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SIMPLE SYNTHESIS OF () EPIBATIDINE
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Abstract - Concise synthesis of racemic epibatidine (1) a non-opioid analgesic,
alkaloid, was accomplished starting from 6-chloropyridyl-3-carbaldehyde (6) via
Robinson annulation for the construction of the skeleton, by introduction of amino
group through curtius rearrangement and finally by cyclization.

INTRODUCTION
Epibatidine (1), a new class of amphibian alkaloid, was isolated by Daily and co-workers 1 in 1992 in

minute amount from the skin extract of the Ecudorian poison frog, Epipedobates tricolor. This akaoid
possesses 7-azabicyclo[2.2.1]heptane skeleton and has been reported containing extremely higher potency

as an analgesic than morphine. Biological studies revealed that this remarkable activity of epibatidineis due
to the action as an agonist of nicotinic acetylcholine receptor. 3> Because of its unique nitrogen-bridged ring
system and powerful pharmacological activity, much attention have been paid to the synthesis of this

molecule and derivatives to promote further biological studies as well as structure-activity relationship.
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Thus A number of synthesis of epibatidine have already been reported both in racemic and enantiomeric
forms. The attractive nature of epibatidine (1) prompted us to synthesize and investigate the precise

biologica activities of 1 and related analogs. We describe Hereln asimple and efficient stereocontrolled
route for the synthesis of (z)-epibatidine



RESULTS AND DISCUSSION
Our retrosynthesis is shown in Figure 2. The heterocyclic skeleton (3) of epibatidine (1) would be
constructed by Robinson annulation between (3-keto ester (4) and methyl vinyl ketone (5) in a single

operation. Then Curtius or Hofmann type rearrangement should give amine (2) which would cyclize to give

1).
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Figure 2

The synthesis of the intermediate (3) was achieved as depicted in Scheme 1. The p-keto ester (4) was
prepared from 6-chloropyridyl-3-carbaldehyde (6) in 2 steps. The aldehyde (6) was subJected to
Reformatsky reaction with ethyl bromoacetate to give alcohol (8), which upon PCC oxidation at room
temperature gave the desired (-keto ester (4). Michael addition of the $-keto ester (4) with methyl vinyl
ketone in NaOEt/EtOH by the method of Watt et al.’ gave diketone (9). Intramolecular aldol reaction
proceeded smoothly by refluxing with pyrrolidine by the method of Heathcock et al 8o afford the desired
enone (3) in good yield.
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Scheme 1 a) Zn, benzene, reflux, 80%. b) PCC, CH,Cl,, MS-3A (powder), 52%.
c) NaOEt, EtOH, rt, 2.5 h, 60%. d) conc. H,SO,, CH3;COOH, reflux, low yield.
e) pyrrolidine, benzene, reflux, 6 h, 85%.



The next step was the reduction of the enone (3). Catalytic hydrogenation of 3 in the presence of excess
amount of RWAI,O3 by the method of Barrett et al.d gave the desired ketone (10) with other undesired
isomers. Selective hydrogenation of the double bond, however, was best achieved by using limited amount
of the catalyst. Then, in order to obtain the desired trans-alcohol (11), the reduction of the ketone was
attempted with several reducing reagents such as, L-Selectride/THF, NaBH 4/THF, LiAIH(Ot-Bu)4/THF,
DIBAL-H/CH,Cl, and Super-Hydride/THF. In all cases, however, both trans- and cis-alcohol (11 and
12) were obtained and the yield and/or theratio of the desired 11 was not satisfactory. While, K-Selectride
reduction of the ketone (10) in THF gave the best result and the desired trans-alcohol (11, 80%) was
obtained as a maJor product along with 12 (20%). Stereochemistry of the product was easily determined
from 1H-NMR because H-4,, in 12 showed large coupling constant (3.75 ppm, tt, J = 4.5, 11.0 Hz)

compared with that of H-4_, in 11 (4.31 ppm, br t, W1/2 = 8.5 Hz). The trans-alcohol (11) was treated

eq
with MsCI to give mesyloxy ester (13). When the mesyloxy ester (1 3) was subJected to acid hydrolysis by
heating with 3M H,SO, & 50-60°C, concomitant elimination of mesyloxy group occurred to give amixture
of olefinic acid (14). So, thetrans-hydroxy ester (11) was hydrolyzed under acidic condition to afford the

desired trans-hydroxy acid (15).
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Scheme 2 a) H,, Rh-Al,O4/EtOH, 30% w/w, 85%. b) K-Selectride/THF, -78°C, quant. (11:12 =
4:1). c) MsCl, pyridine, CH,Cl,, 82%. d) 3 M H,SO,, 50-60°C. €) 3 M H,S0,, 60-65°C, quant.

In order to complete the synthesis, the next step was the introduction of amino group via Curtius
rearrangement. The hydroxy acid (15) was treated with MsCI/EtgN in acetone at 0°C and successively
trested with NaN by the method of Pouiter et al. 10 to give crude acyl azide (16). Heating the azide (16)
in benzene-MeOH (1:1) at 70°C for 1 h gave methyl carbamate (17). Neither treatment of 17 with KOt-Bu



nor with KHMDS gave the desired bicyclic carbamate (18). To overcome this difficulty, benzyl carbamate
(19) was first prepared from the azide (1 6) by hesting in benzene in the presence of benzyl acohol. Then,
debenzylation and successive cyclization of the resulting amino mesylate (2) afforded the desired (x)-
epibatidine (1), although the yield from the hydroxy acid (15) was extremely poor. On the other hand,
heating the azide (16) with 2 eq. of conc. HCl in H,O-THF (1:2) directly gave the amino mesylate (2),
which on cyclization by refluxing with CHCI5 gave rise to (+)-epibatidine (1) in much better yield. The
spectral data(lH-N MR, Be.nm R, MS) showed good accordance with those of the authentic sample.

In conclusion, (z)-epibatidine (1) was synthesized starting from readily available 6-chloropyridyl-3-
carbaldehyde (6) in overal 8.7% yield through 10 steps, employing Robinson annulation and Curtius
rearrangement as key steps. This route is rather short process and should be extended to enantioselective
synthesis by employing a chiral base like amino acid for the annulation and the investigation under this

protocol isin progress in this laboratory.
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Scheme 3 a) MsCl, Et3N, acetone, 0°C., then NaN;, H,0. b) MeOH:CgHg (1:1), 70°C,
45% from 15. c) BnOH, CgHg, 70°C, 77% from 15. d) H,, 10%Pd/C, EtOH, HCI, 27%.
€) CHClj, reflux, quant. f) THF-H,0 (2:1), conc. HCI (2 eq), reflux, 60% from 15.

EXPERIMENTAL
Tetrahydrofuran, benzene and toluene were distilled from Na/benzophenone ketyl. Methylene chloride was
distilled over P,Og. All reactions involving oxygen or moisture sensitive compounds were performed

under argon atmosphere. IR spectra were measured with a JASCO A-102, JASCO FT/IR-230



Spectrophotometer. IH- and 13c-NMR spectra were measured with JEOL JINMEX-90 (90 MHz) or
Bruker AC-300 (300 MHz) and JEOL JNM-A 500 (500 MHz) spectrometers. Silica gel column
chromatography was performed on Merck Kieselgel 60, art No. 7734, while thin layer chromatography
(TLC) was performed with silicagel 60 Fyg, (Merck).

Ethyl 3-[3-(6-chloropyridyl)]-3-hydroxypropanoate (8)

In 50 mL three necked round bottomed flask equipped with condenser was placed slurry of Zn powder (1.1
g, 16.9 mmal) in5 mL of dry benzene under argon atmosphere and the suspension was heated until reflux
starts. To this was added dropwise asolution of aldehyde (6, 1.5 g, 10.6 mmol) and ethyl bromoacetate (7,
1.96 g, 11.72 mmol) in 20 mL of dry benzene at such a rate of ca. 1 mL/min. After the addition was
complete, the reflux was continued for another 2 h. The resulting pale yellow solution was poured into 80
mL of cold 20% sulfuric acid and the mixture was shaken until the colorless precipitate dissolved. The
organic layer was separated and the aqueous layer was extracted with ethyl acetate (150 mL x 3). The
combined organic layer was washed with saturated sodium bicarbonate solution and brine, and dried over
anhydrous MgSO,. The solvent was evaporated under reduced pressure in vacuo and the residue was
chromatographed on silicagd (63 g). Elution with hexane-ethyl acetate (4:1) afforded 8 (1.93 g, 80%) asa
colorlessoil. 1H-NMR (CDCl3, 500 MH2): & =8.36 (1H, d, J=2.5 Hz); 7.71 (1H, dd, J= 2.5 Hz, 8.0
Hz); 7.32 (1H, d, J= 8.0 Hz); 5.15 (1H, m); 4.18 (2H, g, J = 7.2 Hz); 3.61 (1H, d, J = 3.5 Hz); 2.69
(2H, br d, J=6.3 Hz); 1.25 (3H, t, J= 7.2 Hz). IR (neat) [cm'l]: 3360; 1730 (s); 1590 (s); 1570 (s);
1460; 1380; 1280; 1160; 1100; 840; 740.

Ethyl 3-[3-(6-chloropyridyl)]-3-oxopropanoate (4)

To a solution of 8 (0.5 g, 2.18 mmol) in dry CH,Cl, (15 mL) were added MS-3A powder (1 g) and
pyridinium chlorochromate (1 g, 4.64 mmol) and the mixture was stirred at rt for 3 h. The reaction mixture
was filtered through silicagd (20 g) and the silica gel was washed with ethyl acetate. The combined filtrate
was evaporated to give a residue, which was chromatographed on silicagel (15 g). Elution with hexane-
ethyl acetate (7:1) gave B-keto ester (4, 0.26 g, 52%) as a white solid. I4-NMR (CDCl3, 500 MH2): 6 =
8.85 (1H, d, J = 2.5 Hz); 8.13 (1H, dd, J= 2.5 Hz, 8.5 HZ), 7.41 (1H, d, J =8.5 Hz); 4.15 (2H, br q),
3.91 (2H, 8); 1.19 (3H, t, J= 7.5 Hz). IR (KBr) [cm™1]: 1740 (9); 1695(s): 1630; 1580; 1460; 1420;
1360; 1265; 1200; 1110; 1020; 800. Mp 49-52°C; Andl. Calcd for C1oH 10N03CI: C, 52.76; H, 4.42; N,
6.15. Found: C, 53.10; H, 4.53; N, 5.95.

Ethyl (x)-2-[3-(6-chloropyridyl)]-4-oxo-2-cyclohexene-1-carboxylate (3)

Toa2.5 mL of 2 M solution of sodium ethoxide (5.0 mmoal) in ethanol a 0°C under argon atmosphere was



added the keto ester (4, 1 g, 4.39 mmol) in 5 mL of ethanol over 5 min followed by the addition of methyl
vinyl ketone (0.631 g, 9.00 mmol) in5 mL of ethanol over 15 min. The resulting mixture was stirred at rt
for 2.5 h and acidified to pH 2~3 by adding conc. HCI. Evaporation of the solvent left a residue, which
was diluted with water and extracted with Et50 (3 x 100 mL). The organic layer was washed with water
and brine, dried over anhydrous MgSO, and concentrated in vauco. The residue was chromatographed on
silicagd (60 g) euting with hexane-ethyl acetate (5:1) to afford 9 (0.77g, 60%) as a colorless oil. Ih.
NMR (CDClg, 500 MH2): 6 =8.95 (1H, d, J= 2.5 Hz); 8.21 (1H, dd, J= 2.5 Hz, 85 Hz); 7.41 (1H, d,
J=85 Hz); 4.31 (1H, dd, J = 6.5 Hz, 8.0 Hz); 4.09 (2H, g, J= 7.0 Hz); 2.55 (2H, br g); 2.08 (3H, 3);
1.12 (3H, t, J=7.5 H2). IR (neat) [cm'l]: 3500 (br); 1720 (s); 1690 (s); 1580; 1460; 1360; 1245; 1190-
1180; 1110; 1040; 920; 860. To a solution of the compound (9) (0.43 g, 1.44 mmol) in dry benzene (10
mL) was added pyrrolidine (0.11 g, 1.56 mmol). The mixture was allowed to reflux under argon
atmosphere with continuous removal of water. After 5 h, solvent was concentrated in vauco and the residue
was chromatographed on silicagd (20 g). Elution with hexane-ethyl acetate (5:1) gave 3 (0.343 g, 85%) as
acolorless oil. 1H NMR (CDClg, 500 MHz): 8 = 850 (1H, d, J= 2.5 Hz); 7.72 (1H, dd, J = 2.5 Hz,
8.5 Hz); 7.37 (1H, d, J= 8.5 Hz); 6.41 (1H, s); 4.11 (2H, g, J = 7.0 Hz); 3.86 (1H, t, J = 4.5 HZ); 2.63
(1H, m); 2.47-2.54 (2H, m); 2.39 (1H, m); 1.14 (3H, t, J=7.0 HZ). I R (neat) [cm'l]: 1730 (s); 1675 (9);
1610; 1580; 1555; 1460; 1375; 1330; 1250; 1180; 1155; 1110; 1040; 1025; 980; 900; 840. Ana. Calcd for
C14H14NO3CI: C, 60.11; H, 5.05; N, 5.00. Found: C, 59.83; H, 5.51; N, 4.87.

Ethyl (1R*,2S*)-2-[3-(6-chloropyridyl)]-4-oxocyclohexanecar boxylate (10)

A solution of 3 (0.099 g, 0.354 mmol) in 5 mL of EtOH was stirred with 30% RWAI,O5 (0.03 g) under
hydrogen atmosphere for 3 h. The reaction mixture was filtered through celite and the filter cake was
washed with ethyl acetate and refiltered. The combined filtrate was evaporated and the residue was
chromatographed on silica gel eluting with hexane-ethyl acetate (5:1) to afford 10 (0.084 g, 85%) and 12
(0.009 g, 10%) as acolorless ail, respectively. IH-NMR (CDClg, 500 MHZ): = 8.21 (1H, d, J=2.5
Hz); 7.47 (1H, dd, J = 2.5 Hz, 8.5 Hz); 7.27 (1H, d, J= 8.5 Hz); 4.03 (1H, dq, J = 7.3 Hz, 11.0 H2);
4.01 (1H, dg, J= 7.3 Hz, 11.0 Hz); 3.47 (1H, H-2, dt, J= 4.5 Hz, 11.0 Hz); 3.25 (1H, H-3ax, ddd, J=
1Hz, 11.0 Hz, 14,5 Hz); 3.08 (1H, H-1, br g, J= 4.8 Hz); 2.72 (1H, H-5_, ddd, J= 6 Hz, 11.0 Hz, 15
Hz); 2.58 (1H, H-BGq, dd, J=5.0 Hz, 14.5 Hz); 2.43 (1H, H'Seq' ddt, J = 1.5 Hz, 5.3 Hz, 15 Hz); 2.26
(1H, H-6¢q, dg, J= 55 Hz, 14.5 H2); 213 (1H, H-6g,, ddt, J = 5.0 Hz, 11.0 Hz, 14.5 Hz); 1.11 (3H,
t, J=7.3 H2). IR (neat) [cm'l]: 1720 (s); 1460; 1380; 1235; 1180; 1100; 1020; 840; 740. Anal. Calcd for
C14H16NOSCI: C, 59.68; H, 5.72; N, 4.96. Found: C, 60.12; H, 6.03; N, 5.49.



Ethyl (1R*,2S*,4R*)-2-[3-(6-chloropyridyl)]-4-hydroxycyclohexanecar boxylate (11)

A solution of 10 (0.037 g, 0.131 mmol) in dry THF (2 mL) was cooled to —78°C under argon atmosphere.
To this was added K-Selectride (1 M, solution in THF, 0.242 g, 0.265 mmol) and the resulting mixture
was stirred at the same temperature for 1 h. Water was added to the reaction mixture and the whole was
warmed up to rt. The aqueous layer was extracted with Et5O (4 x 25 mL). The combined extract was
washed with brine and dried over anhydrous MgSO,4. Evaporation of the volatiles eft aresidue, which was
chromatographed on silicagel (1.2 g). Elution with hexane-ethyl acetate (4:1) gave trans-isomer (11) (0.03
0, 80%) and cis-isomer (12) (0.007 g, 20%) as an oil, respectively.

11: 1H-NMR (CDClg, 500 MH2): & = 8.25 (1H, br. 5); 7.54 (1H, dd, J= 3.0 Hz, 8.3 Hz); 7.23 (1H, d,
J=85Hz); 4.31 (1H, H-4, br g, J = ~3.0 Hz); 3.93 (1H, dg, J= 7.2 Hz, 10.5 HZ); 3.89 (1H, dg, J=
7.2 Hz, 10.5 Hz); 3.44 (1H, H-2, dt, J = 4.3 Hz, 12.5 Hz); 2.89 (1H, H-1, g, J= 4.3 Hz); 2.58 (1H, H-
3 Ot J=2.7 Hz, 12.9 Hz); 2.22 (1H, tt, J = 4.6 Hz, 13.3 Hz); 1.97~1.78 (3H, m); 1.66 (1H, m); 1.03
(3H, t, J = 7.3 H2). IR (neat) [em™}]: 3380 (br): 1725 (s); 1580; 1560; 1460; 1380; 1235; 1180; 1105;
1060; 1020; 960; 740. And. Calcd for C14H1gNOZCI: C, 59.26; H, 6.39; N, 4.93. Found: C, 59.15; H,
5.99; N, 4.59.

12: H-NMR (CDCl4, 500 MH2): & = 8.24 (1H, d, J = 2.5 Hz); 7.56 (1H, dd, J = 2.5 Hz, 8.3 H2);
7.23 (1H, d, J= 8.3 Hz); 3.93 (1H, dg, J= 7.2 Hz, 11 HZ); 3.89 (1H, dqg, J= 7.2 Hz, 11 Hz); 3.75 (1H,
H-4,, t, J=45 Hz, 11 Hz); 2.90 (1H, H-2,. dt, J= 4.0 Hz, 13.0 Hz); 2.83 (1H, H-1eq, br m); 2.36
(1H, H-3,, ddd, J = 11 Hz, 12Hz, 13 Hz); 2.16 (1H, dg, J = 3.0 Hz, 14.0 Hz); 2.04 (1H, dm, J =14
Hz); 1.92 (1H, dm, J= 12.5 Hz); 1.77 (1H, ddt, J = 3.7 Hz, 5.2 Hz, 14.0 Hz); 1.64 (1H, m); 1.03 (3H,
t,J=7.2 Hz).

(1R*,2S* ,4R*)-2-[3-(6-Chloropyridyl)]-4-hydroxycyclohexanecar boxylic acid (15)
A solution of 11 (0.036 g, 0.127 mmol) in 3M H,SO, (1 mL) was heated at 60-65°C for 4 h. The
resulting mixture was cooled to rt and pH was adJusted to ~7.0 by portionwise addition of solid sodium
bicarbonate. It was then poured into saturated ammonium sulfate solution. The aqueous layer was extracted
with Et5,0 (5 x 50 mL). The combined extract was dried over anhydrous MgSO, and concentrated in
vacuo. The residue was chromatographed on silicagel (1.7 g). Elution with ethyl acetate afforded 15
(0.032 g, quantitativeyield) as a colorless ail. IH-NMR (CDCl3, 500 MHZ): 8 = 8.3 (1H, d, J= 2.5
Hz); 7.55 (1H, dd, J = 2.5 Hz, 8.5 Hz); 7.23 (1H, d, J= 8.5 Hz); 4.30 (1H, H-4_, brs); 3.44 (1H, H-
2a¢ Ot J= 4.1 Hz, 12.3 H2); 2,94 (1H, H-14, br g, J =4 Hz); 259 (1H, dt, J=25 Hz, 135 Hz); 2.25
(1H, tt, J = 4.6 Hz, 15.0 Hz); 1.96-1.90 (2H, m); 1.81 (1H, dm, J = 14 HZz); 1.68 (1H, dm, J = 13 HZ).



Anal. Calcd for C1,H;4NO5CI: C, 56.37; H, 5.52; N, 5.48. Found; C, 56.09; H, 5.34; N, 5.14.
(1R*,2S* ,4R*)-1-N-Benzyloxycarbonyl-2-[3-(6-chloropyridyl)]-4-methanesulfonyloxy-
cyclohexylamine (19)

To asolution of the hydroxy acid (15, 0.025 g, 0.10 mmol) in 1 mL of freshly distilled acetone was added
triethylamine (0.124 g, 1.22 mmol) under argon atmosphere. To this at 0°C was added methanesulfonyl
chloride (0.074 g, 0.646 mmol) and the mixture was stirred for 30 min at the same temperature. To thiswas
added sodium azide (0.042 g, 0.646 mmol) in 0.3 mL of water and the stirring was continued for another
15 min. The mixture was quenched by the addition of water and diluted with Et;O. The etheredl layer was
separated and the agueous layer was extracted with Et,0 (25 mL x 3). The combined organic layer was
dried over anhydrous MgSO,. Evaporation of the volatiles left crude acyl azide (16, 0.035 g), which was
used for the next step without further purification. To asolution of 16 (0.0175g) in benzene (1.5 mL) was
added benzyl alcohol (0.0114 g, 0.106 mmol). The mixture was heated a 70°C under argon atmosphere for
overnight. Solvent was evaporated and the residue was chromatographed on silicagel (2.4 g). Elution with
hexane-ethy| acetate (6:1) afforded compound (19) (0.016 g, 77% from 15) asan oil. IH-NMR (CDClg,
500 MHz): & = 8.19 (1H, d, J= 2.5 Hz); 7.42 (1H, br. m); 7.30-7.27 (3H, br. m); 7.23-7.15 (3H, br. m);
5.14 (1H, H-4, br 9); 4.94-4.75 (3H, br. m, -CH,Ar, and -NH); 4.19 (1H, H-1g, br. m); 3.35 (1H, H-
2, br. m); 3.03 (3H, s); 2.22-1.85 (5H, m); 1.71 (1H, brt, J=14). IR (neat) [cm'l]: 3380 (br); 1700 (st);
1530; 1460; 1340; 1240; 1175; 1105; 1000; 910; 840; 740; 700.

(1R*,2S* ,4R*)-2-[3-(6-Chloropyridyl)]-4-methanesulfonyloxy-1-cyclohexylamine (2)
Method A: To asolution of 19 (0.025 g, 0.059 mmol) in EtOH (2.5 mL) containing a trace amount of
conc. HCI was added 0.005 g of 10% Pd/C. The resulting mixture was stirred under H,, atmosphere at rt
for 7 h. The reaction mixture was then filtered through cdlite in the presence of solid sodium bicarbonate .
Evaporation of the volatiles left a residue, which was chromatographed on silica g (1.5 g). Elution with
chloroform-methanol-28% ammonia ag. (10:1:0.1) afforded 2 (0.0047 g, 27%) as an oil, which was used
for cyclization without further purification.

Method B: The hydroxy acid (15, 0.016g, 0.062 mmol) was treated in the same manner as described
aboveto give acrude azide (16). A solution of 17 in THF-H,0 (2:1, ~3 mL) containing conc. HCI (0.016
mL) was heated & 70°C for 2 h. The reaction mixture was then cooled to rt and poured into ag. saturated
sodium bicarbonate. The aqueous layer was extracted with chloroform and the extract was evaporated to
dryness. The residue was chromatographed on silicagd (1 g). Elution with chloroform-methanol-28% ag.
ammonia (10:1:0.1) afforded 2 (0.0113 g, 60% from 15) as an oil, which was used for cyclization without



further purification.

(x)-Epibatidine (1)

A solution of 2 (0.0113 g, 0.037 mmol) in chloroform (4 mL) was refluxed under argon atmosphere for 20
h. The reaction mixture was diluted with chloroform and washed with 5% aqg. sodium bicarbonate. The
agueous layer was extracted with chloroform. The combined organic layer was dried over anhydrous
K5COg3 and concentrated in vacuo. The residue was chromatographed on silica gel (1 g). Elutionwith
chloroform-methanol-28% ag.ammonia (10:1:0.1) afforded (+)—epibatidine (1) (0.008 g, quantitative yield)
asacolorlessoil. 1H-NMR (CDCI3, 500 MHz): 6 =8.26 (1H, d, J=2.5 Hz); 7.80 (1H, dd, J= 2.5 Hz,
8.5 Hz); 7.23 (1H, d, J = 8.5 Hz); 3.82 (1H, H-4, brt, J= 3.0 Hz); 3.58 (1H, H-1, brd, J = 3.5 H2);
2.77 (1H, H-2, dd, J = 5.3 Hz, 8.8 Hz); 2.20 (1H, br.,, NH 1.92 (1H, H-3a, dd, J = 9.3 Hz, 12.3 Hz);
1.67-1.50 (5H, H-3b, H-5(2H) and H-6(2H), m). 13C-NMR (CDCl3, 125 MHz): 8 = 149.0 (C); 148.8
(CH); 140.6 (C); 137.6 (CH); 123.9 (CH); 62.7 (CH); 56.5 (CH); 44.4 (CH); 40.1 (CH,); 31.2 (CH,);
29.9 (CH,). IR (nest) [em™Y]: 3265; 2960; 2870; 1580; 1562; 1457; 1100; 1055; 750. HR-M S: Calcd for
C11H14N,Cl, 209.085. Found, 209.091(MH™).
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