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Pirolo[1,2-a]hinazolina atvasinajumu sintéze no N-
acilantranilskabes hidrazidiem un a-ketoskabem
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Kopsavilkums. Pirolo[1,2-a]hinazolina atvasinajumi ietilpst gan
dabas vielu, pieméram, alkalolda peganina (Peganine), gan
sintétisku  farmaceitisku preparatu ar analgezéjoSu un
antihipertensivu iedarbibu, ka ari centralo nervu sistému
nomierino$am ipasibam, sastava.

Viena no pirolo[1,2-a]hinazolinu iegiiSanas metodém ir N-
acilantranilamidu reakcijas ar oksoskabém.

Saja darba meés pieradam, ka amidu vieta sekmigi var lietot V-
acilantranilskabes hidrazidus, kurus sintezéjam péc literatiiras
metodikas no izatskabes anhidrida un benzoskabes, 3-
brombenzoskabes, 2-hidroksibenzoskabes (salicilskabes),
izonikotinskabes un nikotinskabes amidiem.

Antranilskabes hidrazidu reakcijas ar 2-oksoglutarskabi un 4-
oksopentanskabi (levulinskabi) ledus etikskabes S$kiduma
mérksavienojumi iegiiti ar augstiem iznakumiem (71-85%).
Hidrazidu izmantoSanas rezultata iegiitie pirolohinazolina
atvasinajumi satur struktiiras fragmentu CO-N-N, kas biezi
raksturigs farmaceitisko preparatu aktivajam vielam.

Minéto oksoskabju lietoSana, savukart, nodrosina COOH vai
CH; grupas ievadiSanu molekula, kas paver, galvenokart
karboksilgrupas gadijuma, molekulas talakas modifikacijas
iespéjas.

Atslegas  vardi:  2-oksoglutarskabe,  4-oksopentanskabe
(levulinskabe), pirolo[1,2-aJhinazolini, antranilskabe, hidrazidi,
N-acilantranilhidrazidi.

1. IEVADS

Kondenséti hinazolinona atvasinajumi ietilpst gan dabas
vielu, gan sint€tisku farmaceitisku preparatu sastava. Vieni no
$ada tipa savienojumiem — pirolo[1,2-a] hinazolini ir alkaloida
peganina (Peganine) struktiiras izoméri [1]. P&tot Sos
savienojumus, atklatas vielas ar analgezgosu [2],
antihipertensivu [3] iedarbibu un centralo nervu sistemu
nomierino$am Ipasibam [4]. Klasiska pirolo[1,2-a]hinazoliu
iegliSanas metode ir 2-aminobenzoskabes esteru vai nitrilu
alkilésana ar 4-halogénbutannitrila atvasinajumiem [5].
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Zinamas arl citas, mazak izmantotas metodes, piem&ram,
aminobenzoskabes (antranilskabes) amidu reakcijas ar 2-
oksoglutarskabi [6] un 4-oksopentanskabi (levulinskabi) [7].

Ar1 musu darba veiktie pétfjumi saistiti ar antranilskabes
atvasinagjumu izmantoSanu kondens&tu pirolohinazolina ciklu
sintézei. Darba merkis bija pétit antranilskabes hidrazidu
reakcijas ar 2-oksoglutarskabi un 4-oksopentanskabi un

novertét So reakciju izmantoSanas iesp&jas pirolo[1,2-
alhinazolina atvasinajumu sintézei.
II. REZULTATI UN TO IZVERTEJUMS
Par izejvielam pirolo[1,2-a]hinazolinu 6, 7 iegiSanai

izmantojam literatlira zinamos 2-N-acilantranilhidrazidus 3a-e,
kurus sintez€jam no izatskabes anhidrida (1) un benzoskabes,
m-brombenzoskabes, salicilskabes, nikotinskabes  un
izonikotinskabes  hidrazidiem (2a-e) dimetilformamida
Skiduma trietilamina klatbtitn€ p&c aprakstitas metodes [8].

Noskaidrojam, ka optimali apstakli 2-N-
acilantranilhidrazidu 3a-e reakcijam ar okso-skabém 4, 5 ir
reakcijas komponentu variSana ledus etikskabg.

Hidrazidu 3a-e reakcijas ar 2-oksoglutarskabi (4) norit
strauji, un, vairuma gadijumu, gala produkti 6 veido nogulsnes
karsta reakcijas maisijuma 5-30 mintsu laika; pirolohinazolina
7 atvasinajumu sint€zei no hidrazidiem 3a-e un levulinskabes
(5) nepieciesams ilgaks laiks — 5-6 stundu variSana un talaka
reakcijas maisijuma apstrade. Pirolo[1,2-a]hinazolma 6, 7
atvasingjumi iegiiti ar labiem iznakumiem (69-85%).
Analitisko raditaju un 'H KMR spektru analize pilniba
apstiprina to struktiiru.

Tatad, varam secinat, ka N-acilantranilhidrazidu 3a-e
reakcijas ar 2-oksoglutarskabi (4) un 4-oksopentanskabi (5) ir
piemérotas un sekmigi realiz€jamas pirolo[1,2-a]hinazolina
atvasinajumu sintézei.

2a-e
6,7
2,3,6,7: R=2a) @ b)@ c)‘@ d)4<7_) e)@N 4,6: R'=COOH; 5, 7: R!= CH,
Br

Bez tam, jaatzimé, ka tieSi Sadu izejvielu plehetosanas
rezultata iegilistam papildus pozitivus momentus. Pirmkart,
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hidrazidu 3a-e izmantoSanas rezultata mérksavienojumi 6, 7
satur struktiiras fragmentu CO-N-N. Biologisko pétjjumu dati
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liecina, ka 8ads elementu izvietojums parasti piemit
savienojumiem ar analggtisku un pretickaisuma aktivitati [9].

Otrkart, o-oksoglutarkabes (4) un levulinskabes (5)
lietosana lauj ievadit gala produkta molekula -COOH vai -CHj;
funkcionalu grupu, kas nodroS$ina, galvenokart
karboksilgrupas gadijuma, molekulas talakas modifikacijas
iespgjas.

III. EKSPERIMENTALA DALA

Reakciju norise un iegiito savienojumu tiriba parbaudita ar
planslana hromatografiju, lietojot Merck plaksnites Kieselgel
60F,s, Skidinataju sisttma — hloroforms:metanols:1.etikskabe,
95: 5: 3. Savienojumu 6, 7 analitiskie dati un "H KMR spektri
atspoguloti 1. un 2. tabula. 2-Oksoglutarskabe (4) un 4-
oksopentanskabe (5) ir komerciali pieejami savienojumi.

2-N-Acilantranilhidrazidi 3a, c-e sintez&ti pec literatliras
metodes [8].

2-N-(3-Brombenzoil)antranilhidrazids (3b) sintezets péc
analogijas ar mingto literatdiru [8].

3b — iznakums 62 %, k. t.201-202 °C, '"H KMR, &, m.d.(J,
Hz): 6,46 (2H, pl.s, NH,); 6,56 (1H, t, J/=7,9, arom.); 6,71 (1H,
d, /=8,1, arom.); 7,21 (1H, t, J=8,1, arom.); 7,51 (1H, t, J=7.9,
arom.); 7,61-7,65 (1H, m, arom.); 7,79-8,03 (1H, m, arom.);

7,93 (1H, d, J=7,9, arom.); 8,06-8,12 (1H, m, arom.); 10,52
(2H, pl. s, NHNH).
Atrasts, %: C 50,18; H 3,69; N 12,23. C4H,BrN;0,.
Apréekinats, %: C 50,32; H 3,62; N 12,57.
4-Acilamino-1,5-diokso-1,2,3,3a,4,5-
heksahidropirolo[1,2-a]hinazolin-3a-karbonskabes  6a-e.
0,001 mol N-acilantranilhidrazida 3a-e un 0,0012 mol 2-
oksoglutarskabes (4) vara 3 ml ledus etikskabes. Kad
izveidojusas nogulsnes (6b un 6e — 5 min.; 6a — 30 min.),
variSanu partrauc un iztur istabas temperatiira ~3 stundas, tad
filtré, zaveé un parkristalize€. Ja nogulsnes neveidojas (6¢ un
6d), vara 3 stundas, tad atdzes€ un atstaj uz 20 stundam istabas
temperatiira. Nogulsnes filtr€, zave un parkristalize.
4-Acilamino-3a-metil-2,3,3a,4-tetrahidropirolo[1,2-
a]hinazolin-1,5-dioni 7a-e. 0,001 mol N-acilantranilhidrazida
3a-e un 0,0012 mol 2-oksopentanskabes (5) vara 3 ml ledus
etikskabes 4 stundas. Atdzese, atstdj uz 20 stundam istabas
temperatiira. Pievieno ~10 ml tidens, maisa. Izveidojusas
nogulsnes 7a-c filtre, zave, parkristalize.
Reakcijas maistjumu, kas satur 7d vai 7e, ietvaicg lidz sausam
atlikumam, pievieno dietiléteri un etanolu (7d) vai heksanu
(7e), tad filtre, zave, parkristalize.

1. TABULA
SAVIENOJUMU 6 UN 7 ANALITISKIE DATI
Atrasts, % . _ Iznakums, %
Savienojums Summara formula Aprekinats, % KuSanas toe én peratura, B (§1§Tdif‘1§fijs )
C H N parkristalizéSanai)

6a CioH5N;05 62,70 431 11.44 >250 78

62,46 4,14 11,50 (C,HsOH)
6b C19H4BrN;0s 51,35 3.13 9.35 >270 71

51,37 3,18 9,46 (C,HsOH)
6¢c C19H5N3040,5H,0 58,68 4.30 10,46 180-182 81

58,46 4,13 10,76 (C,HsOH: H,0, 2: 1)
6d CisH14N4O50,5H,0 57.65 4.00 15,04 >240 75

57,60 4,03 14,93 (C,Hs0H: Hy0, 1: 1)
6e CisH14N4Os 58,97 3.82 14.91 >270 69

59,02 3,85 15,29 (C,HsOH)
7a C19oH17N3050,5H,0 66.34 5.08 12.21 137-140 79

66,27 5,27 12,20 (C,HsOH: H,0, 1: 4)
7b C9H6BrN;050,5H,0 54,21 3.92 9.87 148-150 74

53,92 4,05 9,93 (C,Hs0H: Hy0, 1: 3)
Tc C19oH17N3040,5H,0 63.03 4.82 11,65 155-156 75

63,33 5,03 11,66 (C,HsOH: H,0, 1: 1)
7d CysHsN4O5 64.56 5,02 16,79 184-186 85

64,28 4,79 16,66 ( hromat. viend. bez krist.)
Te CisH6N4O5 64.23 4.64 16.78 230-231 75

64,28 4,79 16,66 (C,HsOH)
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2. TABULA
SAVIENOJUMU 6 UN 7 lH KMR SPEKTRU DATI
Savienojums 'H KMR spektri ( 300 MHz, DMSOy; ), 8, m.d.(J,Hz)

6a 2,49-2,73 (4H, m, 2CH,); 7,38 (1H, t, J=7,5, arom.); 7,51-7,73 (4H, pl. m, arom.); 7,97 (3H, d, J=7,7, arom.); 8,21 (1H, d, J=8,1, arom.); 10,66
(1H, s, NH); 14,30 (1H, pl. s, COOH)

6b 2,51-2,80 (4H, m, 2CH,); 7,37 (1H, t, J=7,5, arom.); 7,51 (1H, t, J=7,5, arom.); 7,71 (1H, t, J=7,5, arom.); 7,84 (1H, d, J=8,0, arom.); 7,93-7,98
(2H, m, arom.); 8,18-8,22 (2H, m, arom.); 10,86 (1H, s, NH); 14,20 (1H, pl. s, COOH)

6c¢ 2,59-2,75 (4H, m, 2CH,); 6,97-7,05 (2H, m, arom.); 7,38 (1H, t, J/=7,7, arom.); 7,48 (1H, t, J=7,4, arom.); 7,74 (1H, t, J=7,5, arom.); 7,96 (2H, d,
J=1,9, arom.); 8,24-8,26 (1H, m, arom.); 10,35 (1H, s, NH); 11,64 (1H, s, OH); 14,78 (1H, pl. s, COOH)

6d 2,49-2,76 (4H, m, 2CH,); 7,38 (1H, t, J=7,5, arom.); 7,56-7,60 (2H, pl. m, arom.); 7,12 (1H, t, J=7,5, arom.); 7,96 (1H, d, J/=7,7, arom.); 8,21
(1H, d, J=8,3, arom.); 8,32 (1H, d, J=7,9, arom.); 9,10 (1H, s, arom.); 10,94 (1H, s, NH); 14,00 (1H, s, COOH)

6e 2,52-2,72 (4H, m, 2CH,); 7,38 (1H, t, J=7,5, arom.); 7,72 (1H, t, J=7,7, arom.); 7,85-7,89 (2H, m, arom.); 7,92 (1H, d, J/=7,7, arom.); 8,20 (1H,
d, J=8,1, arom.); 8.79-8,81 (2H, m, arom.); 11,04 (1H, s, NH); 14,03 (1H, pl. s, COOH)

7a 1,57 (3H, s, CH3); 2,19-2,78 (4H, m, 2CH,); 7,38 (1H, t, /=6,8, arom.); 7,54-7,62 (2H, m, arom.); 7,68-7,81 (2H, d, J=7,7, arom.); 7,96 (3H, pl.
s, arom.); 8,07-8,18 (1H, m, arom.); 10,78 (1H, s, NH)

7b 1,56 (3H, s, CH3); 2,14-2,72 (4H, m, 2CHy); 7,38 (1H, t, J=7,5, arom.); 7,55 (1H, t, J=7,9, arom.); 7,62-7,74 (1H, m, arom.); 7,86 (1H, d, /=7.9,
arom.); 7,92-7,99 (2H, m, arom.); 8,08-8,18 (2H, m, arom.); 10,83 (1H, s, NH)

Tc 1,55 (3H, s, CH3); 2,12-2,76 (4H, m, 2CH,); 6,96-7,10 (2H, m, arom.); 7,38 (1H, t, J/=7.5, arom.); 7,49 (1H, t, J/=7,2, arom.); 7,72 (1H, t, J=7.5,
arom.); 7,89 (1H, d, J=8,1, arom.); 7,98 (1H, d, J=7,7, arom.); 8,09-8,15 (1H, m, arom.); 10,70 (1H, s, NH); 11,49 (1H, s, OH)

7d 1,57 (3H, s, CH3); 2,24-2,77 (4H, m, 2CH,); 7,38 (1H, t, J=7,5, arom.); 7,58-7,64 (1H, m, arom.); 7,72-7,78 (1H, m, arom.); 7,94-8,02 (1H, m,
arom.); 8,04-8,20 (1H, m, arom.); 8,26-8,38 (1H, m, arom.); 8,79-8,81 (1H, m, arom.); 9,12 (1H, s, arom.); 10,91 (1H, s, NH)

Te 1,57 (3H, s, CH3); 2,24-2,74 (4H, m, 2CH,); 7,38 (1H, t, J=7,5, arom.); 7,72 (1H, t, J/=7,3, arom.); 7,86 (2H, s, arom.); 7,97 (1H, d, J=7.3,
arom.); 8,07-8,32 (1H, m, arom.); 8,84 (2H, d, J=5,3, arom.); 11,02 (1H, s, NH)
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Daina Zicane, Irisa Ravina, Zenta Tetere, Maris Turks. Synthesis of Pyrrolo[1,2-a]Quinazoline Derivatives from /N-Acylanthranilic

Acid Hydrazides and a-Ketoacids

Fused quinazolinone derivatives can be found both in naturally occurring alkaloids and in a number of pharmaceutically active substances.
Among them pyrrolo[1,2-a]quinazolines, the structural izomers of Peganine system, had attracted especial attention of the chemists. Structures
containing the latter heterocyclic core with analgesic, antihypertensive and CNS depressing activities were discovered. The classical approach
to the pyrrolo[1,2-a]quinazoline ring synthesis is to alkylate 2-aminobenzoic acid esters or nitriles with 4-halobutanenitrile derivatives.
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A few less common methods were reported, for example reactions of aminobenzoic acid (anthranilic acid) amides with 2-oxoglutaric acid and
4-oxopentanoic (levulinic) acid. It was found that anthranilic acid N-acylhydrazides, prepared from the reaction of isatoic anhydride with
benzoic, 3-bromobenzoic, 2-hydroxy benzoic (salicylic), isonicotinic and nocotinic acid hydrazides, were useful instead of amides.

The reactions of 2-oxoglutaric acid and 4-oxopentanoic (levulinic) acid with hydrazides of anthranilic acid in the refluxing acetic acid were
found to give 3a-substituted 4-acylaminopyrrolo[1,2-a]quinazolines in good yields (71-85%).

Performing the reactions using hydrazides, the synthesized pyrroloquinazoline derivatives contain CO-N-N fragment that is characteristic of
pharmaceutically active substances.

Furthermore, the utilization of oxoacids allows the incorporation of COOH and CHj groups, permitting possibility of their additional
functionalization, and applicatibility for further chemical transformations.

Jaiina 3unane, Upuca PaBuns, 3enta Terepe, Mapuc Typke. CuHTe3 Npou3BOHBIX MHP0J10[1,2-a]XHHA301MHOB U3 rUpaa3ua0oB N-
ANMJIAHTPAHWIOBBIX KHCJIOT M O-KETOKHCJIOT.

ITpon3BoaHbIE KOHAEHCUPOBAHHBIX XMHA30JIMHOB BXOAT B COCTAaB KaK MPUPOAHBIX, TaK U (papMaleBTHUECKUX IpenapaTtoB. CoeJUHEHNUs 3TOrO
THUIa, KOHKPETHO, MUPPoJIo[1,2-a]X1HA30IMHEI, SBJISIOTCS CTPYKTYPHBIMH M30MepaMu ankanoupaa neranuna (Peganine). Ilpu nsyuenun ux
00OHapy>KeHBI BEIIECTBA C AHAJITCTUYECKUMH M aHTHTHIICPTEHCUBHBIMHU CBOMCTBAMH, a TAKXKE YCIIOKOMTEIBHBIM JEHCTBHEM HA LEHTPAIBHYIO
HepBHYIO cucteMy. [lo KiaccnyeckoMy MeToAy NHpPpoio[l,2-a]XMHA30IMH MOMYYaroT AalKWIMPOBAaHWEM JS(QHUPOB WIA HHUTPHUIOB 2-
aMUHOOCH30HHOHN KHCIIOTHI C IPOM3BOAHBIMA 4-rajJoreHOyTaHHUTpHIA. VI3BECTHHI M IpyTrHe, MEHee PaclpoCTpaHEHHBIE METOJBI, HallpuMep,
PeaKIiy aMUI0B aMHHOOECH30KUCIIOTH! (AaHTPAHUIIOBOH KHUCIIOTHI) C 4-OKCONEHTAHOBOH (JICBYJIMHOBOM) KHCIIOTOM.

B nanHo# paboTe BMECTO aMHJIOB YCIICIIHO HCHOJIb30BaHbI IHAPa3uabl N-aHTPAaHWIOBBIX KHCIJIOT, KOTOPBIE CHHTE3UPOBAHBI 110 JINTEPaTypPHOU
METOJUKE W3 aHTHJpUIA H3aTOBOH KHUCIOTHI W THIAPa3sHIOB OeH30WHOH, 3-OpoM-OeH30HHOH, 2-rHIPOKCHOEH30HHOW (CAIMLIMIOBON),
HM30HUKOTHHOBOM M HUKOTHHOBOM KUCJIOTBL.

B peakuusax ruapa3ugoB aHTPaHWIOBOW KHCIIOTBHI C 2-OKCOINIyTapOBOM M 4-OKCOICHTAHOBOW (JIEBYJIMHOBOM) KHCJIOTHI B PAcTBOpE JIEISHOH
YKCYCHOH KHCIIOTHI LIEJIEBBIE COSANHEHHS OyIEHBI C BRICOKMMH BhIxogaMu (71-85%).

IIpn wcmonp30BaHMM THAPA3HAOB IOTyYEHHBIC INPOHW3BOJHBIE HMHPOIOXWHA30IMHOB COAEpXKaT cTpyKTypHbIH ¢(parment CO-N-N, dro
XapaKTepHO aKTHBHBIM BelecTBaM (hapMaIleBTHUECKUX IIPeraparTos.

B cBoro ouepenp, MCHONB30BAaHHE OKCOKHCIIOT obecreunBaer BBenenue B Monekynry COOH m CH; rpynm, 9To OTKpHIBaeT BO3MOXKHOCTB
JajbHeHIIeil Moan(pHUKaIMK MOJICKYJIbI.
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