
HETEROCYCLES. Vol 28, No. 2, 1989 

SYNTHESIS O F  TRIAZOLO- AND TETRAZOLOQUINOLINE DERnrATIYES 

WlTH ANTITHROMBOTIC ACnVITY 

Patrice Dcsos, Gilberl Schlewer., and C d e  George6 Wcrmuth 

Departement dc PharmacDebLnie MolbEulaire, Centre de Ncurochiie dm CNRS, 
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Various heterocyclic system have been described for their potential to prevent the thrombus 

formation. Among thcsc heterocyclic srjtcm arc pyrimido[5,4-d]pY.;.idines such ar dipyrida- 

molc' and RX-RA 69', pyrimido[l.6-a]~oquinohe1 such es trequinrinc3.: imidazo(2.1-blqui- 

nawlinD-ones ruch as anagrelidc-' and RO-15m6, phthaladnes ruch as pbthalazinolc7, pyri- 

dazinones such as Y-59p or amiphnc9, and quinolioones such as eil~stamidc'~ and dosta- 

mP*. Several molecular mechaoirmr of action have been hypothesized lo account for this 

property. The bwt explanation advanced thus far correlates the antiaggregant effects of 

these campouods with their ability to increase Eydie AMP (CAMP) and, in some arcs, cyclic 

GMP (cGMP) lev& in blood platelets by inhibition of the corresponding phosphodiestera- 

sesY. Spccifdly ph~s~hodiesterase inhibitors from thc Z(IH)-quinolioone family, such as 

Y-590 le, cilostamide z19 or dlortazol S1 present interesting antitbrombatic profder 

inrofar that both act with a relative selectivity on planlet phosphodiesterarc and arc 

orally active. Cilostazal i active at 10 mglkg and is now in clinical testing. Y-590, 

although showing also a strong antihwrtclwive activity, possesses potent antitbrombotic 

activity at doses as low as 0.1 mglLg -. 



The objective of thc &dy was to investigate the bioisostcric replaffimcnt of the 

quinolinone lactam function found in Y-590 by a triazalic or tsuarolic ring system Figure 

1). An attempt was &o made to ~eplace both the quinalinonc and the p y r i d h a n c  CONH 

p u p s  of Y-590 by isosteric triazolc or te t rmle rings. Wc describe below the synthesis of 

svch fuacd hctcrocyclic myatcmr. 

Figure 1 

Synthuis 

The synthesis of the monotrimlic and monotetrmlic derivatives 16% 16b, 178, 17b. 31% 

and 31b required the inuoduetion of the trimlic or tetrmlic ring system in an early 

stage in the synthesis and the pyridazinc ring was added later (Figures 2 and 3). The 6- 

methyl substituted 1,2,4.trimlo[4~-a]quiioline 6 and tetrazolo[l,5-a]quinoline 8 were 

prepared by literaure methods ( P i p e  2). 

Figure 2 : a : POCi* ; b : 0-CHNHNH. ; F : NHZNH* HzO, n-buranoi ; d: HC(OEt13 ; 
c : NaNO. 
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Thus treatment of the 6-methyl-ylH)-qninalioonc dY." with oxyehloride yielded 

the 6-methyl-2.chloroquinolioc 5 which was converted into the aiazoloquinolk 6 by reac- 

tion with formyhydradoc or, with better yields, in huo steps, by successive trcatmcnt with 

hydrazinc hydrate and triethyl orthofarmate. The tctrazotic m a l o p  8 was obt&ed from the 

hydradooquinoline 7 by treatment with sodium nitrite and acetic add. 

Mid oxidation of the benrylic methyl group of 6 or 8 using selenium oxide or ceric ammonium 

nitrate did not lead to the aldehyde 10. However this oxidation was easily achieved using 

chromium trioddc in acetic anhydride, and subsequent hydrolysis of the gem-diacetatcs 9 to 

give the aldehyde 10. 

For thc eomtmction of the r-kcto ester sidc chain, an a-marphalinoacctonitrile anion was 

prepared starting from the farmyl group and added to erotononitrile in accordance with a 

general method fmt described by Lcete IS and later developed by Albright and M a ~ E w y ~ " ' ~ .  

Thus the addition of marpholine in the prcscnca of p-toluencsulfonic add transforms 10 in a 

no&olated imbo derivatiw 11 which, after the addiuon of potassium cyanide, yields the 

a-marpholinoaectonitrile U. Under &&c conditiom (Triton B) U f o m  a marked a d  

anion which reacted througb a Michael addition with motononitrile to give the dinitrile 13 

The hydrolysis of the dinitrile was wndueted in hvo steps. The reaction with aqvcous acetic 

add regenerated the keto function 14, and a treatment with s u k i c  add (or hydrochloric 

acid) and sthanol led to the keto ester 15. The cyeliration into the 3-pyidadoane 16 or 

into the 2mcthyl.3.pyridadoonc 17 wa achinrcd by reaction of the keto ester 15 with 

hydradoe hydrate and methylhydradoc r e s p c ~ l i n l y ~ ~ .  Under the same mnditiom the treat- 

ment of the r-keto ester 15 with phcnylhydradoc led to the hydrazidc 18 which was cy&d 

by heating in swhric add to 6% 19 (Figulc 3). 

F i p m  3 : i : CrOr0L4czO : j : HJO* : k : morpholine, TsOH ; I : KCN ; 
m : cmlononioile ; n : AcOH, HzO ; o : H-IEtOH : p : NHaHR;  q : N H z N H C A  : 
r : &O+. 



The strategy for the preparation of the bis triawlic and his telrarolic dcrivativc 31a and 

31h implies the simultaneaur creation of the two fused lriazolic rings (Figure 4). 

The 3,4-d'iydro-2(1~quinolinonc 21 was prepared eilher by catalytic hydrogenation of the 

quinolinc 20 in thc prcscncc of platinum oxide ; or more easily, by eyclization of the 

anilidc of p-ehloropropi~~ie acid 22 which was itself prepared by wndensation of a m h c  

with p-chloroprapionylchloride. The introduction of the ketocarboxylic a d d  side-chain was 

then achieved by a Friedel-Crab acyhtion. Cydization of this keto acid 23 with hydrsline 

hydrate yielded the diiydrapyidazinone 24. The Jimultaoeou introduction of the two double 

bond into the pyridslinore and the quinolioane was not possible. We haw always obsenred the 

formation of a mixture of partially dehydrogenated and unseparablc unnpounds. 

Pigum 4 : i : CICOCH.CH~C1 ; j : AlCl, ; k : Ha Prop ; I : ruccinic anhydride ; 
m : NHzNHa &0, n-bum01 ; n : sodium mairmbmcncsulfonorr ; p : mdeic 
,znhyd"de ; q : sodum sum ; r : NHzNH, HA? n-butonol ; s : Bra AcOH ; t : 
POCI. ; u : cf figure 2 sde. 





A &ure of 8.0 g (0.048 mol) of 5 and 5.4 g (0.0% mol) of' formylhydrazine in 80 ml of 

n-butanol war heatcd at 110 @C for IS h. After evaporation of the solvent to +esr the 

residue was partitioned betweso water and dichlaromcthanc. The product was purified by 

wlumm chromatogaphy on silica gel using a mixture of ethyl acetate - dichloramcthanc - 
mcthanol : 6-3-1 as eluent. The yield of 6 was 4 3  g (57%). mp 194.PC ; Anal. Calcd for 

CA.N~ : C, 72.11 ; H, 4.95 ; N, zzm. F O U ~  : c, 72.62 ; H, 4 .n  ; N, n.92. ' H - N ~  

(CDCL): 2.50 @+ 3H, -C&), 7.03-7.90 & SH, Ar). 9.06 & lH, -N-CH=N-). 

Method B : Starting from 6-methyl-2-hydrazinoquinoline 7 

To a mlutian of 15 g (0.086 mol) of 7 (see below) in 2€U ml of n-butanol, 14 g (0.W mol) 

of triethyl orthoformate was added and the mixture was stirred at 1WC for 5 h. After cva- 

poration of the solvents the residue was poured into water, filtered, washed with acetone 

and dried ovcr magnesium sulfate. The yield of Uiazole 6 was l5 g (95%). 

6-Mrb~.2-bydrsElnogul~oli~e 7 

A suspension of 10 g (0.056 mol) of 5 in 1W ml of hydradne hydrate was heated at 11VC for 

l2 h. After cooling to room temperature the mixture was poured into uK) ml water. The solid 

was fdtcrcd, washed with water and dried over mapesium sulfate. After recrystillliration 

from chloroform and h-e the yield of wmpaund 7 was 7.4 g (76%). mp 144'C. Anal. Calcd 

for CloH1~N3 : C, 69.34 ; H, 6.40, N, 24.27. Pound : C, 6955 ; H, 6.57 ; N, 24.40. 'H-Nmr 

(CDCL): 2.43(& 3H, -C&), 4.03 (broad exchangeable with D.0, IH, NH_), 6.W (hsxL.4 

exchangeable with DzO, 2H, m), 6.69 ( 4 1 - 8.2, lH, Ar), 7.10-7.80 b 4H, Ar). 

Methylt~trazoloIlS-alquinollne 8 

To a stirred solution of 50 g (0.289 mol) of hydrarim dcrivativc 7 in 5W ml of 2N acetic 

add a solution of 23.0 (0.318 mol) of sodium nitrite in 2W ml of water was added. After 

1 h stirring at room temperature the precipitate was fitwed, washed with water and dried 

at 8VC. After nrrystdization from mctbmol the yield of compound 8 was 45 g (84%). mp 

162.PC. Anal. Calcd for CXoHeNs : C 65.20 ; H, 4.38 ; N, 30.42. Found : C, 65.38 ; H, 

4.49 ; N, 30.35. IH-Nmr (CDCL): 2.61 3H, -C&), 7.30-7.60 b 4H, Ar), 8.55 (d J = 

8.3, lH, Ar). 

7 - D i a n t y l o ~ e t h y l - l 5 , . l - t r l ~ ~ o I ~ t 4 3 ~ a 1 q ~ l n l i e  98 

To an ice w o l d  flask wntaining 15.0 g (0.082 md) of 6 in 65 ml of acetic anhydride, 18 

ml of concentrated sulfuric add was added drop%% with wntinuou stirring. Then a cooled 

solution of 228 g of chromium triodde in 120 ml of acetic anhydride was carefully added. 

Aftu stirrig at VC for 2 h and at roam temperature overnight, the mixture war poured into 
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1 I of cold water and wdacted with dichloromcthane. The organic layer war; washed with a 

saturated aolution of aquurur; sodium bicarbonate, watcr and bring dried over mapcsium sul- 

fate and the aolvenls removed under r e d u d  pressure. The yield of compound l l a  was 11.5 g 

(45%). mp 20l0C. 'H-Nmr ( C D G )  : 217 (4 6H, -a2)), 750-720 80 Xi, Ar), 7.97 @, lH, - 
CH_(OAc)S, 9.28 (4 lH, N = m N ) .  

7-Diaa~o~eth#te t l s l~Io [1$ .~ lqu lno l ine  9b 

The same proecdure as for l l a  was used, starting from 8. Yield 58%. mp WPC. 'H-Nmr 

(CDCL) : 2.U (4 6H, -a&), 7.7C~8.N 6H, Ar +CIi(OAc).). 

7-Form~-lZP-triarol~[4?~~Iquinol1nr 10a 

A mixture of 11.5 g (0.040 m l )  of l l a  in 20 ml of watcr, 20 ml of ethanol and 1 ml of con- 

ecnvatcd sulfuric acid was refluxed for 1 h. After evaporation under reduced prusurg the 

rcsiduc was poured into 1W ml of water and cmactcd with dichloromethane. The organic 

layer war; dried over magnesium sulfate and the solvents removed. for adytical purposes a 

small part of the product was rcayrtallircd from dimethylfarmamidc. The yidd of the 

aldchydc 10a was 73%. mp > W C .  Anal. Calcd far CxIH7Ns0 : C, 67.W ; H, 3.57 ; N, 2131. 

found : C, 66.95 ; H, 3.64 ; N, 21.60. 'H-Nmr (CDCL) : 7 6 7 a  J = 9.0, ZH), 8.17 (4 lH), 

8.30 a 1 = 9.0, 7.H). 9.25 (4 lH, N-CH=N). 10.11 (4 lH, CEO). 

7-Formylretrazolo[l$.~]qulnoline lob 

The same prasedure as far 10s was USA, starting from llb. Yidd 80%. mp mT. Anal. Calcd 

for C X ~ W I O  : C, 60.60 ; H, 3.05 ; N, 28.27. found : C, 60.70 ; H, 3.02 ; N, 28.44. 'H-Nmr 

(& DMSO) : 8.32 (AB system A 6 = 053 ppm, J = 9.7, W, g and I&,), 8.42 J = 8.7, 

15, lH, &), 8.80 1 = 8.7, lH, b), 8.00 80 J = 15, lH, b)), 10025 (4 IH, CHO). 

7-(1-Morpholino-lsyd~~do~~d~~dUI#)-l~,4~triar0I~[4~~a]q~in0Ii0e 1% 

A solution of 2.8 g (0.015 mol) ptoluene sulfonic add, 1.42 g (0.016 mol) of morpholine 

and 2 5  g (0.W mol) of 108 in 30 ml of m was stLrcd for I h at dIvr The rolvtion was 

wolsd to rwm temperature and 0.89 g (0.014 mol) of potassium cyanide dirsolvcd in 2 5  ml 

of water was added. After 3 h stirring at 6% the mixture was allowed to cool, rhc s o k n t  

was evaporated under reduced prwrurc and uX) ml of water was added. The product war; enrac- 

tcd with dichloromcthane. The organic layer was washed with a saturated solution of sodium 

hydrogeno~ulSte, with watcr and brine. After dr/ing over magnesium sulfate and mporation 

of the solvent 2 8  g (73%) of 1Za were obtahed, mp 2575°C. Anal. Calcd for ClaHuNsO, U2 

H.0 : C, 6356 ; H, 5.33 ; N, 23.16. Pound : C, 63.76 ; H, 5.04 ; N, 23.U. 'H-Nmr (CDCL, 

uxl MHz) : 2.40-260 80 4H, C&N-C&), 3.60-3.80 & 4H, CHrO -CHI), 5.01 (4 IH, NC-CH - 



-N), 7.64 @ J = 9.6, lH, Em), 7.77 @, J = 9.6, lH, HP), 7.90 f& J = 8.6, 1 = 1.8, m, 

Hs), 8.00-8.20 ( ZH, &, &), 9.30 (s, lH, N-CH-CN). - 
7.(1-Morpholino-l-eyaya~m~1hyI]tetraz~I0I1~~1p~ln0Ii 12b 

The same procedure as for 12s was used starting from lob. The yield after recrystallization 

from elhand was 83%. mp 176 .E .  Anal. Calcd for CxsHlrNsO : C, 61.21 ; H, 4.79 ; N, 2856. 

Found : C, 61.10 ; H, 4.82 ; N, 28.47. 'H-Nmr (CDCL) : 2.40-2.MI (a 4H, C&-N-C&), 3.60- 

3.80 (t& 4H, C&O-C&), 5.24 (s, lH, NC-CE-N), 780-8.30 (a 4H, Ar), 8.68 @ J = 9.7, IH, 

Ar). 

7-(1J-Dicyaoo-Z~m~thyl~l~m0'ph~linopr0p~].1~p~tri~z0I0[4J-~]quinolioe Ua 

To a stirred 5.48 (0.0184 mol) of Ua ( b e  powder), 123 g (0.184 moi) of crotononitrile 

was added. The mixture was stirred for 10 min more, then 0 5  ml of Triton B was added. 

provo!&g an uothermic reaction. This mixture was stirred at roam temperature for 3 h. The 

product was purified by w l v m  chromatography on silica gci with a minure of dichioromc- 

thane - ethyl acetate - methanol : 8-61 as elucnt. The yield of the quinolhe 14a war 5.7 g 

(86%) of Us. mp 236.WC. Anal. Ca ld  far C d h N e O  : C.6.65 ; H, 5.59 ; N, 73.32. Found : 

C, 6.69 ; H, 5.47 ; N, 23.30. lH-Nmr (CDCL), 1.12 and 1.21 1 = 6.7, 3H, diastcreome- 

"c C b ) ,  2.10-2.20 h lH, CH.-C& -CH& 2.40-2.80 (t& 6H, C&N-C& and CE-CN). 3.60- 

3.90 (a 4H, C&-O-C&)), 7.5Ob8.W (t& SH, AI), 9.25 ($, IH, N-W=N).  

7-(1?-Dicyano-2-methyl-l~m0~boI1nopr0pyI)tetr~0Iol15~alquinoline U b  

The same procedure as for Ua was used starting from 12b. Recrystallization from ethanol. 

Yield : 88%. mp 115.YC. Anal. C d d  for C I ~ H L P N ~ O  : C, 63.14 ; H, 530 ; N. 27.13. Found : 

C, 63.03 ; H, 5.46 ; N, 26.85. 'H-Nmr (CDCh) : 1.15 (24 1 = 7.5, 3H, diastereomeric C&), 

2.1&2.30 & IH, CHI,-CH-C&), 240-2.90 (a 6H, C&N-C& and C&-CN), 3.85 (t, J = 4.5, 

4H, C&-0-C&), 7.90-8.40 & 4H, Ar), 8.85 (4 J = 9.7, lH, Ar). 

7.(3-Cyano-2-mrthylpropionyI]-1~,4.tria~~Io[4J.a1quin1in 14a 

A rolution of 5.5 g (0.015 mol) of 13a in 45 ml of 75% acetic acid was stirred for 5 h at 

roam temperature. After evaporation to dryness under reduced pressure 30 ml of water were 

added. Thir m h r c  was stirred 10 mh and the white powder was filered. The yield of wm- 

pound 14a was 3.5 g (87%). mp %3.l0C. Anal. Calcd for ClsHuNrO : C, 68.16 ; H, 4.58 ; N, 

21.20. Found : C, 68.33 ; H, 4.72 ; N, 21.30. IH-Nmr (da DMSO) : 1.30 @, J = 7.2, 3H, C&), 

2.85 J = 7.2, 2H, C&CN), 4.01 @, 1 = 7.2, lH, CO-CH-CH.), 7.60-8.70 6% %I, Ar), 9.75 

($, lH, N-CH=N). 





IH, cachangcablc with D1O, W .  

7-(2J~J-Tetrshydro-5~~th~-0~op~~0d-yl)te~~010I1J~a]q~ioolIn 16b 

Tho same procedure as above for compound 16a was used, starting with 16b. ReuYstallization 

from DMF. Ykld 78%. mp 27O.YC. Anal. Calcd far C d & O  : C, 59.99 ; H, 4.32 ; N, 29.99. 

F w d  : C, 6033, H, 4.17 ; N, 30.14. IH-Nmr (& DMSO, 2WMHz) : 1.17 (4 1 = 7.2, 3H, C b ) ,  

283 (4 1 - 6.6, W ,  C&-CH), 350-3.M) f,m lH, CB-C-), 8.14 (4 1 - 9.4, lH, a), 8.37 

(4 1 = 9.5 IH, xe), 8.41 id 1 = 8.4, lH, BB). 8.64 (g lH, Be), 8.66 (4 1 = 8.5, lH, 

&), 11.23 (S, lH, exchaogcable with D.0 W .  

7-(2JPb-Teeshydm~2S~dlm~~~3~o10p~dd~d-yl)~14~4~ul~~~I~~4~~~1q~1n0Ile 17s 

The keto ester 1% 1.3 g (O.CC41 mol) was dirsolvcd in 34 ml of ethanol. Methylhydrazinc 

0.34 p. (0.W82 mol), diluted in 5 ml of ethanol, war, addcd and the mirtwe was stirred 

under rcflu. for 12 h and cnporatcd to dryness. Some watw war added and the product was 

uaracted with dichloromcthanc. Tho organic layer was washed with water and brine and dried 

over magnesium sulfate. Aftw evaporation of the solvent, the product was pwitied on silica 

gel column chromatography with a &we of diehlaromethane - ethyl acetate - methanol : 5- 

41 ar eluent. The yield of w p o u n d  17s was 0.85 g (65%). mp 184'C. Anal. Calcd for Cis 

H u N . 0 ,  7/3 H.0 : C 62.94 ; H, 5.17 ; N, 22.94. Found : C 63.U ; H, 5.27 ; N, 2333. 'H- 

Nmr (d6 DMSO) : 1.25 (4 1 = 7.2, 3H,CH-Cb), 2.70 id 1 = 6.3, W ,  C&-CO), 3.1C-3.20 (JA 

lH, CB-C&), 3.52 & 3H, N-Cb) ,  8.10-8.40 (JA 5H, Ar), 9.39 (S, IH, N-CH=N). 

7-(Z~~J-Te~hydm3~-dlmeth~4~(~0pyddadnd~yI)te~ol~[1~~~1q~lnle 17b 

The same proscdun as for 17s war we4 starting with 16b. R-tallization bam DMP. 

Yield: 83%. mp 228.PC. Anal. Calcd for CuHuN.0 : C, 61.28 ; H, 4.79 ; N, 28.56. Found : 

C, 61.40 ; H, 4.79 ; N, 2880. 'H-Nmr (da DMSO): 1.10 @, 1 = 7.5, 3H, C S ) ,  2.75 id 1 = 

7.0, ZH, Ck-CH),  337 & 3H, N-C&), 3.70-3.80 @& lH, C&-CH-CHZ), 8.00-8.80 h SH, Ar). 

7 ~ ( 3 - C s r b e U l o x y ' 2 - m e t h f l - l - p h m y l b y ~ l n o l l n e  l &  

A solution of 0.6 g (O.WW mal) of keto ester 15a, 5 ml of n-butanol and 031 g (0.W28 

mol) of freshly distilled phcnylhydrarinc was refluxed for 15 h. After cooling to room tom- 

peratwe the precipitate was Ntercd, washed with ethanol and dried under reduced pressure. 

Thc yield of phcnyLbydraronc I& was 0.45 g (66%). mp 2 P C .  Anal. Calcd for C&&%O : C, 

68.80 ; H, 5.77 ; N, 17.45. Found : C, 69.W ; H, 5.85 ; N, 17.26. =H-Nw (CDCL) : I.l.5 @, 

1 = 7.5, 3H, C H - a ) ) ,  132 Ct, I = 7.5, 3H, 0-CHZ-C&), 2.3-3.3 & 3H, CECH,, C&zCO=), 

4.10 @, 1 = 7.0, W, 0-C&), 6.80-8.10 f 2 ~  11H, Ar, NE), 9.U) (5 H, N-CE=N). 



HETEROCYCLES, Vol. 28. No. 2, 1989 

7~(3-Carbo~2-meUlyI-l-phe0flhydrar00~prop~I)t~~0I0[1~~~1q~lnoline U b  

The same proecdurc as ahon  was used starting with 15b. R-talLiration from acetic add. 

Yicld 81%. mp 230.80C. And Calcd for C&d&O : C, 64,s ; H, 485 ; N, 22.45. Pound : 

C, €4.12 ; H, 4.% ; N, 22.28. lH-Nmr (ds DMSO, UaMHz) : t l 9  (4 1 = 7.4, 3H, C b ) .  2.76 

a J = 6.6, 2H. C I t - C H - a ) ,  3.ML3.90 b, lH, CHrrn-CH-Q13, 6.ML7.20 b, 6H, Cdb + 

8.10-8.90 b, 4H). 10.W &lH, C O a .  

7-~2jp5-Te~hydro-5.methylhyl2-phenyI~3~x~pfld.zinddfl)-trImI~[4j~l~I~olIe 19s 

A suspension of MO mg (0.WOIS mal) of 18% and 4 drops of concenVated sulhuic add in 

6 ml of etbanol war heated at 90.C for l2 h and then -led to room tsmperature. After 

rcayatallization from acetone the yicld war ZWmg (80%) of pure 19% mp 255.PC. Anal. 

Cdcd for W m N s O  : C, 70.97 ; H, 4.82 ; N, 19.71. Pound : C 70.83 ; H, 4.83 ; N, 19.60. 

'H-Nmr (ds DMSO) : 1.44 (4 J = 75, 3H, CH-C&), ZML2.80 (g, W, CZtCH-Clfr), 3.ML3.70 

b, lH, CItCH-CH3,  7.30-7.70 (J& 5H, M>), 8.W-8.70 Cqg 5H, Ar), 9.27 & lH, N-CE-N). 

7-(2J,45-Tctrahydm-5~mrthyl5-phenyl-3-(~0pfl~zin~.fl)tetrar010[1~-a]quin~I'm 19b 

The same procedure ar for 19a was used starting fiom lab. R-tallization from ethanol. 

Yicld: 81%. mp ZWSDC. Anal. Cdcd for C&&O : C, 67.40 ; H, 4.53 ; N, 23.58. Found : 

C,67.60 ; H, 4.48 ; N, 23.81. 'H-Nmr (CDCI, ZW MHz) : 1.43 (4 1 = 7.4, 3H, C b ) ,  2.76 

a J = 16.8, 20. W, CIt-CH-CG),  3.60-3.80 & ?, ly.CE-CH.), 7307.60 (m, 5H, C d b ) ,  

7.95 (AB system, '56 = 0.23 ppm, 1 = 9.4, W, a, &), 8830-8.40 (lg W, &, &o), 8.73 ( 4 

I = 8.4, IH, &). 

3,4Dihydm-6-succin0yI~2(1Mq~ln0Iln01)e 23 

In a flask equipped with a mcchanid stirrer, 827 g (0.62 mal) of AlCL were introduced. 

With the help of a dropping h e 1  14 ml of DMP were dowly added wry wothcrmic reanion. 

Thcn a minure of 9.11 g (0.062 mol) 3,4-dihydro-Z(I~~)quinolinone 21 and 6.2 g (0.062 mol) 

suwinic anhydride ( h e  powder) war added in small portions. The &urc was stirred and 

ha ted  at 7LPC for 2 h The reaction &urc was poured onto ourhcd ice in small portions. 

Alter U mio standing, the precipitate was fiitcrcd off to recover the unrcacted 21. The 

liitratc was acidified with lN HClaod lefl a t a n d l  overnight. The prcdpitate was filtered 

and dissolved in an alldine solution (NaOH lN). This solution was r e a c i a s d  and the 

uystaLr filtered again, w d s d  with water and dried under reduced presrure. The yicld of 

eompouod 23 was 12.6 g (0%). mp 236'C. W N m r  (da DMSO) : 2.80-2.90 4H), 3.W-3.20 @& 

4H), 694 (4 1 = 8.0, ?, &), 7.770-80 @, ZH, a, &), 10.43 @, uchaogable with DzO, 

IH, NH quinolinanc), U.15 cxehangcahlc with D.0, lH, NH_ pyridadnanc). 



3,4-Dihydrod-(2J,4~.tetmhydro-33~x~p~1daziii66yI)~21H)-qilinon 24 

A solution of 1.8 g (O.WR mol) of keto add 23 and 0.40 g (0.W81 mol) hydraLine hydrate 

in 50 d of n-butanol was heated at reflux far 10 h. The hot suspension was fdtercd, and 

the residue was washed with ethanol and dried under reduced pressurc. The yicld of compound 

25 was 1.45 g (82%), mp > W C .  'H-Nm (& DMSO): 2.80-2.W @, 4H), 3.W-3.40 (re, and 

water) 10.30 & enchangeable with DzO, 1H, NH_ quinalinonc), 10.85 @, exchangeable with 

D.0, lH, NH_ pyridadoonc). 

3,4-Dihydro.6.(4,5.dihy&0-3.0i~p)1idzind.y1).2-(1H).q~ii 25 starting from 24 

Sodium m-nitrobemncrulfonatc (U.9 g 0.069 ma!) was added to a solution of 24 (10 g 

(0.W md) in 332 0 of water mtaining 8 2  g (0.21 mol) sodium hydroddc. This solution 

w a ~  stirred at lNDC for 16 h, then Ntered throupt a Celite pad. The filtrate was 

a c i u ~ e d  to pH 1 with HCI and fdtered again. The crystalline powder obtained was washed 

with water and ctbanol and dried under reduced pressure. The yield of 26 was 8.3 g (84%). mp 

>3W°C. >H-Nm (& DMSO) : 2.85 (L, J = 7.5, 2H, CH,-CO), 3.10-3.40 (m, ZH, C&CH=-CO), 

6.90-7.10 (re, ZH, &, &), 7.60-7.80 @, 2H, &, &), 7.95 J = 8.0, JH, &), 10.30 @, 

uchangeable with D20, IH, NH_ quinolinone), 13.11 @, uchaqgcable with D20, 1H, NH 

pyridaLin0r.c). 

3,4.Dihy&o~.(4~-dihydr0~3-11~0pyrldaz10d.y1).2-[1H)~q~11 25 starting from 26 

A solution of 30 g (0.12 mol) of kcto acid 27 (see below) in 450 d of water containing 31 g 

(0.24 mol) of sodium sul6tc was stirred at 70°C for 30 ma. After cooling to room 

temperature to the solution addzed to pH 1 with concentrated HCI, 9 2  g (0.183 mal) of 

hydradoe hydrate was added and the mixture stirred at 1CVC for 5 h. The preeipitste was 

filtered, warhed with water and ethanol and dried under reduced pressure. 21 g (76%) af 

pyridazinane 25 wcre obtained. 

6 - [ 3 - T r a n s c s r b o ~ ~ ' y I o y I ) ~ 3 , 4 - d i h y d ~ q i l l n o e  26 

Thc samc praceduro as for 7.3 was used but using malcic anhydride. Yield 77%. mp >3NDC. 'H- 

Nmr (& DMSO) : 2.99 (L, J = 8.0, 2H, C&-CH-CO), 33-3.5 and water), 6.66 f.d, J = 15.5, 

lH, HC=CH-CO&), 6.96 (4, J = 8.1, lH, &), 7.7-8.0 (re, 3H, EC=CH-CO& &, %), 9.20 

a wchangcable with D20. NJ, 10.55 (br08d exchangeable with IXO, COZB. 

6-(2J.Dihydro-3-oxop~d81.ii-6-6yl)-2[IM~quinoii 28 

To a hot solution (W'C) of 10 g (0.044 moi) of pyridazinone 25 in 330 ml of acetic acid , 5 

ml of bromine (0.22 mol) wcre dowiy added. The heating was continued for 5 h. The precipi- 

tate was filtered, washed with water and ethanol and dried undcr reduced pressure. A minure 
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of 28 and 29 was obtained. The two compounds could not be separated. The mixture war used as 

such for the nwt step. 

6-(3-Chloropyrldazind.6fil.2-ehl~r~q~ii~Iii 30 

A mixture of 9.2 g of 28 and 29 in WO d of of phosphorus o'p~chloridc was stirred at 7VC 

for 4h. Ahcr evaporation to dryness, the residue was triturated with crushed ice, Nte- 

red, and washed a few time with water. A continuous cxtcaaion with dichloromcthane for 12 h 

afforded a mixture of produefs which were pvrilicd wing a column chromatogaphy on silica 

gel eluted with a minure of dichloromcthane - ethyl acetate : 95 - 5. The fint compound 

eluted was 6-(3-chloropyridazin-6-yl)-2chlor0~8-b~ 30. Rf(siliui gel, CH,C12) : 

0.75. Yield : 9%. mp W C .  Anal. Calcd far C,HsBrCI2N3 : C43.98 ; H, 1.70 ; N, 11.84 ; 

Br, 22.51. Found . C, 43.99 ; H, 1.40 ; N, 11.97 ; Br, 2287. 'H-Nmr (CDCI., WO MHz) : 7.52 

a J = 8.5, lH, %), 7.59 1 = 9.0, lH, &.), 7.98 (4 J = 8.9, lH, I&.), 8.23 @, J = 

85, lH, XA), 8.53 (4 J = 1.9, lH, Hs), 8.75 a J = 1.9, lH, &). The second product 

eluted was the expected dichloridc 30. Rf (silica gel, CHzClrAcOEt : 95.5): 0.30. Yield: 

22%. mp>WOaC. Anal. Calcd for C U H ~ C ] ~ N ~  : C 5654 ; H, 2.55 ; N, 15.22. Found : C, 

56.03 ; H. 2.68 ; N, 14.91. 'H-Nmr (CDCL, 203 MHz): 7.48 a J = 9.1, lH, b), 763 (4 J = 

10.1, IH, &), 7.96 1 = 9.1, lH, &), 8.19 (AB system, AS = 0.07 ppm, I = 9.6, 2H, 

He!,, &), 8.36 f& 1 = 9.1, J = 1.9, lH, E.), 8.56 J = 1.9, IH, &). 

6-(3-HydrarinopFidaririddyl)Y2.hydmzin~quiolin 32 

A suspension of 1.36 g (O.CC49 mol) of 30 in 17 d of hydrazinc hydrate was stirred at I W C  

far 15 h. Water (1W ml) was addcd. The precipitate was fitered, washed with water and some 

acetone. Thc yicld of the hydrazino derivative was 1.2 g (92%). mp 2WC. 'H-Nmr (& DMSO): 

4.50 (vcrv broad s, 6H. NH_N-HNH), 6.89 J = 9.0, lH), 7.12 @, 1 = 9.4, IH), 7.62 J = 

8.8, IH), 7.M-8.W b W),  8.10-8.30 b ZH). 

7.TriaroloI4J-blpyrid~dnd~yl)triiiiI1[4Jlquinoline 31. 

A solution of 6W mg (O.WZ4 mol) of dihydrazino derivative 32 and 7M mg (0.W49 mol) of 

ethyl orthoformate in 10 ml of n-butanal was heated at 9VC for 10b. After evaporation of 

the n-butanol, water was addcd to precipitate the product which was collected by fitration 

and dried under reduced pressure. Recrystallization ham DMF. The yield was 430 mg (67%). mp 

>3WC. Anal. Calcd for CuH9N7 . C, 62.71 ; H, 3.16. Found : C, 61.32 ; H, 3.45. IH-Nmr (ds 

DMSO, WO MHz) : 7.64 (AB ryrtcrn, A 8  = 0.U ppm, J = 8.6, ZH, &., &.), 7.96 a J = 9.6, 

lH, &o), 8.49 (AB p ' ~ t  of an ABX system, J- = 8.8, Ju=2.0, 2H, &, as), 8.65 J = 8.8, 

lH, &), 8.82 (4 J = '2.3, lH, He), 9.40 & 1H, b), 9.76 f& lH, b.). 



7-(TsharoloI1>-blpyrld~Ind.yl)tetrazoI0[1>.~(1q~nollne 31b 

A solution of MX) mg (O.W.4 mol) of diiydrazino derivative 32 in 12 ml of 4N acetic add 

was stirred and a solution of 4MI mg (0.M7 mol) of sodium nitrite dissolved in 5 ml of 

water w e  slowly added. The mixture was stirred at room temperature for 2 h and cwtal  

was Gltercd. The w t a l  was washcd with water and dried mdcr reduced pressure. The 

product was purified by column chromatography on silica gel with a m h r e  of 

dichloromcthane - ethyl acetate - methanol : 541 as eluent. R~cly~tallkation from DMP. 

Yield : 42U mg (64%) of 32b. mp 151T. Anal. Caled for CuH7N9, U4 DMF : C. 53.69 ; H, 

2.87 ; N, 4214. Found : C, 53.65 ; H, 2.44 ; N, 42.04. 'H-Nmr (& DMSO, uXI MHz) : 8.17 (4 
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