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SYNTHESIS OF PIPERIDINE DERIVATIVES. PART lii 

BY PADMJNI SoNI AND G. S. SIDHU 

Nirre rre,. sabstitated y-piperidones have been ,;ynthesiFeJ by the Ma.nnicb condensation of ethyl 
~tone-dir.arbox~·late with different aldehydes and primary amines. 

Io two previous communic.ttions (Zaheer, Sen and Sidhu, this ]ou,.nal, 1947, 211, 293> 
Seo and Sidhu, ibid .• I9.t8, 25, 4331 the syntb.e!is of so:ne substituted N-alkyl-y-eiperi­
dinols by the action of alkyl- and arylmagoesium halide5 on ethyl 1-meth:yl (orethyl)-z:6-
phenyl-4-PiiJeridone-J:s·dicarboxylate has been described. 'fhe pharmacological interest 
attaching to the piperidone derivatives, specially in the field of analgesics and antispas­
modics, has led to much work'being done towards the synthesis of substituted piperidines. 
(Plati et al., ]. 0Fg. Chem., 1949, U, 1873; Kagi and Mi scher. Hel11. Chim. Acta, 1949, 
32, 2589; Badger, Cook and Donald, ]. Chem. Soc., 1950, 197; Lespagrol and Bertrand, 
Compt. Fend., 1950, 230, 6s8; British Patents, 595. 6Jij 6I4, s67; 629, I¢; u.s. Patents, 
2,476,g13j 2, 489, 546; 2,496,555 2, 496,556; 2, 496, 558; 2, soo, 714; Swiss Patents, zsz, 
958; 253, 175; 259, 422; 295, t2u) 

In this paper the Mannich reaction between ethyl a1.--etone-dicarboxylate, an alde­
hyde and a primary amine has been extended to the synthesis of nine new y-piperidones, 
following, in general, the method of Petreuko-Krito;cb.:nko (Be,.., 1907, 40, z884; 1909, 

42, 3f83. J68g) 
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The condensation of ethyl acet~ue-dicarboxylate with benz~ldehydc aud .B-amino-n­
ocetane, howevet. yielded, surprisingly .enough, a nitrQgen-free crysll\lline product, the 
nature of which is being investigated. 

These piperidoncs appear to be dimorphic, as already ovserved by Petrenko-Kritschenko 
in the case of analogous ethylt-metbyl- and 1-ethyl-2:6-diphenyl-4-Piperidone-3;5-dicarbo­
xylates (loc.cit. Cf. also Sen and Sidhu, loc.cit.). Higher and lower melth1g crystatli.ne 
forms have been obtained in the cnse of pipcridones marked with an asterisk 10 the above 
table. 1'he lower melting forms, in cold alcoholic solution, give a deep red coloration 
\'Oith ferric chloride and also immediately decolorise bromine water and are thus probably 
the enol forms. , '!'he higher melting forms, on the contrary, in cold alcoholic solution do 
not give a colour with ferric chloride and do not dE'colorise bromine water, and are thus 
probably the keto isomers. J.'ree bases could not be ohtain~d in the case of pipcridones 
ntarked + which have been iso\ut-=d only as crystalline hydrochlorides. 

E X P &: R I llf E S T A I. * 

Eth)•l 1 -Ph enyl-2:6-di[liopyl-t-PiPeri·done-3:5 ·dicarbo:t·ylat~ Hydrochlori~e .-A tnix.­
tiue of ethyl acetooc-dicarboxylatc (5 g., o.o24 mole) and n-butyric aldehyde (3.6 g.,_ o.q48 
mole) was thoroughly cooled in ice-salt mixture and 2-4 g. (o.o26 mole) of aniline, freshly 
distilled over zinc dust, was added to it dropwise. The reaction mixture \\a:: allowed .t!-1 

stand overnight in a refriger.ltor and after a further twelve hours' standing at roo1_11 tern~ 

tjerature amf cooling again in ice, whoo no solid separated, the viscous yellow liq_uid ,~·as 

dissolved in ether-benzene, cookd in ice and saturated with dry bydrogen chlortde. The 
precipitated hyd1 ochloridc was collected at the pump and recrystallised from methanol­
ethyl acetate as wl.ite leaflets, m.p. 192-93°, yield 2.3 g. l:u% of theory). (Fouud; X, 
J-4J8. Cs~~ •• O.;NCI requires N, 3-474 per cent). 

The mother-liquor on !;to~ evaporation deposited crystals of another bydrocbioride, 
m.p. I09°· 

Attempts to convert the hydrochlorides into bases by treatment with ice au<l dilute 
ammonia yielded in both (·ases a viscous oil. 

Ethyl x-(.a'-Hyd7oxyeflzyll-.a:6-diphcnyl-4-PiPeridone-J:s-dica.,.boxylate hydroclzloride 

was prepared in the same manner from ethyl ac~:t:nu:-du:arboxylate Is g., 0.025 mole), 
benzaldehyde !:;.3 g., o.os mole) and ethanolamine (x.6 g., 0.026 mole). 'l'he benzal­
dehyde used in this and in the subsequent prevaratious was washed with sodium 
carbonate solution, dried and-distilled in an atmosphere of nitrogen to ensure its being 
free of be11zoic acid. The hydrochloride on recrystallisation from ethanol melted at 
xsS-59", yield i-5 g. 16.a% of theory). (Found: N, 3-0· CuHau06NCl requires N, 2.94 
per cent). 

Ethyl r-AII,·l-2:6-diPhenyl-4-PiPeridone-J:s-dicarboxylate.-AUylaiDine !2.85 g., o.os 
mole) was added dropwise to a mixture of ethyl acetone-dicarboxylate (xo.I g., o.osg 
mole) and benzaldehyde (xo.6 g., o.xo mole), cooled in ice and .salt. The reaction 
mixture was lf'ft overnight in a refrigerator and the resulting pasty mali!! was rubbed 
up with a little chilled alcohoj, filtered, dried, and recrystallised from ethanol, m.p. 

* All melting pmnts aTe u~:~c.-rected. 
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129-31~, yield 12~4g. (s9% of theory). IFound: N, :1.40- CuHJoOaN requir11.s N, j.u 
per centJ 

The la3-·ilrochloride was prepared by passing dry hydrogen chloride in an ether-ben· 
zene solution of the base, m.p. ISI-53°. The mother-liquor on standing leposited 'cry­
stals of another hydrochloride which after recrystallisation from ethanol melted at 13.2·33". 
It wa!' thought that this might be a part of the piperidone itself recovered unchanged 
but it gave a positive test for chlorine and a mixed melting point determination with 
piperidonc lowered the m.p. to Iog-III 0

• 

Ethyl l-/>rojlyl· 2:6-diphenyl-4-f'iPeridolle-J:s-dica-rbo.~:ylate was obtained in the" same 
mannl'!r from ethyl acetone-dicarboxylate ho.r g., 0.059 mole), benzaldehyde (xo.6 g., 
o.orc mole~ and n-propylamine (2.95 g., o.os mole). The reaction mixtnre solidified 
immediately .. lt was crystalli!;ed from ethanol as white leaflets, m.p. 123-25°, yield x8 g. 
CSa.s% of theory). (Found: N, 2.8o. c •• H.,O.,N requires N, 3-JI p.:r ·cent) .. 

The alcoholic mother liquor from the recrystallisation of the base was left over far 
slow evaporation and deposited crystals of lower melting form which after r<!crystallisa­
tion irom ethanol melted at 8o0

• 

The hydrochloride from higher mehing form melted at 146-49°. 
Ethyl t-bulyl-2:6-diplunyl-4-flipe,.idone·3:s-dica-rboxylat.e was prepared in the same 

maunQ£ fro:n ethyl acctone-dJCJrhoxylate (s g., o.ozs mole), benzaldehyde (s.J g., o.os 
molcj and IJ-hutylaminc lr.82 g., o.o26 mole), m.p. 143-44° Cfrom ethauol), yield 4·3 g. 
38 %-of theory). (found: X, 2.j6. C 27H 110,;X rc<ptires N, J.IO per centi. 

Lowcr-mciting form from alcoholic mother-liquor by slow evaporatiuu melted at 
82-83° (from ethanol)· H:ydroclzlonde from higher base, m.p. I2j·28°. Hyd-roclzloride 
from lower melting base, rn.p. 142-43°. 

Ethyl r-amyi-2:6-diPhenyl-4 pipe-ridone-J:s-d-icarboxylate was prepared in the same 
manner from ethyl acetone-dicarboxylate (s g., o.o:zs mole), benzaldehyde (s.J g., o.o5 
mole) and n-amylamine (2.2 g., o.o26 mole). The-reaction mass crystallised only after 
three days' standing in a refrigerator and was then filtered after rubbing up with a little 
chilled alcohol. l t melted at 147-48° after recrystallisation from isopropyl alcohol, yield 
6.6 g. (57 % of theory). C:Fouml: N, 2.59. C~aH3.0,N requires N, J.OI per cent). 

Lower melting form 011 standing of the ruother-li:J,uor melted at gS-99° ; the 
hydrochloride of higher melting form melted at 138· 39°. 

Ethyl 1-C3' methylbutyl)-2:6-diphen)•l-4-PiPeridone-J:s-dicarboxylate was prepared 
in the same manner from ethyl acetone-dicarboxylate (s x., o.o25 mole). benzaldehyde 
(s.J g., o.oso mole) and isoamylamine (2.2 g.), m.p. 132-34° from methanol, yield J.I g. 
(29% of theory). (Found:N, 3.62. C,8 Hu06 N requires N, J.OI per cent). 

Lower melting form by slow evaporation of the mother-liquor mcltf'd at 90-g2° 
Urom meihanol). 

A hydrochloride was prepared from the higher melting form but it had a long melt­
ing range, IJ0°·I8o0

• Recrystallisation from alcohol and washing with ether failed to 
yield a purer product. Prcs11mably it may be a mixture of two dimorphic hydrochlorides. 

Etlzyl x-Benzyl-2: 6-diPI•enyl-4-PiPe-ridone-J:s-dicarboxylate.-Ji.thyl acetone-dicar­
boxylate (10.1 g., o.059 mole), benzaldehyde (xo.6 g.) ancf' benzylamine (s.J5 g., o.os 
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mole) were reacted as in the previous cases. When reaction mixture did not crystallise 
after kecpiDg in a refrigerator for two days, it was dissolved in benzene and the hydro­
chloride precipitated by passing HCl gas, m.p. 100-63" (from methanol;, yield 12.6 g. 
(so % of theory). (Found: N, 2.64. C,.H,06NC1 requires N, 2.68 per cent). 
Crystals of another hydrochloride (m.p. 243-48)" could be obtained from the mother­
liquor on standing. 

This hydrochloride was converted into the piperidone by treatmeni. with ice and 
dilute ammonia. The crude piperidone could not be crystallised. After waslung 
with a.lcohol and petroleum ether it melted at 172-73". 

Ethyl I- ( 21-:Phenylethyl)-2:6-dif'kenyl-4·:PiPeridone-3:s-dicarboxylate was obtained 
in the usual manner from ethyl acetone-dicarboxylalc (ro.I g., o.o59 mole), benzal­
dehyde (xo.6 g., o.xo mole) and ,8-phcnylethylamine f6 g.,•o.os molel, m.p. 133·5" from 
ethanol, yield 21.2 g. his% of theory). (Found: N, 2.24. CuHaaO~N requires N, 2.8 

· per centj. Hydrochloride, m.p. 216-rS". 
Condensation of Ethyl Acetone-dicarboxylate u•ilh BenzaldeJ,yde and f3-timi11o­

n-octane.-'fhe condensation was carried out in the usual manner using ethyl acetone­
dk-arboxylate (s g., 0.025 mole), benzaldehyde f5.3 g., o cs molei and /3-amino·n-octane 
(3.23 g., o.o25 mole"~. The reaction product aflcr recrysta11isation fron:t ethanol melted 
at 149-50°. Surprising1y enough this reaction product does not co:ttain nitrogen and 
does not form a hydrochloride or hydrobromide. 

The authors are grateful to Dr.~- Husain Znheer for his keen interest in the pro­
gress of this work and many helpful suggestions. Oue of them IP. S.) is indebted to 
the Bo~trd of Scientific and Industrial Research, Hydcrabad for the award of a s.cbolar­
ship. 
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