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SYNTHESIS, CONFORMATIONAL AND CONFIGURATIONAL
STUDIES OF SOME NEW ACETYLATED GLYCOSIDES OF 2-
THIO-3-ARYL-4(3H)-QUINAZOLINONES, THEIR THIONO AND
3,1-BENZOTHIAZIN-2,4-DITHIONE.

MOHAMED F. ABDEL-MEGEED,* MOHAMED A. SALEH,** YOUSSEF L.
ALY? AND IBRAHIM M. ABDOY

aChemistry Department, Faculty of Science, Tanta University, Tanta, Egypt
Chemistry Department, Faculty of Education, Tanta University, Kafr El-
Sheikh, Egypt

ABSTRACT

A series of some new acetylated S-glycosides of 2-thioxoquinazolin-4-ones, their
thiono analogues and 3,1-benzothazin-2,4-dithione derivatives, including a D-glucose
and a D-galactose derivatives and a D-xylose, and an L-arabinose derivatives have
been synthesized. The conformation and configuration of these carbohydrate
derivatives were determined by analysing their IH and 13C NMR chemical shifts and
coupling constants. The biological activity of these compounds has been studied.

Key words
4(3H)-Quinazolinone, 4(3H)-quinazolinethione, 3,1-benzothiazin-2,4-dithione,
glycosyl derivatives.

INTRODUCTION

4-(3H)-Quinazolinones with a wide spectrum of biological activities are known.
Several derivatives are patented antihypertensive,2 antifibrillatory,? choleretic,?
antiphlogistic,3 ammoebicidal,* antifungal® and bactericidal® agents. They have also
been successfully tested as CNS depressants,7 muscle relaxants® and antiinflammatory
agents.9 To the best of our knowledge, glycosyl derivatives of 2-thio-3-aryl-4(3H)-
quinazolinones, their thiono analogues and 3,1-benzothiazin-2,4-dithione have not
previously been described. We now report the synthesis of some new acetylated
glycosides of 2-thio-3-aryl-4(3H)-quinazolinones and of 3,1-benzothiazin-2,4-dithione.

1
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RESULTS AND DISCUSSION

6,8-Disubstituted 3-a\ryl-2-thio-4(3l-1)-quinazolinones10 and quinazolinethione !0
(1a-f) readily react with tetra-Q-acetyl-o-D-glucopyranosyl bromide (2) and with tetra
O-acetyl-a-D-galactopyranosyl bromide (3) in the presence of potassium hydroxide or

potassium carbonate in acetone to yield the corresponding S-glucosides 4a-f and S-
galactosides Sa-d, respectively.

ACOC
d\N~AI KOH or KgCOs AcOC Ar\N ~ X!
Acelone &

2
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44 H H O CgHs H OAc
4 Br H O  CgHs H OAc
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40 H H B CgHs H QAc
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sd H H s CeHsg QAc H

Scheme 1

Our interest also extended to the investigation of the reaction of 3,1-
benzothiazin-2,4-dithione (6)10’11 with 2 or 3 under the conditions described for 1a-e
and gave 2-(2',3',4',6'-tetra-Q-acetyl-B-D—glucopyranosylthio)—3,l—benzothiazin-4-
thione (7a) and 2-(2',3',4',6'-tetra-Q-acetyl-B-D- galactopyranosylthio)-3,1-
benzothiazin-4-thione (7b) respectively.

1
2 _LAcOCH, O
KOH R j\
+ 20 3 ——»
Acetone A OAc
SH
6

74 H OAc
7b OAc H

Scheme 2

The last example is the reaction of 6-substituted 3-aryl-2-thio-4(3H)-
quinazolinones (la-c) and 2-thio-3-phenyl-4(3H)-quinazolinethione (1e) with freshly
prepared 2,3,4-tri-O-acetyl-o-D-xylopyranosyl bromide (8) or with 2,3,4-tri-O-acetyl-
B-L-arabinopyranosyl bromide (9) in the presence of potassium hydroxide in acetone
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which furnished the S-xyloside derivatives 10a-d and the S-arabinoside derivatives
11a-c, respectively.

1
X O
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+ ———
NZ SsH A H  Acetone

OAc
Br

la-cre 8 R1=H R =0Ac X Y Ar Rl R2
9 R1-0Ac R°=H a H O GCgHs H  OAc
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12 M o CgHs oAc  H

b B O  CgHg OAc  H

11¢ H S CgHs OAc H

Scheme 3

Thin layer chromatography in the system A or system B proves that a single unique
compound was produced, the structure of which was demonstrated by elemental
analysis, UV, IR and NMR spectroscopy.

Evidence for the attachment of the sugar moiety to the 2-position was obtained by
oxidation of the thioglucosides 4a,b,e with potassium permanganate12 or with
hydrogen peroxide in acetic acid which yielded the corresponding sulfones 12a,b.

H acocH, 0 Ph X
AcO 0)\
N
Ac OAc 0
12a X=H
12b X=Br

Oxidation of 7a under the same conditions gave 13.

H
AcOCH, O o)
A O/ED
cO i \N

Ac OAc

O=0;

13

The structure of the compounds 12a,b and 13 were confirmed from elemental
analysis and IR spectra which shows three carbonyl bands at 1740-1765 cm™! ( acetate
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C=0 ), 1640-1680 cm‘l. (quinazolinone and benzoxazinone C=0) and band at 1225-
1300 cm’! due to Vg0, stretching vibrations.

The B-configuration in thioglucosides 12a,b and 13 is predicted by Hudson's
isorotation rules.!3 Unequivocal support in favor of the B-configuration was deduced
from their 90 MHz N.M.R. spectra. The NMR spectra of these compounds were only
partially resolved (see Table 2). The diaxial orientation of H-1'and H-2'in 12a,b and
13 was indicated by a large Jy!',g? coupling (8.50-10.00 Hz).

Additional evidence for the attachment of the sugar moiety to the 2-position was
obtained by alkylation of la-e with alkyl halides which yielded only S-alkyl
derivatives.14-16

The UV spectra of 4a-e, Sa-d, 7a,b, 10a-d and 11a-c show Apax at 286 nm in
analogy to 2-methylthio-3-aryl-4(3H)-quinazolinones at Amax 286 nm rather than to
the corresponding N-methyl-3-aryl-2-thio-4(3H)-quinazolinone isomers at Apay 300 n.

The IR spectra of 4a-e, 5a-d, 7a,b 10a-d and 1la-c are characterized by the
absence of v, NH and vg SH at 3240-3300 cm™' and by streching vibration
frequencies of the acetate carbonyl in the 1780-1740 cm! region.

The 'H NMR spectral data and their assignments are shown in Tables 1 and 2. All
compounds synthesized, i.e. 4a-f, 5a-d, 7a,b, 10a-d, and 11a-¢ exist predominantly in
a chair like configuration and conformation as shown in Schemes 1-3. In general the
anomeric proton (H-1) of aldopyranosyl halides!7-1%  and acetylated 1-
thioaldopyranoses20 resonate at relatively lower field than other sugar ring protons.

The structures of the synthesized acetylated S-glycopyranosyl derivatives were
confirmed by IH NMR Spectra ( 250 MHz). The anormeric protons which appear as
doublets with large coupling constants at ¢! and C2 of the carbohydrate residue,
corresponding to a diaxial orientation of the H-1' and H-2' protons which indicates the
B-configuration in the 4C1(D) conformation of compounds 4a-d, 5a-d, 7a,b and 10a-¢
and the a-configuration in the 4C1(L) conformation of compounds 11a-c (see Tablesl
and 2).

The analysis of [H NMR spectrum of 4e shows a mixture of the - and B- anomer
in the ratio 1:6 each of which contains a quinazolinethione and a carbohydrate residue.
The coupling constant Jy!'y? for the predominating anomer (Jy!',y2 = 10.70 Hz),
corresponds to a diaxial orientation of H-1 and H-2 which indicates the B-
configuration and 4C,(D) conformation for this anomer. The small value of Jy!' 42 in
the minor anomer (J = 3.81 Hz) is consistent with an a-configuration in the same
conformation (Table 1).

The structure of compounds 4a-e, 5a-d, 7a,b, 10a-c and 11a-c is also confirmed
by the data of 13c NMR spectra (see Tables 3 and 4).

The anticancer activites of the aglycones la-f and their glycosides 4a-e, Sa-d,
7a,b, 10a-d and 11a-c against the precentage growth (PG) of a wide variety of cancer
cells, including leukemia cancer cells, small and non-small cancer cells (brain), central
nervous system (CNS), cancer cells melanoma cancer cell, overian cancer cells and
renal cancer cells were investigated under different concentrations at the National
Institute of cancer (Development therapeutic program) Maryland. USA.
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The compounds 4a-f, 5a-c, 7a, 10a-d and 1la-c were found inactive against
human immunodeficiency virus (HIV), The compounds 5d and 7b were slightly active
on different types of tumor cell lines of cancer; e.g. leukemia, colon cancer, non-small
cell lung leukemia, colon cancer, ovarain cancer, non-small cell lung cancer, small cell
lung cancer, CNS cancer, renal cancer and melanoma.

EXPERIMENTAL

All melting points are uncorrected. They were performed by the open capillary
method using a GallenKamp melting point apparatus. Microanalyses were performed
by Microanalytical Laboratories, Faculty of Science, Cairo University.

IR spectra were recorded on a Perkin-Elmer 1420 spectrophotometer using the
KBr wafer technique.

IH NMR spectra were measured on Varian EM-390 90 MHz, Bruker and
Matthews 250 MHz equipment.
13C NMR spectra were recorded with a Bruker and Matthews 250 MHz
spectrometer.
Specific rotations were measured on a polarimeter SR-6 at 25 °C in CHCl3.

Biological evaluation studies were done by National Cancer Institute, Bethesda,
Maryland 20892, USA. Anti-HIV tests was determined according to the reported
method in literature .21

The UV spectra were recorded with a Shimadzu PR-1 spectrophotometer in
spectroscopically pure solvents and a 1 cm matched silica cell.

All analytical samples were homogeneous by thin-layer chromatography, which
was performed on Merck silica gel 60 F, ¢, sheets (0.2 mm) with CgHg/CHCl3 (2:5,
v/v) and in CHC13/CH3COCH3 (5:2 v/v) as the developing eluents A and B. The spots
were detected with a UV lamp model UVGL-58.

5-Bromoanthranilic acid and 3,5-dibromoanthranilic acid were prepared according to
Wheeler and Oates.2?
General procedure for the prepration of acetylated S-glycosides 4a-f, 5a-d, 7a,b,
10a-d and 1la-c.

Asolution of bromides 2, 3,8 or 9 (0.01 mole) in acetone (30-50 ml) was added to
a solution of 2-thio-3-aryl-4(3H)-quinazolinone (la-d), 2-thio-3-phenyl-4(3H)-
quinazolinethiones (le,f) or 2-thio-3,1-benzothiazin-4-thione (6) (0.01 mole) in water
(6 ml) containing potassium hydroxide (0.6 g, 0.01 mole) [or in 8 ml water containg
potassium carbonate (1.38 g, 0.01 mole)]. The reaction mixture was stirred at room
temperature for 2-6 hours. Complete conversion of starting material to new product
was indicated by T.L.C.in system A or system B. The solvent was evaporated under
reduced pressure. The residue was washed with water to remove potassium bromide.
The residue was stirred with chloroform (30-50 ml) and cooled, the mixture was
filtered , the filtrate was evaporated to dryness. The residue was solidified by



17: 00 26 January 2011

Downl oaded At:

1994

ABDEL-MEGEED ET AL.

Table 5 Analytical and other data for 4a-f, 5a-d, 7a,b, 10a-d, 11a-c, 12a,b and 13

Compound | m. p. | yield Mol. formula Rfin system Analysis
No oc % | [a]p® (M. wt) (Calculated/found)
ci A B C% | H% { N% | S%
4a 140-1° | 51 +120 CrgHrgN>O1nS 070 { 0.79 | 57.53 4.79 479 | -meemeeee
(548.596) 57.40 4.50 4.90 -
b 1602° | 80 +40 | CogHo7BrN,O1nS | 075 | 082 | 50.70 | 470 | 422 -
(663.492) 5050 | 450 | 420 |
4c 173-4° | 86 +60 CooHaN»O10S | 0.65 | 0.80 | 5810 | 5.00 | 4.86 | -
(598.623) 57.92 4.80 4.71
4d 19670 | 43 | +140 | CogHyeBryN,O1S | 0.60 | 0.65 | 4530 | 350 | 3.77 | e
(742.388) 45.00 3.60 3.55 | -mmcmeeee
de 175-6° | 32 +80 CagHrgN,OgS) | 085 | 0.76 | 56.00 | 4.66 | 466 | 10.66
(600.657) 56.40 4.90 4.70 10.51
af 206-7°| 28 +20 | CogHo7BtNoOgS, | 0.60 | .068 | 4948 | 379 | 4.12 | 942
(679.553) 49.30 4.10 4.33 9.96
5a 14579 45 +60 CrgHygN»>O1nS 055 | 0.63 | 57.53 4.79 4.79 | -meemeee-
(584.596) 57.10 5.01 4.88 | ---meeo
5b 180-2° | 30 +25 | CygHo7BiN»O1nS | 070 | 0.76 | 5070 | 470 | 422
(663.492) 50.90 4.50 392 | oo
5¢ 17981°] 65 +20 CrgH3aN>01nS | 050 | 055 | 58.10 | 5.00 | 4.68 |-
(598.623) 58.50 4.70 491 | -
5d 1702 ] 60 +45 CogHygN»OgS, | 0.55 | 0.70 | 56.00 | 4.66 | 4.66 | 1051
(600.657) 56.60 4.80 4.40 9.98
7a 1823%| 47 +20 CysHyNOgS; | 044 | 060 | 4875 | 428 | 258 | 17.74
(541.605) 48.90 4.30 245 17.92
7b 118-9° | 35 +40 C5,>Hy3N50gS 045 | 063 | 4878 | 428 | 258 | 17.74
(541.605) 49.00 4.50 2.82 17.38
10a 18897 | 60 +60 CrsHyaN»OgS | 070 | 0.79 | 5858 | 471 | 546 | v
(512.537) 58.24 4.75 5.52 | ~eeeeeee-
106 | 2367°] 30 +75 CogHy3BiN,OgS | 0.59 | 080 | 50.77 | 391 | 4.3
((591.433) 50.91 4.10 4.65 | --e-meeee
10c | 189-9¢°| 45 +30 CogHogN2OgS | 055 | 060 | 5930 | 498 | 532 | -oeeeme
(526.560) 60.10 4.80 540 | ---meeem-
10d 197-8°7 55 +60 CysHogN»0O;8 | 050 | 0.60 | 5680 | 4.57 | 530 | 12.13
(528.593) 56.70 4.70 5.50 12.60
11a 18237 25 +30 CysHygN2OgS | 060 | 065 | 5858 | 4.71 | 546 | -
(512.537) 58.70 4.55 548 | ------e--
1mb | 210-11°] 16 +50 CysHr3BrsNgS | 040 | 060 | 5077 | 391 | 470 | v
(591.433) 50.53 3.91 474 | -
e 189-90° | 35 +45 CrsHpaN>0O7S5 | 054 | 0.59 | 56.80 | 4.57 | 530 | 12.13
(528.593) 57.00 4.42 5.39
12a 1057°] so0 +30 CosHorN»01,S | 0.70 | 0.85 | 54.54 | 454 | 455
(616.567) 53.80 4.35 4.35
12b | 139-40°| 53 +15 | ChgHo7BrN-O|5S | 059 | 0.70 | 4895 | 391 | 4.02
(695.463) 48.20 3.82 3.85
13 145-6° | 46 +26 Cy)H)3NO13S | 045 | 0.60 | 48.79 | 240 | 2.9
(541.480) 48.55 2.21 242

Recrystallization from ethanol.
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trituration with diethyl ether or with water, filtered and recrystalized from ethanol to
yield colourless needles of the thioglycosides 4a-f, 5a-d, 7a,b, 10a-d and 11a-c. Their
yields, melting points and analytical data are recorded in Table 5.

Oxidation of 4a,b,e and 7a :-
a) By Potassium Permanganate:-

To a solution of substrate (0.002 mole) in glacial acetic acid (25 ml) a solution of
potassium permanganate (0.6 g, 0.004 mole) in water (10 ml) was added gradually
with stirring during 30 minutes and boiled for 5 minutes. The reaction mixture was
cooled at room temperature, saturated solution of potassium bisulphite was added then
poured into crushed ice water (200 ml) white crystal was separeted collected and
filtered. Compounds 4a,e yielded the same corresponding sulphone 12a while 4b, 7a
yielded the corresponding sulphones 12b and 13, respectively.

b) By Hydrogen peroxide:-

To a solution of the S-glucosides 4a,b,e (1.0 g) in glacial acetic acid (7.5 ml)
added hydrogen peroxide 30 % (1.4 g) with stirring for about 12 hours at room
temperature, poured into ice-water (200 ml). The separated solid was collected on
filtration.The corresponding sulphones 12a,b was obtained in good yield and high
purity. Their yield, melting point and analytical data are recorded in Table 5.

ACKNOWLEDGEMENT

The authers would like to thank Prof. Dr. K. Smith, Head of Chemistry
Department, University of Wales, Swansea, U.K. for his assistance in the
determination of high resolution proton nuclear magnetic resonace spectra. The authors
would like also to express their sincere thanks to Dr. Jhon P. Bader and Michael R.
Boyd, Special Assistants for AIDS, Department of Health and Human Services at
National Institute of Health (USA) for their valuable invitro anti-HIV activity of results
samples.

REFERENCES:

1. R. Lakhan and O. P. Singh, Arch. Pharm.(Weinheim) 318, 228-238 (1985).

2. H. J. Hess, T. H. Cronin and A. Scribine, J. Med. Chem., 11, 130 (1968).

3. G. Bonola; P. Dare, M. J. Magistetti, E. Massarani and 1. Setnikar, J. Med. Chem.,
11, 1136 (1968).

4. M. Sharma, K. Shankar, K. P. Bhargava and K. Kishore, Indian J. Pharm. Sci., 41,
44 (1979).

5. N. B. Das and A. S. Mittra, J. Indian Chem. Soc., 56, 398 (1979)

6. R. S. Varma, J, Indian Chem. Soc,, 52, 344 (1975).

7. S. H. Parikh, G. F. Shah, A. V. Radhakrishnan and A. S. Nadkarni, Indian J.
Pharm, 37, 109 (1975).



17: 00 26 January 2011

Downl oaded At:

1996 ABDEL-MEGEED ET AL.

8. J. B. Taylor and D. R. Harrison, Ger. Offen. 2, 450, 429, Chem. Abstr. 83, 97355u
(1975).

9. M. Verma, J. N. Sinha, V. R. Gujrati, T. N. Bhalla, K. P. Bhargava and K.
Shanker,Pharmacol. Res. Commun. , 13, 967 (1981).

10. M. F. Abdel-Megeed, Y. L. Aly, M. A. Saleh, I. M. Abdo and K. Smith, under
publication.

11. G. Wagner and L. Rothe, Pharmazie, 26, 271 (1971).

12. M. F. Abdel-Megeed and M. A. Saleh, Sulfur Letters, 6(4), 115 (1987).

13. C. S. Hudson, J. Amer.Chem. Soc., 31, 66, (1909).

14. C. M. Gupta, A. P. Bhaduri and N. M. Khanna; Indian J. Chem., 8, 1055 (1970).

15. R. Lakhan, O. P. Singh and R. L. Singh, J. Indian Chem. Soc., 64, 316 (1987).

16. K. Kottke, H. Kuhmstedt, I. Grafe and D. Knoke, Pharmazie, 4, 45 (1990).

17. D. Horton and W. N. Turner, J. Org. Chem., 30, 3387 (1965).

18. P. L. Durette and D. Horton, Carbohydr. Res. , 18 , 57 (1971).

19. C. V. Holland, D. Horton and J. S. Jenell, J. Qrg. Chem., 32, 1818 (1967).

20. C. V.Holland, D. Horton, M-J. Miller and N. S. Bhacca, J. Org. Chem. 32, 3077
(1967).

21. O.W. Weislow, R. Kiser, D. Fine, J. Bader, R.H. Shoemaker and M.R. Boyd,
J.Natl. Cancer Inst., 81, 577-586 (1989).

22. A. S. Wheeler and W. M. OQates, J. Am. Chem. Soc., 32, 770 (1910).

Received January 13, 1995
Accepted September 6, 1995



