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Abstract: Application of a dynamic microwave power systenthia chemical synthesis of

some phenothiazine and quinoline derivatives icrilesd. Heterocyclic ring formation,

aromatic nucleophilic substitution and heterocyclddehydes/ketones condensation
reactions were performed on solid support, or ursidvent free reaction conditions. The
microwave-assisted Duff formylation of phenothiazinvas achieved. Comparison of
microwave-assisted synthesis with the conventiosghthetic methods demonstrates
advantages related to shorter reaction times asdrre cases better reaction yields.
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1. Introduction

Microwave assisted organic synthesis became aeasrgly popular technique in academic and
industrial research laboratories, due to certairaathges, particularly shorter reaction times ampidr
optimization of chemical reactions.

The experimental technique applied for the orgasyotheses described below, is based on
microwave power processing of materials using aadyn control of the microwave power magnetron
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[1-3]. The aim of this work was to test the effiody of this new dynamic microwave power system in
the organic synthesis by optimizing the chemicaitisgsis of some interesting phenothiazine and
quinoline derivatives.

Syntheses of symmetrically 4bfs-substituted amino-, oxo- and thio-pyrido[3jRuinoline
derivatives were previously reported [4,5] and thdDR reversal activity [6] was demonstrated.
Unsymmetrical substituted derivatives were alsotlmsized with the aim to investigate their
biological activity [7,8]. The cyclization reactiamf substituted diphenylamines for phenothiazimej ri
formation was achieved by microwave-assisted sgigh@ven in the presence of bulky substituents
[9], which dramatically reduced the reaction yieldhen classical methods were employed. Aryl-
substituted phenothiazinyl-enones and higher hoguas €.g. bis-chalcones) [10] are compounds,
which could develop unconventional physical prapsrtue to their structure combining the electron
donor effects of the phenothiazine nucleus witls¢éhof an extendedconjugated system.

2. Results and Discussion

The microwave assisted syntheses of quinoline &edghiazine derivatives were performed in the
resonance cavity of a dynamic microwave power gsysieing microwave irradiation at variables duty
cycles and power levels. The microwave input inemnat is controlled in every second from 0 % to
100% of the time by a dynamic control of the micae® power magnetron. The reactions took place at
normal pressure (in an open vessel). The procedsicigniques employed were: i) “dry media”
procedure, ii) solvent heating and iii) simultangarooling method in the presence of a solvent.
Several solid supports such as silica gel, alunaind clay (bentonite), were tested in dry media
procedures.

The microwave assisted syntheses of quinoline dtvizs are described by the chemical equations
presented in scheme 1. Table 1 presents a comparestwveen the results obtained by microwave
assisted synthesisgrsus conventional heating method [7,8]. The Skraup lsgsis of 7-amino-8-
methylquinolinel [11,12] was performed starting with a mixture g6-Biaminotoluene, glycerol,
sulfuric acid and arsenic pentoxide. Even thoughréaction yield was not improved, an important
decrease of the reaction time was achieved (tabl@He condensation reaction bfwith the ethyl-
(etoxymethylene)-cyanoacetate on silica gel salgpsrt gave a dramatic decrease of the reactiom tim
simultaneous to an increase of the reaction yield.

The cyclization reaction of ethyl-3-(8-methylquimal/-ylamino)-2-cyanoacrylat2 and the reaction
of 3-cyano-10-methyl-pyrido[3,2-g]quinoline-4-on@ with tetra-phosphorus decasulfide were
performed on silica gel, or aluminosilicate clagigc bentonite). Variations of the reaction yields
were observed according to the nature of the saljghbort employed. 4-Chloro-3-cyano-10-methyl-
pyrido[3,2-g]quinoline5 was obtained by the reaction ®fwith phosphorus oxychloride adsorbed
silica gel, in a significantly shorter reaction &m
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Scheme 1. Chemical reactions for the synthesis of quinoliegwatives.

Table 1. Preparation of quinoline derivatives using a dyitamicrowave power system (50%duty
cycle, power level 400W).

Compound Temp. (°C) Time (min) Yield (%) Proceduré'
A MW | A MW | A mMw | Support
1 140 132 270 33 47 32 i) 4
2 110 99 120 1 68 95 i) SO
3 250 161 120 6 70 75 i) SIO,
200 6 38 i) bentonite
4 80 129 240 4 96 98 i) SIO,
134 2 67 i) bentonite
5 100 129 120 1 94 94 i) SO
6a 80 141 240 2 33 60 i) SO
6b 80 133 240 1 52 83 i) SO
7 120 125 240 4 29 88 i) SO
8 80 113 180 3 39 67 i) SO

A1) “dry media” procedure, ii) solvent heating aiifisimultaneous cooling method

The syntheses of the S-alkyl-3-cyano-10-methylgnjf3,2-g]quinoline6a,b, O-alkyl-3-cyano-10-
methyl-pyrido[3,2-g]quinoline7 and N-alkyl-3-cyano-10-methyl-pyrido[3,2-g]quinolin@ gave the
best results when silica gel solid support was eggua, showing important improvements of the
reactions yields.
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The microwave assisted syntheses of phenothiazneatives are described by the chemical
equations presented in scheme 2. Table 2 preseotsnparison between the results obtained by
microwave assisted synthesis, versus conventiaalrig method [9].

HaC- C A 9a Ar = -C6H5 9b Ar = -C6H4'3'N02
3 r 9¢ Ar = -CgH,4-4-Cl 9d Ar = -CgH3-3-NO,-4-Cl

R 0 @[ D\ 9e Ar = -CgHy-4-OCH3 9f Ar = -2-naphthyl
N CH=HC- c Ar

CrooL —{ I
s CHO  [HsC-C C CHs
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Scheme 2. Chemical reactions for the synthesis of phenoth@adierivatives.

11 Ar= C6H4 -4- N02

Table 2. Preparation of phenothiazine derivatives usingreathic microwave power system (50%duty
cycle, power level 400W).

Compound Temp.(°C) Time (min) Yield (%) Procedure
A MW | A MW | A | mw | SuPPort
9a 50 68 360 9 62 80 i) SiO,
68 15 70 iii) EtOH
9% 50 96 240 5 70 70 i) SiO,
78 10 80 iii) EtOH
9c 50 82 240 6 85 65 i) SiO,
60 6 75 iii) EtOH
9d 50 68 240 15 60 75 i) SiO;
60 10 88 iii) EtOH
% 50 65 720 12 56 75 i) SiO;
70 4 80 i) EtOH
of 50 74 720 12 60 85 i) SiO,
72 4 90 i) EtOH
10 50 85 480 9 50 50 i) SiO;
70 9 70 iii) EtOH
11 50 80 300 7 40 65 i) SiO;
7 3 80 iii) EtOH
12 120 94 1060 30 40 50 iii) EtOH

A1) “dry media” procedure, ii) solvent heating) &imultaneous cooling method.

The heterocyclic chalcone®a-f were obtained by the condensation of 3-formyl-10-
methylphenothiazine with substituted acetophenori&sod reaction yields were obtained under
microwave irradiation, using both dry media progedand simultaneous cooling method. For the
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preparation of heterocycliis-chalcones0 and11 the simultaneous cooling method is recommended
by higher reaction yields, even though dry medaedure give also satisfactory results.

Duff formylation reaction was applied for the firsine to a phenothiazine substrate. The
microwave-assisted Duff formylation of phenothiazirwith urotropine in acetic acid gave
unexpectedly good yields of 10(H)-3-formyl-phenattinel2, in significantly shorter reaction time as
compared to classical reaction protocol.

Conclusions: The dynamic microwave power system employed offereefficient heating of
the materials; thus, reduced chemical reactionsdiand increased reaction yields were observed in
most of the experiments performed.

3. Experimental Section

The reactions were performed in the resonanceycaivd dynamic microwave power system, designed
at INCDTIM Cluj-Napoca, Romania.

Reagents from Merck and Aldrich Chemical Co. wesedu Anhydrous Silica gel 60 (0.063-0.2 mm)
was used as solid support after dehydration undomave irradiation for 4 minutes.

TLC was used to monitor the reaction progress (Ksiiica gel F 254 plates).

The structures of the reaction products were asdigrmcording to NMR spectra recorded using a 400
MHz Brucker NMR spectrometer.

3.1 General procedures
i) Dry media procedure

The reagents were solved in a low boiling poinvent at room temperature; anhydrous microwave
transparent inorganic solid support (silica gainaha or clay) was added and the solvent was redthove
under vacuum. The adsorbed reaction mixture wasdated in an open quartz tube, which was then
subjected to microwave irradiation in the resonateaty of the microwave power system. Initial and

final sample temperatures were measured. The sangdecooled in an ice bath, and the irradiation
was repeated several times. TLC was used to mahigéoreaction progress. The reaction product was
extracted with solvent; the extract was filtereded over anhydrous sodium sulfate and then the
solvent was removed. The products were purifiedeloyystallization or column chromatography.

i) Solvent heating

The reaction mixture solved in the properly chosslvent was introduced in an open quartz tube,
which was then subjected to microwave irradiatiaitial and final sample temperature was measured.
The sample was cooled in an ice bath, and theiatiad was repeated several times. TLC was used to
monitor the reaction progress. The solvent was vethiander vacuum and the product was purified by
recrystallization or column chromatography.

iii ) Simultaneous Cooling Method

The reaction mixture solved in the properly chossleent was subjected to microwave irradiation in a
reaction vessel provided with a cooling mantle.iBgiirradiation, the circulation of the cooling age
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ensures the control of the reaction temperatureaandtls the super heating of the solvent. Work-up o
the reaction product was similar to the methodgatdd above.

7-Amino-8-methyl-quinoline 1

A mixture of 4 mmol 2,6-diaminotoluene (0.5g), gdyol (2.5 mL), arsenic(V) oxide (2.1g) and

sulfuric acid (conc. 4.2 mL) was subjected to miawe irradiation according to procedure ii). After
cooling at room temperature, the reaction mixtuess woured into an ice-water mixture (15 mL) and
alkalinized at pH=9-10. The precipitate obtained iikered, washed with cold water and crystallized
from water; 0.2 g of yellow powder (m.p.=1Z8) was obtained.

NMR (400MHz, CHC}-d;): 4 (ppm) 2.59 (s, 3H), 4.0 (s, -NH 7.0 (d, 1H, J=8.8 Hz), 7.14 (dd, 1H,

J=4.4 Hz, J=8.2 Hz), 7.49 (d, 1H, J = 8.8 Hz), (d@, 1H, J=2 Hz, J=8.2 Hz), 8.8 (dd, 1H, J=2 Hz,
J=4.4 Hz) 8¢ (ppm) 10.25; 115.03; 117.32; 118.38; 122.56; 1261B6.06; 144.79; 148.26; 149.61.

(8-Methyl-quinoline-7-aminomethylene)ethyl cyanoacetate 2

A mixture of 3.1 mmol 7-amino-8-methyl-quinoline.$@,) and 9.3 mmol ethyl-(etoxymethylene)-
cyanoacetate (1.5g,) was subjected to microwawaliation. The reaction product (0.8g of white
powder, m.p.=206C) was obtained according to procedure i) usinggl€ilica gel solid support.
Crystallization from ethanol gave the pure product.

NMR (400MHz, DMSO-@): 84 (ppm) 1.24 (t, 3H, J=7 Hz, -C§), 2.84 (s, 3H, -Ch), 4.35 (q, 2H,
J=7), 7.39 (dd, 1H, J=4 Hz, J=8.2 Hz), 7.42 (d, 1H,8.8Hz), 7.77 (d, 1H, J=8.8 Hz), 8.01 (d, 1H,
J=13 Hz), 8.12 (dd, 1H, J=1.6 Hz, J=8.2 Hz), 8@% (LH, J=1.6 Hz, J=4 Hz), 11,31 (d, 1H, J=13 Hz,
NH). dc (ppm): 10.92; 14.33; 61.44; 76.3 (CN); 115,00; 117.820.60; 124.43; 125.97; 127.51,
136.33; 136.43; 147.54, 150.68; 151.81; 167.74.

10-methyl-4-oxo-pyrido[3,2-g]quinolin-3-car bonitrile 3

1.7 mmol (8-methyl-quinoline-7-aminomethylene)-étggnoacetate (0.5g,) were subjected to
microwave irradiation according to procedure ijngslOg silica gel solid support and 10g clay (acid
bentonite) respectively. The reaction product (0/B$5g of white powder, m.p.= 29%C) was
obtained by pouring the dimethylformamide extracivater, followed by filtration of the precipitate.
NMR (400MHz, DMSO-@): 64 (ppm). 2.93 (s, 1H), 7.57 (dd, 1H, J=4 Hz, J=8.4 Hz}98(dd, 1H,
J=1.6 Hz, J=8.4 Hz), 8.65 (s, 1H), 8.71 (s, 1HP6Xdd, 1H, J=1.6 Hz, J=4 HZ)c (ppm): 11.19;
91.41 (-CN); 116.91; 121.56; 123.94; 124.52; 12419%5.01; 136.26; 138.43; 146.49; 148.51; 153.18;
175.77.

10-methyl-4-thioxo-pyrido[3,2-g]quinolin-3-car bonitrile 4

A mixture of 2.5 mmol3 (0.6g,) and 1.1 mmol tetra-phosphorus decasulRg®o (0.5g,) was
subjected to microwave irradiation according toceaure i), using 1g silica gel solid support and 1g
clay (acidic bentonite) respectively. The reactwaduct (0.6g /0.4g of orange powder, m.p.= 106
with decompn.) was obtained by pouring the dimdtimgiamide extract in water, followed by
filtration of the precipitate.
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NMR (400MHz, DMSO-@): 8y (ppm): 2.99 (s, 3H), 7.6 (dd, 1H, J=6.4 Hz, J=A2), 8.60 (s, 1H),
8.64 (dd, 1H, J=7.2 Hz, J=1.8 Hz), 9.10 (dd, 1H5.d=Hz, J=1.8 Hz), 9.11 (s, 1H)c (ppm): 11.2;
106.1; 114.3; 115.9; 116.2; 120.6; 126.8; 131.4;.93147.2; 148.8; 156.4; 159.8; 228.6.

4-Chloro-10-methyl-pyrido[3,2-g]quinolin-3-car bonitrile 5

A mixture of 2.1 mmoB (0.5g) and phosphorous oxychloride (0.2 mL,) walgjected to microwave
irradiation according to procedure i), using 1gcailgel solid support. 0.5 g of green-yellow powder
m.p.= 264°C (with decompn.) were obtained.

NMR (400MHz, DMSO-@): 84 (ppm): 3.02 (s, 3H), 7.38 (dd, 1H, J=8.4 Hz, J= }H834 (s, 1H),
8.44 (dd, 1H, J=8.4 Hz, J=1,2 Hz), 8.60 (s, 1H®38(dd, 1H, J=4Hz, J=1.2 Hz)c (ppm): 12.2;
104.3; 116.4; 120.8; 128.3; 128.4; 126.5; 135.8.13137.5; 145.4; 149.5; 149.9; 154.8.

4-(3-N,N-dimethylamino-pr opylthio)-10-methyl-pyrido[3,2-g]quinolin-3-car bonitrile 6a

A mixture of 1.4 mmo# (0.5g), 5 mmol N,N-dimethylaminopropyl chloridedmgchloride (0.8g) and
anhydrous KCO; (0.6g), was subjected to microwave irradiationoagding to procedure i), using 1g
silica gel solid support. 0.4g of yellow powderpmr.74°C were obtained.

NMR (400MHz, CHC}-d1): 84 (ppm): 1.86 (m, 2H), 2.19 (s, 6H), 2.44 (t, 2H, 2=Az), 3.37 (s, 3H),
3.43 (t, 2H, J =7.2 Hz), 7.53 (dd, 1H, J=8.4 HZA.8-Hz), 8.98 (s, 1H), 8.41 (dd, 1H, J=8.4 Hz, 2=1,
Hz), 9.0 (s, 1H), 9.16 (dd, 1H, J=3.6 Hz, J=1.6.Hg) (ppm): 12.47; 27.88; 34.25, 45.33; 57.75;
109.90; 117.25, 121.98; 124.24; 124.58; 127.35;.4637146.44; 149.61, 138.21; 144.10; 152.55;
153.2.

4-(mor pholino-ethylthio)-10-methyl-pyrido[ 3,2-g]quinolin-3-car bonitrile 6b

A mixture of 1.4 mmol4 (0.5g,), 4 mmol 2-chloroethyl morpholine hydrochloride (0.9gihd
anhydrous KCO; (0.6g), was subjected to microwave irradiationoagding to procedure i), using 1g
silica gel solid support. 0.6g of yellow powderpmr159°C were obtained.

NMR (400MHz, CHC}-dy): én (ppm) 2.39 (t, 4H), 2.72 (t, 2H. J=6.4 Hz), 3.37 (s, 3BIA8 (s, 4H),
3.50 (t, 2H, J=5.2 Hz), 7.53 (dd, 1H, J=8.4 Hz,.843z), 8.97 (s, 1H), 8.40 (dd, 1H, J=8.4 Hz, J=1,2
Hz), 9.03 (s, 1H), 9.16 (dd, 1H, J=3.6 Hz, J=1.6.Hz (ppm): 12.47 (-Ch); 33.56; 58.29; 53.24;
66.68; 110.02 (-CN); 152.57; 117.30; 137.40; 12224.31; 127.28; 153.90; 125.73; 146.39; 148.83,
138.16; 144.06;

4-(mor pholino-ethyloxy)-10-methyl-pyrido[ 3,2-g]quinolin-3-car bonitrile 7

A mixture of 2.1 mmol3 (0.5g,), 2.1 mmol 2-chloroethyl morpholine hydrtmide (0.4 g,) and
anhydrous KCO; (0.6g), was subjected to microwave irradiationoagding to procedure i), using 1g
silica gel solid support. 0.6g of yellow powderpmr173°C were obtained.

NMR (400MHz, CHC}-dy): én (ppm): 2.32 (t, 4H), 2.51 (t, 2H), 3.10 (s, 3H)58.(t, 4H), 4.50 (t,
2H), 7.52 (dd, 1H, J=8.4 Hz, J=4.2 Hz), 8.25 (s),18437 (dd, 1H, J=8.4 Hz, J=1,8 Hz), 8.86 (s, 1H),
9.09 (dd, 1H, J=3.9 Hz, J=2.1 Hzp¢ (ppm) 12.6; 53.2; 54.2; 66.6; 66.4; 112.2; 117.892.0;
124.31; 125.73; 127.28; 137.40; 138.16; 144.06;3946148.83, 152.57; 153.90.
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4-(1-propylamino)-10-methyl-pyrido[3,2-g]quinolin-3-car bonitrile 8

A mixture of 1.9 mmob (0.5g,), 3.5 mmol N,N-dimethyl-1,3-propanediammmgrochloride (0.5 g)
and anhydrous ¥CO; (0.6g), was subjected to microwave irradiationoaging to procedure i), using
1g silica gel solid support. 0.4g of yellow powderp.=158°C were obtained.

NMR (400MHz, CHC}-dy): 84 (ppm): 2.42 (t, 3H), 2.77 (m, 2H), 3.29 (s, 3HQ4(t, 2H), 4.05 (t,
1H), 7.44 (dd, 1H, J=5.4 Hz, J=0.9 Hz), 8.16 (s),18432 (dd, 1H, J=8.1 Hz, J=6,6 Hz), 8.67 (s, 1H),
9.10 (dd, 1H, J=2.7 Hz; J=1.8 HA)c (ppm): 12.6; 26.6; 44.2; 42.8; 56.4; 91.41; 116.921.56;
123.94; 124.52; 124.96; 125.01; 136.26; 138.43;49t6148.51; 153.18; 155.77.

(E)-1-(10-methyl-10Hphenothiazin-3-yl)-3-phenyl-propenone 9a

A mixture of 0.3 mmol 10-methyl-3-formylphenothiaei (0.073 g), 0.3 mmol acetophenone (0.036 g)
and NaOH catalyst was subjected to microwave iatamh. The reaction product (yellow powder,
m.p.=147°C) was obtained according to procedure i) 0.08agtien product using 1 g silica gel solid
support, or according to procedure iii) 0.07 g tieacproduct using 50 mL ethanol solvent.

NMR (400MHz, CHC}-d,): 84 (ppm): 3.41 (s, 3H), 6.80 (d, 1H J=8.Hz), 6.83 (d, 1H 3+&), 6.96

(t, 1H, J=7.6Hz, J=7.4Hz), 7.14 (dd, 1H, J=7.4Hz.4Hz), 7.18 (m, 1H), 7.40 (d, 1H, J=15.6Hz),
7.42 (dd, 2H, J=8Hz, J=1.8Hz), 7.50 (t, 2H, J=7.4HZ7.8Hz), 7.58 (t, 1H), 7.71 (d, 1H, J=15.6Hz),
8.00 (dd, 2H J=7.8Hz, J=1.2HZ)¢ (ppm): 35.57, 114.09, 114.44, 119.92, 122.61, 993126.28,
127.27, 127.68, 128.44, 128.60, 129.11, 129.33,683438.45, 143.80, 144.75, 147.86, 190.36.

(E)-1-(10-methyl-10H phenothiazin-3-yl)-3-(3-nitrophenyl)-propenone 9b

A mixture of 0.15 mmol 10-methyl-3-formylphenothiae (0.037 g), 0.15 mmol 3-nitro-acetophenone
(0.026 g) and NaOH catalyst was subjected to miax@nirradiation. The reaction product (orange
powder, m.p. 186C) was obtained according to procedure i) 0.04agtien product using 1 g silica
gel solid support, or according to procedure ii)3g reaction product using 50 mL ethanol solvent.
NMR (400MHz, CHC}-d;): 4 (ppm): 3.42 (s, 3H); 6.84, (m. 2H), 6.97, (m, 1AN4 (dd, 1H), 7.19
(m, 1H), 7.39, (d, 1H), 7.44 (m, 2H), 7.70, (t, 1HM)79 (d, 1H), 8.34 (m, 1H), 8.42, (m, 1H); 8.82,
1H). 8¢ (ppm): 35.63, 114.13, 114.54, 118.27, 122.48,123123.27, 124.14, 126.57, 126.89, 127.29,
127.74 ,128.72, 129.55, 129.85, 134.05, 139.84,5B4 145.72, 148.40, 148.44, 187.69.

(E)-1-(10-methyl-10H phenothiazin-3-yl)-3-(3-nitrophenyl)-propenone 9c

A mixture of 0.15 mmol 10-methyl-3-formylphenothiaz (0.037 g), 0.15 mmol 4-
chloroacetophenone (0.025 g) and NaOH catalystswhgected to microwave irradiation. The reaction
product (orange powder, m.p. 1%3) was obtained according to procedure i) 0.04agtien product
using 1 g silica gel solid support, or accordingptocedure iii) 0.045 g reaction product using 30 m
ethanol solvent.

NMR (400MHz, CHC}-dy): 8 (ppm): 3.32 (s, 3H), 6.73 (d, 1H), 6.76 (d, 1H), 6.90 (Hl), 7.07, (d,
1H), 7.11, (m, 1H), 7.27, (d, 1H), 7.35, (m, 2H)39 (d, 2H), 7.64, (d, 1H), 7.88 (d, 2H (ppm)
35.66; 114.44; 114.09; 119.92; 122.61; 123.99, 4£8126.28; 127.27; 127.68; 129.33, 129.11,
131.32; 132.63; 138.45, 143.80, 140.24; 144.75;86}7.89.62.
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(E)-1-(10-methyl-10H phenothiazin-3-yl)-3-(4-chlor 0-3-nitr ophenyl)-propenone 9d

A mixture of 0.15 mmol 10-methyl-3-formylphenothiaz (0.037 g), 0.15 mmol 4-chloro-3-
nitroacetophenone (0.03 g) and NaOH catalyst whfested to microwave irradiation. The reaction
product (dark red powder, m.p.17@ with decomposition) was obtained according tocedure i)
0.05 g reaction product using 1 g silica gel selighport, or according to procedure iii) 0.06 g tieac
product using 50 mL ethanol solvent.

NMR (400MHz, CHC}-d;): 4 (ppm) 3.42 (s, 3H), 6.79 (t, 1H), 6.81 (d, 1H), 6.84 1#i), 7.14 (dd,
1H), 7.19 (m, 1H), 7.31, (d, 1H), 7.44 (m, 2H),9 (@, 1H), 7.78 (d, 1H), 8.14 (dd, 1H), 8.48 (d,)1H
oc (ppm) 35.63, 114.12, 114.55, 117.66, 121.4; 1231A5.30, 126.59, 126.24; 127.28, 127.75,
129.66, 130.32; 132.38, 134.76; 136.98; 137.44;,2614145.12; 146.06; 149.34; 189.62.

(E)-1-(10-methyl-10H phenothiazin-3-yl)-3-(4-methoxyphenyl)-propenone 9e

A mixture of 0.15 mmol 10-methyl-3-formylphenothiaz (0.037 g), 0.18 mmol 4-
methoxyacetophenone (0.028 g) and NaOH catalyst suagected to microwave irradiation. The
reaction product (yellow powder, m.p. 187) was obtained according to procedure i) 0.04dagtion
product using 1 g silica gel solid support, or adew to procedure ii) 0.047 g reaction produchgsi
50 mL ethanol solvent.

NMR (400MHz, CHC}-d1): 84 (ppm): 3.40 (s; 3H), 3.89 (s; 3H), 6.80 (d, 1HB3H(dd; 1H), 6.96 (m,
1H) 6.98 (d, 2H), 7.14 (dd; 1H), 7.18 (m, 1H), 7(d, 1H), 7.41 (d; 1H) 7.42 (d, 1H), 7.70 (d, 1H),
8.03 (d; 1H).6¢c (ppm): 35.5; 55.5; 113.8; 114.1; 114.4; 119.7;.62423.0; 123.9; 126.2; 127.2;
127.7; 129.0; 129.5; 130.7; 131.3; 142.9; 144.8,84163.3; 188.5.

(E)-1-(10-methyl-10H phenothiazin-3-yl)-3-(2-naphthyl)-propenone 9f

A mixture of 0.15 mmol 10-methyl-3-formylphenothilae (0.037 g), 0.17 mmol 2-acetyl-naphthaline
(0.03 g) and NaOH catalyst was subjected to micvewiaradiation. The reaction product (yellow
powder, m.p. 162C) was obtained according to procedure i) 0.05agtien product using 1 g silica
gel solid support, or according to procedure i®80g reaction product using 50 mL ethanol solvent.
NMR (400MHz, CHC}-d;): 4 (ppm}) 3.41 (s, 3H), 6.82 (d, 1H), 6.84 (d, 1H), 6.97 (), 7.15 (d,
1H), 7.19 (m, 1H), 7.45 (dd, 1H), 7.49 (d, 1 HR& (m, 1H), 7.60 (m, 2H), 7.70 (d, 1H), 7.90 (dHi)1
7.93 (dd, 1H), 8.01 (dd, 1H) 8.09 (dd, 1H), 8.58,(&H).6¢c (ppm): 35.6, 114.1, 114.4, 119.9, 122.6,
123.1, 124.0, 126.3, 127.3, 127.7, 128.5, 129.8,714144.8, 147.9, 190.1, 124.5; 126.7; 129.4 (two
overlapping peaks); 127.8, 128.3, 132.6 (two oypgilag peaks), 135.4; 135.8

2,6-Big[3-(10-methyl-10H phenothiazin-3-yl)-1-oxopropenyl]-pyridine 10

A mixture of 2 mmol 10-methyl-3-formylphenothiazi{@48 g), 1 mmol 2,6 diacetyl-pyridine (0.16 g)
and NaOH catalyst was subjected to microwave iatézh. The reaction product (orange powder, m.p.
151 °C) was obtained according to procedure i) 0.30 aptien product using 2 g silica gel solid
support, or according to procedure iii) 0.42 g tisacproduct using 50 mL ethanol solvent.

NMR (400MHz, CHC}-dy): 84 (ppm) 3.43 (s, 6H), 6.84 (d, 2H), 6.94, (m, 4H), 7.10,ZH), 7.19 (t,
2H), 7.54 (s, 2H), 7.58 (d, 2H), 7.94 (d, 2H), 8(66LH), 8.29 (d, 2H), 8.34 (d, 2Hjc (ppm): 35.32;
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114.44; 114.09; 119.6; 119.92; 122.61; 123.99, 4£8126.28; 127.68; 129.33, 129.11, 132.63;
138.45, 143.80; 144.75; 147.86; 153.6; 187.6.

3,7-Big[3-(4-nitrophenyl)-1-oxopr openyl]-10-propyl-10H-phenothiazine 11

A mixture of 0.18 mmol 10-propyl-3,7-diacethylphémazine (0.06 g), 0.39 mmol 4-
nitrobenzaldehyde(0.06 g) and NaOH catalyst wagestddl to microwave irradiation. The reaction
product (dark red powder, m.p.182) was obtained according to procedure i) 0.07agtien product
using 1 g silica gel solid support, or accordingptocedure iii) 0.09 g reaction product using 50 mL
ethanol solvent.

NMR (400MHz, CHC}-d;): 64 (ppm) 1.06 (t, 3H), 1.88 (m, 2H), 3.92 (t, 2H), 6.91 2#), 7.58 (d,
2H), 7.81 (d, 2H), 7.78 (m, 6H), 7.87 (dd, 2H),8.2d, 4H).5c (ppm): 11.8; 20.6; 42.4; 116.2; 119.8;
121.2; 121.4; 127.3,;127.8; 129.2; 131.4; 141.244547.6; 148.2; 189.6.

3-Formyl-10H-phenothiazine 12

A mixture of 5 mmol phenothiazine (1 g), 10 mmobtwopine (1.4 g) and glacial acetic acid 50 mL
was subjected to microwave irradiation; 0.6 g rieacproduct (yellow powder, m.p.19) was
obtained according to procedure iii).

NMR (400MHz, CHC}-d,): 64 (ppm) 6.70 (d, 1H), 6.75 (dd, 1H), 6.80 (t, 1H), 7.001¢H), 7.35 (s,
1H), 7.50 (dd, 1H), 7.90 (d, 1H), 9.64 (s, 1H).

oc (ppm): 113.88, 113.93, 115.77, 116.69, 123.07, 126.24,3827127.83, 130.43, 139.57, 147.12,
148.38, 158.93.
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