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a Reagents and conditions: (a) L-Selectride, THF, 4818 °C, 85%;
(b) (EtORP(O)CHCO;EL, LiCl, DBU (1.5 equiv), CHCN, 8 h, rt, 82%;
(c) (EtORP(O)CHCOEL, LDA (3.5 equiv), THF, 14 h, rt, 97%; (d)
(EtOx,P(O)CH.COEL, LiCl, DBU (10 equiv), CHCN, 7 days, rt, 78%j;

9 g () LiCl, DBU (10 equiv), CHCN, 7 days, rt. 51%; (f) DBU (10 equiv),
H H CH4CN, 7 days, rt, 50%.
Y | o) Y |
A B
- H —_—T . . . . .
N OBn N OBn N OBn a wide variety of simple or complex frameworks containing
L oBn L oBn L 0Bn the piperidine ring. In this context, it is worth mentioning the
CHls:™ “Ph CHy™ "Ph CH{™ "Ph use of chiral nonracemid\-cyanomethyloxazolidine’, N-
A = (EtO),P(O)CH;COY, LDA (3.5 eq) 6-23h alkoxycarbonyl 2,3-dihydro-4-pyridoné<-substituted-2,3-di-
B = (EtO),P(0)CH,COY, LiCl. DBU (10 eq) 7d dehydropiperidine-2-carboxylatésand bicyclic piperidone$.

Significant base and reaction time effects have been observed As a contribution to this area, we synthesizes enantio-

in the Wadsworth Emmons reaction between a chiral merically pure chiral enaminond)(and studied its utility as a
2-substituted-4-oxopiperidine and phosphonates. In the reac—bUIIdIng block for the synthesis of enantiomerically puR)-(

. . . 4- i li i ,49)-N-Boc-4-h i li
tions carried out using a large excess of DBU as the base oxopipecolic acid and (R 49 oc-4-hydroxypipecolic

d | d tion i the initially f R 2 acid tert-butylamide?
an d prto onge _reaoclz '.0? t'LneS’ d € |n|_|a”y orme tabl The Wittig reactiofi and its later variants, the Hord€mand
products epimerized into thermodynamically moré Stabl€ yuaqs\yorth-Emmona! reactions, are the most versatile syn-
products through a retro-conjugate/conjugate addition se-
guence and 2-substltuted—4-alkylldenep|per|d|ne383¢(m- (2) Related reviews: (a) Bailey, P. D.; Millwood, P. A.; Smith, P. D.

figuration were selectively synthesized. In contrast, when the chem. Commurl.998 633-640. (b) Mitchinson, A.; Nadin, AleGham.
reaction was carried out using LDA as the base, epimeriza- I 2000 2862-2892. (c) Laschat, S.; Dickner, T.

; ; _ ; A ; ; Fn SiResi2000 1781-1813. (d) Weintraub, P. M.; Sabol, J. S.; Kane,
tion did not occur and 2-substituted-4-alkylidenepiperidines M. Borcherding, D. Riakaaaa?003 59, 2953 2989, (6) Buffat,

of 2R configuration were obtained with excellent yields. M. G. P. haikalaagan®004 60, 1701-1729.

(3) Related reviews: Husson, H. P.; Royer ianiianinateie 1999
28, 383-394. _
The piperidine ring is a common structural feature in many Le(4) Leading references: (a) Comins, D. L.; Green, G.

tt. 1999 40, 217-218. (b) Kuethe, J.; Comins, D. |QugLalf 1999
. . . . . : — . uetne, J.; comins, D. .
natural products and synthetic compounds with biological T 10311033 and refere(nc)es cited therein.

activity.! The known activity and potential of such compounds  (5) For leading references, see: Toyoka, N.; Tanaka, K.; Momose, T;

as drugs has encouraged the development of numerous synthetifaly, J. W.; Garraffo, H. M. haiiaagian1997 53, 9553-9574 and

approache3usually directed to the stereoselective synthesis of ref?é)e?g)eggbsgté?ef%_. Broady, S.: Davies, C. E.; Heightman, T. D.;
target compounds but also to the development of some generaHermitage, S. A.; Hughes, M.; Moloney, M. G.; Woods, G qimbiaia.
synthetic methodologies in which preformed chiral nonracemic Ghem.2004 2, 1031-1043. (b) Brewster, A. G.; Broady, S.; Hughes, M.;

A ; Moloney, M. G.; Woods, G. AR 2004 2, 1800-1841.
compounds are used as building blocks for the construction of (7) (a) Badorrey, R.. Cativiela, C.. 'Br-de-Villegas, M. D.. Giez,
J. A. inuniassesmmimgtt1997, 38, 2547-2550. (b) Badorrey, R.; Cativiela,

(1) See for example: (a) Lagler, _m. C.; Diaz-de-Villegas, M. D.; Gaez, J. A hadkakagsan! 999 55, 7601
1990 48,319-384. (b) Winchester, B.: Fleet. G. " 992 7612.
2, 199-210. (c) Schneide d Biological (8) Badorrey, R.; Cativiela, C.; Be-de-Villegas, M. D.; Glaez, J. A.
Perspecties Pelletier, S. W., Ed.; Pergamon: Oxford, 1996; Vol. 10, pp hakaaassan] 999 58 341-354.

155-299. (d) O’'Hagan, Diifinisitsiggn1 997, 14I 637—651. iei Asano, (9) Wittig, G.; Geissler, Gl R 1953 580 44—57.

N.; Nash, R. J.; Molyneux, R. J.; Fleet, G. ry (10) (a) Horner, L.; Hoffmann, H.; Wippel, H. G.; Klahre, @hem.
200Q 11, 1645-1680. (f) Watson, A. A.; Fleet, G. W. J.; Asano, N.;  Ber.1958 91, 61-63. (b) Horner, L.; Hoffmann, H.; Wippel, H. G.; Klahre,

Molyneux, R. J.; Nash, Ryl \?001 56, 265-295. C. chaialer1959 92, 2499-2505.
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TABLE 1. Synthesis of R)- and (S)-2-Substituted-4-
ethoxycarbonylmethylpiperidines E/2)-3a

TABLE 2. Synthesis of R)- and (S)-2-Substituted-4-
alkylydenepiperidines E/Z)-3b—d and (E/Z)-4b—d by

Wadsworth—Emmons Reaction of Compound 2

base reaction (E/2)-3a  drr  yield®

entry (equiv) additive  time (E/2)-4a E/Z (%) reaction dr drb yield®
© DBU(@5) Ll 8h ~98<2 946 82 entry R condions 34 Bz (%)
2 DBU (10) LiCl 7 days 8:92 88:12 78 1 COCHs | >08:<2  83:17 92
3 LDA (3.5) none 14 h >08:<2 97:3 97 2 COCHs 1l 3:97 88:12 83
4d DBU (10) LiCl 7days 9:91 81:19 51 3 CGO/Bu | >08:<2 98:2 99
5d DBU (10) none 7days  7:93 90:10 50 4 COBu 1] 7:93 75:25 76
aE/Z ratio of major compound determined By NMR analysis of the g gg”ggigggﬁ :I 3>S$<2 ;gg% gg

crude reaction mixture?lsolated yield after column chromatography on
silica gel. “Wadsworth-Emmons reaction of compoun? with trieth-
ylphosphonoacetatéConversion of Sdiastereoisomers intd2diastereo-
isomers.

a|: Wadsworth-Emmons reaction o2 with the corresponding dieth-
ylphosphonate fio6 h (entry 5), 16 h (entry 3), or 23 h (entry 1) using
LDA (3.5 equiv) as the base. Il: WadswortEmmons reaction a2 with
the corresponding phosphonate for 7 days in the presence of LiCl using
DBU (10 equiv) as the basBE/Z ratio of major isomer determined B

SCHEME 28 NMR analysis of the crude reaction mixtufésolated yield after column
R | H 0 Ry «H chromatography on silica gel.
H @ H o, olefins of 2R configuration in nearly quantitative yield after 14
N OBn N OBn N 0Bn h. These products did not evolve to th8 @iastereoisomers.
«_ oBn CH“‘\k OBn ~\_ oBn Results are summarized in Table 1.
CH3™ “Ph 3 “Ph CH3" “Ph .
) To extend the procedure to related substrates, the reaction
(E/2)-3b-d (E12-4b-d was tested using other stabilized diethylphosphonates (Scheme
b: R = CO,CHs; c: R = CO,(Bu d: R = CON(CHg)OCH; 2, Table 2). WadsworthEmmons reactions using LDA as the

base led to the exclusive formation of compounds with 2
configuration as variabl&/Z mixtures in nearly quantitative
yield. In all cases, th& olefin was the major diastereoisomer.
On the other hand, the same phosphonates reacted with
. . 4-oxopiperidine using a large excess of DBU and long reaction
thetic routes for the preparation of alkenes from carbonyl {imes 1o afforde/z mixtures of olefins in which epimerization
compounds. To further explore the versatility of enamindne  4; G, was almost complete. These reactions gave good yields,
as alsynthetic intermedia;e, the behavior of.4-oxopi|.oeriﬂine. and theE alkene was the major isomer in all cases.
obtained by chemoselective reduction of this enaminone with  5ying established that base-controlled diastereodivergent
L-S(_electrlde,_ in oleflna_ltlon react!ons was tested as a tool for synthesis of R)- and ©)-2-substituted-4-alkylydenepiperidines
the introduction of various substituents at C (E/2)-3a—d and €/2)-4a—d can be achieved using LDA or a

In a recently reportéd preliminary study, it was shown that  |arge excess of DBU as the base in the olefination reaction, we
conversion did not occur or was extremely low in the Wittig tried to extend this methodology using different dietfiyke-

aReagents and conditions: (a) (Et®JO)CHR, LDA (3.5 equiv), THF,
6—23 h, rt; (b) (EtO)P(O)CHR, LiCl, DBU (10 equiv), CHCN, 7 days,
rt.

reaction of 4-oxopiperiding with ethoxycarbonyltriphenylphos-
phonium methylide, but the WadswortEmmons reaction of

tophosphonates. Disappointingly, all attempts to perform the
Wadsworth-Emmons reaction using these bases or Martitfelli

this substrate with triethyl phosphonoacetate led to variable or Mulzef® conditions were unsuccessful and compoudetsg

mixtures of alkenes withRRand/or 2 configurations depending

and4e—g could not be obtained using this synthetic approach.

on the reaction conditions. As a consequence, the reaction can An alternative route to the synthesis di/Z)-3e—g was

be directed to the synthesis of olefins & @r 2S configuration

attempted. This approach is based on the use dflthesthoxy-

by using the appropriate base and/or reaction time (Scheme 1) N-methylcarbamoy! group as a carbonylic equivalent in orga-
In this paper, we report on the scope and limitations of this nometallic additions directed to the synthesis of ketdfig¥ith
base-controlled process and its application to the diastereodi-these compounds in hand, the DBU-promoted epimerization at

vergent synthesis oR)- and §)-2-substituted-4-alkylidenepi-

peridines. The WadswortEmmons reaction of 4-oxopiperidine

C, could be tested for the synthesis of compouddsg.
The reaction of a 79:2E/Z mixture of compoundd with

2 with triethyl phosphonoacetate using DBU as the base only organolithium reagents at low temperature cleanly afforded the

occurred in the presence of lithium chlori@and led to mixtures
of alkenes of R and 2 configuration. It is worth noting that

compounds of 3 configuration could also be obtained from
2R compounds simply by adding a large excess of DBU (10

equiv) to an acetonitrile solution o&(2)-3a and stirring the
mixture for 7 days. On the other hand, the WadsweEmmons

reaction of 4-oxopiperidin@ with triethyl phosphonoacetate

using LDA as the base led to the exclusive formatiorE(d

(11) Wadsworth, W. S.; Emmons, W. i d.961, 83,
1733-738.
(12) Etayo, P.; Badorrey, R.; ‘Bz-de-Villegas, M. D.; Gaez, J. A.
12006 3420-3422.

(13) Blanchette, M. A.; Choy, W.; Davis, J. T.; Essenfeld, A. P.;

Masamune, S.; Roush, W. R.; Sakai jiissinsssssiagtt1 984 25, 2183~
2186.
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correspondingt,S-unsaturated ketoneB/)-3e—g in moderate
to excellent yield depending on the organolithium reagent.
Treatment of these compounds with excess DBU for 7 days at
room temperature in the presence of LiCl led to almost total
epimerization at & Compoundsie—g were obtained a&/Z
mixtures of olefins in which theE alkene was the major
diastereoisomer (Scheme 3, Table 3).

The E/Z configuration for all compounds was clearly deter-
mined by 2D nuclear Overhauser enhancement experiments. The

(14) Martinelli, M. J.; Peterson, B. C.; Hutchinson, D. {SiSiStueia s
1993 36, 20872097.

(15) Mulzer, J.; List, B jnntesiastiesmuisgtt1994 35, 9021-9024.

(16) (@) Nahm, S.; Weinreb, Nijninsisssiasssiantt1981, 22, 3815-3818.
(b) Whipple, W. L.; Reich, H. Jiminifaiaiin 1991 56, 2911-2912. (c)
Kojima, S.; Hidaka, T.; Yamakawa, .AnkSatl@{t2005 34, 470-471.
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SCHEME 3?2
0 i i
CH30.
3 N—c H r-C ‘ H R-CuH
CHs (a) (b)
H —_— H -
N OBn N OBn OBl
CH:;"\kPh OBn CHimkPhOBn CHa\mkPhOBn
(E/Z)-3d (ElZ)-3e-g (EIZ)-4e-g
e: R=CH,; f: R=Bu; g:R=Ph

aReagents and conditions: (a) RLi, THF78 °C; (b) LiCl, DBU
(10 equiv) CHCN, 7 days, rt.

2R configuration of E)- and )-3a was confirmed by X-ray
diffraction analysis of the product with a cis relative configu-
ration derived from hydrogenation of the exocyclic double bond
at the G position in theE/Z mixture obtained by Wadsworth
Emmons olefination of with triethyl phosphonoacetate using
LDA as the base.

In summary, an efficient diastereodivergent synthesis/af
mixtures of 2-[§)-1,2-dibenzyloxyethyl]-4-alkylydenepip-
eridines ofR andS configuration at @ starting from 4-oxopip-
eridone2 has been developed. Compounds Bfcdnfiguration

were obtained by means of two different approaches: (a) base-

controlled Wadsworth Emmons reaction of chiral 2-substituted-
4-oxopiperidine2 with diethylphosphonates using LDA as the
base and (b) reaction of alkeBe, obtained by Wadsworth
Emmons olefination of compoun@, with organolithium
reagents. On the other hand, olefins & @nfiguration were
obtained using a large excess of DBU as the base also by mean
of two different approaches: (a) base-controlled Wadsworth
Emmons reaction of chiral 2-substituted-4-oxopiperideth
diethylphosphonates or (b) base-promoted epimerization of
compounds of R configuration.

Experimental Section

(R)-2-[(9)-1,2-Dibenzyloxyethyl]-1-[§)-1-phenylethyl]-4-pip-
eridone (2). This compound was prepared as previously described
in the literature but with slight modifications and showed spectro-
scopic data consistent with those previously repofted.

Representative Procedure for the Synthesis ofH/Z)-(R)-2-
Substituted-4-alkylidenepiperidines 3a-d by Wadsworth—Em-
mons Reaction.To a solution of the corresponding diethylphos-
phonate (3.0 mmol) in anhydrous THF (10 mL) at room temperature
under argon was added a 2.0 M solution of LDA in heptane/THF/
ethylbenzene (1.75 mL, 3.5 mmol). The mixture was stirred for 10
min at room temperature. A solution of compouh{443 mg, 1.0
mmol) in anhydrous THF (20 mL) was added, and the resulting
mixture was stirred at room temperature until conversion was
complete (TLC). The reaction was quenched with water (30 mL)
and extracted with CKCl, (3 x 50 mL). The combined organic
extracts were dried over anhydrous MgS@itered, evaporated
under reduced pressure, and subsequently chromatographed to yiel
the corresponding alkene as BfZ mixture of diastereoisomers.

(E)-(R)-2-[(S)-1,2-Dibenzyloxyethyl]-4-[(N-methoxy-N-meth-
yl)carbamoylmethylene]-1-[S)-1-phenylethyl]piperidine [(E)-
3d]. From a 79:21E/Z mixture isolated in 99% vyield after
purification by column chromatography (first eluent;@thexanes
1:1; second eluent, ED/hexanes 4:1): oil; IR absorptions (pure)
Vmax 1658, 1631;!H NMR (400 MHz, CDC}) 6 1.21 (3H, dJ =
6.7), 2.17 (1H, ddJ = 13.6,J = 7.6), 2.372.50 (2H, m), 2.56-

2.59 (1H, m), 2.582.62 (1H, m), 2.94-3.03 (1H, m), 3.03-3.10
(1H, m), 3.12 (3H, s), 3.58 (3H, s), 3.63 (1H, dH= 10.9,J =

JOCNote

TABLE 3. Synthesis of R)- and (S)-2-Substituted-4-
alkylydenepiperidines from (E/Z)-3d

reaction dr dr yield®
entry R conditiong 3/4 E/Z (%)

1 CHs | >08:<2 77:23 quant
2 CHs Il <2:>98 94:6 54
3 Bu | >08:<2 78:22 80
4 Bu 1l 3:97 89:11 56
5 Ph | >08:<2 96:4 47
6 Ph 1l <2:>98 89:11 52

a|: reaction of E/Z)-3d with the corresponding organolithium reagent.
II: treatment for 7 days of the corresponding compouB)-3e—g with
DBU (10 equiv) in the presence of LiICPE/Z ratio of major isomer
determined by*H NMR analysis of the crude reaction mixtuiiésolated
yield after column chromatography on silica gel.

7.0), 3.87-3.94 (2H, m), 4.03 (1H, @) = 6.7), 4.49 (1H, dJ =
12.1), 4.52 (1H, dJ = 12.1), 4.61 (1H, dJ = 11.7), 4.74 (1H, d,
J=11.7), 6.04 (1H, bs), 7.137.39 (15H, m);**C NMR (100 MHz,
CDCl) 6 13.3 (CHy), 29.4 (CH), 30.2 (CH), 36.4 (Ch), 43.8
(CH,), 56.7 (CH), 58.8 (CH), 61.3 (C§}, 70.9 (CH), 72.6 (CH),
73.3 (CH), 78.5 (CH), 112.4 (CH), 126.4 (CH), 127.3 (CH), 127.3
(CH), 127.4 (CH), 127.5 (CH), 127.6 (CH), 128.0 (CH), 128.1 (CH),
128.2 (CH), 138.2 (C), 138.8 (C), 144.6 (C), 157.1 (C), 167.5 (C);
HRMS (FAB') calcd for GszH4iN2O4 (MHT) 529.3066, found
529.3081.
Representative Procedure for the Synthesis ofH/Z)-(R)-2-
Substituted-4-alkylidenepiperidines 3e-f from Compound 3d.
To a solution of a 79:2E/Z mixture of compoundd (200 mg,
0.38 mmol) in anhydrous THF (8 mL) at78 °C under argon was
added dropwise a commercial solution of the corresponding
organolithium reagent (0.57 mmol). The mixture was stirree 28
;C until conversion was complete (TLC). The reaction was
quenched by slow addition of saturated aqueoug@®H10 mL)
at 0°C and extracted with ED (3 x 15 mL). The combined organic
extracts were dried over anhydrous MgSfiltered, and evaporated
under reduced pressure and subsequently chromatographed, only
if necessary, to yield the corresponding alkene ag&/@mixture
of diastereoisomers.
(E)-(R)-2-[(9)-1,2-Dibenzyloxyethyl]-4-(2-oxo)propylidene-1-
[(9)-1-phenylethyl]piperidine [(E)-3e]. From a 77:23E/Z mix-
ture: oil; IR absorptions (pure)max 1682, 1613'H NMR (400
MHz, CDCh) 6 1.18 (3H, d,J = 6.6), 2.01 (3H, s), 2.09 (1H, dd,
J=14.0,0=16.9), 2.38-2.52 (3H, m), 2.552.62 (1H, m), 2.83
2.91 (1H, m), 2.983.05 (1H, m), 3.56 (1H, dd) = 10.8,J =
7.0), 3.77#3.82 (2H, m), 3.96 (1H, qJ = 6.6), 4.43 (1H, dJ =
12.0), 4.47 (1H, dJ = 12.0), 4.54 (1H, dJ = 11.9), 4.69 (1H, d,
J=11.9),5.90 (1H, bs), 7.167.32 (15H, m);**C NMR (100 MHz,
CDCl) 6 13.9 (CHy), 29.6 (CH), 31.7 (CH), 35.7 (CH), 43.3
(CHy), 57.2 (CH), 58.8 (CH), 71.1 (CH\, 72.8 (CH), 73.4 (CH),
79.1 (CH), 122.3 (CH), 126.6 (CH), 127.3 (CH), 127.4 (CH), 127.5
(CH), 127.6 (CH), 127.6 (CH), 128.1 (CH), 128.2 (CH), 128.3 (CH),
138.3 (C), 138.9 (C), 144.6 (C), 159.0 (C), 198.7 (C); HRMS
(FAB™) calcd for GH3gNOs (MH ™) 484.2851, found 484.2866.
(E/Z2)-(R)-2-[(S)-1,2-Dibenzyloxyethyl]-4-(2-oxo-2-phenyl)eth-
ylidene-1-[(S)-1-phenylethyl]piperidine [(E/Z)-3g]. To a 1.9 M
solution of phenyllithium in dibutyl ether (0.60 mL, 1.14 mmol)
diluted with anhydrous THF (4 mL) a+78 °C under argon was
added dropwise a solution of a 79:EIZ mixture of compound
3d (200 mg, 0.38 mmol) in anhydrous THF (8 mL). The mixture
was stirred for 14 h at-78 °C until conversion was complete
(TLC). The reaction was quenched by slow addition of saturated
aqueous NECI (10 mL) at 0°C and extracted with BD (3 x 15
mL). The combined organic extracts were dried over anhydrous
MgSQ,, filtered, evaporated under reduced pressure, and subse-
quently chromatographed (eluent,@thexanes 1:4) to yield 97
mg (47%) of a 96:4 mixture of)-3¢/(2)-3g. Data for €)-3gfrom
a 96:4E/Z mixture: oil; IR absorptions (puré}nax 1705, 16561H

J. Org. ChemVol. 72, No. 3, 2007 1007
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NMR (400 MHz, CDC}) 6 1.19 (3H, d,J = 6.7), 2.25 (1H, dd,
J=13.8,J = 6.8), 2.41-2.50 (1H, m), 2.51 (1H, bdd] = 14.7,
J=4.0), 2.53-2.63 (1H, m), 2.64 (1H, bdd] = 13.8,J = 4.5),

2.86-2.94 (1H, m), 3.06:3.12 (1H, m), 3.61 (1H, ddj = 10.8,
J=17.0), 3.83-3.89 (2H, m), 3.99 (1H, ¢) = 6.7), 4.45 (1H, d,
J=121), 449 (1H, dJ = 12.1), 457 (1H, dJ = 11.9), 4.71
(1H, d,J = 11.9), 6.58 (1H, bs), 7.087.40 (15H, m), 7.467.47
(2H, m), 7.50-7.55 (1H, m), 7.77-7.82 (2H, m);13C NMR (100
MHz, CDCE) ¢ 13.6 (CH;), 30.4 (CH), 36.4 (CH), 43.5 (CH),

57.1 (CH), 58.9 (CH), 71.1 (CHl, 72.8 (CH), 73.5 (CH), 78.9

132.4 (C), 138.7 (C), 139.0 (C), 144.8 (C), 164.4 (C); HRMS
(FAB™) calcd for G3H4iN2O4 (MHT) 529.3066, found 529.3081.
Method B (from Olefins of 2R Configuration). To a suspension
of anhydrous lithium chloride (148 mg, 3.5 mmol) in anhydrous
CH;CN (10 mL) at room temperature under argon were added
successively DBU (1.52 g, 10 mmol) and a solution of the
corresponding compouné&/Z)-3a—g (1.0 mmol) in anhydrous CH
CN (20 mL). The mixture was stirred at room temperature for 7
days. The reaction was quenched with water (30 mL) and extracted
with CH,Cl; (3 x 50 mL). The combined organic extracts were
dried over anhydrous MgSQfiltered, evaporated under reduced

(CH), 119.4 (CH), 126.6 (CH), 127.4 (CH), 127.5 (CH), 127.6 (CH),
127.7 (CH), 127.7 (CH), 128.1 (CH), 128.2 (CH), 128.3 (CH), 128.4 pressure, and subsequently chromatographed to yield the corre-
(CH), 128.4 (CH), 132.3 (CH), 138.2 (C), 138.8 (C), 139.1 (C), sponding alkeneda—g asE/Z mixtures of diastereoisomers.

144.6 (C), 160.6 (C), 191.4 (C); HRMS (FABcalcd for G7Hao-
NO; (MH™) 546.3008, found 546.3019.

Representative Procedures for the Synthesis 0E(Z)-(S)-2-
Substituted-4-alkylidenepiperidines 4. Method A (Wadsworth-

Emmons Reaction).To a suspension of anhydrous lithium chloride

[148 mg, 3.5 mmol for the synthesis dE/¢)-4a,c,d or 210 mg,

(E)-(9)-2-[(9)-1,2-Dibenzyloxyethyl]-4-(2-oxo)propylidene-1-
[(S)-1-phenylethyl]piperidine [(E)-4€]. Purification by column
chromatography (first eluent, f/hexanes 2:1, second eluent@t
hexanes 4:1; third eluent, f8) of crude obtained according to
method B yielded 260 mg (54%) of a 94:6 mixture &){4€/(2)-
4e from which an analytically pure sample of tlieisomer was

5.0 mmol for the synthesis oE(Z)-4b] in anhydrous CHCN (10 isolated by column chromatography using the same system of
mL) at room temperature under argon was added the correspondingzluents: oil; IR absorptions (pure}.x 1716, 1655; §]2% = +50.4

diethylphosphonate [3.5 mmol for the synthesis©j-4a,c,d or
5.0 mmol for the synthesis ofE(2)-4b] and DBU (1.52 g, 10

(c 0.81, CHC); 'H NMR (400 MHz, CDC}) 6 1.21 (3H, d,J =
6.6), 1.73-1.78 (2H, m), 2.20 (3H, s), 2.52.67 (2H, m), 2.92

mmol). The mixture was stirred for 10 min at room temperature. 3.04 (2H, m), 3.36-3.42 (1H, m), 3.50 (1H, dd) = 10.6,J =

A solution of compoun@ (443 mg, 1.0 mmol) in anhydrous GH

7.4), 3.71 (1H, ddJ = 10.6,J = 2.0), 3.80 (1H, ddd,) = 7.4,

CN (20 mL) was added, and the resulting mixture was stirred at J = 4.3,J = 2.0), 3.88 (1H, qJ = 6.6), 4.40 (1H, dJ = 12.1),
room temperature for 7 days. The reaction was quenched with water4.45 (1H, d,J = 12.1), 4.57 (1H, dJ = 11.9), 4.68 (1H, dJ) =

(30 mL) and extracted with C}€l, (3 x 50 mL). The combined
organic extracts were dried over anhydrous MgS€@tered,

11.9), 5.57 (1H, bs), 7.107.34 (15H, m);13C NMR (100 MHz,
CDCL) 6 14.2 (CH), 27.0 (CH), 29.1 (CH), 40.9 (CH), 52.7

evaporated under reduced pressure, and subsequently chromatqCH,), 56.9 (CH), 58.0 (CH), 72.2 (CH, 73.0 (CH), 73.3 (CH),

graphed to yield the corresponding alkedes-d asE/Z mixtures
of diastereoisomers.
(E)-(S)-2-[(9)-1,2-Dibenzyloxyethyl]-4-[(N-methoxy-N-meth-
yl)carbamoylmethylene]-1-[(S)-1-phenylethyl]piperidine [(E)-
4d]. From a 73:27E/Z mixture isolated in 78% yield after
purification by column chromatography (first eluent;@thexanes

2:1; second eluent, D) of crude obtained according to method

A: oil; IR absorptions (pureymax 1665; 'H NMR (400 MHz,
CDCl;) 6 1.20 (3H, d,J = 6.7), 1.76-1.96 (2H, m), 2.582.70
(2H, m), 2.872.94 (1H, m), 2.96:3.04 (1H, m), 3.08 (3H, s),
3.35-3.40 (1H, m), 3.51 (1H, dd} = 10.7,J = 7.6), 3.56 (3H, s),
3.70 (1H, ddJ = 10.7,J = 2.0), 3.77 (1H, ddd) = 7.6,J = 4.3,
J=2.0), 3.88 (1H, qJ = 6.7), 4.38 (1H, dJ = 12.1), 4.43 (1H,
d,J=12.1), 4.56 (1H, dJ = 12.0), 4.65 (1H, dJ = 12.0), 5.53
(1H, bs), 7.06-7.35 (15H, m);'3C NMR (100 MHz, CDC}) o
14.5 (CH), 26.9 (CH), 30.2 (CH), 40.9 (CH), 45.4 (CH), 56.9
(CH), 57.8 (CH), 60.4 (Ch), 72.3 (CH), 72.8 (CH), 73.2 (CH),

79.7 (CH), 123.8 (CH), 126.4 (CH), 127.2 (CH), 127.3 (CH), 127.4
(CH), 127.5 (CH), 127.7 (CH), 127.9 (CH), 128.1 (CH), 128.2 (CH),
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79.6 (CH), 125.1 (CH), 126.6 (CH), 127.4 (CH), 127.4 (CH), 127.5
(CH), 127.6 (CH), 127.7 (CH), 128.0 (CH), 128.2 (CH), 128.3 (CH),
132.2 (C), 1385 (C), 139.0 (C), 144.6 (C), 207.0 (C); HRMS
(FAB™) calcd for GoHagNO; (MH™) 484.2851, found 484.2840.
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