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RECENTLY, the synthesis of some Cdazo(l.2-b)pyridazines and their conversion into 
new polya&cterocycks has been descrii* Since some substituted analogs which 
are useful m&mediates for fur&r synthetic experimenta and studies of reactivity had 
not been repor@ the synthesis of these compounds has been invest@&& The most 
suitable method of forming imidazo(l.2-b@idazines reported* is the formation of 
the imidazok ring from appropriate pyridazines. This method was recently applied to 
the synthesis of some substituted imidazo(l.2-b)pyridazines of pbolraacolagical 
interest.“’ 

We have now prepared different 2- and 3-substituted imidazo(l.2-b)pyridazines and 
in addition some transformations are described. The introduction of a Me or Ph 
group at the position 2 with the simultaneous formation of the imidazole ring 
(II, R = Me or Ph) was most conveniently performed by condensing 3-amino&- 
chloropyridazine (I) with bromoacetone, chloroacetone or phenacyl bromide. It is 
conceivable that ring closure could take place to give either the 2- or the 3-substituted 
product The location of the Me group at position 2 is evident from NMR spectra 
of this and related compounds. s In this connection, an entering alkyl or aryl group 
was similarly assigned in some related imidazo(U-b)azines. 

By a nucleophilic displacement of the chlorine at the position 6 the corresponding 
hydra&o compound III was obtained and this served for the preparation of some 
arylidene or alkylidene derivatives (IV), suitable for dehydrogenative cyclirationsf 
As in other heterocycks with Me groups in this reaction, the ~-MC group did not 
condense with aldehydes. This can be attributed to the relative mild reaction con- 
ditions under which the reaction was performed. 

From III and isothiocyanates the corresponding substituted thiosemicarbazides $V) 

l Paper XLE on Hcterocycks; paper XLVIII: M. Tclmc, J. Kobc, B. -andM.m, 
Momatsh Chm. in press. 

* B. Stamvnik and hi. Tiilkr, Tetmhcdron 23,387 (1967). 
’ L. Almimte, L. Polo, A. Mupaini, E. Provhciali, P. Rugarli, A. Chmba A. Olivi and W. 

Murmann, J. Merf. chum. 9,29 (1966). 
’ L. M. Wcrbel md hf. L. Zamore, J. HetemycL Chem. 2,287 (1965). 
‘ B. Stmovnik and M. TiiIkr, forhoming paper. 
‘ A. Pollak and M. T&r, Tetruhebon Z&2073 (1966). 
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were obtained. These, when heated underwent cyclization, with loss of the corre- 
sponding amine and 7-substituted l-mercaptoimidazo(l.2-b)-s-triazolo(3.4-f)pyrida- 
zincs (VI) were obtained in fairly good yield. The nature of the attached substituent 
R, has no influence on the ease of ring closure and this is merely temperature dependent 
so that cyclization can be performed in boiling ethylene glycol. JR data agreed with 
the proposed structure of VI (R, = H) rather than with that of the tautomeric 
thioamidc form. 

A convenient route to 3-carbethoxy-2-methyl-substituted imidazo(l.Zb)pyrida- 
xines using the same starting pyridazine derivative (I) is the condensation with ethyl 
2-bromoacetoacetate. Conversion of the resultant ester VII into the acid VIII followed 
by decarboxylation gave 6-&loro-2-methylimidaxo(1 .Zb)pyridaxine (IX), identical 
with the product obtained above in a direct cyclization experiment. The Me group of 
this compound can be further oxidized and the Z-carboxylic acid (X) thus obtained 
afforded upon decarboxylation 6&loroimidazo(l.Zb)pyridazine (XI). This was 
found identical with the compound obtained in a direct cyclization reaction from I.* 
Treatment of the ester VII with hydrazinc hydrate gave the hydrazino-hydrazide 
(XII) indicating that hydraxinolysis occured also at position 6 with the exchange of the 
labile chlorine atom. From XII derivatives of the type XIII were easily obtained and 
with aldehydes condensation to XIV took place. The formation of mono arylidene 
derivative involving the dhydraxino group proceeds only in the cold, as heating yields 
bis-alkylidene or arylidene derivatives, regardless of the quantity ofaldehyde employed. 

I II 

1 R,R,,_NhHayR 
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EXPERIMENTAL 

M.ps: Kotkr m.p. apparatus are cormckd; IR spectra: Perkin-Elmer Model 21 Spcctro- 
photometer as mulls in Nujol or huachlorobutadieru. 

6-Chloro-2-mrhy~l.2-b)pykkrtLw (II, R - Me) 

Compound I (12.9s g), bromoaatonc (13.7 g) and EtOH (100 ml) wwc heated under rrflux for 
6 hr. The solvent was cvaporntul In wuw and the residue was dissolved in the minimum amount 
of water and na~tralkl with solid NaHCO,. The liberated free base (yii Wok wu crystallized 
fmm water to give colourkss nsedks, m.p. 127-128”. (Found: C, 5024; H. 369; N. 2522; 
GH.ClN, requires: C, S&17; H, 3.61; N. 25077’) 

An identical product was obtaiocd if instead of bromoacetone chlormonc was uxd. The 
residue after evaporation of the solvent in the above experiment can be purilkd by sublimation 
in wcuo and the hydrobromide is identical with the product prepared from the baw and hydrobromk 
afid as indicated below. Altcmatively, the crude hydrobromidc can be puritkd by dissolving in a 
minimum amount of MeOH and diluting with twice the amount of ether, np. 238-W. 

The hydrobromidc can be obtained from the base in the following manner: asolnoftbcfrccbasc 
(100 mg) in EtOH (2 ml) was tratai with few drops of 48 % HBr and the salt separated. Puritkatioo 
was performed as indicated above. (Found: C, 33.63; H, 3.13; CfH,BrClN, requires: C, 33.83; 
H, 2.84 ‘/..) 

6-Chfore2-pkylimiak&.2-b)pyfdodrc (II, R - Ph) 

Compuund I (1295 g) was heated with pknacyl bromide (18.2 g) and EtOH (300 ml) under 
rcflux for 3 hr. Therafter the solvmt was cvaporakd to half of its original volume and the residue 
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put on ia. The free base which separated, was coucctcd and rca@lbd from EtOH, mp. 199” 
(Lit.‘.’ m.p. 199-201” and 200”). (Found: C, 62-94; H, 3.78; N, 18.10; C,,H,ClN, squires: 
C. 62.75; H, 3.51; N. 18.29x.) 

aH~~~2-nuf~~ff~hvUnJdozo(l.t-b~~7~~ (III. R - Me, R, - H) 

A suspension of XI (R - Me; 5 g) in hydrazinc hydrate (20 ml of 80*/d was heated to boiling. 
After compktc dissolution rcfluxing was continued for 10 min. After cooling the squated product 
was colkctcd and crysm from water to give the pure compound (43 g, 87% @Id). m.p. 187-189”. 
(Found: C. 5148; H. 5.78; N, 43.06; C,H,N, requires: C. S1.52; H, 5%; N, 42*92x.) 

The compound formed l dihydrochloride (with ethanolic HCI), m.p. 295’ (&OH). (Found: 
C, 36.62; H, 4-93; N, 29.82; C,HI,Cl,N, requires: C, 35.61; H, 4.70; N. 2966%). Similarly the 
dihydrobromide was prepared, m.p. 296299” (EtOH+zther). (Found: C. 25.41; H, 354; N, 2144; 
C,H,,Br,N, rquirca: C. U-87; H. 3.41; N, 21.SS%.) The sulfate had m.p. 269”. (Found: C. 
32.02; H, 4.25; N.26.67; S. 12.34; C,H,,N,O,S rquircs: C. 32.19; H.4.24; N, 26.81; S, 12.2S%.) 

Buzyli&ne hriuattoc of 6-hydtarlno-2-wwhytimi&uo(l .Zb)pyridazine 
(IV, R - Me, R, - H, R, - Ph) 

To a soln of O-01 mole of JII, (R - Me. RI - H) in hot EtOH (2S ml) an quiv amount of 
bcnraldehydc and few drops of glacial AcOH were ad&. The soln was kft to cool to room tanp 
and the sepamted hydrazone was ctystallti from N,N-dimcthylformnrm ‘da and washed with hot 
EtOH, yield of the pale yellow crystals 30%; m.p. 235436”. (Found: C, 66.91; H, 5.38; N, 2794; 
C,,H,,N, requires: C, 66.92; H. 521: N. 27.87x.) 

In essentially the same way the following derivs were prepared and crystallized from N,N- 
dimethylformamide : 

(i) E~hylidcne drritnative IV (R - Me, R, - H, R, - Me) in 27% yield, m.p. 218-220”. (Found: 
C, 57.33; H, 6.07; N, 36.95; C,H,,N, rquircs: C, 57.13; H. 586; N. 37.01x.) 

(ii) Isopropy/idm dcrioartce IV (R - R, - R, - Me), m.p. 198-2CW. (Found: C, 59.30; H, 
6.51; N, 3440; C,,H,,N, rquircs: C, S9.10; H, 6.4s; N. 3446x.) 

(iii) pH~&oxy&nzylidene Lriwtfce IV (R - Me. R, - H. R, - pHO-C,HJ, m.p. 287-289”. 
(Found: C, 63.17; H, 518; N, 26.47; C,,H,,N,O rquiru: C, 62.91; H, 4.90; N, 26.20%) 

(iv) pNitrobcnzyfidene derioatirx IV (R - Me. R, = H. R, -p-NO&H,), m.p. 288-289”. 
(Found: C, 56.82; H, 3.98; CIIHI,N,O, rquircs: C, S6.75; H, 4+08%.) 

aH~~lno-2-phnl.Zb)p)lidozi~ (III, R - Ph, RI - H) 

A mixture of KI (R - Ph; D9S g), EtOH (2% ml) and hydrazinc hydrate (IS ml of 80%) was 
heated under reflux for about 8 hr until a complete solo reJultcd. After standing on ice 0-t 
the separated product was collected and washed with EtOH (ykld 43 %). The filtrate was cvapomted 
and another crop of uystals was obtaiocd giving 17.2 g (76yd. Upon crystA&tioo from EtOH 
the @ yellow uystals had np. 208”. (Found: C, 63.69; H. 4.91; N, 30%4; C,&,N, rquiru: 
C, 63.99; H, 4.92; N, 31.09x.) 

The compound formed a dihydrochloridc. m.p. 2S%IS6”. (Found: C, 48.20; H, 4.33; N. 23.26; 
CIsHI,C&N, requires: C, 48.33; H, 429; N, 2348x.) The dihydrobmmide had mp. 277-279”. 
(Found: C, 37.06; Ii, 3.06; N. 1790; C,,H,,Br,N, requires: C. 37.23; H, 3.38; N, 18*09%.) 

Benxylidcnc drricntict of 6-h~az~2-pkny&ni&zo(l.2-b)p)ridarinr 
(IV. R - Ph. R, - H. R, - Ph) 

The compound w prepared in the usual way and crystallkd from N.Ndimethylformunid, 
tb washed with hot EtOH; m.p. 2#8-210”. (Found: C. 72.87; H, S94; N, 22-H); C,,H,,N, 
rquircs: C. 72.83; H, 4.82; N. 22*3S%.) 
Furthc.rmore. the following derivatiw were synthesized: 

(i) Erhyltine &ritmrk IV (R - Ph. RI - H, R, - Me). m.p. 206”. (Found: C, 67aS: H, 
540; N. 27.65; C,,H,,N, rquires: C, 66.92; H, 5.21; N. 27.87x.) 

(ii) Isopropylfdetac drricutfw IV (R - Ph. R, - R, 0 Me). m.p. 244”. (Found: C. 67.61; 
H. 5.70; N, 2640; C,,H,,N, rquircs: C, 67.91; H, S.70; N, 2640%.) 

’ F. Yoneda. T. Ohtaka and Y. Nitta. &II/. Chcm. Sot. Japan 12, 13Sl (1964). 
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(iii) pHyahxybrruyli&e &kwrltK IV (R - ph, RI - H, Rs -p-H-H,). m.p. 29f. 
(Found: C. 69.31; H. 4.67; N, 21.11; C,,HH,N,O requires: C. 69.29; H, 4.59; N, 21-26x.) 

(iv) pNifrobrn+f&ne krfonrioe IV (R - Ph. R, - H, Rs - pN0,C.H.). m.p. uo”. (Found: 
C, 6356; H. 4.27; C,,HI,N,O, requires: C. 6368; H. 394x.) 

Carboxymethyl~ Lrimtirw of 6-hy&adno-2-methyfindia@ I .2-b)pyrf&dn 
(IV, R - Me. RI - H, R, - COOH) 

AsolnofIII(R-Me.R,-H; 1.63 g) in EtOH (10 ml) was treated with a soln of glyoxylic 
acid (1 g) in water (5 ml). The reaction mixture was gently heated for few min and kft at room 
tunp for 30 min. Upon chilling on ice the product separated was filtered off (@8 g. 35% yield) and 
crystalkd from EtOH; mp. 218”. (Found: C. 49.22; H. 4.41; cH.N.0, requires: C. 49.31; 
H. 4.14%) 

Cat&xymethykne &r&atiw of 6-h$raxino-2-phcny~imi&w(l.2-b)-pyrir&rk 
(IV. R - Ph. R, - H. R, - COOH) 

Compound III (R - Ph. R, - H; 2.29 g in 10 ml EtOH) was treated with a soln of glyoxylic 
acid (1 g) in EtOH (10 ml) as described above. The hydrazone -rated was filtered off and washed 
with hot EtOH giving l-8 gof pure crystals; np. 210-211”. (Found: C, 59.62; H. 4.12; CIIHI,N,O, 
requires; C. 59.78; H. 394; N. 24900/,) 

a-Merhylcorboxymethy~w deri~&~~ of ~h$razftw-2-pheny&nidazo(l .tb~yrkklnc 
(IV, R - Ph. R, - Me, R, - COOH) 

This compound was prepared in a similar way in 71% yield. Crystallization was effected from 
EtOH; m.p. 186187”. (Found: C. 60.88; H, 456; C,,H,,N,O, requires: C. 6141; H, 444x.) 

aCarbcrhoxyh~~2-pluny~1.2-b)pyrldarinc @II, R - Ph. R, - COOEt) 

A wln of III (R 0 ph. R, - H; 2.2s g) in EtOH (25 ml) was heated under retI& with ethyl 
chloroformate (1.1 g) for 10min. After evaporation of the solvent In wfyo to half of its original 
volurm the separated product was filtered oti and crystallized from EtOH. yield: 1.65 g; mp. of 
the hydrochloride 189”. (Found: C. 53.71; H, 510; N, 2099; C,,H,,QN,O, requires C, 5398; 
H, 4.83; N. 2098x.) 

2-Me~~l~~-pAenyI~h~se~~r&s~)fmi~~1.2-b)pyrida&e (V, R - Me, RI - Pb) 

ToahotsolnofH.l(R-Mc.R,- H; 1.63 g) in EtOH (2S ml) an cquiv anmunt (0.01 mole) 
phcnyl isothiocyanate was added dropwise. The mixture was heated under reflux for 10 min, cookd 
and the produEt filtcrcd off. Crystallization from N,Ndimcthylformamidc-water (1:2) yielded 
colourkss microcrystals (39%), m.p. 230”. (Found: C, 56@; H. 4.41; CIIHIIN,!3 requires: 
C. 56.37; H. 4.73x.) 

In essentially the same way the following substituted thimmicarbaddcs were prepared (for 
crystalhxation the sack solvent mixture as above was used): 

(i) 2-Methyl-6-(4’-o-toly/thioscmIcorborfdo)fmidoIo( 1.2-b)pyrfdarinc (V, R - Me, R, - o- 
CHsC,H,) obtained in 24% yield, m.p. 143” (at the tcmp of m.p. the tricyclic compound VI 
crystallized from the melt). (Found: C, S7.58; H, 519; S. 10.33; C,,HI,N,S requires: C, 5768; 
H, 5.16; S. lOU’/,.) 

(ii) 2-Mefhyf~~-pfolylf~s~ca~)i~1.2-b~~dnc (V, R - Me. RI - p 
(ii) 2-Merhyl-6-(4’-p-to~yylrLlosemlcarbasfdo)/mldaro( 1,2-b)pyr&zk (V, R - Me, R, - p- 

CH,C,HJ, obtained in 20% yield, m.p. 138”. (Found: C. 57.58; N, 5.30; H. 2692; S. 1@15; 
C,,H,,N,S requires: C. 5768; H, 5.16; N, 26.91; S, 1@25’/,) 

(iii) 6(4’-pMerhoxypluryl&s~~&s~)2-mrr1.2-b~~ (V, R - Me. R, - 
pcH,O-C&) in 4S% yield, m.p. 208”. (Found: C, 54.63; H. 4.82; N, 25.69; S, 9.50; CUH,,N,OS 
requires: C. 54.87; H, 4.91: N, 2560; S. 9.74x.) 

(iv) a(4’-pUhoxyp~ylth~sJcm/crrrharldo)Z-nwrl.2-b~~ (V. R - Me, R, - 
pC,H,O-C,H,) in 60% yield, m.p. 187’. (Found: C, 56-02; H, 561; N, 24.32; S, 9.04; 
C,,H,,N,OS requires: C. 56.13; H. 5.30; N. 24.55; S. 9.34x.) 
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l-Mcrcopto-7-mcrhyl~1.2-b>s-rriowlo(3.4f)pyidolLu (VI, R = Me, Ri - H) 

Compound V (R - Me. Ri - Ph; 298 g) when hcatcd in cthykoc glycol(20 ml) to tanp of b.p. 
for 10 mm dccomposu and upon cooling the separated product was colkctcd and waahcd with EtOH. 
The pale yellow crystals (ykld 64ya did not melt up to 320”. (Found: C, 4698; H, 3.65; N. 
3409; S, 15.72; C,H,N,!I requires: C, 4683; H. 344; N, 34.13; S, 15600/,) IR Nujol or 
hcxachlorobutadicoc: max (cm-‘) 2500 (SH). 

Similarly other above mentioned substituted thioxmk&aAdoimidazo(1.2-b)pyidruines wcrc 
transforrncd into the tricyclk compound VI by thermal decomposition. 

The above compound VI (It - Ma, Ri - H; 820 mg) was dissolved in a hot cthanobc aoln of 
EtONa. prepared from Na (92 mg) and EtOH (15 ml). The tiltcrcd soln was trcatcd with Me1 
(576 mg) and the mixture was shaken at room tcmp for 1 hr and then poured into water. The colkctcd 
product (yield 46%) was crystallized from EtOH; m.p. 169-171’. (Found: C, 49.59; H, 4.22; 
cH,N,S rcquirca: C. 49.31; H, 4.14%) 

AhotsolnofIII(R - Ph,R, - H; 2.26 g) in EtOH (20 ml) was trcatcd dropwiac with cyclohcxyl 
isothiocyanatc (1.41 g). After addition was compktc the mixture was kft aside to cool down alowly. 
The product separated was liltcrcd off and crystallircd from N,Ndimcthylformamidc and Snally 
suspcndcd in EtOH, tiltcrcd and waahcd with EtOH (ykkl 71%), m.p. 226”. (Found: C, 62.24; 
H. 6.18; N, 22.69; S, 8.69; Ci,H,,N,S rcquirca: C, 62.28; H, 6QS; N, 22-W; S, 8*730/,) 

In an analogous way the following derivatives wcrc prcparcd: 
(i) 2-P~yl~~9toly/rhi~f~&~)~~1.2-b)pyida2iru(V, R - Pb,R, - o-CH,C,HJ 

in 62% yield; m.p. 222”. (Found: C, 63.91; H. 507; S, 8+S2; C,H,,N,S requires: C, 64.16; 
H. 4.85; S. 8.55%) 

(ii) 2-P~nyl-6-(4’-m-ro~ltyIrhloscmicorborfdo)i~~1.2-b~~z~ (V, R - Ph, R, - m- 
CH,C&) in 54% yield; m.p. 210”. (Found: C, 64a; H, 5.1s; N, 2231; C,.H,,N,S rcquiru: 
C. 64.16; H, 4.85; N, 22.45x.) 

(iii) q-(4’~Met~x~yithios~car~) 2-phen@l&uo(l.2-b) pyrti (V, R - Ph. 
R, - o-CH,O-C&) in 41% yield; m.p. ZlS-ZIP. (Found: C, 61.43; H, 4.92; CIHUN,OS 
rcquircs: C. 61.53; H, 4.65%) 

(iv) a(4’-gahoxyphcnyrrh&se~~r&z~) 2-pherryfi&w(l.2-b)pyrtizLK (V, R - Ph, R, - 
&H.-H,) in 45% yield; mp. 228-230”. (Found: C, 62G8; H, 485; GIHIIN,OS rcquirrs: 
C. 62.36; H, 4.98%) 

l-Merwpro-7-plirnyli”doro(1.2-b>s-tr~zolo(3.6~~~ (VI, R - Ph. R, - H) 

The compound was ptcparcd from V (R - Ph. RI - C,H,i; 3.6 g) as dcccribcd in the case of 
VI (R - MC. R, - H). The crude product was washed with hot EtOH. yield: l*Zg, 4S%; m.p. 
325-327”. (Found: C, 58.26; H, 352; N.26.33; C,,H,N,Srcquircs: C, 58.43; H, 3.39; N,26.21%.) 

6-Chior~2-me:hylimidolo(1.2-b)pytldarLu-3-uarboxylic add ethyl CSICI (VIT) 

To a aoln of I (12.95 g) in boiling EtOH (250 ml) ethyl 2-bromoxctoacctatc (23 g) was added 
portionwise and heating was continued for 1 hr. Thcrcaftcr NaHCO, (12.6 g) WIU added portionwise 
and the mixture hcatcd under reflux for further 10 mm. After cooling the separated product was 
filtered and w&cd with few ml of hot EtOH. The combined liltrates wcrc evaporated to about f 
of its original volume, Wcrcd while hot, cookd and under vigorous stirring poured into 250 ml of 
iad water. The scparptcd product was crystallized from water, yield 37%; mp. 9eloo”. (Found: 
C. Z&24; H, 4.38; N, 17.70; C~,H,,ClN,O,rcquirca: C. DlO; H, 4.21; N, 17*530/,) 

The compound formad a hydrochloride (from EtOH and ether). m.p. 16s’. (Found: C, 43%; 
H, 4.34; C,,HiiCI,N,O, rcquircs: C, 43.49; H, 4OS’/,) Similarly the hydrobromidc was obtained, 
mp. 220” from EtOH and ether. (Found: C. 37-67; H, 3.58; C,.HIIBrCINIOI rcquiru: C, 3746; 
H, 346%) These salts arc very sokbk in water. whacas the sulphatc. m.p. 197”. b only slightly 
solubk. (Found: C. 311.81; H, 3.87; N. 12%; S. 966; CI,HI,CIN,O,S rcquirca: C, 3566; 
H. 4.27; N, 12.45; S. 9.49%) 
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Tbe above VII (2.39 g) was supcoded in lO%NaOHaq (10 ml) and the reaction mixture was 
heated lmdcr rcflux until the ester layer cumpktely disappeared. After about 15 min the ckar brown 
soln was Bltcrcd, cookd and slowly acid&d with colic HCI to pH 3+. The browni& ppt (1-S g, 
is slightly solubk in water and common organic solvents, but can be purit%al with sublimation in wcuo 
(180-l!XP/l mm); m.p. US”. (Found: C, 4S.52; H, 3+06; N, 19.6s; GH.CIN.0, squires: C. 
4S.41; H, 2.86; N. 19.86x.) 

6-hferhox~2-mtthyfim&&zimldozo( 1.2-b)pyridarlru-33arboxyllc acid (VIII, R - OMc) 

TbcabovcVIII(R- Cl; 2-l 1 g) was dissolved in mcthanolk MeONa (@23 g Na were reacted 
with 10 ml MeOH) and heated under r&x for 30 min. The solvent was evaporated to dryness, 
water (S ml) was added and cone HCI until ph 6. The separated prod@ was liltcrcd off and washed 
free from NaCl with water, yield 1.2 g, S8 %. For analytical purposes the crude product was purified 
by sublimation in WCY) at 2t%210”/0+1 mm; m.p. 237”. (Found: C, 52.06; H, 426; N. 19.81; 
C,H,N,O,requires: C, S2.17; H.4.38; N.2028%.) 

Dccarboxykz~hm of VIII (R - Cl) IO 6-chloro-2-me~hylimi&xo(l.2-b) pydazine (IX) 

ThcacidVIII(R - Cl; 100 mg) was thoroughly mixed with Cu bronze. (100 mg) and the mixture 
hcatcd in a tube in a metallic block at 23&240+‘. In the cool pnrt of the tube deposita! crystab of 
IX (S3 mg), which were found identical with the compound obtained synth&aIly from I and bromo- 
acctonc as described in the case of II (R 0 Me). A mixed m.p. was undcprrsscd. 

bChloroimi&zo( 1.2-b>pytidorinc2-carboxylic acid (X) 

(a) A stirred ruspcmion of IX (3.34 g) in water (SO ml) was heated on water bath until a dear 
soln resulted. Thereafter, during a period of 20 min KMnO, (9 g) was added portionwise. The 
reaction mixture was hltesed hot and MnOI on the Bltcr was washed with few ml of hot water. Upon 
cooling the acid separated and was subsequently sublimed at 20&22@‘/0~1 mm; np. 2W. From 
the filtrate, after evaporation in tmcyo to a small volume. an additional amount of the acid was 
obtainal giving a total yield of 1 .l g. (Found: C. 42.51; H, 2.26; C,H,ClN,O, requires: C, 42eSS; 
H, 294%.) 

(b) Compound IX (1.67 g) was disolvcd in a mixture of Ac.0 and glacial A&H (2: I), cone 
H&O, (1 ml) WBS ad&d and during S min a soln of CrO, (2 g) in a mixture of AC.0 and glacial 
A&H (2: 1. 6 ml) w added dropwise. The reaction mixture was cookd externally with ia. and 
stirred. After the addition was complete, the reaction mixture was kft standing on im for 20 min 
and thereafter au&d ia (U g) was added. The product separated was 6ltesed off and a sampk for 
analysis WBJ sublimed tn WCYO u under (a), m.p. 260” and mixed m.p. with the compound prepared 
as under (a) was undeprcsscd, yield: 06 g. 

Decnrkoxyldon of X to 6-chloroimi&&l.2-b)pyli&uine (XI) 

The above X (100 mg) was thoroughly mixed with Cu bronze (1 SO mg) and the mixture was heated 
in a metallic block at 2OG2W in a glass tube. In the cold part of the tube the sublimate deposital 
in 2 zones. The Brst. near to the heating blcck. was identified as the unchan@ acid and tho scond 
consisted of XI. This was found idcotkal with M authentical sampk of 6-chloroimi&zo(l.2-b)_ 
pyridazine, prepared directly from I.’ 

bH$razGw-2-merhylimidazo(l.2-b>prtdasim-3+zrboxylic acid hMa2k.G (XII) 

Compound WI (2.39 g) was treated with hydrazinc hydrate (10 ml of 8Oy’J and the mixture beated 
uxxkr rcflux for 1S min. Upon cooling the 5ltcrcd product was washed with cold water (1.8 g) and 
crystallized from N.N-dimethylfo rmamida to give the pure compound; m.p. 304-307”. (Found: 
C. 43.20; H, 4-97; N, 44.18; C,H,,N,O requires: C, 4344; H, 501; N. 44*32Y*) 

The compound formed a trihydrochloride, m.p. ~320”. (Found: N. 29.42; C,H,,Cl,N,O 
requires: N, 2966x.) 
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2-MethyI~~-p~ylf~s~.~~ 1 I-b~yri&uimyl-E 
(4’~pheny~hfosmkarb&de) (XIII, R - W) 

To a soln of XII (2.21 g) in N.N-dimtthylformami de (10 ml) phayl isotbiocyanate (1.35 g) was 
added and the reaction mixture was heated on a water bath for 10 min. 
mixture was poured onto ice (30 g) and left overnight on ice. 

Upon cooling the rca&+n 
The product was colkcted and crystal- 

lizcd from N,NdimethyiformamidaEtOH (1: 1) to give tk pure compound with mp. -282”. 
(Found: C, 53.74; H, 4.52; N, 2558; C,,HIIN,OSI requires: C. 53.74; H, 4.31; N, 2S6.4~W) 

a(~-Cyc~~xylrrhbse~‘wr~~~2-mcrhyli~’~~.2-b)p~~&zlnoyl-3- 
(4’-cyc&hexylrhbmnIwrkmife) (XUI, R = C,H,,) 

fhe compound was prepared in the same way as described above; mp. 276277+ from N,N 
dimethylformami de. (Found: C. 52.80; H, 694; N. 24.93; S, 1258; C,,H,N,OS, requires: C, 
S2.44; H, 6.60; N, 2S.04; S, 12.74x.) 

6-pH~xybmryl~~h~~2-mcl/lyli~l.2-b)pyrk&a&e-3-wr&xylic 
mid hydrazi& (XIV, RI - R, - R, = H, R, - pHO-C,HJ 

Compound XII (2.21 g) was suspended in EtOH (30 ml),phydroxybenzal&hyde (1.18 g) and few 
dropsofconcHClwereaddai. The~nmixturawosknatroomtanpforUhrMd~tta 
poured into water. The separated product (2.S g) was uystallized from N,N-dimetbylformamido- 
tolueoe (1:l) to give yellow crystalline powder of m.p. 301-304”. (Found: C. 55.27; H, 4.92; 
N, 29.89; C,,H,,N,O, rquircs: C. SS.38; H, 465; N. 3014x.) 

6-Benzylidenehydrazino-2-me~hylim&~1.2-b)pyri&uine-3-wrlwxyorboxylic acid 
benzyltinehydruzkk (JUV, RI = H. R, - Ph. R,R, = =CHPh) 

A suspension of XII (2.21 gl in EtOH (25 ml) was -ted with benzaldehydc (2.2 g) and few drops 
of AcOH. The mixture was heated under reflux for 1 hr, the product tilti off and qstalkd from 
N,N-dimcthylformamide-tolucnt (1:2). The colourlus microcrystals had m.p. 27tXZ71°. (Found: 
C. 66.37; H. 563; N, 2490; C,,HIIN1O requires: C, 6648; H, 5.74; N, 24670/,) In an analogous 
way the following derivs were prepared: 

(i) 6-Isopropylldenehydrazino-2-me~hylimkiaw(1 .2-b~~i&zk-3-carboxyIic acid isopropyl&&~- 
hydrazidp (XIV. R,R, - -Chic,, R, = R, = Me) m.p. -292” (N.Ndimethylfomumidbecaone. 
1: 1). (Found: C. S5.78; H. 7.62; N, 32.85; C,,H,,N,O rcquircs: C, 5580; H, 7.57; N, 32*W%.) 

(ii) 6-p Bromobcnryl~~hy&az~2-~~hyii~~ 1.2-b)pyrl&zitve-kboxylic acld pbromo- 
beqhifenc hyukuzti (XIV. R,R, = =CHCJ&Btfp), R, - H. R, -pBrC&). m.p. 32&321” 
from N.Ndimethylformamide. (Found: C, 47.84; H, 3.12; N. 17.92; C,,HJk,N,O requires: 
C. 47.57; H, 3.08; N. 1766%.) 

(iii) ZMerhylbpnirrobmryl~~h~ra~~~ 1.2-b)-pyridaz&u-3-wrboxylic acid pn&o- 
kuylidene h#aride (XIV. RIRI - .-y CHCJ&NO,-p. R, y H. R, - GH,Br-p). m.p. 330“ from 
N.N-dimethylformamidc. (Found: C. 54.02; H, 3.82; N. 25.86; C,,H,,N,O, requires: C, 54.20; 
H. 3.52; K, 25.86”,&) 
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