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Summary. The benzyi imines of several fluorenones were treated with base, followed by methyl 

chloroformate, to introduce the wbomethoxy group at the 9-fluorenyl position. lmine hydrolysis afforded 

the title compounds. The reaction was readily conducted on a 30-g scale. 

Glycine esters (1, 2 = C02R) can be conveniently elaborated into higher u-amino acid esters 3 by 

conversion to their N-arylidene derivatives followed by alkylation (Scheme I, 2 = PhCHO or Ph2CO).’ a*b 

With few exceptions,lc the process occurs without allylic rearrangement (path A). The same 

regiochemistry prevails if 2 = CN2a or CzCSiMe3. 2b By contrast, in biomimetic transamination reactions,3 

an appropriate choice of substituents promotes tautomerization (path B, R3 = H), to interconvert amines 

and carbonyl compounds as in the biosynthesis of a-amino acids (2-~4, R2 = C02H, R3 = H). Herein we 

report a new variant in which 2 is a fluorenone, 2 is phenyl, and R3X is methyl chloroformate. The reaction 

follows path B to afford a practical, high-yielding synthesis of 9-amino-9-fluorenecarboxylic acid esters 

(4, R3 = CO2CH3). 
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In the course of research on fluorenone-derived spirohydantoins as aldose reductase inhibitors for 

treatment of chronic complications of diabetesP we required 25 g of each enantiomer of 8 (Scheme II). 

Attempts to resolve racemic 8, prepared by Bucherer-Bergs reaction on fluorenone 5,5a were 

unsuccessful. Racemic amino ester 7, however, could be resolved efficiently by preparative HPLC on a 

Chiralcel OF cellulose carbamate - silica gel column,5b using 2 : 1 hexane: ;PrOH eluant.5c The 

resolved enantiomers of 7 were converted as shown6a to (+)-8 and (-)-8. 

We therefore devised the streamlinedeb transamination-carbomethoxylation sequence 5-*8-~7. 

Ketone 5 was treated with benzylamine and TiCl4, ga both in 25% excess, to give imine 8 (94%). A 

solution of 6 in anhydrous THFt9 was treated with sodium hydride, generating a deep red anion. Addition 

of methyl chloroformate, followed by acidic hydrolysis, afforded 7 in 62% yield after purification. This 

method proved convenient for preparing 7 in 20 - 25 g lots. Starting ketone 5 (-5%) and amine 10 (-2%) 

were consistently obtained as side products, despite the use of excess base. These may arise from 

carbomethoxylation at the benzylic position (i.e., path A), followed by deprotonation to form a stable imino 

ester anion which is hydrolyzed on workup. However, no a-phenylglycine methyl ester (3, path A) was 

detected in the crude product. 
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To test the scope of the process, amino esters 11 - 13 were prepared from the corresponding 

fluorenones. Yields shown are for the carbomethoxylation/hydrolysis step. The fluoro compounds 11 and 

12 were readily secured by the procedure described above. In the unsubstituted case, LDA was required 

to form the anion efficiently, and the product 138c was obtained in diminished yield.’ 1 

OCH, 

9, X = CO&H, 11, R’=R*=F 82% 

10, X = NH, 12, R’=F, R*=H 87% 

13, R’=R*=H 84% 

That the reaction occurs principally at the 9-fluorenyl position is consistent with the expected charge 

distribution in the delocalized anion. Fortunately, the fluoro substituents brought the acidity of 6 into a 

convenient range. 1 * Finally, these results suggest that substituted fluorenones may find further use as 

reagents for converting amines to carbonyl compounds. 

lmine 6.9a TiCl4 (1 .O M in CH2Cl2, 127 mL) was added dropwise over 15 min to a stirred suspension 

of ketone 5 (50.0 g, 0.203 mol) and benzylamine (81 g, 0.78 mol) in 1 .O L of CH2Cl2 under N2, keeping the 

temperature below 15 oC.9b The mixture was stirred for 30 min while warming to 24 oC, then filtered 

through Florisil, washing with 4 L of ether. The filtrate was concentrated to 500 mL and diluted with 500 mL 

of hexane. The precipitated yellow imine 6 was collected by filtration. The filtrate was further concentrated 

to provide a second and third crop. The combined yield of 6 after drying was 64.0 g (94%, 5 : 4 mixture of 

double bond isomers). 

Amlno ester 7. lmine 6 (30.0 g, 0.0896 mol) was added in portions, over 5 min, to a stirred 

suspension of NaH (4.5 g of a 60% oil dispersion, 0.11 mol, 2 x hexane washed) in 300 mL of anhydrous 

THF1 o at 45 OC under Np. Hydrogen evolution ceased after 20 min; the mixture was stirred for an 

additional 20 min, then cooled to 10 OC. A solution of CIC02CH3 (21 mL, 0.27 mol) in 40 mL of anhydrous 

THF1 o was stirred over anhydrous K2CO3 under N2 for 1 min, decanted, and added, keeping the 

temperature below 12 OC. The mixture was stirred for 1 h while warming to 24 OC, then coded to 10 OC, 

quenched with 100 mL of 1 N HCI, and stirred (to 24 OC) for 1 h. The mixture was diluted with 500 mL of 

1 : 1 ether-hexane and the amine hydrochloride was extracted with 1 N HCI. The aqueous solution was 

basified (NaHC03) and the precipitated product was collected by filtration. The solid was dissolved in 800 

mL of EtCAc and the solution was dried (MgSO4), treated with Norit A , filtered through Celite and 

concentrated. The residue was triturated with ether, then recrystallized (EtCAc-hexane), affording 20.7 g 

(78%) of 7, m.p. 153-l 55 OC. The supernatant was concentrated and the residue chromatographed on 

silica (CH2Cl2 --> 5% CHQOH in CH2Cl2) to give an additional 1.6 g (6%) of 7, m.p. 150-l 52 oC. 
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