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Synthesis of the series of new 4-(1H-pyrrol-1-yl)-5-cyclohexyl-1,2,4-triazole(4H)-3-yl thioacetanilides from 4-ami-
no-5-cyclohexyl-1,2,4-triazole(4H)-3-yl thioacetanilides previously synthesized is described. The target products
3a-z have been obtained by Paal-Knorre pyrrole condensation of the initial aminocompounds 1 with 2,5-dimeth-
oxytetrahydrofuran (2) in the acetic acid medium. The structure of the substances synthesized has been proven
by elemental analysis and NMR spectra data. All compounds synthesized contain signals of the cyclohexane
system protons as two multiplets in their NMR spectra at 2.39-2.33 ppm (methyne proton) and 1.76-1.13 ppm
(cyclohexyl methylene groups protons). Unlike the starting compounds (1) the end products (3a-z) have no
signal of 4-aminogroup proton as a singlet in the spectra at 5.87-5.92 ppm. Instead of it, signals of the pyrrole
ring are present as two triplets at 7-20-7.17 and 6.32-6.29 ppm. Among activities being more probable for the
substances synthesized due to preliminary PASS-prognosis were inhibition of MAO and some enzymes (Pa =
0.554-0.729). Compound (3w) was selected by the National Cancer Institute (NCI) for in vitro screening on dif-
ferent tumour cell lines. As result of this investigation we have noted that, unfortunately, substance 3w is not an
effective inhibitor of tumour cells in the dose studied, in particular the growth percent for leukemia cells for more
sensitive lines is 68.48 (RPMI-8226); 69.30 (HL-60(TB)); for non-small cell lung cancer — 63.06 (HOP-92); for
melanoma — 47.82 (SK-MEL-5); 67.37 (UACC-62); for renal cancer — 56.66 (UO-31). Sensitivity of all cancer cell
lines for the colon, CNS, ovarian, prostate and breast cancer was approximately at the control level.

LINECMPSIMOBAHWUA CUHTE3 MOTEHUINHNX NMPOTUNYXITUHHUX CYBCTAHLIA B PSIQY NMOXIQHUX
3-MEPKAINTO-4-(1H-IMIPOJI-1-111)-5-UUKITOEKCWI1-1,2,4-TPUA30J1Y (4H)

H.Bb.Caidoe, B.A.leopeiaHy, A.M.JemyeHKO

Knrovoei cnoea: 3-mepkanmo-1,2,4-mpua3os; nipos; noxidHi; CuHmes; npomurnyxniuHHa 0is

OnucaHo cuHmes cepii Hogux 4-(1H-nipon-1-in)-5-yuknoeexcun-1,2,4-mpuason(4H)-3-inmioauemarinidie 3 o0ep-
JKaHUX paHiwe 4-amiHo-5-yuknozekcur-1,2,4-mpua3sorn(4H)-3-inioauemaninioie. Llinboei pedosuHuU 3a-z ompumaHi
niponbHor KoHOeHcaujiero lNaans-KHoppa 3 suxiOHUx amiHocrionyk 1 ma 2,5-OumemoxkcumempagzidpogpypaHry (2)
8 cepedosuuyi oymosoi kuciomu. Cmpykmypa cuHme3o8aHux pe4osuH dogedeHa 3a AOrIOMO20t0 efleMeHm-
Hoeo aHani3y i daHux crniekmpie SAMP "H. Bci cuHme3oeaHi crionyku micmsame y cniekmpax SIMP 'H cueHanu cu-
CmMeMU YUKIT02eKCaHO8UX MPOMOoHi8 y auansidi 8ox myrnbmurnnemis rpu 2,39-2,33 m.4. (MemuHo8i npomoHu) ma
1,76-1,13 mM.4. (MpomoHU MemuneHo8uUXx 2pyr yuknozaekcuny). Ha eidmiHy 8id euxidHux crionyk (1) kiHuesi rpo-
Oykmu (3a-z) He Maromb y criekmpax cuaHasy npomoHa 4 — amiHozpynu y euansdi cuHanemy npu 5,87-5,92 m.u.
Bamicmb yb020 npucymHi cueHasnu rnPoMmMoHi8 niposibHO20 Kinbys y euansadi deox mpurnnemis npu 7-20-7.17 i
6.32-6.29 m.4. Ceped sudis akmugHocmi, sKi 6ynu Halbinbw UMOosIipHI 0515 CUHMe308aHUX Peyo8uH 8idrnosiGHO
0o nonepedHboeo PASS-npoeHo3y, bynu iHe2ibysaHHss MAO i desikux cpepmerHmig (Pa = 0,554-0,729). Crionyky
(8w) byno obpaHo HauioHanbHUM iHcmumymom paky (NCI) 0ns ckpuHiHay in vitro Ha pi3HUX TiHisSX pakosux
KrimuH. Y pesynbsmami yb020 00CIOXeHHs1 MU 8i03HaJunu, Wo pedyosuHa 3w, Ha xarb, He € eqheKmuUBHUM iH-
2ibimopom pocmy nyxXmuUHHUX KTimuH y docnioxysaHit 003i. 3okpema, 8idcomok pocmy nelKo3HUX KTimuH Ons
Haubinbw yymueux niHiti 6ys: 68,48 (RPMI-8226); 69,30 (HL-60 (TB)); dnsi HeOpibHOKMIIMUHHO20 paky rieceHie
— 63,06 (HOP-92); 0nsi menaHomu — 47,82 (SK-MEL-5); 67,37 (UACC-62); dnsi paky Hupku — 56,66 (UO-31).
Yymnusicmb ycix niHil pakogux KnimuH moscmoi kuwku, L{HC, se4Hukie, mpocmamu ma MOro4HOI 3ario3u 6ye
npubnu3HoO Ha pieHi KOHMPOIIH.

LIENIEHATPABJIEHHbBIA CUHTE3 NMMOTEHLUAJIbHBIX TPOTUBOOIYXOJIEBbIX CYECTAHLNA B PSIQY
NMPOU3BOAHbIX 3-MEPKAINTO-4-(1H-MMUPPOIJI-1-UT)-5-LUUKIIOTEKCUII-1,2,4-TPUA3OJIA(4H)
H.b.Caudos, B.A.leopausiHy, A.M.JemyeHko

Knrovesnbie crioea: 3-mepkanmo-1,2,4-mpua3on; nuppor; npousso0HbIe; CUHME3; Mpomueooryxonesoe delicmeue
OnucaH cuHme3s cepuu Hoebix 4-(1H-nuppon-1-un)-5-yuknoeekcun-1,2,4-mpuasona(4H)-3-unmuoauemaHunudos
U3 rosly4eHHbIX paHee 4-aMuHoO-5-yuknoaekcus-1,2,4-mpua3son(4H)-3-unuoayemaHunudos. Llenesnie sewe-
cmea 3a-z nony4yeHb! NUpPosibHoU KoHOeHcayuel lNans-KHoppa u3 ucxo0HbIx amuHocoeduHeHul 1 u 2,5-0u-
mMemokcumempaeaudpoghypaHa (2) 8 cpede ykcycHou kucromsl. Cmpykmypa CUHMe3uposaHHbIX 8eujecms 00-
Ka3aHa ¢ noMouwbto arieMeHmHo20 aHanu3a u 0aHHbix criekmpos SMP 1H. Bce cuHme3upogaHHblie cOeOUHEeHUs
codepxxam & criekmpax SIMP 'H cueHarnbi cucmeMbl YUKII02eKCaHO8bIX MPOMOHO08 8 8ude 08yX My/bMUriemos
npu 2,39-2,33 m.0. (memuHosebie npomoHsi) u 1,76-1,13 M.0 (MpomoHsbl MemuneHo8bIx epynn yuknozekcuna). B
omru4ue om UcX00HbIX coeduHeHul (1) koHeuYHble npodykmel (3a-z) He umerom 8 criekmpax cuaHara rnpPomoHa
4-amuHoepynnsi 8 sude cuHanema npu 5,87-5,92 m.0. BMecmo amoeo npucymcmeyom cuzgHarsibi IPoOMmMoHO8
ruppoIbHO20 Korbua 6 sude d8yx mpurisiemos npu 7-20-7.17 u 6.32-6.29 m.d. Cpedu s8udoe akmueHOCMuU, KO-
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mopsie bbinu Haubonee 8eposimHbI 0718 CUHMe3Upo8aHHbIX 8eWECME 8 coomeemcmeauu ¢ npedsapumesibHbIM
PASS-nipoeHo3om, 6bin10 uHeubuposarHue MAO u Hekomopbix ¢hepmeHmos (Pa = 0,554-0,729). CoeOuHeHue
(3w) 6bin0 ebibparHo HauuoHansHbiM uHcmumymom paka (NCI) dns ckpuHuHea in vitro Ha pasnu4HbIX TUHUSX
pakoebIx Knemok. B peaynbmame amozo uccriedogaHusi Mbi OmMemusiu, 4mo 8eu,ecmaso 3w, K CoxXaneHuro,
He sensemcs aghheKkmueHbIM UH2UOUMOPOM pocma OfyxosiesbIX KIemok 8 usyyaemoul 0o3e. B yacmHocmu,
rpouyeHm pocma elKo3HbIX Knemok 0ns Haubornee YyyscmeumerbHbiX uHull 6bin: 68,48 (RPMI-8226),; 69,30

(HL-60 (TB)); 0ns HeMesKokremo4Ho20 paka reakoeo — 63,06 (HOP-92); dns menaHombl —

47,82 (SK-MEL-5);

67,37(UACC-62); dns paka noyku — 56,66 (UO-31). HyscmeumernbHOCMb 8cex JIUHUL paKo8bIX KIIEMOK moJi-
cmou kuwku, LUHC, au4Hukos, npocmambsi U MOSI0YHOU xeresbl bbiria NpUMEepPHO Ha ypOo8HE KOHMPOIIs.

In our present investigation a large group of al-
kylation products of 3-mercapto-4-amino-1,2,4-tri-
azole(4H) has been synthesized [1]. Due to the pres-
ence of the aminogroup in their structure these sub-
stances possess a high hydrophility and have not a
wide spectrum of the possible pharmacological ac-
tivity. The main way for decreasing hydrophility for
chemical substances is their chemical modification.
We planned such modification of the aminogroup in
compounds 1 basing on the literature data about the
possible reactivity and products with the pharma-
cological activity. Thus, large series of compounds
with a modified aminogroup are acylated [2], aryli-
dene [3-6], thiosemicarbazide [7, 8] derivatives and
products of their cyclization [8, 9]. Mainly the sub-
stances synthesized have the antimicrobial activity.

For our investigation we planned to obtain che-
mical compounds with another structure. We have
taken into account that combination in one mole-
cule of both 1,2,4-triazole and pyrrole fragments is
promissing for obtaining highly active substances
with different kinds of the pharmacological activity
[10-12]. 1t has been also noted that these substances
possess the antitumour activity.

The abovementioned facts were prerequisites for
planning modification of compounds 1 previously
synthesized into the corresponding pyrrole deriva-
tives 3 (Scheme).

For carrying out this synthesis we considered dif-
ferent possible methods of transformation of the ami-
nogroup into the pyrrole cycle. The simplest way, in
our opinion, is to use Paal-Knorr pyrrole condensa-
tion of 2,5-dimethoxytetrahydrofuran with amines,
which usually allows to synthesize N-substituted pyr-
roles under very mild reaction conditions in good to
excellent yields [13].

So, the end products 3a-y (Table 1) have been ob-
tained by Paal-Knorre pyrrole condensation of the ini-
tial aminocompounds 1 with 2,5-dimethoxytetrahy-
drofuran 2 in the acetic acid medium. These condi-
tions allow us to obtain substances 3 a-z with good
yields and purity.

The structure of the substances synthesized has
been proven by elemental analysis and NMR spectra
data (Table 2).

All compounds synthesized contain signals of the
cyclohexane system protons as two multiplets in their
NMR spectra at 2.39-2.33 ppm (methyne protone)
and 1.76-1.13 ppm (cyclohexyl methylene groups pro-
tones). Unlike the starting compounds (1) the end
products (3a-z) have no signal of 4-aminogroup pro-
ton as a singlet in the spectra at 5.87-5.92 ppm [1].
Instead of it, signals of the pyrrole ring are present
as two triplets at 7-20-7.17 and 6.32-6.29 ppm due
to the presence of two pairs of magnet equivalent to
methyne protons in the pyrrole structure. In some
cases these signals overlap with aromatic protons of
substituents signals interpreted in the correspondence
with their intensity and multiplicity (Table 2). All
spectra also contain singlets at 9.54-10.70 ppm due
to presence of amide NH-protons.

Traditionally the preliminary prediction of the pos-
sible pharmacological activity by computer progno-
sis (PASS programme) [14] was used as the next step
of our investigation for optimizing of the pharmaco-
logical screening.

Among activities, which are more probable for the
substances synthesized, there is inhibition of MAO
and some enzymes (Pa = 0.554-0.729). It should be
noted that there is not enough information about
structures like these ones.

Due to the prognosis and logical analysis data
the substances synthesized have been examined as
possible anticancer agents in vitro.

Of the compounds synthesized only one (3w)
was selected by the National Cancer Institute (NCI)
within the Developmental Therapeutic Programme
(www.dtp.nci.nih.gov) for in vitro cell line screening.
Anticancer assays were performed according to US
NCI protocol [15]. The compound was evaluated in
one dose in the primary anticancer assay towards
approximately 60 cell lines (the concentration was
10> M). The human tumour cell lines represent all
forms of cancer (such as non-small cell lung cancer,
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Table 1

Yields, melting points for the substances synthesized
with the general formula of

R1

NN N g
O/<N)\S/\Y(

N © R?

)

colon cancer, breast cancer, ovarian cancer, leuke-
mia, renal cancer, melanoma, prostate cancer). In the
screening protocol, each cell line was inoculated and
pre-incubated for 24-48 h on a microtiter plate. Test
agents were then added at the single concentration
and the culture was incubated for additional 48 h. The
end point determinations were made with a protein
binding dye, sulforhodamine B (SRB). The results for
each test agent were reported as the percent growth

Comp. R R R | Yield | Melting point °C of the treated cells compared to the untreated con-
3a 3-Me H H | 734 114-6 trol cells.
3b 2t H H 772 130-2 As result of this investigation we have noted that,
3c 4-Et H H 81.1 1346 unfortunately, substance 3w is not an effective inhi-
3d 4-i-Pr H H 74.4 138-40 bitor of tumour cells in the dose studied, in particu-
3e -OMe H H 76.5 118-20 lar the growth percent for leukemia cells for more sen-
3f 3-C| H H 70.8 125-7 sitive lines is 68.48 (RPMI'8226), 69.30 (HL'60(TB)),
3g 4l H H 76.4 1924 for non-small cell lung cancer - 63.06 (HOP-92); for
3 4F H H | 805 158-60 renal cancer - 56.66 (UO-31). Sensitivity of all cancer
3 3-CF, H H | 729 1279 cell lines for the colon, CNS, ovarian, prostate and
3K 4-OFt H H | 733 2035 breast cancer was approximately at the control level.
3 |4cooMe| H H 757 218-20 The next step for investigation of these compounds
3m | 2-COOEt H H 776 1357 will be the research of the CNS activity.
3n | 4-COOEt H H 77.5 84-6 Experimental Part
30 4-COMe H H 721 203-5 . . .
3 P Me sMe | H 204 1646 Melting points were determined by the open ca-
3p Mo Me | H 77'8 158-60 pillary tube. NMR 'H spectra were recorded on a Bru-
3? > Me e | H 74'3 1602 ker WM spectrometer (300 MHz); solvents - CDCl,
3 3 Mo sMe | H 75'5 1568 or DMSO-d,; chemical shifts were in ppm, TMS was
3t T Me =] m 76'2 1335 used as an internal standard. The purity of the com-
34 3 Me pry m 73'1 1602 pounds synthesized was monitored by TLC.
3v Me 1| aMe |e-Me 83'3 1668 The elemental analysis data correspond to the
3w | 20Me |4OMe| H | 776 1168 calculated ones.
™ 3oMe |20Mel H 38 16870 N-Phenyl-2-(5-cyclohexyl-4-(1H-1-pyrrolyl)-4H-
3y >l ol m 17 2202 1,2,4-triazole-3-ylthio)acetanilides (3a-y, Table 1)
: (ageneral procedure). To the solution of 0.005 mole
Table 2
Chemical shifts (6, ppm) at NMR "H spectra of the substances synthesized
Comp. N:_' |:|S’ Ar-H ng rr2cI>_I|et 3Pzrgcl)_l|et SS_CZ?’ 1ﬁHr’n 5xCH, (cyclohex), 10H, m Other
1 2 3 4 5 6 7 8 9
7.40,2H,m, 7.19,3H, m, 2.36,4H i ]
3a 10.26 6.90, 1H, d 6.31 410 (+CH,) 1.76-1.16
] 2.57,2H, k8, CH,CH,,
3b 9.69 7.35,1H,d,7.18,5H, m 6.31 413 2.36 1.76-1.16 1.11,3H, ¢, CH,
3c 10.27 7.48,2H,d,7.19,4H, m 6.31 4.10 2.35 1.75-1.15,13H, m (CH,) 2.51,2H,¢c,CH,
3d 10.26 7.45,2H,d,7.17,4H, m 6.31 4.09 2.36 1.75-1.16, 16H, m (+2x CH,) 2.84,1H,c,CH
se |96z | 7IRATOG MM G50 | 631 | 414 | 235 1.76-1.16 3.32,3H, s, OCH,
3f 10.62 | 7.09;7.38-7.54, m, 4H 7.18 6.30 411 2.39 1.72-1.17
3g | 1041 | 86%1Hd ;ggg;‘ r‘j{ 763 MG | 635 | 411 | 234 1.73-1.17,13H (+CH,) | 4.31,2H, q, CH,CH,
7.57,1H,d,7.36, 2H, m, i ]
3h 10.56 6.91, TH.t 7.20 6.32 413 2.36 1.75-1.15
3i | 1041 7.59,2H,m, 7.19, 4H, m 6.31 410 | 236 1.73-1.14 -
3j 10.71 8.06-7.44,4H, m 7.20 6.32 4.14 2.34 1.71-1.15 -
3k 10.18 7.45;6.87,dd, 4H 7.18 6.30 4.07 2.34 1.74-1.15, 13H (+CH,) 3.96, 2H, q, OCH,
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Table 2 continued
1 2 3 4 5 6 7 8 9
3l 10.67 | 7.93,2H,d,7.70, 2H, d 717 6.29 414 235 1.74-1.16 3.81,'s, 3H (OCH,)
3m | 11.20 | 7.50,2H,m, 7.35, 1H, m 7.19 6.31 4.10 235 1.73-1.15 2.31,3H, s, CH,
3n | 1064 | 7.93,2H.d,7.70,2H,d 717 6.30 413 235 1.74-1.16, 13H (+CH,) 4.28, 2H, g, CH,CH,
30 1069 | 7.94,2H,n,7.72,2H, 1 7.19 6.31 4.16 2.35 1.76-1.15 2.51,3H, ¢, CH,
2.25,3H, ¢,
3p | 974 | 7.14,1H,d,6.04,2H, m 7.20 6.32 4.11 236 1.75-1.17 207,30, 5, 2xCH,
3q 961 7.05, m, 3H 7.18 6.31 4.11 235 1.75-1.16 2.49, 6H, s, 2xCH,
7.23,1H,c, 7.08, TH, d, ) 249, 3H, c,
3r 9.64 6.80, 1H. d 7.18 6.30 4,09 235 1.75-1.15 2.13,3H, 5, 2xCH,
3s | 1017 7.17,4H, m, 6.72,1H,c 6.29 408 235 1.76-1.16 2.18, ¢, 6H, CH,
3t 9.72 7.59,1H,s,7.19,4H, m 6.31 4.12 2.35 1.73-1.16 2.20,3H, s, CH,
3u | 1041 | 7.50,2H,m, 7.35, 1TH, m 7.19 6.31 4.10 235 1.73-1.15 2.31,3H,s, CH,
2.21,3H, ¢,
3v 9.53 6.86, 2H,s 7.18 6.31 4.09 236 1.73-1.15 2.06,3H, 5, 2xCH,
7.76,1H,d, 6.61, H,s, ] 3.81,3H,c,
3w | 951 641,11 d 7.19 6.31 4,09 233 1.73-1.13 374 3,5, 2%CH,
3x | 10.20 7.28-7.19,5H, m 6.32 408 235 1.76-1.16 2.71,6H, ¢, 2xOCH,
3y [1028]| 7.54,d;2H,735t,1H | 7.7 6.30 416 234 1.73-1.15 -

of N-phenyl-2-(4-amino-5-cyclohexyl-4H-1,2,4-triazol-
3-ylthio)acetanilide 2 [1] in 40 ml acetic acid add
0.005 mole of 2,5-dimethoxytetrahydrofurane. Reflux
the reaction mixture for about 1 h, cool and place
into 200 ml water. Collect and dry the precipitate re-
crystallizing it from ethanol.

Conclusions

1. Series of new N-Phenyl-2-(5-cyclohexyl-4-(1H-
1-pyrrolyl)-4H-1,2,4-triazole-3-ylthio)acetanilides has
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