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A- - The synthesis of a series of novel substituted spiro1pyrrolidine- 

5,2'-tricyclo13.3.1~1~~~]decane] derivatives 1-12 is described. When tested 

in the carrageenin-induced rat paw edema assay, several analogues elicited 

anti-inflammatory activity. 

In recent years, we have been studying in some depth the synthesis and biological activity of various 
1-8 

adamantane-epiro-heterocyclese One efficient approach towards their preparation has been the 1,3- 

dipolar cycloaddition reaction of 2-adamantanone nitrane (1) with appropriate dipolarophiles. 5-7 
Using this approach we accomplished the synthesis of a number of substituted spiro[isoxazolidine-3,Z'- 

tricyclo[3.3.1.13*7]de~ane81 (2) starting with 1 and the substituted olefins 2 (Scheme I). Now, as 

further extension of this study, we report the preparation and biological activity of a series of no- 

vel substituted spirolpyrrolidine-5,2 2 - t r i ~ y ~ 1 ~ 1 3 3 3 3 1 1 1 3 3 7 1 d e ~ a n e l  (=). 
9,lO 

The synthesis of -- 5-13 (Scheme I) was straightforward and involved a catalytic hydrogenolysis of 

the nitrogen-oxygen bond of the isoxazolidine ring of the adamantane-spiro-isoxaaolidines 1 to fur- 
nish the correspmding aminoalcohols 4 which were not isolated bur rather underwent an intramolecular 
~ ~ ~ 1 i z ~ t i 0 1 1  to produce the subsrirured spiro[pyrrolidine-5,2'-rricyclo13.3.1.13*7ldecaaee~ and g 
(Table I). 

Table I. substituted ~~iro[~~rrolidine-5,2'-rricyclo13.3.1.1~'~]decanel Derivatives (5-13) 



Scheme I 

Table 11. Anti-inflammatory Activity of fhe Substituted ~~iro[p~rrolidine-5,2~-~ricyc10[3.3.1.1~~~]- 

decanesl in the Carrageenin-Induced Rat Paw Edema Assay 

Compound Dose (mglkg, oral) Paw Edema (mean + S.E.) Inhibition (%) - 

Indmethacin 4 9.2 + 0.2 - 14.2  t 0.3 30.6 
.- -- 

a statistically significant (~'0.01); Statistically significant (p,0.05). 
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Treatment of a lcohols  2 and 12 with appropr ia te  ac id  chlor ides  provided t h e  correspmding e s t e r  de- 

r i v s f i v e s  6-11 and 2, respect ive ly .  

When t e s t e d  i n  t h e  carrageenin-induced r a t  paw edema assay, some of t h e  t i t l e  adamantme-spiro-pyrro- 

l i d i n e  analogues showed anti-inflammatory a c t i v i t y  (Table 11). The two most a c t i v e  compounds of t h i s  

s e r i e s  were t h e  prapionyl and n-hexadecanoyl e s t e r s  8 and 13, respect ive ly ,  which when given ora l ly  

a t  doses of 50 mglkg, reduced t h e  edema by 37.5 and 201, respect ive ly .  Under s imi l a r  condit ions,  in-  

domethacin showed 30.6% inh ib i t i on  of edema a t  a dose of 4 mgkg (o ra l  adminis t ra t ion) .  When compa- 

red t o  i ts 2-carbonyl counterpart  6, the  hydrogenated analogue 2 was t h e  more a c t i v e  of t h e  two. 11 

EXPERIMENTAI 

Melting po in t s  were de temined on a Thomas-Hoover cap i l l a ry  melt ing poin t  apparatus and are uncorrec- 

t ed .  The i n f r a r e d  spec t r a  were obtained on a Nieolet  MX-1 FT spect~ophotometer  as  KBr discs .  The pro- 

ton nuclear  magnetic resonance spec t r a  were taken on a Varian EM-360A (60 MHz) spectrometer using t e t -  

ramethylsi lane as an i n t e r n a l  standard.  A l l  s pec t r a  were cons is tent  with t h e  assigned s t ruc tures .  

E l e m n t a l  analyses were within  t h e  acceptable l i m i t s  of 0.4% of theory. 

2-~ethyl-5-h~dronymeth~lspiro[isoxazolidine-3,2'-tricyclo[3.3.1.1~~~]decane] (3; R = cH20H) 

Under a n i t rogen atmosphere, 36.0 g (0.24 mol) of 2-adamantanone and 20.02 g (0.240 mol) of E-methyl- 

hydroxylamine hydrochloride were dissolved i n  600 ml of absolu te  ethanol.  S o d i u  bicarbonate (21.1 g, 

0.251 moll was added and the  resul t ing  suspension was refluxed f o r  3 h. Upon cooling to ambient tem- 

pera ture ,  t h e  solvent was removed under reduced pressure  leaving a crude s o l i d  res idue  containing 

2-adamantanone n i t rone  (1). The s o l i d  was suspended i n  600 ml of toluene and f i l t e r e d .  Al ly l  alcohol 

(2;  - R = W1 OH) (25 ml, 1.5 equiv) was added t o  the  f i l t r a t e  and t h e  so lu t ion  was refluxed under n i t ro -  7 . 
gen atmosphere f o r  18 h. Upon cooling t o  ambient temperature,  t h e  so lu t ion  was washed with water then 

d r i ed  over anhydrous magnesium s u l f a t e ,  and t h e  so lvent  was removed under reduced pressure t o  give a 

yellow a i l  which c rys t a l l i z ed  from ether-penfane (1 : l )  a f ford ing  30.08 g (53%) of i sonazo l id ine2 .  

Rec rys t a l l i z a t i on  from pentane furn ished a pure sample melting a t  93-96 'C. Compound 3 was used in 

t h e  next  s t e p  withoxt fu r the r  pu r i f i c a t i on .  

2-~ethyl-5-methoxyc~rbonylspiro[isoxazolidine-3,2'-tricyclo~3.3.1.1~~~ldecmel (3;  R = CO 2 CH 3 ) 

Compound 3 (R = CO CH ) was obtained by s procedure s imi l a r  t o  t h a t  described in t h e  above example by 
2 3 

replac ing  a l l y 1  a lcohol  wi th  methyl ac ry l a t e  (2; R = CO CH ). Recrys t a l l i z a t i on  fram methanol furni-  
2 3 

shed a pure saarple melt ing a t  166-170 'C. Yield - 19%. 

a * >  
Under a n i t rogen atmosphere. 6.02 g (25.b mmol) of compound 3 (R = CH20H) were d isso lved in 75 m l  of 

anhydrous pyridine.  The so lu t ion  was coaled in an i c e  ba th ,  then 10.0 ml (5.0 equiv) of methanesulfo- 

ny l  ch lor ide  w e r e  added dropwise over 15 min. The r e s u l t i n g  yellrm solu t ion  was s t i r r e d  fo r  l h  a t  

5 'C, then for  2 h a t  ambient temperature. The reac t ion  mixture was poured i n t o  water, then cautious- 

l y  neu t r a l i z ed  with s o l i d  K2C03 and ext rac ted  with methylene d ichlor ide .  The organic l aye r  was dried 

over anhydrous magnesium s u l f a t e  and t h e  solvent was removed under reduced pressure .  C rys t a l l i z a t i on  

from petroleum e t h e r  (bp 40-60 'C) gave 6.79 g (85%) of compound 3, mp 88-90 OC, which was used in 

t h e  next s t e p  without fu r the r  pu r i f i c a t i on .  

l-~ethyl-3-hydronjspi~pyrralidin-2-~nn-5,2'-trieyclo[3.3.1.1~~~]ddcane] (5) 
Compound 3 (R = C02CH3) (8.16 g, 31 rmnol) was dissolved in 200 m l  of g l a c i a l  a c e t i c  ac id  and hydroge- 

nolyzed i n  a Parr apparatus a t  2 atm over 0.8 g of 10% palladium-on-carbon c a t a l y s t .  Af ter  18  h ,  t h e  

suspension was suc t i on - f i l t e r ed  through celite. vacuum evapora t im  of t h e  solvent y ie lded  a yellow 



oil which was taken up in water, then made alkaline (pH 10) with 2 N sodium hydroxide and extracted 
with chloroform. The organic layer was dried over anhydrous magnesium sulfate and evaporated under 

reduced pressure leaving 6.47 g (89%) of compound 2, mp 145-147 'C (ethanol). a. Calcd for 
C H NO . C, 71.46; H, 8.99; N, 5.95. Fomd: C, 71.73; H, 9.05; N, 5.95. 
14 21 2' 
l-Methyl-3-~-hexadecanayloxyspiroIpyrrolidin-2--5,2'-tricyclo[3.3.1.13'7]decane] [k; R = 

CO(CH2)14CH31 

Under a nitrogen atmosphere, 2.1 ml (1.5 equiv) of triethylamine and 3.63 g (1.1 equiv) of palmitoyl 

chloride were added to a solution of 2.82 g (12 -01) of pyrrolidinone 5 in 50 ml of anhydrous tet- 
rahydrofuran. The mixture was stirred for 20 h at ambient temperature, then poured into ice-water 

and extracted with ether. The organic layer was dried over anhydrous magnesium sulfate and the sol- 

vent was removed under reduced pressure yielding an oily residue which was flash-chromatographed on 

neutral silica gel (Kieselgel 60, 230-400 mesh) using a 19:l mixture of merhylene dichloride and me- 

thanol as eluent. 3.64 g (64%) of ester 5 IR = CO(CH ) CH ] were obtained, mp 35.5-37.5 'C (pentanel. 2 14 3 
Anal. Calcd for C H NO . C, 76.06; H ,  10.85; N, 2.96. Found: C, 76.15; H, 10.94; N, 2.80. - 30 51 3' 
l-Methyl-3-methylcarbonyloxyspiro[pyrrolidin-2-one-5 ,2'-tricyclo[3.3.1.13'7]decane] ( I ;  R = COCH ) 

3 
Compound 1 was obtained by a procedure similar ro that described for 6 by using acetyl chloride in 
place of palmitoyl chloride. Crystallization from methanol-ether (1:19) provided an analytical sam- 

ple, mp 146-149 'C. Yield - 43%. s. Calcd for C H NO . C, 69.29; H, 8.36: N, 5.05. Found: C, 
16 23 3' 

69.33; H, 8.49; N, 5.04. 

l-~eth~l-3-ethoxycarbonyloxyspiro[pyrrolidin-2-one-5,2'-tricyclo[3.3.1.1~'~]decanel (8; R = COC2H5) 

Pyrrolidinone 8 was prepared by a procedure similar to that described for 5 by substiruting propio- 
nyl chloride for palmitoyl chloride; mp 157-159 'C (2-propanol). Yield - 39%. s. Calcd for 

C H NO . C, 70.07; H, 8.65; N, 4.81. Found: C, 70.04; H, 8.77; N, 4.70. 
17 25 3' 

l-kthyl-3-phenylcarbonyloxyspiro[pyrrolidin-2-one-5 ,2'-tricyclo[3.3.1.13'7]decane~ (9; R = COC6H5) 

The 3-phenylcarbonyloxy analogue !was obtained by a procedure similar to that described for 5 by 
using benroyl chloride in place of palmitoyl chloride; mp 113-115 'C (2-propanol). Yield - 67%. 
Anal. Calcd for C H NO . C, 74.31; H, 7.42; N, 4.13. Found: C, 74.32; H, 7.72; N, 4.05. - 21 25 3' 
l-kthyl-3-phenoxymerhyl~arbonyloxyspiro[pyrrolidin-2-one-5,2'-tricyclo[3.3.1.13'7ldecane~ (10; R = 

COCH20C6H5) 

Derivative 10 was synthesized by a similar procedure as described for 5 using phenoxyacetyl chloride 
in place of palmitoyl chloride; mp 129-132 'C (2-propanol). Yield - 46%. e. Calcd for C H NO . 

22 27 4' 
C, 71.52: H, 7.37; N, 3.79. Found: C, 71.56: H, 7.49; N, 3.74. 

l-Methyl-3-cinnamoyloxyspirolpyrrolidin-2--5,2'-tricyclo[3.3.1~13~7ldecane] (11; R = COCH=CHC6H5) 

Analogue g w a s  made by a procedure similar to that described for 5 by substituting cinnamoyl chlo- 
ride for palmitoyl chloride; mp 117-119 'C (ethyl acetate). Yield - 55%. e. Calcd for C H NO - 

23 27 3' 
C, 75.59; H, 7.45; N, 3.83. Found: C, 75.53; H, 7.58; N, 3.83. 

l-~eth~l-3-h~drox~s~irol~~rrolidine-5,2'-trlc~clo13.3.1.1~'~]decanel - (2) 
Compound J (R = U120S02cH3) (10.6 g, 31.7 mol) was dissolved in 90 m l  of glacial acetic acid and hyd- 

rogenated over 1.0 g of 5% palladium-on-carbon catalyst in a Parr apparatus at 40 psi. After 6 h, the 

~us~ension was filtered and the solvent was removed under reduced pressure. The residval oil was dis- 

solved in water, then made basic with solid K co and extracted with methylene chloride. The organic 
2 3 

layer was dried over anhydrous magnesium svlfate and the solvent was removed unde~ reduced pressure. 

Crystallization from ligroin (bp 90-100 OC) gave 5.98 g (85%) of derivative 11, mp 90-92 'C. s. 
Calcd for Cl4HZ3NO: C. 75.97; H, 10.47; N, 6.33. Found: C, 76.02: H, 10.50: N, 6.30. 

l-Methyl-3-n-hexadeeanoyloxyspi~0~pyrrolid-5,2'-tricyclo[3.3.1.1~~~]decane] (1;?) 
Compound 13 was prepared by treating the pyrrolidine alcohol 12 with palmitoyl chloride as described 
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for  6; mp 50-53 'C (pentane). Yie ld  - 44%. G. Calcd f o r  C30H53N02: C, 78.37; H, 11.62; N ,  3.05. 

Found: C, 78.50; H, 11.56; N, 2.78. 
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