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Abstract - The f a c i l e  opening of the aeetidin-%one r i n g  of the novel spiro[aeetidin-2- 

one-4,2'(or 3.2')-tricyclo[3.3.i .  1317] decanes] 2 and under ac id ic  o r  a lka l ine  condi- 

t ions ,  is described. The react ion l e d  t o  the preparation of two novel pos i t iona l  iso-  

mers, t h e  heretofore d i f f i c u l t  t o  obtain adamantylphenyl- 6 -alanines 5 and 8. 

Recently, we have completed the synthesis  of two novel adamantme-spim-hetemcyclic systems, the  

spim[azetidin-2-one-4,2'(ar 3,2')-tricyclo[3.3.1.i~'~]decanesl (2 and 2) v i a  the cycloaddition of 

chlorosulfonyl isocyanate t o  subs t i tu ted  2-methylene-tricyclo[3.3.i.i3'7]decanes (i), followed by a 

reductive dechlomsulfonylatian of the r e s u l t i n g  N-chlorosulfonyl-spim[azetidin-2-one-4,2'(or 3,Z')- 
1 

tricyclo[3.3.1.13'71decanesl 2 (Scheme 1 )  . 
Scheme 1 



In this communication we wish to describe some examples of a facile B-lactam ring opening of the 

spim[azetidin-2-ane-4,2'(or 3,2')-tricyclo[3.3.~.1~~~1decmesl 2 and f t  that led to the preparation 
of two novel positional isomers, the heretofore difficult to obtain adamtylphenyl-B-alanines -5 

and 8. Thus, treatment of 3-phenyl-spim la~etidin-2-one-4,2~-tri~yc10l3.3.1.1~'~1decmel (2) with 
10% aqueous potassium hydmxide resulted in a nucleophilic cleavage of the aide bond 2'3 to provide 

the corresponding (+)-adamantylphenyl- B-alanine analog 5.  Alternatively, refluxing of compound 2 
with concentrated hydrochloric acid gave rise to the u-(tricyclo[~.~.1.13~7]de~-2-ylidene)phel~ce- 

tamide derivative 2, presumably throu& the intermediacy of the carbonium ion 6 (Scheme 2). 

Scheme 2 - 

As in the case with the 8-lactam derivative 2, the exposure of 3-(pmethovphenyl)-spim[aeetidin- 

2-one-3,2'-tric~clo[3.3.i.i~'~ldecane] ()C) t o  aqueous solution of potassium hydroxide furnished 

the (:)-2- [ m i n o - ( p m e t h o ~ h e n ~ l ) m e ~ l ~ - t r i ~ y ~ 1 ~ ~ 3 . 3 . 1  .13'71decme-2-carboxylic acid (t3) (sche- 

me 3). 
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EXPERIMENTAL 

Melting points were determined on a Thomas-Hoover capillary melting point apparatus and are uncor- 

rected. The infrared (IR) spectra were obtained on a Nicolet MX-1 FT spectrometer as KBr discs. The 
1 nuclear magnetic resonance ( H-NMR) spectra were taken on a Varian EM-360A (60 me) spectrometer 

using tetramethylsilane ( ~ e ~ ~ i )  as an internal standard. All spectra were consistent with the assig- 

ned structures. 

(+)-a-(2'-~minotricyc10[3.3.1.1~'~1dec-2-yl)phenylacetic Acid (5) 
A 1% aqueous solution of potassium hydroxide (30 ml) was added to a solution of 3.22 g (12 mmol) of 

3-ph~l-spim~aeetidin-2-~ne-4,22-tri~Y~1~~~.~.l.l3~7]de~ane~ (3) in 30 ml of ethanol, and the 
resulting mixture was refluxed for 18 h. After cooling to ambient temperature, the product was pre- 

cipitated with concentrated hydrochloric acid. Follonlng a recrystalli~ation fmm water, 2.85 g 

(8%) of compound (i_)-j were obtained; mp 169-172'~ (decamp.). w. Calcd for C18H23N02.H20~ 
C, 71.25: HI 8.31; N, 4.62. Founds C, 71.80; H, 8.23: N, 4.41. 

IR (KB~) z v =  3700-2200 (NH'); 1603 (GO;); 1578 (phenyl). 
3 

'H-NMR (DHSO~~TFA)~ 6 = 1.10-2.80 (m, 14H, 5 x ring M2 and 4 x ring M); 4.62 ( s ,  IH, =C-M-C); 

7.49 ( 6 .  3, phenyl). 
~ ( ~ i c y c l o [ 3 . 3 . 1 . 1 3 ~ 7 1 d e ~ - 2 - y l i d e n e ) p h ~ i d e  (2)  
A solution of 1.88 g (7 mmol) of 3 - p h e n y l - s p i m ~ a z e t i d i n - 2 - ~ n e - 4 , 2 ' - t r i ~ e ~  (2) 
in 25 m l  of ethanol and 25 ml of concentrated hydrochloric acid was refluxed for 4.5 h. The solvent 
was removed under reduced pressure leaving 1.90 g (10%) of derivative 2, mp 147-1118'~ (aqueous 
ethanol). w. Calcd far Cl8HZiNO~ C, 80.86; H, 7.92; N, 5.24. Found: C, 80.99: H, 8.03; N, 5.1). 
IR (KBr): u=YWO, 920 (NH2); 1658, 1641 (-0); 1608 (phenyl): 1379 (amide 111). 

'H-NMR (cDc~$~~o): 6 =  1.20-2.20 (m, 12H, 5 x ring M2 and 2 x ring CH); 2.45, 3.45 (br s ,  %, 

2 x ring cn); 5.30, 6.20 (br s, ZH, m2); 7.25 (br s, 3, phenyl). 
(~)-2-~Amino-(pmetb0xyphenyl)methyll-~clol~.~.1.i~'~1decane-2-carboxylic Acid (8) 
The ncemic derivative 8 was prepared according to the procedure described for the synthesis of 

compound -5, starting fmm 3-(pmetho~henyl)-spim[azetidin-2-one-3,2'-tricyclo[3.3.i.i3'7ldecane] 

(ff) (3.86 g, 13 mmol). Yield: 3.46 g (84%); mp 20>213~~ (water) (decamp.). 3. Calcd for 

C1~2~03.HC1~ C, 61.70; H, 7.63; Cl, 9.68; N, 3.79. Found: C, 61.48; H, 7.94.; C1, 9.75; N, 3.69. 



+ 
I R  ( K B ~ )  : = 3280-2200 (NH3) ; 1721 (~0;)  ; 1585 (phenyl) . 
'H-NMR ( c D c ~ ~ / T F A ) : ~  = 1.40-2.60 (m, 14H, 5 x r i n g  CH2 and 4 x r i n g  CH); 3.80 (br s ,  p, Om3); 

5.25 (k- s ,  in, X-CNH~); 6.50-7.30 (ad, 4 H ,  phenyl). 
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