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Chloro(phenyl)carbenium hexachloroantimonate salts react with isocyanates to afford either iso-
indolium (1) or benzoxazinium salts (2). Addition of one equivalent of alcohol to 2 led, after hy-
drolysis with aq. NaOH, to the formation of benzoxazin-2-ones 3. Treatment with a large excess of
alcohol transformed the salts 1 and 2 to the corresponding isoindol-1-ones 11 and the isocyanates 5,
respectively. Reaction of 5 with primary amines furnished the urea derivatives 6 in good yield. The
biological activity of 6a – o against HIV-1 was determined.
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Introduction

The life cycle of HIV-1 has been extensively stud-
ied, and a number of stages identified for possi-
ble intervention to prevent viral replication. Clini-
cally relevant agents which have been successfully
developed are: a) nucleoside reverse transcriptase in-
hibitors (NRTIs), for example zidovudine (AZT), di-
danosine (DDI), zalcitabine (DDC), stavudine (D4T),
lamivudine (3TC), abacavir (ABC), emtricitabine,
and tenofovir disoproxil; b) non-nucleoside reverse
transcriptase inhibitors (NNRTIs) such as ateviri-
dine, capravirine, efavirenz, emivirine, lodenosine,
nevirapine, etravirine, rilpivirine, loviride, delavir-
dine, and quinotaline; c) protease inhibitors (PIs)
e. g., atazanavir, brecanavir, fosamprenavir, lopinavir,
darunavir, nelfinavir, ritonavir, saquinavir, tipranavir,
amprenavir, and indinavir; d) integrase inhibitors like
raltegravir and elvitegravir; e) entry (fusion) inhibitors
such as aplaviroc, enfuvirtide, maraviroc, vicriviroc,
and ibalizumab; f) maturation inhibitors, for example
bevirimat and vivecon. Several others are in preclinical
or clinical development. From these compounds, thirty
anti-HIV drugs have been approved and licensed for
clinical use in the USA by the Food and Drug Adminis-
tration (FDA). Four of them, namely, nevirapine [1, 2],
delavirdine [3, 4], efavirenz [5] and – the first to be ap-
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proved in 2008 – etravirine [6, 7] belong to the group
of NNRTIs. These compounds have gained a defini-
tive place in the treatment of HIV-1 infections. Start-
ing from HEPT [8] and TIBO [9] derivatives, more
than 40 structurally different classes of compounds
have been identified as NNRTIs. However, as with all
current HIV therapies, drug incompatibilities, adverse
effects, the emergence of resistant viral strains or of
cross-resistance continue to limit the clinical useful-
ness of the NNRTIs. Therefore, additional NNRTIs are
needed that might have improved pharmacokinetics,
limited toxicities, and more favorable resistance mu-
tation profiles.

In continuation of our previous work on searching
antiviral drugs [10, 11], we report in this communica-
tion on a facile access to a new series of urea, isoin-
dole and benzoxazine derivatives, analogs of troviri-
dine [PETT (LY300046)] [12], thiazoloisoindolinone
(BM +51.0836) [13], and efavirenz (DMP 266) [5]
compounds.

Results and Discussion

The starting materials, 1-oxoisoindolium salts (1),
could be prepared as described in the literature [14]
from the reaction of alkyl- or electron-rich aryl-
isocyanates with α-chlorocarbenium salts, whereas
the formation of benzoxazinium hexachloroantimon-
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Scheme 1.

ate (2) resulted only from treatment of electron-
deficient carbenium salts with electron-rich aryliso-
cyanates (Scheme 1). For instance, addition of a so-
lution of SbCl5 in CH2Cl2 to a cold (−30 ◦C) mixture
of p-tolylisocyanate and p-chlorobenzotrichloride re-
sulted in the formation of 2. This salt is extremely sen-
sitive toward nucleophiles. Dropwise addition of one
molar equivalent of alcohol afforded, after hydrolysis
with aq. NaOH, 3,1-benzoxazin-2-ones 3, analogs of
efavirenz. During purification of 3b by column chro-
matography on silica gel, using 15 % EtOAc / n-hexane
as eluent, the dibenzodiazocine 4 was isolated in 5 %
yield. The formation of 4 is probably due to conden-
sation of two molar equivalents of 2-amino-4′-chloro-
4-methylbenzophenone which is formed as a result of
partial hydrolysis of 2 [14].

Addition of a large excess of an alcohol in one por-
tion to a cold (−10 ◦C) suspension of 2 in absolute
CH2Cl2 led to the formation of the isocyanates 5a, b
as yellow oils which could be used without further pu-
rification. Treatment of 5 with primary amines in warm
diethyl ether gave the corresponding urea derivatives
6a – o in good yield, analogs of urea-PETT compounds
[15, 16]. When 6 was exposed to a few drops of conc.
H2SO4 or SbCl5 in CH2Cl2, quinazolinone 8 was ob-
tained instead of the expected 4-alkoxy derivative 7
(Scheme 2).

The structure assignment of the prepared com-
pounds is based, beside elemental analyses, on their
spectral (IR, 1H, 13C NMR) data. The IR spectra
of 1b (Nujol) showed absorption bands at 1757 and
1811 cm−1 for (C=N+) and (C=O) groups, whereas

compounds 3a, b exhibited bands in the ranges of
1720 – 1735 and 3350 – 3413 cm−1 due to C=O and
NH absorptions, respectively. The urea derivatives 6a –
o showed in their IR spectra (KBr) absorption bands
in the ranges 1664 – 1702 and 3348 – 3380 cm−1 for
C=O and (NH) groups. In the 13C NMR (CDCl3)
spectra, the ketal carbons of 6a – o resonated around
101.2 ppm.

Addition of a large excess of alcohol to a cold
(−10 ◦C) suspension of 3-phenyl-2-substituted-1-oxo-
isoindolium salts 1 in CH2Cl2 furnished 3-alkoxy
derivatives 11a–f in moderate yield, whereas with
traces of water or better aqueous base, 3-hydroxyiso-
indoles (9a, b) were obtained. Reduction of the lat-
ter compounds by H2 / Pd / C in absolute methanol af-
forded isoindol-1-ones 10a, b (Scheme 3). The N-allyl
group of 9b is converted to the n-propyl group during
the reduction process. The constitutions of isoindoles
9, 10 and 11 were derived from spectroscopic data.
IR spectra of 9a, b showed absorption bands in the
ranges 1686 – 1690 and 3280 – 3290 cm−1 for C=O
and OH groups, whereas compounds 10a, b and 11a – f
displayed bands in the range of 1674 – 1703 cm−1 for
the carbonyl groups. In the 1H NMR (CDCl3) spec-
tra of 9a, 10a and 11a – c diastereotopic CH2 protons
were observed. The OH groups of compounds 9a, b
appeared in the range of 4.23 – 4.86 ppm, whereas the
3-H protons of 10a, b resonated as a singlet at 5.35 –
5.46 ppm. The 13C NMR spectra of 9, 10 and 11 dis-
played peaks for C-3 around 91.6, 64.2 and 94.6 ppm,
respectively. The carbonyl carbons of the isoindole
derivatives resonated between 167.0 and 168.3 ppm.
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Comp. R R1 Comp. R R1

3a 2-Cl-C6H4-CH2 6g CH3CH2 2-furanyl-CH2
3b CH3CH2-OCH2CH2 6h CH3CH2 4-CH3CH2O-C6H4
5a CH3CH2 6i CH3CH2 4-CH3O-C6H4
5b CH2=CHCH2 6j CH2=CHCH2 H
6a CH3CH2 H 6k CH2=CHCH2 CH2=CHCH2
6b CH3CH2 CH2=CHCH2 6l CH2=CHCH2 C6H5CH2
6c CH3CH2 CH(CH3)C6H5 6m CH2=CHCH2 4-CH3O-C6H4
6d CH3CH2 NHCOOCH2CH3 6n CH2=CHCH2 N(CH3)2(CH2)3
6e CH3CH2 4-CH3O-C6H4CH2 6o CH2=CHCH2 2-furanyl-CH2
6f CH3CH2 C6H5CH2CH2

Scheme 2. Reagents and con-
ditions: i) ROH, CH2Cl2,
−30 to 23 ◦C, aq. NaOH,
20 min; ii) large excess of
ROH, −10 to 23 ◦C, aq. NaOH,
20 min; iii) R1NH2, Et2O, 35 ◦C,
5 min; iv) few drops of SbCl5 or
H2SO4, CH2Cl2, 35 ◦C, 15 min.

Antiviral activity

The urea compounds 6a – o were examined for pos-
sible antiviral activity against the HIV-1 strain HTLV-
IIIB [17]. This strain of HIV-1 was propagated in
H9 cells [18] at 37 ◦C, 5 % CO2, using RPMI 1640
with 10 % heat-inactivated fetal calf serum (FCS) and
antibiotics (growth medium). The culture supernatant
was filtered (0.45 nm), aliquoted, and stored at −80 ◦C
until use. The MT-4 cells, which were used as target
cells, were incubated with virus (0.005 MOI) for 2 h,
washed, and added in a proportion of 1 : 10 to unin-
fected cells which had been preincubated in growth

medium containing the test compounds for 6 d in
parallel with virus-infected control cultures without
compound added. Expression of HIV in the culture
medium was quantified by the HIV antigen detection
assay ELISA [19].

Compounds 6a – o did not exhibit any significant ac-
tivity at non-toxic concentrations.

It was reported in the literature that phenylethyl-
thiazolylthiourea (PETT, LY73497) shows high po-
tency against HIV-1. Optimization of this lead com-
pound gave N-[2-(2-pyridyl)ethyl-N-[2-(5-bromopyr-
idyl)] thiourea (LY300046:HCl) (troviridine) [12],
which has been selected for clinical trials (Fig. 1). Ex-
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Comp. R R1 Comp. R R1

9a CH2CH3 11b CH3CH2 CH3
9b CH2=CHCH2 11c CH3CH2 CH3CH2
10a CH3CH2 11d CH2=CHCH2 CH(CH3)2
10b CH3CH2CH2 11e CH2=CHCH2 CH3
11a CH3CH2 CH2=CHCH2 11f CH2=CHCH2 CH3CH2

Scheme 3. Reagents and conditions: i) aq. NaOH; ii) H2,
Pd/C, CH3OH, 30 min; iii) R1OH, −10 ◦C, aq. NaOH.
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Fig. 1. Selected non-nucleoside compounds in clinical use or
development.

tensive structure-activity relationship (SAR) studies of
the PETT compounds have been made [20, 21]. For
this purpose the structure of PETT is considered as a
product of four parts (Fig. 2). In part 1 of the structure,
mono-, di- and trisubstitutions gave very active com-
pounds. Both electron donating and electron withdraw-
ing small groups like chloro, fluoro, azido and methoxy
substituents showed good activity. Compounds where

R1 (CH2)n N
H

N
H

R

S

1 2 3 4

n = 0, 1, 2, 3

 

Fig. 2. The four parts of the PETT compounds.

the phenyl group was replaced with 2-pyridyl, as in
troviridine, gave the most active compounds in a se-
ries with different heterocycles. In part 2, the ethyl
linker was optimal for activity. In part 3, the N,N-
unsubstituted thiourea was most active. Methyl sub-
stituents on nitrogen adjacent to the phenylethyl side
chain completely eliminated the activity. In part 4, the
most optimal compound was achieved by replacing the
thiazole with a 5-bromopyrid-2-yl. Later on, it was
found that the urea-PETT compounds [15, 16] may
have better toxicological and pharmacokinetic proper-
ties than the PETT compounds. Comparing these re-
sults with those for compounds 6a – o leads us to be-
lieve that introducing the bulky group [dialkoxy(p-
chlorophenyl)methyl] in position 2 of the tolyl sub-
stituent (part 4) is most likely the reason for elimina-
tion of the activity of compounds 6a – o.

Experimental Section

All solvents were dried by standard methods. All experi-
ments were carried out with exclusion of moisture. Melting
points were determined with a Kofler block apparatus and are
uncorrected. IR spectra were recorded with a Perkin–Elmer
Model 1720 FTIR spectrometer. 1H and 13C NMR spectra
were determined with Varian Gemini 2000 and Brucker AC-
250 FT spectrometers. The chemical shifts in ppm are ex-
pressed on the δ scale using tetramethylsilane as internal
standard. Coupling constants are given in Hz. Mass spectra
were recorded on an AEIMS 30 spectrometer. TLC was per-
formed on Merck silica gel 60-F254 precoated plastic plates.
Microanalyses were performed in the unit of microanalysis
at Cairo University (Egypt). The biological activity was de-
termined in the Retrovirus Laboratory, State Serum Institute,
Copenhagen (Denmark).

Synthesis of 2-allyl-1-oxo-3-phenyl-1H-isoindolium hexa-
chloroantimonate (1b)

A solution of SbCl5 (1.5 g, 5 mmol) in CH2Cl2 (5 mL)
was added dropwise with stirring at −40 ◦C to a solution of
dichlorodiphenylmethane (1.2 g, 5 mmol) and allylisocyan-
ate (0.42 g, 6 mmol) in CH2Cl2 (15 mL). The reaction mix-
ture was warmed to 23 ◦C, and stirring was continued for 6 h,
upon which a yellowish orange precipitate was formed. Fil-
tration, washing with CH2Cl2 (5 mL) and drying under vac-
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cum afforded fine yellow crystals, m. p. 184 – 186 ◦C; yield:
1.78 g (61 %). – IR (Nujol): ν = 1590 (C=C), 1757 (C=N+),
1811 cm−1 (C=O). – 1H NMR (CD3CN): δ = 4.74 – 4.76
(m, 2H, NCH2), 5.43 (dd, 1H, Jcis = 10.4 Hz, 3′-Ha), 5.49
(dd, 1H, Jtrans = 17.3 Hz, 3′-Hb), 6.01 – 6.14 (m, 1H, 2′-
H), 7.66 – 8.25 (m, 9H, Ar-H). – 13C NMR (CD3CN): δ =
47.2 (NCH2), 116.9, 134.8 (CH=CH2), 119.9, 123.1, 125.2,
128.6, 129.5, 130.1, 132.0, 136.8, 138.1, 138.4, (Ar-C),
166.0, 184.2 (C=O, C=N) ppm. – C17H14Cl6NOSb (582.8):
calcd. C 35.03, H 2.43, N 2.40; found C 34.5, H 2.6, N 2.2.

General procedure for the preparation of 4,4-disubstituted
1,4-dihydro-benzo[d][1,3]oxazin-2-ones 3a, b

A solution of an alcohol (7 mmol) in absolute CH2Cl2
(10 mL) was added to a cold (−40 ◦C) suspension of 2
(5 mmol) in CH2Cl2 (50 mL). The orange suspension dis-
appeared immediately, and the reaction mixture became a
clear yellow solution. Subsequently, a solution of NaOH (2N,
50 mL) was added. After warming to r. t., the reaction mix-
ture was stirred for 10 min. The organic layer was separated,
and the aqueous layer was repeatedly extracted with CH2Cl2.
The combined organic extracts were dried over anhydrous
Na2SO4. Filtration and evaporation of the solvent afforded a
solid product, which could be recrystallized from appropriate
solvents.

4-(2-Chlorobenzyloxy)-4-(4-chlorophenyl)-6-methyl-1,4-
dihydro-benzo[d][1,3]oxazin-2-one (3a)

Prepared from 2-chlorobenzyl alcohol and 2 as described
before. Recrystallization from CHCl3 / n-pentane afforded a
colorless powder; m. p. 192 – 193 ◦C; yield: 1.83 g (63 %). –
IR (KBr): ν = 1611 (C=C), 1719 (C=O), 3215 cm−1 (NH). –
1H NMR ([D6]DMSO): δ = 2.18 (s, 1H, CH3), 4.60 (s,
2H, OCH2), 6.80 – 7.53 (m, 11H, Ar-H), 10.67 (s, 1H,
NH) ppm. – C22H17Cl2NO3 (414.3): calcd. C 63.78, H 4.14,
N 3.38; found C 63.4, H 3.8, N 3.0.

4-(4-Chlorophenyl)-4-(2-ethoxyethyloxy)-6-methyl-1,4-
dihydro-benzo[d][1,3]oxazin-2-one (3b)

From 2-ethoxyethanol and 2 as described for 3a. How-
ever, column chromatography on silica gel (EtOAc/n-hexane,
1 : 6) provided two fractions, which refer to compounds 3b
(Rf = 0.75) and 4 (Rf = 0.55).

Compound 3b: pale-yellow powder, m. p. 175 – 177 ◦C;
yield: 1.57 g (62 %). – IR (KBr): ν = 1631, 1590 (C=C),
1733 (C=O), 3215 cm−1 (NH). – 1H NMR ([D6]DMSO):
δ = 1.10 (t, 3H, J = 7.2 Hz, CH3), 2.18 (s, 3H, CH3), 3.45
(q, 2H, J = 7.3 Hz, CH2), 3.54 (s, 4H, 2OCH2), 6.74 (s, 1H,
Ar-H), 6.87 – 7.53 (m, 6H, Ar-H), 10.77 (s, 1H, NH) ppm. –
C19H20ClNO4 (361.7): calcd. C 63.08, H 5.57, N 3.87; found
C 62.7, H 5.2, N 3.5.

6,12-Bis(4-chlorophenyl)-3,9-dimethyldibenzo[b,f][1,5]di-
azocine (4)

Pale-yellow powder; m. p. 211 ◦C; yield: 0.16 g (5 %). –
1H NMR ([D6]DMSO): δ = 2.20 (s, 6H, 2CH3), 6.82
(s, 2H, Ar-H), 6.92 – 7.64 (m, 12H, Ar-H). – 13C NMR
([D6]DMSO): δ = 20.1 (2CH3), 120.5, 125.5, 127.2,
128.6, 130.3, 130.8, 133.0, 136.1, 148.5 (Ar-C), 167.5
(2C=N) ppm. – MS (EI, 70 eV): m/z ( %) = 454 (100) [M–
1]+. – C28H20Cl2N2 (455.1): calcd. C 73.83, H 4.40, N 6.15;
found C 73.5, H 4.1, N 5.7.

General procedure for the preparation of 4′-chloro-2-
isocyanato-5-methylbenzophenone ketals 5a, b

A solution of a large excess of alcohol (3 mL) in CH2Cl2
(10 mL) was added in one portion to a cold (−10 ◦C) sus-
pension of 2 (5 mmol) in CH2Cl2 (40 mL). After warming to
r. t. in the course of 20 min, a solution of NaOH (2 g) in H2O
(50 mL) was added. Usual work-up, drying over Na2SO4,
filtration and evaporation of the solvent afforded a yellow oil
which was used without further purification.

4′-Chloro-2-isocyanato-5-methylbenzophenone-diethylketal
(5a)

From 2 and ethanol (3 mL) as described before [14].

4′-Chloro-2-isocyanato-5-methylbenzophenone-diallylketal
(5b)

From 2 and allyl alcohol (3 mL); yield: 1.63 g (88 %). –
IR (film): ν = 1593 (C=C), 2291 cm−1 (NCO). – 1H NMR
(CDCl3): δ = 2.36 (s, 3H, CH3), 3.77 (m, 4H, 2OCH2), 5.14
(dd, 2H, Jcis = 10.3 Hz, 3′-Ha), 5.36 (dd, 2H, Jtrans = 17.0 Hz,
3′-Hb), 5.90 (m, 2H, 2′-H), 7.16 – 7.59 (m, 7H, Ar-H). –
C21H20ClNO3 (369.7): calcd. C 68.22, H 5.44, N 3.79; found
C 68.5, H 5.3, N 3.5.

General procedure for the preparation of the derivatives
of 1-{2-[(4-chlorophenyl)-dialkyloxymethyl]-4-methylphen-
yl}urea, 6a – o

A mixture of 5 (5 mmol) and a primary amine (8 mmol) in
diethyl ether (50 mL) was boiled under reflux for 10 min. The
solid product that formed was filtered off and recrystallized
from CH2Cl2 / Et2O to give fine colorless crystals.

1-{2-[(4-Chlorophenyl)diethoxymethyl]-4-methylphenyl}-
urea (6a)

From ammonia and 5a as described before, m. p. 189 –
191 ◦C; yield: 1.60 g (88 %). – IR (KBr): ν = 1592 (C=C),
1669 (C=O), 3376 cm−1 (NH). – 1H NMR (CDCl3): δ =
1.21 (t, 6H, J = 7.3 Hz, 2CH3), 2.37 (s, 3H, CH3), 3.23 –
3.34 (m, 4H, 2OCH2), 4.32 (s, 2H, NH2), 7.11 – 7.44 (m, 7H,
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Ar-H), 7.71 (s, 1H, NH). – 13C NMR: δ = 15.3 (2CH3), 21.4
(CH3), 57.6 (2OCH2), 101.3 (OCO), 123.6, 128.2, 128.4,
128.5, 128.9, 130.1, 132.3, 133.7, 134.0, 140.1 (Ar-C), 156.1
(C=O) ppm. – C19H23ClN2O3 (362.8): calcd. C 62.89,
H 6.39, N 7.72; found C 62.6, H 6.8, N 7.9.

1-{2-[(4-Chlorophenyl)diethoxymethyl]-4-methylphenyl}-3-
allylurea (6b)

From allylamine and 5a, m. p. 150 – 152 ◦C; yield:
1.45 g (72 %). – IR (KBr): ν = 1594 (C=C), 1661 (C=O),
3371 cm−1 (NH). – 1H NMR (CDCl3): δ = 1.21 (t, 6H, J =
7.3 Hz, 2CH3), 2.37 (s, 3H, CH3), 3.34 (m, 4H, 2OCH2),
3.60 (m, 2H, NCH2), 4.11 (t, J = 5,7 Hz, 1H, NH), 4.95
(dd, 1H, Jcis = 10.4 Hz, 3′-Ha), 5.02 (dd, 1H, Jtrans =
17.2 Hz, 3′-Hb), 5.59 (m, 1H, 2′-H), 7.10 – 7.44 (m, 7H,
Ar-H), 7.45 (s, 1H, NH). – 13C NMR: δ = 15.3 (2CH3), 21.4
(CH3), 42.9 (NCH2), 57.5 (2OCH2), 101.1 (OCO), 115.8,
133.7 (CH2=CH), 124.1, 128.4, 128.6, 128.9, 130.2, 132.6,
133.4, 134.1, 135.3, 140.2 (Ar-C), 155.3 (C=O) ppm. –
C22H27ClN2O3 (402.9): calcd. C 65.58, H 6.75, N 6.95;
found C 65.9, H 7.1, N 7.2.

1-{2-[(4-Chlorophenyl)diethoxymethyl]-4-methylphenyl}-3-
(1-phenylethyl)urea (6c)

From 1-phenylethylamine and 5a, m. p. 199 – 201 ◦C;
yield: 1.66 g (71 %). – IR (KBr): ν = 1593 (C=C), 1661
(C=O), 3370 cm−1 (NH). – 1H NMR (CDCl3): δ = 1.15 –
1.25 (m, 6H, 2CH3), 1.29 (d, J = 6.8 Hz, 3H, CH3), 2.36 (s,
3H, CH3), 3.19 – 3.34 (m, 4H, 2OCH2), 4.30 (m, 1H, CH),
4.77 (s, 1H, NH), 7.07 – 7.43 (m, 12H, Ar-H), 7.72 (s, 1H,
NH). – 13C NMR: δ = 15.4 (2CH3), 21.4 (CH3), 22.5 (CH3),
49.6 (NCH), 57.6 (2OCH2), 101.1 (OCO), 123.8, 126.3,
127.4, 128.4, 128.6, 128.7, 128.9, 130.1, 132.2, 133.1, 133.8,
134.1, 140.3 (Ar-C), 154.5 (C=O) ppm. – C27H31ClN2O3
(466.9): calcd. C 69.45, H 6.66, N 6.00; found C 69.8, H 6.9,
N 6.4.

Ethyl-2-{2-[(4-chlorophenyl)diethoxymethyl]-4-methylphen-
ylamino}carbonylhydrazine carboxylate (6d)

From ethyl carbamate and 5a, m. p. 203 – 205 ◦C; yield:
1.51 g (67 %). – IR (KBr): ν = 1595 (C=C), 1702 (C=O),
3352 cm−1 (NH). – 1H NMR (CDCl3): δ = 1.18 (t, 6H, J =
7.3 Hz, 2CH3), 1.30 (t, J = 7.2 Hz, 3H, CH3), 2.37 (s, 3H,
CH3), 3.23 – 3.34 (m, 4H, 2OCH2), 4.22 (q, J = 6.8 Hz, 2H,
OCH2), 6.40, 6.50 (2s, 2H, 2NH), 7.10 – 7.37 (m, 7H, Ar-H),
8.53 (s, 1H, NH). – 13C NMR: δ = 14.8 (CH3), 15.2 (2CH3),
21.4 (CH3), 57.6 (2OCH2), 62.9 (OCH2), 101.3 (OCO),
128.2, 128.3, 128.7, 128.8, 129.7, 130.0, 132.5, 133.1, 134.2,
139.7 (Ar-C), 155.6, 156.9 (2C=O) ppm. – C22H28ClN3O5
(449.9): calcd. C 58.73, H 6.27, N 9.34; found C 59.1, H 6.6,
N 9.7.

1-{2-[(4-Chlorophenyl)diethoxymethyl]-4-methylphenyl}-3-
(4-methoxybenzyl)urea (6e)

From 4-methoxybenzylamine and 5a, m. p. 190 – 192 ◦C;
yield: 1.71 g (71 %). – IR (KBr): ν = 1593 (C=C), 1667
(C=O), 3368 cm−1 (NH). – 1H NMR (CDCl3): δ = 1.19 (t,
6H, J = 7.1 Hz, 2CH3), 2.30 (s, 3H, CH3), 3.18 – 3.32 (m, 4H,
2OCH2), 3.73 (s, 3H, OCH3) 4.08 (d, J = 6.1 Hz, 2H,NCH2),
6.86 – 7.63 (m, 11H, Ar-H), 7.71 (s, 1H, NH), 8.31 (s, 1H,
NH). – 13C NMR: δ = 15.2 (2CH3), 21.6 (CH3), 42.9
(NCH2), 55.9 (OCH3), 57.7 (OCH2), 101.3 (OCO), 114.5,
123.4, 128.0, 128.6, 129.0, 129.2, 129.5, 129.8, 130.3, 131.1,
133.2, 135.0, 140.8, 159.0 (Ar-C), 155.3 (C=O) ppm. –
C27H31ClN2O4 (483.0): calcd. C 67.14, H 6.47, N 5.80;
found C 67.5, H 6.8, N 6.1.

1-{2-[(4-Chlorophenyl)diethoxymethyl]-4-methylphenyl}-3-
(2-phenylethyl)urea (6f)

From 2-phenylethylamine and 5a, m. p. 195 – 197 ◦C;
yield: 1.80 g (77 %). – IR (KBr): ν = 1593 (C=C), 1655
(C=O), 3374 cm−1 (NH). – 1H NMR (CDCl3): δ = 1.80
(t, 6H, J = 7.3 Hz, 2CH3), 2.37 (s, 3H, CH3), 2.61 (m, 2H,
CH2), 3.19 – 3.31 (m, 6H, 3CH2), 4.08 (bs, 1H, NH), 7.01 –
7.38 (m, 12H, Ar-H), 7.70 (s, 1H, NH). – 13C NMR: δ =
15.4 (2CH3), 21.4 (CH3), 36.4 (CH2), 41.7 (NCH2), 57.6
(2OCH2), 101.2 (OCO), 123.8, 126.7, 128.3, 128.4, 128.6,
128.8, 128.9, 129.1, 130.1, 132.3, 133.2, 133.8, 134.0, 140.1
(Ar-C), 155.3 (C=O) ppm. – C27H31ClN2O3 (466.9): calcd.
C 69.45, H 6.66, N 6.00; found C 69.7, H 6.8, N 6.2.

1-{2-[(4-Chlorophenyl)diethoxymethyl]-4-methylphenyl}-3-
furan-2-yl-methylurea (6g)

From 2-furanylmethylamine and 5a, m. p. 158 – 160 ◦C;
yield: 1.62 g (73 %). – IR (KBr): ν = 1594 (C=C), 1661
(C=O), 3367 cm−1 (NH). – 1H NMR (CDCl3): δ = 1.91
(t, 6H, J = 7.3 Hz, 2CH3), 2.36 (s, 3H, CH3), 3.19 – 3.29 (m,
4H, 2OCH2), 4.18 (d, J = 5.9 Hz, 2H, NCH2), 4.40 (t, 1H,
J = 5.5 Hz, NH), 6.04 (d, J = 2.5 Hz, 1H, furanyl), 6.30 (m,
1H, furanyl), 7.08 – 7.47 (m, 7H, Ar-H), 7.72 (d, J = 1.8 Hz,
1H, furanyl). – 13C NMR: δ = 15.4 (2CH3), 21.4 (CH3), 37.5
(NCH2), 57.6 (2OCH2), 101.2 (OCO), 107.2, 110.7, 142.2,
152.3 (furanyl-C), 123.8, 128.4, 128.5, 128.9, 130.2, 132.3,
133.3, 133.7, 134.0, 140.1 (Ar-C), 155.0 (C=O) ppm. –
C24H27ClN2O4 (442.9): calcd. C 65.08, H 6.14, N 6.32;
found C 64.7, H 5.9, N 5.9

1-{2-[(4-Chlorophenyl)diethoxymethyl]-4-methylphenyl}-3-
(4-ethoxyphenyl)urea (6h)

From 4-ethoxyaniline and 5a, m. p. 199 – 201 ◦C; yield:
1.93 g (80 %). – IR (KBr): ν = 1594 (C=C), 1667 (C=O),
3371 cm−1 (NH). – 1H NMR (CDCl3): δ = 1.11 (t, 6H, J =
7.2 Hz, 2CH3), 1.43 (t, 3H, J = 7.1 Hz, CH3), 2.37 (s, 3H,
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CH3), 3.13 – 3.25 (m, 4H, 2OCH2), 4.06 (q, 2H, J = 7.1 Hz,
OCH2), 6.10 (s, 1H, NH), 6.86 – 7.71 (m, 11H, Ar-H). –
13C NMR: δ = 15.3 (2CH3), 21.4 (CH3), 57.4 (2OCH2), 64.1
(OCH2), 101.0 (OCO), 115.4, 123.8, 126.3, 128.2, 128.7,
129.0, 130.0, 130.1, 131.6, 133.0, 133.5, 133.9, 139.6, 154.2
(Ar-C), 157.2 (C=O) ppm. – C27H31ClN2O4 (483.0): calcd.
C 67.14, H 6.47, N 5.80; found C 67.4, H 6.7, N 6.2.

1-{2-[(4-Chlorophenyl)diethoxymethyl]-4-methylphenyl}-3-
(4-methoxyphenyl)urea (6i)

From 4-methoxyaniline and 5a, m. p. 150 – 152 ◦C; yield:
1.88 g (80 %). – IR (KBr): ν = 1595 (C=C), 1667 (C=O),
3370 cm−1 (NH). – 1H NMR (CDCl3): δ = 1.17 (t, 6H,
J = 7.2 Hz, 2CH3), 2.37 (s, 3H, CH3), 3.13 – 3.25 (m, 4H,
2OCH2), 3.83 (s, 3H, OCH3), 5.96 (s, 1H, NH), 6.86 –
7.25 (m, 11H, Ar-H), 7.41 (s, 1H, NH). – 13C NMR:
δ = 15.3 (2CH3), 21.4 (CH3), 55.9 (OCH3), 57.4 (OCH2),
101.0 (OCO), 114.8, 123.8, 126.2, 128.2, 128.7, 130.0,
130.3, 131.6, 133.0, 133.5, 133.9, 139.7, 154.1 (Ar-C), 157.8
(C=O) ppm. – C26H29ClN2O4 (469.0): calcd. C 66.59,
H 6.23, N 5.97; found C 66.9, H 6.5, N 6.3.

1-{2-[(4-Chlorophenyl)diallyloxymethyl]-4-methylphenyl}-
urea (6j)

From ammonia and 5b, m. p. 155 – 156 ◦C; yield: 1.61 g
(83 %). – IR (KBr): ν = 1591 (C=C), 1669 (C=O),
3380 cm−1 (NH). – 1H NMR (CDCl3): δ = 2.37 (s, 3H,
CH3), 3.79 (m, 4H, 2OCH2), 4.50 (s, 2H, NH2), 5.17
(dd, 2H, Jcis = 10.5 Hz, 3′-Ha), 5.32 (dd, 2H, Jtrans =
17.1 Hz, 3′-Hb), 5.92 (m, 2H, 2′-H), 7.12 – 7.51 (m, 7H,
Ar-H), 7.75 (s, 1H, NH). – 13C NMR: δ = 21.5 (CH3),
63.3 (2OCH2), 101.7 (OCO), 117.0, 133.7, (2CH2=CH),
117.1, 124.0, 128.5, 128.6, 128.9, 130.5, 131.1, 134.3, 134.4,
139.5(Ar-C), 156.0 (C=O) ppm. – C21H23ClN2O3 (386.9):
calcd. C 65.20, H 5.99, N 7.24; found C 64.9, H 5.6, N 6.9.

1-{2-[(4-Chlorophenyl)diallyloxymethyl]-4-methylphenyl}-
3-allylurea (6k)

From allylamine and 5b, m. p. 197 – 199 ◦C; yield:
1.64 g (77 %). – IR (KBr): ν = 1563 (C=C), 1642 (C=O),
3360 cm−1 (NH). – 1H NMR (CDCl3): δ = 2.38 (s, 3H,
CH3), 3.58 – 3.62 (m, 2H, NCH2), 3.82 (m, 4H, 2OCH2),
4.13 (bs, 1H, NH), 4.95 (dd, 2H, Jcis = 9.5 Hz, 3′-Ha),
5.04 (dd, 2H, Jtrans = 16.7 Hz, 3′-Hb), 5.17 (dd, 1H, Jcis =
10.4 Hz, 3′′-Ha), 5.50 (dd, 1H, Jtrans = 16.7 Hz, 3′′-Hb),
5.62 (m, 2H, 2′-H), 5.89 (m, 1H, 2′′-H), 7.07 – 7.49 (m, 7H,
Ar-H), 7.77 (s, 1H, NH). – 13C NMR: δ = 21.5 (CH3), 42.9
(NCH2), 63.3 (2OCH2), 101.5 (OCO), 115.8, 117.1. 133.7,
134.3 (3CH2=CH), 124.3, 128.5, 128.6, 128.8, 130.4, 131.9,
133.5, 134.4, 135.3, 139.5 (Ar-C), 155.1 (C=O) ppm. –
C24H27ClN2O3 (426.9): calcd. C 67.52, H 6.37, N 6.56;
found C 67.2, H 6.0, N 6.3.

1-{2-[(4-Chlorophenyl)diallyloxymethyl]-4-methylphenyl}-
3-benzylurea (6l)

From benzylamine and 5b, m. p. 193 – 194 ◦C; yield:
1.88 g (79 %). – IR (KBr): ν = 1592 (C=C), 1657 (C=O),
3369 cm−1 (NH). – 1H NMR (CDCl3): δ = 2.36 (s, 3H,
CH3), 3.78 (m, 4H, 2OCH2), 4.20 (d, 2H, J = 5.7 Hz,
NCH2), 4.38 (s, 1H, NH), 5.15 (dd, 2H, Jcis = 10.9 Hz,
3′-Ha), 5.30 (dd, 2H, Jtrans = 17.6 Hz, 3′-Hb), 5.82 (m, 2H,
2′-H), 7.07 – 7.54 (m, 12H, Ar-H). – 13C NMR: δ = 21.2
(CH3), 44.3 (NCH2), 63.1 (2OCH2), 101.3 (OCO), 116.9,
134.1 (2CH2=CH), 123.7, 127.4, 127.5, 128.3, 128.4, 128.6,
128.7, 130.3, 131.3, 133.1, 133.5, 134.2, 139.3 (Ar-C), 154.9
(C=O) ppm. – C28H29ClN2O3 (477.0): calcd. C 70.50,
H 6.13, N 5.87; found C 70.7, H 6.5, N 6.1.

1-{2-[(4-Chlorophenyl)diallyloxymethyl]-4-methylphenyl}-
3-(4-methoxyphenyl)urea (6m)

From 4-methoxyaniline and 5b, m. p. 206 – 208 ◦C; yield:
1.90 g (77 %). – IR (KBr): ν = 1594 (C=C), 1665 (C=O),
3381 cm−1 (NH). – 1H NMR (CDCl3): δ = 2.37 (s, 3H,
CH3), 3.71 – 3.77 (m, 4H, 2OCH2), 3.83 (s, 3H, OCH3), 5.14
(dd, 2H, Jcis = 9.2 Hz, 3′-Ha), 5.78 (dd, 2H, Jtrans = 15.5 Hz,
3′-Hb), 5.84 (m, 2H, 2′-H), 6.86 – 7.38 (m, 11H, Ar-H), 7.74
(s, 1H, NH). – 13C NMR: δ = 21.5 (CH3), 55.8 (OCH3),
63.2 (2OCH2), 101.3 (OCO), 116.9, 134.7 (2CH2=CH),
114.9, 123.8, 126.1, 128.4, 128.6, 130.2, 130.3, 130.8, 133.1,
133.5, 134.3, 139.0, 157.7 (Ar-C), 154.0 (C=O) ppm. –
C28H29ClN2O4 (493.0): calcd. C 68.22, H 5.93, N 5.68;
found C 68.6. H 6.3, N 5.9.

1-{2-[(4-Chlorophenyl)diallyloxymethyl]-4-methylphenyl}-
3-(3-dimethylaminopropyl)urea (6n)

From 3-(dimethylamino)propylamine and 5b, m. p. 148 –
150 ◦C; yield: (1.77 g (75 %). – IR (KBr): ν = 1570 (C=C),
1640 (C=O), 3348 cm−1 (NH). – 1H NMR (CDCl3): δ =
1.41 – 1.50 (m, 2H, CH2), 2.07 (s, 6H, N(CH3)2), 2.10 –
2.24 (m, 2H, NCH2), 2.37 (s, 3H, CH3), 3.02 – 3.08 (m,
2H, NCH2), 3.79 – 3.85 (m, 4H, 2OCH2), 5.16 (dd, 2H,
Jcis = 9.6 Hz, 3′-Ha), 5.35 (dd, 2H, Jtrans = 17.1 Hz, 3′-Hb),
5.66 (t, 1H, J = 4.2 Hz, NH), 5.84 – 5.97 (m, 2H, 2′-H),
7.10 – 7.45 (m, 7H, Ar-H), 7.77 (s, 1H, NH). – 13C NMR:
δ = 21.4 (CH3), 26.3 (CH2), 40.7 (NCH2), 45.7 (N(CH3)2),
59.1 (NCH2), 63.2 (2OCH2), 101.3 (OCO), 116.9, 134.3
(2CH2=CH), 124.2, 128.4, 128.6, 128.7, 130.3, 131.6, 133.0,
134.1, 134.2, 139.5 (Ar-C), 155.6 (C=O) ppm. – C26H34
ClN3O3 (472.0): calcd. C 66.16, H 7.26, N 8.90; found
C 65.9, H 6.9, N 8.6.

1-{2-[(4-Chlorophenyl)diallyloxymethyl]-4-methylphenyl}-
3-furan-2-yl-methylurea (6o)

From 2-furanylmethylamine and 5b, m. p. 166 – 168 ◦C;
yield: 1.84 g (79 %). – IR (KBr): ν = 1594 (C=C), 1665
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(C=O), 3361 cm−1 (NH). – 1H NMR (CDCl3): δ = 2.37
(s, 3H, CH3), 3.80 (m, 4H, 2OCH2), 4.17 (m, 2H, NCH2),
4.40 (bs, 1H, NH), 5.18 (dd, 2H, Jcis = 10.0 Hz, 3′-Ha),
5.35 (dd, 2H, Jtrans = 17.0 Hz, 3′-Hb), 5.91 (m, 2H, 2′-H),
6.05 (d, J = 3.1 Hz, 1H, furanyl), 6.30 (d, J = 2.0 Hz, 1H,
furanyl), 7.11 – 7.51 (m, 7H, Ar-H), 7.74 (s, 1H, NH). –
13C NMR: δ = 21.5 (CH3), 37.6 (NCH2), 63.3 (2OCH2),
101.6 (OCO), 107.2, 107.3, 142.2, 152.3 (furanyl-C), 117.1,
134.3 (2CH2=CH), 124.0, 128.6, 130.5, 131.6, 133.5, 133.7,
134.4, 139.5 (Ar-C), 155.9 (C=O) ppm. – C26H27ClN2O4
(467.0): calcd. C 66.88, H 5.83, N 6.00; found C 66.5, H 5.5,
N 6.4.

4-(4-Chlorophenyl)-6-methyl-1H-quinazolin-2-one (8)

A solution of conc. H2SO4 or SbCl5 (3 drops) in 5 mL
of CH2Cl2 was added to a solution of 6 (5 mmol) in CH2Cl2
(15 mL). Boiling the reaction mixture under reflux for 10 min
with stirring afforded a yellow precipitate which was recrys-
tallized from ethanol to give fine yellow crystals, m. p. 205 –
207 ◦C; yield: 0.96 g (71 %). – 1H NMR ([D6]DMSO): δ =
2.32 (s, 3H, CH3), 7.37 – 7.75 (m, 7H, Ar-H), 9.17 (bs, 1H,
NH). – 13C NMR: δ = 21.4 (CH3), 114.8, 116.9, 129.1,
129.7, 132.4, 133.2, 133.9, 137.3, 140.3, 143.4 (Ar-C),
152.7, 174.1 (C=O, C=N) ppm. – C15H11ClN2O (270.7):
calcd. C 66.55, H 4.07, N 10.34; found C 66.9, H 4.4, N 10.7.

General procedure for the preparation of 9a, b

An aqueous solution of NaOH (2N, 50 mL) was added to
a suspension of 1 (5 mmol) in CH2Cl2 (20 mL) at 0 ◦C with
stirring for 20 min. The organic layer was separated, and the
aqueous layer was repeatedly extracted with CH2Cl2. The
combined extract was dried over anhydrous Na2SO4. Evapo-
ration of the solvent afforded a colorless powder, which can
be recrystallized from CH2Cl2 / n-pentane to give fine color-
less crystals.

2-Ethyl-3-hydroxy-3-phenyl-2,3-dihydro-isoindol-1-one (9a)

From 1a as described before, m. p. 157 ◦C; yield:
1.15 g (91 %). – IR (KBr): ν = 1620 (C=C), 1687 (C=O),
3325 cm−1 (OH). – 1H NMR (CDCl3): δ = 0.94 (t, 3H, J =
7.3 Hz, CH3), 2.97 – 3.09, 3.33 – 3.45 (2m, 2H, NCH2), 4.23
(s, 1H, OH), 7.23 – 7.58 (m, 9H, Ar-H). – 13C NMR: δ =
14.4 (CH3), 34.5 (NCH2), 91.7 (C-3), 122.9, 123.4, 126.6,
128.6, 128.7, 129.7, 130.9, 132.8, 139.1, 149.4 (Ar-C), 168.0
(C=O) ppm. – C16H15NO2 (253.3): calcd. C 75.87, H 5.97,
N 5.53; found C 75.5, H 5.6, N 5.3.

2-Allyl-3-hydroxy-3-phenyl-2,3-dihydro-isoindol-1-one (9b)

From 1b as described before, m. p. 142 ◦C (lit. [22]:
145 ◦C); yield: 1.11 g (84 %). – IR (KBr): ν = 1558 (C=C),
1687 (C=O), 3334 cm−1 (OH). – 1H NMR (CDCl3): δ =

3.49 – 4.00 (m, 2H, NCH2), 4.45 (s, 1H, OH), 4.86 – 4.99 (m,
2H, 3′-Ha, 3′-Hb), 5.52 – 5.65 (m, 1H, 2′-H), 7.22 – 7.79 (m,
9H, Ar-H). – 13C NMR: δ = 42.1 (NCH2), 91.7 (C-3), 117.5,
133.8 (CH2=CH), 123.1, 123.5, 126.7, 128.6, 128.7, 129.6,
130.6, 132.9, 139.1, 149.4 (Ar-C), 168.0 (C=O) ppm. –
C17H15NO2 (265.1): calcd. C 76.95, H 5.66, N 5.28; found
C 76.6, H 5.3, N 4.9.

General procedure for the preparation of 10a, b

A stream of hydrogen gas was passed through a mix-
ture of 9 (2 mmol) and Pd/C (0.16 g) in absolute methanol
(20 mL) with stirring at r. t. for 30 min. Filtration and evapo-
ration of the solvent afforded a colorless powder.

2-Ethyl-3-phenyl-2,3-dihydro-isoindol-1-one (10a)

From 9a as described before, m. p. 100 ◦C (lit. [23]:
98 ◦C); yield: 0.44 g (93 %). – IR (KBr): ν = 1612 (C=C),
1674 cm−1 (C=O). – 1H NMR (CDCl3): δ = 1.12 (t, 3H,
J = 7.2 Hz, CH3), 2.93 – 3.00, 3.93 – 4.00 (2m, 2H, NCH2),
5.46 (s, 1H, CH), 7.13 – 7.89 (m, 9H, Ar-H). – 13C NMR: δ =
13.5 (CH3), 34.9 (NCH2), 63.9 (C-3), 123.0, 123.3, 127.5,
128.2, 128.6, 129.1, 131.6, 131.8, 137.1, 146.2 (Ar-C), 168.3
(C=O) ppm. – C16H15NO (237.1): calcd. C 80.99, H 6.33
N 5.90; found C 81.3, H 6.6, N 6.2.

3-Phenyl-2-n-propyl-2,3-dihydro-isoindol-1-one (10b)

From 9b as described before, m. p. 95 ◦C (lit. [23]: 93 ◦C);
yield: 0.43 g (85 %). – IR (KBr): ν = 1611(C=C), 1672 cm−1

(C=O). – 1H NMR (CDCl3): δ = 0.70 – 0.78 (m, 3H, CH3),
1.36 – 1.53 (m, 2H, CH2), 2.70 – 2.88, 3.71 – 3.87 (2m, 2H,
NCH2), 5.35 (s, 1H, CH), 7.01 – 7.79 (m, 9H, Ar-H). –
13C NMR: δ = 11.2 (CH3), 21.4 (CH2), 41.7 (NCH2),
64.3 (C-3), 122.9, 123.3, 127.4, 128.1, 128.5, 128.9, 131.5,
131.6, 137.0, 146.1 (Ar-C), 168.5 (C=O) ppm. – C17H17NO
(251.0): calcd. C 81.28, H 6.78, N 5.58; found C 81.6, H 7.1,
N 5.8.

General procedure for the preparation of 11a – f

Excess alcohol (2 mL) was added to a cold (−10 ◦C)
suspension of 1 (5 mmol) in CH2Cl2 (20 mL) with stirring
for 20 min. Aqueous NaOH (2N, 50 mL) was added to the re-
action mixture. Repeated extraction of the organic layer with
CH2Cl2, filtration, drying over Na2SO4 and evaporation of
the solvent afforded fine colorless crystals.

3-Allyloxy-2-ethyl-3-phenyl-2,3-dihydro-isoindol-1-one
(11a)

From 1a and allyl alcohol as describe before, m. p. 132 ◦C;
yield: 1.36 g (93 %). – IR (KBr): ν = 1582 (C=C), 1697 cm−1

(C=O). – 1H NMR (CDCl3): δ = 1.05 (t, 3H, J = 7.2 Hz,
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CH3), 3.07 – 3.22, 3.66 – 3.76 (2m, 2H, NCH2), 3.42 – 3.54
(m, 2H, OCH2), 5.12 – 5.36 (m, 2H, 3′-Ha, 3′-Hb), 5.80 (m,
1H, 2′-H), 7.12 – 7.91 (m, 9H, Ar-H). – 13C NMR: δ = 13.2
(CH3), 34.0 (NCH2), 63.2 (OCH2), 94.9 (C-3), 116.0, 133.4
(CH2=CH), 122.7, 122.9, 126.0, 127.9, 128.1, 129.3, 129.7,
132.0, 133.4, 138.6, 145.2 (Ar-C), 167.7 (C=O) ppm. –
C19H19NO2 (293.4): calcd. C 77.79, H 6.53, N 4.77; found
C 77.4, H 6.2, N 4.8.

2-Ethyl-3-methoxy-3-phenyl-2,3-dihydro-isoindol-1-one
(11b)

From 1a and methyl alcohol, m. p. 112 ◦C; yield: 1.26 g
(94 %). – IR (KBr): ν = 1612 (C=C), 1701 cm−1 (C=O). –
1H NMR (CDCl3): δ = 0.92 (t, 3H, J = 7.2 Hz, CH3), 3.87
(s, 3H, OCH3), 3.01 – 3.08, 3.29 – 3.36 (2m, 2H, NCH2),
7.00 – 7.77 (m, 9H, Ar-H). – 13C NMR: δ = 12.3 (CH3),
33.2 (NCH2), 49.3 (OCH3), 94.5 (C-3), 121.9, 122.2, 125.2,
127.3, 128.5, 131.2, 131.3, 137.8, 144.2 (Ar-C), 167.5
(C=O) ppm. – C17H17NO2 (267.3): calcd. C 76.38, H 6.41,
N 5.24; found C 76.1, H 6.1, N 4.9.

3-Ethoxy-2-ethyl-3-phenyl-2,3-dihydro-isoindol-1-one (11c)

From 1a and ethyl alcohol, m. p. 90 – 91 ◦C; yield: 1.29 g
(92 %). – IR (KBr): ν = 1611 (C=C), 1702 cm−1 (C=O). –
1H NMR (CDCl3): δ = 1.05 (t, 3H, J = 7.2 Hz, CH3), 1.20
(t, 3H, J = 7.0 Hz, CH3), 2.94 – 3.00, 3.39 – 3.67 (2m, 2H,
NCH2), 3.13 – 3.25 (2m, 2H, OCH2), 7.11 – 7.88 (m, 9H,
Ar-H). – 13C NMR: δ = 13.5, 14.9 (2CH3), 34.2 (NCH2),
58.1.3 (OCH2), 94.9 (C-3), 123.1, 126.3, 127.3, 128.3, 128.4,
129.4, 132.2, 139.1, 145.0 (Ar-C), 168.0 (C=O) ppm. –
C18H19NO2 (281.4): calcd. C 76.84, H 6.81, N 4.98; found
C 76.5, H 6.6, N 4.6.

2-Allyl-3-isopropyloxy-3-phenyl-2,3-dihydro-isoindol-1-one
(11d)

From 1b and isopropyl alcohol, m. p. 150 ◦C; yield: 1.40 g
(91 %). – IR (KBr): ν = 1612 (C=C), 1703 cm−1 (C=O). –
1H NMR (CDCl3): δ = 0.91 (d, 3H, J = 6.1 Hz, CH3),
1.41 (d, 3H, J = 6.1 Hz, CH3), 3.37 – 3.48 (m, 1H, OCH),

3.51 – 3.60, 3.90 – 3.99 (2m, 2H, NCH2), 4.88 – 4.93 (m, 2H,
3′-Ha, 3′-Hb), 5.53 – 5.69 (m, 1H, 2′-H), 7.18 – 7.81 (m, 9H,
Ar-H). – 13C NMR: δ = 23.8, 23.9 (2CH3), 41.9 (NCH2),
66.1 (OCH), 91.3 (C-3), 117.4, 133.5 (CH2=CH), 122.8,
123.2, 123.8, 126.7, 128.4, 129.4, 130.4, 132.2, 138.7, 146.4
(Ar-C), 168.1 (C=O) ppm. – C20H21NO2 (307.4): calcd.
C 78.15, H 6.89, N 4.56; found C 77.9, H 6.6, N 4.3.

2-Allyl-3-methoxy-3-phenyl-2,3-dihydro-isoindol-1-one
(11e)

From 1b and methyl alcohol, m. p. 114 ◦C; yield:
1.30 g (93 %). – IR (KBr): ν = 1614 (C=C), 1687 cm−1

(C=O). – 1H NMR (CDCl3): δ = 2.98 (s, 3H, OCH3),
3.61 – 3.69, 3.96 – 4.06 (2m, 2H, NCH2), 4.97 – 5.12 (m, 2H,
3′-Ha, 3′-Hb), 5.67 – 5.80 (m, 1H, 2′-H), 7.13 – 7.89 (m,
9H, Ar-H). – 13C NMR: δ = 41.0 (NCH2), 49.4 (OCH3),
94.4 (C-3), 116.8, 131.6 (CH2=CH), 121.9, 122.3, 125.3,
127.3, 127.4, 128.6, 131.4, 131.6, 137.6, 144.2 (Ar-C), 166.9
(C=O) ppm. – C18H17NO2 (279.4): calcd. C 77.37, H 6.09,
N 5.00; found C 77.5, H 5.7, N 4.6.

2-Allyl-3-ethoxy-3-phenyl-2,3-dihydro-isoindol-1-one (11f)

From 1b and ethyl alcohol, m. p. 134 ◦C; yield: 1.33 g
(91 %). – IR (KBr): ν = 1611 (C=C), 1701 cm−1 (C=O). –
1H NMR (CDCl3): δ = 1.18 (t, 3H, J = 7.1 Hz, CH3),
2.93 – 2.99 (m, 2H, OCH2), 3.58 – 3.69, 3.99 – 4.09 (2m,
2H, NCH2), 5.00 – 5.13 (m, 2H, 3′-Ha, 3′-Hb), 5.69 – 5.85
(m, 1H, 2′-H), 7.14 – 7.90 (m, 9H, Ar-H). – 13C NMR:
δ = 14.5 (CH3), 41.9 (NCH2), 58.0 (OCH2), 94.4 (C-3),
117.4, 132.8 (CH2=CH), 122.8, 123.1, 126.1, 128.1, 128.2,
129.3, 132.1, 138.7, 145.6 (Ar-C), 167.7 (C=O) ppm. –
C19H19NO2 (293.4): calcd. C 77.79, H 6.33, N 4.77; found
C 77.4, H 6.5, N 4.3.
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C. A. Parrish, P. Pranc, C. Sahlberg, R. J. Ternansky,
R. T. Vasileff, L. Vrang, S. J. West, H. Zhang, X.-X.
Zhou, J. Med. Chem. 1995, 38, 4929.

[21] R. Vig, C. Mao, T. K. Venkatachalam, L. Tuel-Ahlgren,
E. A. Sudbeck, F. M. Uckun, Bioorg. Med. Chem. 1998,
6, 1789.

[22] T. Price, L. R. Creagh, L. Truitt, J. Med. Chem. 1965,
8, 731.

[23] J. B. Campbell, R. F. Dedinas, S. A. Trumbowerwalsh,
J. Org. Chem. 1996, 61, 620.


