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Abstrsct:  The interaction of 7-amino-4-methyl-1-R-5-R%-
1,3,4,5-tetrahydro-2H-1,5-benzodiazepin-2-ones with  a,p-
unsaturated ketones — dimethyl-2-oxoglutaconate anthethyl-4-
oxo0-2-pentenoate was investigated in the condition®f the
modified Doebner-Miller reaction. Four-membered deivatives of
the new fused heterosystem — 4,8-dioxo-6,7,8,9-t@ydro-4H-
[1,4]diazepino[3,2,1-hi]pyrido[4,3,2-cd]indole were synthesized
by the condensation of 7-amino-4-methyl-1-R1,3,4,5-
tetrahydro-2H-1,5-benzodiazepin-2-ones  (5-R = H) with
dimethyl-2-oxoglutaconate. By the interaction of 7amino-4-
methyl-5-alkyl-1,3,4,5-tetrahydro-2H-1,5-benzodiazgin-2-ones
with  oxoglutaconate, tricyclic 2-oxo0-2,3,4,5-tetrajpdro-1H-
[1,4]diazepino[2,3-g]quinolines were obtained. Thesaction of 7-
amino-1-methyl(or 5-methyl)-1,3,4,5-tetrahydro-2H-15-
benzodiazepin-2-ones and methyl-4-oxopentenoate aced to
form 10-methylsubstituted [1,4]diazepino[2,3-g]quimline
derivatives. It was established that the directionof cyclization
and the structure of the polycyclic products dependon the
presence of substituents at the 1- and 5-positionsf starting
amines and on the structure ofx, -unsaturated ketone.

Keywords.  7-amino-1,5-benzodiazepin-2-ones,  quinolines,
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|. INTRODUCTION

Some polycyclic benzodiazepines and quinolinekaosvn
to possess miscellaneous biological activity [188limerous

Cyclocondensation was accomplished by the reactibn
amines with dimethyl-2-oxoglutaconate and methgxé-2-
pentenoate (modified Doebner-von Miller sequenae) ai
single step [3,5]. Thus, the treatment of amilzes with 1.5
equiv of unsaturated ketone in dichloromethane cnr
temperature for 24 h and then for additional 24fterathe
addition of M hydrogen chloride solution in glacial acetic
acid gave cyclic derivativd$a-c, llid,e, IVb,d . The yields of
compounds ranged from poor to moderate (16-51%).

For the application of this cyclization methodolofjyst we
employed amine$a-c which did not possess an alkyl group
on the N atom of the heterocyclic diazepine ring. The react
of la-c with dimethyl-2-oxoglutaconate afforded tetracgcli
tetrahydro-4-[1,4]diazepino[3,2,1xi]pyrido[4,3,2¢d]indole
derivativeslla-c. During the first stage of this reaction, the
amino group added to the carbon atom of unsatulettzhe
at p-position with respect to the ketonic function and
cyclization occurred to give the cyclized piperaif3]. The
addition of the acid catalyst effected the dehydmatand
aromatization of the latter together with intrancoilar
acylation of the diazepine ringsNatom by the cyclic ester
group and an indole ring was formed [6]. The pyraiing
closure in 7-aminoderivativda-c took place at the 6-position
of the benzodiazepine moiety
When 7-amino-5-alkyl-substituted benzodiazepinoridse
were treated with oxoglutaconate, the cyclocond&msa
proceeded at the 8-position of the bicyclic hetgcte and

papers have described the synthesis of polycycli- 1 linear tricyclic diazepinoquinolineld,e were obtained. The

benzodiazepine derivatives with a pyridine ring elated to
the heptatomic diazepine nucleus [4]. As a contionaof our
interest in polycyclic 1,5-benzodiazepines we itigaded the
combination of the diazepine and quinoline hetectesyin the
common polyheterocyclic system where the pyridiimg ris
annelated to the aromatic ring of bicyclic benzedjne.

The modified Doebner-von Miller synthesis is onetloé

TLC analysis did not indicate the formation of ismn
products.

Interaction of 7-amino-1-methyl(or  5-methyl)-1,%4,
tetrahydro-21-1,5-benzodiazepin-2-ondb,d with methyl-4-
0X0-2-pentenoate gave only 10-methylsubstituted
[1,4]diazepino[2,35]quinolines IVb,d, i.e, cyclization took
place at the 8-position of starting amines. Theitjpwms of

pathways to the quinoline ring system [2,3]. They kesubstituents in the pyridine cycle of compountif,d

substrates for this condensation reaction are aroraenines

confirmed over again that the first step of cycludensation

and a,p-unsaturated ketones. In the present paper, wertrepteaction is the addition of a primary amino groohte carbon
our results on the preparation of tetracyclictom of unsaturated ketone. It is noteworthy theraction of

diazepinopyridoindoles and tricyclic diazepinoquines.

[l. RESULTS AND DISCUSSION
In  this study, 7-amino-1,3,4,5-tetrahydrb-d,5-

Ib with glutaconate gave four-membered indole deireat
IIb . The change of the reaction direction is suppgsedated

with the steric effect of methyl group. The cyctipa at the 6-
position of benzene nucleus does not take placetaube

relatively large steric volume of methyl group.

benzodiazepin-2-oneda-e were used as starting amine

components to prepare annelated derivatives (Sch&me
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The synthesis of the starting materieq7] andid [8] was
described in our previous studies. Derivatilkes,e were then
easily obtained from the corresponding nitrodeixgtVb,c,e
by catalytic hydrogenation. 1,4-Dimethyl-7-nitrd34,5-
tetrahydro-2-1,5-benzodiazepin-2-on&/1§) and 4-methyl-7-
nitro-5-(2,2,2-trifluorethyl)-1,3,4,5-tetrahydrd421,5-

Miller quinoline synthesis. It was confirmed thaétformation
of a new pyridine ring took place at the adjacesifion with
respect to the primary amine group of the startiompound.
However, the regiochemical outcome of cyclizati@aation
for asymmetrically substituted aromatic amines was
unpredictable [3,11]. Our studies showed that tihection of
cyclocondensation reaction depended on the substguat the

benzodiazepin-2-oneVé) were prepared according to thel- and 5-positions of seven-membered heterocydieoanthe

procedure described in our previous work [9]. ComqbVc
was synthesized by alkylation of 4-methyl-7-nitr&;4,5,-
tetrahydro-2-1,5-benzodiazepin-2-one  [10]  with
bromopropane under phase-transfer catalysis conditiThe
starting aminobenzodiazepinones carrying variougylal
groups at the Nand N, atoms of the diazepine heterocycle
ring were chosen for their acute solubility in argasolvents.
The structures attributed to the compounds destiitbéhis
paper are consistent with the results of elememtalysis, IR,
'H NMR spectral data. In this connection, theNMR spectra
of linear and angular condensed regioisomeric mystare
particularly significant. The signals of two benegeming
protons form two doublets or two singlets for compdsiia-
c and llid,e, IVb,d,

1-

structure of thex,p-unsaturated ketone.

I1l. EXPERIMENTAL

Melting points were determined in open capillatiesthod
con a MEL-TEMP 1202D apparatus and are uncorredibd.
IR spectra (potassium bromide) were taken on aifP&ilkner
Spectrum GX FT-IR spectrometett (300 MHz) NMR
spectra were recorded in deuteriochloroform on aiavia
Unity Inova 300 spectrometer at 302 K. The chemstafts
are referenced to tetramethylsilase({H) = 0). The values of
chemical shifts are expressed in ppm and couplorgstants
(J) in Hz. The reactions were controlled by the TL@&thod

respectively. These assignments ar@nd performed on a Merck precoated silica gel atumi roll

unambiguously confirmed when NOE is observed betwed80F:ss with chloroform-ethyl acetate-methanat/y, 14:7:1)

amide group (NH) or methyl group (NCHs) protons and the
nearest benzene ring proton (16-25%
respectively).

The quinoline derivatives are highly colored compas
and ethanolic solutions ofllid,e exhibit deep colors
accompanied with fluorescence.

as the eluent and was visualized with UV light. @olumn

and 11-249cuum chromatography [12] was performed with ailgel

Chemapol L 5/40 mesh.

Dimethyl-2-oxoglutaconate was synthesized from 2-
oxoglutaric acid according to [5], methyl-4-oxo-2ftenoate
was synthesized analogically from 3-bromolevuliracid

Generally, we have described the synthesis of novBlethyl ester [13].

heterocyclic systems from variously;-Nand N-substituted
amino-1,5-benzodiazepinones employing the Doeboar-v
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General Procedure for the Synthesis of lla—c, llid,e,
IVb,d. To a stirred solution of the
aminobenzodiazepinora-e (5.0 mmol) in 100-300 ml of dry
dichloromethane, 1.28 ¢
oxoglutaconate or 0.96 g (7.5 mmol) of methyl-4-@o

Hz, 3H, CH), 2.36 (dd,J = 11.3, 13.4 Hz, 1H, CHi 2.61

appropriate(ddd,J = 1.4, 5.4, 13.4 Hz, 1H, GH 3.78 (m, 1H, CH), 4.06

(s, 3H, OCH), 4.06-4.20 (m, 2H, 5-C}, 4.10 (s, 3H, OCH),

(7.5 mmol) of dimethyl-2-8.06 (s, 1H, 6-H), 8.44 (br s, 1H, NH), 8.60 (s,, IH-H),

8.67 (s, 1H, 9-H)Anal. Calcd. for GgH1gF3N3Os: C, 53.65; H,

pentenoate was added. The mixture was stirred ainro 4.27; N, 9.88. Found: C, 53.48; H, 4.36; N, 10.01.

temperature for 24 h. Then 4 ml (12.0 mmol) bf Bydrogen
chloride solution in glacial acetic acid was addew the
intensively colored mixture was stirred at room pemature
for additional 24 h. In some occasions, the prégipi was
formed. The mixture was treated with a saturatedeags
sodium hydrogencarbonate solution until the aququusse

Methyl 1,4,10-trimethyl-2-oxo-2,3,4,5-tetrahydro-1H-
[ 1,4] diazepino[ 2,3-g] quinoline-8-carboxylate (IVb)

Yellow crystals (diethyl ether, 33% yield), mp 2235 °C;
'H NMR: § 1.32 (d,J = 6.2 Hz, 3H, 4-Ch), 2.35 (ddJ = 8.0,
13.1 Hz, 1H, CH), 2.63 (ddJ = 5.2, 13.1 Hz, 1H, C}), 2.73
(d, J = 0.8 Hz, 3H, 10-Ch), 3.52 (s, 3H, 1-Ck}, 3.7 (br s,

became alkalinep 7-8), then the organic phase was washetiH, NH), 4.06 (s, 3H, 8-C§}, 4.10 (m, 1H, CH), 7.69 (s, 1H,

with water. After drying over magnesium sulfate athck
removal of the solvent in vacuum, the dark semidsasidue
was subjected to purification. Recrystallizatioanfr a proper
solvent gave pure compoundiéd,e and IVb,d. Dark oily
residues were subjected to dry column
chromatography (silicagel) using the dichloroethetigyl
acetate system for gradient elution. Organic fomdiwith R
~0.35 were collected and after removal of the sahgave
compounds lla-c.
recrystallization from a proper solvent.

Methyl 6-methyl-4,8-dioxo-6,7,8,9-tetrahydro-4H-

[ 1,4] diazeping[ 3,2,1-hi] pyrido[ 4,3,2-cd] indole-2-carboxylate
(la)

Brightly yellow crystals (chloroform, 30% yield), pr299-

302°C [6].

Methyl 6,9-dimethyl-4,8-dioxo-6,7,8,9-tetrahydro-4H-

[1,4] diazepingl 3,2,1-hi] pyrido[ 4,3,2-cd] indole-2-carboxylate
(Ilb)

Orange crystals (chloroform, 29% vyield), mp 231-283

[6].

Methyl 6-methyl-4,8-dioxo-9-propyl-6,7,8,9-tetrahydro-4H-

[ 1,4] diazepina[ 3,2,1-hi] pyrido[ 4,3,2-cd] indole-2-carboxylate
(lic)

Orange crystals (mixture of diethyl ether and etigétate,
yield 25%), mp 163-165C; IR: 1725, 1702, 1660 chm'H
NMR: 6 1.00 (t,J = 7.4 Hz, 3H, CH), 1.49 (d,J = 6.7 Hz, 3H,
CH;), 1.65-1.89 (m, 2H, C§), 2.99 (ddJ = 2.4, 14.0 Hz, 1H,
CH,), 3.13 (ddJ = 5.4, 13.9 Hz, 1H, C}), 3.96-4.12 (m, 2H,
CH,), 4.13 (s, 3H, OCH), 4.89 (m, 1H, CH), 7.64 (d,= 9.4
Hz, 1H, 10-H), 8.00 (dJ = 9.4 Hz, 1H, 11-H), 8.72 (s, 1H, 3-
H). Anal. Calcd. for GoH1gN3O,: C, 64.58; H, 5.42; N, 11.89.
Found: C, 64.30; H, 5.31; N, 11.64.

Dimethyl 4,5-dimethyl-2-oxo-2,3,4,5-tetrahydro-1H-
[ 1,4] diazepino[ 2,3-g] quinoline-8,10-dicarboxylate (111d)

Yellow crystals (ethyl acetate, 46% yield), mp 2% °C;
IR: 3319, 3196, 1723, 1670 ¢n'H NMR: § 1.31 (d,J = 6.1
Hz, 3H, CH), 2.44 (ddJ = 8.9, 13.4 Hz, 1H, C}, 2.72 (dd,
J =428, 13.4 Hz, 1H, C}), 3.02 (s, 3H, Ck), 3.94 (m, 1H,
CH), 4.06 (s, 3H, OC}), 4.11 (s, 3H, OCH), 7.83 (s, 1H, 6-
H), 8.49 (s, 1H, 11-H), 8.59 (s, 1H, 9-H), 8.67 ¢brlH, NH).
Anal. Calcd. for GgH1oN3Os: C, 60.50; H, 5.36; N, 11.76.
Found: C, 60.64; H, 5.30; N, 11.90.

Dimethyl 4-methyl-2-ox0-5-(2,2,2-trifluorethyl)-2,3,4,5-
tetrahydro-1H-[ 1,4] diazepino[ 2,3-g] quinoline-8,10-
dicarboxylate (llle)

Yellow crystals (ethyl acetate, 51% yield), mp 258 °C;
IR: 3320, 1745, 1727, 1693 ¢n'H NMR: § 1.21 (d,J = 6.1
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6-H), 7.70 (s, 1H, 11-H), 7.96 (4,= 0.8 Hz, 1H, 9-H)Anal.
Calcd. for G/H19N3O3: C, 65.16; H, 6.11; N, 13.41. Found: C,
65.02; H, 6.08; N, 13.49.

Methyl 4,5,10-trimethyl-2-oxo-2,3,4,5-tetrahydro-1H-

vacuuri,4] diazepino[ 2,3-g] quinoline-8-carboxylate (1Vd)

Yellow crystals (ethyl acetate, 35% yield), mp 228 °C;
'H NMR: § 1.25 (d,J = 6.2 Hz, 3H, 4-Ch), 2.39 (ddJ = 9.4,
13.2 Hz, 1H, CH), 2.65 (dddJ = 1.1, 5.2, 13.2 Hz, 1H, Gl

Pure compounds were obtained by.72 (d,J = 0.8 Hz, 3H, 10-Ch), 3.00 (s, 3H, 5-C}}, 4.08 (s,

3H, 8-CH), 7.54 (s, 1H, 11-H), 7.83 (s, 1H, 6-H), 7.95Ja;
0.8 Hz, 1H, 9-H), 8.48 (br s, 1H, NHAnal. Calcd. for
Ci7H1oN3Os: C, 65.16; H, 6.11; N, 13.41. Found: C, 65.30; H,
6.17; N, 13.33.

General procedure for the synthesis of Ib,c,e. In a
hydrogenation apparatus, equipped with a magngtiers the
catalyst 10% palladium on carbon (10% of the weighthe
starting nitroderivative) was added to a solutidnsoitable
nitrobenzodiazepinon¥b,c,e (20.0 mmol) in 150-200 ml of
methanol and the mixture was hydrogenated at room
temperature and atmospheric pressure. After thewuoption
of 1.34 1 (60 mmol) of hydrogen the catalyst wdtefed off.
The filtrate was concentrated to dryness in vacand the
resultant solid residue was crystallized from goprosolvent.
7-Amino-1,4-dimethyl-1,3,4,5-tetrahydro-2H-1,5-
benzodiazepin-2-one (Ib)

Synthesized fronVb [9]. Yellowish crystals (ethyl acetate,
77% vyield), mp 149-152C; '"H NMR: § 1.24 (d,J = 6.2 Hz,
3H, CH), 2.28 (ddJ = 7.7, 12.7 Hz, 1H, 3-Cii 2.51 (ddJ
=5.2, 12.6 Hz, 1H, 3-C}), 3.13 (br s, 1H, NH), 3.28 (s, 3H,
1-CHs), 3.66 (br s, 2H, Nk, 4.00 (m, 1H, CH), 6.18 (d, =
2.5 Hz, 1H, 6-H), 6.36 (ddl = 2.5, 8.4 Hz, 1H, 8-H), 6.91 (d,
J = 8.4 Hz, 1H, 9-H)Anal. Calcd. for G;H;sNz;0: C, 64.34;
H, 7.37; N, 20.47. Found: C, 64.38; H, 7.30; N 680.
7-Amino-4-methyl-1-propyl-1,3,4,5-tetrahydro-2H-1,5-
benzodiazepin-2-one (Ic)

Synthesized fronVc. Beige colored crystals (mixture of
methanol and diethyl ether, 71% yield), mp 143-185 IR:
3407, 3345, 3330, 3233, 1666-1609 ¢+ NMR: & 0.84 (t,
J=7.4Hz, 3H, CH), 1.23 (d,J = 6.2 Hz, 3H, ChH), 1.50 (m,
2H, CH,), 2.23 (ddJ = 7.5, 12.6 Hz, 1H, 3-Ciji 2.48 (ddJ
= 5.2, 12.6 Hz, 1H, 3-C}jl, 3.05 (br s, 1H, NH), 3.64 (br s,
2H, NH,), 3.73 (m, 2H, CH), 3.98 (m, 1H, CH), 6.18 (d, =
2.5 Hz, 1H, 6-H), 6.35 (ddl = 2.5, 8.4 Hz, 1H, 8-H), 6.93 (d,
J = 8.4 Hz, 1H, 9-H)Anal. Calcd. for GsH;gN;O: C, 66.92;
H, 8.21; N, 18.01. Found: C, 67.23; H, 8.32; N 897.
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7-Amino-4-methyl-5(2,2,2trifluoroethyl)-1,3,4,5-tetrahydro-
2H-1,5-benzodiazepin-2-one (le)

Synthesized fronVe [9]. Yellowish crystals (mixture of !

diethyl ether and hexane, 95% vyield), mp 156-268 IR:
3454, 3371, 3174, 1677 &in™H NMR: 6 1.08 (d,J = 6.1 Hz,
3H, CH), 2.22-2.40 (m, 2H, C}), 3.3-3.7 (br s, 2H, N,
3.53 (dqg,J = 8.9, 15.4 Hz, 1H, 5-C})i, 3.83 (dg,J = 8.6, 15.4

Hz, 1H, 5-CH), 4.02 (m, 1H, CH), 6.42-6.46 (m, 2H, 6-H, 8-

H), 6.81 (m, 1H, 9-H), 7.83 (br s, 1H, NHjnal. Calcd. for

CioH14F3N30: C, 52.75; H, 5.16; N, 15.38. Found: C, 52.87‘10

H, 5.24; N, 15.30.
4-Methyl-7-nitro-1-propyl-1,3,4,5-tetrahydro-2H-1,5-
benzodiazepin-2-one (Vc)

To a solution of 2.2 g (10.0 mmol) of 4-methyl-Zrai

1,3,4,5-tetrahydro42-1,5-benzodiazepin-2-one [10] in 150 mi
of benzene, 0.5 g (1.50 mmol) of tetrabutylammoniun2.

bromide, 15 ml 50% aqueous sodium hydroxide andnil.8
(20.0 mmol) of 1-bromopropane were added. The i@agtas
performed according to the procedure method A presty
described by us [9]. The working-up of the reactioixture

gave 1.6 g (61%) o¥c. Yellowish crystals (ethyl acetate), mp

116-118°C; IR: 3296, 1651, 1517, 1344 ¢m'H NMR: §
0.85 (t,J = 7.4 Hz, 3H, CH), 1.32 (d,J = 6.3 Hz, 3H, CH),
1.54 (m, 2H, CH), 2.28 (dd,J = 7.4, 12.9 Hz, 1H, 3-Cjj,
2.57 (dd,J = 5.2, 12.9 Hz, 1H, 3-Chi 3.55 (br s, 1H, NH),
3.86 (m, 2H, CH), 4.12 (m, 1H, CH), 7.29 (d,= 8.8 Hz, 1H,
9-H), 7.76 (dJ = 2.6 Hz, 1H, 6-H), 7.89 (dd,= 2.5, 8.8 Hz,
1H, 8-H). Anal. Calcd. for GsH17N3Os: C, 59.30; H, 6.51; N,
15.96. Found: C, 59.61; H, 6.63; N, 16.12.
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Regina Janciene, Algirdas Klimavicius, Zita Staniulyte, StanislavaPalaikiene, Jonas Meskauskas, Algirdas Palaima,5-Aizvietotu
7-amino-tetrahidro-1,5-benzodiazen-2-onu ciklokondendgicija ar a,p-nepiedtinatiem ketoniem.

Modificetas Debnera-Millera reakcijas afidbs [Etita 7-amino-4-metil-1-R5-R>-1,3,4,5-tetrahidro-2H-1,5-benzodiaze®-onu (1-R = H,
CHs, CH7; 5-R; = H, CH;, CH,CF;) iedartiba aro,p- nepiestinatiem ketoniem — dimetil-2-oksoglutakatn un metil-4-okso-2-penteatu.

Ciklizacijai izmantots sauss himdenraza &dums ledus dtskabg. 7-Amino-4-meti|—l—§-l,3,4,5-tetrahidro-2H-1,5-benzodiam~[2-onu (-
R' = H, CH;, CH; un 5-R = H) kondenacija ar dimetil-2-oksoglutakdiiu sintezti jaunas konder@as heterosisimas Getrcikliski
savienojumi ar lgkisku uzhuvi — 4,8-diokso-6,7,8,9-tetrahidro-4H-[1,4]diazep[3,2,1-hi]pirido[4,3,2-cd]indolo-2-karbonalies metilesteri
lla-c. 7-Amino-4-metil-5-alkil-1,3,4,5-tetrahidro-2H-tf&enzodiazejn-2-onu (1-R =Hun5R= CH,, CH,CFs) reakcih ar oksoglutako#tu
ieguti tricikliski produkti — 2-okso-2,3,4,5-tetrahidibH-[1,4]diazefno[2,3-g]hinoino-8,10-dikarbonsibes dimetilesterilld,e . 7-Amino-1,4-
dimetil(vai 4,5-dimetil)-1,3,4,5-tetrahidro-2H-1lenzodiazeim-2-onu reakc ar metil-4-oksopentertu veidojas 2-okso-2,3,4,5-tetrahidro-
1H-[1,4]diazeno[2,3-g]hinoino-8-karbonskbes 10-metilaizvietoti atvasijumi IVb,d. Siem savienojumiem ir kondeitas heterosistmas
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lineara uzhive, neatkagi no izejas savienojumu diaZep cikla aizvietajiem 1- un 5- vieis. Piekdits, ka policiklisko produktu struitu,
t.i., ciklizacijas reakcijas virzienu nosaka izejasiamaizvietodji 1- un 5- vieeis una,p-nepiedtinata ketona uzbve.

Peruna flnuene, Anrupaac Knumasuuioc, 3uta Cranwuante, Cranuciaasa Ilanaiikene, Monac Msamkayckac, Aarupaac Ianaiima.
Huxaokongencanus 1,53aMeleHHBIX 7-AMHHO-TeTparnapo-1,5-06en3oqnazenun-2-0HoB ¢ o,B-HenpeaeTbHLIMA KETOHAMH.

N3yueHo B3ammoeiicTBHE 7-aMI/IHO-4-MCTI/IH-1-R1-5-R2-1,3,4,5T€TpaFI/I,Z[pO-2H-1,5-6CH30,I[I/I336HI/IH-2-OHOB (1—R1 = H, CH;,
C:H; u 5-R = H, CH;, CH,CR;) ¢ o,B-HempenenbHbIME KETOHAMH — JHUMETHII-2-OKCOITYyTAKOHATOM M METHI-4-0KCO-2-
[ICHTEHOATOM B YCJIOBHUSX MoauduuupoBaHHON peakumu JleOHepa-Muniepa, HCIONB3YS IS IUKJIA3aMUAH PAcTBOP CYXOIo
XJIOPDUCTOTO BOAOPOJA B JIASHHOW YKcycHoM kucnorte. KonpeHncauumei 7-aMI/IHO-4-MeTI/IJ'I-1-Rl-1,3,4,5TeTpaFI/I,Hp0-2H-1,5-
6ensomuazernmu-2-oo  (1-R* = H, CH;, CH; u 5-R = H) ¢ auMerni-2-OKCOrMyTAKOHATOM —CHHTE3HPOBAHI
YETHIPEXIUKIMYCCKUE MPOU3BOIHBIC, HOBOH KOHICHCHPOBAHHOW T'€TEPOCHCTEMBI, UMCIONICH YIIIOBOE CTPOCHUE, METHIIOBBIC
s¢upsr  4,8-110KCc0-6,7,8,91eTparunpo-4H-[1,4]mmazenuno[3,2,1-hiltupuno[4,3,2-cdhnmono-2-kapbonosoit  kuciotel lla-c.
[pu B3aumopeiictBuu 7-aMuHO-4-meTmin-5-ankun-1,3,4,5verparuapo-2H-1,5-6eH3011azenus-2-0HOB (1-R1 =Hu5R= CH;,
CH,CF;) ¢ OKCOriIyTakoHaTOM MOJNyYEHBI TPHLUUKIHYSCKHE MPOM3BOJHBIC, AUMETHIOBBIC 3GHpbI 2-0kc0-2,3,4,5eTparuapo-
1H-[1,4]nnazenuno[2,3-glxunonuHo-8,10-ukapoonosoii kuciotsl |ld,e . Peakuusa 7-amuno-1,4-mumernn(van 4,51uMeTn)-
1,3,4,5verparuapo-2H-1,5-0eH301na3enuu-2-0HOB ¥ METWI-4-OKCO-TICHTEHOATa  MpOTeKaeT ¢  obOpasoBanumem  10-
METHUII3aMENIEHHBIX [IPOM3BOAHBIX 2-0Kc0-2,3,4,51erparuapo-1H-[1,4]nuazennno[2,3-gJxuHoauHo-8-kapOOHOBON  KHUCIOTHI
IVb,d, uMeromux IHHEHHOE CTPOEHHE KOHIEHCHPOBAHHOM IeTEPOCHCTEMBI B HE3aBUCHMMOCTH OT 3aMectureied B 1- u 5-
MTOJIOKCHUSX AMAa3eIMHOBOTO I[UKJIA MCXOIHBIX COeAMHCHHH. TakuM 00pa3oM, yCTAaHOBJICHO, YTO CTPYKTYpa MOJUIMKINISCKAX
MPOAYKTOB, T.C. HANpPABJIICHHUC DPEAKIMH IUKIM3AIMH, OMPEICISICTCS NPHUCYTCTBHEM 3amectuTesicii B 1- m S-momoskeHHsx
HCXOJIHBIX AMUHOB, & TaK )K€ CTPOCHUEM 0l,3-HEeMPEIeIbHOTO KETOHA.
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