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Abstract: The structures of the novel adducts (9 ), prepared from the reaction between powder of 4(3H )- 

quinazolinone derivatives (8) and acetyl nitrate at room temperature, were elucidated by chemical modification 

and spectroscopy. The final structure of 9a (designated as AP3) was confirmed by X-my crystallography as the 

3-nitro-4(3H)-quinazolinone derivative. 9a elevated the cyclic GMP level in cells showing antiaggregating 

activities and had a relaxing effect on rabbit vascular smooth muscle in a concentration dependent manner in 
vitro. 

We previously reported*) that the 2-nitro-l(W)-phthalazinone derivative ( 1) showed a potent hypotensive 

effect and dose dependently inhibited platelet aggregation. To examine their structure and activity relationship, 

various kinds of 2-nitro analogues of 1 were prepared. The 4-unsubstituted derivative (2) did not afford a 

corresponding 2-nitro-4-unsubstituted analogue (3) but gave a 4-acetoxy-2( lH)-phthalazinone (4) at 0°C or its 2- 

nitro derivative (5) at room temperature. The 1,2-addition of various kinds of chemical species to the azomethine 

group L& ionic or concerted mechanisms has been reported,z) but the acetoxylation of the azomethme group has 

not been reported except for a potential intermediate (6) proposed by Dewar et al.3) On the other hand, Bordwell 

et 111.4) suggested that acetyl nitrate added to various kinds of alkenes ti cyclic addition mechanism gives a cis- 

adduct of fl-nitro acetates. Because the distribution of the highest occupied molecular orbital (HOMO) was 

observed at the azomethine region of 2 and 7 as shown in Fig.2,5) we calculated the molecular orbital for 50 

kinds of compounds such as heterocycles and the shiff bases in order to extend this “acetoxylation” to other types 

of compounds possessing the azomethine moiety in the molecule. Then we employed the 4(3H)-quinazolinone 

derivatives (8), which are the regioisomers of 7 and showed a similar distribution of the HOMO as shown in 

Fig.2. The present paper dcscrii the prelimioary results of the reaction on 8 and the pharmacological profiles of 

the novel products. 

The reaction between acetyl nitrate (AN) and powder of 8 (10mmol) was allowed to proceed in the same 
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1, R, = CH,ONO, R2 = NO2 

2, R,=H, b=H 

3, R,=H, R,=NO, 

4, R, = OCOCH,, R2 = H 

5, R, = OCOCH,, R2= NO2 Fig. 1 
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Fig. 2 

8a, R=H 
8b, R=CI 

Fig. 3 

8 

11 

manner described before’) and quick recrystallization of the crude product afforded colorless adducts (9)6) over 

an 85% yield. The structures of 9 were elucidated by chemical modification and spectroscopy.6b) Finally, the 

structure of 9a was contirraed by X-my crystallography7) as the atomic features show in Fig.4. The negative 

charge on the nitrogen of the azomethiae moiety of 8 as shown in Fig. 2 must be attributed to the stabilization of 

the N%Nll bond of 9a compared with the case of 5. Thus, we succeeded in not only employing the 

“acetoxylatioa” to the azomethiae moiety of 4(3H)-quinazoliaoae derivatives but also the nitration of both the 

lactarn and the azomethiae moiety, simultsaeously. Furthermore, the isolation of the novel IV-aitrolactam sdducts 

such as 9 a aad 9 b significantly support the contribution of the potential intermediate 6 on the nitration of 
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quinolme. 3, 

Fig. 4. CRTEP drawi- of 9a derived from the X-my coordiies 

The inhibitory activities of 9a and 9b on platelet aggregation were evahrated by a modification of the 

method of BornsJaf using rabbit platelet rich plasma in vifro(Table 1). Both compounds 9a and 9b inhibited the 

aggregation induced by adenosine diphosphate (ADP), collagen, and arachidonic acid (AA) in a similar 

concentration dependent manner and inhibited the aggregation completely at a concentration of 100uM. Both 

compounds 9a and 9b also relaxed rabbit aortic strips in a concentration dependent manner and their pD2vahtee 

were 5.36*0.72 and 5.40*0.65 compared with that of sodium nitropruside (SNP: 4.08+0.66), respectively. 

Since the vasodilation and the antiplatelet action of organic nitrates and thiol nitrates are mediated by cGMP,!Q this 

mechanism was also studied. As shown in Fig. 5, incubation of 9a with the isolated aorta prepamtion elevated the 

cGMP level in the cell to 6.6-fold the basal level, but the pretreatment with methylene bIue reduced it to 27.6%. 

Thus, our fmdings demonstrate that the N-&rolactam derivatives such as 1,9a and 9b significantly increase the 

cGMP level in cells and are a new class of guanylate cyclase activator. The addition mechanism of AN to 8 and 

the pharmacological details of 9a and 9b will be reported in the future. 

Table 1. Antiaggmgatit@Go, M) and vasodilating activities of9a and 9b 

IUdUCWS 

AlW0mM~ Collagen(Iop&l) AA(t25~iM) PD2 

9a 4.8 x 10-s 5.2 x 10-S 5x105 5.36 It: 0.72 

9b 4.6 x l&5 5.2 x lo-5 4x lo-5 5.40 f 0.65 

SNP 9.5 x lo-5 10-4 < I x l&4 4.08 f 0.66 

Antiaggregating activitiw were measured by the turbidomatric methods) and tbe teat compounds were 
preinc~bated with PRP for 3min at 37”C, then each inducer was added to induce platelet aggregation. Ia) 
Vasodilating activities wae measured using a transverse strip preparation of rabbit thoracic aorta in 
oxygenated Kreb’s buffer @-I 7.4) at 37’C. Each pnqamtions were preamtracted with KCl@OmM), then the 
test compotmds were added to the orgen chamber, cumulatively. Results are expressed es means *SEM(n=3). 
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q p moVmg wet tissue 

SNP cant 9a+MB 9a 

Fig. 5. Effects of 9a (1OOmM) and SNP(30mM) on production of intracellular cGMP levels 

Rat aortic transverse strip with intact endotbelium was preincubated with 3-isobutyl-l-methyl 
xanthine(IBMX: ~OOJN; to inhibit phosphcdiesterase) and indomethacin(3OgM) for 3Omin at 37°C in 
the presence or absence of metbylene blue(MB: lOOpM, n-3). The test compound was treated with the 
medium for lmin at 37”C, then terminated with TCA. cGMP assay were performed with a 
radioimmunoassay kit(Amersbam) in duplicate. Results are expressed as means f SEM (n=3). 
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