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Abstract: A convenient synthesis of polysubstituted 6-imino-1,3-oxazines (3,5,9) from
corresponding ketene dithiocacetals has been described and their conversion to pyrimi-
din-6-one (6) and pyrazolo[3,4-d]pyrimidine (8) studied. The oxazines synthesized,
have shown a significant hepatoprotective activity.

Perpetual exposure of liver to xenobiotics and therapeutic agents lead to toxic
manifestations of complex and diverse nature. Except for some natural products
claimed to be effective, no safe synthetic product is yet available for management
of hepatic disorders.

The biological activity of a drug resides in a distinctive structural feature of
the molecule and simulation of such identity in a molecular makeup, produces desired
responses. Recently, 3-cyano-4-methoxy-1H-pyridin-2-one (ricinine), isolated from
Ricinus communis has been found effective at 6 mg/kg/P.0. dose with LDSO' 80 mg/kg/
P.0. in rats in various models of liver injuriesz. Conferring some of the structural
features of ricinine to 1,3-oxazine, this new class of compounds emerged to explore
their efficacy as hepatoprotectants.

After Barker's synthesis3, numerous procedures have been reported for the syn-—
thesis of 1,3-oxazine derivatives which include intramolecular cyclization of N-acyl-
B"a.mino<:ro’cona‘|:es4 by pyrolysis, oxidative ring expansion of isoxazolones™ and pyrro-

1es6.

Alternate syntheses from the reaction of isoxazolones with benzonitrile oxide7
and cyclo—addition between N-iminopyridinium ylides and diphenylcy¢:lopro*l::;:mone8 are
also reported. Yamamoto et i.g have recently reported the one pot synthesis of
1,3-oxazine-6-ones from the reaction of imidate hydrochloride with Meldrum's acid.

Our approach to synthesize functionalised 6-imino-1,3-oxazines (3) from ketene di-
thioacetals (1) is a deviation from the classical approaches. Ethyl 2-cyano-3,3-dime-
thylthioacrylate (la) employed as precursor, on amination followed by acetylation
yielded intermediate 2. The intermediate 4 was also directly obtained from 1la by
base catalysedlo substitution reaction with benzamide. Both 2 and 4 on thermal cycli-
zation yielded 3. Attempts to isclate the intermediate corresponding to 4 from the
reaction of 2-cyano-3,3-dimethylthioacrylonitrile (1b) with benzamide failed and a
mixture of B5-cyano—6-imino-4-methylthio-2-phenyl-1,3-oxazine (5) and 5-cyano-l,6-
dihydro~4-methylthio-2-phenylpyrimidin-6-one (6) was isolated. The latter product
was also obtained by thermal rearrangement of 5 at 200°C or refluxing it in methanol

in presence of a trace of KOH. Reaction of 6 with neat hydrazine hydrate yielded
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3-amino-6-phenyl pyrazolo[3,4-d]pyrimidin-4-one (8) but.in presence of ethanol as
solvent provided a mixture of 4-hydrazinopyrimidin-6-one (7) and pyrazolo(3,4-d]pyri-
midine (8). Similar reaction of 5 with hydrazine hydrate in ethanol yielded 6-imino-
4-hydrazino~1,3-oxazine (9) (Scheme 1). All the -synthesized 1,3-oxazine derivatives
were characterized by elemental and spectroscopic analysesrl and evaluated for hepato-
protective activity against thioacetamide-induced hepatic damage in rats according
to the procedure reported earlierlz’B. The activity of the compounds was assessed
on the basis of % protection afforded in various levels of serum enzyme parameters
such as glutamate pyruvate transaminase (GPT), glutamate oxaloacetate transaminase
(GOT), alkaline phosphatase (ALP) and bilirubin. The screening results are presented
in Table 1.
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6-Imino-1,3-0xazines 697

Table 1: Hepatoprotective activity of 6-imino-1,3-oxazines (3a-c,5,9) against thioaceta-
mide-induced toxicity in rats at 6 mg/kg dose (P.0O. x 7 days). Values are
the % protection afforded by the compounds in serum enzyme parameters.

Compound GOT GPT ALP Bilirubin
3a 26 29 36 11
3b 66* 54* 28 14
3c 33 39* 41* 33
5 26 19 30 19
9 17 19 12 0
Silymarin 50.14* 47.25* 47% 61*
(standard
drug)

(*P <0.05) as compared to toxin treated group.

A comparative study on the serum enzyme levels obtained by dosing the 6-imino-1,
3-oxazine derivatives or the standard drug silymarin revealed that among all the
screened compounds only 3b demonstrated better efficacy for GOT and GPT while
3¢ displayed consistent efficacy in all the serum enzyme parameters and bilirubin.
This study provided a new prototype structure displaying significant hepatoprotective

activity and opens a new avenue for further exploration.

Acknowledgement: Authors are thankful to RSIC, CDRI, Lucknow for providing elemental
and spectroscopic analyses while M. Nath is grateful to CSIR for the award of Senior

Research Fellowship.

References and Notes:

1. Handa, S.S.; Sharma, A.; Chakraborti, K.K.; Fitoterapia, 1986, 57, 307.

2. Visen, P.K.S.: Shukla, B.; Patnaik, G.K.; Tripathi, S5.C.; Kulshreshtha, D.K.;
Srimal, R.C.; Dhawan, B.N.; Int. J. Phawmacognosy (USA), 1993, 30, 241.

3. Barker, C.C.; J. Chem. Soc., 1954, 317.

4. a) Eiden, F.; Nagar B.S.; Naturwissen Schaften, 1963, 50, 402; Chem. Abstr., 1963
59, 7525h. '
b) Kricheldorf, H.R.; Angew. Chem., 1972, &4, 107.
c) Steglich, W.; Buschmann, E.; Hollitzer, O.; Angew. Chem., 1974, §6, 596.
d) Goetze, S.; Steglich, W.; Chem. B8en., 1976, 109, 2323.
e) Beccalli, E.M.; Steglich, W.; Chem, dex., 1981, 114, 1337,

5. Beccalli, E.M.; J. Org. Chem., 1984, 49, 4287.

6. a) Giambrone, S.; Dattolo, G.; Roccaro, A.; Chem. Abstr,, 1974, 83, 206047t.
b) Jones, R.A.Y.:; Sadighi, N.; J. Chem. Soc. Perkin Trans. 1, 1976, 2259.

7. a) Risitano, F.; Grassi, G.; Foti, F.; Caruso, F.; Lovecchio, G.;J. Chem. Scc.
Perrin Trans, 1, 1979, 1522.
b) Grassi, G.; Foti, F.; Risitano, F.; Caruso, F.;J. Chem. Res., 1983, 172.



698

10.
11.

12.

13.

V. J]. RAM et al.

a) Tasaki, T.; Kanematsu, K.; Kakehi, A.; J. Org. Chem., 1971, 36, 2451.

b) Barr, J.J.; Storr, R.C.; Tandon, V.K.; J. Chem. Scc. Perkin Trans. 1, 1980,
1147.

Yamamoto, Y.; Morita, Y.; Minami, K.; Chem. Pharm. Bull., 1986, 34, 1980.
Kohra, S.; Tominaga, Y.; Hosomi, A.; J. Heterocyclic Chem., 1988, 25, 959.

All the compounds were characterized spectroscopically. Selected data for the
compounds: 3a; m.p. 198°C; MS m/z 228 (M+): IR(KBr) 1680 (CO), 3320 (NH) cm—l;
1H NMR (CDCla) $ 1.28 (3H, t), 2.34 (3H, s), 2.40 (3H, s), 4.35 (2H, q). 3b;
m.p. 125°C; MS m/z 282 (M+); IR (KBr) 1690 (CO), 3300 (NH) cm_l; lH NMR
(CDC13) §1.52 (3H, t), 2.59 (3H, s), 4.56 (2H, q), 6.53 (1H, s). 3c; m.p. 205°C;
MS m/z 290 (M+); IR (KBr) 1680 (CO), 3320 (NH) cm—l; lH NMR (CDC13) $1.42 (3H,
t), 2.61 (3H, s), 4.46 (2H, q), 7.35-7.64 (3H, m), 8.24-8.58 (2H, m). 5; m.p.
140°C; MS m/z 243 (M+); IR (KBr) 2200 (CN), 3340 (NH) cm-l; 1H NMR (CDCl3)
82.64 (3H, s), 6.08 (1H, brs), 7.36-7.62 (3H, m), 7.76-8.02 (2H, m). 6; m.p.
>280°C; MS m/z 243 (M+); IR (KBr) 1650 (CO), 2220 (CN) cm-l; 1H NMR (DMSO-d6)
§2.71 (3H, s), 7.58 (2H, t, J=7.3Hz), 7.66 (1H, t, J=7.5Hz), 8.22 (2H, d, J=9Hz).
7; m.p. 200°C; MS m/z 227 (M); IR (KBr) 1630 (CO), 2190 (CN), 3220 (NH),
3400 (NHZ) cm-l. 8; m.p. >270°C; MS m/z 227 (M"); IR (KBr) 1635 (CO), 3390
(NHZ) cm_l. 9; m.p. 256°C; MS m/z 227 (M"); IR (KBr) 2180 (CN), 3240 (NH),
3340 (NH,) cm-l; T4 NMR (DMSO-d6) 85,42 (1H, s), 7.5-7.62 (2H, m), 7.66 (1H,
s), 7.75 (2H, s), 7.95-8.08 (3H, m).
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b) Male Sprague-Dawley rats (100-125 g) were caged separately in groups of
5 animals each. Group I consisted of normal animals. Group II animals were admi-
nistered thioacetamide (200 mg/kg, P.0.x1). Group III animals were fed the test
compound daily at a dose level of 6 mg/kg (P.0. x 7 days). Thioacetamide was
administered to them on day 7.

Animals of all the groups were sacrificed 24 h after administration of the toxin
and their blood collected. Serum enzyme parameters described in Table 1 were
analysed according to standard procedures and the percent protection was calcula-

ted using the formula:

(Toxin treated) - (Toxin + test compound treated)
X 100

(Normal) - (Toxin treated)
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