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Synthetic Investigations on Fusedaring Co~npouads. Part I. 
Synthesis of cis-JJ-Decaloae aad o<·Methyl·•cis-,9-·decalone 

D. Chakravarti and K.. P. Roy Chaudhuri 

.A n~w mcth•J<l of Rynthc~ia of ci.s-fldeca.lone a.nd o( -mcthyl-cia-,8-deca.lone ia .described starting from 
!-p-cyanoethyl~ycluh~x~<nonc. 

cill-/1- D,·:~nlom••-t- anrl o<:-methyl-ciB-,8-decalone~•6 have been s:ynthesised by vari
ous workcrl'l. Tn the preJ!ent communication, a new method has beendescribedfor the syn
thesis of the two compound11.• 

2-.f.l.('~·nllnl•thyh·yl'lolwxo.none7 (ln.) was condensed with ethyl cyanoa.cetate in 
pl't'S('Ill"e of j!ln1·ial M'l'ti(' n.dd 11.11d ammonium acetate according to the method of Bha.t
tarhar.\Ttl nml C'hnttl'rjcc8 to yield othyl2-(~-cya.noethylcyclohexylidene}-cyanoacetil.t.e 
(ll} whil'l1 on h.nh·ogenntion in prr•rrencc of 10% Pd-C afforded ethyl 2-(,8-cyanoethyl
ryrlohcxyl)-•·yaniHH'I'tn.tlt (lila). The latter was methylated according. to Mukherjee9 

to th1• cmTI'SJIOmling nl('thyln.t('tl compouml (IIJh). The compound (Ilia) on hydrolysis 
and de<·arhox_,,lllt-ion. folL(>Wl'<l hy tlsterifi<:ation, afforded dimethyl eyclohexane-1-acet&te-
2-~-propinnat(' (.l\-11). The latter on <'ydigation with sodium dust in bE'nzene and a few 
drops of mr.thanol, folio well hy h,yllrnlyfli~ anrl decarboxylation of the resulting j)-keto· 
estE"r (\'a) with M·id, affordl.'d the <lesired .B-decalono (VIa). 

Tit~~ <· ·>mp:mllll (II lh) on hy<lrolysis and decarhox:yla.tion, followed by esterification, 
alt.Jrdcrl mr.thyl ..;-t~-IJ-mcthoxyca.rhonylethylcydohexyl)-propionate (IVb) which, 
when suhjN·tt·d to the ~a. me sequence of reactions as described above, yieMed o<-methyl
Jl-decalone (Yl h). 

The store~whemi11try of the ,8-do~a.lonc and ~-mcthyl-j)-de<·alon~, thus prepared, has 
been e:ot.a.h\i:she:\ by furm11tion of the corresponding semi<•nrbazones4•6. 

The origin{l.l scheme was t;> submit methyl cyclohexanone-2-P-propionu.te to the 
above series of l'O!LCtions. The compound (I h) with ethyl cyanoaceta.te and ammonium 
a.lletate yielded ~-keto-l,:!,:l,-l,5,6,7 ,8-octahydroquinolinc (VII) in excellent yield'0 
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Ethyl cya.noacetate did not take part in the re~ction at all, as (lb) on heating with 
1111

. 

monium acetate yielded (VII) which on hydrolysis furnished (lc). 
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a. R=H. 
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a: R=H,R'=COOl\lc; 
R=COOlle; R'=H. 
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E X P E R I M E NT A L• 

2-f3-Cyanoethylcyrlohezamme (la.).-In a. three-necked flask fitted with a mechanical 
stirrer and a. dropping funnel cyclohexanone ( -iOO g.) was taken and cooled in freezing mix· 
ture. A "solution of Na.OH (2 g.) in water (16 ml) was added following the ad.ditiQn 
of methanol (5 ml). To the cooled solutjon acrylonitrile (43 g.) in methanol (60 ml) Will 

a.dded dropwise with constant stirring and the mixture was left for 16 hours. It Will 

diluted with ice-cold water (200 ml), acidified with HCl (cold, dil.), and extracted with 
l;»enzene. The extract was washed ·with saturatedNa.HC03 solution and then with water; on 
removal of the solvent an oily residue was o btajned which on di11tillation atiorded the un· 
changed cyclohexanone (300 g.), b.p. 154 -56°. The residual liquid was distilled in vacuum 
to give the desired material (Ia), yield 40 g., b.p. 145-50°/14 mm. (Found: C, 71.4; 
H, 8.48. Calc. for C11H, 30N: C, 71.5; H, 8.6%). 

Ethyl (2-{1-Cyanoethylcyclohezylidene)-cyancacdate (11).-To the above compound 
(Ia, 27 g.), ethyl cya.noacetate (45 g.), glacial acetic a.cid(l7 .5 g.) and dry benzene (125mll 
were added, following the procedure of Bhattacharyya a.nd Cha.tterjee8 and the mixture 
was heated under re.H.ux for 36 hours CDean-Stark). When no more water separated, the 

•AU m.p.'s and b.p.'a are UDoorrected. The UV abaorptionapeetrum was determined iD. 95% ethanol 
by the Unicam 11pectropholiomet.er, a.p. 500. 
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product ll"as poured into cold water (300 ml), the benzene layer separated, -and the 
aqueous la.ver extracted with benzene. The organic la.ye'r wa9 wa.!!hed with saturated 
Na.HC03 solution until alkaline, then with water and the solvent was distilled. The 
residual liquid distilled at l90-200°f0.6-0.8mm to furnish the desired material 
(31 g., 6H~~) a~ a viscous oil. (Found: C, 68:49; H, 7.42. C, 4H,80.N2 requires 0,68.29; 
H,7.3%)-

Ethy! :"1-fJ-Cyarwethyl(cyc.Wkexyl)-cyanoacetate (llla).-The unf'a~ura.ted e~~ter (II, 
30 g.) wo.s hydrogena.ted in presence of 10% Pd-C (250 mg.). and pure dry ethanol (25 ml). 
The absorption of one mole of hydrogen was completed in 9 hours. It was then 
filtered. moat of the ethanol was removed under red-uced pressure, and the liquid 
distilled Ycry carefully to afford a colorle~s oil (26 g., 86%), b.p. 180-85°/0.5 mm. 
(Found: C,l;iA:J; H, 7.42. C,4H •• ,OaN2 require~~ C, 67.7; H, 8.06%). 

Di.aFtl~yl Oyc!okezane-1-acetate-2-{3-propionate (IVa).-The above cyano-ester (lila, 
25 g.) wnf! h:_\•tlro1yse!l and !lccarboxylated with HCI (cone., 350 ml) by heating under re
flux for 90 hours. The react-ion mixture was allowed to evajJ:Jrate on.a water bath when a 
gummy 11111-!IS was olJtain<'<l whi<•h wa" ex:trau•ted with ether(400ml). After removal of the 
solwnt tht• residual a<·id waH made free of water hy diatilhition with dry benzene for 3·.4 
times ('ill ml ca<"lt time). 1'hc crude oil on e'lterification by heating with dry methanol 
(200 ml) and Hf!04 (con<•., :w ml) for 48hours furniKht.'fl the rle!!ired di-ester as a colorless 
oil; yidd 1:1.5 g., h.p. 1-iU-42°/!J mm. (l<'C>und: C,l;-1.18; H, 8.Ul. Calc. for C, 3H 2204.: 
C',64.4H; H. 9.11H%)-

Elll!fl ...;- (2.-{3-Cyruwct~ylcyclokexyl)· o(-cyanr,prf,pionate (IIIb).-1\Iethylation of the 
cyanc -ester (Ilia, U g.) in absolut.to ethanol (2.(Jml) was carried out according to MukherjeeB 
with ~todium ( 1.8 g.) in dry ethanol (50 ml) and methyl iodide (:Jf)ml) by heating on a water 
hathfor-!bonrs. Th('rea.ctionmixturewas decomposed hypouringinto iced water(250 ml) 
coutaining a few m l11. of aceti" atid. The prccipita ted oil was taken up in a mixture of ether 
and benzene. ~al!lhcd with 10% ice-cold NaOH solution, and then with water. Mter 
removal of the dry soh·ent .the r<•lSidne was distilled to ~-ield a viscous material (21 g.), b.p. 
l65-i0°1'0.4mm. (Found: C, 68.47; H, 8.23. C,5H •• O...N'2 requires C, 68.7;_ H, 8.4%). 

~lle!hyl o{.-('2-{3-Me!ko:rycarbon.ylethylcycloh!o:r:yl)-prr;pir;'llate (1\'b).-The compound 
(lllb, :20 g.) was hydrolysed and deca.rboxylatcd with refl.uxing HCl (cone., 300 ml) for 
96 hours and was worked up by the method described before. The crude acid was 
esterified with dry methanol (175 ml) andH.S04 (cone .. , 17.5 ml) by heating under re8ux 
for 48 hours. The di-ester was worked up in the usual way aud was finally distilled to 
yield 11 g. ofthc product, b.p. 150-54°/4·5 mm, as a colorle$s mobile oiL (Found: C, 65.42; 
H, 9.15. C, 4H.40 4 requires C, 65.6; H, 9.37%). 

3-Mflthoxycarlxmylt.lecal-2-one (Va).-Cyclil!ation of the. di-est-er (IVa, 12 g.) was 
carried out with sodium dust (2.3 g.) in dry thiophcn-free benzene (120 ml) and absolute 
methanol (a few drops) in an atmosphere of nitrogen by beating under reftux for 

df:-.i hours. It was then left for 15. hours in room temperature. The reaction mixture 
was cooled and poured into iced HCl (dil.). The benzene layer was separated and 
the aqueous layer was extracted twice with ether. The combined extract was washed 
free of acid with water and dried over anhydrous Na8S04 • After removal of the 
solvent the residue was distilled to furnish the desired product (7 .5 g.), b.p. 126-29"/Smm 
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which gave 0.11 intenso violet colour with ctho.nolic FeCI3• (Found: C, 68.38; H, 8.31. 
C,.H,80 3 requiros 0, 68.57; H. 8.57%). 

ds-{3-Decnlo'IIP. (Vla).-A mixture of the ,8-ketc-ester (Va, 7 g.), glacial a.cetic acid 
(30 mJ), and20% HC'l (18 ml) wasrefluxed for 12 hours under nitrog.?n. The reaction mil
tore was cooled, diluted with wat-er (200 ml) and extracted with ether. The ethe_rea.lla.yer 
was washed successh·ely with a saturated solution of NaHC03 , saturated NaCl s:>lution, 
and a small quantity of water. Aftor evaporation of the solvent, the re!!idue was dis
tillr.d to furnish an oil. yield (:-J.g.), b.p.ll4-18"/15 mm. (Found: C, 78.85; H, 10.4:1. Calc. for 
c .. H,aO: C, 78.9J.: H, Hl.a%). The crude Hemicarbazonc (2(10 mg.) melted a.t 26ii-70", 
which after !Ieven reer:rstallisa.tions from methanol recorded m.p. 177.5-78°. The m.p. 
!lho"·cd no depression on admixturo with an authentic S&mplc~. (Found: C, 63.08; 
H, 0.11. Cn.lc. for C',H,9N30: C, 6:J.2; H. 9.110%)-

1-~lf eth,rJI-3-m.elhoxyrnrbonyldeml-2-one (Vb) .-The t·ydi!!ation of tho di-ester 
(1Yb. 10 g.) in dry thio)Jhen-free henzr-nc (50 ml) was ('arried nut with sodium dust (1.67g.) 
R!l hcforr-. Tlu• hrown-rt>d rea-('tiou mixture wall worked up to afiord the ,8-keto-ester 
(5.5g.), h. p. 1-1:1--t-5"/:J-4 mm. It d1.wclopml a deep violot colour with ethanolicFeCI3• 

(Found : <1, 69.43: H. K.6H. C13H~009 rl•quin•s C, 69_1)4; H, IU%). 

o<.-Methyl-('is-~-decalm1e (VIb).-The ester (Vb,l)g.) was rell.uxcd with a mixture of 
glal'ial aectic a('id (35 ml) and :!0% HCL (20 ml) in an atmosphere of nitrogen for 12 
hours. The reaction mixture was workt•d up as described before and yielded the- dosired 
ketone (a g.), b.p.-l:W-24"/12 mm. (Found: C, 79.32; H, 10.64.Calc. forC .. H,80: C,79.5; 
H, 10.84%)- The crude semicarbazone, m .p. 100-91" after four recryetallisa.tion from 
ethanol recorded m.p. 192". (Found: N, 19.1. Calc. for C12H 01 O.'IN3 : N,l8.M%). Robinson 
et a.ls. reported m.p. 192.5". 

Methyl Cycloftexanone-2-{l-pl'(jpioflafe (Ib).-lle-thyi {3-(1-ethoxyu.rbonyl-2-keto
cydohexyl)-propionate (46 g., 92%), h.p. 145°-50"/2 mm, was prepared from ethyl 
eyclohexanone carboxylate (34 g.), methyl acrylate (17 g.), sodium (0.1 g.), and dry ethanol 
(20 ml) 'following the procedure of Banerjee and Bha.tta.charyya". It was hydrolysed 
and decarboxylated by heating under reflux for 16 hours with HCl (cone., 150 ml) a.nd 
water (150 ml). The hydrolysed product was evaporated on a water bath to a gummy 
residue which was extracted with ether (300 ml). On removal of ihe solvent the acid was 
dried by distillation \vith dry benzene (50 ml, 3-4 times) when a solid resulted. After 
recryst&llisa.tion from a mixture of ether-petroleum ether (40-60°) it melted at 6:!-63." 
Lions' 0 reported m.p. 6:2°. The crude solid was esterified with dry methanol (100 ml) 
and H.so~ {cone., 7.5 rnl) by heating under reflux for 30 hours and was worked up 
in the usual way. After removal of the soh·ent, (lb) was obtained (23 g., 90%), b.p. 
U0-15°/3 mm. 

2-.K.eto-1,2,3,4,5,6,7.S-octa.kydrotJUinoline(VII).-Cyclohemnone-2-P-propionat.e(lb, 
18.4 g.) was treated with ethyl cyanoacetate (11.5 ml), glacial acetic acid (lOml),dryb~~ 
zene (50ml), and ammonium acetate (3.5g.) acoording to Bha.ttacha.ryya and Chatterjee• 
using a Dean-Stark constant water separator. The reaction mixture wasreftuxedfor 10 

11. Bauerjee and Bhatt&chaQ)"&, tbill J cnmw.l, 11168, 35, 467. 
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'hours when :2.5 ml of water separated. This was worked up in the usual way. The high
boiling fntction could not be distilled due to formation of a solid during distillation and 
''o the materia.\ after removal of the lower-boiling fraction was crystallised from 
benzene; )'if'ld 8 g .• m.}l. l41-42a (white needles), Amax: 255 mJL (log~. 3.684). (Found: 
C, 71.03: H. ~.:\9. C,~H.,04N requires C, 64.51; H, 7.55. Calc. for C9H,80N : C 71.48; 
H, 8.66%). 

The same l'Xpeoriment wa.s repeated with cyclohexa.none 2-~-propionate (4 g.), am
monium acetate:> (2.:l g.), glacial acetic acid (4 ml), and dry benzene (26m\). The mixture 
was rcfiuxl'fl for 2 hrs. as described before and worked up in the usUa.l wa.y, giving 3.2 g. 
(70%) of a lll'l'llle-Hhapcd solid, m.p. 140-42° (crude) which on recrystallisation f-rom ben
zpnemeltL•d at H-:lo. Thom.p. remained undepressed on admixture with the previous solid. 

('yd·•hrxl11WIIe-pro1Jirmir Acid(lc).-The compound(VIJ, 3.1 g.) was hydrolysed with 
HCl (l'om· .. Iii ml) for 15 hrs. The reaction mixture was extracted with ether and the 

·soln•nt r••mo,·ed. Thl' rl'Hidue wn.1:1 e,·n.porati\'ely distilled at ll0°f0.4 mm to give a solid 
(2.H g. 1111~;,). Tht' m.p. nf tht' crude product was ~;!0 • It was the~ recrystallised from a 
mixturl' of l'•heor-pet. 1~ther (-l0-611") o.nd after few crystnllisations the m.p. was 62-63". 
The mixcrl m.p. rl'maine<l unclellrea~ted on arlmixture with an authentic sample 
obtaim'll b:--· hyrlrolysitl of (lh). 
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