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(54) Procedeu de obtinere a derivatilor carbonitrilici ai spiro[ciclopropan-

oxindolilor]

(57) Rezumat:
1
Inventia se refera la sinteza derivatilor

carbonitrilici ai spiro[ciclopropan-oxindolilor],
care pot servi ca precursori in sinteza sub-
stantelor cu activitate anti-HIV.

Procedeul include reactia de ciclopropanare
a diazoizatinelor cu acrilonitril, utilizat atat in
calitate de reagent, cat si de solvent la tempera-

tura de fierbere a lui.
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2
Procedeul propus permite efectuarea

reactiei intr-un timp mai scurt, cu randamente
inalte, fard utilizarea catalizatorilor si a
atmosferei inerte.

Revendicari: 1



(54) Process for production of carbonitrile derivatives of spiro[cyclopropane-

oxindoles]

(57) Abstract:
1
The invention relates to the synthesis of

carbonitrile derivatives of spiro[cyclopropane-
oxindoles], which can serve as precursors in
the synthesis of substances with anti-HIV
activity.

reaction of
with

The process involves the

cyclopropanation  of  diazoisatins

10

2
acrylonitrile, used both as reagent and solvent

at its boiling point.

The proposed process allows of carrying
out the reaction in a shorter time with high
yields, without the use of catalysts and inert
atmosphere.

Claims: 1

(54) Cnocod mosyueHusi KAPOOHUTPUIIIIPOU3BOAHBIX CITHPO[IIMKJIONMPONAH-OKCHHIOIOB]

(57) Pedepar:

H300peTeHre OTHOCUTCS K CHHTE3y Kap0o-
HUTPUINPOU3BOAHBIX  CIUPO[IIUKIOMPOIAaH-

OKCUHJIONIOB], KOTOpbIE MOTYT  CIIY>KUTb
MIPEKypcopaMU B CHHTE3€ BEUIECTB C aHTH-
BHY akTUBHOCTBIO.

Croco0  BKIFOYAET PEaKIUI0  IUKIIO-
MPOTIAHUPOBAHUSL JIMA30M3aTUHOB C aKpHIIO-

HUTPWIOM, HCHOJIB3YyEMOI'0 KaK B KadCCTBEC

10

15

2
peareHta, TaKk M pACTBOPHTENS IIPH TEM-
nepaType ero KUMeHwusl.

[pennoxeHHbIH criocod mo3BoisieT Oonee
OBICTPOE MPOBEACHHE DPEAKIUH C BBICOKUMH
BBIXOJIAMH, 0€3 UCHOJMb30BAHUS KaTaau3a-
TOPOB U MHEPTHOM aTMochephl.

I1. popmymsr: 1
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Descriere:

Inventia se referd la sinteza compusilor spiro[ciclopropan-oxindolici] carbonitril
functionalizati din diazoizatine, care pot servi ca precursori in sinteza preparatelor
medicamentoase noi cu activitate biologica anti-HIV pronuntata.

HIV/SIDA este o amenintare la nivel global a sanatatii, cauza principald a decesului
fiind bolile infectioase. Mai mult de 20 de millioane de oameni s-au stins din viatd de la
primele cazuri de imbolnavire in anul 1981. Inhibitorii transcriptazei inverse nenucleozidice
stopeaza replicarea virusului HIV prin blocarea enzimei transcriptazei inverse. Anterior s-a
demonstrat cd unii derivati ai spirooxindolilor in forma racemicd, chiar la concentratii
foarte scazute (6...15 nM EC50) manifestd o activitate inaltd in vitro (pentru Nevirapine
50nM EC50) [1-2].

Reactia de condensare a diazoizatinelor cu olefine este una dintre metodele principale in
sinteza spirociclopropan-oxindolilor cu structurd asemanatoare.

Diazoizatinele pot fi obtinute in doua etape de sintezd simpla si de scurta duratd din
reagenti ieftini, ce este foarte important pentru industria farmaceutica. Etapa urmatoare de
ciclopropanare este o reactie cataliticd, care se caracterizeaza prin interactiunea
diazocompusilor cu compusi nesaturati cu formarea spiroizatinciclopropanilor, care pot fi
aplicati 1n sinteza substantelor ce manifestd activitate anti-HIV [2]. Este stabilit ca numai
cis-derivatii spiro[ciclopropan-oxindolilor] poseda bioactivitatea mentionata.

Este cunoscut cd pentru sinteza diversilor spirociclooxindoli in calitate de catalizatori
in ciclopropanarea diazoizatinelor cu olefine s-au aplicat Rh(OAc), [2-4]. In acest caz
produsii principali ai reactiei au fost trans-diastereomerii (pana la 72%), care, cum a fost
mentionat, nu poseda activitate anti-HIV. Sunt cunoscute si exemple unde in calitate de
catalizator a fost folosit Pd(OAC), [5]. in asa conditii se obtine un amestec de cis- si trans-
izomeri in raportul 1: 1.

Dezavantajele acestor metode sunt cauzate de faptul ca catalizatorii mentionati
(Rh(OAC), [1-5], Pd(OAC), [5,6]) fac parte din grupul reagentilor toxici si reziduurile
ramase 1n urma reactiilor polueaza mediul inconjurator. Actualmente, conform cerintelor
noi referitor la regentii utilizati in diverse reactii chimice, accentul se pune pe inlocuirea
catalizatorilor toxici, explozibili si corozivi cu altii de alternativd, mai putin nocivi sau
ecologici. Toate acestea, plus necesitatea de a obtine materiale care nu contin nici urme de
metale, ne impun sarcina de a crea metode alternative de sinteza.

Problema tehnicd rezolvata de aceastd inventie constd in simplificarea procedeului de
obtinere a spiro[ciclopropanoxindolilor] carbonitril functionalizati, excluderea necesitatii
de a folosi catalizatorii nedoriti.

Procedeul, conform inventiei, include reactia de ciclopropanare a diazoizatinei cu
acrilonitril la temperaturi ridicate (la temperatura de fierbere a acrilonitrilului t=77?C ),
totodata acrilonitrilul este folosit atat in calitate de reagent, cat si in calitate de solvent.

Au fost efectuate reactiile de ciclopropanare in conditiile revendicate, folosind in
calitate de compusi initiali diverse diazoizatine I1la-j, conform schemei:
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Exemplu de realizare a inventiei:

in calitate de materie prima se aplica diferite izatine 1 a-j, din care, conform metodicii
descrise [6], prin refluxul lor in metanol cu hidrazida acidului p-toluensulfonic se obtin
hidrazonele corespunzitoare Il a-j. in rezultatul hidrolizei acestor compusi in mediu apos
se formeaza diazoizatinele llla-j, ciclopropanarea ulterioara a carora se efectueaza prin
metoda descrisd mai jos.

Suspensia diazoizatinei (3,18 mmol) in acrilonitril (5 mL) se refluxeazd pana la
disparitia substratului (control prin TLC). Mai departe solventul se evapord in vacuum, iar
reziduul brut se cromatografiaza pe silicagel folosind ca eluant CH,Cl,:MeOH (de la 0,5
pana la 2%).

in conditiile procedeului revendicat, cum se vede din tab. 1, reactiile decurg destul de
repede cu randamente nalte. O mica diastereoselectivitate a trans- sau cis-diastereomerului
depinde de factorii sterici, furnizati de substituenti in inelul indolic. Totusi, formarea cis-
izomerului cinetic este mai favorabild, decat a izomerului trans- (confirmata de faptul, ca
in cazul diazoizatinei nesubstituite diastereomerii s-au format in raportul trans/cis =1:1,17).

Tabelul 1
Caracteristicile reactiilor realizate In conditiile revendicate

z

Randament, %

Durata

Produs

reactiei, ore

DS, trans/cis

91

5,0

1:1,17

84

3,0

1,4:1

82

6,0

1:1,3

74

4,0

1,31

89

1,5

1,11

92

1,0

1,31

85

1,0

1,911

63

2,0

1:1,68
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89

3,0

1:1,45
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74
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Produsii reactiilor IV a-j, V a-j au fost obtinuti in forma cristalina, iar constantele
fizico-chimice ale compusilor sintetizati sunt prezentate mai jos.

Trans-2'-oxospiro[ciclopropan -1,3'-indol]-2-nitril 1Va

Cristale albe, p.t. 236...239°C. Calculat, %: C, 71.73; H, 4.38; N, 15.21; O, 8.69.
C11HgNO. Gasit, %: C, 71.61; H, 4.49; N, 15.30; O, 8.61.

'H-RMN, (400 MHz, DMSO-ds, 8, ppm, J/Hz): 10.74 (s; 1H; NH); 7.17...6.87 (m; 4H;
ind.); 2.69 (dd; 1H; J;=7.2; J,=9.6; CHCN); 2.03 (dd; 1H; J,=4,0; J,=9.6; CHH); 1.92 (dd;
1H; J,=4,0; J,=7.2; CHH).

BC-RMN, (100 MHz, DMSO-ds, 8, ppm): 173,02; 142.84; 128.18; 127.06; 121.46;
120.14; 116.29; 110.24; 32.05; 20.96; 14.36.

IR, cm™: 3204.8 (NH); 3089.3, 3042.7 (ciclopr.); 2242.9 (CN); 1724.4 (CO); 1685.1
(OCN).

Cis-2"-oxospiro[ciclopropan-1,3'-indol]-2-nitril Va

Cristale albe, p.t. 151...152°C. Calculat, %: C, 71.73; H, 4.38; N, 15.21; O, 8.69.
C11HgNO. Gasit, %: C, 71.81; H, 4.30; N, 15.29; O, 8.61.

'H-RMN, ppm(400 MHz, DMSO-ds, 8, ppm, J/Hz): 10.78 (s; 1H; NH); 7.25...6.96 (m;
4H; ind.); 2.42 (dd; 1H; J,=7.2; J,=9.2; CHCN); 1.97 (dd; 1H; J;=4.4; J,=9.2; CHH); 1.95
(dd; 1H; J;=4.4; J,=7.2; CHH).

BC-RMN, (100 MHz, DMSO-ds, 8, ppm): 174.10; 143.20; 128.43; 124.94; 121.59;
121.11; 116.92; 110.47; 31.90; 20.82; 14.41.

IR (v, cm™, praf): 3204.6 (NH); 3088.8, 3042.7 (ciclopr.); 3.7 (CN); 1725.4 (CO);
1682.8 (OCN).

Trans-5'-bromo-2'-oxospiro[ciclopropan-1,3'-indol]-2-nitril 1Vb

Cristale albe, p.t. 238...241°C. Calculat, %: C, 50.22; H, 2.68; Br, 30.37; N, 10.65; O,
6.08. C1;H;BrN,O. Gasit, %: C, 50.27; H, 2.63; Br, 30.48; N, 10.59; O, 6.03.

'H-RMN, (400 MHz, DMSO-dg, 8, ppm, J/Hz): 10.87 (s; 1H; NH); 7.27 (dd; 1H;
J,=1.6; J,=8; C°H); 7.24 (d; 1H; J=1.6; C*H); 6.85 (d; 1H; J=8.0; C'H); 2.82 (dd; 1H;
J1=7.6; J,=9.2; CHCN); 2.11 (dd; 1H; J;=4.4; J,=9.2; CHH); 1.91 (dd; 1H; J;=4.4; J,=7.6;
CHH).

BC-RMN, (100 MHz, DMSO-dg, 5, ppm):172.69; 142.01; 130.81; 129.54; 123.71;
116.10; 113.76; 111.79; 32.05; 21.33; 14.69.

IR, (v, cm™, praf): 3266.7 (NH); 3020.2, 2987.9, 2900.2 (ciclopr.); 2253.2 (CN); 1717.1
(CON).

Cis-5"-bromo-2'-oxospiro[ciclopropan-1,3'-indol]-2-nitril Vb

Cristale albe, p.t. 197...199°C. Calculat, %: C, 50.22; H, 2.68; Br, 30.37; N, 10.65; O,
6.08. C11H;BrN,O. Gasit, %: C, 50.34; H, 2.56; Br, 30.46; N, 10.60; O, 6.04.

'H-RMN, (400 MHz, DMSO-ds, 8, ppm, J/Hz): 11.01 (s; 1H; NH); 7.31 (dd; 1H;
J,=1.6; J,=8; C°H); 7.22 (d; 1H; J=1.6; C*H); 6.87 (d; 1H; J=8.0; C'H); 2.63 (dd; 1H;
Ji1=7.6; J,=9.2; CHCN); 2.05 (dd; 1H; J;=4.4; J,=9.2; CHH); 1.94 (dd; 1H; J;=4.4; J,=7.6;
CHH).

BC-RMN, (100 MHz, DMSO-ds, 8, ppm): 173.69; 142.39; 131.17; 127.37; 124.31;
116.56; 113.88; 112.01; 31.81; 20.98; 14.93.

IR, (v, cm™, praf): 3264.5 (NH); 3023.6, 2988.4, 2901.4 (ciclopr.); 2251.3 (CN); 1717.9
(CON).

Trans-7'-bromo-5-cloro-2'-oxospiro[ciclopropan-1,3'-indol]-2-nitril 1Vc

Cristale albe, p.t. 257...259°C. Calculat, %: C, 44.40; H, 2.03; Br, 26.86; Cl, 11.92; N,
9.42; O, 5.38. C1;HsCIBrN,O. Gasit, %: C, 44.52; H, 2.13; Br, 26.76; Cl, 11.83; N, 9.39; O,
5.38.

'H-RMN, (400 MHz, DMSO-ds, 8, ppm, J/Hz): 11.24 (s; 1H; NH); 7.39 (s; 1H; C*H);
7.22 (s; 1H; C°H); 3.01 (dd; 1H; J,=6.8; J,=8.0; CHCN); 2.22 (dd; 1H; J,=4.8; J,=8.0;
CHH); 1.94 (dd; 1H; J;=4.8; J,=6.8; CHH).
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BC-RMN, (100 MHz, DMSO-ds, 8, ppm): 172.79; 141.19; 130.55; 130.38; 126.94;
120.53; 116.20; 102.78; 33.07; 30.93; 21.96; 15.31.
IR, (v, cm™, praf): 3146.2 (NH); 3077.6 (ciclopr.); 2246.3 (CN); 1714.7 (CON).

Cis-7"-bromo-5-cloro-2'-oxospiro[ciclopropan-1,3'-indol]-2-nitril Vc

Cristale albe, p.t. 233...234°C. Calculat, %: C, 44.40; H, 2.03; Br, 26.86; Cl, 11.92; N,
9.42; O, 5.38. C;1HsCIBrN,O. Gasit, %: C, 44.48; H, 1.95; Br, 26.94; Cl, 11.81; N, 9.45; O,
5.38.

'H-RMN, (400 MHz, DMSO-ds, 8, ppm, J/Hz): 11.28 (s; 1H; NH); 7.47 (s; 1H; C*H);
7.17 (s; 1H; C°H); 2.65 (dd; 1H; J,=7.6; J,=9.6; CHCN); 2.35 (dd; 1H; J,=5.2; J,=7.6;
CHH); 1.98 (dd; 1H; J;=5.2; J,=9.6; CHH).

BC-RMN, (100 MHz, DMSO-ds, 8, ppm): 173.91; 141.60; 130.71; 128.59; 126.91;
121.00; 116.86; 103.01; 32.90; 21.26; 16.01.

IR, (v, cm™, praf): 3252.9 (NH); 3046.4 (ciclopr.); 2255.0 (CN); 1721.8 (CON).

Trans-5'-iodo-2"-oxospiro[ciclopropan-1,3'-indol]-2-nitril 1Vd

Cristale albe, p.t. 244...246°C. Calculat, %: C, 42.61; H, 2.28; I, 40.92; N, 9.03; O,
5.16. Cy1H;INO. Gasit, %: C, 42.72; H, 2.17; 1, 40.82; N, 9.08; O, 5.21.

'H-RMN, (400 MHz, DMSO-ds, 8, ppm, J/Hz): 10.88 (s; 1H; NH); 7.48 (d; 1H; J,=8.0;
C°H); 7.40 (s; 1H; C*%; 6.75 (d; 1H; J=8.0; C); 2.88 (dd; 1H; J;=7.6; J,=8.4; CHCN); 2.12
(dd; 1H; J;=4.8; J,=8.4; CHH); 1.90 (dd; 1H; J;=4.48; J,=7.6; CHH).

BC-RMN, (100 MHz, DMSO-ds, 8, ppm): 172.51; 142.63; 136.76; 129.92; 129.24;
116.23; 112.37; 83.83; 31.82; 21.33; 14.63.

IR, (v, cm™, praf): 3156.8 (NH); 2988.3 (ciclopr.); 2243.8 (CN); 1707.0 (CON).

Cis-5"-iodo-2"-oxospiro[ciclopropan-1,3'-indol]-2-nitril vd

Cristale albe, p.t. 227...228°C. Calculat, %: C, 42.61; H, 2.28; I, 40.92; N, 9.03; O,
5.16. Cy1H;IN,0O. Gasit, %: C, 42.55; H, 2.34; 1, 40.86; N, 9.09; O, 5.16.

'H-RMN, (400 MHz, DMSO-ds, 3, ppm, J/Hz): 10.93 (s; 1H; NH); 7.56 (dd; 1H;
31=1.2; 1,=8.0; C°); 7.39 (s; 1H; C*); 6.81 (d; 1H; J=8.0; C'H); 2.53 (dd; 1H; J,=6.8; J,=9.2;
CHCN); 2.19 (dd; 1H; J,=4.8; J,=6.8; CHH); 1.93 (dd; 1H; J,=4.48; J,=9.6; CHH).

BC-RMN, (100 MHz, DMSO-ds, 8, ppm): 173.62; 142.98; 137.14; 129.90; 127.88;
117.00; 112.64; 83.98; 31.63; 20.85; 15.10.

IR, (v, cm™, praf): 3194.9 (NH); 3033.6 (ciclopr.); 2241.3 (CN); 1720.1 (CON).

Trans-5'-metil-2'-oxospiro[ciclopropan-1,3'-indol]-2-nitril 1Ve

Cristale albe, p.t. 238...240°C. Calculat, %: C, 72.71; H, 5.08; N, 14.13; O, 8.07.
C12H10N20. Gasit, %: C, 72.62; H, 5.16; N, 14.18; O, 8.01.

'H-RMN, (400 MHz, DMSO-ds, 8, ppm, J/Hz): 10.65 (s; 1H; NH); 6.95 (d; 1H; J=8.0;
C°H); 6.81 (s; 1H; C*H); 6.78 (d; 1H; J=8.0; C°H); 2.67 (dd; 1H; J;=7.2; J,=9.2; CHCN);
2.26 (s; 3H; CH3); 2.00 (dd; 1H; J;=4.8; J,=9.2; CHH); 1.88 (dd; 1H; J;=4.8; J,=7.2; CHH).

BC-RMN, (100 MHz, DMSO-ds, 8, ppm): 173.11; 140.34; 130.58; 128.59; 127.08;
120.88; 116.56; 109.97; 32.08; 21.19; 20.91; 14.23.

IR, (v, cm™, praf): 3197.4 (NH); 3034.0, 2923.5 (ciclopr.); 2240.6 (CN); 1720.1 (CON).

Cis-5"-metil-2'-oxospiro[ciclopropan-1,3'-indol]-2-nitril Ve

Cristale albe, p.t. 200...202°C. Calculat, %: C, 72.71; H, 5.08; N, 14.13; O, 8.07.
C12H10N20. Gasit, %: C, 72.83; H, 5.08; N, 14.13; O, 8.07.

'H-RMN, (400 MHz, DMSO-ds, 8, ppm, J/Hz): 10.68 (s; 1H; NH); 7.03 (d; 1H; J=8.0;
C°H); 6.88 (s; 1H; C*H); 6.84 (d; 1H; J=8.0; C'H); 2.43 (t; 1H; CHCN); 2.34 (s; 3H; CHy);
1.93 (d; 2H; J=8.8; CHH).

BC-RMN, (100 MHz, DMSO-ds, 8, ppm): 174.16; 140.72; 130.62; 128.86; 125.03;
121.84; 117.45; 110.19; 31.90; 21.35; 20.73; 14.38.

IR, (v, cm™, praf): 3194.2 (NH); 2988.4, 2921.8 (ciclopr.); 2243.8 (CN); 1717.8 (CON).
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Trans-7'-metil-2'-oxospiro[ciclopropan-1,3'-indol]-2-nitril 1\V/f

Cristale albe, p.t. 222°C. Calculat, %: C, 72.71; H, 5.08; N, 14.13; O, 8.07. C;,H;oN.0.
Gasit, %: C, 72.68; H, 5.11; N, 14.09; O, 8.11.

'H-RMN (400 MHz, DMSO-ds, 8, ppm, J/Hz): 10.83 (s; 1H; NH); 6.97 (d; 1H; J=8.0;
C*H); 6.83...6.79 (m; 2H; C°H si C°H); 2.71 (dd; 1H; J,=6.4; J,=8.8; CHCN); 2.03 (dd;
1H; J,=4.4; J,=8.8; CHH); 1.89 (dd; 1H; J,=4.4; J,=6.4; CHH).

BC-RMN (100 Hz, DMSO-ds, 8, ppm): 174.78; 141.68; 130.04; 124.73; 121.72;
119.84; 118.66; 117.45; 32.21; 20.76; 16.86; 14.67.

IR, (v, cm™, praf): 3150.1 (NH); 3043.3, 2850.4 (ciclopr.); 2243.3 (CN); 1702.7 (CON).

Cis-7"-metil-2'-oxospiro[ciclopropan-1,3'-indol]-2-nitril Vf

Cristale albe, p.t. 210...213°C. Calculat, %: C, 72.71; H, 5.08; N, 14.13; O, 8.07.
C12H10N20. Gasit, %: C, 72.59; H, 5.14; N, 14.23; O, 8.11.

'H-RMN, (400 MHz, DMSO-d(100MHz, DMSO-dg, 8, ppm):, 8, ppm, J/Hz): 10.89 (s;
1H; NH); 7.06 (d; 1H; J=8.0; C*H); 6.95...6.90 (m; 2H; C°H si C°H); 2.51 (dd; 1H; J,=7.2;
J,=9.6; CHCN); 2.03 (dd; 1H; J,=4.8; J,=7.2; CHH); 1.94 (dd; 1H; J;=4.8; J,=9.6; CHH).

BC-RMN, (100 MHz, DMSO-ds, 8, ppm): 173.60; 141.37; 129.70; 126.75; 121.62;
119.65 117.57; 116.53; 32.34; 21.07; 16.74; 14.40.

IR, (v, cm™, praf): 3152.3 (NH); 3046.5, 2848.8 (ciclopr.); 2245.2 (CN); 1702.1 (CON).

Trans-5'-cloro-2'-oxospiro[ciclopropan-1,3'-indol]-2-nitril 1Vg

Cristale albe, p.t. 235...236°C. Calculat, %: C, 60.43; H, 3.23; Cl, 16.22; N, 12.81; O,
7.32. C11H;CIN,O. Gasit, %: C, 60.54; H, 3.34; Cl, 16.15; N, 12.74; O, 7.24.

'H-RMN, (400 MHz, DMSO-ds, 8, ppm, J/Hz): 10.88 (s; 1H; NH); 7.17 (d; 1H; J=1.6;
C*H); 6.90 (d; 1H; J=8.0; C°H); 6.86 (d; 1H; J=8.0; C'H); 2.91(dd; 1H; J;=7.2; J,=9.2;
CHCN); 2.15 (dd; 1H; J;=4.8; J,=7.2; CHH); 1.91 (dd; 1H; J;=4.8; J,=9.2; CHH).

BC-RMN, (100 MHz, DMSO-ds, 8, ppm): 173.44; 142.15; 128.78; 126.46; 124.53;
121.74; 117.91; 112.49; 31.90; 20.68; 15.23.

IR, (v, cm™, praf): 3124.9 (NH); 2999.5 (ciclopr.); 2246.7 (CN); 1715.9 (CON).

Cis-5"-cloro-2'-oxospiro[ciclopropan-1,3'-indol]-2-nitril Vg

Cristale albe, p.t. 203...205°C. Calculat, %: C, 60.43; H, 3.23; Cl, 16.22; N, 12.81; O,
7.32. C11H;CIN,O. Gasit, %: C, 60.50; H, 3.28; Cl, 16.17; N, 12.76; O, 7.27.

'H-RMN, (400 MHz, DMSO-dg, 8, ppm, J/Hz): 10.93 (s; 1H; NH); 7.26 (d; 1H; J=8.0;
C°H); 7.14 (d; 1H; J=1.6; C*H); 6.96 (d; 1H; J=8.0; C'H); 2.56 (dd; 1H; J,=7.2; J,=9.2;
CHCN); 2.23 (dd; 1H; J;=4.8; J,=7.2; CHH); 1.95 (dd; 1H; J;=4.8; J,=9.2; CHH).

BC-RMN, (100 MHz, DMSO-ds, 8, ppm): 173.87; 141.95; 128.34; 127.09; 126.59;
121.64; 116.84; 111.54; 31.96; 20.95; 15.00.

IR, (v, cm™, praf): 3174.1 (NH); 3077.2, 2988.5 (ciclopr.); 2246.3 (CN); 1715.1 (CON).

Trans-7'-bromo-2'-oxospiro[ciclopropan-1,3'-indol]-2-nitril 1Vh

Cristale albe, p.t. 232...234°C. Calculat, %: C, 50.22; H, 2.68; Br, 30.37; N, 10.65; O,
6.08. C1;H;BrN,O. Gasit, %: C, 50.14; H, 2.76; Br, 30.30; N, 10.75; O, 6.05.

'H-RMN, (400 MHz, DMSO-dg, 8, ppm, J/Hz): 11.08 (s; 1H; NH); 7.39 (dd; 1H;
3,=0.8; J,=8.0; C*H); 7.07 (d; 1H; J=7.2; C°H); 6.96 (t; 1H; C°H); 2.54 (dd; 1H; J,=7.2;
J,=9.6; CHCN); 2.08 (dd; 1H; J;=4.8; J,=7.2; CHH); 1.99 (dd; 1H; J;=4.8; J,=9.6; CHH).

BC-RMN, (100 MHz, DMSO-ds, 8, ppm): 174.01; 142.52; 131.53; 126.92; 123.09;
120.21; 116.84; 103.06; 32.75; 21.23; 15.27.

IR, (v, cm™, praf): 3151.5 (NH); 3084.4, 3019.1 (ciclopr.); 2249.8 (CN); 1710.8 (CON).

Cis-7"-bromo-2'-oxospiro[ciclopropan-1,3'-indol]-2-nitril Vh

Cristale albe, p.t. 213...215°C. Calculat, %: C, 50.22; H, 2.68; Br, 30.37; N, 10.65; O,
6.08. C1;H;BrN,0. Gasit, %: C, 50.33; H, 2.78; Br, 30.27; N, 10.59; O, 6.02.

'H-RMN, (400 MHz, DMSO-ds, 8, ppm, J/Hz): 11.06 (s; 1H; NH); 7.32 (d; 1H; J=8.0;
C*H); 7.01 (d; 1H; J=7.2; C°H); 6.86 (t; 1H; C°H); 2.86 (dd; 1H; J,=7.2; J,=8.8; CHCN);
2.12 (dd; 1H; J;=4.8; J,=8.8; CHH); 1.94 (dd; 1H; J;=4.8; J,=7.2; CHH).
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BC-RMN, (100 MHz, DMSO-ds, 8, ppm): 172.92; 142.13; 131.25; 129.00; 123.06;
119.56; 116.25; 102.81; 32.91; 21.58; 14.95.
IR, (v, cm™, praf): 3149.5 (NH); 3081.7, 3020.8 (ciclopr.); 2243.5 (CN); 1709.6 (CON).

Trans-7'-fluoro-2'-oxospiro[ciclopropan-1,3'-indol]-2-nitril 1Vi

Cristale albe, p.t. 239...242°C. Calculat, %: C, 65.35; H, 3.49; F, 9.40; N, 13.86; O,
7.91. C11H/FN,O. Gasit, %: C, 65.44; H, 3.58; F, 9.34; N, 13.80; O, 7.85.

'H-RMN, (400 MHz, DMSO-dg, 8, ppm, J/Hz): 11.30 (s; 1H; NH); 7.10...7.00 (m; 2H;
C°H si C°H); 6.92 (dd; 1H; J;=1.0; J,=7.4; C*H); 2.52 (dd; 1H; J;=7.0; J,=9.5; CHCN);
2.06 (dd; 1H; J;=5.0; J,=7.0; CHH); 2.00 (dd; 1H; J;=5.0; J,=9.5; CHH).

BC-RMN, (100 MHz, DMSO-dg, 8, ppm): 173.89; 147.20 (J=242); 130.29 (J=13);
128.12 (J=5); 122.47; 117.03 (J=38); 115.69 (J=18); 32.22 (J=2); 21.26; 15.13.

IR, (v, cm™, praf): 3159.4 (NH); 3038.9, 2988.7, 2901.7 (ciclopr.); 2245.1 (CN); 1714.3
(CON).

Cis-7"-fluoro-2'-oxospiro[ciclopropan-1,3'-indol]-2-nitril Vi

Cristale albe, p.t. 190...193°C. Calculat, %: C, 65.35; H, 3.49; F, 9.40; N, 13.86; O,
7.91. C11H/FN,O. Gasit, %: C, 65.44; H, 3.44; F, 9.34; N, 13.94; O, 7.83.

'H-RMN, (400 MHz, DMSO-ds, 8, ppm, J/Hz ): 11.21 (c; 1H; NH); 7.01...6.93 (m; 3H;
C6H, C4H si C5H); 2.79 (dd; 1H; J,=7.2; J,=9.2; CHCN); 2.12 (dd; 1H; J;=4.6; J,=7.2;
CHH); 1.96 (dd; 1H; J1=4.6; J2=9.2; CHH).

BC-RMN, (100 MHz, DMSO-ds, 8, ppm): 172.87; 147.04 (J=242); 130.28 (J=4);
129.90 (J=2); 122.50; 116.46 (J=28); 115.44 (J=17); 32.37 (J=4); 21.58; 14.92.

IR, (v, cm™, praf): 3156.5 (NH); 3052.0, 2827.9 (ciclopr.); 2250.6 (CN); 1713.7 (CON).

Trans-5'-fluoro-2'-oxospiro[ciclopropan-1,3'-indol]-2-nitril 1V]j

Cristale albe, p.t. 237...239°C. Calculat, %: C, 65.35; H, 3.49; F, 9.40; N, 13.86; O,
7.91. Cy1H;FN,0. Gasit, %: C, 65.29; H, 3.43; F, 9.34; N, 13.97; O, 8.00.

'H-RMN, (400 MHz, DMSO-dg, 8, ppm, J/Hz): 10.77 (s; 1H; NH); 7.00...6.93 (m; 2H;
C®H si C*H); 6.89 (dd; 1H; J;=3.8; J,=6.6; C°H); 2.90 (dd; 1H; J,=7.2; J,=9.2; CHCN);
2.14 (dd; 1H; J;=4.6; J,=7.2; CHH); 1.90 (dd; 1H; J;=4.6; J,=9.2; CHH).

BC-RMN, (100 MHz, DMSO-ds, 8, ppm):173.17; 158.44 (J=236); 138.80; 128.99
(J=9); 116.57; 114.59 (J=23); 110.83 (J=8); 108.98 (J=26); 32.55 (J=2); 21.36; 14.59.

IR, (v, cm™, praf): 3226.9 (NH); 3050.4, 2956.3 (ciclopr.); 2245.8 (CN); 1720.9 (CON).

Cis-5"-fluoro-2'-oxospiro[ciclopropan-1,3’-indol]-2-nitril Vj

Cristale albe, p.t. 209...213°C. Calculat, %: C, 65.35; H, 3.49; F, 9.40; N, 13.86; O,
7.91. C;1H;FN,0O. Gasit, %: C, 65.25; H, 3.39; F, 9.32; N, 13.90; O, 7.95.

'H-RMN, (400 MHz, DMSO-ds, 8, ppm, J/Hz): 10.81 (s; 1H; NH); 7.01 (td; 1H;
3,=3.8; J,=7.0; C°H); 6.95...6.92 (m; 2H; C*H +C'H); 2.53 (dd; 1H; J,=6.8; J,=9.2;
CHCN); 2.16 (dd; 1H; J;=4.8; J,=6.8; CHH); 1.96 (dd; 1H; J;=4.8; J,=9.2; CHH).

BC-RMN, (100 MHz, DMSO-ds, 8, ppm): 174.11; 158.28 (J=236); 139.24; 126.90
(J=10); 116.98; 114.80 (J=22); 111.04 (J=8); 109.48 (J=26); 32.31 (J=2); 20.36; 14.99.

IR, (v, cm™, praf): 3298.8 (NH); 3042.7, 2886.1 (ciclopr.); 2248.2 (CN); 1713.1 (CON).

Rezultatul inventiei constd in faptul ca conditiile revendicate permit a realiza sinteza
mult mai ieftina, ecologic pura, cu o duratd mult mai mica si cu randament nalt a unui sir
de spiro[ciclopropan-oxindoli] - precursori in sinteza substantelor cu activitate anti-HIV.
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(57) Revendicari:

Procedeu de obtinere a derivatilor carbonitrilici ai spiro[ciclopropan-oxindoli-
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