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REACTIONS OF AMIDINES
WITH DIPHENYLAMINE-2, 2'-DICARBONYL CHLORIDE
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Abstraet - Amidines reasct with diphenylamine-2,2'-dicerbonyl chloride to yleld
polyheterccycles. Reactions of some of the letter with reducing sgents sre
elpo reported.

The reactions of compounds conteining the smidine group (I) with a multifunctionel resgent
{11) contalning twe electrophilic termninsl centers spaced from a central nuctecphilie center,
to give derivatives of the type (I1i} have been reported earlier by Katritsky et 5.11. The
reactions of diphenylemine-2,2'~dicerbonyl chloride (IV) were investigated in this connection
with benzimidazole, 5,6-dimethylbenzimidezole, 4-guinazolone and N,N'-diphenylbenzamidine.

We have now extended the scope of this reaction to other amidine derivatives®, In each
case, the reaction proceeded to give polyheterccycles having the common structural unit (III,
E 5)0 = 0), The action of reducing agents on some of these and relatadlpolyheter'ocyt!les heve
al so been investigated.
Reaction with €-bromo-,2-methyl-, and &-nitro-4-guinazolone

The reagent, gdiphenylamine-2,2'-dicarbonyl chloride (IV) was prepared according to the
method of Henning and Br'l:l.n‘amer:5 as modified by Katritzky et all. !:‘»—Brr:u'no--t;--c:_uirxazolone4 reacted
vwith a molar proporticn of IV in the presence of excess triethylamine in refluxing diglyme to
yield 12-bromo-4b,9a, 14b-triszatribenzola, e, {Jphensl ene-9, 10, 15-trions (VI), CypH, N0 Br, as
en amorphous selid. The compound showed the expected twin ¥ at 445 end 447 correapo;lding to
TQBr and 81Br. Intense M'-1 peeks at mfe 444, 446 cheracteristic of compounds containing
the grouping (III, E E)C = 0) 1 vere observed. The M3 fragmentation was similar to that
observed for the unsubstituted hexacycle (V) 1. Characteristic pesks were obtained at M*-Heo
(418, 418), M+-Hm2 (402, 400) and m/e 322. Peaks at m/e 224 and 226 could be sseribed to
bromequinazelone while those at m/e 222 and 221 were due to the loss of quinazolinyl and
quinazolone respectively from MT. The /e 222 guccessively leses €O, CU and CEH2 to give
peaka st m/e 194, 168 end 140. Doubly charged pesks were observed at m/e 223.5 end 222.5
(Y, end 202.5 and 208,5 (M-M} . The IR spectrum showed bands st 1742, 1680 ((=0), 1602
(c=C) et The ¥R spectrum of this compound eould net be recorded due to its extreme
insolubility.

6—Nitro—4-quinazolones on reflux in tetrshydrofuren with IV end excess triethylemine
furnished 12-nitro-4b,9a, 14b-triasatribenzo|a, e, {|phenalene-9,10, 15-trione (VII), G, H, N0,
m.Pe 225—227°f‘. The compound showed the expected spectroscopicel properties {C=0 at 1745,
1670 and C=C at 1810 cm-l). The 200 MHz 1H-N}-IR indicated the presence of two conformers of

the compound In the ratie 7:3. In the less predominant conformer the Cll-—H doublet (J = ZHz)
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was deshielded slightly from € 8,89 to 5 9.13. A similar but smaller deshielding was observed
for the Cls-proton {(dd, J = 3 and 8.5 He) from & 8,55 to & 5,59, The GM-pmton sppeared 88 &
broadened doublet {J = 8.5 Hz) eround 6 6,78. The sharp 1H singlet at % 7.03 could be gssigned
to the clqc—pmton. An exsmination of the Dreiding model of V1l showed that two relatively
unstrained conformers are possible. In only one of these, there is coplanarity between the
cm—oarbonyl and the ¢~-ring which would lead to larger deshielding of the ortho-(c ~H) and
pa.ra-(cls-H) protons. From the SH—NMR this sppears to be the less sbundent conformer.
The 2-methyl-4-guinasolone under conditioms similar to those described sbove furnighed
t4e -methyl-4b,%a, 14b—tria=atribzo|:a, a,ﬂphenalene—‘a,m,l&trione (vill), € _H (C=0 &t

- 2% 15 ‘5 3
1740 and C=C at 1600 cm 1)- The methyl attasched to 014c sppegrad ackewhat downfield at £ 1.74,

Acyclie Amidines

It wgs observed that the two escyeclie amldines, vis., N,N'-dihenzylformamidine7 and N,N*-
dibut.ylformamidine?, smoothly furnished the tetracyclic products, 629}125&[302 (M 245) (IX) and
Cox 27N502 (M* 377) (X0 respectively, on refimx with a molar proportion of the acid chloride
(IV). Thus the resction took place more smcothly then for N,N'-diphenylbenseridine where a
bis-amide iz obtained as the lnitial product, which had to be pyrolyzed at 170% to yield the
desired product. The reasong for the lack of reactivity of the latter compound is obviously
due to steric hindrence around the central carbon which bears e bulky phenyl group, as well as
by the reduced nucleophilicity of the nitrogens which bear phenyl substituents. Both compounds
exhibited characteristic IR bands for the emide carbonyls {1735, 1865 cm.l for IX; 1740,
1875 cm™ Y for X). The central proton rescnated downfield at 5 8,53 for X. In the 200 MH=
1H—NMR of gompound IX, however, this proton gave two signals of approxlmately equal Intensity
at & 6.76 and & £.92 indicating the presence of two non-equivalemt conformers. The bemzylic
protons were sharply differsntiated in IX appearing es brosdemed doublets (J = 14 Hz) at 6 4.34
and 6 5,76, The MS fragmentation pattern of IX and X was very charscteristic. The base pesk
was generated by the loss of the R-NHCO (R = benzyl or n-butyl) molety. Characteristic fragments
were also obtained at m/e 221 (M'-RNCO-R), 195 (M'-N), 194 (M'-HEW), 157 {195-00), 166 (194-00).

&M_i@._ﬁmaﬂ

Compound KI on treatment with BH, (generatsd situ from NaBH ,~BFy. Bt O} in THF gave

cor.npound X1, 621}{15“50 {H 525), m.p. 180-182 ¢, which still retainsd one of the anide
cerbonyls, Reduction of the other to & methylene was evident from a 2H singlet at § 4.38 in
the 80 MHz lH—HMJ?. (CDGlS) spectrun., Similarly, compound V on reduction with BHB.THF gave a
product, CooHoH.0, m.p. 193-195%, 1n which an amide carbonyl hed been retained, the other two
belng reduced to methylenes, The IR spectrum showed beands st 1750, 16585 (G=0) cm-l. The
almost identical 150-chemical shifts of the two methylene carbons (6 51.2 and 5 51.3) indicated
that these were in very similar environments, Thus the reduction produet should be XIil
rather than one of the other two possibilities (reducticn of 9-00 and 15-80, or 10-CU end 15-C0
toc methylene grouns). Use of NaBH, in THF at 3000, however, 1led to a different reslt. The
hexshydro-derivative (¥IV}, m.p. 7500, formed lacked any carbonyl band but instead showed a
vory broad hydroxyl bend {3000-3500 cm—l}. The MS fragmemtation pattern was quite different

from that of the parent compound showing the successive loss of hydroxyl groups.
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EXPERIMENTAL

IR end UV spectra were recorded on a Beckman IR-20 and Varian 634 5 spectrometers reapec—
tively, A-NMR spectra on Varlan CFT-20 and KL-200 instruments. The
recorded on a 50 MHz Bruker instrument, Anslyticgl samples were routinely dried over 1-"205
at 2 mm Hg for 24 h.

M.p.8 were determined on a Kofler block epparatus snd are uncorrected. Solutions were

C-NMR spectrum wasg

dried over anhydrous Na2m4.

Preparation of starting materisls — Diphenylasmine-2,2'-dicarbonyl ehlorides, 6-bromo—4-quing-
zolone4, swnitr-o-é—quinazolones, 2—methy1—4—quinazolon96, N,N'—dibenzy].formamidine'r and K, Nt-
d:l.l:)u.‘l;ylforﬂmmidirm'7 were prepared according to literature methoda.

12~-Bromo~4hb, 8a, léb-triazatribanzol:a,e, ]_nhenalene—g,lo, 15-trione (VI}) — The aeid chloride (I
{2.94 g, 1N mmol), S-bromo-4-quinazolone (2.25 g, 10 mmol) and EtSN {Z.05 g, %0 mmol) were
refluxed in diglyme (150 ml} for 4 b and then filtered. The filtrate was concentrated, diluted

with benzene and chromstographed over silica gel. The benzene eluates furnished s mixture of

VI and unreacted quinazolone. The latter wss removed by extraction with DMS0, to yield amor—
phous VI {0.57 g, 15%), which could not be crystallised on acecount of its insolubility.

(Found: G,59,11; H,2.31; N,9.32, 022H12N305B3‘ requires €,59.20; H,2.69; N,9.42%).
12-Nitro-4b,9s, 14b-triazatribenso| a, e, {]phenal ene-9, 10, 15-triona (VII) — The acid chloride
(IV) (2.94 g, 1" mmol), 6-nitro-4-quinazolone (1.21 g, 10 mmol) and Et,N (%.05 g, %0 mmol) were
refluxed in THF (150 m)} for 4 h. The precipitated Et5N+Hcl" was filtered off. The filtrate
was concentrated to 20 m]l end diluted with eyclohexane-petreleum ether (b.p. 60—8008) (1:1)
(100 m1). The precipitated VII was filtered and crystallised from benzene as gramiles,

m.D. 225-227°¢ {(0.69 g, 15%). (Found: ©,53.95; H,3.00; N,13.73. 0221'112!!405 requires C,54,08;
H,2.91; N,13.599). MS m/e 412 (M), 312, 204, 257, 222, 221 (M'- mitroquinazolone}, 195, 192,
191, 151, 145,

14c-Methyl-4b, 9a, 14b-triazatribenzo| s, e, [ phenalane-9, 10, 15~ trione (VIII) — & procedurs
similer to that for VII gave VIII (in 15% yield) as an amorphous solid., (Found: C,72,28;H,3,36;
N,10.89, C, H N,0, requires C,72.44; K,5.34; N,11,05%). Uy 1;3;‘;“ 324, 217 nm; xéoai HG104 ogg,
209 nm.

Tetrecycleg (1X) _and (X) — These compounds were obtained by procedures similar to that for
Vil

Ix: m.p. 187°C (benzene) {yleld, 28%), was purified by column chromatography (silica gal,
petrol-benzene 1:9 eluates).(Found: C,78.38; H,5.31; N,9.82. G§8H255502 requires ©,78.20;
H,5.17; X,9.44%), UV Nﬁ:?cﬂ 340, 211 mn (log € : 3.05, 4.45); A% HCL04 205, 285, 207 mm
(log € 1 %.76, 3.37, 4.48). MS n/e 445 ("), 311, 239, 221, 195, 194, 167, 166, 141, 140, 139,
135, 108, 91,

%3 m.p. 113-116°C (benzene-ethyl acetate 4:1) (yield, 32%), was purified by column chromatogre-
phy {silica gel, benzens-ethyl acetate 411 elustes)., (Founds C,73.08; H,7.28; W,11.32,

. EtOR
0231-12,'71«‘,’{:2 requires G,73.21; H,7.18; N,11.14%). UV Nmax 33%, 225 om (log € 1 3.73, 4.57);

7‘15noa§ HC104 296, 284, 272, 229, 203 (log € : 4.00, 4.00, 35.34, 4.55, 4.63}. MS m/e 377 (H+),
339, 323, 278, 277, 222, 221, 195, 194, 167, 186, 140, 139.
NoBH,-BF . EY, 0 reduction of X — BF,-etherate {0.5 ml) in dry THP (5 ml) ves added during

0.5 h to a well-stirred mixture of XI (200 mg, 0.58 mmol) and NaBH, (120 mg, 3.17 mmol) which
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was maintained at 0°C under Nz atmo sphere, The sslution was then allowaed to warm up for 1.5 h
to room tempwrsture, and then refluxed for 2.5 h. €M HCL (5 ml) was then sdded and THF removed.
The aq. phase was saturated with NaHCO, and then extracted with ether (% x 20 ml1). The dried
and concentrated extract on chromatography over silice gel yisided X1, m.p. 180-182°C (150 mg,
B1%) in the petroleum ether-bensens {1:1} eluates. (Found: ©,77.69; H,4.57; N, 12,78, 021H15N50
requires €,77.54; H,4.61, N,12.92%). UV x,:':?cn 553, 235, 211 on (log € ¢ 5.81, 4.30, 4.48);
7&52: HC104 5ny, 358, 230, 207 (log € : 4.01, 4.27, 4.31, 4.46), ‘E-NMR (80 MHz, enel,) © 8.16
(1H, 4, J = 7 Hz; cl—m, 8.50-7.40 {12zH,m; Ar-H and clsc-ﬁ), 4,58 (2N, =; -caz-). MS m/e x25(Mh),
205 (M'-GHO), 204, 279, 180, 187, 182.3 (M), 152, 149, 121,

BHy. THF reduction of ¥ — 4 14 solution of By in THF (2 m1) vas slowly added (20 min) to =
covled solution of V (100 mg, 0.272 mmol} in THF (20 ml) ab 0°0 under N, atmosphere. The solu~
tion was maintained st 0°C for 1 h, and then sllowed to warm up to room temperature, at which
temperature 1t was kept for a further 1 h. The reaction mixture was then refluxed for 1.5 h,
cooled and the excess borand destroyed with 2 ml concentrated HCl. Water {10 ml) was added and
the reaction mixture extracted with cchlg-ether (1:1, 3 x 20 ml}. A pale brown solid,

mep.y 200°6, (38 mg) was filtered off at this polnt. The organic extract drled over qum4 and
concentrated. The concentrate on chromatogrephy over silicae gel afforded XIII as a pale yellow
s0lid, m.p. 193-195°C (45 mg, 49%) in the benzene eluates. (Found: C,77.56; H,5.09; N,12,30.
Copfypha0 Teaudres C,77.87; B,5.01, N,12.399), UV AE?;H 357, 356, 280, 211 nm; x;lglxo‘l 257, 358,
280, 212 nm. ~H-NMR (360 MHz, cnc13) & 6.95-3.47 (12H,m; Ar-H), 5.95 (cl4c‘H>’ & 4,10 and B .92
(each 4, J = 14.6 Hz), 5 3,71-4.12 (4-methylena protons of Cy aad G,
5 4,10 and ® %,92, J = 14.8 Hz; & %,73 snd § 3.86, J = 14.0 Hz). 130—NHR (50 MHz, GDClS) 6 84.3
(c-14¢), 51.3 and 51.2 (G-9,0-10), 165.0 (0-15), 142.7, 136.7, 134.9 (G-44,4¢,140), MS nfe 339
(Y, szs(Mt-1), zin(M™-HCO), 208, 180, 152,

NaBH, reduction of V -~ NeBH, {300 mg, 7.9% mmol) in THF (100 ml) was edded to a solution of V
(565 mg, 1.54 mmol) in THF (100 ml), and kept for 43 h at roon temperature, After the usual work-
un, column chromatogrephy over neutrel slumina afforded X1V, nm.p. 75%¢ (200 mg, %5%) in the
benzene-ethyl acetate (gtégl eluates. (Found: €,70.58; H,5,18; K,11.0%. 0221-1]911503 rmgé;eismgézo.?'?;
H,5.09; N,11.28%) ., UV Nanx %40, 272, 223, 208 nm (log € 3 3.82, 5.91; 4.50, 4.52); ax

274, 271, 251, 205 nm (log € t .35, 3.91, 4.42, 4.5%). TH-NMR (30 MHz, CDEL,) & 6.60-8.00 (13H,
n; Ar-H and G, ~F), 4,75 (24, br) and 4,35 (1H,br) { G-, 0\~ end €,~H}, 1,65 (3E,br,-0H). Ms
n/s x75(MD), zse(Mt-om), sz7(¥*-cmo-0m), slo(m*-cEo-om-oH), 253, 221, 196, 168, 147, 10,
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