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Novel Taadem Cyclization-Oxidation Reaction 
of 2~-Dimethylpenta-3,4-dienal Hydrazone 
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We report the cyclization of 3-substituted 2,2dimethylpenta-3.4-dieaal hydrazones 1 f&we4 by the 

very easy oxidation leading to the formation of pyridazinone deGativea 2’ (Figure 1). 

mixtura of 5R and 5S ewttiomers. 
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a: R--CH3 
b: R=Cm-Ph 

Figure 1 

Theyarefimnedaa 

We have already published the reaction ofhomoallenyhddehyde with hydnizine hydrate leading to tie. 

This under h&g entered into an intramoleiadar “S” c@oaddition redoh fhming a tetracyclic 

~~Iu&I@. During the study of that kction we have isolated a by-prodwt, S-eubetitut;d 4,4,6-i@~thyL2,3,4,5- 

tetrahydropyrid-one (2), whose yield depends on the time of the oxidation. 

The structure of the pyrida&oncs was established on the basis of MS, ‘H- and ‘3C-NMR sp&nxcopy’, 

including loltg-range COSY. HETCOR aud long-mnge HETCOR? x-ray strwwal m !uIppiDtted our 

~~and~owedthesituationintbe~dstirteandthe~prcling.~~~ofcompwnds2 

tiomm~dor~~~leddo’~‘tormatianofaysEalswithay&rllinicsolvart.CrysElls~~~l~t 
* i 

were fbrmed from acetone and ethylacetate. 
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A proposed mechanism of the compound 2 l&nation is shown on Figure 2. 

Figure 2 

The first step is supposed to be a hydrazone formation. Then a cyc&on starting by theamckofthe 

nitrogen atom to the central akic carbon atom occurs with formation of a pyridazine skeleton. The peroxide 

formed as a hypothetical intermediate corresponds to the product of oxidation”. Following ring-closure, O-O 

bond-clea~e gave rise to a very stable pyridazinone product. 

Some pyridazinone derivatives were suuxsstkly tested as a novel anxiolitics. Moreover, an amebacidal 

activity of pykkin-3ones was obsen&. This cyclization might be a new synthetic method for the preparation 

of &s&t&d pyridazinones when the reaction mechanism will be learnt and the yield by setting fivourable 

conditions improved. 

Further studies will confirm the hypothesis of the reaction mechanism and show the general application 

ofsuchatypeofsyntheki. 

la. 5-hy&oxy4,4.5,6-tetramethy1-2,3,4,5-tetrahydropyridazin-3-one (2a) 

Pree*m 

2,2dimethyl-penta-3,4-dienais were prepared according to the method of B. Thomson 
(LJ. S. 3J36.869; Chem. Rbst., 1!366,64, 17428). 

A mixture of 2,2,3-trimetbylpents3,44ienal, three equivalents of hydrazin monohydrate, catalytic 

amount of pTSA and benzene was~re8uxed under Dean-Stark apparatus. A&r the separation of water 

ceased benzene was evaporated and the residue dissolved in xylae and refhaxed for 5h. Then xykne was 
ewpomkd, the’midue dissolved in methanol and the formed cry&Is Htered off 

mp 196195*c! (ethylacetate); 

Ms(CI): 188 (2.9, M+NH,), 172 (10.6), 171 (100, M+H), 170 (3.7), 127 (3.5) 

IR (KBr, an-‘): 730,770 (m) ,825,925, 1070 (m), 1110(s), 116@),~1205(m), 1230, 12fQ 1340 (m), 

1385 (s), 1430 (m), 1465, 1665 (8, C=N), 2980 (m), 3090 (m), 323qs) 

‘HXUR (4ooMHq acetoxW-d6$ 6): 1.03 (3y E$ CHJ, 1.09 (3% s, CHJ, 1.19 (38 s, CHJIO)), 

1.98 (3Y s C&(9)), 4.30 (W s OH), 9.5 (lH, bs, NH) 
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‘“CAR4R (109MJk aceton& 6): 16.27, 18.27 (C9), 19.58 (ClO), 20.12,44.03 (Cl), 74.09 (CS), 

159.56 (C6), 174.36 (C3) 

lb. 5-benzyl-5-hydroxy~,4,6-trimethy1-2,3,4,5_e (2b) 

Pfepmtion 

5-benyl-5-hydroxy_4,4,6trimethyd2,3,4,5-tetrahydropyrid-one was prepared according to the 

method la. mp (with cry&Ii& methanol) 16%171OC; 

MS&I): 249 (1.8) 248 (16.6), 247 (100, M+H), 155 (12), 113 (23.1), 91 (21.1) 

*Hh!MR (4OOMJ-k acetone+ 6): 1.01 (3H Cl&); 1.11 (3H CH); 1.13 (3H CJ-&); AB pattern 

centered at 2.89 @J-J, CH, 6,=2.85, &=2.93, J=13); 4.17 (H-J, s, OH), 7.18-7.26 (5H, m, A&l), 
9.6 (H-J, bs, NH) 

“Cm (loOMHz, acetonr+d, 6): 15.93, 20.35, 20.68, 39.65, 44.87 (Cl), 77.77 (Cs), 127.37 (C16), 

128.61 (C14, C15), 131.36 (C12, Cl3), 137.57 (Cll), 159.03 (C6), 174.64 (C3) 

2. Pot&&, M.; Marek, R.; &k, Z.; Trottier, J.; Janoukk, Z.; Viehe, H.G. 

TetmhdonLeti., 1993, 34 (No 51),-8341 

3. I+&% spectroscopy 

The data were recorded on 400 MHz Varian Unity spectrometer. For m easurements of2D spectra 

standard pulse sequences were used. Due to the high substitution grade of the heterocyclic ring the only 

long-range COSY variant (2-0.6 sec.) was applied for 2a and it gave correlation between the two 

gemind methyl groups. Carbon signals directly bound to the hydrogens could be assigned by HETCOR 

(‘J,=14OHz). Long-range HETCOR (’ JcH= 14OH2, ‘Ja=7Hz) provided us with additional information 

and showed correlations among the hydrogens of those two methyl groups and carbons C5, C3 and C4. 

The hydrogens of other two methyl groups at C5 and C6 cormlated with carbons C5, C4 and C6. C5, 

respectively. A correlation of the hydroxy group with the geminal methyl group at C5 even appeared in 

L. R. COSY ss well as in L. R. HETCOR (although the last one was very weak and the only one under 

these conditions). AU NMR spectra are available on request i%om authors RM and ADG. 

4. x-fay structuraI analysis 

The data were collected with KUMA KM-4 kappa axis four-circles diBnctometer_ The structures were 

solved by direct methods using SHFILXS-86 (Sheldrick, G.M. AC& C!ry~l. 1990, A46,467) and refined 

on p for all reflections using SHELXL-93 (Sheldrick. G.M. 1993). The tables of atomic coordinates of 

all atoms including hydrogens, anktropic mre displacement factors and the WI list of 

interatomic distances and angles were deposited and can be obtained upon request from the author JM. 

5-hydroxy-cl,4,5,~tetramethyl-2,3,4.5-tetrahydropyrid3~ne (2n) 

The compound is monoclinic with a-6.098(2), b=13.657(6), c=l1.367(4) A, &101.67(4)0, V=927.1(6) 

A3, S. G. P2,/n, 2=4, D,=l.220 mgm”, M&=0.71073 A 2545 rtl. total, R4It.0470 fbr ohs. rfl with 

&>Zcr&,). Selected interatomic distances and sngles are: Nl-N2 1.394, N2-C3 1.337, C3-C4 1.508, 

C4-C5 1.538, C5-C6 1.510, C&N1 1.273, C3-07 1.221, C5-08 1.418, C6-C9 1.492, C5-ClO 1.525 A, 



Nl-N2-C3 125.8, N2-C3-C4 116.5, C3-C4-Cs’109.1, C4-CS-C!6 108.7, C5-C6-Nl 122.6, C6-Nl-N2 
116.8, N2-CZ3-07 120.8, Nl-C6-C9 117.9, C6-C5-08 108.5. C&C5-C10 106.90. 

5-~1-5-hydfoxy-4,4,6-trimethyI-2,3.4.5-tetrahydropyrid3~ne. (IX&OH (2b) 

Crystal packing of compound 2b. 

The compound is monoclinic with a=10.529(2), b=l7.397(3), c=16.846(3) 4 &;98.29(3)0, 

V=3053.5(10) A’, S. G. P2,/c, -8, D,=1.211 mgmg M,,K*=O.71073 A, 5695 rtl. total, R30.0568 for 

obs. rfl with &=-~u(I,,). There are two independent molecules in the asymmetric unit of the crystal with 

opposit con@uration on the chiral centre. Selected averaged interatomic distances and anglea arc: 

Nl-N2 1.388, N2-C3 1.333, C3-C4 1.503, C4-C5 1.547, C5-Cd 1.515, CdNl 1.274, C3-07 1.246, 

CS-08 1.406, C6-C9 1.493, C5-Cl0 1.541, ClO-Cl1 1.510 A, Nl-N2-C3 126.6, N2-C3-C4 115.8, 

C3-C4-C5 107.1, C4-CS-C6 107.2, C5-C6-Nl 121.9, CX-Nl-N2 116.0, N2-C3-07 120.3, Nl-C6-C9 

117.5, C6-C5-08 108.0, C6-C5-Cl0 109.3”. 

5. Yeamg, D.W.K.; Warkentin, J. Can J. Chem. 19iM, 58,2386 

6. St&, A.E.; Brundage, R.P.; Fletcher, L.T. J. Amer. Chem. Sot., 1953,75, 1117 

A_e: The authors aregfatefd to prof Dr. RogexDoftwnke (Antweq Uniwxsity) fbr his kind 

conaent,to record 2D NMR spectra. 
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