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Abstract—N-Acetyl- and N-formyl-ortho-alkenyl(cycloalkenyl)anilines were synthesized. Their reaction
with P,O; or PCL afforded quinolines. By reaction of thertho-alkenyl(cycloalkenyl)anilines with
1-methylimino- or 1-phenylimino-1-chloroethanes amidines were obtained that were cyclized in the
polyphosphoricacid. Thereaction with the polyphosphoric acid of amidingsepared fromalkenylanilines

and 1-methylimino-1-chloroethane gave rise to 3-methyl-3,4-dihydroquinazolines; on replacing in the
substrate methylimine group for phenylimine one the yield of quinazaeweased.

Quinazoline series compounds possess a widiirnish amidines that further relatively readily
range of biological activity and thus attract the undergo cyclization into quinazolines.
interest of researchers{12]. Theprincipal methods
of preparation thereof is the synthesis from . -
anthranilic acid derivatives [B], from 3,1-benzoxa- Preparation of amidines (A) or (B) fronl-acetyl-
zines [6-8] and 2-aminomethylanilines [910], and Ortho-(1-cycloalken-1-yhanilinesl [18] or Il [19]
also by addition of alkyl isocyanates té-triphenyl- W€ obtained only qumo_llne_ﬁl and IV respectwgly
phosphite of methyl ~aminocinnamatl3]. The (Scheme 1). Acetyl derivativeg [18] or VI contain-
anthranilic acids or benzoxazines furnish quinazolining an allyl double bond also easily cyclize into
4-ones, anctyclization of N-phenylN'-acylsubstitut-  quinolineslll or IV (Table 1). 3,1-Benzoxazine/{l )
ed ureas in the polyphosphoric acid givese to prepared previously by method [18] under these
quinazolin-2-oneg14]. In the synthesis of #-deriv-  conditions affords quinolinelll in 36% yield.
atives are commonly used 2-aminomethylanilines [9Apparently under conditions developed in [16] the
10] or esters of 2-aminocinnamic acid3]. The amidine formation from amideg Il, V, andVI is
available ortho-alkenylanilines whose preparativeémpossible, and the reaction is directed to their
synthesis has been known already since 40 years [18}clization into quinolines[20].
unfortunately are poorly studied in the synthesis of
quinazolines. In this investigation we synthesizedrable 1. Yields of quinolines depending on the initial
from the ortho-alkenyl(cycloalkenyl)anilines their compounds and reagents
N-acetyl, N-formyl or amidine derivatives aiming to

However when we applied this procedure to

perform their cyclization into quinazolines. To Initial Reagent Quinoline | Yield, %
convert the N-acetyl- and N-formyl-ortho-alkenyl- compd. no no.
anilines into amidines we planned to apply the known
procedureg16, 17]. Theamidines prepared along the | P,04/BUN m 43
procedure [17]from the ortho-alkenylanilines and I P,04/BUN vV 36
1-methylimino- or 1-phenylimino-1-chloroethanes P,0./Bu,;N I 37
were subjected to cyclization in the polyphosphoric P,04/BUN vV 31
acid. VI P,O./BU,N i 36
It is known [16] that at heatindy-acetylanthranilic IX PCL X 28
acid with ROg in the presence of alkylammonium XXVI | Polyphosphoric i 6
chlorides in a trialkylamine the oxygen atom in the acid

acetyl group is replaced by the alkylamine moiety to
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REACTIONS OF N- AND C-ALKENYLANILINES: I. 835

Scheme 1.
(CH,), (CH,),
= QCU — X
N— NJl\ NZ
) [
R R'NH R g Me
A L1I vl
b b
(CH,), (CH,), (CH,),
-
N=<
R R'NH
B V,VI L, IV

n=1,R= Me( Il V), n= 2, R= H(Il IV, VI ). Reagents and conditiong; HCI, CH,CI,, 20°C, 9 h;
b, P,O,, BuN, [MeNH,]"CI" or [NH,]*CI, 160-17C°C, 2 h.

Scheme 2.

HCOOH, 100°C O Q PCL, C,H,, 80°C

NHCHO

Q NH,C1
<

VIII

The attempt to obtain amidin€lll (Scheme 2) at Here form in high yield N-(alkenylphenyl)N'-
treating N-formy| derivative IX with PCl at molar methylacetamidinesXIV -XVI (Schemes 3 and 4).
ratio 1:1 results in cyclization of compoun into
quinoline X in 28% vyield at 34% conversion of the
initial amide 1X.

Amidines XVII and XVIII were obtained in a
similar way by reaction of amin&Il and 2-[¢)-1-
methyl-1-buten-1-yl]-4-methylanilineX(X) [22] with

The best results in preparation of the target quin--phenylimino-1-chloroethane in 945% yield. The
azolines were obtained at using amidines synthesizddeeping of amidineXIV, XV in polyphosphoric acid
by condensation of 24H)-1-methyl-2-butenl-yl]-4- for 4 h at 156160°C gives rise tocyclized product
methylaniline KI) [21], 2-[(E)-1-methyl-1-buten-1- 2,3,4,6-tetramethyl-4-propyl-3,4-dihydro-1,3-quin-
yl]-4-methylaniline KlI1') [22] or 2-(1-cyclo-penten-1- azoline KX) (Scheme 3).Under similar conditions
yl)-6-methylaniline KIII ) [18] with 1-methylimino-1- amidine XVI is converted into 2,3,8-trimethylspiro-
chloroethane [17] in benzene at °&D (cyclopentane-3,4-dihydroquinazolineXXl )
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836 GATAULLIN et al.

Scheme 3.
NH, NH,
a X&(g) . m
XII XIX

‘b ‘b ‘b
N=< — E:\i;\ Ei\l_;

NHMe NHR NHPh
X1v XV, Xvll XVIII

NH,
+ +
N
H
XX, XXII XXIIT XX1V

R = Me XV, XX), Ph XVII, XVIIl, XXII'). Reagents and conditionsa)(KOH, 300°C; (b) MeNC(Cl)Me or
PhNC(CI)Me, 80C, benzene;d) polyphosphoriacid, 156-160°C.

(Scheme 4). In a similar cyclization of amidinesVII in amidinesXVIIl , XVIII, XXVI is reduced, and the
and XVIII into a 3-phenyl-substituted quinazoline probability of the side processgsows. Therefore in
XXII' (Scheme 3) the yield of thproduct is smaller reaction with polyphosphoric acid of amidin¥¥/II,
(Table 2). AmidineXIV is converted into quinazoline XVIII (Scheme 3) decreases the quinazolineld,
XX through preliminary shift of a double bond and amidine XXVI affords alongside quinazoline
toward the aromatic ring resulting in vinyl derivative XXVII also indolineXXV (up to 24%) andjuinoline
XV (according to GLC data). It is known that in reac- Il (6%) (Scheme 4).

tion between the polyphosphoric acid and amiteat

100-140°C originally arisestrans-alkenylaniline X! We reported formerly on formation of 3,1-benz-

[22] and then the successive isomerizations in th xazinesfrom N-acetylated derivatives of arylamines

alkenyl fragment result in formation of a mixture of térrl1lp’er>§1|tlur G{\'l"gego]tri%tsgre\’r\]’g;] dﬂecltogrﬁZh?:gmal
indoline XXl and aminoindanXXIV [23]. » ' O
I I ot [23] stability of salts amidinesXV, XVI do not afford

Unlike the reaction described in [23] with amidines quinazolines even at heatirteir hydrochlorides to
XV and XVI due to the high basicity of the nitrogen 18¢°C.

atom on theMeNH group occurred intramolecular The composition and structure of the compounds
cyclization into six-membered heterocyclééX or P 3

XXI, and the expected under these relatively stringenzﬁgtgeziﬁglvéztz ei'i]alﬁaélsiﬂet%;rmrgegtagc?ﬂﬂysois
conditions indolineXXIll and aminoindanexXIV P ' P

. inolines Ill, IV are present characteristic triplet
from amidines XIV, XV or perhydrocyclopentf- quino ' ) .
indoline (XXV) [24] from amFi)dineyXVI )q‘orrﬁedmin signals of methylene protons'tind H in the region

3.1 and 3.0 ppm respectively (Table 3). The signals
0,
small amount (35%). of aromatic protons are observed at+/3% ppm, and
The replacement of the methyl group by phenylthe signal from H proton of quinolineX appears as a
(Schemes 3 and 4) the basicity of the amine nitrogerlownfield singlet(8.8 ppm) [25]. In the 2*C NMR
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REACTIONS OF N- AND C-ALKENYLANILINES: I. 837

Scheme 4.

NH N )\ NHR
q : RNC(Cl)Me, benzene, 80°C !

XVI, XXVI
XIIT Me
Polyphosphoric acid, \N)z\ N H
150-160°C 4 1 Me
I + .
N H
XXIT, XXVII Me XXV

R = Me (XVI, XXI), Ph (XXVI, XXVII ).

Table 2. Yields, R, values, melting points, IRspectra, ancelemental analyses of compount§ 1V, VI, IX, X,
XIV -XVIII, XX -XXII, XXVI, XXVII

Compd. Yield, | Rf (CHCI,) IR spectrum, Found, % Calculated, %
no. % or mp, v, cmt Formula
°C C H N C H N
Il 36-43 0.16 1354, 1450,1509 | 85.02| 7.43 | 6.83| C, H;:N 85.22| 7.67 | 7.11
[v(C-C)]
v 31-36 82 1378, 1441,1523 | 84.85| 7.23 | 6.89| C, H;:N 85.22| 7.67 | 7.11
(85 [20]) |[v(C-C)]
VI 95 0.4 3280 (NH) 7780| 7.48 | 6.16| C, H;NO | 78.10| 7.96 | 6.50
IX 95 102-104 |3280 (NH) 77.33| 7.22 | 6.54| C H,/NO | 77.58| 7.51 | 6.96
(from hexane
X 28 82-85 1376, 1460,1508 | 84.97| 6.89| 7.36 | C,H.N 85.20| 7.16 | 7.64
[v(C-C)]
XIV 93 0.2 3216 (NH) 77.89| 9.33 | 11.80| C;H,.N, 78.21| 9.63 | 12.16
XV 97 95-96 3210 (NH) 78.02| 9.21 | 11.83| C;H,.N, 78.21| 9.63 | 12.16
(from pentane)
XVI 94 0.2 3220 (NH) 78.60| 8.53 | 11.94| C,H,N, 78.89| 8.83 | 12.27
XVII 95 0.2 3230 (NH) 82.00| 8.07 | 9.34| C,H,N, 82.15| 8.27 | 9.58
XV 94 0.2 3254 (NH) 81.65| 8.16 | 9.40| C,H,N, 82.15| 8.27 | 9.58
XX 70 0.4 1247 (G-N) 77.93| 9.29 | 11.85| C;H,.N, 78.21| 9.63 | 12.16
XXI 70 0.4 1245 (G-N) 78.53| 8.69 | 11.97 | C;H,N, 78.89| 8.83 | 12.27
XXl 51 0.4 1252 (G-N) 81.70| 8.14 | 9.30| C,H,N, 82.15| 8.27 | 9.58
XXVI 93 0.2 3270 (NH) 82.40| 7.31 | 9.29| C,H,N, 82.72| 7.63 | 9.65
XXVII 40 0.4 1257 (G-N) 82.33| 7.55 | 9.46| C,H,N, 82.72| 7.63 | 9.65

& After sublimation in a vacuum.

spectra the signal of Ccarbon linked directly to tions is present at 3200-3270 cm® (Table 2). In the

nitrogen in quinolined!l, X (150-154 ppm), and & H NMR spectra of amidineXV, XVII, XVIII the

in _6-methyl-7,8,9,10-tetrahydrophenanthridin® X protons K of alkenyl fragments appear as triplet in

(158.3ppm) are shifted downfield [25] (Table 4). the 5.3-5.6 ppm region J ~6.6-7.1 Hz), and in the
In the IR spectra of amidineXIV -XVIII, XXVI spectrum of amidine XVI this signal is a singlet at

the absorption band of NH group stretching vibra-5.9 ppm (Table 3). The proton signals fronf Hind
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Table 3.'H NMR spectra (CDG) of compoundsll, IV, VI, IX, X, XIV -XVIII, XX -XXII, XXVI, XXVII

Compd. 5, ppm ¢, Hz)
no.

I 22 m (CH,), 2.7's, 2.8 s (2 CH, 3.0t (CH, 6.8), 3.2 t (CH,, 7.2), 7.3 m (), 7.5 d (H, 6.4),

7.6 d (H, 7.8)
\Y, 1.5-2.6 m (CH,, C°H,), 2.5 s (CH), 2.6 m (C°H,), 2.9 m (CH,), 7.4 t (H, 7.0), 7.5t (H), 7.7 d
(H%, 8.3), 7.9 d (H, 8.3)
VI 1.1-2.2 m (3 CH), 2.0 s (CH), 3.4 m (CH), 5.6-6.0 m (HC=CH), 6.97.7 m (Ar-H), 7.4 s (NH)
IX 2.0 s CH,), 2.026 m (3CH), 591, 6.0t (HC=C,2.1), 7.1 m (ArH), 7.6 s, 8.1 s (NH,CHO)
X 2.2 m (CH,), 25 s (CH), 3.0t (CH,, 7.5), 3.2t (CH,, 7.4), 7.3 m (H), 7.4 d (H, 8.3), 76 d

(H®%, 6.3), 8.8 s (H
XV 1.2 d (7.0), 1.6 d (6.1), 1.7 s, 2.3 s, 29 s (5 F/H3.8 m (CH), 4.4 s (NH), 5.4 d.q (&, 6.1,
15.4), 5.5d.d (8, 7.4), 6.5d (H, 7.1), 6.9d (K, 7.1), 7.9 s(B)

XV 1.0t (7.6),16s,19s,22s,28s (5¢H2.1q (CH,, 7.1), 4.4 s (NH), 5.4t (A 7.1), 6.6 d
(H® 7.8), 6.8 s (H), 6.9d (H, 7.8)

XVI 14s,21s,28s((3CH 1.9 m (CH,), 23 m (CH,), 2.7 m (CH,), 4.9 s (NH), 59 s (A), 6.8 t
(H*, 7.5), 7.0 d (H, 7.5), 7.1 d (H

XVII 1.0t (7.5), 1.9 m (H,), 2.0s, 2.1 s, 24 s (4 CH 5.6 t (H, 6.9), 7.0 s (H), 7.1-7.4 m (7H,
Ar-H), 7.6 s (NH)

XVIl |11t (75),19s,21s,24s (4GQH23q (CH, 7.4), 551t (H, 6.6), 7.07.4 m (8H, ArH),
7.3 s (NH)

XX 0.81t(7.3),1.3m (&H), 1.5, 19s, 225, 28s (5 QH21m (CH,), 6.7-6.9 m (3H, ArH)

XXI 1.52.7m(4CH), 2.1s,2.3s,2.9s(3CH 6.8-7.9 m (3H, Ar-H)

XXII 0.81t(7.3),1.3m (&H), 1.5, 19s, 22 s, 28s (5 QH2.1 m (CH,), 6.97.4 m (8H, ArH)

XXVI |16 s, 21 s (2 CH, 1.7-2.7 m (3 CH), 59 s (H), 6.7-7.4 m (8H, ArH), 9.4 s (NH)
XXVIl [1.5-2.3m (4 CH), 1.5, 2.5 (2 CH, 6.6-7.4 m (8H, Ar-H)

H® at the double bond in amidinélV are observed internal referenceTMS). IR spectra were recorded
in the region of 5.4(d.q, J; 6.0 andJ, 15.4 Hz) and on UR-20 instrument. The purity of products was
5.5 ppm (d.dJ 7.4 Hz). Thequintet of the methylene controlled by GLC on a chromatograph Chrom-5
protons C H, of amidineXV is located in the region (stationary phase SE-30 on ChromatétAW-DMCS,

of 2.1 ppm @ 7.1 Hz), and in thespectrum of quin- | 1.2 m, flame-ionization detector, temperature
azoline XX the proton signals of the two methylene programmed at a rate 12 deg rifin carrier gas
groups in the propyl moiety are shifted upfiglt.3- helium) and by TLC on Silufol UV-254 plates (eluent
1.9 ppm) Thecarbon resonance from the N=0  CHClIy).

moiety in theC NMR spectra of amidineXIV - The initial anilides! 1. V d b
XVIII , XVI appears at 156,60 ppm and it does not € nitial antides ], 11, vV Were prepared by
S|gn|f|cantly alter in the quinazolinspectra. In the Procedure described ifl8, 19].

C NMR spectra of compound¥X, XXI, XXII, N-Acetyl-2-(2-cyclohexen-1-yl)aniline(Vl). To a
XXVII the signals of nodal carbon atoms' @re  solution of 1.73 g of 2-(2-cyclohexen-1-yl)aniline in
observed in 6168 ppm region respectively (Table 10 mi of dichloromethane was add@d4 g ofacetic
4). In the aromatic part of thé’C NMR spectra of anhydride, and the mixture waleft standing for
quinazolinesXX, XXI appear 6 signals assigned to18 h. Then the reaction mixture was diluted with
respective carbon atoms basing on calculationgvater, extracted with 100 ml of CKCl,, the extract

according to additive parametdb]. was washed with 5% water solution blaHCO, till
the end of CQ liberation, then again with water
EXPERIMENTAL (20 ml), dried on MgSQ, and evaporated. We ob-

ined 2.04 %) ofoily amide VI.
'H and 3C NMR spectra were registered on tained 2.04 g (95%) ofolly amide
spectrometer Bruker AM-300 at operating frequencies N-Formyl-2-(1-cyclopenten-1-yl)-6-methylaniline
300 and 75 MHz respectively (solven€DCl;,  (IX). A solution of 1 g of amineXIll in 10 ml of
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Table 4. °C NMR spectra (CDG) of synthesized compound$l, 1V, VI, IX, X, XIV -XVIIl, XX -XXII, XXVI,

XXVII
Compd. Chemical shifts,3;, ppm
no.

1] 18.2 (CH), 23.2 (CH) 23.3 (C), 30.9 (C), 32.1 (C), 121.5 (C%, 121.7 (C), 124.6 (C), 127.8 (C),
136.4 (C), 137.2 (C9), 145.9 (C", 148.9 (C9, 154.1 (C)

\Y, 21.7 (C), 22.2 (©), 23.2 (CH), 25.2 (C), 26.5 (CY), 122.1 (C), 125.1 (C), 126.4 (C™), 127.6 (C),
128.7 (&), 140.6 (C%), 145.2 (C9), 158.3 (C),

VI 21.4 (C), 24.8 (C), 24.9 (CH), 29.8 (C'), 39.1 (C), 121.4 (C), 125.7 (C), 127.9 (C), 128.2 (C),
129.5 (C), 129.8 (C), 136.4 (G), 138.5 (C), 168.5 (C=0)

IX 18.9 (CH,), 23.8 (C'), 33.4 and 33.6 (&), 36.0 and 36.3 (©), 126.3, 127.0, 127.2, 127.4, 129.4, 129.6,
130.7, 130.8, 132.0, 134.3, 135.7, 136M41.1 (C arom, C, C?), 159.7 and 165.1(C=0)

X 18.8 (CHy), 24.6 (C), 31.2 (C), 31.4 (C), 122.3 (C?), 122.5 (C), 126.6 (C), 128.6 (C), 136.5 (C?),
137.5 (C), 146.2 (C"), 146.5 (C%, 150.2 (C)

XIV 17.4, 18.0, 20.0, 21.028.5 (CH,), 122.2, 122.7, 126.8, 127.7, 131.8, 136.6, 1384R.3 (Carom,
C',C%), 156.0 (N=CN)

XV 14.2,16.3, 17.7, 20.821.8 (CH), 28.5 (NCH), 122.5 (C), 127.7 (C), 129.7 (€), 131.1 (C), 131.2
(C%, 136.1 (C), 138.3 (C), 141.0 (C), 156.1 (N=CN)

XVI 16.9, 18.123.7 (3 CH), 27.7 (NCH), 33.2 (C), 35.5 (C), 121.1 (C), 126.1 (C), 127.9 (C), 128.2
(CY, 129.16 (C), 142.1 (C), 147.8 (C), 155.2 (N=CN)

XVII 13.9, 17.0, 20.424.3 (CH), 22.3 (C), 121.1 (C), 127.9 (C), 128.5 (C), 130.7 (C), 132.1 (C),
133.2 (C), 133.4 (C), 145.2 (C), 151.1 (N=CN), 122.4, 127.7, 128.5130.7 (PhH)

XVIil 13.7, 17.3, 18.020.2 (CH), 21.4 (C), 121.2 (C), 128.8 (C), 129.3 (C), 132.1 (C), 132.9 (C),
134.0 (G), 139.2 (C), 143.0 (C), 154.0 (N=CN), 122.7, 127.8, 128.8134.1 (PhH)

XX 13.9, 21.0, 23.228.7 (CH), 17.5 (C), 31.3 (NCH), 43.2 (C), 61.2 (C), 122.5 (C), 124.5 (C),
127.3 (C9, 132.8 (C), 138.9 (¢, 156.3 (C)

XXI 17.8,24.3 (CH), 26.2 (C,C"), 32.7 (NCH), 40.8 (C,C®), 66.3 (C), 121.6 (C), 123.2 (C), 128.9
(C%, 130.8 (C¢), 131.6 (C?, 139.8 (C%, 156.4 (C)

XXII 13.4, 20.8, 22.728.6 (CH), 17.0 (C), 45.0 (C), 62.4 (C), 121.4 (C), 124.3 (C), 126.9 (C?),
128.3 (C), 133.6 (C), 138.7 (C?), 156.0 (C), 128.8, 129.3, 130.7136.3 (PhH)

XXVI 16.4,18.2 (CH), 23.4 (C), 33.1 (C), 35.4 (C), 123.0, 125.4, 125.8, 126.3, 128.6, 128.8, 129.0,
130.3, 132.9, 133.3, 137.8140.6 (Ar-H, C', C?), 160.2 (N=CN)

XXVII 17.7,24.4 (CH), 23.3 (C, C"), 38.3 (C, C°), 63.3 (C), 123.7, 123.9, 125.4, 129.1, 129.2, 130.2,
130.8, 132.2, 134.9139.3 (Ar-H), 159.7 (C)

anhydrous formic acid was heated at reflux forinto benzene andiried on KOH. Thesolvent was

40 min, andexcess acid was evaporated inacuum.

evaporated in a vacuum, and the residue was sub-

The residue was dissolved in toluene, and the solverjected to chromatography on a colurf®.5x 30 cm)
was evaporated in a vacuum; this procedure wapacked with silica gel (3g), elutiofirst with benzene,
repeated twice. Then the residue was recrystallize¢ghen with a mixturebenzenemethanol, 9:1.

from hexane. Yield 1.1 §95%).

Cyclization of anilides 1, I, V, VI in the
presence of BOs;. To a mixture of 1.1 mmol of
methylamine hydrochloride or NJ&€I and 10 mmol
of P,O; was added 100 mmol of tributylamine and
then 1 mmol of the appropriate acetanilide Il,

V, or VI. The reaction mixture was heated to 360

4,6-Dimethyl-2,3-dihydro-1H-cyclopent[c]-quino-
line (I1). In a mixture of NHCI, P,O5; and tri-
butylamine prepared as above was dissol@e2? g
of benzoxazineVIl. The reaction and workup of
products was carried out as above.

6-Methyl-2, 3-dihydro-1H-cyclopent[c]quinoline

170°C for 2 h and on cooling to room temperature it (X). To a solution 0f0.48 g of PC{ in 10 ml of

was diluted with 100 ml ofwater. Insmall portions

benzene was added slowly by smpdirtions 0.4 g of

was added 20% water solution of NaOH till alkaline formanilide IX. Then to the mixture was added
reaction. Reaction productll or IV was extracted 2 mmol of NH,Cl. The reaction mixture was heated
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for 2.5 h at 80C, cooled, treated with 10% water 6.

solution of NaOH, and extracted with CHCI,
(2x20 ml). The extract was dried on N&Q,, the

solvent was evaporated in a vacuum, the residue wasr.

washed with hot pentane or hexanex(@® ml), the

hydrocarbon solutions were combined, evaporated,8.

and the residue was subjected to chromatography
on silica gel (eluentCHCI;). We separated.27 g

(66%) of the originalamideIX and 0.1 g (28%) of 9.

qguinoline X.

Amidines XIV -XVIIl, XXVI. To a cooled solu-
tion of 0.023 mol of P in 20 ml of CHCL or
benzene was added slowly by smadirtions0.02 mol
of an appropriateN-methyl- or N-phenylacetamide.
On completion of the reaction to the mixture was
added0.02 mol of anappropriate alkenylaniline dis-
solved in 10 ml ofCHCI; or benzene. Then the reac-
tion mixture was heated for 2.5 h at €D, cooled,
treated with 10% water solution dfiaOH, thepro-
duct was extracted int€HCl; (2x20 ml), anddried
on N&SQ,. The solvent was evaporated in a vacuum,
the residue was washed with hot pentane or hexan
(3x10 ml), thehydrocarbon solutions were combined

13

cooled, the precipitate was separated and dried in ]a6'
17.

vacuum.

Cyclization of amidines XIV-XVIII, XXVI.
Amidine XIV -XVIII, XXVI
with 1.5 g of polyphosphoric acid and heated to
150-160°C for 4 h. Then the reaction mixture was
cooled to room temperaturewashed with small
portions of a concn. water solution of MNaO; till
alkaline reaction by universal indicat@trips. The

reaction product was extracted into ethyl acetate0.

(3...10 ml), dried on NgSO,, the solvent was
evaporated at reducefressure.
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