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Abstract: 3,4-Dihydroquinazolines and Quinazolines were prepared
starting from WN'-aryl-N-(triphenylphosphoranilidene)-carboximida-
mides and aliphatic or aromatic aldehydes. The mechanism of the

reaction 1s discussed.

In a recent short comunlcatlonl we reported a new synthesis of quinazo-
lines from N'-(4-methylphenyl)-N-(triphenylphosphoranilidene)-benzenecar-
boximidamide la and aldehydes 2. The reaction, which procedes in high
ylields, under non-acidic conditions, probably 1involves an aza-Wittig
reaction followed by a 6f-electrocyclic ring closure of the 1,3-diazabuta-
1,3-diene intermediate 3. Subsequent @,5] sigmatropic hydrogen shift
results 1n the formation of the 3,4-dihydroquinazoline 4 which may

aromatize, i1n the reaction conditions, to quinazoline 5. (SCHEME 1).
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In this work we extended the reaction to a variety of different substi-
tuted aliphatic and aromatic aldehydes and to a new 1minophosphorane (1b)
bearing an electron-withdrawing substituent on the N-aryl group. The aim
of this work was to study the effect of substituents, in both the
aldehydic and the iminophosphorane moiety on the reaction rate and product
distribution. Furthermore, 1n order to achieve a better understanding of
the mechanism involved, some donor and acceptor-substituted
l1,3-di1azabuta-1,3-diene intermediates 3 were prepared using a new
procedure. The capability of these compounds to undergo 6W-electrocyclic
ring closure and the influence of substituents on the electron-cyclization

rate have also been evaluated.

RESULTS AND DISCUSSION

The reaction of iminophosphorane 1la and aldehydes 2 was performed ain
boiling xylene using three equivalents of aldehyde. The crude reaction
mixture gave, after chromatographic purification over silica gel, the

3,4-dihydroguinazolines 4 and/or the quinazolines 5, (SCHEME 2, Table 1).
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5 R
2-5 R Reaction Yield 2-5 R Reaction Yield
time (h) 4 5 time (h) 4 5
a 06H13 40 31 42 g A4-FC H 25 79 15
b PhCH_CH 24 40 sol h a-cugsﬁa 20 62 33
c 4—(CH3)2NCGH4 90 20 -5 1 4—CF306H4 12 74 253
d 4—CH3006H4 90 53 9 3] 2-NO.C H, 12 - 45
e CGH 48 71 - k 4-1\10206}14 12 - 70
f 4-0?0654 25 85 12

1) Unreacted la 70%.

2) Unreacted la 30%.

3) In the reaction between la and 2j 1t was possible to i1solate also a
small amount (15%) of 4-(2'~aminophenyl)-6-methyl-2-phenylquinazoline
which probably came from an intramolecular reaction of oxido-reduction
(see Ref. 1).

SCHEME 2

As shown in SCHEME 2, the reaction times and the yields depend straictly
on the nature of the aldehyde employed. When R = alkyl, phenyl or when R
1s an aryl group bearing an electron-withdrawing substituent the yields
are very high and reaction times decrease with the increasing electron-
withdrawing power of R On the other hand, when R 1s an aryl group bearing
an electron-donating substituent, even after prolonged reaction times, a
certain amount of iminophosphorane 1la was recovered unreacted and
subsequently yields are lower.

The ratio between compounds 4 and 5 also depends on the nature of R.
When R 1s an aliphatic group an equimolecular distribution between
compounds 4 and 5 1s observed. In the aromatic series, increasing the

electron-withdrawing power of R, the aromatizaton process 18 favoured,
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probably owing to the greater acidity of the hydrogen bond at C(4). In
fact i1in the case of the reaction 1involving ortho- or para- nitrobenzal-
dehyde 2h and 2i the quinazolines 53 and 5k are the sole reaction
products.

The reaction of 1iminophosphorane 1b and aldehydes 2d,e,f,h,1,k was
performed as described above for the iminophosphorane la, (SCHEME 3, Table
2). However, in this case the reaction products are, as expected, two
pairs of i1isomers, the 3,4-dihydroquinazolines 6 and 6' and the quinazoli-
nes 7 and 7', which were both obtained as a 1 1 mixture after chromatogra-~

phic purification over silica gel.

F N Ph N Ph
AN \\’/
Ng + R—CHO +
N~ NH
\PPha
b 2 F H R -3
F N Ph N Ph
~ N
\T/ . \T/
NH =N
F .
6 H R R 7.z
2-7 R Reaction Yield %
time (h) 6 6" 7 7
d 4—CH3006H4 90 20 20 14
e CGHS 48 43 42 10
£ 4ClC6H4 25 47 38 10
h 4CNC H4 20 48 37 10
1 4ACF 86H4 12 40 44 10
. k 4N02CGH4 12 34 10 9 40
SCHEME 3

The results summarized 1in SCHEME 3 1ndicate that the presence of an
electron-withdrawing substituent on the N-aryl group of 1b has very laittle
effect on the reaction course. In fact both the reaction times and the
yields are unchanged 1in comparison with the results obtained 1in the
reaction between the same aldehydes and the iminophosphorane la. However,

the dihydroderivatives 6 and 6' seem to be more stable to oxidation than
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the dihydroquinazolines 4; i1n most cases 1t was possible to 1solate only a
little amount (about 10%) of the quinazolines 7 and 7'. Only 1in the reac-
tion between iminophosphorane 1b and 4-nitrobenzaldehyde 2k was an
equimolecular distribution between compound 6,6' and 7,7' observed.

The i1someric compounds 7 and 7' have been separated only in the case of
reaction with 4-nitrobenzaldehyde 2k, on the other hand the 1i1someric
3,4-di1hydroguinazolines 6 and 6' have been separated i1n all cases by
column chromatography over silica gel using an high ratio crude product
/s1lica gel (1 150). The structure of 4-aryl-5-fluoro-2-phenyl-4,5-
dihydroquinazoline 6 and 4-aryl-7-fluoro-2-phenyl-4,5-dihydroquinazoline
6' were assigned by 1H and 19F-—NMR spectral analysis of the aromatic
protons and fluorine atom, respectively, on the basis of the coupling
costants reported 1in 11terature2. For example (Faig. 1), the lH—NMR
spectrum of 4-(4'-chlorophenyl)-5-fluoro-2-phenyl-3,4-dihydroquinazoline
6f shows, centered at 6.53 ppm, a double triplet which can be attributed
to H(6) with J

1
8.8 Hz and J 1.0 Hz. The H-NMR

orthoH-H and H-F_ metaH-H
spectrum of the 1someric 4-(4'-chlorophenyl)-7-fluoro~-2-phenyl-3,4-

dihydroquinazoline 6'f shows i1nstead, centered at 6.34 ppm, a double doub-

let which can be attributed to H(5) with J 8.4 Hz and J

orthoH—H=

metaH-F
6.0 Hz, and at 6.54 ppm a double triplet attributed to H(6) with J
orthoH-H
=8 4 d = 2.
and H-F Hz an JmetaH—H 2.7 Hz
N Ph
~
NH
FH
6f

(1
FIGURE 1

The 19F-NMR spectrum of compound 6f shows at -120.13 ppm a broad singlet,
instead the 19F—NMR spectrum of compounds 6'f shows at -114.58 a twelve
line system which, for line 1intensity and coupling constants, can be
attributed to the fluorine atom at C(7) 1n the quinazoline ring with

J 10.8 Hz, J 7.4 Hz and a long-range coupling (0.8 Hz) which

meta ortho_
probably 1nvolves the H(4).
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The proposed mechanism for the reaction of i1minophosphoranes l1la and 1b
with aldehydes 1s shown in SCHEME 1. The first stage of the reaction
results i1n the formation of the 1,3-diazabuta-1,3-diene intermediate 3 and
1s 1n agreement with previously reported results regarding the reactions
of aiminophosphorane and carbonyl compounds3 as well as with the experimen-
tal evidence of triphenylphosphineoxide formation.

In the second stage the diene intermediate 3 undergoes 6TW-electrocyclic
ring closure followed by a fast [1,5] hydrogen shift, with rearomatization
to 3,4-dihydroquinazoline 4, the dihydroderivative 4 1s then partially
oxidized to quinazoline 5, probably by air. In fact , when the reaction 1is
performed with degassed solvent under nitrogen atmosphere only the 3,4-
dihydroderivative 4 may be detected i1in the reaction mixture. Furthermore,
the aldehyde, which 1s present in large excess, 1s not involved in the
redox reaction the GLC analysis of the crude did not show any signal
which could be attributed to the corresponding alcohol. The capability of
compounds 3 to wundergo electrocyclic ring closure was proven by an
independent and original synthesis of the diene systenm There are only a

few reports about the synthesis of the 1,3-diazabuta-1,3-diene system
5:6,7,8 and none of the reported methods was useful for our purpose. We
therefore chose a novel approach to such derivatives using a new and more
reactive nitrogen-phosphorus ylide derived from benzamidine system (SCHEME
4). The dibutyl-N- E&44'-methylphenyllmlno)]benzyl phosphoramidate 8 1s a
new compound which was prepared following the reported procedure9 for
aliphatac and aromatic amines, starting from N-(4-methylphenyl)-
benzamidine and dibutylphosphite The reactive ylide 9 was then generated
in situ by treating 8 with sodium hydride in benzene and reacted with the
appropiate aldehyde. The reaction, which proceeds at room temperature,
gave, after elimination of the corresponding phosphate ester, the
1,3-di1azabuta-1,3-dienes 10a-d which were 1solated in preparative yi1elds
after chromatographic puraification over silica gel The compounds prepared

and their physico-chemical properties are listed in Table 3.
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The behaviour of these compounds in thermal electrocyclic reactions was
studied 1n refluxing toluene or xylene solution (ca. 10_2M), the reaction
being monitored by tlc, the results are collected in SCHEME 5. The 1,3-
diazabuta-1,3-dienes 10a-d gave quantitatively the corresponding 3,4-

dihydroquinazolines 4, reaction times are also shown in SCHEME 5.
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10 R Solvent Reaction
time (h)

a OCH toluene 65

a OCH xylene 22

b H 3 toluene 12

b H xylene 6.5

c Cc1 toluene 7.5

c Ccl xylene 4.5

d NO2 toluene 2.5

d NO2 xylene 1

SCHEME S

The reaction products were 1dentified by comparison (tlc) with an
authentic sample, except for compound 10d the reaction product of which
was unknown and therefore 1solated. The structure of 6-methyl-2-phenyl-4-
(4'-nitrophenyl)-3,4-dihydroquinazoline 4k was assigned to this compound
on the basis of analytical and spectral data.

This experimental evidence supports the proposed mechanism for the
second stage of the reaction also., We feel that the cyclization 1is
strictly thermally induced, since the reactidn occurs in an inert solvent
under non-catalytic conditions, and since an alternative electrophilic
mechanism 1s 1incompatible with these experaimental cond:itions Besides,
when a -I group 1s present on the aromatic ring involved 1in the
cyclization, a hypothetical electrophilic reaction would not be favoured.
Instead no variation was observed 1n the reaction performed with the
iminophosphorane 1lb bearing a fluorine substituent on the N-aryl group.
Furthermore 1t 1s 1nteresting to note that the cyclization rates are
affected by substitution thus an electron-donating substituent on the
aryl group at C(4) 1lowers the electro cyclization rate whereas an
electron-withdrawing substituent enhances 1t

In conclusion, the reaction between N'-aryl-N-(triphenylphospho-
ranilidene)~-benzenecarboximidamides and aldehydes provides easily and in
high yields 3,4-dihydroquinazolines and quinazolines under non-acidic
conditions. Moreover, we think that the amidine-ylide approach could be
useful for the synthesis of a variety of nitrogen-containing rings, we are
working toward the development of these and related compounds in

heterocyclac synthesis



5827

Synthess of quinazoline ring

e .Amonmmm.evmu.m HO3d 2 v v zmum

-9¥°8‘ (WOJBHOT ‘W)G9*L-00 L ( HOO‘HE‘S)0L "€ ( HO*HE S )GE"2 G9T-09T /euszuaq/suexayor24o pg
‘(woaeHg ‘w)G8°8-05°8 HO3 4 2 8 zmum

.Asouarﬁﬂ.evoﬂ.m«uo.u.Ammo.mv.evow.muoﬂ.m.Ammo.mm.mvmv.m Gz1-02T /suexayo124£d Qg
.Amopwmm.evmo.muom.m.ﬁsogmmw.svoo.mlnm.n.Awuw.mmo.:m.uv suejuad 2 8 zmum

OT"€*( HO‘HE‘S)0E€°2‘( HO‘HB'W)EZ°2-L6°0°‘( HO‘HE‘W).L8 0-09°0 €9-19 \ocmxosoﬁmao Beg
.AeouamN.Evmw.blmo.h.Amz+20pm suexsyo1odo 2 v v N 3d

‘HOT‘W)GG*£=G0° L (SH'HTI S)E€9 9 (HO‘HTI‘S)08°G‘( HD‘HE‘s)oe 2 8rT-Sv 1 \m:mncmn\mcmxmnoamao Ty
.AEOQGIN.EVmw hlmo.h.:.mz.lco.wﬁ bﬁmsto.ﬁo%o 2*2+9 N 33

‘HOT‘W)GG £L-00 L (SH'HT ‘S)G9 "9 (HO‘HI‘S)¥L"S‘( HO*HE S)8L"T TTI-90T \m:wucmn\mcmxmsoam»o yy
.Aeopmxm.mvom.nnmm.umAmz+soum.moH suBXxayo1o£o g v v N aZ

‘W)OG*L-08°"9° (SH'HT‘S)09 "9 (HO'HT‘S)EL S ( HD‘HE*s)2T ¢ v9I-291 /3uszusq/auexyoid4o> By
.Asopmmm.svmu.uuommu.A=z+eoammm omm\omgmuﬂ 2iviy zmum

‘W)GY L-G8° 9  (GH'HT ‘S)GG "9 (HOHI‘S)E9 S ( HD‘HE‘s)2T 2 09T-8GT /auszusaq/auexayoTo242 Jp
*(woJeHZ ‘W)G8°L-09° L (HN+woI®R auazusq [ RWA

.:Ha.svom.ulow.o.Amm.mﬂ.mvmm.w_A:o.:ﬂ.mvmu.m.Ammo.mm.mvma.m 891-G9T suezuaq/ovyo3ald av

auazuaq

‘(wodeHZ ‘w)Gg L-G9° L' (HN+WOJB‘HTT /aueXayo[o4o 2 v v zmpm

.evom.ulmm.o.A:o.mﬁ.mvom.m.Amzoo.:m.wvmn.m.ﬁm:o.mm.mvom.m OrTI-8€1 /euszuaq/auexayoro4o py
.Asogm:m.evom wuom.umﬁzz+eogm.:ﬁﬁ omm\ompm 2'ec 9 zmam

‘WYGL*L-0L"9°(HO'HT'S)88°G‘( HO‘H9'S)00"€'( HO‘HE‘s)0E"2 9vI-€vT /?uszuaq/suexsyo1a4d oy
.ﬁeopmmm.evnm.nloo.n.A:z+smum.:mﬁ.Evmm.mumu.o.Awun.:o.zﬁ.pv suszuaq e 2 8

G9'v'( HO‘HS‘W)GT €-£S"2°( HO‘HE'S)L2 2'( HO'HZ‘w)0g 2-G4 1 9ET-VET N 2d/9uexayo1o40 Qv

s (woJeHg ‘w)o0*8

|wo.m.Asoammo.svow.mnon.o.Amz.mﬁ.mnvmm.vmﬁmua.mo.mﬁ.uvmo.q g e 2 8

‘(HO‘HE'S)0€ 2 ( HO'HOT‘U)¥P8°T-L0°T‘( HO'HE‘W)EO " T-£€8°0 28-64 N 3d/2uexsyoro4o ey
nn: = m ‘SHL woay @ wﬁa=0>ﬁowv £fydea8ojewoayo

( "100dD) m:=|=ﬂ Do *d-u J0F juanTd oN
G SaullozeUINY pue p sSsurlozeutnbouaplyrg-v‘c T II1qevl



E Rossletal

5828

*D00L-0g dq aayjze unatougad = 34

(o

Jejswod3o9dg QQEWH UBTJIBA B UO ZHWO9 23€ PapJodsy (q
SaNTeA PO3BTNOTED Y3 IM juswdsaade pood uT oJ0Mm S3aSATBUBOJOIN (®

.AEOLmzm.Evoh 8—8¢€ 8 V034 2z
‘(wodeHg ‘w)0E 8-G8° L' (WOJABHL‘W)08 L-02 L ( HO'HE‘S)IV*2 06T-68T1 T0 HO ™S
.AMOmeN.vah.w oV0o3d 2 z
-Gy '8°‘(6=r‘WOJBHZ‘P) IV "Q‘ (WOJBHR‘'W)GZ 8—2V L‘'( HO‘HE‘S)0G 2 L12-v12 Homxo Cg
auexayoTo4D 2 v v N 23
.A50pm=m.evmw.m|om.m.AEOpmmOﬂ.EvoH.mlom.o.Ammo.mm.wvom e wmmlwmﬁ /ouszueq/auexayoId4ho TG
e 0 Jd-tT c vV zmvm
s (woJdeHZ ‘Ww)G8°8~0G° 8 (WOJIBHOT‘W)0T"8-58°9‘( HD‘HE'S)0SG 2 88T-S8T \o:oncwn\ucmstoﬁmzo yg
auexayoT124£0o 2 v v N 34
AEOLMEN.EVom.mlom.m.AEOhmon.EVOH.wloo.u.Am:o.mm.mvom.m 96T-¢Ss1T /euazuaq/suexayo1oko 3g
3d c v v zmum
.AEo&mmN.Evmm.wlo¢.m.AEonm:oH.EvoH.w|mv.h.Ammo.mm.mvom.m mwﬁ|wwﬁ /euszusq/ouexayo1dLo Jg
nn: = m ‘GWl wouaJ @ mau=m>ﬁomv AydevaBozswoayos
( "10a4D) ¥YKN-H Jo "d-um J0J JusnTH oN

T

*panutTjuo) - aTqe]



5829

Synthesss of quinazohne nng

*(g°T'v L=r

‘WOJBHZ‘PP)L9 'L (WOIBHB W)GY*L-G8°9 (9 2“2 "8="‘9H‘HT‘3IP) ONAmuH T L2 zmpm
8G°9‘(T°9‘8=L‘GH‘HT‘PP)EEC "9 (HO‘HT S)2T S (HN‘HT*S)L0"S vLT-2LT /euszuaq/auexayor24o 1,9
(9 T'v L=r e
‘WOJIBHZ‘PP)69°L* (WOIBHB ‘W) Py L—0T L (T 8=L‘LH'HT'D) suexayo1o4d T L 2 N 32
06°9¢(8°'8=L‘OH‘HT‘3)GS "9 (2=L‘HO‘HT‘P)S S (2=r‘HN‘HTI‘P)LO"S 9GT-€ST /euszusq/suexayord4o 19
‘(8°T‘€ L=r‘WOJIBHZ ‘PP )89 L (WOJBHR ‘' W)GY L-0L"9° (G 2‘v "8="C auexayoro4o T¢L 2 zmpm
‘OH‘HT“3IP)VS°9°(8°G ‘v "8=r*‘GH‘HT‘PP)8C "9°‘ (HN+HD‘HE‘8q)2T"S ,08-S€E \mconcwn\ocaxw:oﬂm»o u,9
*(v°T'L=r‘wodeHzZ‘pp)G9°L! (WOodeHe ‘w) dia/ovo3d T L2 N 33
LY L-8°9°(E€°6=P° OH ‘HT “3)TIG "9 (HD‘HTI*sA)er S (HN‘HT‘8sq).i6°V P G8T1-28T /euszusq/auexayoIo4o yg
*(9°T‘L=r‘wWOJBHZ ‘PP)99" L e
‘(WOTBHT ‘W)OP L  (WOIBHL‘W)GT L-8L°9‘(L 2V 8= ‘QH‘HT‘3P) auexayo1o4o T L2 N 31
vS 9 (9'Y* 8= “GH'HT‘PP)PE 9 (HDO'HT*SQ)0T "G (HN‘HT ‘Sq)26" V¥ ﬁmmnwvﬁ \m:wucon\o:mxosoam>o 3.9
(6 T1'L=r‘wodeqg‘pp)g9° L' (wodeHT ‘W)p L’ (WOJBRHE W)ST "L dd/ TOHD T°L*2 N 33
-28°9¢(T‘8°8=C‘9H‘HT“IP)ES 9  (HO'HT*SA)9V S (HN‘HT*SqQ)G0°G P 981-v81 /euszuaq/auexayoroLo J9
(s T‘L=r 2 e
‘WOJBHZ‘PP)G9 L (WOJIBHE‘W)GY L-00"L (V-2 ‘2 8=L‘9H‘HT ‘3P) 034 2 v'v N 23
$S5°9°(2°9‘v°"8=r‘SH'HT‘PP)VY 9 ‘' (HO‘HT‘S)e"G'(HN‘HI'S)E9 € 091-9GT \ocmucwn\mcmxm:oﬂmxo 2,9
(G 1°L=r*woJeHZ‘pPP)G9°L‘ (WOJIBHOT‘W)GP L va\o:mncon 2 v v N 3d
-GL£°9°(T“6°8=*O9H'HT‘IP)ES 9 (HO‘HT‘sq)Gr "G (HN‘HT‘sq)0S € gz1-€2t /ouszuaq/auexayo1oLo 89
‘(G TI‘L=p‘wOdRHZ‘W)GQ* /" (WOIBHT‘W)Zgp L (WOIRBHG‘W)GZ" L
|oo.n.Auun.eopazw.uvww.w.Am.m.v.wnn.o:.mﬁ.puvmm.o.Ao.m.muw 2UEXdYOTO4D 2 v v zmum
‘GH'HI‘PP)8P°"9°(HO‘HI‘SA)62 G (HN‘HT‘80)0T G ( HO‘HE‘s)geg"¢€ ,001-¢8 /euszueq/auexayo1o4o p,9
(G T'L=r‘wodelHZ‘PP)0L L  (WOJBHT‘W)gY L‘WOJBHG
.svmm.huoo.u.Ao.onn.uz.ma.uvm.o.ﬁw.muw.eopmmm.mvoo.o.Av.mnn auexayo1o4Ld AR 2 4 zmpm
‘QH'HT“3)9G 9 (HO‘HT*Sq)G9 G (HN‘HT ‘Sq)Ge"S‘( HD‘HE'S)8T € 0ET-G2T /8uszusq/auexayord4o pg
ns: = Hw.ml.__. woxy @ aaunv?aowv £LydeaBojewoayo
(Ta o) E.z..:H J¢ -d-u J0J JuanTd oN
*./ ‘4 seutrozZeUINY pue ,9 ‘9 ssurjozeutnboaplyrg-vy‘ec "¢ 919el



E Rossletal

5830

*0004-0§ dq Jayzs unafodazad = Id (P

saspmnod snoydaouwy (o

*JI9j39uwoa3oadg UBTJIBA-TUTWSH ® uo ZHW 00Z 3I€ PopJodsay (9
*senTeA pojzeINO[eD YjIMm Jusawsadde pood ur sasm sSosSLTBUBROJIOTN (®©

‘(S T‘g=r‘wWOJBHZ‘PP)00'6°(8°8=r‘WOIBHZ‘P)68"L*‘(S 2L 6=
‘BHHT‘PP)2ZL L  (WOJBHO‘W)EY L~GT L (G 2“2 "8=L*OH‘HT IP)9L" 9
*(9°T‘T L= ‘WOJIBHZ‘PP)TT" 6" (WOIBHSG

‘W)PE L-v9T L’ (WOJTBHY ‘W)EG L-QT L:(9°C ‘P 8=L*9H‘HT‘31P)8L"9
‘(8°'8=[‘WOJBHZP)ZL L (9 T EC L=L ‘WOJBHZ‘PP)L9 L (WOIRYY
‘Ww)Gz*L-0*L' (L 8=r‘WOJCHZ'P )28 9 (9 ‘€ "8=LOH‘HT‘3P)

9GS 9‘ (9P 8=L‘GH'HT‘PP)6C "9 (HO‘HTI“S)02°G* (HN‘HI‘Sq4)0T" €
‘(g TG L=rp‘uwoaeye

‘PP)BY9° L' (¥ 8=[‘WOJBHZ P)9°Lf(wOoJdeHT ‘W)GE ", (WOIBHY ‘W)
G2°L-0L°9°'(6°8=L'OH‘HT ‘3)ES 9 (HD‘HT‘sq)eEV S (HN‘HT*Sq)00"§G

suazuaq
80c-G0¢
suszusq
LB8T—¥8T

ONvm
86T-961

m<oum
/0 Jad-1
09T—-LST

e ¢ 8
°V¥033E/ TDHD ML

c 8
U<OPM\maomo T2

¢ 2 8
°V033/ TIOHD .9

Z2 8
£
oV03d/ TOHO 9

ZH = £ _°‘8H1I woax
° 8 e

1 (7a D) YUWN-H

T

wﬁnao>aomv
Do *dew

£AydeaBogewoayd
JOJ JUINTH oN

*panuIjuo) °z arqe]



583t

Synthesis of quinazoline ring

*J8jauwouajoedg UBTJIEBA-TUTWSH B UO ZHWOOZ 3B PepJIO23y (P

*pajosaaodun (q

*sassyjuasged ut ssnlea psjeINOdTE) (O
*qonpoad eund Lyreot3Lieue pa3eIOST JO (®

*(HD‘HI‘s)ve 8’ (wouae
HZ‘w)0*'8~-8 L' (G '8=C
‘sfs,gd,vv)82"8 pue

06°L*'(wodeHe‘w)G L~y L(vE° CT)

uAm.huw.mMm.mm.<<vHo.n
pueyg g‘( HO‘He‘s)zge'e
*(HO'HT‘s)

21'8‘(9°1'G L=r‘uwouae
HZ‘PP)Z6° L  (WOJBHE
fw)g L= L' (v 8=rsfs
\G9,YV)99 L PU®B 6E°/
‘(g=r‘sfs,d4.VV)T0"L
ucawm.o.ﬁmmo.mm.wvmm.m
(HO*HT*s)8T "8 (LT

‘9 L= ‘WOIBHZ‘PP)G6" L
‘(L*T'9*L=r‘wOoJeHZ‘PP)
€L, (WOdBHQ ' W)G L~E" L
.Am.mua.mmw_mm_<<vﬂo.>
puegg*9‘( HD‘HE‘s)2eg'¢
*(HD‘HT‘s)B0'8°(L"T

‘9 L=pfUOIBHZPP)VE L
‘(wogeHE ‘W)G L-€°L(T"8
=r‘sfs,dd,¥V)00° L pue
Hm.m.Aw.muw.mamwmm_<<v
89°L pue mw.o.A HOO ‘HE
‘s)G8°€‘( HDO'HE's)ge"¢

(ev°8)

(6£°6)

(£5°8)

(66°v)

Oec <l S6°'V

(ST1°S)

og*8 cE"S

(80°9)

80°6 8¢9

(r1°9)

L1°8 9€°9

(st €L) (LE EVE)

¢ €
hﬁmHN

86°¢LZ O N 0

(84 sL) (z2e8-2eg)

c
bH:HN

GC°SLIO N ol

(es°v8) (L 862)

cg8'€eg szHmHNo

(og*18) (6£°82€¢)

2ec
99°08 ONZON: o]

0%az nf33/0uszusq

r8-08 S9 /@ueXsyo1o4Lo 4 POT

¢ 8 zmum

TTO 0L /oUBXayo1040 22 20T

c vy

¢ ZMPM\wcwucwn

¥8-08 T /3uexayo1o4Ao =34 qo0T

c
0 Jad-t ¢ 8 zmum

211-601 g /auexsyo1o4£o 06 BOT

g SWL woay @
uA 10a0) HHN-H

T °

N H

2 eTnwIoy (JusA[OS) %
% ‘sisdTeue Tejuauwsdly§ JEINIITON (Do) "d-um mvﬂoaw

Lydeadojewoayd (y) suwiy

a JOJF 3USNTH UOTI3OB3Y oN

*p-BOT SOULTpP-g‘T-BINQqEZRIQG-£‘T '€ 9TqE]



5832 E Rossletal

EXPERIMENTAL

N'-aryl~N-{(triphenylphosphoranilidene)-carboximidamides la and 1b.

The N-aimidoylaminotriphenylphosphorane la 1s a known compound and was
prepared by the method described in Ref. 1. The N-imidoyliminotriphenyl-
phosphorane 1b 1s new and was prepared according to the procedure
described in Ref.l1 Yield 61%, m.p. 139-142°C (ethyl acetate/diisopropyl-
ether, 1 1), elem. anal., found % (calcd for C__H__N_FP) C 77.92 (78.30),

31 25 2
H 5.24 (5.30), N 5.83 (5.90).

Quinazolines 5, 7, 7' and 3,4-Dihydroquinazolines 4, 6, 6°'.

A mixture of the N-imidoyliminotriphenylphosphorane 1la or 1b (6mmol),
the aldehyde 2 (18mmol), and dry xylene (40ml) was heated under reflux for
12-90h. The solvent was then removed under reduced pressure and the crude
reaction mixture was chromatographed over a silica gel (70-130 mesh)
column (ratio crude product/silica gel, 1 40) yielding progressively, for
the reaction with the 1minophosphorane la, the quinazolines Sa-k and the
3,4-dihydroquinazolines 4a-1. For data see Table 1. When the reaction in-
volves the iminophosphorane 1b a mixture of the 1someric guinazolines 7
and 7'd-k and a mixture of the 1someric 3,4-dihydroquinazolines 6 and
6'd-k were obtained after usual chromatographic purification performed
using the following eluents for the reaction with 2d cyclohexane/benzene
/TEA, 4 4:2, with 2e and 21 cyclohexane/ethyl acetate, 7 3, with 2f and
2h ethyl ether/PE, 7 3, with 2k dichloromethane/ethylether, 9 1 The
i1someric compounds 7 and 7' have been separated only i1n the reaction with
4-n1trobenzaldehyde 2k Instead a pure sample of both 1somers 6 and 6' was
obtained 1n all cases performing a second chromatography over a silica gel
column using a ratio crude product/silica gel, 1 150 For data see Table

2.

leutyl-N—[a—(4'-methylphenyllmlno)]benzyl phosphoramidate 8.

To a well stirred solution of N-{(4-methylphenyl)benzamidine (12.4g,
59mmol) and triethylamine (6 55g, 65mmol) in dry CCl4 (125m1) a solution
of daibutyl phosphite (12.62g, 65mmol) 1in dry CCl4 (125m1) was added

dropwise at room temperature Stirring was continued for 24h, then the
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reaction mixture was washed with water (2x100ml), the organic layer was
dried over anhydrous sodium sulfate and freed from the solvent under

reduced pressure. The crude product was purified by crystallization from

petroleum ether (bp = 50-70°C). Yield 70%, wm.p. 71-73°C, elem.,anal.,
P): C 65.34 65.65 H 7.67 7.76 N 7.07

found (ci}cd for 022H31N203 ) ( Yy ( )

(6.96). H~-NMR (60MHz, CDCls/TMS) O.90(t,6H,CH3),1.4O(81x lines,4H,

gﬂz-CHs),l.GS(flve 11nes,4H,CH2);2.25(s,3H,CH3),4.00(Q,4H,OCH2),6.90

bs,1H,NH),6.95-7.05(m, 4Harom),7.20~7.35(m,3Harom),7.45-7.55(m,2Harom) .

4-Aryl-1-(4'—-methylphenyl)-2-phenyl-1,3-diazabuta-1,3-di1enes 1l0a-d.

To a stirred slurry of sodium hydride, 50% in mineral o1l (0.72g,
14.5mmol) 1n dry benzene (3ml) a solution of 8 (5g, 1.24mmol) 2in dry
benzene (50ml) was added dropwise, at 40°C under nitrogen. After hydrogen
evolution ceased the mixture was cooled to room temperature and a bimole-
cular amount of the appropiate aldehyde was added. The reaction mixture
was stirred for 4-90h and then washed with a cold sat. sol of NaHCO3
(20ml). The organic layer was dried over anhydrous sodium sulfate and
freed from the solvent under reduced pressure without heating. The crude
product was then purified by chromatography over a silica gel (70-120
mesh) column (ratio crude product/silica gel, 1 40) yielding the 1,3-

diazabuta-1,3~dienes 10a-d. For data see Table 3.

6-Methyl-2-phenyl-4-(4'-nitrophenyl)-3,4-dihydroquinazoline 4k.

A solution of 1-(4'methylphenyl)-4-(4'-nitrophenyl)-2-phenyl-1,3-d1aza-
buta-1,3-diene 10d (0.5g, 1.45mmol) 1in dry xylene (5ml) was heated under
reflux for 1h. The mixture was then freed from the solvent under reduced
pressure and the crude was purified by crystallization from ethyl ether/
diisopropyl ether, 2 1. Yield 85%, m.p. 143-145°C, elem. anal., found
(calcd for 021H17N302) C 72.66 (73.45), H 4.88 (5.00), N 12 04 (12.24).
L h-NMR (200MHz, CDClS/TMS) . 2.22(s,3H,CH3),5.70(bs,1H,NH),5.92(5,1H,CH),
6.62(bs,1lHarom),7.05(m,1Harom),7.20(m,1Harom),7 38-7 48(m,3Harom),7.54 and

8.20 (AA'BB' system,J=8.5),7 82(dd,2Harom,J=7.5,1.5).
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