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Abstract --- 4-Hydroxymethyl-1(2H)-phthalazinone (21 was preferably 
c- 

prepared by reduction of 4-ethoxycarbonyl-1(2H)-phthalazinone with 

N a n 4  in EtOH in good yield. The synthetic method was applicable 

for the preparation of 7-ethoxycarbony1-4-hydroxymethyl-l(2H)-phtha- 

lazinone and its 2-phenyl der~vatlve, where the regloselective re- 

duction of the ester at the position 4 was possible, leavlng the 

ester at the position 7 intact. The Grignard reactLon of 4-ethoxy- 

carbonyl-1(2~I-phthala~inone was also described. 

During the studies on antiathereosclerotic agents. 4-carbamoyloxymethyl- 

l(25)-phthalazinone (1) and 4-hydrorymethyl-l(2H)-phthalazinone (21 were found 
e 

to possess considerably potent inhibitory effects on platelet-aggregation induced 

by ADP and also on edematous arterlal reaction.') In order to obtain lnslghts 

into the structure-activity relationship of the 1125)-phthalazinone derivative, 

it was necessary to explore the more efficient and versatile synthet~c methods 

for the phthalazinone der~vative bearing a hydroxy group on the carbon atom 

attached to the position 4 .  In the present paper, we describe synthetic methods 

of (51, its analogs having substituents on the benzene ring, and also phthalazi- 
nones carrying a secondary or tertiary alcohol at the posltion 4. 
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The compound (2) itself was synthesized as early as in 1 
by reactlo" of 0 - ( 0 - h y d r o x y a c e t y l l b e n z o i c  acid with hydrazine. The benzoic a c ~ d ,  

2 5 -  



whose structure was later revised by matt3' as isochroman 1.4-dime (L), was 

obtained by bromination of 0-acetylbenzolc acid and subsequent hydrolysis with 

water." The corresponding 2-phenyl derivative was also prepared by treatment 

of phenylhydrazine and subsequent treatment of the resulting hydrazone (4) with -., 
potassium hydroxide, that led to the recyclization of 4 to 5 as depicted in the 

h - 
following scheme. 3' 

- 4 

In the above synthetic route, difficulties were found in controling the 

reaction condition of bromination on 0-acetylbenzolc acid, in which the product 

was inevitably contaminated with dibromo compound. In addition, in most cases 

the route can not be applied for derivatives having substituents on the benzene 

ring, because of the inaccessibility of the starting compound. Under the circum- 

stances, we wlshed to explore other synthetic pathways which will enable us to 

develop further modification of the compound (21 .  
c. 

when phthalic anhydride was bailed in absolute MeOH in the presence of 

catalytic amount of KCN for 2 hr, a half-ester of the phthallc acid was produced. 

After chlorination of the half-ester with SOC12, the acyl chloride was treated 

with excess diazomethane in ether to afford dlazoacetyl compound of mp 128-129', 
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C8H1003N2 (51, which showed a typlcal absorption band due to N+N at 2170 cm-l in 
the IR spectrum. Stirring with dilute H2sO4 converted 2 into 3 under evolution 
of N2. whose spectral data were identical with those of a sample ohtained by 

Gabriel's method. However, this procedure was not preferable, because treat- 

ment wlth SOC12 produced a considerable amount of phthalic anhydride as an unde- 

sirable product and the use of diazomethane limlted scaling up of the preparation. 

6 
w 

Next, we examlned the preparation of 2 from 4-carboxy-l(2H)-phthalazinone (L), - 
since the latter compound could be obtained easily by oxidatmn of tetraline with 

KMn04, followed by treatment of the resulting aqueous filtrate with hydrazine 

hydrate.4) 4-carbonyl-2-phenyl-l(2g)-phthalazinone which melted at 222-223O. 

C15H1003N2 (8) could be synthesized by a similar procedure with 7. Both 1 and 5 - 
were esterifled with EtOH in the presence of conc.H2S04 to afford the corresponding 

ethyl ester 9 and 12. Although no crystallme products were obtained by reduction 
?., 

of 9 or 10 with LiAlH In THF, reduction of 2 with N ~ B H ~ ~ )  in EtOH afforded color- - - 4 

less needles of mp 203'. CgH802N2 (21 in 93% yield, whose physical properties are 

the same of those ohtalned by the Gabriel's method in all respects. The ester (101 - 
was also converted into 5 by the same NaBH4 reduction, mp 166-158'. Cl5Hl2O2N2. 

whose spectral data were identical wlth those of a sample ohtalned by the Knatt's 



Seki et a ~ . ~ )  investigated extensively the NaBH4 reduction of ester groups 

in protic solvents to find out that the ester group attached to an electron deffi- 

cent carbon atom is more susceptible to the reduction. Clearly, the successful 

reduction o f 2  and 2 will be due to the electron withdrawing effect of the l(2H)- 
phthalazinone ring on the 4-ethoxycarbonyl group. 

By this way 4-hydroxymethyl-lI2H)-phthalazinone havlng substituents, such as, 

ethoxycarbonyl, halogen, methoxyl,.. on the benzene ring could be prepared in 

good yield. For example, 2,4-dimethylacetophenone obtained by the Friedel-Crafts 

acylation from m-xylene was oxidized with KMn04, followed by treatment of the 

aqueous filtrate with hydrazine hydrate, and then esterified by a conventional 

procedure to afford 4,7-his (e thoxycarbony1)- l (2KI-phthalazinone (11) in 72% yield. - 
When the reduction with NaBH4 was carried out in EtOH at low temperature between 

-10' and So in the presence of CaClZ, 7-ethoxycarbonyl-4-hydroxymethyl-l(2H) -phtha- 

lazrnone was obtained in 78% yield, mp 206-207~. C12H120qN2, NMRIDMSO-d6)g: 1.32 

(3H, t, J=7Hz), 4.29128, q, J=7Hz). 4.55(2H, sl, 5.43(1H, broad). 8.10(1H, q, J= 

8Hz. J=ZHz), 8.30(1H, d, J=8Hz), 8.80(1H, d, J=ZHz), 12.40(1H, s].lz). 

In order to determine unambquously the structure of 2 ,  the compound was prepared 

in an alternative way from 7-bromo-4-hydroxymethyl-l(Z~l-phthalazinone of mp 222- 

223O, CgH702N2Br (21, which was synthesized starting from m-bromotoluene by the 

same reaction sequences. Heating at 160° with a equimolar cuprous cyanide in DMF 

for 15 hr, converted 12 into 7-cyano-4-hydroxymethyl-l(2g)-phthalazlnone (14) of - 
mp 226-227', C10H702N3 in 60% yield, which showed a typical absorption band due to 

CiN at 2220 in the IR spectrum. By the treatment with 20%-KOH solution at 

70°, 2 was hydrolyzed to 7-carhoxy-4-hydroxymethyl-l(2~l-phthalazinone of mp 298- 
300°, which was then ester~fied with EtOH in the presence of cOnc.H2S04 to afford 

2 of mp 204-206~. The spectroscopic data were identical with those of a sample 
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obtained by the foregoing procedure. 

  he synthesis of phthalazinone derivatives having alkyl group on the benzene 

ring as 15 was preferably carried out by the method using diazomethane, starting - 
from 4,5-dimethylphthal~c anhydride. 7 )  

1n order to modify the hydroxymetbyl group at the position 4, the ester (5) 
was sub~ected to the Grignard reaction to give 4-(1-hydroxy-1-methylethyl)-l(2H)- 

phthalarlnone melted at 212-~13~. CllH1202N2 (51. In the case of the Grignard 

reaction of N,N-dimethylaminopropylmngnesium chloride on 9, contrary to Our expec- 
tation, 4 - ( N , ~ - d ~ m e t h ~ l a m ~ n o ~ r o ~ ~ 1 c a r b ~ n ~ l ) - 1 ( 2 ~ ) - p h t h a l a z i n o n e  of mp 159-160°, 

Cl4Hl7O2N3 (51 was formed as the main product in 43% yleld. Poor nucleophillcity 

of this reagent and steric hindrance around 4-position presumably made the second 

attack of the Grlgnard reagent to the carbonyl intermediate difficult. 



When 17 was allowed to react with NaBH4 in EtOH at room temperature, the corres- ... 
ponding secondary alcohol 4-(4-N,N-dimethylamlno-l-hydroxybutyl)-l(2~)-phthala- 

zinone of mp 100-102~. C14H1902N3 (2) was obtained. 
The 4-hydroxyroethyl-l(ZH_)-phthalazinone derivatives thus prepared played 

an important role for the clarification of the structure-activlty relationship 

and the results wlll be reported separately. 
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