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Abstract: The discovery and selectwe syntheses of a novel and highly potent serotonm-3 receptor ligand, 
4-ammo-Echloro-2-methowy-K(1-a2abrcyclo[2.2.2)-oc~-2-enyl-2-me~hyl) benzamrde (4) are descrrbed. 
The key step in the preparation of 4 rnvolves an unusual example of a krnetrcally controlled 
displacement to provide a themwdynamically disfavored a//y/it azrde isomer. This aztde is a precursor to 
2-ammomethyl- l-azabrcylof2.2 2]oct-2-ene (S), a convergent rntermedrate for the synthesrs of analogs 
related to 4. 

INTRODUCTION 

During recent years, there has been intense effort devoted to the identification and 

functlonal characterization of serotonin (S-HT) receptor subtypes and the preparation of ligands 

wtth potent binding affinity and receptor subtype specificity .1 Such llgands often contain an 

aromatic group and nitrogenous basic moiety linked in such a manner as to induce a 

conformational rigidity or bias which IS related to a particular conformation of serotonm, and 

these features presumably account In part for the specificity of recogmtion for such compounds at 

receptor subtypes. 

The presence of a serotonm receptor subtype In the penphery, now classified as serotonin-3 

(5-HT$, has been known for some time.2 More recent data have demonstrated the presence of 

5-HT3 binding sites In brain.3 Several compounds exhibiting high affimty for this receptor have 

been Identified. Antagonists at this receptor, typified by 1 (ondansetro+ and 2 (KS-205-9301,s 

have been shown to be highly effective for the blockade of chemotherapy-Induced emesls,6 an 

effect suggested to be modulated by 5-HT3 receptors In the area postrema.7 Perhaps more 

mtrlgumg have been pharmacological, behavioral and neurochemical results which suggest that 

5-HT3 receptor antagonists may play a useful role in the amelioration of central nervous system 

disorders8 such as schizophrema or anxiety, although these indications remam to be validated 

clinlcally. Serotonin-3 receptors also have been shown to modulate cholinergic neurons,9 

suggesting a potential use for 5-HT3 receptor antagonists in the treatment of memory disorders. 

The majority of 5-HT3 receptor antagonists reported to date, such as 2 and 3 (zacopnde),lo 

consist of an amino- or hydroxyl-substituted bicyclic amine acylated with a lipophilic aromatic 

carboxyllc acid. 
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Herein, we report the dlscovery of a structurally novel and highly potent 5-HT3 receptor 

ligand prototype (4) and a facile and selective synthesis of its azablcyclic amine precursor 5 whrch 

also IS a convergent Intermediate for synthesis of related serotonerglc receptor Ilgands. Also 

described is an unusual example of a kinetically controlled displacement to obtain a 

thermodynamlcally disfavored allylic azlde isomer, which serves as a key intermediate for the 

preparation of 5. 

RESULTS AND DISCUSSION 

Based on the observed 5-HT3 receptor brndlng affinity (K, = 13nM) of the methylene- 

substituted qumuclidine 6 and known structure-activity relatronships, we desired the amide 7 for 

biological evaluation. The synthesis of 7 is shown m Scheme 1. Reduction of 2-methylene-3- 

quinuclidinonell with sodium borohydride followed by treatment with methanesulfonyl chloride 

affordsthe allyllc mesylate 10. Exposure of 10 to tetra-n-butylammonlum azlde (65”C, Zh, CH3CN) 

gives a ca 2:l mixture of the azldes 11 and 12. Sequential reduction and acylatlon with the 

imidazollde of 4-amino-5-chloro-2-methoxybenzolc acid12 provides the amides 7 and 4 which are 

separated by flash column chromatography. The target amide 7 exhibits moderate bIologIcal 

activity (K, = 35 nM); however, the side product 4 surpnslngly was found to exhibit excellent 5-HT3 

receptor binding affinity (K, = 0.6 nM) 13 
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Ar= 4-amino-5chloro-2-methoxyphenyl 

Scheme 1 

The unexpectedly potent receptor binding affmity of compound 4 necessitated the 

development of an efficient preparation of the precursor amme 5. It was found that the 1:2 

mixture of 5 and 13 could be converted to a corresponding mixture of terr-butyl carbamates 

which are separable by flash column chromatography. Subsequent acidic cleavage of the 

carbamate morety affords the pure amine 5 (equation 1). However, the Inefficiency of this isomer 

separation as well as the problem that the desired isomer IS the minor component of the mixture 

prompted further study of the synthetrc route, In particular the nature of the azide displacement 

reaction. Initially, it was not known whether the 2:l mixture of azrdes 11 and 12 represents a 

slight kinetic preference for $12 versus 5~2’ displacement by azide or a thermodynamic ratio. 

This issue was clarified, as shown In Scheme 2. 
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Scheme 2 

Treatment of allylic alcohol 9 with thionyl chloride furrushes the primary chloride 14. No 
evidence suggesting isomerrzatron between 14 and 15 was observed at any point during the 

course of this study, although 14 slowly dlmerizes, even at O”C, to grve the symmetrical bis-tetra- 

alkylammonium salt 16. The structure of 16 was verified by single crystal x-ray analysis.18 

15 

Heating 14 wrth tetra-n-butylammonlum azide, under conditions analogous to those 

employed with the methylsulfonate ester substrate 10 (Scheme 1) affords a similar 2:l mixture of 

allylrc azrdes 11 and 12, the undesired secondary Isomer predominatmg. This result suggests that 
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the product mixture does in fact reflect a thermodynamic ratio. Indeed, it was found that 

treatment of 14 with tetra-n-butylammonium azide at low temperature (-10 - 0°C) affords 

smoothly the primary azide 12 (>19:1), demonstrating a clear kinetic preference for the SNZ- 

derived product. Furthermore, the isomerization of 12 to give an equilibrium mixture of 11 and 

12 (2:l) can be followed by 1H HMR spectroscopy. At room temperature in CDCl3, equilibrium is 

attained after a period of ca. 2 days. These results are similar to observations first reported by 

Winstein involving the equilibration of simple allylic azides. The rearrangement is thought to 

mvolve an intramolecular, partially concerted mechanism.14 In practice, 12 is reduced (LiAIH4) 

immediately upon isolation to provide the desired primary amine 5. Acylation of 5 affords the 

amide 4. The structure of this novel S-HT3 receptor ligand prototype was confirmed by single 

crystal x-ray analysis.18 

Subsequent to the initial report14 concerning the facile equilibration of allylic azides, studies 

involving compounds containing this functionality have been reported, and their propensity for 

such isomerization has become well recognized.15 Interesting synthetic transformations 

involving the reactlon of such equilibrating mixtures to provide single products, due to the 

enhanced reactivity of one of the regioisomeric azides, have been reported.16 However, the 

sequence 14 + 12 + 5 appears to be the first demonstrated example of an allylic azide obtamed 

selectively under kmetlc conditions with sufficient isomeric stability to serve as a practical 

synthetic intermediate. 

A final aspect of this study which required clarification involves the preferential site of 

kinetic attack of azide on the secondary mesylate 10. Treatment of 10 with tetra-n- 

butylammonlum azide at cd. 0°C affords a mixture of 11 and 12 and recovered 10 (ca. 1:2: 1) after 

a period of 5h (equation 2). The predominance of the thermodynamlcally less favored isomer 12 

Indicates a preference for the $2 site of attack in this system. It IS likely that this product ratio 

reflects the approximate selectivity for the $12 versus 5~2’ attack of azide for this system (at OX), 

smce the previous results (Scheme 2, 14+12) indicate that equllibratlon under these conditions 

should be mmlmal. Upon standing at room temperature, this product equlllbrates to a mixture 

containing a 2: 1 ratio of 11 and 12, analogous to the product composltlon obtained when the 

reaction is carried out at 60°C. 

2-G ,N n-Bu4NN3 
b 11 + 12 + 10 

MsO’ 
10 

6h 
1:2:1 

W4 2) 

In summary, a selective synthesis of the azabicycllc allylic amine 5 is described. The key step 

Involves a kinetic displacement of the allylic chloride 14 with azlde, avoiding a facile equilibration 

of the primary allylic azide 12. Compound 5 is a precursor to a novel and highly potent 

(Ki=0.6nM) serotonm-3 receptor ligand prototype, and the route thus makes available the 
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compound for further pharmacological profiling as well as providing a ready source of the 

convergent Intermediate amme for the preparation of related analogs. 

EXPERIMENTAL SECTION 

General Methods. Unless otherwise noted, materrals were obtained from commercial 

suppliers and used without further purification. Melting points are uncorrected. Thin layer 

chromatographic analysis was performed usmg Analtech silica gel GF (250~) TLC plates, and 

compound visualization was effected using a UV lamp (254 nM) or a 2-S% solution of 

concentrated sulfuric acid in ethanol. 1H NMR spectra were determined on a Vanan XL-300 

spectrometer operating at 299.9 MHz or a Bruker AM300 spectrometer operating at 300.1 MHz. 

Significant 1H NMR data are tabulated in the order: multiplicity (s, singlet; d, doublet; t, triplet; q, 

quartet; m, multiplet), number of protons, coupling constant(s) in hertz. 13C NMR spectra were 

determined on a Varian XL-300 or a Bruker AM300 spectrometer (75 MHz). Mass spectra were 

obtained with an A.E.I. MS-30 mass spectrometer or a Finnigan 4510 instrument. Column 

chromatography was done with J. T. Baker silica gel for flash column chromatography (40 PM 

average particle diameter) or Silica Woelm 32-63 (particle size 32-63 pM). Elemental analyses 

were performed by the Microanalytrcal Laboratory, operated by the Analytical Department, 

Pfizer Central Research, Groton, CT. 

3-Hydroxy-2-methylene-1-azabicycloI2.2.21octane (9). Under a nitrogen atmosphere, in a 

round-bottom flask were placed 31 g (0.23 mol) of 2-methylene-3-quinuclidinonel I,17 and 400 mL 

of MeOH, and the system was cooled in an ice bath. To the strrnng solutron was added 4.3 g (0.11 

mol) of sodium borohydride in portions over a period of 10 min, and the mixture was stirred for a 

period of 30 min. To the system was added cautiously 10mL of saturated aqueous NaHCO3 in 1 mL 

portions. AddItIonal (30 mL) saturated aqueous NaHC03 was added to the stirring reaction 

mixture over a period of 50 mm, the mrxture was allowed to come to room temperature, and 

NazS04 was added to the system. The mixture was stirred for 30 mm, filtered and the filtrate was 

concentrated with a rotary evaporator. Toluene was added to the system, and the mixture was 

concentrated. The residue was dissolved In CHzCl2 and the solutron dried (NazSOd), filtered and 

concentrated to afford 35.8 g of oil. The crude material was purified by flash column 

chromatography to obtain 12.7 g (40% yield) of 9: mp 90-92°C; IR(CHCI3) 3580, 3250, 2940, 1710 

cm-l; 1H NMR(CDCI3)G 1.32(m, lH), 1.46(m, lH), 1.62(m, lH), 1.86(m,ZH),2.68(m, lH),2.88(m, 

3H), 4.17 (d, lH, J =2), 4.96 (d, lH, J =2), 5.08 (d, lH, J =2), massspectrum, m/z 139 (parent). 13C 

NMR (CDCIs) 8 18.7(t), 24.9 (t), 31.3 (d), 48.0 (t), 49.7 (t), 69.7 (d), 108 (t), 159 (s) HRMS, calcd for 

CaH13NO: 1390998. Found: 139.0998. Anal. Calcd for C&l1#JO: C, 69.03, H, 941, N, 10.06. 

Found: C, 68.63, H.9.24, N, 10.09 

2-Chloromethyl-1-azabicyclo[2.2.2]oct-2-ene (14). Under a nitrogen atmosphere, In a 

round-bottom flask were placed 2.0 g (14 mmol) of 9 and 5mL of CH2Cl2, and the system was 

Immersed in an Ice bath To the system was added 5.2 mL (72 mmol) of thlonyl chlonde dropwlse 

over a penod of 5 mm. The ice bath was allowed to expire, and the reaction mixture was stirred 

at room temperature overnlght. The reaction mixture was concentrated with a rotary 
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evaporator, and 2N aqueous NaOH was added to the system. To the system was added water, and 

the mixture was extracted with two portions of CH2Cl2. The combined organic fractrons were 

dried, filtered and concentrated to afford 1.9 g (84% yield) of 14 as a yellow oil. This material was 

used in subsequent transformations without purification. An analytical sample was prepared by 

flash column chromatography: IR (CHCl3) 2920,2840, 1460, 1260 cm-l; 1 H NMR (CDCl3) 6 1.38 (m, 

ZH), 1.56 (m, ZH), 2.56 (m, 3H). 2.94 (m, ZH), 3.96 (s, 2H), 6.48 (d, lH, J =6); 13C NMR (CDCl3) 6 

27.4(d), 28.6 (t), 44.9 (t), 49.4 (t), 132 (d), 150 (s). HRMS calcd for CaH12NCI:l57.0658. Found: 

157.0644. Anal. Calcd for CeH12ClN l l/2 H20: C, 57.65, H, 7.86, N, 8.40. Found: C, 57.92, H, 7.92, 

N, 8.17. 

Upon extended storage, 14 dimenzed to afford 16 as a white solid. Crystals of 16 were 

obtained for x-ray analysis by slow evaporation from ethyl acetate/CHCIa; mp 254-257°C; IR (K8r) 

3400,2920,1460cm-1; 1H NMR (DMSO-d6)6 194(m,4H), 2.15 (m,4H), 3.22 (m, ZH), 3.39 (m, 2H), 

3.6 (m, ZH), 3.82 (m, 2H), 4.02 (m, ZH), 4.91 (d, 2H. J = 15). 5.59 (d, ZH, J = 15). 7.39 (d, 2H,J =6); 13C 

NMR (CD30D) 6 24.7 (t), 25.1 (t), 28.3 (d), 56.4 (t), 60.7 (t), 62.4 (t), 133 (s), 142 (d). HRMS calcd for 

C16H24N2Cl2: 314.1311. Found: 314.1299 Anal. Calcd for C16H24N2C12°1.5 H20; C, 56.14, H, 7.94, 

N, 8.18. Found: C, 56.29, H, 7.97, N, 8.14. 

2-Aminomethyl-1-azabicyclo[2.2.2]oct-2-ene (5). Under a nitrogen atmosphere, in a round- 

bottom flask immersed in an ice/acetone bath were placed 3.0 g (19 mmol) of the allylic chloride 

14, 30 mL of CH3CN. 2.65 mL (19 mmol) of triethylamme and 10 g (35 mmol) of tetra-n- 

butylammomum azide, and the reaction mixture was stirred for two h. The temperature of the 

cold bath gradually rose to -5°C. The reaction mixture was poured into cold saturated aqueous 

NaHC03 and extracted with cold ethyl acetate. The ethyl acetate solution was washed with three 

portions of cold aqueous NaHCO3, dried (NazSOa), filtered and concentrated to obtain 8 g of 

crude product. This material was dissolved in cold ether/ethyl acetate and washed with five 

portions of cold aqueous NaHCO3, dried (NazSOa), filtered and concentrated (rotary evaporator, 

cold water bath) to obtain 1.8 g (58% yield) of the allylic azlde 12 as a yellow oil which was used 

Immediately for the next transformation. IR (CHCI3) 2920,2880,2100, 1660, 1450 cm-l; 1H NMR 

(CDCl3)6 1.32(m,ZH), l.SO(m,2H),2.28(m,2H),2.94(m,2H),3.26(m, lH),3.65(s,ZH),6.37(d, lH, 

J =7); 13C NMR (CDC13) 6 27.0 (d), 28.6 (t), 49.0 (t), 53.1 (t), 132 (d), 148. HRMS calcd for CaHjzN4. 

164.1061. Found: 164.1025. Anal. (mixture of isomers 11 and 12) Calcd for CaH12N4°0.25H20: C, 

56.95; H, 7.47; N, 33.20. Found: C, 57.13; H, 7.28; N, 32.90. The equlllbratlon of 12 to give a ca. 

2:l mixture of 11 and 12, respectively occurs over a period of ca. 2 days (room temperature, 

CDC13) and may be monitored by 1 H NMR spectroscopy. 

Under a nitrogen atmosphere, m a round-bottom flask were placed 22 mL (22 mmol) of 1M 

lithium aluminum hydride In THF, and the system was cooled in a dry ice/acetone bath. To the 

system was added dropwlse, over a period of ca. 2 mm, a solution of 1.8 g (11 mmol) of 12 In 7 8 

mL of THF, and the cold bath was replaced with an ice/acetone bath. The reaction mixture was 

stirred for 30 mm., the cold bath was removed and the mixture was stirred for an additional 30 

mm. The system was immersed in an ice/acetone bath, and 10 mL of 2N aqueous NaOH was added 

slowly and cautiously to the mixture. The system was removed from the cold bath, and the 

reactron mixture was stirred for 10 min. Sodlum sulfate was added to the mixture, and after 15 
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mm the solids were removed by suction filtration. The filtrate was concentrated with a rotary 

evaporator to obtam 1.67 g of crude amine 5 as a colorless oil which was used in subsequent 

transformations wlthout further purification: IR (CHCl3) 3650, 2940, 2000, 1600 cm-l; 1H NMR 

(CDC13) 6 1.34 (m, ZH), 1.50 (m, ZH), 2.48 (m, 3H), 2.90 (m, ZH), 3.21 (s, ZH), 6.17 (d, lH, J ~7); 13C 

NMR (CDC13) 6 26.7(d), 29.0 (5), 44.4 (t), 49.2 (t), 126 (d), 154 (s). Mass spectrum, m/z 138 (parent). 

HRMScalcdforCaHt4N~: 138.1154. Found 138.1146. 

CAmino-5-chloro-2-methoxy-lll-(l-azabicyclo[2.2.2]-oct-2-enyl-2-methyl) Benzamide (4). 

Under a nitrogen atmosphere, in a round-bottom flask were placed 363 mg (1.8 mmol) of 4- 

amino-5-chloro-2-methoxybenzoic acid and 2 mL of THF. To the system was added 586 mg 

(3.6 mmol) of carbonyl diimidazole. The reaction mixture was stirred for 25 min. partitioned 

between CHC13 and water and extracted with CHC13. The organic phase was dried (NazSOd), 

filtered and concentrated with a rotary evaporator. To the system was added 250 mg (1.8 mmol) 

of the amine 5 in 2 mL of THF, and the reaction mixture was stirred at room temperature 

overnight. The reaction mixture was partitioned between CHCl3 and saturated aqueous sodium 

NaHCO3 and extracted with CHCl3. The organic phase was dried (NazSOs), filtered and 

concentrated, and the crude product was purified by flash column chromatography (60 g of silica 

gel) using 1:12.5 MeOH/CHCl3 as the eluant to obtain 273 mg (47Oh yield) of 4 as a white solid: 

mp 202-204°C; IR (CHC13) 3750,2940, 1640, 1620, 1500 cm-l; 1H NMR (CDCl3) 6 1.48 (m, ZH), 1.58 

(m, ZH), 2.54 (m, 3H), 2.92 (m, ZH), 3.86 (s, 3H), 3.99 (d, ZH, J =6), 6.24 (s, lH), 6.28 (d, lH, J =6), 

7.22 (s, 1 H); 13C NMR (CDCl3) 6 26.9 (d), 28.8 (t), 41.9 (t), 49.1 (t), 56.0 (q), 97.8 (d), 111, 128 (d), 133 

(d), 147, 149 (s), 158 (s), 164 (5). Mass spectrum, m/z 321 (parent). HRMS calcd for 

C16H20N30235CI: 321.1244. Found: 321.1198. Anal. Calcd for C16H2@J302Cl”0.5 HzO: C, 58.08; H, 

6.39; N, 12.70. Found C, 58.33; H, 6.19; N, 12.68. Crystals for x-ray analysis were obtained by slow 

evaporation (room temperature) from ethyl acetate/CHCIa. 

2-Methylene-3-methylsulfonyloxy-l-azabicyclo[2.2.2] octane (10). Under a nitrogen 

atmosphere, in a round-bottom flask were placed 1 .O g (7.2 mmol) of the alcohol 9 and 10 mL of 

THF. To the system (cooled in an ice/acetone bath) was added 1.95 mL (14.0 mmol) of 

triethylamine followed by 0.61 g (5.3 mmol) of methanesulfonyl chloride over a period of ca. 5 

min. The mixture was gradually warmed to room temperature and stirred overnight. The 

reaction mixture was partitioned between saturated aqueous NaHCO3 and CHC13, the layers were 

separated and the aqueous phase was extracted with three portions of CHC13. The combined 

CHCl3 fractions were dried (NazSOe), filtered and concentrated (rotary evaporator). The crude 

material was purified by flash column chromatography (60 g of silica gel) using 7:93 MeOHICHCl3 

as the eluant to obtain 0.90 g (58Oh yield) of the mesylate 10: 1 H NMR (CDC13) 6 1.48 (m, 2H), 1.68 

(m, lH), 1.84(m, lH),2.28(m, lH),2.76(m, lH),2.94(m,3H),3.04(~,3H), 5.08(d, lH,J=S), 5.14(s, 

lH), 5.24 (d, lH, J = 5); 13C NMR (CDCI3) 6 18.3 (t), 24.1 (t), 29.4 (d), 38.9 (q), 48.2 (t), 48.6 (t), 78.4 

(d), 113 (t), 152 (5). 

Mixture of 3-Atido-2-methylene-1-azabicyclo[2.2.2]octane (11) and 2-Azidomethyl-l- 

azabicyclo [2.2.2] act-2-ene (12). Under a nitrogen atmosphere were placed 5.3 g (24 mmol) of 

the mesylate 10 and 65 mL of CH3CN. To the system was added 13.7 g (48 mmol) of tetra-n- 

butylammonium azlde, and the reaction mixture was stirred at 55°C for 90 mm and at room 
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temperature overnight. The reactlon mixture was partitioned between saturated NaHC03 and 

CHCl3, the layers were separated and the aqueous phase was extracted with CHC13. The combined 

CHCl3 fractions were dried (NazSOs), filtered and concentrated with a rotary evaporator. The 

crude material was purified by flash column chromatography (560 g of silica gel) using 1:9 

MeOH/CHCIs as the eluant to obtain 5.5 g of colorless 011. This material was dissolved in CHC13 and 

extracted with dilute aqueous HCI. The aqueous extract was adjusted to a pH of cd. 7.5 and 

extracted with three portions of CHC13. The combined CHC13 extracts were dried (NazSOa), 

filtered and concentrated to afford 3.46 g of a mixture (cd. 2:l) of the azldes 11 and 12, 

respectively. The spectral properties of 12 are described above. Key peaks In the 1H NMR 

spectrum of 11 that may be discerned from the spectrum of the mixture: (CDCI3), 8 4.10 (m, 1 H), 

4.96 (s, 1 H), 5.26 (s, 1 H). 

3-Amino-2-methylene-I-azabicyclo[2.2.2]octane (13). Under a nitrogen atmosphere, in a 

round-bottom flask were placed 50 mg (0.36 mmol) of a mncture of the amines 5 and 13 (prepared 

by LiAIH4 reduction of the corresponding mixture of azides 11 and 12, using a procedure 

analogous to that described for the reduction of the isomerically pure azide 12). 80 mg (0.36 

mmol) of di-tert-butyldicarbonate and 0.5 mL of CH2Cl2, and the reaction mixture was stirred at 

room temperature for three days. The mixture was partitioned between CH2Cl2 and saturated 

aqueous NaHC03, and the layers were separated. The aqueous phase was extracted with CH2Cl2, 

and the combined organic fractions were dried (NazSOd), filtered and concentrated with a rotary 

evaporator. The crude material was subjected to flash column chromatography (15 g of silica gel) 

to obtain 46 mg of the t-butoxycarbonyl (BOC) denvative of 13 and 13 mg of the t-butoxycarbonyl 

derivative of 5. BOC-13: 1H NMR (CDC13) 6 1.44 (m, lOH), 1 6 (m, ZH), 2.16 (m, lH), 2.52 (m, 3H), 

2.92 (m, ZH), 3.70 (m, ZH), 6.28 (d, 1 H, J = 7). Mass spectrum, m/z 248 (parent). BOC-5: 1H NMR 

(CDCl3) 6 1.44 (m, lOH), 1.6 (m, ZH), 2.16 (m, 1H). 2.52 (m, 3H), 2.92 (m, ZH), 3.70 (m, ZH), 6.28 (d, 

1 H, J = 7). Mass spectrum, m/z 248 (parent). 

Under a nitrogen atmosphere, In a round-bottom flask were placed 29 mg (0.12 mmol) of 

BOC-13 and 0.8 mL of dloxane saturated with HCI The mixture was stlrred at room temperature 

for 90 mm and concentrated with a rotary evaporator to obtain 34 mg of the hydrochlonde salt of 

13 as a white solid: IR (KBr) 2860,2000,1520 cm-l; 1 H NMR (DMSO-d6) 6 1.92 (m, 3H), 2.10 (m, 1 H), 

2.44 (m, 1 H), 3.24 (m, 1 H), 3.46 (m, 3H), 4.30 (m, 1 H), 5.93 (s, 1 H), 6.03 (s, 1 H). Mass spectrum, m/z 

238 (parent). HRMS calcd for CaH14N202: 138.1154. Found: 138.1146. 
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