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It has been shown that the nng contraction of sxx membered cyclx hydrazxdes I Into the corre- 

spondlng N-aminolactams II can br promoted by hydrazlne hydrate (l), s&urn hydroxide (2) or 

hydrochlorrc acid (3). However the Inverse transformatxon of compounds of type II xnto I has 

not yet been reported In the literature (4). In this paper we would llke to describe the first 

A or B = CH 
2 

I II 

example of this ring expansion. This concerns the N-anunophthakrmdlne derlvatlve V tilch 1s 

converted Into the condensed 2,3-dtiydrophthalazxne-l(ZH)-one VI. 

In the course of 

llrmdxne III was 

(TSOH.H~O) for 3 

( I-PrOH). 

our work on the synthesis of tricyclic derxvatlves of xsomndole, N-ammophtha- 

condensed wz~th ethylbenzoylacetate IV In the presence of ptoluensulfonx acid 

hrs. In refluxlng benzene to give compound V In 77% yield, m.p. llG-lll*C 

On the basis of spectroscopic and thermal analyses, V was shown to be a 7:3 rmxture of ethyl 3- 

phenyl-3[(1-oxo-2-1somndollnyl)imlno]proplonate Va; 
-1 

IR (CHC13). 1730 (v C-0 ester), 1700 (v C=O 

lactam), 1625 (v C=N) cm , NMR (Cx13) 6 1.01 (t, J = 7, 3H, CH3), 4.00 (q, 2H, CH3+!2), 

4-01 (s, ZH, CH2-CO) , 4.80 (s, ZH, CH2N) and ethyl ~[(l-oxo-2-iso~ndo~nyl)~no]cxuxunate Vb, 

1R (CHC13). 3245 (v NH), 1700 (\ C=O lactam), 1665 (v &G ester H-bonded), 1620 (v C=C) cm-l, 

NMR (CDc13) 6 1.30 (t, J = 7, 3H, CH3), 4.02 (q, 2H, CH3W2), 4.26 (s, 2H, CH2N), 5.06 (s, lH, 

CM), 9.79 (s, lH, M-I). 

Subsequent treatment of V with a catalytic amount of TsOH.H20 In toluene for 18 hrs. at reflw 

m a Dean-Stark apparatus produced a nearly quantltatlve yield of a compound VI, m.p. 207-208' 

(Acat) C17H12N202, M+ dg 276; 
-1 

IR (CHCl$ 1715 and 1670 (v C-0) cm , NMR (CDCl3) b 5.23 

(s, 2H, CH2N), 5.94 (s, IH, <H-CO) and 7.3-7.8 (m, 8H, aromatzc H), 8.15 (d, J = 7.5, 1H, H 

per1 to co). 
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On the basis of evxlence described below, VI was shown to be ~phenyl-~-p~azolo[1,2-blph~a~- 

zone-1,5(.5H,lOH)~one. Cataly-tx reduction of VI over I%02 xx acetxc acid at room temperature 

afforded the Uydro compound VII, m.p. 
-1 

128-1310 (EtoH 70%; IR (CHC13) 1710 (v C=C pyraz.) 

and 1670 (Y C=Q phthalaz.) cm ; MB (CDC13) 6: 2.75 and 3.25 (2 dd, J = 10 and 3, 
gem 

= 17, J,,, 

J CH240-y-CH2 = 
1, ZH, CH2CO), 4.65 and 5.37 (2d, Jgem = 16, 2R, CR2N) and 5.90 (dd, uLH, 

CI(-CR2) (5). 

Compound VII was dependently synthesized by reactI% 2-bromomethylbenzoylchlor‘lde +~~th 5-iphe- 

nyl-pyrazohdln-J-one In dxoxane m the presence of tmethylarmne (6): 

Q ‘,I 
HN’ 
HA d ___* VII 
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An attempt to reduce the C-c double bond of the pyrazole mng of VI by treatment mth 3% SO- 

bum amalgam in 97% ethanol at $O-50 a for 1 hr. gave only ethyl Z-[(2,3_drhydro-3-oxo-S-phenyl- 

2-pyrazolyl)methJil]benzoate VIII, m.p. 147-ld8' (AcCEt), 
-1 

IR (CHC13): 1710 (v 60 ester) and 

1700 (v C!=O pyraz.) cm ; NMR (CDCl3) 6 1.43 (t, J = 7, 3H, CH3), 3.72 (s, 2H, CH240), 4.45 

(q, ZH, CH2-CH3) and 5.47 (s, 2H, CH2N). 

In order to correlate compounds VI and VII, the oxldatlon of the pyrazoLdinone moiety of VII 

mth N-bromosucclmrmde (NBS) m Ccl, was also tried. No VI could be detected, but instead 
4 

3-(1,2~yd~o-l-oxo-2-phthalazlnyl)-3-phenylprop~o~c acid 

159-1600 (Et0H 70@, 
-1 

IR (CHC13) 280~~2200 (v OH), 1720 (v 

laz.) cm , NMR (cDc~~) 6 3.14 and 3.43 (2 dd, J = 
gem 

16, 

(dd, lH, C&CH2) and 8.45 (s, 1H, C&N). 

IX was Isolated In 42% meld, m*p* 

C=O acid) and 1665 (v C=O &tha- 

J 
VIC 

= 9 and 7, 2H, CH2-CO), 6.56 

A plausible explanation for this nng opemng 1s the radical attack by NBS on the benzyllc 

carbon of the dlhydrophthalazone moiety of VII with subsequent formatIon of the IntermedIate 

acyllrmruum salt XI which 1s then opened by water to give the acid IX. 

VII: 

XI 

IX 

Tb.ls mecharnsm IS supported by the detection In the NKR spectrum of the crude reactlon rmxture 

before water treatment, of a 

The acid-catalyzed formation 

represented In Scheme II. 

sIgna at 6 8.34 (CDCl 
3 
) asslgnable to the Ha proton of X or XL 

of VI from V could be explaned by the two mechalustlc pathways 

Scheme II 

VI 
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The h*rolytic mecharusm (Path B) was excluded when the ring expansion of V was run under 

strictly anhydrous comtions. In this case, after the usual work-up, compound VI was still 

Isolated In good yield. Furthermore, when the reactlon was carried out In the presence of 
18 
0 enr?ched water for 44 hrs. at reflux wIthout a Dean-Stark apparatus, the product VI, ob- 

tuned In 80% yield, did not contain 18 0 detectable by mass spectrometry. The mechalvsm 

proposed UI pathway A seems therefore the most likely one. It Involves the formation of an 

IntermedIate dlazlrldlne which subsequently evolves Into the six membered dlhydrophthalazlno- 

ne demvatlve. The facile ring closure to form the pyrazolo[l,Z-blphthalazlne VI completes 

the process and can be consldered the drlvlng force of the full reactlon. *) The same reac- 

tlon can be performed tvlth BF 
3 
.Et20 although In lower yield. 

Correct mlcroanalytlcal data have been obtained for all compounds described In this commumca- 

tlon. 
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