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CUHTE3 3-APUNI3OKYMAPMUHIB I3 CYJIb®AMIAHAMMU FPYNTAMU

HocnidxeHo e3aemodito 3-apusizokymapuHie i3 x1o0pocynbghoHOB0H KUC/IOMOK Mma 3arporioHo8aHo Memoo 88e0eHHS1 8 MOJIEKY-

11y 3-apunizokymapuHy ¢hapmakoghopHo20 ghpazmeHmy cysibghamioy.

Knro4voei cnoea: izokymapuHu (1H-izoxpomeH-1-oHu), xnopocynbgyeaHHsl, cynbghoHamiou.

IHTepec pocnigHuWKiB 4O OAaBHO BiQOMWX CUHTETUYHMX
[1] Ta npupogHunx cnonyk [2] 3 agpom izokymapuHy (1H-
i30XPOMEH-1-0HIB) 3 KOXHWM POKOM fuvLle MOCUNIOETHCS,
apKe Ui pevyoBMHM MalOTb HaA3BUYANHO BENUKWIA MOTEHLi-
an 3acToCyBaHHsSI SIK B CMHTETWUYHIV OpraHidHi ximii (Ha-
npvknag, ons ogepXkaHHsa isoxiHoniHie [3]), Tak i gk Gioak-
TUBHI cnonyku [4]). OgHak i goci i30kyMmapuHM 3a MacliTa-
6amu 3acTOCyBaHHsI 3HAYHO MOCTYMNAaTbCA CBOIM CTPYKTY-
pHUM i30MepaMm — KymMapuHam Ta XpoMoHaMm. Ha Hawy ay-
MKY, H& B OCT@HHIO Yepry ue fnoB'si3aHo i3 TUM, LLO iCHYHOYi
MEeTOAMKMN CUHTE3Y i3oKyMapwuHiB [5] Ta ix noxigHux He Oo-
3BOMAOTbL OOEPXKYBATU CTPYKTYPU 3 MEBHUMW DYHKLIiOHa-
nbHUMKU rpynamn. OQHUM i3 WNSXiB pO3B'A3aHHS Liei npo-
6nemu € ximiyHa Moaudikauia i30KyMapuHiB, Hanpuknag,
3a JOMOMOroK ManoAoCHiIKEHNX ANs LbOro Knacy Cronyk
peakLin enekTpodinbHOro 3amiweHHs [6, 7].

Hamwn 6yna B1BYEHA MOXIUBICTb BBEAEHHS B MOMEKYIy
3-apunizokymapuHy apMakodOopHOro parMeHTy Cynb-
damigy 3a JOMOMOrol peakLuin cynbgoXnopyBaHHs i3 Ha-
CTynHoo 06pobkoto 6e3 4OAATKOBOrO OUMLLIEHHS OTPUMAaHKX
cynbcoxnopuais apoMaTnyHumM amiHom. OOG'ektamm gocni-

HasBHiCTb enekTpoHO4OHOPHOrO 3amicHuka B 3-(r-
Tonin)isokymapuHi 1b [os3sonsie, 3anexHo Bi4 KiNbKOCTI
XCK Ta yacy npoBefeHHs peakLii, oTpyuMaTti i30KymapuH

HOSO0,CI
B —

3a HasiBHOCTI eneKTPOHOAKLEeNTOPHNX Fpyn Y apuib-
HOMY 3aMiCHUKY i30KymapuHa cynbgOXnopyBaHHS Big-

¢R=4-Br,dR =3-NO,
Hanpsimok 3amillleHHs OAHO3HAa4yHO BCTAHOBMEHWUM 3a
3MIHOIO CurHaniB y crekTpax H AmP: XapaktepHui ans
i30KyMapVvHOBOT CUCTEMM CUrHam 8-oro MpoToHy — Ayonet
npu 8,0-8,2 m.4., — nicns BBEAEHHsI 3aMiCHMKa Yy 7-OMe Mo-
NOXEHHA Mae BUIMA YLUMPEHOro CUHIMeTy, abo ay6nety 3
METa-KOHCTaHTOI Ta 3Ha4yHO 3MilLyeTbCs Y cnabke none.

Cnig  3asHaunTM, WO XxnopocynbdyBaHHa  3-(4-
HITPOEeHiIn)i3okymMapuHy, 3a OaHWMWU ChekTpy H AMP
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—_—

HOSO,CI
—_—

60°C

DKeHHs Oyrno obpaHo 3-apuni3okymapuHu i3 enekTpoHoo-
HOPHUMW (4-MeTUN-) Ta eneKkTPOHOAKLENTOPHUMY (4-6pom-,
3-HiTpo-) rpynamy B apomMaTU4HOMY 3aruLLKy, a TaKoX He-
3amiweHui 3-peHinisokymapuH. Takum YvHoMm, 6yna gocni-
)KeHa He nuwe MOXNUBICTb Moaudikauii  3-apuniso-
KyMapuHiB cyrnbdamigHumMu rpynamu, ane n BCTaHOBMEHUN
HanpsIMOK CynbOXIOPYBaHHSA 3-apuiizoKyMapuHIB 3anex-
HO Bifl XapakTepy 3aMiCHUKIB y apOMaTU4HOMY 3armLLKY.

B pesynbTati 06po6kn 3-cheHinizokymapuHy 1a Hagnu-
WKom XxropocynbdoHoBoi kucnotn (XCK) 3a kiMHaTHOI
TemnepaTypu LUBMOKO, 3 BUCOKMM BUXOAOM Ta 6e3 yTBO-
peHHsa NobiYHMX MpOAYKTIB BiAOYBaETLCA CynbdOXMopy-
BaHHSA B 4-Te MONIOXEHHS (heHiNbHOro 3amicHuka (3a ga-
HUMW cneKTpocKonii H AMP) i yTBOpeHHs cynbgoHinxmno-
pupa 2a. lMopanble cynboxnopyBaHHA He crocTepira-
€TbCA HaBiTb NP MiABULLEHHI TeMNepaTypu peakuii Ta 36i-
nbleHHi kinbkocti XCK. BcTaHoBneHo, W0, NOpiBHSHO i3
iHWWMKY BUNpoOyBaHMMK i30KyMapuHamu, caMme He3amille-
HUIA 3-peHini3okymMapuH ae Havkpalli pe3ynbTtati B pea-
KUil cynbgoxnopyBaHHs (YyTBOPIOETLCA Crofnyka CrekTpa-
NbHO YMCTa i 3 MalXe KinbKiCHUM BUXOOOM).

SO,Cl

2b 3 ofHieto cynbdOXNOPUAHO rPynok Ta isokymapuH 3b
3 gBoma 3anuwkamun SO,CI:

OyBaETLCS BUKITHOYHO Y 7-OM€e MOJIOXKEHHS i30KyMapuHO-
BOT CUCTEMU:

peakuinHoi CyMilli, TakoX BiAOyBa€ETbCA Y 7-OMe MOMNOXEH-
HSA i30KyMapuHOBOro sfapa, Xo4ya BOHO B AaHii cronyui
CMpsKEHe 3 HITPOrpyrnoo; ane us peakuis He € npenapa-
TUBHO [OLMbHOI, OCKINIbKM CYNPOBOMKYETLCH 3HAYHO
OEeCTPYKLIE0 pEYOBUHMU.

OtpumaHi cynboHinxnopnan 2a-d, 3b 3 BUCOKMM BU-
XOAOM pearylTb 3 apomMaTU4yHUMKU amiHamu, Tak OyB
OTpUMaHui pag UinbLoBux cynbgoHamigis 4a-d, 5b:
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Ar = 4-MeOC4H,; ¢ R = 4-Br, d R = 3-NO,

Peakuis BigbyBaeTbcs 3a M'AKUX YMOB Yy PO34MHi OiOK-
caHy i3 3actocyBaHHAM 10% HagnuwKy amiHy Ta gogaBaH-
HAM OBOX €KBiBaneHTiB TpueTunamiHy.

CwuHTes crnonyku 4d GyB 34iICHEHWIA TONOBHUM YMHOM
Ons ogHO3Ha4vHOl ideHTudikaLlii CTpyKTypu BUXIOHOMO Cy-
nbchoxnopuay, OAep)aHHA SKOro CyrnpOBOMKYETHCA YacT-
KOBVMM PO3KMNafoM pPeyvYOBMHU; BOAHOYAC, BUNYYEHHSA Ta
oumnLLeHHs cynboHamigy He € npobnemaTuyHUMK.

TakMMm YrMHOM, HamMKn BcTaHoBIeHo, Wo ataka XCK Ha-
npaBfieHa B NepLly 4Yepry Ha apoMaTUYHUIA 3aMiCHUK 3-
apuni3oKyMapuHy, i nuwie npu HasBHOCTI Y apoMaTU4HOMY
3aruLLIKy eneKTPOHOaKLUenTopHUX rpyn — y 7-oMe nosno-
XKEHHS1 i30KyMapMHOBOro si4pa; a odepaHi 3a Lieto peakui-
€10 CyNnb@OHINXNopMAN MOXyTb ByTn nerko TpaHchopmo-
BaHi y cynbdoHamign.

EkcnepumeHTanbHa yactuHa. Cnektpu H AMP  Bu-
MipsiHi Ha npunagi Varian Mercury 400. KoHTponb 3a npo-
XOOXKEHHAM peakuii Ta YMCTOTOI OAEepPXKaHUX MPOAYKTIB
3pincHioBaBca metogoM TLUX Ha nnaTiBkax Silufol UV-254,
entoeHT xnopodgopm—metaHon 19:1. [daHi enemeHTHoOro
aHanisy BignoBigalTb po3paxoBaHUM.

BuxigHi isokymapvHun 1a-d cMHTe3oBaHi 3a MeToamKamm
8, 9] (1a), [9] (1b), [10] (1¢), [11] (1d).

BaeanbHa Memoduka cuHme3y cyrnbgoHinxnopudie 2a,
b, 3b. 0o 3 mn XCK (6 mn gna cuHtesy 3b) gogatoTe 3a
KiIMHaTHOT TemnepaTypu nNpu nepemillyBaHHi HEBENUKNMM
nopuisiM/, YHUKalo4M CUMNbHOMO po3irpiBy peakuinHoi cyMi-
wi, 1r i3okymapuHy, nicna gogaBaHHS OCTaHHbOI Mopuii
nepeMilwyoTb Npu KiMHaTHIN TemnepaTypi we 15 x8 (1 rog
ans cuHtesy 3b), nicnsa yoro BunueatoTb Ha 100 r nboay Ta
3anuwatoTb Ha 2-3 roa. CeiTnvMin ocap BiAdINbTPOBYIOTh,
NMPOMMBAIOTL BOAOK Ta BUCYLLYIOTb Ha MOBITPI.

BaeanbHa Mmemoduka cuHme3sy cynbghoHinxnopudig 2c
ma 2d. Harpisatotb o 60°C 4 mn XCK Ta gogatoTb HeBe-
NVKUMK MopuissiMK Npu nepemiysanHi 1 r  BignosigHoro
isokymapuHy. PeakuinHy cymiw nepemiwytoTs npy 60°C we
20 xB, BunmBatoTb Ha 100 r nboay Ta 3anuwalTb Ha 2-3
rog. Ocag BiA®INbTPOBYOTL, NPOMMBAOTL BOAOK Ta BU-
CYLUYIOTb Ha MOBITPi.

BazanbHa memoduka cuHme3sy cyrnbghoHamidie 4a-d,
5b. [1o po3umHy 1 MMOMb BignNoBiAHOro CynbgOHINXnopuay
(BKOPUCTOBYIOTL CYNMbMOHINXNOPUAKN, OAepXaHi 3a none-
pegHiMM MeToankaMmmn 6e3 4oAaTKOBOro OYULLEHHS) B 5 Mn
giokcaHy pgopatoTb 1,1 MMONb  M-METOKCUaHINiHy Ta
0,25 Mn TpueTMnamiHy, TPOXM HarpiBaloTb Npu Nepemilly-
BaHHi OO YTBOPEHHS1 04HOPIAHOT CyMilli Ta 3anuwarTb Ha
Hi4v, nicns yoro BunueatoTb y 25 mn Bogn. Ocaga, Lo yTBo-
pvBCH, BiAMINbTPOBYOTL, MPOMMBAOTL BOAOK Ta KpucTa-
ni3yloTb i3 nponaHony-2 (4a, b) abo cymiwi nponaHon-2—
anveTtundopmamig (4c, d, 5b).

N-(4-MemokcucpeHin)-4-(1-okco-1H-izoxpomeH-3-in)-
6eH3eHcynbhoHamid 4a: Buxin 75%, Tronn = 210°C. CnekTp
'H AMP, 5, m.u., J, Tu: 3.67 (3H, ¢, CH30-4"), 6.72 (2H, A,
J=8.8, H-3",5"), 6.99 (2H, g, J=8.8, H-2",6"), 7.54 (1H, c,
H-4), 7.59 (1H, 1, J=8.0, H-7), 7.68 (1H, A, J=8.0, H-5),

0
0
O
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o SO,NHAr
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O
5b Ve
SO,NHAr

7.77 (2H, p, J=8.4, H-2',6"), 7.80 (1H, T, J=8.0, H-6), 8.02
(2H, p, J=8.4, H-3',5'), 8.17 (1H, A, J=8.0, H-8), 9.82 (1H,
yw. ¢, NH) .
N-(4-MemokcucpeHin)-5-(1-okco-1H-izoxpomeH-3-in)-2-
memunbeHseHcynbghoHamio 4b: Buxig 63%, Tronn = 227°C.
CnexTtp H AMP, 8, m.u., J, Tu: 2.58 (3H, ¢, CH3-4'), 3.65
(3H, ¢, CH30-4"), 6.71 (2H, g, J=8.8, H-3"",5"), 7.00 (2H, g,
J=8.8, H-2"",6"), 7.38 (1H, c, H-4), 7.43 (2H, o, J=8.0, H-
5"), 7.56 (1H, T, J=8.0, H-7), 7.67 (1H, o, J=7.6, H-5), 7.69
(2H, g, J=8.0, H-6'), 7.80 (1H, 1, J=8.0, H-6), 8.16 (1H, A,
J=7.6, H-8), 8.28 (1H, c, H-2'), 9.76 (1H, yw. c, NH).
3-(4-BpomodpeHin)-1-okco-1H-i30xpomeH-7-
cynbgoHo8Ol Kucriomu 4-memokcugbeHinamio 4c: Buxig
81%, Tronn = 253°C. Cnektp 'H AMP, §, m.u., J, My: 3.78
(3H, ¢, CH30-4"), 6.98 (2H, g, J=8.8, H-3"",5"), 7.30 (2H, g,
J=8.8, H-2",6"), 7.48 (1H, c, H-4), 7.63-7.68 (3H, m, H-
5,2',6"), 7.89 (2H, g, J=8.4, H-3',5'), 8.03 (1H, g, J=8.4, H-
6), 8.38 (1H, c, H-8), 9.79 (1H, yw. ¢, NH).
3-(3-HimpogbeHin)-1-okco-1H-i3oxpomeH-7-cyrnbhoHO8OI
Kkucriomu  4-memokcucbeHinamio  4d: Buxin  49%,
Tronn= 186°C. Cnextp 'H SIMP, §, m.u., J, Tu: 3.67 (3H, c,
CH30-4"), 6.71 (2H, g, J=8.8, H-3",5"), 6.98 (2H, o, J=8.8,
H-2",6"), 7.77-7.83 (3H, m, H-4,5,5"), 7.99 (1H, o, J=8.4, H-
6’), 8.30 (1H, g, J=8.0, H-4'), 8.35 (1H, g, J=8.8, H-6), 8.46
(1H, ¢, H-8), 8.69 (1H, c, H-2), 10.00 (1H, c, NH).
3-(4-MemundpeHirn)-1-okco-1H-isoxpomeH-3’, 7-
ducynbghoHo8ol Kucriomu Ou-(4-memokcucgbeHin)amio 5b:
Buxig 72%, Tronn = 140°C. Cnektp 'H AMP, §, m.u., J, Mu:
2.50 (3H, c, CHs-4'), 3.65 (6H, c, 2CH30-4"), 6.71-6.72
(4H, m, 2H-3", 2H-5""), 6.98-7.00 (2H, o, J=8.8, 2H-2"", 2H-
6"), 7.45 (2H, g, J=8.0, H-5"), 7.48 (1H, c, H-4), 7.78 (1H,
4, J=8.4, H-5), 7.94 (2H, o, J=8.0, H-6'), 7.98 (1H, o, J=8.4,
H-6), 8.46 (1H, c, H-8), 8.29 (1H, ¢, H-2'), 8.29 (1H, c, NH),
8.46 (1H, c, NH).
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CUHTES 3-APUITUSOKYMAPUHOB C CYNIb®oAMUAHbIMU rPYMNAMU

UccnedoeaHo e3aumodeiicmeue 3-apuslu3oKymMapuHO8 C XJIOpPCYsibhOHOBOU Kuc/iomol u npedsioxeH MemoO eeedeHuUsi 8 MOJIeKyny

3-apunusokymapuHa ¢hapmakoghopHo20 hpacmeHma cynbghamuda.

Kntoyesnle croea: usokymapuHbi (1H-uzoxpomeH-1-0Hbl), xnopcynsbgupoeaHue, cynbghoHamuobl.
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SYNTHESIS OF 3-ARYLISOCOUMARINES WITH SULFAMIDE GROUPS

Interaction of 3-arylisocoumarines and Chlorosulfonic acid was investigated. Method of creation of pharmacophore sulfamide fragment into the

3-arylisocoumarine molecule was proposed.
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SYNTHESIS OF 4-AMINO-BENZO[/]ISOINDOLE DERIVATIVES BY REACTION
1-AMINO-2-ARYLISOINDOLES WITH MALEIMIDES

Investigated the reactivity of 1-amino-2-arylisoindoles, the main tautomeric forms for which is imine form. It is shown that the
reaction of 1-amino-2-arylisoindoles with maleimides produces derivatives of 4-amino-benzo[f]isoindole. Developed two new methods
for the synthesis of fluorescent derivatives of 4-amino-benzo[f]isoindole, which have several advantages relative described earlier in the
literature: reaction speed, simple selection of products with high purity, better outputs.

Key words: isoindole, rearrangement, bis-Michael adduct.

Introduction. Derivatives of 4-amino-benzol[flisoindole (1),
also known as rearrangement products of the second type are
object of interest from both practical and fundamental points of
view. Thus, compounds containing succinimide fragment
show diversified biological activity, including a-1A adrenergic
receptor antagonist, androgen receptor antagonist, anxiolytic,
antiviral, antibacterial, anti-inflammatory, antitumor,
hypolipidaemic and fungicidal properties [1-6]. Compounds

0
CHs | o
N=— N—
2
/
N + \o
S CHj

PE— .

with isoindole core should have antidepressant and anorexia
effect [7, 8]. Compounds of type (1) have fluorescent
properties [9, 10]. Methods of synthesis (1) are interesting
from the perspective of theoretical chemistry. The formation of
(1) was first shown by our research group for example 2,4-
dymetylpirimido[2,1-a]isoindole (Scheme 1), where (1) was
formed as a result of rearrangement of exo-adduct Michael-
Diels-Alder reaction [9].

(6] R

Scheme 1. Interaction 2,4-dymetylpirimido[2,1-a]isoindole with maleimides

Another known method of synthesis of (1) is the interaction
of bis-Michael adduct (2) of acetylacetone in acetic acid
saturated with hydrogen chloride (Scheme 2). [10]

Results and discussion. This work is devoted to the
study of the reactivity of substituted 1-aminoisoindoles in
reactions with maleimides and synthesis of (1).

Previously, our research group has shown that in the
reaction of 1-unsubstituted aminoisoindoles [11] and its
analogue — 1-ethoxyisoindole [12] with maleimids as a
result of a number of successive transformations bis-
Michael adducts are formed, because for the Curtine-
Hammet principle it is needed only a small amount of initial
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