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Abstract The monomethoxyl derivatives of variocus 7o~
electron-defic{ent N-heteroaromatics reacted with phenylacetoni-
trile in tetrahydrofuran in the presence of sodium hydride to
give «-phenyl-N-hetercareneacetonitriles in the yields ranging
from 45 to 78%. On the contrary, the reaction of these methoxyl
deriVativeg with ethyl cranoacetate or malononitrile undef
simiiar conditions was restricted within narrow limits. The

synthesis of benzoyl-N-hetercaromatics by the air-oxidation of

¢-phenyl-N-heteroareneacetonitriles was described additionally,

In nucleophilic substitution at the a- and 7-positions (active positions) of nm-
eleciron-deficient N-hetercaromatic compounds, alkexyl groups are recognized to be
very weak leaving groups, so that the reaction of the alkoxyl derivatives with
nucleophilic reagents, particularly with carbanions generated from active methyl-
ene campounds, is not well investigated.l The reaction of A-methuxnginazoline
with nitrile-stabilized carbanions is an exceptional example, and the correspond-
ing 4-substituted products obtained.?

As ildustrated in Scheme 1, it was suggested that at the highly active position of
n-electron-deficient N-hetercaromatics, even alkoxyl groups might be replaced

with nucleophilic reagents.
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On the other hands, in 1954, Mizuno et al. have reported that phenylacetonitrile
widely reacted with various chioro-N-hetervaromatics under basic conditions, and
the a-phenyl-N-heteroareneacetonitriles were obtained in the yields ranging from
43 to 100%.3 Further, Panizzon has presented that phenylacetonitrile smoothly
reacted with 2-chloropyridine which is known to be an inactive heteroaryl chlo-
ride, although it has a chlorine substituent at the a-position.4 These findings
demonstrate that phenvlacetonitrile is an extremely powerful reagent comparing
with other active methylene compounds such as ethyl cyanoacetate, malononitrilte,
diethyl malonate, and acetylacetone.

From these points of view, we investigated the reaction of various w-electron-
deficient N-hetercaromatics containing a methoxyl group at their active position
with phenylacetonitrile under basic conditions in order to compare the reactivity
of m-electron-deficient N-hetercaromatics for addition-elimination type nucleo-

philic substitutions.
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In the present investigation, sodium hydride and tetrahydrofuran (THF) were used
as a base and a solvent, because such reaction conditions were confirmed to give
the best vield of the product (IIc)} on the trial of 4-methoxyquinaline ¢(Ic) with
phenylacetonitrile.

As shown in Table I, all the tested methoxyl dérivatives (Ia-2) underwent the
substitution to give a—pheayl-N-heteroareneacetonitriles (Ila-z}. Out of our
initial expectation, fundamental difference of reaclivity among the substrates was
not observed, but a wide range of successful results shows the excellent ability
of phenylacetonitrile carbanion as described by Mizuno, et al.3

On the contrary, when the compounds la-z were treated with ethyl cyanoacetate or
with malonenitrile under similar conditions (dioxane was used as solvent instead
of THF), only nine Kinds of methoxyl derivatives (1f, Im, Ip, Is, It, Iu, Iw, Ix,
and Iz) were converted into the desired compounds (I1 and II[[)}.5 The results are
listed in Table I1.

It should be noted that compound Ix is the most reactive among the substrates em-
ployed. The reaction of [a-z with diethyl malonate or with acetylacegone faited,
except for that of Ix with diethy! malonate. Namely, Ix reacted with diethyl
malonate to give diethyl 1,2,3-benzotriazine-4-malonate (¥x) in 49X vyield, while

Ix was unchanged by the reaction with acetylacetone.

~COMe ~C0:Et
CH.. OME CH 2
COMe -COMe cn,=C0Et “COEt
"S CH: ~COMe® NaH \? Z\CO‘zEt' a ~
N> dioxané, reflux neN dioxane, reflux N
Ix vx

On the basis of these results, it is clear that a methoxyl group on the active
position of acridine (the 9-position), quinazoline (the 4-positiony, 1,2,4-tria-
zine (the 5-position), 1,3,5-triazine, 1,2,3-benzotriazine (the 4-position), and
1,2,4,5-tetrazine, can act as an effective leaving group in the reaction with ni-
trile-stabillized carbanions. These results has also demonstrated that the reac-
tivity of carbanions derived from active methylene compounds can be arranged in

order of "CH(CNMPh >>> "CH(CN),; > "CH(CN)CO3Et >> “CH(COyEt); > "CH(COMelj;.
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Table I. Reaction of Methoxy-~N-heteroaromatics (I) with Phenylacetonitrile

C Nal P
ome TRCHZCN, Tan, @-cmﬁﬂ
THF, reflux .

I 1§
NO.® mp (°C) Recryst. Yield NO. 8 mp (°C) Recryst. Yield
[Lit. mp (°C)) solvent %y . {Lit. mp (°C}] solvent (%)
I1a  84-86 hexane-Et,0 39 Ilm  195-197. ACOEt 62
18543 [1e7-198%)
11b  77-178 hexane-Et,0 13 Iln  136-138 ACOEt 16
176-77%] 1138-139%1
Ilc 91-93 | hexane-AcOEt 53 110 119~121 AcOEt 87
[92-93d) IIp 111-112 AcOEt 78
11d  89-90 hexane-AcOEt 51 tirzd)
(88.5-9081 Ilg 111-112 ACOEL 39
Ile 139-141 hexane-AcOEt 41 r11i-1123)
[143-14571 IIr 138-140 hexane-AcOEt 11
11f 206-208 AcOEL 78 11s  185-186 AcOE¢t 71
(21031 11t 220-221 AcOEt 49
1ig 153-155 ACOEt 36 Itu  245-246 ACOEt 68
11h 138-140 hexane-Et,0 68 IIv  154-185 ACOEt 46
[136-137%) Ilw  177-178 ACOEt 45
I1i 146-148 AcOEt 62 [177-178111
I1j 60-62P hexane-Et,0 47 1Ix  144-345 AcOEt 71
t90-9191 56 Ily 140-142 ACOEt 61
Ik 117-118 hexane-AcOEt 62 11z 149-1B1 AcOEt 77
II1 134-135 hexane-AcOEt 46
[132-1341%

a) In all the cases, the ring systems are corresponding to la~2z shown in Scheme 2.
b) The observed melting point of IIj is quite different from the reported value,
but the structure of our sample is well supported by elemental analysis and

spectroscopies.
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Table 11. HReaction of Methoxy-N-heteroaromatics ¢(I) with Ethyl Cyanocacetate or

with Malononitrile

-CN 5-CN .
K::EFCH’CN CHalgo,pe» Nall o CHalgy, NaH .CN
~C0:Et "dioxane, reflux e dioxane, reflux CH-cn

11 I v
Ng.2 mp (°C) Yield No.® mp (°C) Yield
[Lit. mp (*C)J (%) [Lit. mp (°C)] (%)

It 216-218 51 Ve >300 72
122293 £>280%)

Illp 168-169 51 IVm 284 (dec) 59
(169-170%) £286.5 (dec)1C]

I11s 158-159 48 1vp 280 (dec) 68

111t 193-194 51 [281-282 (dec)?]
r193-19412; Vs 240-242 (dec) 72

111u 181-183 33 vt 266-257 (dec) 71
(181-18312; IVu 261-263 (dec) 67

111w 213-215 39 IVw 287 (dec) 63
(z13-215113 1vx 248 (dec) 76

I1x 162-163 46

111z 202-204 59

a) In all the cases, the ring systems are corresponding to I1£-z shewn in Scheme 2.

In addition to the above investigations, the transformation of I[I into benzoyl-N-
hetercaromatics (VI) by air-oxidation was examined. Namely, when an appropriate
amount of oXygen was bubbled through a THF solution of !l in the presence of
sodium hydride until the complete consumption of II was ensured by thin layver
chromatograprhy (tle), the corresponding benzoyl-N-hetercaromatics (Vl[a-gq) were
isolated in satisfactory yields.

The oxidation of the methine group between the two aromatic rings and subsequent
eiimination of cyanate ion from the peroxy intermediate is a likely pathway of the

13

transformation, as iliustrated on 4-benzoylquinoline (VId). However, IIr-z were

not oxidized under these conditions. Although the reason is not clear at present,
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probably, highly n-electron-deficient rings attract the negative charge formed on

the methine group and decrease the susceptibility of the substrates to air-oxida-

tion (A»B).

PhCHCN

N
=y NaH Xy 0 -cNo®
Q0 =00 - == g0
A B
114 vid
Scheme 3
"Table III. N-Hetercaryl Phenyl Ketones (VI)
No.® mp (°C) Recryst. Yieldr No.% mp (°C) or Recryst. Yield
solvent (%) bp (*C/mmHg) solvent (%)
[Lit. mp (°C»} [Lit. mp {°C)] or
[Lit. bp ¢°C)/(mmHg}]
Via 10-42 hexane 94 | vIi 104-106 ACOEt 93
f44-4614) VI§ 84-85 hexane 90
Vib 70-71 hexane 94 185-85.59]
(71-7215; Vik 103-105 hexane 90
Vie 108-110 hexane 93 | viI 166/3 93
(111163 re9-200/2021)
vid 60-62 hexane 93 | VIm $9-100 AcOEt 94
{59-60171 VIn 122-123 hexane-AcOEt 92
Vie 75-76 hexane 93 [123-12422;
[76-77183 Vio 100-102 hexane-AcOEt 91
vif 217-218 ACOEt 92 | vip 96-98 ACOEt 92
(217.519) (97-9823;
Vig 152-154 AcOEt 92 Yiq 78-80 hexane-AcOEt 91
Vih 68-69 hexane 93 r80-8124)
(70-7229; '

a) In all the cases,

the ring systems are correspending to la-q shown in Scheme 2.
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During cur investigations, Hermann, et al., reported a new synthesis of aryl hete-
roaryl ketones via Sgyl reaction of halo-N-hetercaromatics with potassio-
phenylacetonitrile followed by phase transfer catalyzed decyanation.g Their
procedure on the decyanation is essentially the same to our oxXidative transforma-
tion.

In this connection, it has been reported that VIl, VIm, VIq, and ¥Ir could not be
synthesized by the Grignard reaction of the corresponding nitriles with phenylmag-
nesium bromide.Z2% Thus, the air-oxidation of a-phenyl-N-heteroareneacetonitriles

provides a method for the preparation of C-benzeyl-N-hetercaromatics.
EXPERIMENTAL

All melting points were determined by capillary method and are uncorrected.
Proton magneti¢ resonance (IH-nmr) spectra were recorded at either 60 MHz on a
JEGL JNM-PMX 60 specirometer or 100 MHz on a FX-100 spectrometer. Chemical
shifts are quoted in & wvalue (ppm) with tetramethylsilane (TMS) or 2,2-dimethyl-

2-gijlapentanesulfonic acid sodium sait (D§S) as an interral standard, and coupling
constants (J) are given in hertz (Hz). The following abbreviations are used:
s=singlet, d=doublet, t=triplet, g=quartet, m=muitiplet, and br=broad. Infrared
(ir) spectra were produced on a JASCO IR 810 spectrometer. Column chromatography
was carried out on silica gel (NAKARAI CHEMICALS, Ltd. silica gel 60 or KATAYAMA

CHEMICALS, Ltd. silica gel 60).

6-Methoxy~3,6-diphenyl-1,2,4~-triazine (Iwv) 6§-Chloro-3,6-diphenyl-1,2,4-tri-
azine2® (0.53 g, 2 mmol) was added to a methanolic solution of NaOMe prepared from
metallic Na (Q.05 g, 2.2 mgatom) and dry MeOH (20 ml}, and the mixture was stirred
at room temperature for 18 h., After evaporation of the solvent, the residue was
diluted with Hy0, and the mixture was extracted with Et,0. The ethereal solution
was dried over Na,p50,. Evaporation of Et,0 followed by recrystallization of the

residue from hexane to give pale yellow needles, mp 104-105°C. Yield 0.51 g

(97%). lH-Nmr (CCi,): 8.6-8.2 (m, 4H), 7.7-7.3 (m, 6H), 4.26 (s, 3H).

2-Methoxy-4,6-diphenyl-1,3,5-triazine (Iw) 2=-Chloro-4,6-diphenyl-1,3,5-tri-
azine?? (0.53 g, 2 mmol) was added to a methanolic solution of NaOMe prepared from
metallic Na (0.05 g, 2.2 mgatoem)} and dry MeOH (20 ml). The mixture was stirred
at room temperature for 30 min. After removal of MeOH, a smail amount of Hp0 was

added to the residue, and the mixture was extracted with Et,0. The ethereal
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solution was dried over K;CO5 and evaporated. Recrystallization of the residue

from hexane gave colorless needles, mp 112-113*C. Yield 0.49 g (93%). lH—Nmr

(CC14): 8.8-8.4 (m, 4H}, 7.6-7.3 (m, 6H), 4.12 (s, 3H).

3-Methoxy=-1,2,4-benzotriazine (Iy} 3-Methyithio-1,2,4-benzotriazine®®
(0.35 g, 2 mmol) was added to a methanolic solution‘of NaQOMe prepared from metal-
lic Na (0.056 g, 2.2 mgatom) and dry MeOH (20 ml). The mixture was stirred at room
temperature for 2 h. After removal of MeOH, a small ameunt of H;0 was added to
the residue, and the mixture was exiracted with Et,0. The ethereal solution was

dried over K2C03 and evaporated. Recrystallization of the residue from hexXane

gave yellow needles (0.29 g, 91%). mp 104-105 °C ¢1it.29 mp 106 *Cy.

3-Methoxy-6-pheny1—l,2,4.5-tetrazine {1z} 3-Bromo-6-phenyl-1,2,4,5-
tetrazine3% (0.48 £) was treated with NaOMe, prepared from a 60% oil dispersion of
NaH (0.09 g, 2.2 mmol} and dry MeOH (0.1 g, 3 mmol), in dry Et,0 (20 ml). Recrys-
tallization from Et,0 gave red scales (0.33 g, 89%>. mp 88-89 °C. 1 H-Nmr (CCly:

8.7-8.7 (m, 2H), 7.7-7.4 (m, 3H), 4.37 (s, 3H).

General! Procedure for the Reaction of Methoxy-N-heteroaromatics (1) with Phenyl-

A B60% o0il dispersion of NaH (0:18 g, 4.5 mmol) was washed

acetonitrile
with hexane, to which phenylacetonitrile (0.4% g, 4 mmol) in dry THF (20 ml) was
added, and the mixture was refluxed for 30 min. Then a methoxy-N-heteroarene(I)
(2 mmol) was added, and the mixture was refluxed under a nitrogen atmosphere until
I was disappeared on tlc. After removal of THF under reduced pressure, the resi-
due was diluted with HZO. The agueocus solution was neutralizéd with 5% AcOH and
extracted with CHCly. The CHCly solution was washed with sat. NaCl, dried over
MgS0,, and evaporated. Unreacted phenylacetonitrile was removed by distillation
at 80 °C (2 mmHg) to give the residue which was chromatographed on silica gel
column. Recrystallization frem an appropriate solvent shown in Table I gave a
pure product (II). The yields, the melting points, and spectral data are shown in

TablesI and IV.
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Table IV. Spectral Data for I1
No. Ir (CHClg) Yh-Nmr (CDClg)
em™ ! 5 {ppm)
11a 2260 8.52(dd.i=5.if2.lﬂ).7.7-6.9(m,8H),5.20(S.IH)
I11b 2260 8.54¢(d,J=6,2H),7.5-7.0(m,7H),5.02(s,1H)}
llc 2260 8.13(d,J=8,1H),7.9-7.2(m,10H),5.47(s,1H)
I11d 2250 9.00¢(d,J=5,1H),8.4-7.3(m,10H),5.83(s, 1H)
Ile 2250 8.53¢(d,J=5,1H),8.2-7.2(m,10H),5.86¢s, 1H)
I1f 3440,2200 8.53(dd,J=8,J=2,1H),7.4-6.5(m,12H),1.6-1.5(br,1H)
Ilg 2200 8.7-7.0(m,13H),6.09(s,1H)
lLIh 2260 9.16(dd,J=56,J=2,1H),7.7-7.3(m,7H},5.70(5,1H?
Ili 3440,2190 12.7-12.4(br,1H),8.01(dd,J=3,1H),7.6-7.2(m,6H),6.7-6.3{m, 1H)
Iij 2260 8.65(d,J=5,2H),7.7-7.0(m,6H),5.27¢(s, 1H)
Ik 2150 9.256(d,J=1,1H),8.77¢(d,d=56,1H),7.7-7.3(m,6H),5.24(s,1H}
It 2260 8.67(s,1H),8.56¢(s,2H),7.7-7.3(m,5H),5.35(s, 1H)
[Im 2190 9.3-9.0(br,1H),8.93(dd,J=7,4=2,1H,7.7-6.8{(m, 9H)
tin 3400,2170 9.50(s,1H),8.2-7.3(m,9H),6.13(s,1H)
Ilo 3380,2250 8.3-8,0(br,1H},7.7-7.0(m, 10H)
Iip 3380,2190 12.0-11.5{(br,1H),8.85(dd,J=7,J=2,1H) 8.1-7.3(m,8H),7.1-6.8(m, 1
IIq 2250 8.76(s,1H? ,8.2-7.2(m,9H),5.49(s,1H)
IIr 2250 7.9-7.3(m,15H),5.83(s,1H)
Ils 3420,2190 13.0-12.7(br,14>,7.9-7.7(m,2H),7.5-7.2(m, 3H)
11t 2180 13.4-13.1(br,1H),8.3-7.1(m, 10H)
ITu 2150 13.7-13.6(br,1H),8,4-6.9(m, 15H)
Ilv 2240 8.8-8.5(m,2H),7.8-7.4(m,8H>,7.4-7.2(m,6H),6.74(s,1H)
Ilw 2240 8£.9-8.6(m,4H),7.9-7.3(m,11H),5.41(s,1H)
IIx 2200 9.2-8.9(m,1H),7.9-7.3{(m,9H)
11y 2250 8.7-8.4(m,1H),8.3~8.0(m,3H),8.0-7.6{(m,3H> 7.5-7.3(m,3H),
6.00(s,1H}
11z 2260 8.7-8.5(m,2H),7.8-7.3(m,8H)»,5.90(s, 1H?
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General Procedure for the Reaction of Methoxy-N-heteroaromatics {(I) with Ethyl

Cyanoacetate A €0% oil dispersion of NaH (0.18 g, 4.5 mmol) was washed with
hexane, toc which ethyl cyancacetate (0.45 g, 4 mmol) in dry dioxane (20 ml) was
added, and the mixture was stirred for 30 min at room temperature. A methoxy-N-
heteroarene (1) (2 mmol} was treated as described above. After neutralization
with 5% AcOH, precipitated crystals were collected by suction, washed well with

H,0, dried in air, and recrystallized from AcOEt te give the product (III:. The

yields, the melting points, and the speciral data are shown in Tables I[[ and V.

Table V. Spectral Data for III

No. Ir (CHClg) YH-Nmr (cDCIg)
em~1 ) (ppm?

1T1f  2170,16390 12.9-12.5(br,1H),8.25{dd,J=5,J=2,2H},8.0-7.0(m, 1H),
4.12(q,4=7,2H),1.12(t,J=7,3H)

I1lp  2200,1650 14.7-13.8(br,1H),9.22(dd,J=5,J=2,1H),8.10(s,1H),7.9-7.3(m, 3HJ,
4.36(q,J=7,2H),1.39(t,d=7,3H)

11ls  2210,1670 14.7-13.7¢(br,1H},4.358¢q,I=7,2H),2.92(s,3H),2.56(s,3H),
1.37¢t,J=7,30)

111t 2200,1660 14.9-14.4ibr,1H),8.2-7.9(m,2H),7.6-7.3(m, 3H),
4.41(q,4=7,2H),2.97(8,3H),1.41(t,J=7,3H)

Illu  2200,1650 16.0-14.7¢br,1H),8.7-8.6(m,2H),8.4-7.9(m,2H},7.9-7.3(m,6H),
4.35(q,4=7,2H),1.37(t,1=7,3H)

Illw  2180,1630 14.5-14.0¢br,1H>,8.7-8.5¢(m,2H),8.3-8.1(m, 2H),7.8-7.3(m, 6H),
4.18(q,J=7,2H),1.48(t,J=7,3H)

IlIx  2210,1670 9.5-9.3(m,1H?,8.3-7.7(m,3H),4.61(s,1H),4.37(q,4=7,2H),
1.40¢t,d=7,3H)

11tz 2250,1670 9.5-8.7(br,1H),8.4-8.1¢m,2H),7.8-7.6(m,3H),4.24(g,J=7,2H),

1.274t,J=7,3H)
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General Procedure for the Reaction of Methoxy-N-heteroaromatiecs (I) with Malo-

nonitrile A 60X oil dispersion of NaH (0.18 g, 4.5 mmol)} washed with hex-
ane, malononitrile (0.26 g, 4 mmol), and I (2 mmel} in dry dioxane (20 ml) were
treated as described above. After neutralization with 5% AcOH, precipitated crys-
tals were collected by suction, washed well with Hzo, dried in air, and recrystal-
lized from AcOEt to give the product (IV). The yields, the melting points, and

the spectral data are shown in Tables 111 and VI.

Table VI. Spectral Data for IV

No. Ir (KBr} 1H-Nmr (DMSO-QG)
em~! & (ppm)

Ivf 3270,2210,2190 12.5(br,1H),8.56(dd, J=8,J=1,2H),7.8-7.2(m,6H)

Ivm 3270,2210,2190 14.8-14.0(br,1H),8.72(d,J=8,1H),8.28(s,1H),8.0-7.5(m, 31D
Ivp 3280,2210,2190 13.4(br,1H),8.63¢d,J=9,1H),8.47(s,1H),8.0-7.4(m, 3H)

1Vs 3200,2220,2200 14.5-14.4(br,1H),2.56(5,3H),2.42(s,3H)

Ivt 3200,2220,2200 15,0-14.5¢(br,1H),7.8-7.6(m,2H),7.5-7.1(m,3H),2.25(s, 3H)
IVua 3200,2220,2200 8.4-8.1(m),7.8-7.6(m?2

[Vw 3200,2220,2200 8.4-8.1(m,4H),7.8-7.4(m,7H)

Ivx 3200,2250,2200 8.58(dd,J=8,J=1,1H),8.2-7.6{(m, 3H}

a The integrated ratio is 1:4.

Diethyl! 1,2,3-Benzotriazine-4-malonate (Vx) A 60% oil dispersion of NaH
(0.18 g, 4.5 mmol), diethyl malonate (0.64 g, 4 mmol}, and 4-methoxy-1,2,3-benzo-
triazine (Ix) (0.32 g, 2 mmol) were treated as described above. After neutraliza-
tion with 5% AcOH, the mixture was extracted with CHClg. The CHClz solution was
washed with sat. NaCl, dried over MgS80,, and evaporated. The residue was recrys-
tallized from hexane-AcOEt to give pale vellow prisms (0.28 g, 49%). mp 127-
128 *C. 1H--Nmr (CDCla—TMS): 15.3-14.8 (br, 1H), 8.3-7.6 {(m, 4H), 4.41

{q, 4=7, 4H), 1.40 (t, J=7, 6H). Ir (CHClq}: 1720, 1660 em™1,
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General Procedure for the Preparation of N-Hetercaryl Phenyl EKetones (V1) A
60% o0il dispersion of NaH (0.04 g, 1 mmol) was washed with hexane, to which I1
(1 mmol) in dry THF (10 ml) was added, and the mixture was sgiirred for 5 min,
until the evolution of hydrogen was ceased. The color of the solution turned to
reddish yellow. A current of oxygen was passed into the solutien until the color
turned to colorless, The solvent was removed under reduced pressure to give the
residue, which was diluted with H,0 (10 ml? and the mixture was extracted with
CHCly. The CHClg solution was dried over MgS0, and evaporated. The residue was
recrystallized from an appropriate solvent shown in Table IIl or distilled under

reduced pressure to give product (VI)}. The yields, the melting points, and the

spectral data are shown in Tables IV and VII.

Table VII. Spectral Data for VI

No. Ir (CHClg) lH-Nmr (CDC14)
em1 & (ppm}

Via 1665  8.74(dd,J=5,J=2,1H),8.4-8.0(m,3H),7.82(dd,J=7,J=2,1H),7.7-7.3(m, 4H)
vib 1670  8.77(d,J=6,2H),8.0-7.7(m,2H),7.5-7.3(m,5H)

Vic 1660  8.5-7.3(m)
vid 1670  8.92(d,J=4,1H),8.15(dd,J=5,J=2,1H),8.0-7.2(m,8H),7.30(d, I=4,1H)
Vie 1675  8.44(d,J=6,1H),8.4-7.1(m, 10H)

VIt 1670  8.37(d,J=8,2H),8.0-7.1(m,11H)

vig 1680  8.8-8.5(m,2H),8.5-7.2(m,11H)

Vih 1670  9.27(dd,J=5,J=2,1H),8.5-8.0(m,3H),7.8-7.0(m, 4H)

vIi 1676  9.53¢s,1H),9.50(d,d=2,1H),8.0-7.5(m, 6H)

Vij 1680  8.89¢d,J=5,2H),8.1-7.9(m,2H>,7.6-7.2(m, 4H)

Vik 1680  9.32¢d,J=2,1H},8.96(d,J=5,1H),8.3-8.1(m,2H),7.91(dd,J=5,J=2,1H),

7.7-7.4(m,3H)
V1l 1670 9.22(d,J=2,1H),8.72¢(d,4=3,1H>,8.57(dd,J=3,4=2,1H),8.3~-8.0(m,2H),
7.6-7.3(m,3H)

Vim 1670 9.36(s,1H),8.8-8.6{(m,1H),8.1-7.3(m, 8H)
Vin 1670 9.66¢(s,1H),8.4-7.8{(m,6H),7.7-7.3(m, 3H>
Vlio 1680 9.76{(s,1H},8.6-7.2{m,9H)
Vip 1675 9.33(s,1H),8.3-7.1{(m,9H)
Vig 1660 9.50(s,1H),8.4-7.5(m,8H)

— 906 —




HETEROCYCLES, Vol 31, No. 5, 1990

Table VIII. Analytical Data for All New Compounds
No. Formula Analysis (%) No. Fermula Analysis (%)
Calcd (Found) Calcd <(Found)
C H N o H N
Iv CigHyaNg®  72.99 4.98 15.96 | IIz  CygHyNg 70.32 4.06 25.63
(73.17 4.87 15.79} {(70.837 3.92 25.45)
Iw €, 6H1gN50 72.99 4.98 15.96 | IIIs CyoH;oN 0y 54.54 5.49 25.44
(73.26 4.96 16.09) (54.27 5.29 25.25)
1z CqHgN40 57.44 4.28 29.77 | 111z C yH;oN,0p  59.50 4.16 23.13
(67.66 4.19 30.01) (59.36 3.95 23,07)
lig Cp1Hy 4Ns 85.69 4.79 9.52 | IIlz C,gH{;Ng0O, 57.99 4.12 26.01
(85.41 4.72 9.35) {(87.90 4.14 26.15)
I11i C12HQN3 73.83 4.65 21.53 IVs CSH7N5 55.48 .4‘07 40.44
(73.73 4.63 21.61) (65.24 4.25 40.19)
11} C12H9N3 73.83 4.65 21.53 vt 013H9N5 66.37 3.86 29.77
(74.11 4.65 21.29) (66.40 3.74 30.02)
11k €, zHgNg 73.83 4.65 21.53 | 1Vu  CygH;,Ng 72.72 3.73 23.56
(73.98 4.57 21.36) (72.60 3.56 23.35>
1o C16H11N3 78.35 4.52 17.13 | IVw € gHy Ng 72.72 3.78 23.56
(78.34 4.46 17.12) (72.67 3.56 23.42)
IIr CogHygNy 79.29 4.63 16.08 | IVX  Cy4H;Ng 61.54 2.58 35.88
(79.12 4.42 16.05> (61.13 2.78 35.92)
Ils CygH N, 69.62 5.39 24.99 | vx Cy4HygN304 58.13 5.23 14.53
(69.82 5.28 24.94) (68.09 5.28 14.43)
It CygHy 4Ny 75.50 4.93 19.57 | VIg  CygH 3NO 84.78 4.62  4.94
(75.79 4.89 19.63) (84.76 4.48 4.94)
Ilu CyaH gNy 79.29 4.63 16.08 | VIi €y HgNy0 71.73 4.38 15.21
(78.87 4.56 15.77) (71.94 4.30 15.22)
Ilv C23H15N4 79.29 4.63 16.08 Vik C11H8N20 71.73 4.38 15.21
(79.22 4.46 16.27) (71.88 4.34 14.97)
Ix CygHygNy 73.15 4.09 22.75 | VIm  CygHigN,@  76.91 4.30 11.96
(73.04 4.03 22.30 (77.04 4.056 11.78)
11y CisHioNg 73.15 4.09 22.75 | VIe  CygHjgN,0  76.91 4.30 11.96
(72.97 4.06 22.72) (76.98 4.34 11.82)
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