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SJMQiRY: The hitherto unknm l-benzoyl-4,5-dihydro-4,5-dimethylene-3-phenyl-l~-pyrazole 

(the pyrazole analogue of or tho-quinodimethane)hasbeengeneratedinsoluticmandtr~ 

withsymmtricaland unsym~trical dienophiles. 

or- (1) arid indole-2,3 quimdimthane (2) have foundwide application 

Lnthesynthesisofnaturalproducts. l-3 Inaddition,dl~~htherehasbeenrecentlyacmsi- 

derableincreaseinthen~ofreportsdes~~~generationproceduresandthereadivity 

of 5ltlembered heterocyclic analog~s of owthane (1) they are largely limited to 

furan- (3) and thicphene-2,3q1imW~s thanes (4) andtheirbmzo-derivatives. 4,5 

&ryrecentlyStorr andaamrkers reported6 thegenerationby flashpyrolysis of thi- 

azole- (51, cxazole- (6! and I-methylimidazK~e-4,5-qu+.nodimthanes 0). Hcwever, cc-cxmdema- 

tion with methyl acrylate leading to a Diels-Alder adduct was sucosssful only in the case of 

oxazole-4,5 (6). In addition, all their atteqts to make by flash pyrolysis 

the I-phenylpyrazole-4,5_quinodimethane as well as the ixmeric pyrazole-3,4-qui.ncd&nethane 

failed. This reportprcnptedus todiscloseourresults omxrningthe 

mlecularqcloadditionwithsymr&ricaland msym&ricaldiemphiles 

hydra-4,5-dime*lene-31-IH-pyrazole (10). 

generation and inter- 

of I-benzoyl-4,5-Z- 

k 3,x=0 5,x=s 

1 2 4,x=s 6,X=0 

7,x=me 

Cur synthesis of 10 is shcm in the Scbem. Benzoylaticnof 4,5-dimethyl-3-@enyl-IH- 

pyrazole' afforded the l-benzoyl-4,5~Un~thyl-3-p&nyl-1+pyrazole (8) @.138-140°C, 76% 

yield)as the only prcduct8, after chramtography (silica gel - petrol/ethyl acetate 20 :I) 

OfthecnKIereactionmlxtuxe. maninationg of 8 gave the I-benz~yl-4,5-bis&~mmnsthyl)- 

pyrazole 9 in 78% yield alp. 96-98 OC, ether) after conventicnalworkup.By1,4elAnina- 

tionofbranine,acfiievedl'by~~tofthebis~~9withsodi~iodideinDMF 
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T&3LE: Diels-Alder RBactionsof Mmle-4,5- 

DiencpNlt? 

N+l&hyhmleimide 

Ph- 

Dind-ylaaetylene 

dicarbaxylate 

Diethyl 

azodicarboxylate 

kIylonitrile 

N-N 
11 kKPh 

I I 
.N-N\ 

15 - 

IL-I!. 
16 - 

10 with DierrcpNles 

Yielda % (ratio) 

52 

51 

29 

54 

39 (1:2.6) 

31 (1:l.S) 

38 (121.4) 
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at 80-90 "C, the pyrazde-4 ,m 1Owas generatedwhichwastrap$edasitsDiels- 

A.lderadducts?rl reasmableyields (Table). Samplymricmaterialwaealeo formed. 

N-NH 

r 

N-N 

8 
bh 

I 2=, 

E14’ 
A, 3h 

$Pr 
NaI 

. 
DMF,80% 

F'hdcN~X!H2E!r 
II . 
N-N 

9 
'03Ph 

WhenlOwae tr*in 8ituwithtt~unsymt~trical dienc@iles,acrylonitrile,methylvinyl 

ketoneormethylacryla~,mixtures ofthelmopossibleregioisaners~ obtaird2, which 

werehxmgmmw~, thepresen~0fthetworegi0~swas~by'H 

~13C~.Inthe~ofthedienophileonlypolymericmaterialwksisolated.'Ihehi~ 

pmpemityoftheppazole-4,5 eystmltcwaIdepref~tialpolymerization, 

eveninthepx?zsenceofdi~les,~t~ly acmlmtsforti 

yields (30-55%). 

1. R.L. Funk and K.P.C. Vollhardt, Cbn. Sot. Rev., 1980, 9, 41; W. Oppolzer, Synthesis, 

1978, 793; T. Kan~tani and I-I. a, Tetruhedron, 1981, 37, 3; S. Djuric, T. Sarkar 

ad P. Mqnus, J. Am. C&m. Sot., 1980, 102, 6885. 

2. W. mlzer and K. Keller, J. Am. Chem. Sot., 1971, 93, 3836: F.A.J. Kerde&y, R.J. 

Adecky, M.V. Ldddkantlmn and M.P. Cava, ibid., 1981, 103, 1992. 
3. K. Cad&l, B. Hewitt, M. Ladlcw and P. Magnus, J. Am. Chem. Sot., 1988, 110, 2242 

anareferencfstherein. 

4. J. Jullien, J.M. pechine, F. Perez and J.J. Pia&, Tetrahedron Lett., 1979, 3079; W.S. 

Trahanwsky, T.J. Caseac@ and T.L. Nmds, J. Am. Chem. Soc.1981, 103, 6691. 

5. P.M.S. chwhan, G. Jenkins, S.M. Walker and R.C. Storr, Tetzwheclron Lett., 1988, 29, 

117; D.J. Cha&idc and A. Plant, ibid., 1987, 28, 6085; A.M. van Leusen and K.J. van 



5200 

den Berg, ibid., 1988, 29, 2689; N. Mkzel and A. Schweig, them. Ber., 1988, 121, 791; G. 

Dyker ad R.P. Kreher, ibid., 1988, 121, 1203. 

6. P.M.S. Ch&-m, A.P.A. Crew, G. Jenkins, R.C. Starr, S.M. Walker ard M. Yelland, !i'etrahe&m 

Lett., 1990, 3l, 1487. 

7. J. Elguero ard R. Jaaquiw, BUZZ. SW. Chti. Fr., 1966, 2832. 

8. K.V. Auwws ad K. Dietrich, J. Prakt. Chem., 1934, 139, 65. 

9. B. Saroja and P.C. Srinivasan, Tetrahedron L&t., 1984, 25, 5429. 

IO. M.P. Cwa, A.A. ~eana and K. Muth, J. Am. Chem. Sot., 1959, 81, 6458. 

11. Selected data for the new cycloa&%x~ts 11-14 are given. Ccmpouna 11: Mp. 118-120 OC; 'H @IR 

DCl,, 270 MHZ) 6 3.06-3.14(1H, m), 3.37-3.58(4H,.m), 4.02-4.09(1H, m), 7.19-7.62(llH, m), 

7.68-7.71(2H, m), 8.11-8.13(2H, m); 13C NMR (cDc13, 270 MHZ) b 21.00(CH2), 23.00(CH2), 38.92 

(cH), 39.38(a), 116.37(C-7a), 141.87(C-4a), 151.83(C-7), 167.60(-h), 177.62(a), 177.99 

(C!O,. Carpound 12: I$. 95-97 'C; 'H NMR (CDc13, 80 MHZ) 6 2.91(3I-i, s, Nd, 3.19-3.51(4H, m, 

~xcH~), 3.80-4.21(2H, m, 2xCH), 7.29-7.74(8H, m, ArH), 8.00-8.21(2H, m, ArH). Canpounn 13: 

Mp. 165-167 'C; 'H I@lR (CDC13, 270 MHZ) 6 3.80(2H, t, J=7Hz, CH2), 3.84(3H, s, Me), 3.85CK 

S, MC!), 4.21(2~, t, J=~HZ, CH~), 7.38-7.62(6H, m, ArH), 7.73-7.76(2H, m, ArH), 8.12-8.15(2H, 

m, ArH). Canpouna 14: 144-146 OC; kR (cDc13, 8OMHz) 6 1.26(6H, t, J=7Hz, 2XMe), 4.22(4H, 

q, J=7Hz, 2XCH2CH3), 4.52 and 5.62(2H, AX system, JAX =18Hz, CH2), 4.75 and 5.21(W,AXsystw, 

Jpx=lSHz, cx2), 7.25-7.74(8H, m, ArH), 8.12-8.33(2H, m, ArH);13C NMR (C=13, 270 MHz) 6 14.51 

(~xcH~), 42.07(cH2), 45.01&x2), 62.83(g2CH3), 62.89(g2CH3), 115.7O(C-9), 140.16(C-8) r 

151.08(C-31, 155.22(2xcooEt), 167.18(NsPh). All anpounds gave -Ct elanental dysis 

andahighintensity~lecularionin~massspectra. 

12. Selected data for the cycloadducts IS-17 isolated fran the unsymneMcaldi~lesaregi.wn: 

ccmpound15:The twopossible reyioiscawrswere separatedby fract$onalczystaUization fm 

ether in a ratio of 1:2.6. Major isaner: IQ. 84-85 OC; 'H NMR (cDc.I.3,80MHz) 6 2.@2.42(2H, m), 

2.81)-3.65(5H, m), 7.31-7.82(88, m), 8.01-8.22(2Hl.d. Minx iSaner: 46 113-115 '0 'H IWEt 

(QDc13, 80 MHz) 6 1.95-2.40(2H, m), 2.80-3.60(5H, m), 7.30-7.80(8H, m), 7.95-8.2O(W, m). 

Despite several attenpts,wehave notbeen SUcosSSfUl ingaining strudural infomntionon 

mjor or &or isaner of 15 via X-ray cxystall~a+i~ nthhods. wd 16: oil; mixture of 
1 

the ~possible regioisamzs in a ratio of1:1.5 aswas deduced franthe HMwhere m 

singlets at 6 2.28 and 2.29ware observed for the C#s protonS. w 17: oili mixture of 

the two possible regioisaners in a ratio of 1:1.4 as was deduced by the '3cwRandalsoule 

'H EMR where two singlets at6 3.73and 3.74 me observed fca:thecocMe protons. All carpaunds 

gave correctelementalanalysis andaNghintensitynnleculaxionin*mass spedra. 
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