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Abstract - The acylation of morpholino substituted pyridazinylhydrazones 

afforded triazolof4,3-~~~yridaziniwn salts. Structure elucidation by ir, 

'H- and I3 c-nmr spectroscopy, reaction meehanism and ring - chain tauto- 

merism are dise~ssed. 

Hydrazones react generally with acylating agents ii there is an unsubsti- 

tuted position on a nitrogen, and a variety of acylated hydrazones have been 

prepared under Schotten-Baumann conditions. 2,3 Aromatic aldehyde hydrazones 

can be trifluoroacetylated at azomethine carbon atom, too. 
4 

In our previous 

papers we reported on acylation of pyridazinylhydrazones. 5,6 Diethyl pyrocar- 

bonate was chosen as the acylating agent which had provided scarlet compounds 

with z-type structures assigned originally as z-type endo-acylated products. 

I Me 

4 COC6H3(2,6-di-OMO) 
5a-f 

X: Cl, Mf, tBu, R': Me, CH COOEt, CH COOtBu for compounds 1 - 3 

X: Mf, R: 4-Cl-Ph-(s), &OMe-Ph '?b), 3-CF :Ph Tc), 4-NO -Ph (d),=2-CT-Ph (5) 

and C1CH2 (5) f or compounds ja-c,; and 22-r (Mfz _= = - morpgolino) 

Scheme 1 

*Author to whom correspondence should be addressed (synthesis: P. M., spectroscopy: P. S.). 
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Abdulla et al described the reinvestigated structure of these compounds 

as triazolo[4,3-blpyridazines 2 on the basis of X-ray analysis. 
7 

Furthermore, 

they reported on the formation of the benzoyl derivative 4 (Scheme 1). - 

On the basis of our earlier experiments on cyclization of pyridazinyl- 

hydrazones ’ it was clear that the substituent at the position 6 of the pyrid- 

azine ring has a strong influence on the acylation, too. Now, we decided to 

investigate the acylation of pyridazinylhydrazone ia (X; Mf, R'; CH2COOtBu) _= 

where the morpholino (Mf) moiety can play an important role in the acylation 

due to its strong conjugative electron-releasing character. 

Reaction of i3 -keto ester hydrazones with aeyZ chlorides 

Acylation of $g with acyl chlorides in anhydrous benzene at elevated 

temperatures (that is under Abdulla's conditions) avoided the formation of 

z-type compounds - as we expected. The facile reaction, however resulted in 

the cyclized triazolo[4,3-blpyridazinium salts &-5 as the only products 

in moderate to high yield (Scheme 1). Compound la, however, failed to react -= 

with 2,6-dichlorobenzoyl chloride neither to 2 nor to 2 due to steric hin- 

drance. The anion exchange of 22 by aqueous perchloric acid resulted in a 

?=a-type salt containing C104- moiety as anion. 

The structure of type 3 follows from the spectral data (c-f. Tables 1 - 
and 2) straightforward; 

a) 

b) 

c) 

d) 

e) 

f) 

Instead of the AB-spectrum (2xd with the interval 2.69-2.82 ppm) of methy- - 

lene hydrogens (in R') in ;_a-c,g the downfield shifted signal of an ole- -- 
finic hydrogen appears in the 

1 
H-nmr spectrum of ze-2 between 6.15 and 

6.8 ppm with lH-intensity. Of course, the analogous change (from 240.5 

ppm to s121.5 ppm) in the 
13 

C-nmr spectra can also be observed: 

The neighbourhood of an unsaturated carbon causes a significant downfield 

shift of the B-methyl signal as compared to z-type compounds, where this 

methyl group is attached to a saturated carbon (6CH3 %2.65 and s2.00 ppm 

for the series 2 and 2, respectively). The corresponding downfield shift 

of the carbon line of the methyl group attached to C-G is about 6.0 ppm; 

The delocalization of the electron deficiency involving the whole con- 

densed skeleton and also the Mf nitrogen results in strong downfield 

shifts of both the NCH 2 and H-4,5 signals: NCH2 ~3.15 (2) and 1~3.75 (21, 

H-4 ~6.75 (2) and ~8.35 (2) and H-5 ~6.6 (2) and ~8.2 ppm (.5), resp.; 

The C-3 line of compounds 22-2 appears at about 156 ppm, instead of ~150 

ppm, measured for z-type analogues, in accordance with the reduced elec- 

trondensity of the positively charged condensed skeleton in series 2; 

The ester carbonyl line of compounds 5 (sl68 ppm) is upfield shifted as - 
compared to the amide carbon signal of z-type derivatives (~163 ppm); 

A very high shift difference of about 22 mmp (from 163.7 to 142 ppm) was 
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observed for the R-substituted triazole carbon substituting the amide car- 

bony1 carbon of a-type compounds in series 2. 

The remarkable difference in acylation between compounds containing 

electron-releasing groups (~Bu by Abdulla and Mf by us) can be attributed to 

the +PJ effect of the Mf group increasing the electron density in the hetero- 

aromatic ring. As a consequence, besides El-(exe)-acylation leading eg. to 

compound $' the electrophile can also attack the endo (x-1 atom in pyrid- 

azine ring) or E *-( exe)-nitrogen, too, resulting in acylated intermediates 

which can facilitate cyclization to z-type compounds. 

In order to form pseudobase from %,$ reactions were carried out with so- 

dium cyanide in water-dioxane mixture' at room temperature. These reactions 

resulted in the N-acylated products cn,g by ring opening of the tetrahedral 

intermediate formed through nucleophilic attack of the solvent (Scheme 2). 

This reaction can be regarded as a ring-chain tautomerism 
10,ll 

proceed-, 

ing via ring-opening of the pseudobase intermediate (Scheme 2). Ring opening - 

may result in two different structures of type 2 or p. The exclusive forma- 

tion of &,b can be explained by stereoelectronic control, and/or by the 

difference in energy between an aromatic and a non-aromatic product. 

a) 

b) 

c) 

Y: -C(Me)=CHCOOtBu, R: 4-Cl-P1 ($), 4-OMe-Ph (b_) 

Scheme 2 

Spectral data proving structures $n,$ are as follows: 

vNH and amide-I bands were found in the ir-spectra, and the broad NH sig- 

nals in the 
1 H-nmr spectra can also be identified; 

The C-3,4,5,6 chemical shifts of g&Q are practically the same as for &. 

Acylation of the pyridazine-N (z-type structure) or N-1 would cause sig- 

nificant differences in these shifts; 

Characteristic shifts were observed for the 
1 H- and l3 C-nmr signals of the 

methyl group attached to C-S, as well as for the C-B line. This latter 

shift is very large: instead of 142.7 ppm (Ia) the C-S line appears at -- 

156.2 and 154.5 ppm in the 13C-nmr spectra of 2~ and GQ, respectively. 

Consequently, the 4-substituted benzoyl group must be neighbouring to 

the Y-moiety (=CMe- group). 

Heating of (j_a in ethanol or ring-transformation of z-type compounds by -- & 
aqueous NaOH solution afforded z-type compounds (Scheme 1, 2)." 

* 2g can be, however, isolated only in an 1:l mixture with ~~ 



Conversion of ~~-~,-f into &-c&g proceeds probably via ring-opening of - 

compounds 2 to 6 followed by cyclization (see Experimental for %I, Method B). 

Treatment of 2~ with NaCN in a water-dioxane mixture yielded 22. This 

structure was proved by independent synthesis using partly a known method 
12 

(Scheme 3): 

R 

Scheme 3 

Structure 1~ was deduced from the lack of all spectral characteristics 

(ir, nmr) arising from the -CMe=COO&Bu chain and from the very similar shifts 

of H-5 and C-3,5,6 as compared to the series 5. 

"f~N,~4W" 
In contrast with the facile acylation in THF 

with NaH found by Abdulla, 
7 

the analogous Mf hyd- 

razones did not appear to undergo N-acylation. - 

8 N 
Treatment of is with 4-chlorobenzoyl chloride in 

MO the presence of NaH (or NaNH2) in THF or diethyl- 

ether afforded the Q-acylated pyrazole derivative 8. 

Structure 2 was proved by the presence of ester bands in the ir-spec- 

trum, and by the high frequency (1740 cm -I) of the vC=O bands, further by the 

disappearance of the nmr-signals of the LBu-group and by the IH- and 
13 

C-nmr 

signals of the C-methyl-substituted pyrazole at 15.8 (CH3) and 6.23 ppm (=CH) 

and at 99.8 (C-4), 150.2 and 150.7 ppm (C-3,5), respectively. 

Reaction of aZkyZkydrazones with aey2 ckZoridcs -- 

To compare the reactivity of the alkylhydrazones with that of the B-keto 

ester hydrazones, reaction was carried out with &g. (X: Mf, R': Me). A remar- 

kable difference in the way of acylation was found. Treatment with 4-chloro- 

benzoyl chloride or N,N-dimethylcarbamoyl chloride in benzene at elevated -- 

temperature afforded the s-type compounds 3g,h (as major products) and the =_ - 
dealkylated 22 (Scheme 4). 

“fmu/u_(’ RC;Cl -“‘as;( + “a--$ 

H 
Me 

R 

IbfX:Mf,R:Me) %,h 7a 

g,$(R: 4-Cl-Ph); g(R: PW2) 

Scheme 4 
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Compounds ts,$ show completely analogous IH- and l3 C-nmr spectra with 

&-E,e, while 22 has very similar nmr data to 2~. 

Our findings suggest that not only the 6-substituent in the pyridazine 

ring but also the hydrazone moiety has a strong influence on the nature of 

the acylation of pyridazinylhydrazones. 

EXPERIMENTAL 

Ir spectra (in KBr discs): Bruker IFS-113~ vacuum optic FT-spectrometer equipped with 
an Aspect 2000 computer. - IH- and 13C-nmr spectra (in CDC13 or DMSO-d6 solution at RT, 
using TMS as internal reference): Bruker WM-250 or Bruker WP 80 SY FT-spectrometer control- 
led by Aspect 2000 computer. -MS: Varian MAT SM 1. 

Melting points are not corrected. All yields are preparative ones. 

6-MorphoZino-l3-substituted phenyZ)-2-(I-(tertiary butoxgearbonyZ)-l-propen-2-yZj-1,2,4- 
-triazoZof3,4-$]pyridazinium salts (z-f): 

General procedure: A stirred mixture of 3 mm01 hydrazone $I3 and 3 mm01 acylchloride 
in 25 ml benzene was refluxed under NS for 2 h. After cooling,-the solid was collected by 
filtration, washed with benzene, and dried to give 22-g. Work up of the mother liquors by 
preparative TLC gave 6 % of 1; only in case of 2;. 

_N2-(B-Morpholino-3-pyridazinyZ1-$-fl-(tertiary butoxycarbonyZ)-I-propen-2-yZ]-f4-chZoro- 
and -f4-methoxy-benzoic hydraaide) i&6ab_): 

A mixture of 2 mm01 &b_ and 2.4 mm01 sodium cyanide in 12 ml of a 2:l mixture of dioxane 
and water was stirred af RT for 24 h. After filtration, the solid was washed with water and 
recrystallized from ethanol yielding &,$. 

2-i4-ChZorobenzoyZi-3-methyl-6-morphoZino-3-(tertiary butoxycarbonyZmethyZ.I-2,3-dihydro- 
-1,2.4-triazoloj4, I-lbjpyridazine (3&: 

Method A: By thermal reaction of 6a: - == A stirred mixture of 200 mg 5~ in 2 ml ethanol was 
heated at reflux for 10 h. After cooling, ethanol was evaporated in vacua and the residue 
was chromatographed on 10 g silica using benzene and methanol as eluating solvents to give 
50 mg (10 %) of a scarlet crystalline solid, m.p. 162-164 OC (acetonitrile-diethylether). 

Method B: By ring closure of 6a under basic conditions: A mixture of 1 mm01 $2, 1.2 mm01 f= 
NaOH in 2 ml water and 4 ml dloxane was stirred at RT for 7 h. After work-up with water and 
extraction with CHzC12 the reaction mixture was dried over MgSOk. 2~ was separated by prepa- 
rative TLC on Kieselgel 60 HFzs, plate using a 85:15 mixture of benzene and methanol as 
eluating solvent. Red cubes, m.p. 163-165 OC, in 21 % yield. 

Method C: By ring-chain tautomerism of 25: Reaction was carried out under the same condi- 
tions mentioned above (Method B). Red cubes, m.p. 162-4 OC, in 42 % yield. Synthesis of 

z&c,e was carried out by the same method, starting from zk,c_,g. -_ _- 

6-MorphoZino-3-i3-tri~Zuoromethy~phenyZ)-1,2,4-triazolof4,3-~~pyridazine (2~): 

Method A: by method C described for &, starting from 2~. White crystalls, m.p. 219-220 OC, 
in 16 % preparative yield. 

Method B: Starting from 3 '-(6-chloro-3-pyridazinyl)-(3-trifluoromethyl-benzoic hydrazide) 
M.p. 142-144 OC, prepared from the corresponding pyridazinylhydrazine with 3-trifluoro- 
methylbenzo 1 chloride) can be cyclized to 6-chloro-3-(trifluoromethylphenyl)-1,2,4-tri- 
azolo[4,3-b_ pyridazine by Pollak's and Tisler's method." 1.5 g this product in 4.5 ml T 
morpholine in the presence of 0.5 ml HMPA was heated at reflux (Ql40 OC) for 5 h. After 
evaporation of the excess of morpholine in vacua the residue was stirred with water, fil- 
tered and recrystallized from ethanol, yield: 1.1 g (64 X), m.p. 219-220 OC. 

~-(4-ChZorobenzoyZo~~-3-methyZ-l-i6-morphoZino-3-pyridazinyZipyrazoZe ig): 

A mixture of 0.1 g (6 mmol) NaNH in 20 ml diethyl ether, 5 mm01 $ and 0.875 g (5 mmol) 

4-chlorobenzoyl chloride was stirred at IO-20 OC for 150 min. After work-up with diluted HCl 
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l'able 3. Physical data for compounds la, 3a-c,e,g,h', 5a-f, 6a,b, 7a,c and 8 
_--------_----__-_-_-----_-~--------------------------~--- 
Com- M.p. General Yield Elemental analysis, % 

M.W. 
pound OC formula % C 

Calculated& Found 
N 

--------_-_-----__---_--------------------------~---------------------- 
la 144-147 ClsH25N503 335.40 54 57.29/57.32 6.78,'6.85 20.88/20.86 
3a 162-164a C23HZ8C1N504 473.95 b 58.28/58.37 5.96/6.04 14.78/14.85 
3b 185-187 C24H31 N505 469.53 29 61.39/61.26 6.66/6.52 14.92,'14.73 
3c 128-129 C24H28F3N504 507.50 16 56.80/56.84 5.50,'5.72 13.80/13.6; 
3e 102-104 Cz3H2eClN504 473.95 56 58.28/58.42 5.96/6.09 14.78/14.73 
3g 175-178~ C14H22N602 306.37 40 54.88/54.92 ?.23/7.36 27.44/27.28 
3h 207-209d C18H::oClNs 02 373.84 21.5 57.83/57.85 5.39/5.52 16.74,'18.66 
5a 229-23oe C23H27ClzN503 492.40 76 56.10/55.94 5.53/5.59 14.22/14.25 
5b 23R--24Of C23&7Cl2N507 556.40 68 49.65/49.68 4.89/4.85 12.59/12.47 
5b 155-157~ Cz4H3oClN50-1 487.97 62 59.0?/59.26 6.20/6.16 14.35114.45 
5c %24-226e C~~HZ~CLF~N~O~ 525.95 62.5 54.80/54.65 5.18,'5.11 13.32/13.21 
5d 211-212g CzsHz 7 ClNs05 502.95 75 54.92/54.87 5.41,'5.54 16.71/16.62 
5e 180-181~ C2aH27ClzNs03 492.40 78 56.10/55.92 5.53/5.63 14.22/14.26 
5f 216-218e CleH~5Cl;!N5Ozi 430.33 38.5 50.24/50.25 5.86/5.93 16.28/16.13 
6a 158-16Oh Cz3HzsClN50a 473.95 47.5 58.28/58.18 5.95,'6.07 14.78,'14.87 
6b 155-157h C24H31N5th 469.53 15 61.39/61.55 6.66/6.81 14.92/14.64 
7a 245-2461 Cl sHlrlClN50 315.76 3 57.05/56.Y4 4.47/4.40 33.13/22.23 
7c 219-22Oh CI~HI~F~N~O 349.31 64 55.01/55.14 4.04/3.89 20.05/19.97 
8 186-187h CIYHI aClN5 03 399.83 27.5 57.07/57.18 4.54/4.46 17.52,/37.40 
--------_-_----_------_-______-_-_-__----------------____-._-_____________ 
B chromatographed over silica; b see Method A-C; c benzene; d 7~3 isopro- 

panal-ether; e methanol; f 5a perchlorate salt, white powder (water); 
g benzene-acetone; h ethanol; i acetonitrile. 

the product was extracted with 3 x 25 ml CHzClz, dried to give 0.55 g (27.5 X) 2, m.p. 
186-187 OC (ethanol). 

Trinzo Zojd, d-b]pyridazines -3.e and 2~ ,Crorn izopropg lidenchydmzmcs 

Starting from LE (X: Mf, R': Me)'* by method described for 22-f gave the title compounds. 
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