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M:xed alectrolyizc reductmn of' the mentioned quaternary salts wu:h acetone or, cyciopemanone
““réspectively, on lead electrodes affords in addition to the products of reduction of the quaternary
:salts'mainly amino alcohols fi, ITFi, or Id, Iy, IId, IIId as well as further by-products,

-.'-__Some time ago we de.sc:rlbf:d1 mixed eiectrolytlc reduction of some pyridine bases
with ketones and mixed electrolytic reduction of 1,4-dimethylpyridinium methyl
ulféte with acetone and methyl ethyl ketone. In this paper we discuss mixed electro-
_ ytli: reduction of 1,4-dimethylpyridinium methyl sulfate with acetone in greater
_detail and, further, the similar reduction of 1-methy1pynd1nmm methyl sulfate Wlth
cyclopentanone
n the first case we obtained after electrolytlc reduction on lead electrodes in dilute.
% ._Suifunc acid a mixture of products from which' we isolated by distillation and pre-
;";paratwe £as chromatography 1,4-dimethylpiperidine (Ia), 1 4~d1methy1—3-p1pendeme
I ci);- 2-1sopr0penyl 1,4-dimethyl-3-piperideine (ITh), 2-(2-hydroxy-2-propyl)-1,4-di-
“methyl-3-piperideine (IIi), 1,4-dimethyl-6-(2-hydroxy-2-propyl)-3-piperideine (II7i),
1-methyl 4-tert-butyl-3-piperideine (II j) « 2,5 7 7= tetramethyl—Z-aza-G oxabicyclo-

4 4= tctramethyl—E 24 4’—b1p1per1dylene (¥) and 1,1':4.4"- tetramethyl—?, 4
o4 -bipiperidylene (VI). Substance IIj is formed probably by a Wagner-Meerwein
re rrangement of 4-(2-hydroxy-2-propyl)-1 /4-dimethylpiperidine (IXa) which. we

"'could not detect i in the reaction mlxture in this case; however, in the case of a sumlar _

ml_x 'c_l e]ectrolytlc reducnon of 1- ethyi—&methylpynd1n1umethy1 sulfate alcohol
IXb was lscﬂa’ced2 The structure of the bicyelic compound v followed from 1ts
e mental analyms and the analysis of IR and NMR spectra, In the case of a mlxture
f compounds formed by dlmerxzanon of 1 4—d1methyl 3—p1pendeme or of some of i its
éursor we. cannoi exclude the structure formed by Connectwn of the posxtlons

PartXLIX'in the series Studtesm Pyrldme Ser;es, Part XLVIH Thas Tournal 40 1571 {1975).
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'3, 4 3 4' or 3.4 4' 3’,'1 e. VII and VIII ‘In view of the fact that under. the gwen'-
conditions reactions on carbon atoms 2 or. 4 took always place we con51der it more.
probable that it is a mixture of comp0unds Vand 1. : : ;

- Mixed electrolytic reduction of 1-methy1pyr1dm1um methyl sulfate with’ cyclo-
pentanone again afforded under similar conditions a mixture of products of which
" only some were analogous to the compounds isolated after the first electrolytic reduc-
"tion. This was in. the first place {-methyl-3-piperideine; further 2-(1'-hydroxy-i'-cyclo¥ '
pentyl)-1-methyl-3-piperidine (IId) and 6-(1-hydroxy-1-cyclopentyl)- 1-methy!-3-pipe-
rideine (IIId) In addition to this we also demonstrated in the reaction mixture the
presence of 4-(1-hydroxy-1 cyclopentyl)-1-methylpiperidine (Ig), 2-(i-hydroxy-
-1- cyciopentyl) t-methylpiperideine (Id), 2-cyclopentyl-l-methylpiperidine (Ic), 2-
.- -cyclopentyl-1-methyl-3-piperideine (IIc), 6-cyclopentyl-1-methyl-3-piperideine (IIIc) -
and eventually 4-(1- cyclopeuteny]) 1 methy]plpendlne (If) and 4- (1-cyclopentenyl)-.
_ -1-methyl—3-p1per1deme (Hf) '
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F rom  the results it is evsdent that the mentloned electrolytlc reducnons have. only .
: hmlted szmilanty In' both cases the products of eiectrolytic reductions of quaternary'_'
salts were detected, i.e. 1,4- d1methylp1per1dme (Ia), 1,4- d1methy1n3-p1pertdeme (IIa)
S or 1-methylplper1d1ne and’ 1-methiyl-3-piperideine. The main difference of both
_ '_mixed eiectrolytlc reductlons consists in the fact that in the second i in addltion to ami--
' no alcohols Id, Ig, 114, 11Id the produets of further reduction, Ic, Ie, Ilc, [lic are.’
also formed; their analogues could not be deteeted after mlxed eiectro]ytic reductlon
of l—methylpyrldlmum methyl sulfate w:th acetone. In contrast to thu; du_rmg the"
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ast mentloned rcductmn the b1cychc compound I vV and the dtmerlc products |4
and VI:are also formed.:

' The formation of 1-methyl-4 tert—butyl».'i-plpendeme(I I ]) is &150 mterestmg The com-
pounds with two double bonds, ITh and IIf, are formed probabiy during dastlllatzon
by dehydration of correspondmg alcohols ITi or IIf, resp. Some of the products
of -mlxed electrolytlc reduction ‘of ' 1- methylpymdmlum methyl sulfate w1t11 cyclo-
_.pentanone were' prepared ‘synthetically. On- reduction of the methiodlde of 7—(1-
: ydroxy-1- cyciopenty[) pyridine with sodium bdrohydride we obtained a mixture
rom which we isolated piperideine derivatives IId and I1] d, and the piperidine deriva-
“tive Id. The latter was obtained in pure state by hydrogenation of the mentioned
reduction mixture.. Similarly’ we prepared by reducuon of - 2-cyciopentylpyr1dme'
-_meth;odlde the mixture Ile and I1I¢ from which Te is’ formed by hydrogenatmn _
Amino alcohol Ig was obtamed by an anafogous reduction of 4 (1 hydroxy«l cycIo- '
;penty])pyndme methmdzde and subsequent hydrogenatlon of the unsaturated amino-
lcohol ITg thus formed. In a similar- manner we prepared 4-(1- cyclopentenyl) -1-me-
- thyl: 3-p1per1de1ne (IIf) and 4—cyclopentyl - methyiplperidme (1 e) o

EXPERIMENTAL

__'Ga_s chromatography was carned out on Chrom II apparatus (column length 170 cm; dlameter
= 0:6:cm; 20/ Tridox on porovina, nitrogen as carrier gas) Preparative gas chromatography was
: rncd out on an apparatus of non- commercmi origin®. The NMR spectra were measured on a Va--
an XL~100-}5 instrument at 100 1 MHZ in deutermchloroform, workmg temperature’ was

ecnpn czeclmsluv,'chem. Commun [vold 4Q]-[1975] R
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37°C. The IR spectra: were recorded with a Perkin-Elimer, Model 325, spectrograph. The mass
spectra were measured on a Gas Chromatogreph-Mass Spectrometer LK3B 3000, Produkter AB .
: Stockholm Temperature data are not corrected : . . o s

B | 4-D1methylpyrldm1um Methyl Suifate

' Dasnlled dlmethyl sulfate (63 20 51 mol) dlssn]ved in 50 ml of methanol was added to a soEu—- :
tion.of 47-8.g-(0-51 mol) of 4-methylpyridine in 200 ml- methanol and the mixture refluxed for
. 26 hnurs. After’ dasti!latlon off of methanol a quaternary salt was obtamed yleld 109 g g {97'}’),: .

P p. 37m33°c R

Mlxed Electroreductmn of 1 4—Dzmethy!pyr1dmmm Methyl Sulf'ate w1th Acetone

' A soiutlon of the above quaternary salt (105-8g; 0 5 moI), 200 su!func acrd (530' ml), _and acetone .

s (210 ml) was electroiysed with a 160 Ahours current (mtensrty I3A[hour) (20454}, The catho[yte-

was freed’ from acéfone in'a vacuim, the solutlon Jwas alkalized and extracted with chloroform.'
- The dr;ed ‘chloroform olution was submitied to fractional distillation and gave 4 mixture of 12
substanees_ in' 5 fractions’ (the polymeric distillation résidue weighed  1-25 g): 1st fraction up 1o
85°C{9 Torr (9-07 g), 2nd . fraction 85— 105/12 Torr: (10:2 g),-3rd fraction 105—115°C/1Z Torr
© (10-6 g), 4th fraction 125—140°C/9 Torr (11-27 g), and 5th fraction up to 100°C/0-7 Torr (3 1g). "
" From the first fraction 1 4~d1methyip1per;dme (Ia)-(Z/ ) and 1,4-dimethyl-3 -plperldeme (Ila}.
(5:7%) were isolated by GLC.
: From- the second fractwn the followmg compounds were isolated: 2-Isopropeny1a1 4-d1-' 3
. methyl-S-plperldeme (Il (7+4%), b.p. 62-5—63-5°C 10 Torr; for CyH, N (152-2) calculated:”
L T9-44% C, 11- 30/ H, 9:26% N; found: 79-63% C, 11-59% H, 9-46%; N; NMR. spectrum (p.p.m.):
- Cﬁa—-—(‘,‘_—C_H2 1-67:(bs), CH;—C=CH 1-73 (bs), CH,—CH, 1-80— 2_ 36 (m), CH3—N 223 (5)
CH—N 2:77—3-10 (m), CH; = 4-47--4-97 (m), CH = 5-09 (m); (M )_ 151, 1 Methyl—4—tert-
. ~butyl-3 —plperudeane Iy (11-6%%), b.p. 74—76- "5°Cf10 Torr; for CIDH!QN {153-3) calculated: -
78 36/ C, 12:30% H, 91324 N, found: 78-223 C, 12-50%; H, 9-39%; N; NMR spectrum {(p.p.m.}:
. H3—C ' 1:04 (s), C—CH,—C 2 13— 2:40 (m), CH3—N 2:34 (s), CH,—N 2-51 (1; 55 Haz),
E N—CHZ-——C— 2-93 (), CH = 542 (m); {(M*) = 153. Hydrogenation of an agueous solu~
" tion of the hydrochloride of the mentioned base on Adams catalyst gave I- methyl-4-tert-butyl-
piperidife- hydrochloride (Ii} the NMR. spectrom of which was in agreement with: literature
o data’."1,4,6 G-Tetramethyl-4-aza~7-0xabmyclo[3 2 l]octane (Iv) (11-6%), b.p. 77-5—79°C[10
< Torr for CyigH,oNO (169:3) calculated: 70-96%; C,. 11-31% H, §-28% N: fouad: 70 6% C, -
©1131% H, & 537 N; IR spectrum (in cm” 1y, wWC—0—C}) 1100 (s}, 1114 (s), 1130 (s), 1139 (s),
o and 1152 (s); NMR spectrum (p.p.m.): CH;—C 118 (s}, CH;—C~—CH; 1-31 (3) and 143 (s),
. CHy—C—CH, 1-45—2-10 (m), CH H, —N 2:54—2:77 (m), CH;—N 2 57 (s) CH—N 2:87 (m),.: '
- CH.H,—N 3-03—3:36 (m); (M*) = 169. :
" The third fraction contained 2 small amount of two substances which could not he separated_-
and identified (totally 2-3%7), and further the following amine alcohals: 2-(2-Hydroxy-2-propyl)-
s 4—d1methyl— -piperideine. (II7). (28 790 ‘b.p. 96-5— 99°C/1{) Torr; for C;gH[4NO (169 k)]
caIcuIated 70967 C,- 11-312{ H, 8-28% N, found: 70-88% C, 11-40% H, 8-19% N; NMR spec~
O trumi{p. p.m) CH;—C 1-08 (s} and 1-23(5), CH;—C = 1-40-2:25 (m), CHS—C =1 76 (by), .
: CI-I;—N ='2-45 (g), CH,~N—CH 2-54—3'16 (m), CH = - 542 (m): (M * ) = 169, 6- (2 Hyriroxy— "
-2-propyl): -1 JA-diniethyl-3-piperideine: (IIf) (3-9%); b.p, IOZ"C/IO Torr; for CyoHoNO (169°3) -
calculated 70-96%4.C, 11-31%4 H, 8:28%; N; found: 71- 0674-C; 11+ 49% H, 8:15% N; NMR. spectrum
S (ppm.): CH3—C 1:16-(5) and.1:23.(s), CH3—C = 1:71.(bs), CH,—CH 1:88—2-12 (m), CI-I3—N :
L 43 (s), CI—IZ 63 (t 6 Hz), CH‘)_'NZ 96——3 48 (rn), CH = 5‘45 (m), (M"') = 169 D oamin
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“The fourth fraction contained in addition to a small amount of an unidentified substance
2¢1%) a mixture of substances (24:4%}, for CyyH4 5N, (222-4) calculated: 75-629; C, 11-79% H;

: 2_?60% N; found: 75-80% C, 11-66% H, 12-65% N; M) = 222, further fragments: 220, 219,
218; 111,-110; NMR spectrum: CH;—C 0-77 () and: 1-00 (s}, CH;—N 215 (s} and 223 (),
‘other 0-90—3-35; on analysing the NMR spectra we found that it was a mixture of 1,1',4,4"-tetra~
i ethyl-2,2'44' bipiperidylene (V) and 1,1",4,4'-tetramethyl-2,4° 4,2’-b1p1pertdylenc (VI) in
a 4-5 1 ratm The Iast fractmn palymerszed en standmg ina refngeraror

: ":-"-'M.ix'fé_d_Eiec_trblytié Ri:ﬂ_uctidn of I;Metﬁylpyridinitim'.Methyl_ Sulfate with 'Cyc'iope'ntanbﬁc_

A mixture of 41-7 g (0-2 mol) of & quaternary salt prepared similarly to the preceding one, 123 g
£ cyclopentanone, 150 ml of methanol and 150 ml of 20% sulfuric acid was reduced electrolytically
1 lead electrodes for 65 A hours, (200% of the theory, at 12 Afhour). The catholyte, contmmng
Wwo layers, was freed from neutral matefial by steam distillation and the residual solution was
lkalized and extracted with chloroform. From the chloroform solution %6 g of product of b. P
5— 98°C/10 Torr, and 18gofa poiymerlc residue were obtained. Chromatography on alumina
aétmty 1I) gave two products which were identified as 2-(1-hydroxy-1-cyclopentyl)-I-methyl. -
_-plperldeme (I1d), 41-2%, and 4-(1-hydroxy—1 cyclopentyl-1-methylpiperidine {/g), 7-8%. In the
‘remaining mixture the following components were identified by gas chromatography (comparison.
‘with standards): 1-methyl-3-piperideine (1 6%2) 2~cyclopemyl-1 methylpiperidine (Ic) (3-8%), -
-'cyclopemyl—i methylpiperidine (Ib) {4-87), 6- cyclopentyl 1- methyl»3-plper1demc (HIc) (13-9%)),
':4 (l-cyclopentenyl) I-methylpiperidine (If) (1:5%), ~2-cyclopentyl-I-methyl-3-piperideine  (Ifc)
: 9/),4-(1-cyclopentenyl) 1-methyl-3 -plpendeme {11f) (traces), 2-{1-hydroxy-1-cyclopentyl)-1- -Trie-
hyIpxpen_dms (Id) (5-8%;), 6-(1-hydroxy-1-cyclopentyl)-1-methyl-3-piperideine (II7d) (17-430).

Hydrogenation: A’ solution of 0-15g of the mentioned mixture in 2'mi of acetic acid was
ydrogenated on 8 mg of Adams catalyst (consumption 20 mi of hydrogen). 012 g of & mixture
ere. obtained in the conventional manner. According to gas chromatography it contained:
-methylpiperidine (1-534), 2-cyclopentyl-1-methylpiperidine (Ic) (203;), 4-cyclopentyl-1-methyl-.
}p;parldme (I5) {657}, - 2-(1-hydroxy-1-cyclopentyl)-1 methylmpendme (Id) (64 5% ) and 4- (1~hydr0-
: y—l cyclopentyl) l-methylplpendme (Ig) (8/ ) :

Reductlon of 2- (I-Hydroxy- -cyclopentyl) 1~mcthy1pyndxmum Iodldc

'Sodmm borohydnde {8 5'g) in 70 ml of water was added to & solution of 61 g (02 mnl) of the-
ent:oned quaternary - salt (prepared from 2-(1-hydroxy-1 -cyciopentyl)pyrxdzne and methyl
odide) in 140 ml of water and 8-5 g of sodium hydroxide in 140 ml of water and the mixture
'xrfed for 2 hours (spontanecus’ heating). Tt was extracied with chloroform and’ distillation -
ave 32 g (89%) of a yellow-orange product, bip, 111--117°C{12 Torr. According fo gas chro-
imat_ography it was a mixture of 2-(l-hydroxy-1-cyclopentyl)-1-methyl- J-piperideine (Ifd) (25 % )
-hydroxy-1-cyclopentyl}-1-methyl-3 —plpendeme (HHd) (38%2),° 2—(1-hydroxy— ~cyc!0pentyl)~1-
'ethylptpandmc (I (3%4), and 2-(1-hydroxy-1 -cyclopentyl)pyndme (34%4). The first two sub-
ances were 1solatcd from the mlxture chromatographically on alumma (act H). o

2 (I-Hydroxy- -cyclopenryl)- -merhy1~ ~piper. tdeme (IId) b.p. 115°C/ 12 Torr. For Cl 1Hy 9NO
181-3) calculated: 72:88% C, 10-56% H, - 7-73% N; found: 72:96% C, 10-48% H, 7-89% N, IR
pectrum (in em~ 1) 9{C—H) in CH=CH 666 {m), W(C=C) 1640 (8), v(CHa) 2800 (s), v(=CH—
3023 (m), . W(OH) 3400 (diffuse band). NMR. spectrum (p.p.m.): CH;—N 248 (s), CH Z—N
—3-1, CH—N 2:8-2:9 (m), CH = 5:55—575 (m), and 5-85— 610 (m), other at 13—31.

ullgct_mn Czechaslﬂv. Ehem. Eummun. [Vol. AR} [1975]'
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. 6 (1- Hydraxy—l cs*clapeury!) l-metlryl 3-pzperrdeme (IIId), b.p. 111°C/ 12 Torr: For C“HIQNO .
(181-3) calcu!ated 72-88% C, 10-56%; H; 7-73% N: found: 72-83% C, 10-69% H, T-87% N. IR .
spectrum (in'cm l) #{(C—H) in CH=CH 647 (s), v(C==C) 1644 (m), v(CH3} 2779 (m), v{=CH— '
3023 (s), v(OH) 3370 (diffuse band). NMR specttum (p.p.m.); CH3—N 2:46 (s), CH—N 2Z-86

) (t 6 Hz), CHZ—N 3 17=3-30 (m), CH =:5-52— 5 94 (m), others between 1-40-—2-20.

Hvdragenarmrr A soiutmn ‘of T1g of the mlxture in 45 ml of acetxc acad ‘was hydrogenated
on 220 mg of Adams cataiyst (consumptron 680 ml of hydrogen). Working up gave 52 g of |
yellow-green liquid from which crystals separated melting at 78—79°C (cyclohexane), correspon-
ding to 2-(1-hydroxy-1- cyclopentyl)prpendme For C;gH;oNO (169-26) calculated: 70-95%; C, . |
11-31% H, 8-28% N: found: 71-06% C,11-35% H, 8-16%, N. IR spectrum (in cm ™'Y w(NH}, (OH)
3100— 3650 after dilution 3380 and 3 500. NMR spectrum (p.p.m:): CH—N—CH, 2-35—2:-80 (m) - -
and 2-98-3:23 (m), other 1-20—1- 90. Mother liquor, b.p; 112°C/13. Torr (individual according - :
to. GLC) corresponds - to 2-(1-hydroxy-1-cyclopentyl)- I-methylplperrd:ne (/d). For C{;H,NO- '

. (183 3). calculated; 72 {)8/ C, 11:55% H, . 7-64% N; found:: 72-06%; C, 11-703; H, 7-66% N.:
IR -spectrum. {in cm” 1y :#(CH;) 2790 (s); v(OH) 3100— 3640 3430 (max) NMR spectrum' :
(p p. m) CHa—NZ 39.(s), other 1- 10—1 20, . - .

2 Cyc[opemylpyi "ddine - viethiodide,  m.p. 90-—93°C, prepared from ’?-cyclopemylpyrzdme :
and methy! iodide: For Ci HygIN (289-2) calculated: 45 69/ C 5 58‘}/ H, 43 89/1 4 84/ N
: found 45 ST/C 5 83‘}’H 43 81“/1 5 10/N ' : .

'RedndtiOh of 7"Cyclopentylpyridine' Methiodidé with Sodium Bor.oh_‘.,'drid'e'

Aso]uuon of 7o of the guaternary salt in 15 ml of water was mixed with'15 ml of 15% sodluml

" hydroxide and’1 g of sodium borchydride in 7' ml of water and the mixture was steam distilled. .

.~ Using:the conventional procedure a product of b.p. 95°C/10. Torr (27 g) was Jsolated From
the drsnllate Gas—hqmd chromamgraphy gave the following fractions: :

Ca) b, 87°C/10 Torr 31% {according to gas—hqmd chromatography} For CqugN {165 3) :
: caicu]ated 79 94/C 11- 59/H 8-47% N; found: 79-97% C,. 11-85%, H, 8-32% N. IR spectrum
_ (inem ™1y ;(C——H) in CH==CH 630 (s), #(C==C) 1 690 (m), »(CH,) 2783 (s), (.~CH~»—) 3038 (m).
- NMR spectrum {p.p.m.): CH;—C== 195220 (m}, CH,—N 240 (s}, CHzn—N 2-58—2-74{m); - .
'CH—N 28—3 0 (m), CH = 5-50—5-70 (m) and 575—5.95 (m), other 1-15—1-85. These data
correspond to structure Ifc. ;
" b) b.p. 87°C/[10 Torr, 60% (.sccordmg to gas—quuxd chromaiography) For’ C1 ]_ngN (165 3) s
calculated: 79 94% C, 11-39% H, 8-47% N; found: 80117 C, 11-825 H, 8-30%{ N, IR spectrum' .
' (m cm I) y(C—H) in, CH=CH 653 (s}, v(C—C) 1648 (m), v(CHa) 2780 (s), v(*m-CH—) 3020 (). -
NMR. spectrum (p.p.m, ) CH—N 1:90—2-60,. CH,—N. 2-36 (s),. CH,—N 3:12—3-25 (m),
CH-— 5:50—35-90 (m), .other 1:10—2-68, These data correspond to structure H.Tc According '
to gas—hquld chromatogmphy the mixture fur:her contains 7-cyclopentyipyrrdme 9% ) : :

2-Cyc]opcntyl-1 methylprpertdme (Ic)

A so]utrorz of 0 8 g nf the abave mentmned reductmn mlxture in. 13 ml of acetlc acrd was hydro-
genated-en 32 mg of Adams cata!yst (consumption 200 ml of hydrogen). After the conventional _
working up 0-62'g of product were obtained, b.p. 95— 97°C[32 Torr, which according to gas—ltquid ;
chromatography represents a mixture of 7c and 2-cyc10pentylp1per1d1ne "We further heated 06 g
of the reduction mixture with 2 ml of formic acid and 1 m! of 40 %. formaldehyde solution for
: 7hnurs Chromatographrca]ly pure-Jc {041 g) was obtained, b.p. 102°C/18: Torr. For CMHZIN N
(]67 3) cafculated 79- 0"/C 12-66% H,- 8- 37/N found il 09/ C, 12 73/H 8. 30/N IR' .

: Guliectiun czechoslov. Chem. Cummun. {VDI. 4[31 [1975]




: ducuon of 1 4—Dametby]pyr1d1n1um Methyi Sulfate : : - : 2189

eetrum (m cm_lj v(CH3) 2775 (s) NMR spectrum (pp m) CHS—N 2- 31 (s}, CHZ—N
~3.03 (m), others 1-15~2-37. . _
““The methiodide of 4- (1—hydroxy—1 cyciopentyl)pyndme was prepared by bo;lmg a mcthanohc

..'soluiaon of the corresponding pyridine base® with methyl iedide, m.p. 139°C {ethanotf). - For
'IH“,]\IO (305 2y calculated: 43- ?9% C, 5 29‘}{, H, 4-39%0 N; found: 43- 56‘}/ C, 526% H

4 (1 Hydroxy-l cyclopentyi) I- methyl 3~p1persdmne {1 _j)

) -..:Reduction of 4-(1-hydroxy-1 -cyclopentyl)pyndme methmdlde w1th sodtum horohydrade wis
. ﬁ'car_ncd out analogously to the reduciion of 2-(1—hydmw—]-cyciopentyl)pyr;dme A product
- of m.p. 61— 65°C (affer vacaum sublimation) was obtained. For C,H;gNO (181-3) ca!culated
2 33"/ C, 10-56% H, 7-73% N; found: 72-73% C, 10-80% H, 7-54% N. IR spectrum (in cm™ 1}
;.r(C—H) in Ce==CH 823 (m), W(C=C) 1670 (m), v(CH,) 2790 (s}, v(==CH—) 3024 (m), »(OH) .
200 and 3360 (diffuse bands), 3608 (m). NMR spectrum (p.p.m.): CHy~N 2-34 (s), CH,—C=="
1237235 {m), N—CH,—CH, 2:45—2:62 (m), N_CH-)—C“ 2-90—3-00 (m), CH= 5 60 to -
: v’.‘(m) other 1-2—1-9, . '

: 4_(1-Hydroxy- ~cyclopentyl)- l—mcthylpiperidme ()
Hydrogenatmn of Hg was carried out in 2 similar manner as the hydrogenatmn Df the products -
aftex_‘ reduction of 2-(1-hydroxy-1-cyclopentyl)pyridine methiodide; m.p. 76°C (after vacuum
“sublimation), yield 94%. For Cy,H,NO (183-3) calculated: 72-08% C, 11-55% H, 7-64% N;
“found: 72-19% C, 11-73% H, 7-87% N. IR spectrum (in em ™ 1): v(CH,) 2780 (s), »(OH) 3100 to
"_'.'3550 {3340 max.), 3620 (free OH). NMR spectrum (p.p.m.): CI—Ea—uN 225 (s), CHZ—N 2-80 fo
303 (m} other 1-20—2:05.

"'4-@clopenty1- {-methyl-3-piperideine (/fe)

1 -4. Cyclopemylpyrsdme methmdtde was reduced with sodium borohydride in a s:m:lar mannes
';'-as 2-cyclopentylpyridine methiodide, giving a product of b.p. 91°C{10 Torr in 49% yield. The
:ellow-green product turns red in the light, For C, 1 H; gN (165-3) calculated' 79:94% C, 11-59%; H,.
:8:47% N; found: 79-8574 C, 11-61%; H, 7-87% N, IR spectrum {in cm™ L, P C—H) in C=CH
_5820 (s), »(C=C) 1675 (m), w(CH;) 2780 (s), v(=CH—) 3028 (m). NMR spectrum {p.p.m.);:
CHZ—C— 2-:00—2-26 (m), CH;—N 2-34 (s), N—CH,—CH, 2-52 (t; 6 Hz), Nw-CH-,—C—
__:" 83297 (m), CH=533—5 46 {m), other 1-2—1-9,

4 Cyclopentyl- -methy!p;per:dme Ie)

' :'Thts was prepared by hydrogenation of Ife (Adams catalyst) b p. 96°C{10 Torr For C; H,y N

: f___(167 3) calculated: 79-02)] C, 12-66% H, 8-32% N; found: 79-15% C, 12-68%; H, 8-36% N. IR -

“spectrum {(in cm 1) ¥v(CH3) 2780 (s). NMR spectrum (p.p.m.): CHa—N 2-29 {s), CHZ———N
;72 2 94 (), other 0-90—2-035. :

E!emeuml analyses were carried out 111 rhe analytical laboratory of our Department (fiead Dr L.
Helesic). The measurements of the infrared spectra (head Dr P, Addmek) and the mass specrra .
kead Dr V. Kubelka) were camed out in the service departments of our Institute, .
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