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Abstraot : l-Phenyl-4-vlnylpyrazole reacts with methyl 
proplolate and N-phenyloalelmlde glvlng vla the Dlels-Alder 
1: 1 abducts, product8 (4) and (8). and also the 1:2 adduots 
(5). (6) and (9) resultlng frown an “anew reaction of the 
lnltlally formed cycloadducts. The obtentlon of the adducts 
(5) and (6) in equlaolrcular amounts 1s a good example of the 
non-regloselectlve character of the menew reaction. The 
reaction with tetracyanoethylene takes place through the 
oleflnlc substltuent giving the ,2 l ,2 adduct (10). 

There are several examples where a pyrazole falls to undergo cyclo- 

addltlon reactions under condltlons slmllar to those ln which other heterocycllc 

compounds will react. ’ 
Our studies on I-phsnyl-4-vlnylpyrazole (1) confirmed this lack of 

reactlvlty towards dlethyl asodlcarboxylate (DEAZD12 and even wlth the strong 

dlenophlle U-phenyl-1.2.C-trlarollne-3,5-alone (PTADj3. Only In the case of the 

reaction wlth dlmethyl acetylenedlcarboxylate (DEAD) ln a sealed vessel under 

pressure and at high temperature uere the lndazole derlvatlves (2) and (3) 

obtained.’ 
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Nou further work with other dlenophlles reveals neu examples of cyclo- 

aadltlon reactions, some of which involve partlclpatlon of the pyraxale rlng. 
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The raactlon of the vlnylpyratole (1) with methyl proplolate (HP) was 

conducted at 150*C under pressure for five days. The crude mixture contained 

much polymer but, when It was purified by column chromatography, two major 

fractions were obtalned which were further purlfled by h.p.1.c. In spite of thls 

double purllicatlon process neither rractlon cosprlsed a single pure compound. 

,fhe ‘H nmr spectrum of the first fraction was conslstent wlth the 

struoture of the lndazole (4). showing a singlet at 43.24 (CO2CH3), wlth other 

signals located In the aromatic region. A singlet at 68.28 can be assigned to H3 

and the two doublets of doublets at 67.96 (J 8 and 1 Hz) and 7.87 (J 7.5 and 1 

Hz) must be H4 and H6, whilst the double doublet at 67.25 (J 8 and 7.5 Hz) can be 

assigned to H5 on the basls of deooupllng experloents. The coupling constants 

8 Hz (J4,5), 7.5 Hz (J5,6) and 1 HZ (J4,6) found for the lndatole (4) are very 

close to the data reported for l-methyl lndaxole.5 The lmpurlty (ca. 151) ln 

thls fraction had two clear singlets at 68.85 and 3.97 ulth relative lntensltles 

1:3. 

The second material eluted from the column was also rechromatographed by 

h.p.1.c. and elemental analysis showed a molecular formula ClgH18N20,,. The ‘H 

nor (200 MHz) suggested an egulmolecular mixture of the lsoaers (5) and (6). 

these two 1:2 adducts sre obtalned from a Dlels-Alder oycloaddltlon followed by a 

non-regloselectlve ‘enen reaction. Little work has been reported on this 

reaction ulth proplollc ester and, although apparently the linear isomer pre- 

dominates over the branched isomer In most cases,6 s recent example 1s known 

where in the reaction of the 3-vlnylthlophen with HP. thls last isomer (7) was 

Isolated excluslvely.7 

The sdduct (5) 1s charauterlred by two triplets at 63.36 (J 8 Hz) and 2.8 

(J 8 Hz), two doublets at 67.8 (J 8 Hz) and 7.1 (J 8 Hz) assigned to H6 and H5. 

and a singlet at 8.33 to H3. The ‘H nmr of compound (6) showed a double doublet 

at 66.61 (J 5.6 snd 4.4 Hz, H6), two singlets at 66.28 and 5.5, a triplet at 

64.15 (J 6 Hz, H4) and a multlplet at 62.66-2.76 (H5) with a very close 

slmllarlty to the adduct (7). 
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The reaotlon of (1) with N-gh~l~alelalds wal) also oarrlod out ln a 

sealed vsssel at 150.C. Two products wore isolated from the reaction olxture and 

characterlaed speotroscoploally. Elemental analybls of the float oompound eluted 

froa the column lndlcated the formula CzlH17N302 and the ‘H and 13C nmr spectral 

data wet% coapletely compatible with formation of the lrl adduct (8) produosd by 

-4 l 
,2 cycloaddltlon and H-ahlft. The second compound was a 1:2 adduot (9) 

resulting from an “enen reaction of the lnltally formed cycloadduot with a second 

molecule of N-phenylmalelolde. 

tetracyanoothylena (TCNE) reacted with (1) ln a different uay. The 

reaction took place In dlchlorooethane at room temperature and the ,2 l ,2 

cycloadduct (10) was lsolated ln hlgher yield (801) than the precedent cases. 
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The neu results described ln thls work agree ulth those of our prevlous 

studles2-’ on the reactlvlty of the I-phenyl-4-vinylpyraxole wlth dlenophlles and 

show that Dlels-Alder adducts are obtained only at hlgh temperatures under 

pressure when there are no competltlon reactlons of the olefln substltuent wlth 

the dlenophlle at lower temperatures. 

EXPERIHENTAL 

1.r. spectra wore l eaeured ln CHBr3. using a Perkln-Elmer 577 spectrometer. ‘H 
spectra were recorded ln CDCl (ca. 30s) at 200 MHz uslng a Bruker AC-200 and 13C 
nmr at 20 MHz using a Bruker ;)P-80. Ups were deterolned In a Kofler hot stage. 
H.p.1.c. was performed on a Waters lnrtrtnrnt urlng semlproparatlve slllca carbo- 
wax oolumn elutlng ulth mixtures of ethyl acetate and hexane unless othervlse 
stated. 

Reaction between l- hen l-4-vln 1 razole and oeth 1 
f;o;:E;;te.-l-Phenyl-4-vlny!pyrixole (2yg~y0.D117 mall andYffP (1.95 g, 0.023 no11 

oromethane (20 al) were heated at 15OOC for 5 days in an enclosed steel 
bomb. The crude mixture was purlfled by column chromatography using hexane- 
alethyl ether (9: 1). The flret fraction eluted wan further purlfled by h.p.1.c. 
(eluent hexane-ethyl aoetate C:l) to glve an lmPuf;4;a~$~ of methyl l-phewl- 
lndazole-7-carboylate (4) (0.02 g, 0.651). 6 H 3.24 (8, 3 H), 
7.25 (da, J 8 and 7.5 Hz, H51, 7.6-7.4 Cm. S”!!?t( 7.87 (dd,‘J 7.5 and 1 Hz, H6) 
7.96 (ad, J 8 and 1 Hz, HP), 8.28 (a, 1 H, H3); 6 C 51.5 (q), 116.4 (51, 120.4 
(01, 124.1 (d), 125.3 cd), 126.6 (~1, 127.4 cd), 129.0 (a), 129.7 (a), 134.5 (01 
135.9 Cd), 142.0 (5). 

The second fraction eluted (0.5 g, 131) was also rechromatographed by 
h.p.1.c. (hexane-ethyl acetate 4:l) but the olxture of isomers (5) and (6) could 
not be resolved (0.2 g. 5.21). (Found C 67.38, t&5.47. N 8.35, C H N 0 
requires C 67.44, H 5.36, N 8.28). 6 H 2 66-2 76g$8 3 tl, 2 8 
(t, J 8 Hr. 2 H), 3.1 (9, 3 H), 3.21”?s: i7i: “; 3: (t J i Hz ‘2 H?‘3 67’(s: 
3 H) 3.79 (5, 3 H), 4.15 (t, J 6 Hz, 1 H), 5.; (i, 1 Hi. 6.28 is, 1 ;o,‘i.61 
(da, J 5.6 and 4.4 Hz, 1 H), 7.1 (d, J 8 Hz, 1 H), 7.25-7.48 (m, 11 H), 7.79 (d, 
J 8 Hz, 1 H) and 8.34 (s, 1 H). 6 C 28.7 (t), 31.3 (t), 32..6 (01, 34.8 (t), 
51 .,4 (q) 51.6 (9). 51.9 (q). 52.2 (q), and aromatic carbons 116.1, 120.4, 124.6, 
126.2. 127.5, 127.7, 129.3, 130.4, 134.6, 137.6, 138.2. 




