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The '*C nmr specira of the title compounds are reported. Chemical shifts of C-4 and C-5 carbons of the
triazole ring are used for structural assignment of the 4,5-unsymmetrically substituted 1{c-aroyloxyarylid-
eneamino)u-triazoles (iriazolylisoimides). A complete assignment of the shifts of the a-aroyloxyarylidene-
amino group is given. Some Jc_» values are also reported.
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Oxidation of bis-aroylhydrazones of symmetrically sub-
stituted a-dicarbonyl compounds, R = R’, (la,d-h), yields
one triazolylisoimide such as 2a,d-h, whereas oxidation of
bis-aroylhydrazones of unsymmetrically substituted a-di-
carbonyl compounds where R and R’ are different, such as
1b-c,i-s, can give two isomers 2 and 3 [1-2].

R' . R

R R

Ar Ar
Ce=Na _ 0 - = P
R-C=N-NHCO-Ar [0} \AN—N=C W/KN—N=C

R'-C=N-NHCO-Ar  LTA Nzy/ ~ocoar * Nz’ “ocoar
la—-s 2a-9 3b-c,o-r

a R=R =H, Ar = CH;

b R=HR =CH, Ar=CH,

¢ R=HR =CH, Ar=pCHO-CH,

d R =R = CH, Ar = CH,

e R=R =CH; Ar = p-CH,-C,H,

f R=R =CH, Ar = pCH,0-C.H,

g R =R = CH, Ar = p-CIC,H,

h R =R =CH, Ar = p-ON-CH,

i R=CH,R =H, Ar=CH,

k R = CH, R = H, Ar = p-CH,0-CH,

1 R = pClLCH,, R = H, Ar = CH,

m R = p-Cl-CBH‘, R' = H, Ar = p-Cl-C(,H4

n R = pO,N-CH,, R = H, Ar = CH,

o R = CH, R' = CH,, Ar = CH;

p R = CH,, R’ = CH,, Ar = p-Cl-C(,H‘

q R = P'CHBO_C6H4' R' = CHJ, Ar = CbHS

r R = pBrCH,, R’ = CH,, Ar = CH,

s R = pCILCH,, R’ = CH,, Ar = CH;

Identification of the isomer derived from the above oxi-
dations has been made by means of the benzene induced
shifts in *H nmr spectra [3] and by dipole moment meas-
urements [4-5). The first method can be applied only to iso-
mers bearing at least one methyl group at the 4- or 5-posi-
tion of the triazole ring, whereas the second, except for be-
ing laborious and time consuming, can give reliable re-
sults only for isomers with polar substituents [4]. Recently
13C nmr data were successfully used for the structural as-
signment in analogously substituted 1-amino- and 1-(V-ar-
ylacetylamino)-1,2,3-triazoles [6].

Since *C nmr is a more convenient and easy to use
method for structural problems like this, we have under-
taken this study for an unequivocal identification of the

4,5-unsymmetrically substituted triazolylisoimides. We
have also tried to assign all the carbons of the triazole and
the other aromatic rings.

The chemical shifts extracted for the carbons of the
compounds under investigation are given in Table 1.

Results and Discussion.

In the 4,5-unsubstituted compound 2a the two carbons
of the triazole ring appeared at 132.1 and 123.5 ppm for
C-4 and C-5 respectively. They were easily differentiated
from the other aromatic carbon peaks, since in the coupl-
ed spectrum the two peaks were resolved into two doublets
of doublets. Assignment of these peaks to C-4 and C-5 have
been made by comparison of the data given by Alexandrou
et al. [6] for analogous v-triazole derivatives, according to
which the C-5 of the triazole ring, that is adjacent to a ni-
trogen of sp®hybridization shows a diamagnetic shift,
whereas the C-4, adjacent to a nitrogen of sp*hybridiza-
tion shows a paramagnetic shift. In agreement with the
above findings Elguero et al. [7-8] have found that the
shifts of C-4 and C-5 in l-methyl-v-triazole are 133.6 and
124.1 ppm respectively, whereas the shifts in 1-acetyl-v-tri-
azole are 134.2 ppm for C-4 and 121.1 ppm for C-5.

In the mono-substituted derivatives 2b-c,i-n, 3b-c, the
peak due to the unsubstituted carbon of the triazole ring
was easily recognised by its splitting to a doublet in the
off-resonance or the coupled spectrum, whereas in the
4-substituted derivatives 2i-n, 3b-¢, the C-4 appeared al-
ways between 146 and 141 ppm, i.e. out of the overcrowd-
ed aromatic region, thus making the assignment relatively
easy. More difficult were the assignments of the methyl- or
aryl-substituted carbons at the 5-position which appeared
in the aromatic region of the spectrum, i.e. between 127
and 133 ppm. The assignment for these carbons has been
made after determination of all the other aromatic carbon
signals or by analogy to well resolved spectra of other un-
ambiguously assigned C-5 carbons. However for some of
these carbons the assignment is not certain (see Table 1).

It is worth mentioning here the substituent effects caus-
ed by the methyl and phenyl groups on the C-4 and C-5 of
the triazole ring. Thus a methyl group at the 4-position
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Table 1
3C-Chemical Shifts (ppm from TMS) of 1{aAroyloxyarylideneamino}1,2,3-triazoles [2, 3 and 4]
(Spectra taken in deuteriochloroform at 20 MHz. For numbering see 4 and 5)
C-4tr C-51r CH4 CHS C-1 C-2 C3 C-4 C-1 c.2' Cc-3 C4 c-1” c2”  C3" C4" C=0 C=N X)Y
2a 13211 1235 - — 1275 130.7 1289 1345 129.8 1281 1289 132.9 162.3 153.4
2b 1308 133.0 — 835 1279 130.8 128.8[a] 1343 130.5[b] 128.1 1299[a] 132.7 1624 152.6
3b 1415 121.1 108 — 1275 130.7 1288 1343 1303 1280 1288 132.7 162.3 152.3
2¢ 1307 1324 — 825 1200 1329 114.1 [a}] 1645 1225 130.1 114.3 [a] 163.4 1620 1539 55.5
3¢ 1415 1205 109 — 1198 1329 114.1[a} 164.6 122.5 130.1 114.3{a] 163.4 — 1534 555
2d 1385 129.6[c] 103 775 — 130.7 128.7 [a} 1342 129.6[c] 1279 1288{a] 1325 1625 151.5
2e 1384 129.2[d] 103 78 1253 1308 129.4 [a] 145.1 127.8[d] 128.8 129.5(a] 143.3 1625 1524 216
2f 1384 1290 104 7.8 1203 133.0 114.1[a] 164.7 1229 130.0 114.3 [a] 163.2 162.1 1528 555
2g 1387 1299([a) 103 7.8 1264 132.1 129.2 141.0 129.1[a) 1292 129.3 139.0 161.8 149.8
2h 139.0 130.8 10.3 79 1332 1321 124.0[a] 151.3 136.2 1289 124.1 [a] 150.2 161.1 147.3
4a  138.5 129.4 10.35 7.8 1282 1308 128.7 1341 1278 128.0  129.6 143.4 1626 1521 21.6
4b 1385 129.2 104 7.8 1282 1308 128.7 1341 1228 1300 1143 163.3 1626 1522 55.5
4c 1386 129.7[f) 103 7.85 128.0 1308 128.8 1343 129.7 [f] 129.3 1293 139.0 162.5 150.5
2i 145.7 119.8 — = 1277 130.9 1289 1345 130.0[a) 128.2 1289 1329 130.1[a] 1257 1289 1284 1624 153.1
2k 145.6 119.1 - — 1197 133.0 114.2{a] 164.6 122.1 130.2 114.3[2) 163.5 130.3[d] 125.6 1288 1282 1620 154.1 55.5
21 144.6 119.9 — - 1276 130.8 129.0 1345 129.9 1282 129.0 133.0 1286 1269 129.0 1342 162.3 153.3
2m 1446 1202 - - = 1322 1294 1414 — 129.4 129.4 1394 1286 1269 129.1 1344 1616 151.7
2n 1435 121.2 — - 1275 1309 129.0 1347 1298 1283 129.0 133.3 1363 1262 1243 1475 162.3 154.2
20 142.3 1306 — 94 — 131.0 1289 [a] 1344 129.7 1282 129.0[a) 1328 1315 1270 1288 1278 1626 152.3
2p 1423 1298[a] — 93 1263 1322 1293 141.2 1291 [a] 1293 1293  139.3 1312 1269 1287 1279 161.8 150.5
2q 1423 1297[a) — 92 1278[d] 1308 1288 1342 130.6[a) 1281 1288 1326 1239 1280 1141 1593 1625 151.8 55.3
2r 1412 1298[k] — 94 — 130.9 1289 [a} 1344 1304 128.2 129.0[a]) 132.8 1298([k] 1284 1319 1219 1625 1525
2s  141.2 1300 — 93 — 1309 1289 1344 130.5 128.1 1289 1328 129.7 128.1 1289 1337 1625 152.5
3o 139.5 1318 1.3 — 1278][g) 1309 1289 1343 1305 1282 1289 1327 1269 129.8 1285 1288 ([h} 1624 153.0
3p 139513L1[] 113 — 1263 1322 1293 1412 129.1fa] 1293 1293 1392 126.7 1298 1285 1289[a] 161.6 151.2
3q 1389 — 1.3 — 1279 130.8 128.8 1343 1305 128.1 1288 1326 119.1 131.1 1140 160.1 1624 1527 553
3r 1396 — 1.3 — 1278 130.8 1289 1344 1303 1282 1289 1328 1259 131.3 1318 1234 162.3 153.3
5 142.9 129.7 -~ 894 1315 126.7 1287 1277
6 140.5 132.6 1153 — 126.7 1294 1287 129.0

[a] Shift assignments may be interchanged. [b] Shift of C-1' may be at 129.9 ppm (from fully coupled spectrum). [c] Shift at 129.6 ppm may be assigned either to C-1' or
C-5tr. [d] Peaks assigned from the off-resonance spectrum. [e] Shift of C-1 may be at 127.6 ppm. [f] Shift at 129.7 ppm may be assigned either to C-1' or C-5tr. [g] Shift of C-1
may be at 128.0 ppm. [h] Shift of C-4" assigned from the off-resonance spectrum by analogy to 3p. [i] Shift of C-5tr assigned by analogy to 3p. {k} Peak at 129.8 ppm may be

assigned either to C-1" or C-5tr.

causes a downfield shift on C-4 of about 9.5 ppm and an
upfield shift on C-5 of about 3 ppm in comparison with the
4,5-unsubstituted derivative 2a. A methyl group at the
S5-position results in an upfield shift on C-4 and a down-
field shift on C-5 of about 1.5 and 9.0 ppm respectively. On
the other hand a phenyl group at the 4-position of the tri-
azole ring results in a downfield shift on C-4 and an up-
field shift on C-5 of about 14 and 2.5-4.0 ppm respectively.
In the 4,5-dimethyl derivatives, where the two effects act
additively, there is a downfield shift for both C-4 and C-5
of 6.5-7.0 and 5.5-7.0 ppm respectively.

Methyl carbons attached to the triazole ring resonate
between 7.7 and 11.4 ppm (Table 1). The 5-methyl deriva-
tive 2b, which is the main product of the oxidation with
lead tetraacetate of 1b [3,9], showed in the *C nmr spec-
trum a peak due to CH;-5 at 8.3 ppm. Another sample
from the same reaction, consisting of a mixture of both 4-
and 5-methy] derivatives 2b, 3b, gave two peaks for the
methyl carbons at 8.3 and 10.8 ppm. On the other hand
the 5-methyl-4-aryl derivatives 20-s, which are the main
oxidation products [2,4] of the bis-aroylhydrazones lo-s,
gave a peak due to CH;-5 at 9.3 ppm, whereas the corres-

ponding 4-methyl-5-aryl derivatives 30-r gave peaks for
the CH;-4 at 11.3 ppm. In the 4,5-dimethyl derivatives
2d-h, 4a-c, the two methyl carbons appeared at 7.8 and
10.4 ppm, which according to the above findings should
be assigned to CH,-5 and CH,4 respectively. It should be
noticed that hydrolysis of 20 and 30 with concentrated
hydrochloric acid [6] led to the known 1-amino-4-phenyl-5-
methyl-v-triazole (3) and l-amino-4-methyl-5-phenyl-v-tri-
azole (6) respectively, which gave peaks for the methyl
carbon at 8.9 (CH,-4) and 11.4 (CH,-5) ppm respectively, in
agreement with the above assignments.

o X g
cH 6! 4! 5" o
CHs (53 ' 42 CHy CHy
T N—n=c 2 88 6 =2 =
N~ Al ~ -
V! oc04 aNa N =NHp Noy N TNH2
N2
2 3
4 5 6

a, X =CHg, b, X = OCHy,

¢, X =Cl

From the above data it is seen that the !*C chemical
shifts of the carbon atoms of the triazole ring C-4 and C-5,
as well as the shifts of CH,-4 and CH,-5 can be used for the
structural assignment of the 4,5-unsymmetrically substitu-
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ted v-triazolylisoimides. Thus, appearance of a peak at
119:122 ppm, which is split to a doublet in the off-reso-
nance spectrum indicates a 4-monosubstituted derivative,
which in addition shows a peak for C-4 at 141-146 ppm. On
the other hand, absence of a peak in the region of 141-146
ppm indicates the lack of a substituent in the 4-position of
the ring. Furthermore, a peak at about 11 ppm indicates a
4-methyl derivative, whereas a peak at 7.5 to 9.5 ppm indi-
cates a 5-methyl derivative. Moreover, the 4-aryl-5-methyl
derivatives can be distinguished from their 4-methyl-5-aryl
isomers, besides the difference in the shifts of the methyl
carbons, from the shifts of C-4, which in the 4-aryl isomer
should be found at 141-145 ppm, whereas in the 4-methyl
isomer at 138-139 ppm.

The shifts of the aromatic carbons of the aryl group at-
tached at the 4- or 5-position of the triazole ring have been
determined after assigning all the carbons of the two aro-
matic rings A and B adjacent to the isoimido-moiety and
by using substituent chemical shift additivities [10] of the
substituents on the phenyl ring. The peak of C-1” (5) in
some cases was masked by other peaks, therefore it was as-
signed by analogy to other derivatives or from the off-reso-
nance spectra.

Table 2

Chemical Shifts Induced by the Triazole Ring on the Carbons of the
Phenyl Ring Attached to the 4- or 5-Position, Relative to the Benzene
Carbon Shift, Taken at 128.5 ppm [10] Downfield from TMS
ci = 6¢;—128.5 ppm

Ac: ppm
c-2" Cc-3"

Compound C-.1” C-6" C-5" Cc4"
2i 1.6 -2.8 0.4 -0.1
2k 1.8 -2.9 0.3 -0.3
20 3.0 -15 0.3 -0.7
2p 2.8 -1.6 0.2 -0.6
S 3.0 -1.8 0.3 -0.8
3o - 1.6 1.3 0.0 0.3
3p -1.8 1.3 0.0 0.4
6 -1.8 0.9 0.2 0.5

Concerning the shifts induced by the triazole ring on
the carbons of the phenyl ring it is interesting to note their
dependence on the position of the triazole ring at which
the phenyl is attached (Table 2). Thus in the 4-phenyl deri-
vatives 2i-k,0-p C-1" is shifted downfield of 1.6-3.0 ppm,
whereas C-2" and C-4" are shifted upfield of 1.5-3 and 0.4
ppm respectively, in respect to the benzene carbon shift
taken at 128.5 ppm [10]. The situation is reversed in the 5-
phenyl derivatives 3o0-p, where C-1" is shifted upfield of
about 2 ppm, whereas C-2" and C-4"' are shifted downfield
of about 1.5 and 0.5 ppm respectively. The same beha-
viour has been found for the phenyl carbons of the com-
pounds 5 and 6. It should be noticed that the shift diffe-
rence of C-1" is similar to that found for the methyl carb-
ons, where the one at the 4-position resonated at lower
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field than that at the 5-position of the triazole ring. For C-
2" however the behaviour is analogous to the methyl pro-

tons in the 'H nmr spectrum [3], where CH,-4 resonates at
higher field (6 = 2.4) than CHs-5 (6 = 2.6).

Two sets of peaks belonging to the aromatic carbons of
rings A and B were found in the aromatic region of the
spectrum, i.e. between 127 and 135 ppm in the unsubstitu-
ted in the isoimido moiety compounds. Their differentia-
tion has been made by correlation to the corresponding
shifts of the monosubstituted isoimido derivatives, i.e.
compounds 4a-c, where ring B attached to the imino carb-
on bears a substituent to the para position, but ring A at-
tached to the carbonyl carbon is unsubstituted. Substitu-
ent chemical shift additivities [10] as well as peak intensi-
ties have been used for the assignment of the individual
carbons of each ring. The observed shifts are presented in
Table 1. The chemical shifts induced by the isoimido-mo-
iety on the carbons of the phenyl rings A and B relative to
the benzene carbon shift, Ac;, = 8¢, —128.5 ppm, for the
compound 2a are illustrated in 7. It is seen that the ipso-
carbon is shielded by 1.0 ppm in ring A but deshielded by
1.3 ppm in ring B. The ortho carbons in ring A are deshiel-
ded by 2.2 ppm but shielded by 0.4 ppm in ring B. The
meta and para carbons in both rings are deshielded by 0.4
and 4.4-6.0 ppm respectively.

+0.4 +4.4

-0.4 +0.4

+1.3
-04 +2.2 +0.4
tr-N=C

\oco-..o“'o

+2.2 4+0.4
7

The carbons of the isoimido group, i.e. C=0 and C=N,
showed two peaks of low intensity at about 162 and 152
ppm respectively. The assignment has been tentatively
made on the assumption that the carbonyl carbon is likely
to be found at lower field than the imino carbon. These
values are in agreement with those reported for carbon
atoms of other groups analogous to the isoimido function,
such as the carbonyl carbon, which resonates at 167.3 ppm
in methyl benzoate and at 162.8 and 163.6 ppm in benzoic
acid and phthalic acid anhydrides respectively [11] and the
imino carbon, which resonates at 157-163 ppm in aromatic
imines [11-12], at 148-155 ppm in aromatic oximes [11,13]
and at 153-156 ppm in aromatic imino ethers [11,13].

It should be mentioned that in the presence of a meth-
oxy group at the para position of the rings A and B the sig-
nals of the ipso aromatic carbons, i.e. C-4 anc C-4', could
be confused with that of the carbonyl carbon. The same
also holds for the imino carbon in the case of the p-nitro
derivative 2f. For the methoxy derivatives the assignments
given in Table 1 have been made with the aid of the shift
correlation diagram (Figure 1) and by comparison to the
shifts found in 4b. For the nitro derivative 2f the assign-
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C-4 c-4 c=o
] 2e
B 2
l_ -—“H] 4b
e ] ]2
164 162 1\ 134 132

pPM
Figure 1. Shift correlation diagram of the C=0 group

and C-4 and C-4' of the compounds 2c¢c-d, f, k and 4b.

ments of C-4, C-4" and C=N have been made by using the
substituent chemical shift of the nitro-group found in p-
nitrobenzylideneanilines, which is downfield of about 18
ppm for the ipso carbon and upfield of about 3 ppm for
the imino-carbon [12]. According to these data, the shifts
that would be expected in 2f are 134.2 + 18 = 152.2 ppm
for C-4, 132.5 + 18 = 150.5 ppm for C-4’ and 151.5 — 3
= 148.5 ppm for C=N, which are very close to the shift
values given in Table 1 for the corresponding carbons.
The observed carbon-proton coupling values involving
C-4 and C-5 as well as CH,-4 and CH,-5 of some of the
compounds under investigation are presented in Table 3.
The '], 2] and °J of the carbon at the 5-position of the tri-
azole ring have magnitudes larger than those correspon-
ding to the carbon at the 4-position. The same also holds
for the 'Jc-y of the methyl carbons attached at the 4- and
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S-position of the triazole ring. Thus the one-bond coupling
constant of CH,-5 was equal to 130.5 Hz whereas that of
CH;-4 was equal to 128 Hz. The 'J¢s_ has also been found
equal to 199.2 Hz in 2a and ~ 197 Hz in the 4-methyl and
4-aryl substituted derivatives, 3b-c, 2k-1, whereas the
Jca-u had a magnitude of 197.2 Hz in 2a and of ~193.5
Hz in 2b-¢. The geminal coupling constants of C-5 J s,
with H-4 and CH,-5 were found equal to 15.5 and ~ 7.5 Hz
respectively, whereas those of C-4, *J¢,.y, with H-5 and
CH,-4 were found equal to ~10.5 and 6.8 Hz respectively.
The vicinal coupling values of C-5 with CH,-4 in 3b-c and

of C-4 with CH,-5 in 2b-¢, *Jccen, have been found equal
to 4.2 and 3.5 Hz respectively. Although the difference
between the two values is very small, it is clear that the C-5
couplings are larger than those of C-4.

It should be mentioned here that the same behaviour of
C-5 over C-4 has been found for the 'Jou and *Jccy in
I-methyl- and l-acetyl-v-triazoles [8]. Thus the reported
values for ‘J¢s_y and 'Jea_y are 196.6 and 194.3 Hz respec-
tively in the l-methyl-v-triazole and 198 and 195.4 Hz in
the 1-acetyl-v-triazole. Moreover the reported [8] values for
Jes-u and *J ¢4y are 15.4 and 10.3 Hz respectively in the
l-methyl- and 16.8 and 11.7 Hz respectively in the 1-acetyl
derivative in good agreement with the findings in the com-
pounds under study.

EXPERIMENTAL

The *C nmr spectra were obtained at 40° with a Varian CFT 20 spec-
trometer operating in the Fourier transform mode at 20 MHz, using 10
mm diameter sample tubes. Solutions of 0.2-0.8 M in deuteriochloroform
containing 0.5% TMS were employed with broad band proton noise de-
coupling. Accumulations of 2000-7000 transients were obtained depen-
ding on the concentration of the solution. A flip angle between 30-40°
corresponding to a pulse width of 7-9 useconds was applied. Decoupler
field was centered at about 6 ppm high field from TMS in the off-reso-
nance spectra.

1{a-Aroyloxyarylideneaniino}-v-triazoles 2 have been prepared in

Table 3

Carbon-Proton Coupling Constants, Jc.n, in Hz, Extracted for the Carbons of the Triazole Ring C-4 and C-5 and for CH;-4 and CH,-5 of
Some of the Compounds 2 and 3

‘JC—H

Compound C4 C-5 CH,-4 CH,-5 C4
2a 197.2 199.2 — — 10.5
2b 193.6 — — 130.7 —
2c 193.5 — — 130.4 —
3b - 197.0 128.5 — 10.0
3c — 197.1 128.2 - [a]
2d — — 128.1 130.1 —
2f — — 127.8 130.0 —
2k — 197.1 — — [a]
21 — 197.0 — — [a]
2r - — — 130.5 —
3r — — 128.7 — —

[a] Not extracted couplings.

ZJCCH 2JC—CHJ JJCC~CH3
C-5 C-4 C-5 C-4 C-5
15.7 — — — —
15.0 — 7.5 3.6 —
14.8 — 7.1 3.4 —
— 6.8 — — 4.1
— [a] — - 4.3
- <7 fa] ~35 [a]

- (a] {a] fa] (a]

{a]

— (8] — —

[a]
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60-80% yields by oxidation with lead tetraacetate (LTA) of the correspon-
ding bis-aroylhydrazones of o-dicarbonyl compounds 1 as described in
the literature [2,4]. The monosubstituted isoimides 4a-c were supplied by
Dr. W. Kehrbach and their preparation has been described previously
[14]. Compounds 5 and 6 have been obtained by hydrolysis of 20 and 30
respectively with concentrated hydrochloric acid [6].

The 4-methyl-5-aryl derivatives 3o-r, which were formed at a yield of
10-15% on the oxidation of the corresponding bis-aroylhydrazones lo-r,
have been isolated as mixtures with the 5-methyl-4-aryl isomers in a pro-
cedure that was as follows: the crude oxidation product obtained as de-
scribed in the literature [2,4], was diluted in methylene chloride or in a
methylene chloride-methanol mixture and allowed for crystallization.
The first and the second fractions consisted of almost pure 5-methyl-4-ar-
yl derivative 20-r. The third and the following fractions were mixtures of
5- and 4-methyl isomers 20-r and 3o-r. Recrystallization of these frac-
tions from methanol or ethanol yielded the 4-methyl-5-aryl derivative
30-r in a mixture with the 5-methyl-4-aryl isomer 20-r of about 95:5,
(based on 'H nmr spectra). Compounds 3b-c were isolated in the same
manner, but in a 50:50 mixture with the compounds 2b-¢. Efforts for fur-
ther purification failed. These samples were used for recording their *C
nmr spectra.

The spectral data, i.e. ir, 'H nmr and ms and the melting points of the
samples used were in agreement to their structure and to that described
in the literature [1-6].

Melting points and elemental analyses of the new compounds were as
follows: 2a, 92-93°; Caled. for C,(H ,N,0,: C, 65.75; H, 4.13; N, 19.17.
Found: C, 65.88; H,3.98; N, 19.46; 30, 155-157°; Calcd. for C,;H,;N,O,:
C, 72.24; H, 4.74; N, 14.65. Found: C, 71.99; H, 4.83; N, 14.72; 3p,
165-166°; Caled. for C,,H,,CI,N,0,: C, 61.21; H, 3.57; N, 12.41. Found:
C, 61.23; H, 3.51; N, 12.24; 3q, 138-146° [15}; Calcd. for C,,H,,N,0;: C,
69.89; H, 4.89; N, 13.59. Found: C, 69.36; H, 4.89; N, 13.37; 3r, 146-149°;
Calcd. for C,;H,,BrN,O,: C, 59.88; H,3.71; N, 12.14. Found: C, 59.83; H,
3.70; N, 12.18.
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