,), 4.81-4.99 (1H, br. s, HBr), 4.29-4.33
(2H, m, 5-CH,), 3.85 (6H, s, 3,5-di-OCH,), 3.79 (3H, s,
4-0CH,), 3.10-3.13 (2H, m, 9-CH,), 1.84-1.89 (4H,
m, 6-CH,, 8-CH,), 1.71-1.77 (2H, m, 7-CH,).

The general procedure for the synthesis of
4-(2-cyano-2-(6,7,8,9-tetrahydro-5H-[1,2,4]triazo-
lo[4,3-a]azepin-3-yl)vinyl)phenyl acetates (pro-
pionates) 9h-1. Reflux the corresponding hydroxy
derivatives 7 or 8f, g (0.01 mol) in 5 mL of acetic
(or propionic) anhydride for 2 h. After cooling pour
the reaction mixture into 100 mL of water. Filter the so-
lid products 9h-1, wash with propanol-2, then dry
in air and recrystallize from propanol-2 or ethanol.

4-(2-Cyano-2-(6,7,8,9-tetrahydro-5H-[1,2,4]-
triazolo[4,3-a]azepin-3-yl)vinyl)phenyl acetate 9h.
Yield - 2.54 g (79%). M. p. 175-176°C (from propa-
nol-2). Anal. Calcd. for C H,,N,0,, %: N 17.38. Found, %:
N 17.57.'H NMR (300 MHz, DMS0-d,), §, ppm: 8.03
(2H,d,J=8.7 Hz,C,H,), 7.88 (1H, s, =CH), 7.37 (2H, d,
J=8.7Hz,CH,), 4.15-4.19 (2H, m, 5-CH,), 2.95-2.99
(2H, m, 9-CH,), 2.31 (3H, s, CH,CO), 1.79-1.86 (2H,
m, 6-CH,), 1.73-1.80 (2H, m, 8-CH,), 1.62-1.68 (2H,
m, 7-CH,).

4-(2-Cyano-2-(6,7,8,9-tetrahydro-5H-[1,2,4]-
triazolo[4,3-a]azepin-3-yl)vinyl)phenyl propiona-
te 9i. Yield - 2.52 g (75%). M. p. 128-129°C (from
propanol-2). Anal. Calcd. for C,;H, N,0., %: N 16.66.
Found, %: N 16.73. '"H NMR (300 MHz, DMSO-d,),
8, ppm: 8.04 (2H, d,/=8.7 Hz,C H ), 7.89 (1H, s, =CH),
7.37 (2H,d,] = 8.7 Hz, CH,), 4.16-4.19 (2H, m, 5-CH,),
2.96-2.99 (2H, m, 9-CH,), 2.65 (2H, q, / = 7.5 Hz,
CH,CH,CO), 1.78-1.86 (2H, m, 6-CH,), 1.74-1.79
(2H, m, 8-CH,), 1.61-1.68 (2H, m, 7-CH,), 1.16 (3H,
t,J=7.5 Hz, CH,CH,CO).

4-(2-Cyano-2-(6,7,8,9-tetrahydro-5H-[1,2,4]-
triazolo[4,3-a]azepin-3-yl)vinyl)-2-methoxyphe-
nyl acetate 9j. Yield - 2.39 g (68%). M. p. 158-159°C
(from propanol-2). Anal. Calcd. for C,;H, )N 0., %:
N 15.90. Found, %: N 15.67. 'H NMR (300 MHz,
DMSO-d,), 6, ppm: 7.86 (1H, s, =CH), 7.77 (1H, s, C .H,),
7.60 (1H, d,J = 8.4 Hz, C.H,), 7.31 (1H, d, ] = 8.4 Hz,
C,H,), 4.16-4.19 (2H, m, 5-CH,), 3.85 (3H, s, OCH,),
2.96-2.99 (2H, m, 9-CH,), 2.30 (3H, s, CH,C0O), 1.79-1.87
(2H, m, 6-CH,), 1.74-1.80 (2H, m, 8-CH,), 1.62-1.69
(2H, m, 7-CH,).

4-(2-Cyano-2-(6,7,8,9-tetrahydro-5H-[1,2,4]tri-
azolo[4,3-a]azepin-3-yl)vinyl)-2-methoxyphenyl
propionate 9Kk. Yield - 2.38 g (65%). M. p. 152-153°C
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(from propanol-2). Anal. Calcd. for C, H,,N 0., %:
N 15.29. Found, %: N 15.53. 'H NMR (300 MHz,
DMSO-d,), 6, ppm: 7.87 (1H, s, =CH), 7.31-7.78 (3H,
m, C.H,), 4.16-4.19 (2H, m, 5-CH,), 3.84 (3H, s, OCH,),
2.96-2.99 (2H, m, 9-CH,), 2.63 (2H, q, / = 7.5 Hz,
CH,CH,CO0), 1.79-1.86 (2H, m, 6-CH,), 1.74-1.80
(2H, m, 8-CH,), 1.62-1.69 (2H, m, 7-CH,), 1.16 (3H,
t,J=7.5 Hz, CH,CH,CO).

4-(2-Cyano-2-(6,7,8,9-tetrahydro-5H-[1,2,4]-
triazolo[4,3-a]azepin-3-yl)vinyl)-2-ethoxyphe-
nyl acetate 91. Yield - 2.42 g (66%). M. p. 123-124°C
(from propanol-2). Anal. Calcd. for C, H,,N 0., %:
N 15.29. Found, %: N 15.47. 'H NMR (300 MHz,
DMSO0-d,), 6, ppm: 7.87 (1H, s,=CH), 7.77 (1H, s, C.H,),
7.59 (1H,d,J = 8.4 Hz, CH,), 7.32 (1H, d, ] = 8.4 Hz,
C,H,),4.15-4.19 (2H, m, 5-CH,), 4.12 (2H, q,/ = 6.8 Hz,
OCH,CH,), 2.96-2.99 (2H, m, 9-CH,), 2.30 (3H, s,
OCH,), 1.79-1.86 (2H, m, 6-CH,), 1.73-1.80 (2H, m,
8-CH,), 1.61-1.68 (2H, m, 7-CH,), 1.34 (3H,t,/ = 6.8 Hz,
OCH,CH,).

The general procedure for the synthesis of ben-
zoic (or substituted benzoic) acid 4-(2-cyano-2-
(6,7,8,9-tetrahydro-5H-[1,2,4]triazolo[4,3-a]aze-
pin-3-yl)vinyl)phenyl ester 10m-q. To the suspension
of 3-(4-hydroxyphenyl)-2-(6,7,8,9-tetrahydro-5H-[1,2,4]-
triazolo[4,3-a]azepin-3-yl)acrylonitrile 7 (0.01 mol)
in 20 mL of 10% sodium hydroxide solution add
0.015 mol of the corresponding benzoyl chloride
at ambient temperature. Shake the reaction mixture
vigorously for several minutes and leave for 5 h at am-
bient temperature. Pour the reaction mixture into
100 mL of water. Filter the solid products 10m-q,
wash with water, then dry in the air and recrystallize
from ethanol.

4-(2-Cyano-2-(6,7,8,9-tetrahydro-5H-[1,2,4]tri-
azolo[4,3-a]azepin-3-yl)vinyl)phenyl benzoate 10m.
Yield - 3.11 g (81%). M. p. 175-176°C (from ethanol).
Anal. Calcd. for C,,H, N,0,,%: N 14.57. Found, %: N 14.41.
'H NMR (300 MHz, DMSO-d,), 8, ppm: 8.17 (2H, d,
J=7.2Hz, CH,), 8.10 (2H, d, ] = 8.7 Hz, CH,), 7.94
(1H,s,=CH), 7.79 (1H,t,/ = 7.5 Hz, C,H,), 7.64 (2H, t,
J=7.8Hz,CH,),7.56 (2H,d,/=8.7 Hz,C H,), 4.17-4.21
(2H, m, 5-CH,), 2.97-3.00 (2H, m, 9-CH,), 1.80-1.87
(2H, m, 6-CH,), 1.74-1.81 (2H, m, 8-CH,), 1.62-1.69
(2H, m, 7-CH,).

4-(2-Cyano-2-(6,7,8,9-tetrahydro-5H-[1,2,4]tri-
azolo[4,3-a]azepin-3-yl)vinyl)phenyl 2-methylben-
zoate 10n. Yield - 2.99 g (75%). M. p. 190-191°C
(from ethanol). Anal. Calcd. for C,,H,,N,O., %: N 14.06.
Found, %: N 14.30. '"H NMR (300 MHz, DMSO-d),
8, ppm: 7.41-8.14 (8H, m, C H, + C,H,), 7.93 (1H, s,
=CH), 4.17-4.21 (2H, m, 5-CH,), 2.97-3.00 (2H, m,
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9-CH,), 2.62 (3H, s, CH,), 1.80-1.87 (2H, m, 6-CH,),
1.75-1.81 (2H, m, 8-CH,), 1.63-1.69 (2H, m, 7-CH,).

4-(2-Cyano-2-(6,7,8,9-tetrahydro-5H-[1,2,4]-
triazolo[4,3-a]azepin-3-yl)vinyl)phenyl 4-methyl-
benzoate 100. Yield - 3.07 g (77%). M. p. 187-188°C
(from ethanol). Anal. Calcd. for C,,H,,N,0,, %: N 14.06.
Found, %: N 13.32.'H NMR (300 MHz, DMSO-d,), 8, ppm:
8.09 (2H,d,J=8.8 Hz,CH,), 8.06 (2H, d, ] = 8.1 Hz,
C,H,),7.93 (1H,s,=CH), 7.53 (2H,d,/=8.8 Hz, CH,),
744 (2H,d,/=8.1Hz,CH,), 4.17-4.20 (2H, m, 5-CH,),
2.97-3.00 (2H, m, 9-CH,), 2.44 (3H, s, CH,), 1.80-1.88
(2H, m, 6-CH,), 1.74-1.81 (2H, m, 8-CH,), 1.62-1.69
(2H, m, 7-CH,).

4-(2-Cyano-2-(6,7,8,9-tetrahydro-5H-[1,2,4]-
triazolo[4,3-a]azepin-3-yl)vinyl)phenyl 2-methoxy-
benzoate 10p. Yield - 2.73 g (66%). M. p. 136-137°C
(from ethanol). Anal. Calcd. for C,,H,,N,0,, %: N 13.52.
Found, %: N 13.34.'H NMR (300 MHz, DMSO-d,), 8, ppm:
8.09 (2H,d,J=8.7 Hz,CH,), 7.96 (1H, d,J = 7.1 Hz,
C,H,),7.93 (1H,s,=CH), 7.68 (1H,t,J= 7.9 Hz, CH,),
7.50 (2H,d,J=8.7 Hz,CH,), 7.26 (1H, d, ] = 8.2 Hz,
CH,),7.13 (1H,t,/J=7.1Hz CH,),4.16-4.21 (2H, m,
5-CH,), 3.90 (3H, s, OCH,), 2.96-3.01 (2H, m, 9-CH,),
1.79-1.88 (2H, m, 6-CH,), 1.74-1.80 (2H, m, 8-CH,),
1.61-1.68 (2H, m, 7-CH,).

4-(2-Cyano-2-(6,7,8,9-tetrahydro-5H-[1,2,4]-
triazolo[4,3-a]azepin-3-yl)vinyl)phenyl 2-chloro-
benzoate 10q. Yield - 2.93 g (70%). M. p. 205-206°C
(from ethanol). Anal. Calcd. for C_H, ,CIN,O,, %: N 13.38.
Found, %: N 13.27.'H NMR (300 MHz, DMSO-d,), 8, ppm:
7.56-8.16 (8H, m, CH,+ C H,), 7.95 (1H, s, =CH),
4.17-4.21 (2H, m, 5-CH,), 2.97-3.00 (2H, m, 9-CH,),
1.80-1.88 (2H, m, 6-CH,), 1.75-1.81 (2H, m, 8-CH,),
1.62-1.69 (2H, m, 7-CH,).

Conclusions

1. A series of new 3-(het)aryl-2-(6,7,8,9-tetrahydro-
5H-[1,2,4]triazolo[4,3-a]azepin-3-yl)acrylonitrile
derivatives can be easily synthesized by the interac-
tion of 2-(6,7,8,9-tetrahydro-5H-[1,2,4]triazolo[4,3-a]-
azepin-3-yl)acetonitrile with (het)arenecarbaldehydes.

2. The hydroxy group in 3-(4-hydroxy-3-R-phe-
nyl)-2-(6,7,8,9-tetrahydro-5H-[1,2,4]triazolo[4,3-a]-
azepin-3-yl)acrylonitriles can be modified to obtain
phenyl esters of aliphatic and aromatic carboxylic
acids.

3. The high level of the analgesic activity for
3-(4-hydroxyphenyl)-2-(6,7,8,9-tetrahydro-5H-[1,2,4]-
triazolo[4,3-a]azepin-3-yl)acrylonitrile has been de-
termined.
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