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Abstract-The solid state irradiation of the title compounds 4a-b gave 

two colourless products which were recognized as the corresponding 

dimers 5a-b. The cyclobutane centrosymmetric structure of the dimers 

was demonstrated by taking into account the spectroscopic data and the 

nature of the oxidation products 6a-b. 

3,4,6-Trimethylisoxazolo[3,4-d]pyridszin-l(6~-one ( 2 )  reacted with aromatic 

aldehydes to give the corresponding 4,6-dimethyl-3-styrylis0~a~010[3,4-d]pyrida- 

zin-l(6M-ones (4e-b) as yellow products.' 

We have found that compound 4 s  turned colourless after irradiation with sunlight 

even upon standing in glass tubes. The presence of a styryl group in 4e strongly 

suggested that s cyclobutane photodimer was formed under the above conditions, 

through a photocycloeddition of ethylenic bonds of two molecules of 4a. In fact, 

it is well known that the solid state photoreactivity of organic compounds is 

correlated to the presence of particular groups which are involved in the photo- 

reactions under topochemical condition.> Thus, cinnsmic acids3 and substituted 

stilbenes4 are known to give photodimera in the solid state. In addition even 

when the styryl group is bonded to heterocyclic systems such as thiophene' end 

i s o x s ~ o l e , ~  the same photoreaction takes place and dimers with a cyclobutane 

structure are formed. 



Under this view, we now report a study on the solid state photobehaviour of 

compound 4a, with the aim to show that the dimer 5 s  (wtruxillic acid type 

configuration) is obtained. The photobehaviour of the solid 4-chlarostyryl 

compound 4b in also investigated. 

The studied compounds 4a-b' and 5a-b were prepared according to the following 

scheme: 
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The dimeric cyclobutene structures of compounds 5a-b were attributed by spectro- 

scopic data and elemental analyses. In fact, the mess spectra of 5e-b show peeks 

at m/z (rel.intensity) 534 (5) and m/z 602 (2) which ere in agreement for M+ of 

dimers of 4a-b; in addition peaks at m / r  267 (100; M + / 2  of 5a) and m/z 301 (100; 

M * / 2  of 5b) are also present whereas those corresponding to A~-CH=CH-A~'+ or 

H~~-cH=cH-H~~'+ are absent. These results are  in agreement with truxillic acid 

type structures and allow us to exclude the truxinic acid type ones. However, no 

conclusive assignment concerning the configuration of 5a-b is possible on the 

basis of the above data. 

The 'H-nmr chemical shifts of N-CHa end C-CH. for dimers 5s-b ere very close to 

those of monomers 4a-b (Table). These findings suggest that the photoreaction 

involves only the ethylenic bond of 4a-b, leaving the heterocyclic systems 

unaltered. 
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Table. Spectroscopic data for compounds 4e-b and 5a-b 

Compound 'H-nmr (5, ppm, CDCla) Uv X m a x . ,  nm, (log 5 )  

4 a' 2.58(s,3HS4'-CH=), 3.70(~,3H,N-CHz), 242sh (3.05). 302 (4.12). 

7.35-7.80(m,5H,Ph), 7.48(AB system, and 364 (4.27) 

ZH, J=16 Hz, CH=CH) 

4b 2,58(~,3H,4'-CH~), 3.72(~,3H,N-CHa), 236 (3.98), 306 (3.98), 

7.35-7.65(AA'BB' system, ZH, J=17 Hz, and 366 (4.27) 

CH=CH) 

5a 2.48(~,6H,Zx4'-CHa), 3.62(~,6H,2xN-CHz), 

5.12(s,4H, ~ ~ c l o b u t a n e  ring protons), 

7.15-7.40(m,lOH.2xPh) 

5.28(brs,4H, cyclobutane ring protons), 

7.20-7.60(AA'BB' system,8H,ZxArH+) 

'This work. 'Spectrum recorded in DMSOds 

Further information was obtained by oxidizing 5a-b with potassium permanganete 

which allowed us to recover o-truxillic and 4,4'-dichloro-a-truxillic acids 6a-b 

respectively. I r ,  '3C-nmr, and 'H-nmr spectra of 6a-b were superimposeble with 

those of euthentical  sample^.^ In both cases "C-nmr of the crude acids 6a-b 

gave only one peak for the carboxylic carbons proving that other truxillic 

isomers are not formed during the oxidation. Thus, since the carboxylic carbons 

derive from the C-3' of the isoxazole systems, we assign the structure of 

the diners 5e-b to trans-1.3-di-(4.6-dimethy1-7-oxoieo~a~01013,4-d]pyridazin-3- 

yl)-cis-2-trans-4-di~rylcyclobutane (centrosymmetric structure). 

During the preparation of 4b we also isolated a colourlese compound which, an 

the basis of elemental analysis and spectroscopic date was recognized as 2-(4,6- 

d i m e t h y 1 - 7 - o x o i s o x a z o l o [ 3 . 4 - d l p y r i d a z i n - 3 - 1 ) - 1 - ( 4 - h 1 p h y 1 ) - t h - 1 - 1  ( 3 ) .  

This product was then converted into 4b by treatment with sulphuric acid o r  by 

refluxing with sodium methoxide. 



EXPERIMENTAL 

Melting points were determined on a Biichi 510 melting point apparatus and are 

uncorrected. Infrared spectra were recorded either with a Perkin-Elmer 283 

apparatus in KBr pellets or with s Perkin-Elmer 337 spectrometer for nujol 

mulls. 'H-nmr and '3C-nnr spectra were recorded on a Perkin-Elmer R32 and on a 

Varian FT 80-A spectrometers, respectively. A11 chemical shifts were reported in 

ppm downfield from tetremethylsilane as internal standard, coupling constants in 

Ha. Mess spectra were obtained by D.E.I. with a VG 70-70 EQ spectrometer. U v  

spectra were registered in methanol with a Cary-14 apectrophotometer. Irradis- 

tion reactions were carried out by using s mercury lamp (G.B.C. 250 W). 

All new compounds gave satisfactory microanalytical results. 

Preparation of Compound 3 

A suspension of 2 (1.1 g) and 4-chlorobenzeldehyde (lh)(1.7 g) in methanol (10 

ml) was refluxed for 2 min with sodium methoxide prepared from sodium (0.14 g) 

and methanol (8 ml). Rapid refrigeration of the mixture afforded compound 3 as a 

colourless solid ( ~ i e l d  625), mp 230oC (from acetic acid). I r  (nujol) 3310 and 

1660 cm-1; 1H-nmr (DMSOde) 5 2.48(s,3HS4'-CHo), 3.54(d,J=6.8 Hz,2H,CHz). 3.63 

(s,~H,NCHI), 4.9-5.2 (m,lH,CH), 5.88 (exch d.J=4 Hz,OH), 7.40 (s,4H,ArH.); 

'SC-nmr ( D M S O d )  5 171.6 (s,C=0),152.5 (s,C-3/C-7a),151.2 (s,C-7a/C-3),142.8 

(s,C-4),140.1(s),131.8(s),128.1(d),127.6(dl,ll3.2(s,C-3a),7O.l(d,CHOH),37.5(q,N- 

CH~),36.8(d,CHz),18.3(q,C-CHs). 

Preparation of Compounds 4a-b 

Compounds 4a-b were prepared according to the procedure reported in Ref.1. 

Alternatively, 4b could also be obtained with method A or B . 
A) Compound 3 (0.15 g)  was refluxed for 5 min with sodium methoxide (Na 0.03 g, 

methanol 5 ml). The expected 4b was then recovered as yellow crystals (yield 

52x1, mp 260°C (lit.' 26ODC1. 

B) Compound 3 (0.15 g) was treated with sulphuric acid (4 mll and left at room 

temperature for 1 h. The solution was then added to ice-water to give a yellow 

solid which was worked up and recognized (me and 'H-nmr spectrum) as 4b (yield 

62%). 

Preparation of Compounds 5s-b 

A solution of compound 4 a  (0.194 g) in hot ethanol (50 mll was deposited on two 

glass plates (40 cm x 40 cm). After evaporation of the solvent the plates were 

covered with another two glass plates and the sandwiches were irradiated for 3 h 
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each side. The solid was then recovered by flushing the plates with acetone. 

Concentration of the solvent left the solid 5 s  (0.172 g, yield 92%), mp 2700C 

dec. (from dimethylformamide and sublimation at 19O0C/10-ZmmHg), By the same 

procedure compound 4b (0.204 g) i~ hot ethanol (100 ml), irradiated for 4h, gave 

the colourless dimer 5b (0.174 a .  yield 85%), mp 285-2860C dec. (from dimethyl- 

formamide). 

Oxidation Reactions of C o m ~ o u n d s  5a-b 

Compound 5a (1.945 g) suspended in water (12 ml) was treated with sodium hydro- 

xide (1 N, 5 ml) and added dropwise with e solution of potsssium permanganate 

(2.5% w/v, 20 ml). The mixture was stirred at 40°C for 40 h end filtered. The 

solid, containing manganese dioxide together with unrescted 5 e  was treated again 

in the same manner. The new solid was treated with sodium sulphite and concen- 

trated hydrochloric acid to recover unreacted 5 a  (0.095 g); addition of dilute 

hydrochloric acid to the combined alkaline solutions gave a solid (0.251 g) 

which was worked up and recognized as 6a ("C-nmr, 'H-nmr and ir spectre). 

Treatment of 5b (1.82 g) by the same procedure gave unreected starting materiel 

(1.163 8) end a solid (0.195 g) which was recognized as 6b by "C-nmr , 'H-nmr 

and ir spectra. 
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