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New  dimer, NN -dialkyl-2,2 4% rihydroxy-4-0x0-2,2/3,3~
tetrahydro-2,2 ~diphenyl-4.4 ~diquinolones were synthesized lor
the development of new candidates for anticancer drug
through coupling of N-alkylanilines and cthyl benzoylacetate. A
series of dimers was synthesized using an acid-catalyzed
one-pot reaction involving condensation, cychzation, and
dimerization. The formation of dimers was accomplhished
using p-lolucnesulfonic acid {p-TSA} at 90-110 °C in
toluene for 3.5-9 h in a Dean-Stark apparatus.

The N-alkylation ol sccondary amines with Sketo ester is
not only important {or the synthesis of terbary amines, but 1s
also ecssential  lor  the preparation ol a number
pharmaccuticals. Many reports have been published on the
N-mono and N.N-dialkylation of anilines.'” Fven though
synthetic pathways for 2-phenyl-4-quinolones were developed
by Li er al.f Kuo er aol.,” Watterson et al.," Xia et of.,'' and
for 2.3-dihydro-2-phenyl-4-quinolones by Park er af.,'* the
synthesis of the dimers of 2.3-dihydro-2-phenyl-4-quinolones
has not been reported until now. We applied a general
mcthod ol preparing amines from a secondary amine and
ketones® and a synthetic onc-pot operation 0 produce
dihydroquinolone, and previously deseribed a catalytic
method that allows the 2-phenylquinolones.'? 2-Phenyl-
quinolones have been extensively studied as potential antitunor
compound.'

In our continuing study on the application of 2,3-dihydro-
2-phenyl-4-quinolones,  we  examined  N-alkylanilines  as

N R_u/i
1T T

NHz  TEA. RX
ethanol, rt R,
5.24h
1 2
Ry R,

3a 6-CH; CHa
3b  7-CH, CHa
3¢ 7-CHiCH, CHg
3d  8-CH,CH, CH3
3e 6-CH;CO CH,
3f  7-CH5CO CHy
3y 6-CH,CH,O  CHjy
3h  7-CH,CH,O  CHj

ol

sccondary amines in order Lo discover of novel compound and
N-alkylanilines were cffeetive to coupling with cthyl benzoyl-
acetate to give the comresponding dimers, Here, we present our
results conceming the coupling of N-alkylated anilines by /&
keto ester, which provide aceess o quinolone dimers.

N-Alkylated amlines 2 were synthesized (rom various
anilines 1 through sclective N-monoalkylation using alkyl
halide and tricthylamine."” Quinolones 3a-n were prepated by
coupling of N-alkylated anilines and cthyl benzoylacetate m
toluene {Scheme 1).

We previously reported the synthesis of 2.3-dihydro-2-
phenyl-4-quinolone using primary aniline."” The 2,3-dihydro-2-
phenyl-4-quinolone derivatives were synthesized through
dehydration, dealcoholation and hydration of related primary
anilines and cthyl benzoylacetate. But we synthesized the
dimers of quinolones without any monomer derivatives from
telated sceondary anilines and cthy] benzoylacetate. In the
formation of dimers, the monomers were not obscrved on
the TLC monitoring. The proposed reaction mechanism for
the formation of the (mal product nvolves cyclization
between  N-alkylated anilines and  cthyl benzoylacetate
{EBAY) and intermolceular coupling between two quinolone
molecules. When a fketo ester is tecated with a sccondary
amine in the presenee of catalyst, reductive alkylation of the
amine Llakes place o produce the cster intermediate. Ester
was continuously converted Lo the appropriate quinolone by
the removal of cthanol, The  intermolecular  reaction
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Scheme 1. Synthesis of ALV "-dimethy] (or ethy1)- 2,24 -hydroxy-4-oxc-2,2",3.3 “tetrahydro-2,2 -diphenyl-4,4 -quinolones 3a-n.
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Scheme 2. Proposed mechanism for dimer formation; compound 3a-n,

appeared dependent on the nucleophilic propertics of the 3-
position, We thought that N-alkylaniline added to the f3-
ketoester to form a dipolar tetrahedral intermediate and
proton transfer from nitrogen 1o oxygen produced a hemiaminal
and the dimers were prepared through dealcoholation and
rapid additional nuclcophillic reaction of g-carbon to 4'-
position ol another moleeule (Scheme 2),

The p-toluencsulfonic acid {p-TSA) assisted coupling of

various A-methyl (or cthyl} anilines and EBA, resulting in
cyclization and dimerization, A typical reaction is described
as [ollows. A mixture of A-alkylaniline (11 mmol), EBA (10
mmol} and p-TSA (.1 mmol) in anhydrous (oluene was
stirred under reflux for 3.5-9 h in a Dean-Stark apparatus,

The reaction was carried out using 1 ;1.1 cquivalents of

EBA/N-alkylanilincs.  The moicties  introduced  to the
aromatic nuclcus of quinolones 3a-n were 6-methyl, 7-
methyl, 6-cthyl, 7-cthyl, 8-cthyl, 6-acctoxy, 7-accloxy, 6-
cthoxy, and 7-cthoxy.

EBA and N-methyl {or cthyl}d(or 3)-loluidines and N-
methyl (or cthyl)-3{or 2}-cthylanilines were reacted with p-
TSA in toluene 1o form the corresponding dimer products in
good yields. Similarly, N-methyl (or cthyl)-4{or 3}-phenctidines
and N-methyl-4(or 3)}-aminoacetophenones were converted
into dimers in somewhat lower yields.

Product 3a-n were identified by NMR, IR and FABMS.
The 3-CH nimr peak of 3a-n appeared at 5.13-5.45 ppm., and
the 3'-CH: peak at 3.85-3.88 ppm. The "“C nmr peak of 4-
carbonyl appeared at 194 ppm, the 3-CH peak at 86.33-
87.68 ppm, and 3'-CH; peak at 44.03-46.54 ppm. Final
products 3a-n produced a monomer fragment in the MS
spectra.

In conclusion, the combination of N-alkylated aniline/
EBA/p-TSA was found to provide a convenient method for
giving dimerized quinolones in satisfactory yields. The
dimers of 2.3-dihydro-2-phenyl-4-quinolone 3a-n were
synthesized by condensation, cyclization, and nucleophilic
reaction of N-substituted anilines with ethyl benzovlacetate
in order to discover antitumor candidates.

Experimental Section

Chemicals were supplied by Aldrich, Sigma, Merck, and
Tokyo Kasei. Melting points were determined in open
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capillary tubes on a Biichi 535 mclting point apparatus and
uncorreeled,. The NMR spectra were recorded using a
Bruker 300 MHz NMR spectrometer, Chemical shift values
were reporied in parts per million scales in deuteriochloroform
or dimethyl-dg sulfoxide with tetramethylsilane as the intemal
standard. The NMR spin multiplicitics were indicated by the
symbols: s (singlet), d (doublet), t (triplet), g {quartet) and m
{multiplet), TR speetra were recorded on a Perkin-Elmer TT-
IR spectrometer using NaCl discs and pellets, Low and high-
resolution FABMS (posilive ion mode) mass spectra were
determined on a JEOL 700 mass spectromeler,

General Procedure for the compounds 3a-n. Tithyl
benzoylacetate (2.76 ml., 16 mmol), p-tolucnesulfonic acid
{38.0 mg, 0.2 mmol} and N-mcthyl-p-toluidine 2 (2,52 mL, 20
mmol} were refluxed for aboul 6.5 h in anhydrous toluene (35
mL.} over the Dean-Stark apparatus until the starting material
disappeared. The reaction mixture was allowed to cool (0 room
emperature, coneentrated under reduced pressure (0 remove
the toluene. The residue was extracted with cthyl acctate (30
mL.} and waler (15 ml =< 3). The extracls were dricd over
anhydrous NaySOy, and  concentraled  under a reduced
pressurc. The residue was purificd by column chromatography
(SiOs, n-hexane : ethyl acetate) to give compound 3a as high
viscous oil. The oil was crystallized from methanol.

N,N'-Dimethyl-2,2"4 “trihydroxy-6.6-dimcthyl-4-oxo-
2,233 “tetrahydro-2,2 -diphenyl-4.4'-diquinolone  (3a):
Yield: 59.0%, mp 101-104 °C TLC [#-hexane : ethyl acetate
(3 : D] RF0.35. "TH NMR (300 MHz, CDCl;) §14.77 (s, 1H,
OH). 7.77 (d. J— 7.8 Hz, 2H. aromatic), 7.56-7.49 (m, 3H,
aromatictOH), 7.42-7.28 (m, 5H, aromatic+OH), 7.24 (d, / —
8.0 Hz, 2H, aromatic), 7.17-7.10 {m, 6H, aromatic}, 5.39 (s,
1H, CH). 3.85 (s, 2H, CH>), 3.33 (ss. 6H, N-CH3 x 2), 2.41 (s,
3H, CH3), 2.32 (s, 3H, CH3). “C NMR (300 MHz, CDCl3) &
194.23 (C-Q), 172.21, 170,01, 167.25 (C-0), 141.15, 140.80,
138.22, 137.69, 136.42, 134.72, 133.28, 130.47, 130.33.
128,78, 12853, 12831, 128.29, 127.08, 127.00, 125.88
(aromatic), 86.93 (CH), 45.49 (CH3). 37.48 (N-CHs x 2),
21.04 (CHyx 2). IR (NaCl, cm™) 2923 (aromatic), 1691
(C-0), 1654, 1626, 1576 (C-0), HRMS (FAB, M+H) Caled
for C3uH3aN20,4 534.2519, found 534.2524

N, N -Dimethyl-2,2",4 “trihydroxy-7.7 -dimethyl-4-oxo-
2,233 “tetrahydro-2,2 -diphenyl-4,4 -diquinolone  (3b):
Yield: 45.8%, 111-116 °C TLC [#-hexane : ethyl acetate (3 :
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)] Rf 0.34. "TH NMR (300 MHz, CDCls) & 14.76 (s, |H, OH).
7.76 (d. J=7.8 Hz, 2H, aromatic). 7.57-7.50 (m, 3H,
aromatic + OH), 7.41 (d, /= 7.8 Hz, 2H. aromatic), 7.36 (s,
1H, OH), 7.35-7.30 (1. ZH, aromatic), 7.27 (s, 1H, aromatic).
7.19 {t, J=714 Hz, 2H, aromatic). 7.11-7.03 {m, SH, aromatic),
5.40 (s, |[H. CH), 3.85 (s, 2H, CHz), 3.33 (ss, 6H. N-CH; x 2),
2.40 (s, 3H. CHs). 2.30 (s. 3H. CH3). "C NMR (300 MHz,
CDCl;) & 194.25 (C=0). 17211, 170.00, 167.12 (C-O),
143.62, 143.33, 140.03, 139.85, 136.43, 134.70, 133.30,
130,49, 129.66, 12947, 128.97, 128.53, 128.31, 128.28,
127.86, 125.88, 124.38, 124.15 (aromatic), 86.95 (CH), 45.55
(CHy), 37.41 (N-CH5x 2), 21.33, 21.19 (CH;). IR (NaCl, em™)
3400 (OH), 2918 (aromatic), 1692 {(C=0). 1655, 1626, 1600
(C-0). HRMS (FAB. M+H) Caled for C;4H34N204 5342519,
found 534.2519.

N,N-Dimethyl-2,2'4 '-trihydroxy-7,7-diethyl-4-0x0-2,2",
3,3 “tetrahydro-2,2'-diphenyl-4,4'-diquinolone (3¢): Yield:
93.5%, Oil, TLC [n-hexane : ethyl acetate (3 : 1)] Rf 0.33. 'H
NMR (300 MHz, CDCl;) 51491 (s, IH,OH), 7.74(d, /= 7.2
Hz. 2H. aromatic). 7.36 (d, /= 7.8 Hz, 2H, aromatic), 7.49-
7.43 (m. 1H, aromatic). 7.36-7.19 (m, 7H. aromatic+OH),
7.18 (d. J=7.2 Hz, |H, aromatic). 7.08-7.04 (m, 5H,
aromatic), 5.45 (s, 1H, CH), 3.85 (s, 2H, CH>), 3.33 (ss, 6H,
N-CH; x 2). 2.67 {q, J=7.5 Hz, 2H, CH»), 2.57 {(q. /=75
Hz, 2H. CHy), 1.24 (t, J=7.5 Hz, 1H, CH;), .13 {t. J=7.5
Hz. 3H, CH;). *C NMR (300 MHz, CDCls) § 194.22 (C=0),
172.03, 16991, 167.08 (C-0O). 146.26, 143.61. 143.27,
136.28, 134.59, 133.26, 130.47, 129.72, 129.54, 129.49,
128.27, 128.17, 127.73, 127.32, 126.58, 125.76, 124.40,
124.25 (aromatic), 86.86 (CH), 53.54 (CH>), 45.90, 45.53 (N-
CH3) 28.60, 28.47 (CHa). 15.46, 15.25 (CH;). IR (NaCl, em™)
3393 (OH)., 2965 (aromatic), 1691 {C=0). 1655, 1626. 1601
(C-0). HRMS (FAB, M+H) Caled for CisHzeN204 562.2832,
found 562.2832.

N,N-Dimethyvl-2 2’4 -trihvdroxy-8,8'-diethyl-4-0x0-2,2’,
3,3 “tetrahydro-2,2'-diphenyl-4,4-diquinolone (3d): Yield:
68.8%, Oil, TLC [#-hexane : ethyl acetate (3 : 1)] Rf 0.34. 'H
NMR (300 MHz, CDCl;) §14.89 (s, IH, OH), 7.76 (d, /= 8.3
Hz. 2H, aromatic), 7.53-7.45 (m. 3H, aromatic+OH), 7.39-
7.17 (m. 8H, aromatictOH), 7.08 (d, J=8.4 Hz, IH,
aromatic), 7.02 {(d, J=9.3 Hz, 4H, aromatic}, 5.29 (s, [H,
CH), 3.85-3.75 (m, 6H, CH>+CH>x 2}, 2.38 (s, 3H. N-CH:),
2.29 (s, 3H, N-CH;), 1.21-1.13 (m, 6H, CH; x 2). °C NMR
(300 MHz, CDCl;) & 194.73 (C=0), 172.03, 170.40, 166.96
(C-0). 142.27, 141.98, 140.27, 136.82. 135.14, 133.65,
130,83, 129.94, 12981, 129.47, 129.28, 129.18, 128.90,
128.68, 128.61, 126.21, 125.89, 125.66, 118.42 (aromatic), 87.68
(CH), 46.28 (CH:), 44.55 (CH>x 2), 21.72, 21.58 (N-CH; x 2),
13.66, 13.44 (CH;). IR (NaCl, em™) 2974 (aromatic), 1691
(C=0), 1654, 1628, 1601 {C-O). HRMS (FAB, M+H) Caled
for C36H3eN204 562.2832, found 562.2832

N,N'-Dimethyl-2,2" 4 '-trihvdroxy-6,6'-diacetoxy-4-oxo-
2,.2",3,3"-tetrahydro-2,2 “diphenyl-4,4'-diquinolone  (3e):
Yield: 35.5%. mp 87-89 °C TLC [n-hexane : ethyl acetate (1 :
)] Rf 0.34. "TH NMR (300 MHz, CDCl5) & 14.67 (s, |H, OH).
8.05 {(d, J=8.7 Hz. 2H, aromatic), 7.96 (d. J=8.6 Hz. 2H,
aromatic), 7.84-7.81 (m, 5H. aromatic+OH). 7.58-7.56 {(m,
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2H, aromatic), 7.40-7.35 (i, 6H, aromatic+OH), 7.32 (s, 1H,
aromatic), 6.55 (d, J=8.8 Hz. 3H, aromatic), 5.47 (s, LH.
CH), 3.36 (s, 2H, CH>). 2.88 (ss. 6H, N-CH;x 2}, 2.49 (s, 6H,
CH; x 2). C NMR (300 MHz, CDCl;) & 197.02, 196.86,
196.42 (C=0), 171.90, 171.01 (C-0), 147.70, 147.59, 136.05,
135.89, 134.30, 133.62, 130.85, 13075, 129.96, 129.83,
128.78, 128.66, 128.48, 12841, 12831, 127.32, 127.18,
126.45, 125.91 (aromatic), 86.56 (CH), 46.54 (CH:), 30.05
(CH:x 2), 26.69, 26.63 (CH;). IR (NaCl, em™) 3375 (OH),
2998 (aromatic), 1738, 1683, 1659 (C=0), 1625, 1599, 1574
(C-0). HRMS (FAB, M-+H) Caled for Ci;sH34N2Og 590.2418,
found 590.2416

N,N'-Dimethyl-2,2'4 “trihvdroxy-7,7-diethoxy-4-oxo-
2,2',3,3'-tetrahydro-2,2-diphenyl-4,4'-diquinolone (3h):
Yield: 27.3%, mp 85-86 °C TLC [#-hexane : ethyl acetate (2 :
1] Rf 0.38. '"HNMR (300 MHz, CDCl;) §14.73 (s. 1H, OH),
7.78 (d. /= 8.5 Hz. IH, aromatic). 7.58-7.55 (m, 2H. aromatic),
7.53 (s, 1H, OH), 7.42-7.28 (m, 7H, aromatictOH), 7.26 (s,
2H, aromatic), 6.68-6.82 (i, 2H, aromatic), 6.81-6.77 (m,
3H, aromatic), 5.44 (s, H, CH), 4.05 (g. /= 6.9 Hz, 2H, O-
CHz), 3.96 (q, /=6.9 Hz, 2H. O-CH,). 3.88 (s, 2H, CH>),
3.34 (ss, 6H, N-CH; x 2), 1.45-1.35 (m., 6H, CH;x 2). °C
NMR (300 MHz, CDCl5) & 194.28 {(C=0), 172.07, 167.07,
159.94, 144.48, 136.39, 134.66, 133.34, 130.56, 130.52,
130,39, 128.56, 128.31, 12590, 119.47, L19.11, 114.50,
114.00, 113.52, 113.39 (aromatic), 86.93 (CH), 63.74, 63.69
(O-CHaz), 4547 (CHy). 43.35, 36.64 (N-CH;), 14.74, 14.67
(CH3). IR (NaCl, em™) 3400 (OH). 2979 (aromatic), 1692
(C=0), 1657, 1626, 1598, 1586, 1575 (C-O). HRMS (FAB,
M+H) Caled for C36H3aN206 594.273 1, found 594.2751.

N,N'-Diethyl-2,2* 4"-trihydroxy-6,6'-dimethyl-4-0x0-2 2",
3,3'-tetrahvdro-2,2 “diphenyl-4,4'-diquinolone (3i): Yield:
45.7%, mp 123-125 °C TLC [#-hexane : ethyl acetate (3:1}]
Rf 0.35. 'TH NMR (300 MHz, CDCl;) & 14.91 (s, LH, OH),
7.75 (d. J=8.4 Hz, 2H, aromatic), 7.40-7.37 (m, 3H.,
aromatictOH), 7.26-7.23 (m, 7H, aromatic+OH), 7.14-7.08
(m, 6H, aromatic), 5.29 (s, 1H, CH), 3.85-3.75 (i, 6H, CH>+
CH:x 2}, 241 (s, 3H, CH3), 2.31 (s, 3H, CH;). L.16 (q, /=
6.9 Hz, 6H, CH; x 2). °C NMR (300 MHz, CDCl;) 5 194.72
(C=0), 172.14, 17041, 167.08 (C-0), 139.74, 139.40,
138.70, 138.28, 136.82, 135.17, 133.63, 130.81, 130.77,
130,72, 128.90, 128.66, 128.57, 128.49, 126.22 (aromatic),
87.65 (CH), 46.24, 44.57, 43.99 (CHz). 21.56, 21.44 (CHs),
13.60, 13.41 (CHs). IR (NaCl, em™) 2976 (aromatic), 1650
(C=0), 1628, 1598 (C-0O). HRMS (FAB. M+H) Calcd for
Cs6H3:N>04 562.2832, tound 562.2831.

N N'-Diethyl-2,2" 4'-trihvdroxy-7,7-dimethyl-4-0x0-2,2’,
3,3'-tetrahvdro-2,2 “diphenyl-4 4'-diquinolone (3j): Yield:
55.5%, Oil, TLC [#-hexane : ethyl acetate (3 : Y] Rf0.32. 'H
NMR (300 MHz, CDCl5) § 14.89 (s, 1H, OH), 7.74 (d. /=8.5
Hz, 2H, aromatic), 7.51-7.48 (m, 3H, aromatic+OH), 7.37-
7.32 (m, 4H, aromatic), 7.31 (s. LH, OH), 7.29-7.24 (m, 6H,
aromatic), 7.18-7.15 (. 3H, aromatic), 5.18 (s, |H. CH),
3.74 (s. 2H, CHb). 3.27 (ss. 6H, CH; x 2}, 2.66-2.54 (m, 4H,
CH: x 2), 1.28-1.17 (m, 6H, CH;x 2). *C NMR (300 MHz,
CDCl) & 19430 (C=0). 172.72, 170.53, 167.86 (C-0).
142.00, 141.96, 141.65, 141.53, 136.85, 134.96, 133.66,
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130,91, 130.12, 130.08, 129.42, 129.24, 12891, 128.68,
128.63, 127.84, 127.80, 126.18 (aromatic), 86.98 (CH), 45.49
(CH:). 37.21. 36.46, 24.06, 23.78, 14.96, 14.91 (CH;). IR
(NaCl, e} 3435 (OH), 3053 (aromatic), 1692 (C=0), 1626,
1575 (C-0). HRMS (FAB, MtH) Caled for Ci;sH;eN:04
562.2832, found 562.2826.

N, N-Diethyl-2,2' 4 '~trihydroxy-7,7 ~diethyl-4-0x0-2,2’,
3,3'-tetrahydro-2 2 diphenyl-44'-diquinolone (3k): Yield:
61.0%, Oil, TLC [#-hexane : ethyl acetate (3 : 1)] Rf 0.32. 'H
NMR (300 MHz, CDCl3) & 15.09 (s, 1H,OH), 7.60 (s, 2H.
aromatic), 7.40 (s, 1H, OH). 7.17-6.92 (m, 15H, aromatic+
OH), 5.25 (s, 1H, CH). 3.66 (s, 4H, N-CH>x 2}, 2.51-2.40 {n.
4H, CH>x 2), 1.06-0.97 (m. 12H, CH;x 4). *C NMR (300
MHz, CDCl;) & 192.35, 190.63 (C=0), 169.80, 168.16,
164.58 (C-0), 144.28, 140.23. 139.85, 134.60. 132.89,
131.34, 128.63, 127.84, 127.78. 126.65, 12647, 126.34,
125.95, 125.87. 125.73, 123.88. 123.77, 123.67 (aromatic),
85.33 (CH), 44.03 (CH>). 42.21. 41.75 (N-CHz>), 26.79, 26.68
(CH:), 13.72, 13.51, 11.40, 11.25 (CH;). IR (NaCl, cm™)
3468 (OH), 2968 (aromatic), 1691 (C=0), 1654, 1628, 1600
(C-0). HRMS (FAB. M+H) Caled for CseHpN2Os 590.3145,
found 590.3147.

N,N'-Diethyl-2,2"4"'-trihydroxy-8,8 ~diethyl-4-0x0-2,2",
3,3 “tetrahydro-2,2'-diphenyl-4,4-diquinolone (3I): Yield:
77.6%, Oil, TLC [#-hexane : ethyl acetate (8 : 1)] Rf 0.23. 'H
NMR (300 MHz, CDCl3) 8 15.01 (s, |H, OH), 7.71 (d, /=84
Hz. [H, aromatic). 7.49 (d, J=8.2 Hz. 3H, aromatic+OH),
7.38-7.23 (. 11H, aromatictOH), 7.15-7.13 (i, 3H, aromatic),
5.13 (s, 1H, CH), 4.22-4.15 (i, 2H, CH3). 2.63-2.53 (m, 3H,
CH3). °C NMR (300 MHz, CDCls) § 194.11 (C=0), 171.95,
170.18, 166.98 {(C-0). 141.87. 141.31, 13951, 134.61, 133.21,
130.44, 129.62, 12940, 128.92, 128.77, 128.72, 12847,
128.44, 128.25, 128.22, 127.01, 126.92, 125.72 (aromatic),
87.32 (CH), 4591, 43.70, 43.15, 23.44, 23.20 (CHy), 1447,
14.36, 13.04, 12.75 (CH;). IR (NaCl, e ™) 3470 (OH), 2971
(aromatic), 1691 (C=0). 1654, 1627, 1599 (C-0). HRMS
(FAB, M+H) Caled for C3;eHoN204 590.3145, found 590.3140.

N,N'-Diethyl-2,2' 4'~trihvdroxy-7,7-diethoxy-4-ox0-2,2,
3,3'-tetrahvdro-2 2 ~diphenyl-44'-diquinolone (3n). Yield:
65.5%, Oil, TLC [n-hexane : ethyl acetate (3 : 1)] Rf 0.35. 'H
NMR (300 MHz, CDCl;) §14.92 (s, LH, OH), 7.76 (d,./= 7.3
Hz. 2H, aromatic), 7.56-7.47 (m. 3H, aromatic+OH), 7.40-
7.28 (m. 7H, aromatic+OH), 6.8(-6.80 (m, |H. aromatic),
6.77-6.75 (m, 5H, aromatic), 5.34 (s, |H, CH), 4.09(q, /=7.1
Hz. 2H. O-CH>). 4.02 {(g. /= 6.9 Hz. 2H, O-CH>), 3.94 (q. /=
6.9 Hz, 2H, CHa). 3.85 (s, 2H. CH3), 3.79 (9. /= 7.1 Hz, 2H,
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CHy), 141 (. J= 6.9 Hz. 3H, N-CH;), 1.36 (t. /= 6.9 Hz. 3H,
N-CHs). 1.23 (t, /= 7.0 Hz, 3H. CH;), 1.16 (t. /= 7.0 Hz, 3H,
CHs). '*C NMR (300 MHz, CDCl) & 194.70 (C=0), 171.93,
171.38, 170.40, 166.83. 160.27 (C-O). 143.39, 143.09, 136.73.
135.03, 133.64, 130.83, 130.80. 130.69. 128.88. 128.65,
12857, 126.16, 120.89, 120.56, 114.50, 114.89, 114.85,
114.80, 114.40 (aromatic), 87.58 (CH), 53.93 (O-CH.), 46.16
(CHz), 4445, 43.92 (N-CHy), 15.06, 15.00, 14.53, 13.44
(CH:). IR (NaCl, em™') 3400 (OH). 2978 (aromatic), 1692
(C=0). 1656, 1627, 1599, 1585 (C-0). HRMS (FAB, M+H)
Caled for C3eHaaN2Os 622.3044, found 622.3064.
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