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6-Amino substituted bicycld3.l.O]hexane derivatives are relatively rare.1r2~9~4 

We wish to report preliminary results on the facile two-step synthesis of endo-6-piperidino- 

bicycld3.l.~hexane (IV). 

Reaction of 2-cblorocyclohexanone with piperldlne afforded 6,6_dipiperidinoblcyclo- 

[J.l.Ciihexane (III) and 2-piperidinocyclohexanone In 34% and 41% yield,5 respebtively.e A 

possible mechanism for the formation of III involves the enamine I and the innuinium cation 

II intermediates, and/or 6-ketobicycldj.l.~hexene. The structure of III' [mp 41-42"; 

vapor phase chramatograpby (VP&): 96.49; mass spectroscopic M.W. 2481 was supported by the 

near infrared spectrume which showed a band at 1.684 p (in carbon tetracbloride). The nmr 
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spectrlml@ (60 MC., CDCls solution) showed a band at 102 cps which is campatlble with the six 

abc wdrogens and no band corresponding to 8 vinyl hydrogen; thus, structures V 8nd VI were 
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excluded frau consideration. HydrogenatiCaI of III in presence of either lO$ palladium on 

carbon or 55 rhodium on C8rbcn led to piperidinocyclohexane and piperidine; both were charac- 

terized as the corresponding hydrochlorides.lo Treatment of III with methyl iodide led to N- 

methyl-piperidinium methiodide." 

Treatment of III with sodium borohydride afforded endo-6-piperidinobicycldj.l.Olhexane 

(IVj7 in 53% yield (bp 88-92" at 14 mm; vpc: 949; mass spectroscopic M.W. 165; hydrochloride:7 

mp 212-2130). Canpound IV in carbon tetrachloride solution showed 8 band at 1.690 k in the 

near infrared spectrum.* Nun (60 MC, CDCls solution) showed 8 band at 104 cps which is can- 

patible with the six abc hydrogens. Nmr of compound IV hydrochloride (60 MC, DsO solution) 

showed a triplet centered at 179 cps (J-7 cps) which corresponds to bydrogen on Ce. Micro- 

hydrogenation in acetic acid in presence of lO$ p8lladium cn carbon resulted in the absorption 

of 1.04 moles of hydrogen. On 8 larger scale, the hydrogenation led to a mixture which con- 

tained cyclohexane,lo piperidine,i" and starting material IV." 

The endo- and exo-6-piperidindJ.l.O]hexanes were synthe8iZed fran blcycld3.l.Olhex-2- - 

ene-6-endo-carbox81dehyde.11 Oxidation followed by reduction afforded bicycld3.1.6lhexane- 

6-endo-carboxylic acid. I1 Curtius degrad8tion12j13 gave bicycldj.l.Olhexan-6-endo-amine 

characterized as the bydrocbl~ride:~ mp 189" (dec). Nmr (60 MC, 90 solution) showed a 

triplet centered at 168 cps (518) which corresponds to hydrcgen on Ce. Condensation of the 

amine with 1,5-diiodopentane in presence of potessium carbonate gave IV, characterized 88 the 

hydrochloride which was identical in every respect to the sample prepared starting fran 2- 

chlorocyclohexanone and piperidine. 

The above endo acid was converted, via the methyl ester, to the exo-acid." Curtius - 

degradation gave bicycldj.l.dlhexan-6-exe-amine1 characterized as the hydrachloride:' mp - 

221° (dec). Nmr (60 MC, DnO solution) showed 8 triplet centered at 143 cps (J-1.5 cps) which 

corresponds to hydrogen on Ca. Condensation of the amine with 1,5-diiodopentane 8s 8bOVe gave 



No.40 3?71 

cxo_&-piperititid5.1.&mxye characterbed u the hydrocbloride:7 mp 245' (dec). Rmr (60 MC, 

&O solutlar) ahowed a triplet centered at 150 cp8 (J=l.5 cprr) which correspmdr to hydrogen QI 

C,. The free base M Identical (b vpc) to the minor caopcnent present to the extent of 6s 

in the reduction product of111 wlthrodlmbW@dri&. 

v'kr chemical shift andcoupling canatantdata for theCe hydrogen In the four amines CC- 

ported above confirm the stereochamlcal ar?l@nnents.14 The signal for the Ce i@rogen ln the 

em-amlnes appears 20-30 cp downfield frcm that ln the corresponding endo-amlnen; the coupling - 

constant In the cake of the endo-amlnes (T-7.5 cps) points to the tie relatlollshlp of the 

hlydrogen at Ce to those at Cl and C relatIonshIp In the case of the uo_amlnes 

(1.5-2 cps). 

We are studying the extensloo and lmpllcatlone of the novel reaction described In this 

cwlcation and will rep& UI them at a later date. 
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We are optimietlc that the yield of III could be impwrred OD further experlmentatlar which 
would take into accolnrt nmchanletlc ccm8lderatlons. 

Cf. M. Mowaercn, J. Julllen, and Y. Jolchlne, Bull. Sot. Chim. Prance, 757 (l.9521, who 
reported on.Q 2-piperldlnocyclohexanone fran this reaction. 

Irev canpounds detxrlbed In this camnunlcatlon gave satisfactory elemental analytical data, 
ultraviolet, lnfraredandnmr spectra. 

Near infrared epectra are very useful for the identlflcatlon of cyclopropyl systems. Cf. 
footnote 17 In the reference auoted In footnote 9 of this comnunlcatlon: also. P. 0. Gass- 
man and F.-V. zalsr, J. &g. &em., 2, 166 (lV&. On the other hand,.they should be ln- 
terpreted with care since 8~ system.8 devoid of the cycl.opropylmolety also show a band 
In the 1.68 p region (private ccemunlcatlcm frau Dr. L. Dorfman), and certain cyclopropane 
derivatives do not sti It CH. E. Slmaons, E. P. Elanchard and H. H. Rartz&er, J.. 
*.,s, 295 h!x6)1. 

Cf. camed QL p. 979 In the paper by J. Melnwald, A. Lewle and P. 0. Gasslpan, J. ADI. 
cilem. sot., 84, 977 (lV62) concerning the llmlted use of the nmr In the case of-ltuy 
cyclopropyl~otons. 
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