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Current  theor ies  concerning the mechanism of anesthetic action suggest that the  aqueous and lipoid 
solubil i t ies,  sur face  activity,  and ionizabil i ty at physiologically significant pH levels are  among the physico-  
chemical  p roper t i e s  which play an impor tant  par t  in de termining  the eff icacy of a compound as an anesthetic 
agent [1, 2]. 

We have previously  ca r r i ed  out an examination of a large se r i e s  of e s t e r s  of var ious  5-aminomethyl  
-4 -pheny l - l , 2 ,5 - t r ime thy lp ipe r id ino-4 -o l s  [3]. The e s t e r s  compr ised  aceta tes ,  propionates ,  benzoates ,  
p -n i t robenzoates ,  p-aminobenzoates ,  c innamates ,  and phenoxyacetates ,  and among these compounds, which 
were in the fo rm of dihydrochlor ides ,  were  some which had marked  anesthetic p roper t i e s  and were  never -  
theless  of a low degree  of toxici ty.  The g rea tes t  anesthetic activity was found among the cinnamates ,  ben-  . . . . . . .  
z• p-aminobenzoates ,  and phenoxyacetates  of piperidinols  containing the diethylamino- or  hexamethyl-  
eneimino-group;  and compounds of this type,  at concentrat ions 0.25-0.5%, could induce deep and prolonged 
anesthesia ,  both te rmina l  and inf i l t rat ive,  lasting up to 2-4 h. In this respec t ,  the new compounds exceeded 
in activity that of the well-known anesthet ic  agent, xycaine (lidocaine), and were ,  in addition, less  toxic than 
the la t te r .  Unfortunately however ,  as well as possess ing  these p roper t i e s ,  the stated dihydroehlorides  had 
an i r r i t an t  action and, being ra the r  acid in cha rac t e r  (the pH values of the most  active among them, de te r -  
mined in 1% aqueous solution, fell  within the range 2.2-2.7),  the i r  use in actual p rac t ice  finally proved to be 
cont ra indic~ed .  

The e s t e r s  in question were  piper idine der ivat ives  and, apar t  f rom the he terocycl ic  ni t rogen atom in 
the ring, c a r r i e d  an amino group in the side chain. The excess ively  acid cha rac te r  of solutions of the i r  
dihydrochlorides  may be ascr ibed  to these  s t ruc tura l  fea tures ,  and there  was a reasonable  expectation 
the re fo re  that by replacing the basic  piperidine ring by a neut ra l  t e t rahydropyran  res idue compounds would 
resu l t  which would be more  lipophilic, and would give r i se  to salts  less acidic in cha rac te r .  

With these  ideas in mind, we have now renewed our  ea r l i e r  at tempts [3] to find anesthetic agents 
among hi therto unexamined e s t e r s  of he te rocyc l ie  :yTamino alcohols,  and have under taken theprepara t ion  and 
pharmacological  investigation of a se r i e s  of compounds of a s t ruc tu re  analogous to that of the amino e s t e r s  
previously  studied [3] but der ived f rom te t rahydropyran  instead of piper idine.  Our resul ts  are  r ecorded  in 
the presen t  communication.  

The star t ing mateYial for  the prepara t ion  of the new es t e r s  was 2 ,2 -d imethy l -4 - t e t r ahydropyranwhich ,  
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TAB LE 1o E sters of 5-Aminomethyl-2,2-  dimethyl-4-phenyltetra- 
hydropyran-4-ols 
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,*Nip of crystall ine bases (~ (VI) 81-82 (from heptane),(IX) 
81o5-82o5 (from heptane),(XII) 146-147 (from heptane/etlaanol), 
(XII1) 190-191 (from heptane/ethanol), (XIV)153-154 (from heptane/ 
ethanol), (XV) 151-152 (from heptane/ethanol). 

Hydrochlorides of the fifteen bases  (all melt with decomposition) 
crystall ized from: (III) acetone/ethanol,  (IV)acetone,(V) dioxane, 
(Vt) ethyl acetate/methanol,(VII) acetone/methan01,(VIII) ethyl ace- 
tate/methanol,(IX) ethanol, (X) dioxane, (XI) dioxane, (XII) ethyl ace-  
tate/methanoi,(XIII) acetone/methanol,  (XIV) ethyl acetate/methanol,  
(XV) ethyl acetate/methanol,(XVI) ethyl acetate/methanol,(XVII) ethyl 
acetate/methanol.  

on aminomethylation with formaldehyde and various secondary bases,  furnished a ser ies  of aminomethyl 
derivatives (I), and these, with phenyllithium, gave the lithium alcoholates of the corresponding phenyltetra- 
hydropyranols (II). The two-dimensional and s tere .chemica l  structures of these fl-amino ketones (!) and 
,-/-amino alcohols (II) were confirmed by means of PMR measurements as wel l  as by IR- and m a s s - s p e c -  
trometry.  The desired amino es ters  (III-XVII) were obtained by interacting the lithium alcoholates with 
the chlorides of propionic, benzoic, cinnamic,'and phenoxyacetic acids. The fifteen compounds so pre-  
pared (see Table 1) differed among themselves in structure only with respect  to (a) the nature of the basic 
residue (Nft2) in the side-chain aminomethyl group and (b) the nature of the acid radical (ft'CO) in theester  
grouping. 

Vacuum distillation of the products 'presented difficulties and was attended by the risk of decomposition; 
the compounds were therefore isolated and characterized as hydrochlorides. The bases recovered from 
t h e s e  sa l t s  p r o v e d ,  in the c a s e  of the s i x  compounds  (VI), (IX), (XII), (XIII),  (XIV), and  (XV), to be c r y s t a l -  
l ine  s u b s t a n c e s ;  but the r e m a i n i n g  n i ne ,  v i z .  (III), (IV), (V), (VII), (VIII), (X), (XI), (XVI), and  (XVII), w e r e  
v i s c o u s  l iqu ids .  In al l  f i f teen  c a s e s ,  the  puri ty  and h o m o g e n e i t y  of the compounds  were contro l l ed  by thin 
l a y e r  chromatography  (TLC) .  

P h a r m a c o l o g i c a l  e x a m i n a t i o n  of the new compounds  c o n s i s t e d  in (a) ins t i l l a t ion  of  0~ so lut ions  
i n to  rabbi t ' s  e y e ,  and 03) subcutaneous  a d m i n i s t r a t i o n  of s i m i l a r  so lu t ions  to guinea  p ig s .  The f o r m e r  of  
t h e s e  two t e c h n i q u e s  s e r v e d  to e s t a b l i s h  the product ion  of  t e r m i n a l  a n e s t h e s i a ,  whi le  the lat ter  furn i shed  
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the c r i t e r ion  fo r  the cor responding  inf i l t ra t ive  effect .  The resu l t s  showed that,  of the compounds tes ted ,  
the mos t  s table  f o r m  of anes thes ia  was produced by the phenoxyaceta te  (XVII), a 0.25% solution of which 
could induce ef fec ts  las t ing 120-150 min (terminal)  and 90-225 rain (infi l trative).  Relat ively deep and p r o -  
longed t e rmina l  anes thes ia ,  las t ing 30-90 min,  was also r eco rded  with the phenoxyaceta te  (XVI) and the 
c innamate  (XIV). On the other  hand, the t e rmina l  anes thes ia  produced by the propionates  and benzoates  was 
e i ther  only par t i a l ly  developed,  o r  e l se  of shor t  durat ion and incons iderable  in degree .  Thus,  the only ben-  
zoates  which, in 0.5% solution, were  able to induce full t e rmina l  anes thes ia  for  as long as 15-30 min were  
(VIII) and (XI); the s a m e  two compounds,  on the other  hand, showed a m o r e  marked  effect  as inf i l t ra t ive 
anesthet ic  agents .  Of the benzoa tes ,  the mos t  last ing inf i l t ra t ive  effects  (up to 120-220 min) were  produced 
by compounds (VIII), (X), and (XIII), while among the p rop iona tes ,  the inf i l t ra t ive  effects  of compounds (III) 
and (VII) could endure for  50-165 mino 

The compounds desc r ibed  in this pape r  were  of low toxicity,  and showed no i r r i t an t  effects .  

In conclusion it may be s ta ted the re fo re  that  although e s t e r s  of -y--amino alcohols of the t e t r ahydropyran  
s e r i e s  a re  devoid of i r r i t an t  action, the compounds a re ,  as anesthet ic  agents ,  r a t h e r  l ess  successfu l  than 
were  the i r  e a r l i e r  p iper id ine  analogs.  

E X P E R I M E N T A L  M E T H O D  

Thin l aye r  ch romatography  was c a r r i e d  out with unmounted a lumina p la tes .  The alumina was of 
Grade II act ivi ty,  and the so lven t  s y s t e m  was pe t ro l eum ether  : diethyl e ther  : : 1 : 3. 

P r epa ra t i on  of Phenylli thiumo A suspension of 2 g - a t o m  of l i thium meta l ,  in the fo rm of fine shavings,  
in anhydrous e ther  was s t i r r e d  in a cu r r en t  of dry ni t rogen and t r ea t ed  d r~  with a solution of 1 mole 
of b romobenzene  in e ther .  The solvent  was kept boiling and the mix tu re  s t i r r e d  until the meta l  had comple te -  
ly d issolved.  

Propionate  of 5 -Die thy laminomethy l -2 ,2 -d ime thy l -4 -pheny l t e t r ahydropyran -4 -o l  (III). An e the rea l  
solution of phenyll i thium, p r e p a r e d  f r o m  li thium meta l  (1o4 g) and b romobenzene  (16 g), was s t i r r ed ,  cooled 
to -10  ~ and t r ea t ed  with the hydrochlor ide  of 5 -d ie thy laminomethy l -2 ,2 -d ime thy l -4 - t e t r ahydropyran  (I); 
R = C2H 5. The mix ture  was boiled (36~) for  3 h, then cooled to -10  ~ and t r ea t ed  dropwise with a solution of 
propionyl  chlor ide (18.5 g) in 20 ml  of anhydrous ether ;  this  mix tu re  was s t i r r e d  and the solvent kept boiling 
during 24 h. When the reac t ion  was complete  (as shown by TLC) the mix tu re  was t r ea t ed  with diluted hydro-  
chlor ic  acid (1 : 1) until the p r e c i p i t a t e h a d  dissolved.  The e therea l  l aye r  was separa ted ,  and the aqueous 
l aye r ,  a f te r  being washed  with e the r  to r em ove  neutra l  subs tances ,  was sa tu ra ted  with po ta s s ium carbonate  
and repeatedly  ex t rac ted  with e ther .  The resul t ing ex t r ac t s  were  dr ied ove r  magnes ium sulfate,  the solvent 
r emoved  by evaporat ion,  and the res idue  so obtained dried to constant  weight in a v a c u u m ' d e s i c c a t o r .  This 
was (III) base ,  a thick liquid weighing I4.3 g, r ep resen t ing  a yield of 82% calculated on amino ketone (I). 
The hydroehlor ide  was obtained by dissolving the base  in e the r  and adding a sa tu ra ted  solution of dry  hydro-  
gen chloride in anhydrous e ther .  

The compounds (IV), (V), (VI), and (VII) and the i r  hydrochlor ides :  were  obtained in an analogous 
manner .  

Benzoate of 5 -Die thy lamin0methy l -2 ,2 -d ime thy l -4 -pheny l t e t r ahydropyran -4 -o l  (VIII)~ The l i t h i u m  
alcoholate of the amino a lcohol  (11) (R = C2H5) was obtained, as in the foregoing example ,  f rom meta l l i c  
l i thium (1 g), b romobenzene  (12 g), and 6.3 g of the hydrochlor ide  of ( I )  (R = C2H5) in an anhydrous e therea l  
medium.  The resul t ing solution was cooled to - 1 0  ~ s t i r r e d ,  and t r ea t ed  dropwise with a solution of benzoyl  
chloride (14 g) in 30 ml  of anhydrous e ther .  The solvent  was then brought  to the boil  and s t i r r ing  continued 
for  1 h, whereupon the reac t ion  mix tu re  was allowed to stand at r oom t e m p e r a t u r e  for  48 h. Diluted hydro-  
chlor ic  acid (1 : 1) was next added to pH 2.0, and the resul t ing p rec ip i t a te  of the hydrochlo~ide of (VIII) f i l -  
t e r ed  off and washed,  f i r s t  with m o r e  of the s a m e  hydrochlor ic  acid solution and finally with e ther .  The 
yield,  a f t e r  drying,  was 8.9 g (83%). 

The benzoates  (IX), (X), (XI), (XII), and (XIII) were  obtained in an analogous manner .  

The Cinnamates  (XIV) and (XV)~ and the Phenoxyace ta tes  (XVI) and (XVII). The method of p repa r ing  
these  compounds was the s a m e  as that ,  desc r ibed  above, used for  the p repa ra t ion  of compound (HI), viz .  by 
the action of c innamic o r  phenoxyacet ic  acid chlor ide,  as the case  may be,  on the l i thium alcoholate of the 
appropr ia te  amino alcohol (II)o 
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The A m i n o - E s t e r  B a s e s  (III-XVII). These  were  r e c o v e r e d  f r o m  the i r  pur i f ied  sa l t s  by t rea t ing  the 
aqueous solutions of the l a t t e r  with p o t a s s i u m  carbonate  followed by ext rac t ion  with ether~ The ex t r ac t s  
were  dr ied o v e r  magnes ium sulfate  and the solvent  then dr iven off in each case ,  In the case  of compounds 
(VI), (IX), (XII), (XIII), (XIV), and (XV), the res idues  so obtained crys ta l l ized ;  but in the remain ing  nine 
cases  the res idues  r ema ined  as v i scous  oi ls ,  and these  were  conver ted  back  to hydrochlor ides  by the method 
descr ibed  above for  the r econve r s ion  of (III) to i ts  hydrochloride~ 
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