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e ’C nmr chemical shifts of a series of 2-methyl-343,4-dimethoxy/dihydroxyphenylethyl)-4-
quinazolones are reported. The carbon resonances have been assigned on the basis of chemical
shift theory, intensity of the signals, multiplicities generated in SFORD spectra and the com-
parison with the structurally related compounds.
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Earlier studies have reported the assignments of the
various carbon resonances of methaqualone (1), 2-methyl-
3-ortho-tolyl-4-quinazalone, which is a potent sedative,
hypnotic and anticonvulsant drug (2), and some of its
metabolites (3). Recent studies have been concerned with
the synthesis of a series of 2-methyl-3-(3,4-dimethoxy/
dihydroxyphenylethyl)-4-quinazolones 1-12 as possible
antiparkinson agents (4). These observations prompted
study of the chemical shifts of the *C nmr of 1-12 which
could not only prove useful as a probe for their metabolic
studies but would eliminate the preparation of radio label-
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Compound R Chemical Shift (ppm)
No C2 C4 C5 C6 €T €8 €9 Clo ClI' C2 C3 C4 €5 €6 Cll Cl2 CI3 Gl G5 R
1 H 155.2 161.3 1263 126.3 1344 126.3 120.8 (a) 147.7(b) 130.7 112.7(c) 148.8(b) 147.1(b) 112.1(c) 120.1(a) 22.7 458 33.1 55.6(d) 553(d)
2 6Cl 1560 1605 1253 1307 1348 1290  1214(x) 1459 1307 1128(h) 1489() 1479() LI23(b) 121.0) 229 463 331 558(d) 55.7(d)
3 701 1567 1605 1283  1266() 1389 1257(x) 1188  148.1() 130.6 Li27() 148.8(b) 147.7() 1120(c) 1208 229 460 331 554 554
4 61 1563 1601 1346 911 1429 1289  1219(a) 1464() 1307 1i28(c) MB9() 147.7(b) 1123() 121.0(e) 230 463 331 557 557
5 6CH, 1541 1611 1264(s) 1359(b) 135.7(b) 1254(a) 119.8(c) 145,01 1307 1127(d) 1488(0) 147.7(e) 1120(d) 1208(c) 226 457 333 556() 553(D
6  BCH, 1539 1614 1237 1257 1345(x) 1345() 1198(5) 1454 1306 1125() 1487(d) 147.6(d) 1120(c) 120.7(b) 230 457 331 552 552

(a,b,c,d,e,f) May be interchanged in the same compound.

0022-152X/79/040649-03802.25

spectra differentiated the methyl, methylene, methine and
non-protonated carbon resonances, while in some cases
the multiplicity was not clear due to very close chemical
shifts. The proton noise decoupled and SFORD spectra of
aniline hydrochloride 13 and 2-methyl-3-propyl-4-quinazo-
lone hydrochloride 14 were also taken as reference model
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compounds for comparative evaluation. The chemical
shifts of the various signals in the proton noise decoupled
spectra of 1-12 have been assigned on the basis of the
chemical shift theory, multiplicities observed on SFORD
spectra, signal intensity and comparison with the cor-
responding carbon chemical shift of the model
compounds.

The proton noise decoupled spectrum of aniline hydro-
chloride gave as expected four signals. The singlet at
127.7 ppm is assigned to the carbon directly attached to
the amino group. The three doublets centered at 119.3,
125.8 and 124.2 ppm are assigned to the ortho, meta and
para carbons, respectively, on the basis of the signal inten-
sity and the chemical shift theory. These results have in-
dicated that a significant downfield shift at ortho and para
carbons and upfield shifts at ipso and meta carbons are
associated with aniline hydrochloride as compared to
aniline (5).

The chemical shifts of the various carbon resonances of
14 are represented on the structure of 14. The four
singlets in the downfield region at 160.5, 159.2, 138.5 and
118.5 ppm are assigned to C-4, C-2, C-10 and C-9, respec-
tively, where C-2 and C-4 may be interchanged. The
doublets centered at 128.5, 127.2, 136.1 and 119.9 ppm are
attributed to the carbon resonances of C-5, C-6, C-7 and
C-8, respectively. However, the doublets at C-5 and C-6
may be interchanged. These assignments have been made
on the basis of the chemical shift theory and comparing
the corresponding carbon chemical shifts of 13 and 15 (1).
The remaining signals of 14 have been assigned by com-
paring the chemical shifts of 15 and multiplicities observ-
ed in SFORD spectrum.

2-Methyl-3(3,4-dimethoxyphenylethyl}4-quinazolones (1-6)
The chemical shifts of the various carbon resonances of

1-6 are represented in Table I. The two quartets centered
at about 23 ppm and 55 ppm are assigned to the carbon
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resonances of C-11 and both C-14 and C-15, respectively,
on the basis of the chemical shift theory. Since a nitrogen
atom attached to aliphatic carbon causes more downfield
shift than the aromatic ring, the two signals at about 33
ppm and 46 ppm, whose multiplicity in SFORD spectra
are not clear due to close chemical shifts of dimethyl-
sulfoxide, are assigned to C-13 and C-12, respectively. In
the case of 5, the signal at 20.9 ppm is assigned to the car-
bon of methyl group present at position 6 of the
quinazolone moiety while in 6 the signal at 16.9 ppm is
attributed to the carbon of methyl group attached to posi-
tion 8 of the quinazolone moiety.

The signals observed in downfield region in the proton
noise decoupled spectra of 1-6 are due to C-2, C-4 and
aromatic carbon resonances. The carbon resonances of
C1’,C2’,C-3’,C4',C-5" and C-6’ have been assigned
by considering the effect of the methoxy groups present at
position 3 and 4 on ethylbenzene (6). These results have
been compared with the corresponding carbon chemical
shifts of 16 (6). The singlets near 161 ppm and 155 ppm
are assigned to C-2 and C-4, respectively, and these are in
agreement with the corresponding carbon chemical shifts
of 15 (1). The assignments of the carbon resonances of C-5
to C-10 in 1 have been made by comparing the chemical
shifts of 15 (1). In the case of 2-6, the carbon resonances of
C-5 to C-10 have been assigned by considering the effects
of chloro, iodo or methyl group on the chemical shifts of
C-5 to C-10 in 1. These assignments are in agreement with
their respective calculated values.

2-Methyl-343,4-dihydroxyphenylethyl}4-quinazolone Hydro-
chlorides (7-12).

The chemical shifts of the various carbon resonances of
7-12 are recorded in Table II. The farthest upfield quartet
centered at about 20 ppm is assigned to C-11. The other
two upfield signals of about 32 ppm and 47 ppm are at-
tributed to the carbon resonances of C-13 and C-12,
respectively. These assignments have been made directly

Table II

Carbon-13 Chemical Shifts of 2-Methyl-3{3,4-dihydroxyphenylethyl}4-quinazolone Hydrochlorides
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No R C-2 C4 Cc5 C-6 C.7 c8 C9 C-10
7 H 158.9(a) 160.5(a) 128.6(b) 1272 1362 1197 1185 138.4
8 6-Cl  158.4(a) 159.8(a) 126.0 1324 1359 1235 1196 138.8
9 7-Cl  158.8(a) 160.4(a) 129.0 1284 1415 1194 1177 140.1
10 61  158.3(a) 159.1(a) 1349 929 1440 1240 1197 140.0
11 6-CH, 158.9(a) 159.2(a) 126.3 1372 1372 1196 1185 1385
12 8-CH, 158.1(a) 160.2(a) 124.6 1274 1363 1320 1194() 1401

(a,b,c) May be interchanged in the same compound.

Chemical Shift (ppm)

crIY c2 c3 C4# €5 C&  Cn Clz C13 R
1284(b) 1159(c) 1454 1442 1163(c) 1201 195 468 322

1284  1159() 1454 1442 1163() 1202 200 468 322

1284 1159() 1454 1441 1162(b) 1207 203 467 322

1284 1158() 1453 1440 1162() 1206 205 467 324

1285  1159(b) 1454 1441 1163(b) 1207  200(c) 466 324 209(c)
1288  1160(c) 1455 1442 116.4(c) 119.7() 213 468 327 117
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by comparison with the corresponding carbon chemical
shifts of 1-6. The signals due to the carbon of the methyl
group attached to quinazolone moiety at position 6 in 11
and 8 in 12 have been represented by the chemical shifts
observed at 20.9 and 17.7 ppm, respectively.

The carbon resonances of C-1’, C-2’, C-3', C-4’, C-5'
and C-6’ have been assigned by considering the effects of
the hydroxyl groups on the chemical shifts of ethyl
benzene. The assignments of the chemical shifts of the
various carbon resonances of the quinazolone ring in 7
have been made on the basis of the comparison with the
corresponding carbon chemical shifts of 14. The assign-
ment of carbon resonances of the quinazolone ring in 8-12
have been made by considering the effect of chloro, iodo
or methyl group on the chemical shift of the quinazolone
ring carbons in 7. The values of these assignments have
been found to correspond well with their calculated values.

EXPERIMENTAL

The '*C nmr spectra of 1-14 were obtained on a JEOL FX-60 spectro-
meter operating at 15.00 KHz. The compounds were run in 10 mm tube
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using deuterated dimethylsulfoxide (30% w/v) as internal lock and
solvent and tetramethylsilane as a reference. The spectrometer setting
used during the experiments was the spectral width of 4 KHz and the
pulse width of 12 u seconds (60°).
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