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Abstract: The reaction of arylmethylenema lonaldehyties I with various types of 
olefins afforded a series of 4-aryl-3,4-dihydro-2H-pyran-5-carboxaldehydes III. 

Esploring chemistry of arylnethylenemalonaldehydes I, readily accessible by 

the method recently developed in our Laboratory’, we have ascertained a very 

pronounced reactivity of these compounds in cycloaddition reactions2. Playing 

here the role of a 4n- or &-component the dialdehydes I afford numerous nevd 

compounds, including hitherto undcscribed structural types of heterocyclic 

and carbocyclic series. 

As an example of synthetic potentialities of the studied additions we report 

in this paper the synthesis of a family of 4-aryl-3,4-dihydro-2H-pyran-5- 

-carboxaldehydes III. Table 1 shows that the double bond character of the 

2n-component used here (II) can vary from that of simple olefins to highly 

activated ketene acetals 
4 

. In most cases the reaction proceeds readily, sicply 

by mixing both components in an inert solvent 
5,6 . 

. ihe reaction with olefins, 

requiring sonewhat higher temperature, can be facilitated advantageously by acid 
7 

catalysis . Interestingly, the reaction of the dioldehyde I (Ar=p-C1C6H4) with 

cyclopentsdiene afforded also the dihydropyran derivative IIId9. As for as the 

effect of substitution in dialdehydes I is 
1C 

concerned electronegative sub- 

stituents enhance the reaction rate . 
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The dihydropyran aldehydes III represent a new family of compounds, which are of 

a considerable preparative and theoretical interest. Full account of our r3rork 

will be published in Collection of the Czechoslovak Chemical Comnunications. 
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Table 1 r’,-Ar\fl_3 ,4-diiiydr-o-;.~IJ_p;,r~n-~-~~~r~o;~~~d~l~~,,,~~~ 1’1 

j. I I R 
1 i; 2 

ii 

5 
..-^, 
I. iir Catalyst Yielci(!<) I;.p. (C,p.)OC 

i ,c ! :c! ii i-l L_Cl_i_‘i.i &I* 56.0 (140/0.2) 

t’li PI-1 +I H 4-i ;eE-Pi1 ZnI 
2 67.5 121.5-124 

PIi i’li f-l i-l 2-t hienyl Zniz 5U.O 165-166 

tl -CH=CII-CH, - 1.i .&Cl-Ph 

liL 

40.0 x 133-136 

e ctti ;j tt i;-Cl-Pi1 92 l OY (13Ljjo.z) 

f cto H 1.: t-1 C-i,,cD-i% C6,3Y (130-135/0.2) 

CJ I iphZ t-i I ,e i ;e 4-i .eO-Ph c; ;;” 
. 135_13g 

h I& H i,iC I-:e ;I-thien;/l - 42.0 
t : 

139-141 

i i ie0 : ,co H II 4-i co-Ph 31.6 (155-160/0.2) 

j i ,cS I .cs L-l ti z-thienyl - L3.5 GC.5-91 
.- 

‘Gnc of po ssib1.e isor,iers; y : . r.ilxture of isoners; ’ morphollno, 
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z . Arnold, V. I:rz\l, U. Ovoi:5k .: Tctrahcdron Lett. 2, 1725 (1X2). 

tiigh rczcctivity in cycloaddit ions ?‘Jair; recently found also by Pol.ansI:y3 &‘i i t h 
2-benxyliderle-1 ,J-indandionc anti sane other l,l.-dicarbonyl ethylolies. 

J. Sitter , 3. Leitich, t-1. Pat-tale, G.E. C)olansi;y, 1;. Riemer, U. Ritter- 
-‘iho!.lzs, 6. Sciilamann, 8. Still:ericg: Cliai. Ecr. l.&, 1020 (13X). 

Dthcr types of multiple bonds \yerc also found to react. Thus addition of 
nitrosobenzcne to clialdehydcs I gives prociucts prcsu:;lably related in 
structure to sldehycies iii. Further Work on these litlos is in proyrcss, 

;.‘e observed only sliyht solvent eFfcct (I; CI I_.&‘~ c\lclohes;lne 
equals approx, 

3 for IIIe) in accord with the idea of an, Jin principle, concerted process. 

As an example we ::ii::cd ‘2- thienylnethylenenalonaldchyde (G.166 g; 1 m;~ol) 
and Ckl,=C(SCH,), (0.123 9; 1.025 mmol) in benzene (4 ml). After standing 

overnight the solvent was renoved and the residue was treated with ether 
(0.5 ml) at DoC. The separated product IIij (0.24 rj; 83.9’k; n.p. 06-30.5°CJ 
aas crystallized from cyclohexanc. i,;.p. CG.S-91°C. UV spectrum (EtOH), nm 

(E .lD_“) : A rilax 242 (19.6) ; Sll ;54 (18.5). lH-,,,.;, spectrum 60 KHz (CDC13), 

6: 9.3 (s, lti, -CHcj); 7.2% (d, 3 = 2.5 Hz, lH, -D-CH); 6.85-7.25 (n, 3H, 

t hienyl) ; 4.10-4.67 (m, lH, Ar-CH); 2.27-2.68 (m, 2H, -CE,,-); 2.22 (s, 3H, 

cli;js-) ; 2.15 (s, 3ti, CH3S-). II< spectrum (CC14), cm 
-1 i 

: 2727W , 2833w 

(C-H in CH=O); 1653s(C=O); 1631s (C=C); 2933w, 1435n, 1315w, 1021m. 963~ 

(C-E in S-CH3). 

Vhile acid catalysis is well documented in Diels-Alder reaction, in case of 
unsaturated carbonyl compounds it has not been unequivocally ascertainedC, 

G. Desinoni, G. Tocconi : Chem. Rev. 75, 651 (ls75). 

By cant rast , in the reaction of aldehydes I with butadiene or 2,3-dincthyl- 
butadiene the role of the 4n-component is taken over by 1,3-dienes. the 
cyclic 1 ,l-dicarboxoldehydes being the nain reaction products. 

This dependence can be understood to reflect the acidity of dialdehydes I, 
looked upon as organic Lewis acids (seelas). 
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