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Abstract- Some novel pyrimido[4,5-b]quinolines, dihydropyrido[2,3-d]pyrimidines and benzo[4]pyrimido[4,5-
blquinoline derivatives 6/8/10 were synthesized from a three component reaction of 6-aminouracils 1, aryl
aldehydes 2 and cyclic B-diketones/cyclic 3-diamides 5/7/9 catalyzed by PTSA in aqueous medium.
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Introduction

The importance of quinoline and its annelated
derivatives is well recognised by synthetic and
biological chemists.' Pyrimido[4,5-
b]quinolines (also known as S-deazaflavins,
dF) are an important classes of annelated
quinolines of biological importance.” It is
structurally similar to the pyrimido[4,5-
bJquinoxaline ring system of the naturally
occurring flavins.

Pyrido|2,3-d]pyrimidines represent a broad
class of annelated uracils which have received
considerable attention over the past years due
to their wide range of biological activities such
as antibacterial,” antitumor,’ cardiotonic,’
hepatoprotective,™  antihypertensive,”  and
bronchodilator® properties. Additionally, some
compounds of this class exhibit antialergic,7
antimalarial,®  analgesic” and  antifungal
activity.'” Consequently, efforts have been
directed towards the synthetic manipulation of
uracil for the preparation of these complex
molecules. "’

Hantzsch 1,4-dihydropyridines (1,4-DHP) are
an important class of compounds with vital
medicinal value which are used for the
treatment of cardiovascular disease, such as
hypertension and angina pectoris.”” In the

human body DHPs go through a cytochrome
P450 (CYP) catalysed biochemical process
and oxidized into their corresponding pyridine
derivatives." It is worth mentioning that
the 1,4-DHP motif present in

coenzymes NADH and NADPH mediates
hydrogen-transfer ~ reactions  in  living
systems."® Thus, there is a continuous quest to
comprehend these biological processes and
synthesis of novel functionalized
dihydropyridine derivatives."

Multicomponent reactions (MCRs) have
emerged as efficient and powerful tools in
modern synthetic organic chemistry because
the synthesis of complex organic molecules
from simple and readily available substrates
can be achieved in a very fast and efficient
manner without the isolation of any
intermediate.'® MCRs contribute to the
requirements of an environmentally friendly
process by reducing the number of synthetic
steps, energy consumption and waste
production. Therefore, developing new MCRs
and improving known MCRs are popular areas
of research in current organic chemistry.

An important aspect of green chemistry
pertains to the elimination of volatile organic
solvents or their replacement by non-
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flammable, non-volatile, non-toxic and
inexpensive  “green  solvents”.'”  Water
complies all these stringent requirements and
often exhibits important rate enhancements,’®
unique selectivity and reactivity.'
Consequently, the development of
synthetically useful reactions in water is of
considerable interest.”’ In this context, the
design of synthetic routes to privileged
heterocyclic scaffolds of medicinal relevance
that combine the synthetic efficiency of multi
component protocols with the environmental
benefits of using water as the reaction medium
constitutes a very important challenge for
green chemistry.”

p-Toluenesulfonic acid (PTSA) is
environmentally benign, inexpensive, and
economically feasible catalyst that offers
several advantages.”” Therefore, organic
reactions that exploit PTSA catalyst in water
could prove ideal for industrial synthetic
organic chemistry applications provided that
the catalyst shows high catalytic activity in
water.

Materials and Methods

CHO Q
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R'=CH3 H; CHj, OCH,.
Rz=CH;, H. Scheme 1

As part of our continued interest in the
synthesis of diverse heterocyclic compounds
of biological importance, recently we
reported the synthesis of some novel
dihydropyrido[2,3-d]pyrimidines via a three-
component reaction of 6-amino uracil, aryl
aldehyde and 3-cyanoacetyl indoles using
InCl; as catalyst and ethanol as solvent.”
However, now we have observed that if the
ethanol is replaced by water (more protic) and
InCl; by much cheaper paratoluenesulphonic
acid (PTSA), products are obtained much
easily and in shorter reaction time. Thus, in a
simple experimental  procedure®  when
equimolar amounts of N,N-dimethyl-6-amino
uracil la, aryl aldehyde 2a and 3-cyanoacetyl
indole 3 were refluxed in water using PTSA as
catalyst for 2 h, afforded after work-up
dihydropyrido[2,3-d]-pyrimidine 4a in
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excellent yield. The product was isolated
simply by filtration and purified by
recrystallization from ethanol. The structure of
the compound was ascertained from the
spectroscopic data, elemental analysis and by
comparing with the authentic sample.
Similarly, compounds 4b-f were synthesised
and characterised (Table 1).

As discussed in the earlier paper” the
formation of this type of compound is in
contrast to some of our previous observations
in which cyanide group was involved in the
cyclization process. However, the new
observation leads us to the idea that if we
study the reaction by utilizing some selective
cyclic B-dicarbonyl or cyclic B-diamides in
place of 3-cyanoacetyl indoles, we may get
some novel and very interesting classes of
complex annelated heterocyclic compounds.
As a result of this effort, we are reporting here
the synthesis of some novel funtionalized
pyrimido[4,5-b]quinolines,dihydro-pyrido[2,3-
d]pyrimidines and benzo[h]pyrimido-[4,5-
blquinoline derivatives 6/8/10 from a three
component reaction of 6-amino uracils 1, aryl
aldehydes 2 and cyclic  B-dicarbonyl/cyclic
B-diamides 5/7/9 using PTSA as catalyst in
aqueous medium (Scheme 2).

Initially we  studied the one-pot three-
component reaction by utilising equimolar
amount of N,N-dimethyl-6-amino uracil 1a,
benzaldehyde 2a, and cyclohexane-1,3-dione 5§
in refluxing water in the presence of PTSA as
catalyst (Scheme 2). To our delight, we
observed the formation of pyrido-  quinoline
6a in excellent yield. The best result was
obtained by carrying out the reaction using 10
mol % PTSA at reflux temperature for 2 hours.
The generality of the reaction was established
by synthesizing a series of compounds 6a-d
and characterizing them (Table 2).
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Table 1: PTSA catalyzed one-pot synthesis of
dihydropyrido[2,3-d]pyrimidines 4 in water.

o) o R,
RLy s R p-TsOH )i TLN'
)\ | + arcHO N/J%o
o) ‘
R2

Entryl R | R? | X @ l Prod.| Reac: | Yd
R3/_ Time | (%)
(hour)
1. CH; [ CH; [ O | Ph 4a |25 82
2.|CH; [CH; [ O | p-NO,Ph [4b |2 80
3. | CH: [ CH; | O | p-CH:Ph 4c |3 78
4.|H |CHy[O]Ph 4d |25 83
5./]H |CH,|O|pNOPh |de |2 78
6. | H CH; | O | p-CH;Ph af 3 81
7.]H |[H [s|pn 4g |3 74
8&.|H [H |[S|[pNOPh [4n |25 79
9./H [H [S |p-CHPh 4 |3 76
Prod.= product, Reac.= Reaction, Yd =
Yield.

In order to expand the scope of the method,
some cyclic B-diamides viz barbituric acids 7
were reacted with 6-amino uracils 1 and
variety of aldehydes 2 under identical reaction
conditions which afforded  the expected
pyridopyrimidines 8 in high yield (Table 2).

Table 2: Synthesis of pyrimido[4,5-b]quinolines 6 and
dihydropyrido[2,3-d]pyrimidines 8
Compound | Aldehydes 2 Cyclic diketone/ Products Yield
cyclic diamide
o Ph (2a) 84
\NJ\/”\ P-CH3CHs (2b) o )\% 30
-CIC, He 9
o)\N Np,  PCICeHs (20) 37
' P-NOYCHs (2d) ) -
5 6a-d
D Ph (2
- (2a) 82
j‘\ | p-CH:CgHs (2b) 78
o T NH, p-CICHs(20) )\ )\ 85
. p-NOLCHs (2d) Sa d 90
o A O
o Ph (2) o N NH 76
~ -CH; | | 72
N p-CH:C(Hs (2b) 1N Py A
A CIC,H; (2¢ A 07 NTTNTNTTo 86
07N ONH, PECHsCa g N0 | 38
| p-NOLCoHs (2d)
1 ) 7Th 8e-h

However, when we reacted 2-hydroxy naptha-
quinone 9 with N,N-dimethyl 6-amino-uracil
la and benzaldehyde 2a in similar reaction
conditions the angularly annelated
benzo[A]pyrimido[4,5-b]-quinoline derivative
10a was obtained in excellent yield. The
structure of the compound was ascertained
from the spectroscopic data and elemental
analysis. Formation of the compound 10 and
nonformation of compound 11 can be well
explained by the mechanism (Scheme 3). The
generality of the reaction was established by
synthesising a series of compounds 10a-n and
characterizing them (Table 3).

Initially, the three-component coupling
reaction of N,N-dimethyl 6-amino-uracil 1,
benzaldehyde 2a, and 2-hydroxynaphthalene-
1,4-dione 9 was examined in water without
any catalyst. It was found that only trace
amount of the desired product 10a was formed
even after 3-4 h of reflux, while undesired
Knoevenagel condensation product was
formed as a major one. Subsequently, various
acidic catalysts such as L-proline, acetic acid,
InCl;, Yb(OTf);, and PTSA were tested in
water. L-proline and acetic acid could trigger
the reaction providing only trace amount of the
product after 4 h of heating while InCl; and
Yb(OTf); gave the desired product in low
yield along with Knoevenagel condensation.
PTSA loading was subsequently examined and
found that 10 mol % of PTSA provided the
maximum yield in minimum time. Thus, the
best yield, cleanest reaction, and most facile
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work-up was achieved employing 10 mol % of
PTSA in water at 100 °C. Similar results were
obtained when 5/7 were utilized with 1 and 2
under identical reaction conditions. In
addition, we also noticed that when the
reaction was carried out in DMF, CH:CN,
C,H;OH and toluene, the yield of the product
was very poor.

Table 3: Synthesis benzo[#]pyrimido[4,5-b]-
quinoline derivative 10 in water using PTSA
as a catalyst.

En |Aldehyde R' | R® | Prodlyd.
t. . (%)
I, CeHs CH| cl10] 75
3| Hy | a
2. p-CH:CH, |[CH| C| 10| 78
s| Hi| b
3, p-CICeH, CH| cl10] 74
1| Hj c
4. | pNOGH, [CH| cl10] 77
+| Hy| d
5. | p-OCH,CH, |[CH| C][ 10 | 80
1| Hj e
6. p- CH| Cc|10f] 84

OH(OCH,))CH | 5| H;

3

7. O-OHCgH, CH C| 10 | 82

3| Hi| g

8. |p-{N(CH;),}C¢H,| CH C| 10| 78
3| Hi| h

9. O-CIC¢H, CH C|10i| 78
+| Hs

10. O-BrCgH, CH C|105j| 76
+| Hs

11. | 2-formyl furan | CH C|10 | 73
i Hy| k

12. Ph CH H|101| 77
3

13. p-CIC¢H, CH H [10m| 78

14. p-CH;CHy CH H| 10 | 76
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A probable mechanism for the formation of
product is outlined in the scheme 3. The
reaction occurs via an initial Knoevenagel
condensation between the aldehyde 2 and 2-
hydroxynaphthalene-1,4-dione 9 to give the
intermediate [A]. The intermediate [A] then
undergoes Michael addition to N,N-dimethyl-
6-amino uracil 1 followed by intermolecular
cyclization and dehydration to give the
compound 10. The intramolecular hydrogen
bonding between ortho-hydroxyl and carbonyl
group as shown in structure [B] favours the
formation angularly annelated product 10 and
not the 11.
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Conclusion

In conclusion, we have reported the synthesis
of some novel funtionalized pyrimido[4,5-b]-
quino-lines, dihydropyrido[2,3-d]pyrimidines
and benzo[/]pyrimido[4,5-b]quinoline
derivatives from a three component reaction of
6-amino uracils, aryl aldehydes and cyclic B-
dicarbonyl/cyclic pB-diamides using PTSA as
catalyst in aqueous medium. It is interesting
to note that, the reactions were carried out in
water, products were separated by simple
filtration and purification was done by
recrystallization from ethanol avoiding toxic
organic solvents at any point of the
experimental procedure. This method which
can be further explored towards the synthesis
of many other heterocyclic compounds of
biological importance is a valuable addition to
synthetic organic chemistry.



Spectra, Journal of the School of Applied Sciences, USTM

Acknowledgments

The authors thank DST, New Delhi, for the
financial support. M.S thanks DST for Inspire
Fellowship, PSN and S.M thanks CSIR for a
Senior Research Fellowship.

References and notes:

1. (a) Elderfield, R. C. In Heterocyclic Compounds,
Vol. 4; Elderfield, R. C., Ed.; John Wiley Inc.:
London, 1960, Chap.1,1. (b) Wright, C. W;
Addae-Kyereme, J.; Breen, A. G.; Brown, J. E.;
Cox, M, F.; Croft, S. L.; Gokcek, Y.; Kendrick,
H.; Phillips, R. M.; Pollet, P. L. J. Med. Chem.
2001, 44, 3187. (¢) Sahu, N. P.; Pal, C;
Mandal, N. B.; Benerjee, S.; Raha, M.; Kundu,
A. P; Basu, A.; Ghose, M.; Roy, K;
Bandyopadhyay, S. Bioorg. Med.Chem. 2002,
10, 1687. (d) Bringmann, G.; Reichert, Y.;
Kane, V. Tetrahedron 2004, 60, 3539. (e)
Kournetsov, V. V.; Mendez, L. Y. V.; Gomez,
C. M. M. Curr. Org. Chem. 2005, 9, 141.

2. (a) Mohammed, 1. A.; Subrahmanyam, E.V.S.
Acta Pharmaceutica Sciencia 2009, 51, 163; (b)
El-abbagh, H. 1.; Abadi, A. H.; Al-Khawad, I.
E.; Al-Rashood, K. A. Arch. Pharm. Pharm.
Med. Chem., 1990, 333, 19.

3. (a) Gavrilov, M. Y.; Novoseleva, G. N,
Vakhrin, M. I.; Konshin, M. E. Khim.-Farm.
Zh. 1996, 30, 39, (b) Ghorab, M. M.; Hassan,
A. Y. Phosphorus, Sulfur Silicon Relat. Elem.
1998, /4], 257.

4. (a) Anderson, G. L.; Shim, J. L.; Broom, A. D.
J. Org. Chem.1976, 41, 1095. (b) Grivaky, E.
M.; Lee, S.; Siyal, C. W.; Duch, D. S.; Nichol,
C. A.J. Med. Chem. 1980, 23, 327.

5. (a) Furuya, S.; Ohtaki, T. Eur. Pat. Appl., EP.
608565, 1994; Chem. Abstr.,, 1994, 121,
205395. (b) Heber, D.; Heers, C.; Ravens, U.
Pharmazie 1993, 48, 537.

6. Sakuma, Y.; Hasegawa, M.; Kataoka, K.
Hoshina, K.; Yamazaki, N.; Kadota, T.;
Yamaguchi, H. PCT Int. Appl., WO 9105785,
1989; Chem. Abstr., 1991, 115, 71646.

7. Bennett, L. R.; Blankely, C. J.; Fleming, R. W_;
Smith, R. D.; Tessonam, D. K. J. Med. Chem.
1981, 24, 382.

8. Davoll, J.; Clarke, J.; Eislager, E. F. J. Med.
Chem. 1972, 15, 837.

9. (a) Kretzschmer, E. Pharmazie 1980, 35, 253.
(b) Shigo, S.; Hiroshi, 1. Yakugaku Zasshi 1969,
89, 266.

10. Ahluwalia, V. K.; Batla, R.; Khurana, A,
Kumar, R. Indian J. Chem., Sect. B 1990, 29,
1141.

11. (a) Ahluwalia, V. K.; Kumar, R.; Khurana, K_;
Bhatla, R. Tetrahedron 1990, 46, 3953; (b)
Ahluwalia, V. K.; Sharma, H. R.; Tyagi, R.
Tetrahedron 1986, 42, 4045; (c) Broom, A. D.;

Shim, J. L.; Anderson, C. L. J. Org. Chem.
1976, 411; (d) Wambhoff, H.; Muhr, J. Synthesis
1988, //, 919; (c) Srivastava, P.; Saxcna, A. S.;
Ram, V. J. Synthesis 2000, 541; (i) Mohammad,
R.; Mohammadizadeh, J. A.; Fatemeh, T.; Alj,
A. M.; Ali R. K.; Karimi, E. T. Canadian
Journal of Chemistry, 2008, 86, 925.

12. (a) Meyer, H. Annu. Rep. Med. Chem. 1982, 17,
71; (b) Janis, R. A.; Triggle, D. J. J. Med.
Chem. 1983, 26, 775; (c) Wehinger, E.; Gross,
R. Annu. Rep. Med. Chem. 1986, 21, 85; (d)
Toniolo, R.; Narda, F. D.; Bontempelli, G.;
Ursini, F. Bioelectrochem. 2000, 51, 193.

4.1 13.  Guengerich, F. P.; Brain, W. R.; wasaki, M.;
Sari, M. A.; Berntsson, P. J. Med. Chem. 1991, 34,
1838.

42 14. The Merck Index, 13" ed Merck Research
Laboratories, 2001, New Jersy, NJ, 2001, 6370.

15.(a) Wang, L.; Sheng, J.; Zhang, L.; Han, J. W_;
Fan, Z. Y.; Tian, H.; Qian, C. T. Tetrahedron
2005, 6/, 1539; (b) i, S. J.; Jiang, Z. Q.; Lu, J.;
Loh, T. P. Synlett 2004, 831; (c) Sridhar, R.;
Perumal, P. T. Tetrahedron 2005, 61, 2465; (d)
Cherkupally, S. R.; Mekala, R. Chem. Pharm.
Bull. 2008, 56, 1002; (e) Das, B.; Ravikant, B.;
Ramu, R.; Rao, B. V. Chem. Pharm. Bull. 2006,
54, 1044; (f) Kucherenko, T.; Kisel, V.; Gutsul;
R.; Kovtunenko, V. Chemistry of Heterocyclic
Compounds , 2003, 39, 1527.

16. (a) Zhu, J., Bienayme, H., Multicomponent
Reactions; Eds. Wiley-VCH:  Weinheim,
Germany, 2005; (b) Bagley, M. C.; Lubinu, M.
C. Top. Heterocycl. Chem. 2006, 31; (c) Simon,
C.; Constantieux, T.; Rodriguez, J. Eur. J. Org.
Chem. 2004, 4957; (d) Domling, A.; Ugi, 1.
Andew. Chem., Int. Ed. 2000, 39, 3168.

17. Ahluwalia, V. K.; and Varma, R. S. Green
Solvents for Organic Synthesis, Alpha Science,
2009.

18. (a) Narayan, S.; Muldoon, J.; Finn, M. G,
Fokin, V. V.; Kolb, H. C.; and Sharpless, K. B.
Angew. Chem., Int. Ed., 2005, 44, 3275. For a
review, see: (b) Chanda, A.; and Fokin, V. V.
Chem. Rev., 2009, 109, 725.

19. Lindstrom, U. M. Chem. Rev., 2002, 102, 2751.

20. (a) Lindstr'om, U. M. Organic Reactions in
Water, Blackwell Publishing, 2007; (b)
Herreras, C. 1.; Yao, X.; Li, Z.; and Li, C.
Chem. Rev., 2007, 107, 2546; (c) Butler, R. N_;
Cunningham W. J.; and Coyne, A. G. Helv.
Chim. Acta, 2005, 88, 1611 (d) Ballini, R.;
Barboni, L.; and Giarlo, G. J. Org. Chem.,
2003, 68, 9173; (e) Azizi, N.; Torkiyan, L.; and
Saidi, M. R. Org. Lett., 2006, 8, 2079; (f)
Kinoshita, H.; Shinokubo, H.; and Oshima, K.
Org. Lett., 2004, 6, 4085 (g) Zha, Z.; Hui, A
Zhou, Y.; Miao, Q.; Wang, Z.; and Zhang, H.
Org. Lett., 2005, 7, 1903 (h) Botella, L.; and
N-ajera, C. J. Org. Chem., 2005, 70, 4360.

43



44

21.

22

23.

24.

25.

(a) Kumaravel, K.; and Vasuki, G. Green
Chem., 2009, 11, 1945; (b) Ma, N.; Jiang, B ;
Zhang, G.; Tu, S.-J.;; Wcver, W,; and Li, G.
Green Chem., 2010, [2, 1357; (¢) Zhou, Y
Zhai, Y.; Li, J.; Ye, D.; Jiang, H.; and Liu, H.
Green Chemn., 2010, 12, 1397.

(a) Quiroga, J.; Portillo, S.; Pérez, A.; Gdlvez,
J.; Abonia, R.; Insuasty, B.Tetrahedron Lett.
2011, 52, 2664; (b) Ghahremanzadeh, R.;
Sayyafi, M.; Ahadi,S.; Bazgir, A. J. Comb.
Chem. 2009, 11, 393; (¢) Ghahremanzadeh, R.;
Shakibaei, G. 1.; Ahadi, S.; Bazgir, A. J. Comb.
Chem. 2010, 12, 191.

(a) Baruah, B.; Bhuyan, P. J. Tetrahedron 2009,
65, 7099; (b) Deb, M. L., Majumder, S.;
Baruah, B.; Bhuyan, P. J. Synthesis 2010, 929;
(c) Majumder, S.; Bhuyan, P. J. Tetrahedron
Lett., 2012, 53, 137; (d) Naidu, P. S.; Bhuyan,
P. J. Tetrahedron Lett., 2012, 53, 426; (e)
Majumder, S.; Bhuyan, P. J. Tetrahedron
Letters, 2012, 53, 762. (f) Majumder, S.; Bora,
P.; Bhuyan, P. J. Mol. Diver. 2012, 16, 279.

Naidu, P. S.; Borah, P.,, Bhuyan P. J.
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N,N-Dimethyl-6-aminouracil 1a (0.310 g, 2
mmol benzaldehyde 2a (0.212 g, 2 mmol), 3-
cyanoacetyl indole 3 (0.368 g, 2 mmol) were
taken in a round bottom flask containing water
(10 mL). To this was added PTSA (20 mol%)
and refluxed the reaction mixture for 2.5 h.
After completion of the reaction (monitored by
TLC), the reaction mixture was cooled and
filtered. The solid product obtained was washed
with water and recrystallized from ethanol. The
structure of the compound was ascertained as
4a from the spectroscopic data and elemental
analysis. Yield = 0.670 g (82%) Compound 4a:
Off white solid: mp. >300 °C. IR (KBr)
Vmax=3384, 3284, 2915, 2200, 1697, 1643.2,
1609.5 cm™. 'H NMR (300 MHz, DMSO-d,): &
3.20 (s, 3H), 3.48 (s, 3H), 4.67 (s, I1H), 7.28 (m,
3H), 7.42 (m, 4H), 7.50 ( d, 1H), 7.98 (d, 1H),
9.72 (s, 1H), 11.88 (s, 1H) "C NMR (75MHz,
DMSO-d,) o 28.20, 31.25, 85.10, 91.12, 110.43,
112.86, 112.98, 120.40, 121.78, 122.76, 127.00,
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127.82, 128.45, 129.47, 129.66, 129.89, 129.98,
133.84, 136.68, 144.45, 144.87, 145.40, 152.20,
161.30. MS (EDI) 410.12 (M+H)". Anal. Calcd
for CouHgNsO5: C, 70.41; H, 4.64; N, 17.11%.
Found: C, 70.56; H, 4.72; N, 17.29%.

Similarly compounds 4b-h, 6a-d, 8a-h, 10a-n
were synthesized and characterized.
1,3-Dimethyl-5-phenyl-5,8,9,10-tetrahydro-
1H,7H-pyrimido[4,5-b]quinoline-2,4,6-trione
(6a): Yield: 84%; '"H NMR (CDCl; 300 MHz) &
2.35-2.61(m, 6H), 3.29 (s, 3H), 3.50 (s, 3H),
5.59 (s, 1H), 7.13-7.36 (m, 5H), 12.81 (s,lH,
NH); "C NMR (75 MHz, CDCly) & 2097,
27.29, 28.61, 29.65, 33.33, 4447, 89.98,
114.34, 125.92, 126.32, 129.03, 130.33, 135.23,
135.78, 150.82, 154.42, 164.42, 177.68, 200.84.
IR (CHCIy) : 3400.1, 1692.8, 1657.2, 1594.7,
1356.4, 770.8 cm™ . ESI-MS  (m/z) : 338.38
(M+H)"* .
1,3,6,8-Tetramethyl-10-phenyl-9,10-dihydro-
1H,-8H-1,3,6,8,9-pentaaza-anthracene-
2,4,5,7-tetraone (8a): Yield: 82% ; 'H NMR
(DMSO-dg, 300 MHz) 6 3.33 (s, 6H), 3.56 (s,
6H), 5.69 (s, IH), 7.22-7.62 (m, 5H), 15.10 (s,
IH, NH) ; "C NMR (75 MHz, DMSO-d;) 3
28.47, 28.77, 29.07, 89.65,127.00, 128.14,
128.47, 133.24, 150.92, 160.73, 166.39. IR
(KBr) : 3323.0, 1703.0, 1664.7, 1597.6, 1358.4,
771.6 cm™ . ESI-MS (m/z) : 382.39 (M+H)".
1,3-Dimethyl-5-phenyl-5,12-dihydro-1H-
1,3,12-tri-aza-napthapthacene-2,4,6,11-
tetraone (10a): Yield: 75% : 'H NMR (DMSO-
de, 300 MHz) 6 3.35 (s, 3H), 3.66 (s, 3H), 5.49
(s, 1H), 7.14-7.29 (m, 5H), 7.70 (m, 2H), 8.12
(dd, 2H), 8.90 (s, 1H, NH) ; '*C NMR (75 MHz,
DMSO-dg) o6 28.31, 28.97, 90.67, 121.20,
126.33, 126.74, 126.96, 127.15, 127.28, 128.27,
128.55, 128.60, 129.88, 132.41, 133.26, 135.28,
136.21, 142.31, 144.06, 150.85, 161.05, 179.52,
181. 72; IR (KBr) : 3392.2, 30124, 29234,
1701.7, 1656.0, 1616.9, 1500.5. cm™. ESI-MS (
m/z) : 400.12 (M+H)". Anal. Caled for
CiH ;N3O C, 69.17; H, 4.26; N, 16.04%.
Found: C, 69.25; H, 4.32; N, 15.98%.



