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Abstract—4-Hydroxy- and 4-acetoxy-4-(3-aryloxy-1-propynyl)-1-(2-ethoxyethyl)piperidine hydroclorides in
aprotic solvents givaise to equilibrium mixtures of two epimers. In tlease of the acetoxy derivatives
(in CDCl,) the equilibrium is displaced toward tHgess stablg epimer. This may be due to considerable
contribution of the skewed boatconformer with intramolecular hydrogerbond.

4-(3-Aryloxy-1-propynyl)-1-(2-ethoxyethyl)-4-hy- The 'H NMR parameters of compoundslV are
droxypiperidined andll [1] and their acylation prod- summarized in Table 1. In the spectrum of base
ucts were synthesized by us with the goal of obtaininghe CH,C= group gives a singlet aé 4.68 ppm.
new pharmacologically active substances. In the Protons in position8, 5 and 2, 6 of the piperidine
NMR spectra of some 4-aryloxypropynyl-4-hydroxy- ring each give twogroups of signals belonging to
piperidines protons of theCH,C= appear as two axial and equatorigbrotons; this may be due to slow
singlets with an overall intensity of 2H. larder to inversion of thering. Hydrochloridelb shows in the
elucidate the reason for the observed signal doublingH NMR spectrum (CDG)) one signal only from the
we analyzed the'H NMR spectra of 1-(2-ethoxy- CH; group attached to the aromaticgng, while
ethyl)-4-hydroxy-4[3-(p-methylphenoxy)-1-propynyl]- protons of the other fragments give rise to two sets
piperidine (a), its hydrochloridelb, 4-acetoxy-1- of signals with an intensity ratio of1.2:1. The same
(2-ethoxyethyl)-4-[346-methylphenoxy)-1-propynyl]- compound in CROD is characterized by a single set
piperidine hydrochloride I{lb ), and 4-acetoxy-4- of signals, but signals from the piperidine ring protons
[3-(p-bromophenoxy)-1-pnaynyl]-1-(2-ethoxyethyl)- are strongly broadened (no spspin coupling is
piperidine hydrochlorideI¢¥b). Acetoxy derivatives observed. ThetH NMR spectrum of hydrochloride
[lla andIVa were synthesized by acylation of hydro- Illb in CDCI; contains two set of signals (intensity
chlorides Ib and llb, respectively, with acetyl ratio~1:3)from mostprotons. Ingoing to DMSOd,
chloride in acetic anhydrideand, without isolation the signal intensity raticehanges to 1.1:1 (Table 1).
from the extract, were converted into hydrochloridesLike hydrochloridelb, compoundlllb in CD;OD

lllb and IVb (Scheme 1). shows only one set of signals, and the piperidine ring
Scheme 1.
(1) CH,COCl,
HO\ C=CCH,OCHR 5 (R0 CH,COQ_ c=ccH,0CH,R7
-3 HCl
é'HCl IIIb, IVb
N N

|/\O/\ |/\O/\
Ib, ITb Ia, IVa
I, N, R= CH; Il, IV, R = Br.
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Table 1. '"H NMR spectra of compoundsa, Ib, lllb, and IVb, &, ppm (, Hz)
compd. | SoVentl ch|cHC©) |TEC | 3@ Hax | 3B)Heq | 26)Hax | 26)Heq
la CDCl, [1.18 t (6.9 - 2.27 s|1.77-1.89 m |1.87-1.96 m |2.34-2.44 m |2.652.74 m
b (1.2:1F |CDCl, [1.16 t (7) 2.27 s|2.37-2.51 m |2.052.17 m |2.51-2.65 m |3.10-3.17 m
1.17 t (7) . 2.27 s|2.722.87 m |2.052.17 m |3.143.29 m [2.92.97 m
b (1.6:1f |DMSO-,[1.12 t (6.9 2.26 s/2.19 m 1.920m (311 m 321 m
1.12 t (6.9 . 2.26 s|2.01 m 1.920 m (283 m 312 m
Ib CD,OD [1.19 t (7) - 2.29 s 1.99-2.18 m (4H) 3.1-3.3 m [3.33.47 m
b (1:3f |CDCl, |1.17 t (7) | 2.07 s |2.28 s|2.58-2.70 m |2.52-2.59 m [2.9-3.06 m |3.1F
1.18 t (7) | 2.03 s |2.28 s|2.52-2.62 m |2.39-2.48 m |2.722.87 m |2.8F
b (1.1:1}|DMSO-d,|1.12 t (6.9) 2.02 s |2.22 s|2.3-2.42 m |2.45 3.02-3.18 m |3.2¢’
1.12 t (6.9) 2.01 s |2.22 s|2.3-2.42 m |2.48 2.842.98 m|3.1%
b CD,OD [1.20 t (7) | 2.04 s |2.29 s 2.3-2.7 m (4H) 2.8-3.5 m (4H)
IVb (1:2f |CDCl, |[1.18 t (6.6) 2.07 s 2.60-2.75 m |2.50-2.60 m |3.05 3.2
1.19 t (6.6) 2.03 s ~ |2.552.70 m |2.40-2.50 m |2.82 m 2.99
Compd. | Solvent CH,N" _
o, (CHN) OCH, CH,0 CH,C= Harom NH (OH)
la CDCl, 256 t (6) 3.49 q (6.9)| 3.52 t (6) | 4.68 s|6.48 d, 7.07 d (8.5 -
lb (1.2:1f |CDCl, ~3.5 3.46 q (7) | 3.89 t (4.5) 4.63 s|6.81 d, 7.06 d (8.1)11.8 (4)
~3.5 3.47 q (7) | 3.82 t (4.2) 4.72 s|6.84 d, 7.08 d (8.1)11.6 (3.4)
b (1.6:1f |DMSO-d,| 3.3%4 3.45 q (6.9)| 3.74 4.76 s|6.86 d, 7.09 d (7.8)10.95 s (5.9)
3.34 3.45 q (6.9)| 3.74 4.83 s|6.89 d, 7.09 d (7.8)10.95s (6.1)
Ib CD,OD 3.22 353 q (7) | 373t (5) | 4.75 s|6.86 d, 7.08 d (8.3 -
lllb (1:3¢ |CDCl, ~3.49 3.48 q (7) | 3.92 4.65 s|6.81 d, 7.07 d (8.4)12.60 br.s
~3.49 3.48 q (7) | 3.86 4.75 s|6.86 d, 7.1 d (8.4)|12.40 br.s
b (1.1:1}|DMSO-d,| 3.3% 3.45 q (6.9)| 3.77 4.77 s|6.85 d, 7.08 d (7.9)11.52 br.s
3.3% 3.45 q (6.9)| 3.7% 4.86 s|6.92 d, 7.11 d (7.9)11.37 br.s
b CD,0D 3.22 354 q (7) | 3.74 4.83 s|6.87 d, 7.07 d (6.7 -
IVb (1:2¢ |CDCl, ~3.5 3.5 q (6.6) | 3.94 4.66 s|6.86 d, 7.41 d (8.4)12.70 br.s
~3.5 3.5 q (6.6) | 3.90 4.76 s|6.82 d, 7.37 d (8.4)12.60 br.s

& For each compound, the upper line corresponds to epfmemnd the lower, t@pimerB; the epimer ratio is given iparentheses.
® Unresolved signal.

protons appear as broadened unresolved signals. Tvydrochloride exists as a 1:1 mixture of two epimers
sets of signals are also observed in theNMR spec-  with the following configurations of substituents in
trum of hydrochloridelVb in CDCls; the intensity the piperidinering: t-1-Me-c-2-Me+-5-Me+-4-OR (C)
ratio is ~1:2. andc-1-Me-c-2-Me+-5-Me+-4-OR (D). In DMSO-dg4

e epimer ratio was 9:1. Therefore, epin@mwith

e equatorial hydroxy group was assumed to be more
stable than epimeD; the authors also noted that the
conformational equilibrium of epimeD is strongly

The presence of two sets of signals in the spectr%ﬂ
of hydrochloridedb, Illb , andIVb can be explained
by formation of two epimersA and B (Scheme 2)
\g,('g;n(_jIgz;eyn;gge&?é'ﬁgﬁ;{ﬁ[%%g (t)t?e}?ce: w,t\;l(l):?en contributed by conformer having equatorial phenyl
spectra (CDCl;) of isomeric 4-hydroxy-1,2,5-tri- group.
methyl-4-phenylpiperidines and esters derived there- In the 3C NMR spectra of hydrochlorideth and
from and found a double set of signals in the spectrdllb in CD;OD we observed only one set of signals.
of hydrochlorides of theB-isomer and its acetoxy In CDCI; and DMSOé, the intensity ratio of signals
analog. The authors presumed that tRdsomer belonging to different epimers was the same as in the
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Table 2. ®*C NMR spectra &, ppm) of 1-(2-ethoxyethyl)-4-hydroxy-4-[3+methylphenoxy)-1-propynyl]piperidine
hydrochloride [b) and 4-acetoxy-1-(2-ethoxyethyl)-4-[R-(nethylphenoxy)-1-propynyl]piperidine hydrochloridélf )

o

16 15 11_1213 u mp 14
(CH3CO)HO4C=CCHZO©— CH,

53
6162
s o
7|/\O/\10
Comp. no. Solvent c;,ct|ccC c’ c’ c? c® cw ctt c?
Ib? CDCl, 48.31 | 34.75 | 61.38 | 59.80 | 66.38 | 64.07 | 14.71 | 89.02 | 78.70

50.90 | 35.79 | 64.38 | 56.53 | 66.38 | 64.07 | 14.71 | 87.18 | 81.43
DMSO-d, 47.02 | 34.30 | 60.28 [ 55.20 | 65.19 | 63.60 | 14.78 | 90.09 | 77.52
49.46 | 35.37 | 63.40 | 55.20 | 65.19 | 63.60 | 14.78 | 88.05 | 80.51
Ib CD,0D 50.17 | 36.45 | 70.0 56.79 | 67.32 | 64.62 | 14.92 | 89.02 | 83.5

b 2 CDCl, 48.08 | 32.47 | 68.42 [ 56.30 | 66.42 | 64.70 | 14.72 | 84.07 | 81.95
50.17 | 33.25 | 70.11 | 56.16 | 66.42 | 64.70 | 14.72 | 83.11 | 84.36
DMSO-d, 45.14 | 30.47 | 66.19 [ 53.67 | 63.70 | 62.20 | 12.94 | 82.63 | 79.38
47.33 | 31.19 | 68.73 | 53.56 | 63.70 | 62.20 | 12.94 | 81.50 | 83.41

llib CD,OD | 50.96 | 34.32 | 71.21 | 56.85 | 67.40 | 64.56 | 14.92 | 86.11 | 83.90
Comp. no.|  Solvent cr cH cr ct c c° cm cP

Ib® cDcl, 55.93 | 20.14 - - 155.1 | 14.4 | 1296 | 1305

55.50 | 20.14 - - 1547 | 147 | 1296 | 1305

DMSO4d, | 54.38 | 19.66 - - 154.8 | 142 | 1293 | 129.4

53.96 | 19.66 - - 154.6 | 14.4 | 1293 | 129.4

Ib CD,0D 56.29 | 20.17 156.4 | 156 | 1305 | 131.4

b 2 CDCl, 55.80 20.11 168.3 21.32 154.6 14.5 129.5 130.5
55.45 20.11 168.7 21.13 155.1 14.8 129.7 130.8
DMSO-d, 52.75 18.11 166.6 19.41 153.2 12.8 127.8 128.1
52.59 18.11 166.7 19.32 153.0 13.1 127.8 128.2
b CD,0D 56.20 20.17 170.1 21.15 156.3 15.8 130.5 131.6

& See note? to Table 1.

H NMR spectra (Table 2). The assignment of signaldriphenylsilyl group, occupies equatorial positiod].

to epimersA and B is confirmed by the'®*C NMR  In our casestructure C stabilized via H-bonding
data (monoresonanapectrum). Thénalfwidth of the between theNH proton and oxygen atom of the
c!! signal of epimerA (~30 Hz) is considerably hydroxy or acetoxy group at Os also possible. As
smaller than the halfwidth of the corresponding signa@ result, thearyloxypropynyl substituent in epimer
of epimerB (~45 Hz). This allows us to speak with B occupies the energetically favorable equatorial

certainty that the aryloxypropynyl substituent &  Position. Probably, just this is the reason wbgn-
occupies equatorial positiofB]. former B of acetateslllb and IVb strongly pre-

dominates in weakly polar chloroform and why the

It is known that conformational equilibria of fraction of conformerB for acetatelllb sharply
4-hydroxy-1,2,5-trimethyl-4-phenylpiperidines or theirdecreases in going to more pol&MSO.
analogs, 4-hydroxy-1,2,5-trimethyl-4-organosilyl-
piperidines, in aprotic solvents can involve can- EXPERIMENTAL
former having a structure otkewed bathwhich is
stabilized by intramolecular hydrogen bond [4, 5]. In The *H and *3C NMR spectra were recorded on
such structure, “heavy’ substituent,e.g., phenyl or a Mercury-300 spectrometer at 300 and N8z,
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Scheme 2.
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respectively. The chemical shifts were measured 4-Acetoxy-4-[3-(4-bromophenoxy)-1-propynyl]-
relative to tetramethylsilane. Compounds and 1-(2-ethoxyethyl)piperidine hydrochloride (IVDb).
lla were synthesized as described in [1]; physicalVield 66%, mp 9698°C (from alcohotether). Found,
properties of the corresponding hydrochloridés ( %: C 52.16; H 5.92; Br 17.13; Cl 7.61; N 3.02.

and llb) are also giventherein. C,oH,BrCINQ,. Calculated, %: C52.13; H 5.90;
_ Br 17.34; Cl 7.69; N 3.03.
Hydrochlorides 1llb and IVb (general proce-  The authors are grateful t6.G.Klepikova for

durg. To a solution 0f0.005 mol of hydrochloridéb ecording thelH and 13C NMR spectra.
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