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Abstract: An effic&nt synthesis and temperature dependent resolution 01 R and S-3-0x0-2- 
oxaspiro[4.4]-nonane-1-carboxylic acid are described. The assignment of absolute 
configuration is based on single crystal X-ray analysis of an amide derivative. 

The 3.3~tetramethylene glutarimide moiety 1 is 01 interest in the CNS area due to drugs such 

as busphone’ la and liospirone* 1 b which are serotonergic anxiolytics. Recent work from 

Brfstol-Myers Squibb has described blolagically active metabolites of these compounds which 

involve hydroxylation in the glutarimide group 2 as well as a lactone rearrangement derivative 

3.s The stereochemistry at the oxygenated carbon was not detined in either case. 
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The only synthesis in the literature for these hydroxylated 3,3-tetramethylsne-glutaramide 

analogues involved the hydroxylation of the enolates of 1 a or 1 b to provide 2a or 2b followed 

by KF-AIsQ catalyzed rearrangement to obtain 3a or 3b.3 In this paper we describe a simple 

synthesis and reSOlution of 3-oxo-2-oxaspiro[4.4]-nonane-1-carboxylic acid 6 as a potential 

precursor to these compounds. 

The synthesis of the racemic lactone is shown in the Scheme and was similar to that of lngold 

for the preparation 01 the lactone of a-hydroxyglutarfc add.4 Anhydride 4 was melted under 
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nitrogen and irradiated with a sun lamp while 1.3 equivalents of bromine were added. The 
crude a-bromoanhydrfde 5 was refluxed with excess sodium hydroxide to provide the lacfone 

rac6 upon acidification. 
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The resolution of 6 was accomplished with ephedrine from ethyl acetate and was temperature 

dependent, Crystallization at room temperature provided the racemic salt, while crystallization 

at ca. 40% or above afforded one dfastereomeric salt.5 This type of temperature dependent 

resolution was classified as a double saR by Jacques et ale6 The optical purity of the ephedrine 

salts was monitored by NMR in CDCl3 solution with ephedrine acting as a chiral shift reagent. 

The absolute configuration of 6 was determined by single crystal X-ray analysis of amide 

derivative 7 prepared from (-)-6 with an optically active amine7 of known absolute 

configuration. This showed that the levorotatory acid (-)-6 (obtained with (+)-ephedrine) had 

the R- configuration while the dexfrorotatory acid (+)-6 (isolated using (-)-ephedrine) had the 

S configuration. 

Structure of compound 7.s 
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Experimental: 

3.3-Tetramethylene glutaric anhydride (5 g, 30 mmol) was heated to 105OC and irradiated with 

a sun lamp while bmmine (2 mL, 36.7 mmol) was added dropwise. After the bromine color 

dispersed, the reaction was allowed to cool to room temperature, 2.4M NeOH (50 mL) was 

added and the mixture was heated to reflux for 2 h. The solution was allowed to oool to room 

temperature, the pli was adjusted to pH 1 with 3N HCI and the reaction was stirred in an ic8 

water bath for 0.5 h. The precipitate (3,3-tetramethylene glutaric acid) was filtered and 

discarded. The filtrate was extracted three times with ethyl acetate and the combined organics 

were washed with brine and dried over MgSO4. Evaporation yielded the title acid as a colorless 

oil, 5 g, 90%. NMR (CD&, 300 MHz) b 7.95 (broad s, OH), 4.65 (s, 1, methine) 2.61 and 2.35 

(ab. 2, rnethylene), 1.9 - 1.45 (m, 8, tetramethylene). 

The racemic acid (6.65 g. 36.1 mmol) and d-(+)-ephedrine (6.03 g, 36.2 mmol) in ethyl acetate 

(175 mL) were heated at 40-500C with an oil bath until crystallization occurred; crystallization 

at mom temperature gave the racemic mixture. After crystallization at >4OoC, the reaction was 

stirred for 0.5 h while cooling to room temperature and the precipitated salt was filtered; 2.65 g, 

21% yield; mp 161-3oC; [a]o -6.47 (c = 0.51, MeOH). NMR (CDCls 300 MHz) 67.25 (m, 5), 

5.33 (s, l), 4.63 (s, l), 3.40 (m. 1). 2.80 (s, 3). 2.53 and 2.32 (ab, 2), 2.02 - 1.40 (m. 8), 1.09 (d, 

3). Anal. Calcd. for ClgH27NOs : C, 65.31; H. 7.79: N, 4.01. Found: C, 65.19: H. 7.78; N, 4.01. 

The optical purity of the salt was determined from its proton nmr spectrum, The mixture of 

diastereomeric salts with ephedrine showed two singlets at S 4.63 and 4.70 and two ab 

patterns centered at 6 2.45. In the resolved salt isolated above, only one singlet and one ab 

group were observed indicating e 2% of the diastereomertc satt was present. 

The d-(+)-ephedrine salt of the levorotatory acid (1.6 g, 4.6 mmol) was dissolved in water (10 

mL) and the pH lowered to pH 2 with 2N HCI. The acid solution was extracted three times with 

ethyl acetate. The combined organ& were washed with brine, dried over MgS04 and 

evaporated in vacua to provide the levomtatoty acid R-6 as a colorless oil; 0.84 g, 100% yiekl. 

[n]o -30.76 (c = 0.998, CHC$). NMR (CDCl3.300 MHz) 6 8.68 (s. l), 4.69 (s, 1, methlne), 2.64 

and 2.39 (ab, 2, methylene), 1.94 - 1.55 (m. 8). 

Racemic acid (4.81 g, 26 mmol) recovered from the filtrate from the first resolution and I-(-)- 

ephedrine (4.3 g, 26 mmol) in 125 mL ethyl acetate at 40-5OoC as above provided the (-)- 

ephedrine salt of the (+)-acid S6: 3.24 g. 36% yield. mp 160-3oC; [Cr]o +4.96 (c = 0.565, 

CHCla). Anal. Calcd. for ClsH27N05: C, 65.31; H, 7.79: N. 4.01. Found: C, 65.39; H, 7.64; N, 

4.06. 
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The salt (I.65 g, 4.73 mmol) was treated as described for the enanttomer to afford +6 In 

quantitative yield as an oil; [alo +29.63 (c = 0.999, CHCb). 

Acid R6 (190 mg, 1.03 mmol) and (-)-(7S,9aS)-7-(2-arninoethyl)-2-(benzo[~aoxazoi-3-yl)- 

perhydro-1 H-pyrid@l,2-alpyrazine7 (316 mg, 1.05 mmol) were combined in methylene chloride 

(10 mL) with N-methylmorpholine (0.16 mL. 1.46 mmol). To the resulting suspension was 

added n-propanephosphoric acid cyclic anhydride (1.28 g, 2 mmol, 50% by weight in 

methyfene chkxfde). After stirring at room temperature overnight, the reaction was washed wtth 

water, with brine and was dried over MgSO4. The crude product was purified by 

chromatography over silica gel with ethyl acetate as &ant followed by crystallization from 

isopropanol. The yield was 0.25 g, 48%. mp 128-9°C; [alp - 14.76 (c = 0.42, CHeCle). ‘JCMR 

(CDCl3, 300 MHz) 6 174.503, 167.348, 163.971, 161.061, 129.512, 122.270, 122.146, 

116.128, 110.479, 83.566, 61.316, 60.067, 54.126, 53.692, 50.661, 46.225, 43.000, 36.526, 

36.415, 34.254, 33.768,32.690,30.282,29.259, 24.024,23.429. 

Acknowledgment: We thank Dr. Jon Bordner of Pfizer Inc, Central Research Division 
for the determination of the single crystal X-ray sttucture of 7. 
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