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Abstract Reactions of 4-cyano-3(W)-pyndazmone (1) and tetrazolo[l,5-blpyndazme-l- 
carbommle (4) with phenylmagnesnun chlonde were found to be governed by formal 
replacement of the mmle function to afford the phenyl-substituted pyndazme denvames 3 
and 5 rather than the expected aryl heteroaryl ketones 

The reaction of N-heteroaromahc carbommles with Gngnani reagents 1s a well-estabhshed approach to alkyl- 

and aryl-heteroql ketones, wiuch has been successfully apphed also m the pyndazme senes Thus, phenyl 

3-pyndazmyl ketone2 as well as several alkyl 3-pyndaanyl ketones3v4 have been prepared from 

3-pyndazmecarbommle and the appropnate ql or alkylmagnesmm hahdes Also with some 4-cyanoJ(w)- 

pyndazmones beanng additional subshtuents at posmons 2,5, and 6, such conversions mto the correspondmg 

ketones have been reported 5 

In the course of ongomg studies on the preparahon and uhhsahon of aryl4-pyndazmyl ketones bearmg an 

addmonal funcfional group (OH, NI-IZ) at the pyndavne nng,d8 we now observed an mterestmg reaction 

behavlour of the convemently avadable nimles 4-cyano-3(2H)-pyndaPoneg (1) and tetrazolo[ lJ-b]pynd- 

aune-8-carbommle10 (4) towards phenyhnagnesmm chloride. Surpnnngly. when 1 was treated with tis 

Gngnard reagent m tetrahydrofuran solution at OX!, only mmor amounts (20%) of the expected ketone 2 were 
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formed, whereas the molecular formula C@gN@ of the mam product (70%) suggested the structure of a 

phenylpyndazmone A comparison of the physlcochermcal data of this product with the data reported for the 

three lsomenc phenyl-3(2Jf)-pyndazmones11-13 finally revealed structure 3 I4 

Scheme 1 

0 

1 

- Ph2 

Thus, 1 IS preferentially attacked at the pyndazme C-4 rmg carbon atom (rather than at the mtnle funcoon) 

Subsequent expulsion of the CN moiety then affords compound 3 

Scheme 2 

, f+lMgt! [&J] PhMgE [ @] ) 3 

In view of the previously reported smooth degradahon of tetrazolo[l,5-blpyndnes to 3-anuno- 

pyndazmes,lo,l5 also the mmle 4 was consldered an attracnve startmg matenal for orrho-dlfunctionahsed 

pyndazmes hke 3-ammo-4-pyndazmyl aryl ketones However, when compound 4 was treated with phenyl- 

magnesium chlonde under the condmons described above, agam (formal) replacement of the cyano function 

by a phenyl group took place, as mdlcated by elemental analysq here, only one product (compound 5) could 

be Isolated (yield 90%) In contrast to the fiidmgs with the oxommle 1, m this case the rmg posmon attacked 

by the Gngnard reagent was found not to be the carbon atom bearmg the mmle group 16 This could be proven 

by an unequivocal synthesis of 8-phenyltetrazolo[l,5-blpyndazme (7) from compound 3 vza the chloro- 

pyndazme denvative 6 and comparison with the reachon product 5 menhoned above 
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A couphng constant of 2 2 Hz observed for the two pyndazme protons (suggestmg metu ponhon) m the lH- 

NMR spectrum of compound 5 led to the asqnment of the 7-phenyltetrazolo[l,5-blpyndazme structure 

&splayed m Scheme 3 Thus assumphon fiially could be confumed by NOE &fference spectroscopy 

a positive NOE was observed for the phenyl ortho protons upon dahon of H-6 (8 9.46) as well as of H-8 

(6 9 10) (compare Fig 1) 

I ““‘.’ ,..,*_7___ 
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Figure 1 a) lH-NMR spectrum of compound 5 b) NOE ddf~ncc qecirmn of 5 resultmg fmm umdutnm of H-6 

c) NOE difference spectrum of 5 resultmg from uxdahon of H-8 
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The surpnsmg findmgs ~th compound 4 prompted us to reexamme the won nuxture obtamed from the 

oxomtnle 1 and, mdeed, also 111 dus case we were able to isolate - altit m very low yield (1%) - a product 

fotmed by attack of the Grtgnard reagent orrho to the mtnle function [i.e. 5-phenyl-3(UT)-pyndazinone11*1q 

Whereas there are some reports in the htemture on the nucleoptic dtsplacement of a CN group m mtnles 

derived from condensed pynm&nes or from 1,2&tnazmes m reactions ~th Gngnard reagents.17 the m&on 

behavtour now observed with the mtnles 1 and 4 obvtously IS unpxecedented m the pyridazine series. ‘Ihe 

surpnsmg reg1oselect~1tyt8 leadmg to the 7-phenyl compound 5 from the 8cyanotetrazolop~dazme 4, to 

our knowledge, is without any precedent. 

EXPERIMENTAL 

Meltmg pomts were determmed on a Reichert-Kofler hot-stage nucroscope and are unumected. Infra& 
spectra were taken on a Jasco IRA-l spectrophotometer. IH-NMR spectra were recorded on either a Vanan 
EM 390 (90 MHz), a Bruker AC 80 (80 MHz), or a Bruker AM 400 (40 MHz) spectnnmter wtth TMS as 
mtemal reference. Mass spectra were obtamed w& a Hewlett-Packard 589OA/5970B-GUMSD spectrometer. 
Column chromatography was camed out on Merck fieselgel 60, 0.063-0.200 mm (70-230 mesh ASTM). 
Mcmanalyses were performed by Mag J Themer, Institute of Physical Chenustry. Umverslty of Vienna 

Retion of 4-Cyano-3(W)-pyndazmone (1) mth Phenyhnagnesuun Chlonde 

To a soluhon of the mtnle lg (%8 mg, 8 mmol) m dry tetrahydrofuran (40 ml) was added phenyhnagnesmm 
chlonde (10 ml of a 2 M solution in tetrahydrofuran, 20 mmol) under an argon atmosphere at O’C, then the 
solution was shrred for 20 h at room temperature After &aon of 2 N hydrochlonc actd (20 ml), the mtxture 
was shrred for 10 mm; then it was concentrated In vucuo to a volume of about 20 ml The resultmg suspension 
was extracted exhaustively with &chloromethane. The extract was washed ~th water, dned (Na$O,$. and 
evaporated. The residue was SubJected to column chromatography (elutmg ~th ethyl acetate-light petroleum, 
1 1) Evaporation of the first fraction, followed by further chmmatograp~c separation (hght petroleum- 
methanol-&ethyl ether, 75*15:10, as eluant) and subsequent recrystalhmon from ethanol affo&d 5-phenyl- 
3(2ii)-pyndazmo& (14 mg, 1%) and 4-phenyl-3(2H)-pyndazmonendaPnonell (3) (%5 mg. 70%). uientitled by 
comparison (JR) with authentic matenal ‘H-NMR data for compound 3 (DMSO_dd 6 13.50 (br s. 1 H, NH), 
8.05 (d, J = 3 9 Hz, 1 H, pyndazme H-6), 7 85-7 80 (m, 2 H. phenyl H-2, H-6). 7 73-7 68 (m, 1 H, phenyl 
H-4). 7 59 (d, J = 3 9 Hz, 1 H, pyndazme H-5). 7 57-7 53 (m, 2 H. phenyl H-3, H-5) 
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Evaporation of the second frachon, followed by rtrrystakation from ethanol, gave (2,3&hydro-3-0x& 
pyndazmyl)phenyl ketone (2) (320 mg; 20%) as colourless crystals, mp 215217’C. 
lH-NMR (DMSG-Q 6 13 25 (br s, 1 H, NH), 7.95 (d, J = 4 1 Hz, 1 H, pyndazme H-6). 7.90-7.83 (m, 2 H, 
phenyl H-2, H-6), 7 59 (d. J = 4 1 Hz, pyridazme H-5), 7 50-7 42 (m, 3 H, phenyl H-3, H-4, H-5). 
Anal. Calcd for CIIH8N24 C, 66 00; H, 4 03; N, 13 99 Found C, 65 76; H, 4.08, N, 14.14 

7-Phenyltetrazolo[ 1,5-blpyndaztne (5) 

To a solution of ~~olo[l.5-b]pyndazmne-8carboIutnle10 (4) (292 mg, 2 mmol) in dry tetrahydmfuran (10 
ml) was added phenyhnagnesmm chlonde (15 ml of a 2 M solution III tetrahydmfuran, 3 mmol) under an 
argon atmosphere at WC, then the solution was shrred for 4 h at room temperature After addmon of 2 N 
hydrochlonc acid (2 ml), the nuxture was stmed for 30 mm, then it was concentrated in vucuo to a volume of 
about 2 ml The resultmg suspension was Qluted with water and extracted exhaustively unth dzchloromethane 
The extract was washed with water, dned (Na$O,+), and evaporated Recrystalhsahon of the residue from 
ethanol afforded colourless crystals (355 mg, 90%), mp 193-19&C 
lH-NMR (DMSO-w 6 9 46 (d, J = 2 2 Hz, 1 H, H-6), 9 10 (d. J = 2 2 Hz, 1 H, H-8). 8.10-7 95 (m, 2 H, 
phenyl H-2, H-6, shows NOE on mtiatton at 9 46 ppm as well as on hation at 9.10 ppm), 7.65-7 50 (m. 
3 H, phenyl H-3, H-4, H-5) 
Anal Calcd for C1&Ng C, 60 91, H, 3 58, N, 35.51 Found C, 60 64, H, 3 67, N, 35 85 

3-Chloro+phenylpyndazme (6)m 

A solution of 4-phenyL3(2H)-pyndazmone (3) (344 mg, 2 mmol) m phosphoryl chlonde (6 ml) and pyndme 
(3 drops) was stured at 1 IO’C for 2 h. After coohng, the solution was poured onto ice and extracted with 
tichloromethane The extract was washed with saturated aqueous sodmm hydrogencarbonate and water, dried 
(Na2S04) and evaporated Recrystallrsahon from cyclohexane gave colourless crystals (360 mg, 94%), mp 
97-109X! 
‘H-NMR (CDCl3) 6 8 20 (d, J = 5 5 Hz, 1 H. pyndazme H-6), 7.65-7 30 (m. 6 H, CaHs, pyndazme H-5) 
Anal Calcd for C@+lN2 C, 63 01, H, 3 70, N, 14 69. Found C, 63 07; H, 3 80, N, 14.63 

8-Phenyltetrazolo[ 1.5-blpyndazme (7) 

To a solution of 3chloro-4-phenylpyndazme (6) (572 mg, 3 mmol) m timethylfonnanude (10 ml) was added 
sodmm avde (260 mg, 4 mmol), and the nuxture was shrred for 20 h at 12o’C After evaporation of the 
solvent zn vucuo. the residue was taken up in water and extracted with dlchloromethane The orgamc layer was 
dned (Na2SO4) and evaporated Recrystalhsatlon of the residue from ethyl acetate afforded colourless needles 
(402 mg, 68 %). mp 199’C 
‘H-NMR (CDCl3) 6 9 12 (d, J = 4 9 Hz, 1 H, H-6). 8 60-8 35 (m, 2 H, phenyl H-2, H-6), 8 24 (d, J = 4 9 Hz, 
1 H, H-7), 7 85-7 60 (m, 3 H. phenyl H-3, H-4, H-5) 
Anal Calcd for C,OH~N~ C, 60 91, H, 3 58, N, 35 51 Found C, 60 99, H, 3 65; N, 35 78 
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