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S U M M A R Y  

The synthesis of 3H and l 4 C  labeled &Z-ethyl-2-pheny1-4-(2- 
p iper idy l )  -I, 3 - d i o x o h e  hydrochloride (Va and Vb respec t ive ly )  
i s  described. The o p t i c a l l y  pure aI-)-2-(2-piperidyl)ethane-l, 2 

-diol hydrochloride f I I ) ,  obtained by hydrolyzing af+)-Z,Z-di- 

phenyl-4-12-piperidyll-l.3-diomlane hydrochloride(’) (I), is 
used as the  s tar t ing  material t o  minimize the  need f o r  separatiox 
o f  isomers i.2 the products. 

The d e x t r o r o t a t o r y  enantiomer of t he  a-racemate o f  2-ethyl-2-phenyl-4- 

(2-p i  p e r i  d y l  ) -1  ,3-dioxo1 ane h y d r o c h l o r i  de(2)  ( V )  i s  a d i s s o c i a t i v e  anes the t i c .  

I t s  pharmacologic and c l i n i c a l  p r o p e r t i e s  have been s tud ied  by a number of 

i n v e s t i g a t o r s .  (3-8) 

d i s t r i b u t i o n ,  e x c r e t i o n  and metabolism s tud ies  w i t h  t h i s  compound i n  t e s t  

animals and man. 

c a t a l y s i s  i n t o  two fragments, a d i o l  and a ketone, V has been l a b e l e d  w i t h  

t r i t i u m  i n  the  p i p e r i d i n e  r i n g  and w i t h  carbon-14 i n  the d ioxolane r i n g ,  SO 

* Generic Name: e toxadro l ,  j o i n t l y  developed by Cu t te r  Labora to r les ,  I nc .  

and The Upjohn Company, a l s o  r e f e r r e d  t o  as CL-1848C i n  the  l l t e r a t u r e .  

Radioact ive V i s  needed f o r  conduct ing absorpt ion,  

Because the  compound i s  r e a d i l y  hydro lyzed under a c t d  
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t h a t  b io t rans fo rma t ions  i n v o l v i n g  bo th  the i n t a c t  drug and each fraqment may be 

i n v e s t i g a t e d .  

D I S C U S S I O N  AND RESULTS 

The d i o l  p o r t i o n s  o f  the d ioxolanes I and V possess i d e n t i c a l  absolute 

c o n f i g u r a t i o n s  a t  the two c h i r a l  centers .  I n  order  t o  minimize isomer 

separat ion problems i n  t h i s  work, compound I was hydro lyzed t o  p rov ide  

o p t i c a l l y  pure I 1  f o r  convers ion t o  V .  I t  i s  of i n t e r e s t  t o  note t h a t  the 

a ( - )  isomer o f  d i o l  I 1  i s  assoc iated w i t h  the a ( + )  isomers o f  both d ioxolanes 

I and V . *  Because o f  the presence o f  a t h i r d  c h i r a l  center  i n  V a t  the 

2 - p o s i t i o n  o f  t h e  d ioxolane r i n g ,  r e a c t i o n  o f  the o p t i c a l l y  pure a ( - )  isomer 

o f  I 1  w i t h  1,l-diethoxy-1-phenylpropane gave r i s e  t o  a m ix tu re  o f  two 

d iastereoisomers o f  s t r u c t u r e  V .  

f r a c t i o n a l  c r y s t a l l i z a t i o n  t o  g i ve  the des i red  a ( + )  isomer o f  V .  

These were, however, r e a d i l y  separated by 

The s y n t h e t i c  pathways f o r  p repar inq  J H  and !'C l abe led  V are shown i n  

Scheme 1. The a ( + )  isomer o f  I a  was hydro lyzed t o  g i ve  u(-) I I a  which on 

t reatment  w i t h  1,l-diethoxy-1-phenylpropane a f fo rded  Va. As w i t h  I a  (see 

Ref, l ) ,  the t r i t i u m  l a b e l s  are a t  the 3 , 4 -  and/or 4,5- p o s i t i o n s  i n  the 

p i p e r i d i n e  r i n g  i n  Va. The s t a r t i n g  ma te r ia l  f o r  the 1 4 C  l abe led  product  (Vb) 

was benzoic acid-a-"+C prepared by carbonat ion o f  phenylmagnesi um bromide w i t h  

lSCO2. 

diethylcadmium y i e l d e d  propiophenone-!rC (111) .  

or thoformate l e d  t o  1 ,l-diethoxy-l-phenylpropane-l-14C ( I V ) ,  which was 

condensed w i t h  the  non- rad ioac t i ve  a ( - )  d i o l  I I b  t o  produce Vb w i t h  the "+C 

l a b e l  a t  t he  2-  p o s i t i o n  i n  the d ioxolane r i n g .  

The a c i d  was conver ted t o  i t s  a c i d  c h l o r i d e  which on r e a c t i o n  w i t h  

Treatment o f  111 w i t h  e t h y l  

* The "o"  des igna t ion  f o r  these isomers i s  used here i n  accordance w i t h  the 

assignment o f  Hard ie e t  ~ 2 . ~ ~ )  
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Scheme 1 

Synthesis o f  3H and "C Labeled 

d-2-Ethyl-2-phenyl -4- (2-pi  p e r i  d y l  ) -1.3-di 0x01 ane Hydrochlor ide 
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V a )  X = 3 H , Y = C  
b )  X = H, Y = 1°C 



384 Richard S.P. Hsi 

EXPERIMENTAL 

R a d i o a c t i v i t y  determinat ions were c a r r i e d  ou t  w i t h  a Packard Tri-Carb 

Model 314 l i q u i d  s c i n t i l l a t i o n  spectrometer us ing  d i o t o l  s c i n t i l l a t i o n  

so l ven t " ' )  and t o l u e n e - ~ - ~ H  and I4C as i n t e r n a l  standards. 

chromatography ( t l c )  p l a t e s  were analyzed w i t h  a Vanguard Hodel 880 Autoscanner 

equipped w i t h  a Model 885 Glass P la te  Scanner. Op t i ca l  r o t a t i o n  determinat ions 

were c a r r i e d  o u t  i n  MeOH s o l u t i o n s .  

Mlcroanalyses were obta ined f o r  the I n d i c a t e d  elements, and a l l  r e s u l t s  were 

w i t h i n  +0.4% o f  theory.  

Thin l a y e r  

M e l t i n g  p o i n t s  are uncorrected. 

Propiophenone-"T (111) 

Eenzoic acid-a-14C. sp. ac t .  1.50 m C i / d .  was prepared by the carbonation 

o f  a 0.24 M s o l u t i o n  o f  PhMgBr i n  Et20 w i t h  I 4 C O 2  generated from Ba"+C03, 

accord ing t o  the  procedure o f  Eberson.(') The a c i d  (1.832 q, 15.0 m o l e s )  was 

conver ted t o  I 1 1  by a m o d i f i c a t i o n  of  the procedure o f  Dauben, et ~ 1 . ' ~ ' )  uin 

benzoyl-a-"C c h l o r i d e .  

h o t  (85-90"C. 1 h r )  2N NaOH t o  remove benro ic  acid-u-*'C and unreacted 

b e n ~ o y l - a - ' ~ C  c h l o r i d e .  The m ix tu re  o f  neu t ra l  reac t i on  products was then 

chromatoaraphed on a 3 x 50 cm column o f  150 q o f  s i l i c a  qel e l u t e d  w i t h  5% 

v/v  E tOAC i n  cyclohexane. 

4.5 ml/min a f t e r  a fo re run  o f  200 m l .  The pooled residues from f r a c t i o n s  19 

throuqh 36, 1.131 q (56.2% y i e l d ) ,  were found t o  be i d e n t i c a l  t o  an authent-c  

sample o f  1-phenyl-1-propanone by t l c  ( s i l i c a  oe l .  5% v / v  E t O A C  i n  cylclohexane) 

and were used w i t h o u t  f u r t h e r  p u r i f i c a t i o n  i n  the next  s tep.  

The crude r e a c t i o n  product  mix ture was t r e a t e d  w i t h  

The e lua te  was c o l l e c t e d  i n  15 m l  f r a c t i o n s  a t  

1,l-Diethoxy-l-phenylpropane-l-"+C ( I V Y  

To a m ix tu re  of 1.131 g (8 .4 m o l e s )  o f  I 1 1  and 2 m l  (%11.5 m o l e s )  o f  

e t h y l  o r t h o f o n a t e  and 3.5 m l  of absoiute E t O H  was added 0.5 rnl o f  20% w/w 

anhydrous HC1 i n  EtOH. 

k e p t  a t  room temperature ove rn igh t  and concentrated, f i r s t  a t  50°C and 70 nnn Hg, 

The i n i t i a l l y  m i l d l y  exothermic r e a c t i o n  m ix tu re  was 
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then a t  room temperature and 0.6.m Hq.to give 1.57Q CI (90% y i e l d )  o f  1". 

Simi lar ly,  from 2.684 mq (20 m o l e s )  o f  propiophenone and 3.112 mq (21 mo les )  

o f  e thy l  orthoformate, there was obtained 3.895 q (93.5% y i e l d )  of non- 

rad i  oac t l  ve 1 ,l -di ethoxy- 1 -phenyl propane. 

Tr i t ium Labeled a(-)-2-(2-Piperidyl)ethane-l.2-dlol Hydrochloride (1101 

A mlxture o f  900 mg (2.6 m o l e s )  of I a, a(+), and 3.5 m l  o f  MeOH contalning 

3.3% v/v 2N HCl  was ref luxed w i th  s t i r r i n g  f o r  2 hrs and concentrated a t  5OoC 

and 73 mn Hg. 

t o  c rys ta l l i ze ,  and recrys ta l l i zed  from I -P rOH and dr ied  under vacuum a t  8OoC 

t o  give 365 mg o f  I l a .  a(-), 77.2% y ie ld ,  sp. act .  73.6 pCi/mq o r  13.4 m C i M 4 .  

S imi la r ly ,  Ib, a(+), was hydrolyzed t o  give I I b ,  a(-). 

The residual  o i l  was repeatedly t r i t u r a t e d  w l th  Et,O, allowed 

Tr l t ium Labeled a(+)-2-Ethyl-2-phenyl-4-(2-piperldyl)-l,3-Dioxolane 

Hydrochloride (Va l  

A mixture o f  364 mg (2.0 m o l e s )  o f  I l a ,  a(-), 5rH) ma (2.4 mo les )  o f  

1 .I-diethoxy-1-phenylpropane, 1.5 ml o f  I-PrOH and 0.1 m l  o f  20% w/w anhydrous 

HC1 I n  i-PrOH was refluxed w i th  s t i r r i n g  under N2 f o r  2 hrs and kept a t  room 

temperature overnlght. The resu l t i ng  so l ids  were dispersed w i th  1 m l  o f  

I -P rOH,  f i l t e r e d ,  washed w i th  cold i - P r O H  followed by Et,O and dr ied.  

crude product. 355 mq, 59.5% y ie ld ,  mp 219-220°C, was rec rys ta l l i zed  from 

8: l  v/v 1-PrOH-MeOH t o  give 251 mg o f  crop A, mp 220.5-222°C. The mother 

l iquors  were combined and concentrated under reduced pressure. 

was recycled by re f l ux ing  w i th  230 mg o f  1 ,l-diethoxy-1-phenylpropane i n  

HC1-1-PrOH f o r  2 hrs and r e c r y s t a l l i z i n g  the crude from 1-PrOH-%OH t o  give 76 

mg o f  crop B, mp 221-222'C. 
from i-PrOH-MeOH t o  give 248 mg (41.5% y l e l d )  o f  Va, mp 222-224OC; [a], MeOH 

+ 15"; sp. act. 45.4 u C i / q  o r  13.5 mCl/mM: radiochemically pure by t l c  

( s i l i c a  qel. 10% v/v MeOH I n  CH2C12): am2 (C16H2bC1N02): C, H, N. 

The 

The residue 

Combined crops A and B were again rec rys ta l l i zed  
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Carbon-14 Labeled ~(+)-2-Ethyl-2-phenyl-4-(2-piperidyl)-l,3-dioxolane 

Hydrochl o r 1  de ( Vb ), 

S i m i l a r l y  as above, from 1.570 g (7.5 m o l e s )  o f  I V  and 1.238 9 

(6.8 m o l e s )  I I b .  a ( - ) ,  t he re  was obta ined 1.303 g o f  crude product ,  mp 

219-220°C. which was r e c r y s t a l l i z e d  from 8 : l  v/v i-PrOH-MeOH t o  a f f o r d  1.007 Q 

(49.6% y i e l d )  o f  Vb, mp 223-225°C: 

1.50 m C i / M ;  rad iochemica l l y  pure by t l c  ( s i l i c a  ge l .  10% v/v I b O H  i n  C H 2 C l 2 :  

+ 16'; sp. a c t .  5.03 uCi/ma o r  

U M Z  (C16H2t,ClN02): C, H. N. 
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