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T7-x conversion of I-(2imim )-benmyl-1 -r&.hylhydra7xmes of fi-dicarbonyl oonpomds into 

hetemcyclic derivatives yielded in addition to the already krxmn tvpe of product z 

further three novel plrazole derivatives 2, 4 and 5. The structures of these products - - 
have beenestablishedbychemical andspectroscxpic (MS) lrethcds. The crystal structure 

of 2 has been determined by X-ray diffraction. 

OLU original aim of mmverting I-(2-amino)-benzoyl-l-n&.hyl_hydrahydrazones of O-dicarbnyl cxxqxmds 

lintoaninee ed 1,5,6-benzotriazonin-7e ring system (via ring closure) has failed - 
so far. Instead, dependingon the prmedu.rea@.ied (reactionmdia, tenperatue) and the substi- 

12 
tuentR(Hfor~,np: 409-411 K, I& for Z&, np: 415-421 K) the following four pyrazole deriva- 

tives were obtained: z(np: 423-425 K), 3(np: 393-395 K), z(qx 480-481 K) and 5(rq_x 440-443 K). 

1~ R-H 

l!? R-Me 

y3 

+-N 

0 ctx’- 00 CH3 NaoEt/EtOH 
N CH3 

2 

A 
Ir! 

1567 



1568 

As has been known since 19273 the cyclization of sore I-aroyl-1-phenylhydrazones of p-keto- 

aldehydes in alkaline madia yields 4-acyl pyrazoles. Accordingly, canpound 2 could be readily 

produced from la in NaOEt/EtDH via double condensation. - On dry heating we have found that la - 
produced a novel coqound 2 by losing only one rrolecule of water. 

The chemical formula of 3 (2-amino)-phenyl-[1,3,5-trinethyl-4-(1H) qyrazolyll-mthanone - 

could be inferred frommass spectra' im,"z(%) 229( 100)M +, 137(23) C7HgN20, 120(35) C7H61Q 56(3,3) 

C3H6N]. The fraryrwt ions m/z 137 and 120 indicate that a C=O group ferns a linkage between the 

phenyl and the hetero rings. It is wxth noting that 2 could also be synthesized from 3-(2-nitro) 

-benzoyl-2,4-pentanedione4. 

In order to avoid the undesirable conversions of 7u (i.e. la + 2 ring closure and la - 3 - - 
reaction) wa have attenpted the synthesis of the nine 

_ -. - 
ed rmg by boiling lb in NaOEt/EtOH - 

and in dry banzene as well. Contrary to expectations, these procedures resulted, hcwever, in a 

mixture5 of tWOisontaric products 4 and 5. 
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ii 2 NH2 The structure of 2 [5-(2-aCe~laII&M)-phenyl-~,3,4~~thyl-1~~-~razole~ proposed on the basis 

of mass spectral data [m/z(%): 243(lm)M+, 242(4,8), 228(g), 201(13), 2aS(28), 186(4,3), 159(7), 

130(1,8) 1 was also proved by an independmt synthesis6 while that of 5 deduced also from MS 

spectra [m/z(%): 243 (29)M+, 228(36), 174(14) C,1H.,2N0, 125(100) C7H13N2, 124(60), 123(43), 119(70), 

109(10)] had to be mrroborated by X-ray analysis. 

The crystal structure of 2 [3a,9a-di~~-1,3,3a,9a-tetr~thyl-4H~razolo(3,4-b~qui~lin-4-onel 

was solved in the orthorhcmbic space group P2,2,2, and refined with program SHELX to a final R 

of 0.072 for 1484 independent counter diffractarreter data-]. The bonddistances (pm) andvalenq 

angles along with the atomic numbering8 are given in Fig. 1. As shawnby thepuckeringparamaters 
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(Q = 37.6 pm, 8 = 49.6O, cp = 227°)gt10 the hetero ring of the quinolin-4dne moiety assumes 

analmxtperfecthalf-chair conform&ion (the lowestasymretry parameter I1 AC2(CGCll) = 2.5') 

while the pyrazole ring (Q = 42.2 pm, (D = l79O at C(13) is of an envelope mnfonration with 

C(13) on the flap [ACs(C13) = 2.3O]. The hetero ring junction is of cis configuration [torsion 

angle C(16)-C(4)C(13)-C(17) = -44.8OI. The n-&&y1 groups bound to N(1) and C(3) are pseu&- 

equatorial. The synmetry related molecules are linked together by N(12)-H...N(2) hydrogen tind 

helices [N . ..N = 309.0, H... N = 204.6 pn, hNH..N = 160.20]. 

Tk rnz&anism of reaction la - 3 rrey be explained b assuming an S tyqs intermadiate I2 which -- _ 
converts into 10 via 1,3-acyl migration. This reaction path, - if R = H gives 2 by ring-cpening, 

or the reaction terminates at 10 in case R = Me (i.e. - 10 = 5). But the formation of 4 cannot -~ 
be explained @ this reaction path. Mre attractive, therefore, is the hypothesis that in alka- 

line solution a common intermediate 2 Cky which la is readily converted into 2) may also undergo - 
two types of dehydration if R = Me (Zb). The formation of 2 rray then be attributed to dehydration - 

at 9b follc%&l by ring-opening. The somewhat less favourable dehydration at 4 acccxnpanied w re- 

arrangerrentrnaylead to 20 =& This assm@ion seems to be sup~rted by the factthatthe - 

electron-withdrawing substituents in pxition 5 of lb increased the yield of 5 type products. - 

This substitution may induce deprotonation at 9b-OH of 9 which hinders reaction into 4. - - 
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1. All tautoneric forms of the hydrazones are intended to be implied. 

2. Allcoqounds have correctanalyticaldata;mp.'s are not corrected. 

Mass spectrawere taken onaVarianMAT SM-1 instr~ntat70eVandR 1250. 
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High resolution IMSS maasurements were made at R = 10 031) using PFK as reference standard. 

K.v. Auwers and H. Mauss, J. Pratt. Chem. l& 311 (1927). 

J.D. Loudon and I. Wailings, J. Chem. Sot., 3470 (1960). 

4 and 2 were produced in NaOEt/EtoH in yields of 60% (2) and 40% (2). In dry benzene they 

wzreproducedinratherpooryield. 

5-(2-Amino)-phenyl-1,3,4-trin-ethyl-IH-pyrazole 2 synthesised from 3-m&&l-3-(2-nitro)- 

-benzoyl-2,4-pentanedione S was identical with the hydrolysis product of 2. 

Intensities were collected on a semi-automatic twz-circle Stoe-Giittinger diffractonrater using 

Ni-filtered CuKz t&=154.18 ~xn) radiation (cf. A, K&&I, X. Simon, J. Schamrt and G. Hor&th, 

J. Chem. Sot., Perkin Trans. 2. 1849 (1974)). The lattice psraxzters, u = 976.6(6), b = 

= 1077.0(l), c = 1271.0(2) pn [Z = 4, F(OCO) = 5X)] were refined from precession photographs. 

Listing of positional parameters for non-hydrogen and hydrogen atoms together with the aniso- 

tropic vibrational parameters for non-hydrogen atoms of 2 may be obtained from the Cambridge 

CrystallographicDataCentre, University Labxatory, LensfieldRoad, CarbridgeCH2 IEW, 

(England) [see Tetrahedron Letters., 3081 (1978)]. 

D. Crexer and J.A. Pople, J. Amer. Chem. Sot., 97, 1354 (1975). 

J.C.A. Hoeyens, J. Cqjst. Mol. Struct. (1978) still in the press. 

W.L. Duax, C.M. Weeks and D.C. Rohrers in Top&x in Stereochemistry Vol. 9. edited lq N.L. 

AlXrqer and E.L. Eliel, pp. 271-383, New York: John Wiley and Sons, 1976. 

Similar to the mschanism postulated for the thermal rearrangement of 2,4-diphql-2,3+enzo- 

diazocin-1(2H)-one by N. Dennis, A.R. Katritzky, E. Lunt and M. Rams&h, Tetrahedron Letters. 

1569 (1976). 

c4 -cs 

c3 -c4 -CS = 106.2 

CS -c4 -C 16 = 108.1 

C13-C4 -CU = 117.2 

Nl -cl3-C4 = 
Nl2-C13-C17 = 107.7 

C6 -Cll-N 12 = 121.7 

Fig. 1. A schematic view of the structure of 5 showing atomic nzrmbering (the bare nw&ers 
are for carbon atoms unikss indicated-other&se) bond distances (pm) and bond angles 
co). E.s.d:s are nwnericaZZy in the range ofO.3G.5, for lengths (pm) and angles (*). 
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