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A method was developed for  the synthes is  of the f i r s t  r ep re sen ta t i ve  of the p rev ious ly  
unrepor ted  qulnuclidine de r iva t ives  with four  geminal  subst i tuents  in the a -pos i t i ons  with 
r e s p e c t  to nitrogen, viz. ,  2 ,2 ,6 ,6- te t ramethylquinucl idine,  f r o m  t r iace tonamine .  Two 
va r i an t s  were  studied fo r  building up the chain f r o m  two CH 2 l inks  in the T -posi t ion of 
t r i ace tonamine  using the Reformatsk i i  and Knoevenagel  reac t ions .  

Systemat ic  invest igat ions in r ecen t  y e a r s  have led to the development  of access ib le  methods for  the 
synthesis  of numerous  quinuclidine de r iva t ives  which contain subst i tuents  in var ious  posi t ions  of this b i -  
cyclic  s y s t e m  [1]. However,  quinuclidine compounds with four  geminal  subst i tuents  in the a -pos i t ions  r e l a -  
t ive to ni t rogen have not yet  been descr ibed .  Meanwhile, compounds of this type are  of cons iderable  in te res t  
fo r  biological  study. The 2 ,2 ,6 ,6- te t ramethylquinucl id ine  that we synthesized in the f o r m  of var ious  sa l t s  
has cons iderab le  ganglion-blocking activity,  and i ts  hydrobromide  (I), under the name temekhin,  has  been 
approved fo r  medica l  applicat ion f o r  hypertonic  d i sease ,  gas t r i c  and duodenal u l ce r s ,  bronchia l  as thma,  
and for  the el iminat ion of s p a s m s  of the pe r iphe ra l  v e s s e l s  [2]. 

2 ,2 ,6 ,6 -Te t r ame thy l -4 -p ipe r idone  (tr iacetonamine) {II) [3, 4] was used as the s tar t ing  compound for  
the synthes is  of I. The building up of the ca rbon  cnain in the T -posi t ion of the piper idine r ing  by two c a r -  
bon a toms is n e c e s s a r y  fo r  t rans i t ion  f r o m  II to the cor responding  quinuclidine compound. This was 
achieved by  Refo rmat sk i i  condensation of II with b romoace t i c  e s t e r  or by Knoevenagel  condensation of II  
with cyanoacet ic  e s t e r .  

The reac t ion  of t r i ace tonamine  with ethyl b r o m o a c e t a t e  under the conditions of the Reformatsk i i  r e a c -  
tion gives 2 ,2 ,6 ,6 - t e t r amethy l -4 -hydroxy-4 - (ca rbe thoxymethy l )p ipe r id ine  (IID, which is dehydrated to the 
cor responding  unsatura ted  e s t e r  (IVc) by reac t ion  with thionyl chlor ide or phosphorus  oxychloride.  Com-  
pound IV in the f o r m  of the f r e e  acid (IVa) and i ts  methyl  e s t e r  (IVb) was also obtained f r o m  V - the product  
of the reac t ion  of t r i ace tonamine  with cyanoacet ic  e~ter .  Knoevenagel  condensation of II  with cyanoacet ic  
e s t e r  p roceeds  read i ly  in the p r e s e n c e  of ammonium aceta te  in ref luxing benzene with azeotropic  d is t i l l a -  
tion of the water  f o r m e d  and is comple te  in 1 h. 

More  prolonged heat ing in benzene or the use  of higher-boil ing solvents  (toluene and xylene) leads  to 
subsequent  p r o c e s s e s :  N-acetyla t ion  of V and r e a r r a n g e m e n t  of the VI f o r m e d  to unsa tura ted  piper idone 
VII [5], which lowers  the yield of V. Selection of the opt imum conditions made  it poss ib le  to accompl ish  
the synthes is  of 2 ,2 ,6 ,6 - te t ramethy l -4 - (ca rbe thoxycyanomethy lene)p iper id ine  iV) in 97o/0 yield. The I~MR 
spec t rum of the hydrochlor ide  of V (in D20 with t e t r amethy l s i l ane  as the in ternal  standard) contains two 
s inglets  (12 proton units) at 1.80-1.84 ppm f r o m  the protons  of the four  pa i red  equator ia l  and axial methyl  
groups in the a -  and ~ ' - pos i t i ons  of the piperdine ring, two singlets  of two p ro ton  units (3.26 and 3.59 ppm) 
f r o m  the pro tons  of the two CH 2 groups in the fi - and fi ' - pos i t ions  of the piper idine  r ing (which are  shielded 
di f ferent ly  by  the carbe thoxycyanomethylene  res idue) ,  in addition t o  s ignals  f r o m  the protons  of the c a r b -  
ethoxy group (tr iplet  at 1.67 ppm and quar te t  at 4.63 ppm). 
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Saponification of V and subsequent  pa r t i a l  decarboxylat ion is accompanied b y  migra t ion  of the double 
bond to the endocyclic posit ion and r e s u l t s  in the fo rmat ion  of (2,2,6,6- tetramethyl-A 3-dehydro-4-piper idyl)  
acetic acid (IVa), which is e s te r i f i ed  by methanol  with sulfur ic  acid to e s t e r  IVb. The 1)MR spec t rum of 
e s t e r  IVb, obtained in CDC13 with t e t r ame thy l s i l ane  as the internal  s tandard,  contains a s inglet  of two p r o -  
ton units f r o m  the methylene  group in the f l -pos i t ion  of the r ing (1.74 ppm), a s inglet  f r o m  the proton on 
the double bond in the A3-dehydropiper idine r ing (5.45 ppm), a s inglet  of two proton units f r o m  the m e t h -  
ylene group in the side chain next to the ca rbomethoxy  group (2.82 ppm), in addition to s ignals  f r o m  the 
th ree  protons  of the ca rbome thoxy  group (3.55 ppm) and the 12 protons  of the four  methyl  groups in the ~-  
and o~'-positions of the r ing (0.86-1.2 ppm).  

As would be expected,  reduct ion of the exocycl ic  double bond in V p roceeds  cons iderab ly  m o r e  read i ly  
than reduct ion of the double bond in the 3 ,4-posi t ion of the te t rahydropyr id ine  r ing  of e s t e r  IVb. While r e -  
duction with a pla t inum ca ta lys t  (1% of the weight of the compound) is comple te  in 3-4 h in the f i r s t  case ,  in 
the hydrogenat ion of e s t e r  IVb inc reas ing  the amount of plat inum by  a f ac to r  of 10 makes  it poss ib le  to 
comple te  the p r o c e s s  only in 30-40 h. The double bond in the product  of the reduct ion of e s t e r  IVb with 
l i thium aluminum hydride,  viz.,  2 , 2 , 6 , 6 - t e t r a m e t h y l - 4 -  (2-hydroxyethyl)-A 3-dehydropiperidine (VIII), is also 
hydrogenated ve ry  slowly. It was not expedient  to use  pal ladium or nickel ca ta lys t s  for  the hydrogenation 
of VIII s ince the p r o c e s s  is inhibited to an even g r e a t e r  degree ,  while se lec t ive  reduction of the exocycl ic  
double bond in V is r ead i ly  achieved even during reduction with pal ladium on a support  (carbon or ca lc ium 
carbonate)  at r o o m  t e m p e r a t u r e  and 15-20 a tm.  Selective reduct ion could not be achieved with a nickel 
ca ta lys t :  the ni t r i le  group is reduced along with the c a r b o n - c a r b o n  double bond. 

Subsequent saponif icat ion in the product  of reduct ion of V, viz.,  2 , 2 , 6 , 6 - t e t r ame thy l -4 - ( ca rbe th o x y -  
cyanomethyl)piper id ine  (IX), of the ni t r i le  and carbe thoxy  groups with par t ia l  decarboxylat ion of the sub-  
sti tuted malonic  acid fo rmed ,  can be accompl ished  in one s tep by ref luxing it with concent ra ted  hydrochlor ic  
acid fo r  15 h. The high yields in the p r e p a r a t i o n  of V, IX, and Xa make it poss ib le  to c a r r y  out all of these  
reac t ions  without isolat ion of the pure  products  in the indicated s teps  and to obtain, a f te r  es ter f f ica t ion  of 
acid Xa, methyl  (2 ,2 ,6 ,6 - t e t r amethy l -4 -p ipe r idy l )ace ta te  (Xb) immedia te ly  in an overa l l  yield of 48.5%, 
based  on t r i ace tonamine  (II). Reduction of e s t e r  Xb with l i thium aluminum hydride  gave a 93% yield of 
2 ,2 ,6 ,6 - t e t r amethy l -4 - (2 -hydroxye thy l )p ipe r id ine  (X1), which is identical  to the product  of catalyt ic  hydrog-  
enation of alcohol VIII. This s e r i e s  of r eac t ions  accompl i shes  the building up into the t r i ace tonamine  
chain of the two CH 2 links n e c e s s a r y  for  c losing the quinuclidine r ing.  Subsequent t r ans fo rma t ions  reduce  
to substitution in XI of the hydroxy group by  halogen and cycl izat ion of 2 ,2 ,6 ,6 - t e t r ame thy l -4 - (2 -ha loe thy l ) -  
p iper idine  (XI1) te the cor responding  te t ramethylquinucl id ine  (1). 

The r e p l a c e m e n t  of the hydroxy group in alcohol XI  by chlor ine  is r ead i ly  accompl ished  by  heat ing 
with thionyl chlor ide.  However,  the cycl iza t ion of the thus - formed 2 ,2 ,6 ,6 - t e t r ame thy l -4 - (2 -ch lo roe thy l ) -  
piper idine (XIIa) me t  with difficulty because  of the r e l a t ive ly  low labi l i ty  of the chlor ine during the a lkyla-  
tion of the ni t rogen shielded by the four  methyl  groups in the ~-  ~ ' - pos i t i ons  of the piper idine  ring. Chlo- 
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r ine  is r e p l a c e d b y  iodine by  heating chlor ide  XIIa  with excess  sodium idodide in acetone, and the 2,2,6,6-  
t e t ramethy l -4 - (2 - iodoe thy l )p iper id ine  (XIIc) f o r m e d  is pa r t i a l ly  cycl ized even on heating in acetone. 

The r ep l acemen t  of the hydroxy group in alcohol XI  by  b romine  is quite ful ly accompl ished by r e -  
fluxing with 40% hydrobromic  acid with s imul taneous dist i l lat ion of the m o r e  dilute hydrobromic  acid f o r m e d  
during the reac t ion  or by  ref luxing XI  in benzene with phosphorus  t r ib romide .  2 ,2 ,6 ,6 -Te t r ame thy l -4 - (2 -  
bromoethyl )p iper id ine  (Xl]b) is r ead i ly  cycl ized by ref luxing in xylene to f o r m  2 ,2 ,6 ,6- te t ramethylquinucl i -  
dine hydrobromide .  

EXPERIMENTAL 

2 ,2 ,6 ,6 -Te t r ame thy l -4 -hydroxy-4 - (ca rbe thoxymethy l )p ipe r id ine  (HI). Zinc dust  [15.1 g (250 mg-a tom)]  
and 45 ml  of d ry  benzene were  added to 12 g (77 mmole)  of t r i ace tonamine  (I1) and 45 ml  of anhydrous e ther ,  
ni t rogen was bubbled through the mix ture ,  and 25.2 g (150 mmole)  of ethyl b romoace t a t e  was added. After  
this,  s eve ra l  c r y s t a l s  of iodine were  added, and the mix tu re  was s t i r r e d  at 60 dog for  30 rain. Then, at 
in te rva l s  of 30 min,  two 7.38-g (110 rag-atom) por t ions  of zinc dust  and two 10-ml por t ions  of e t h e r - b e n z e n e  
(1:1) we re  added, the mix tu re  was s t i r r ed  at 60 deg fo r  3.5 h, and 17 ml  of absolute alcohol was added. The 
reac t ion  m a s s  was cooled to 5-10 dog, 17 ml  of acetic acid was added, the zinc dust was f i l tered,  and the 
f i l t r a te  was acidified with hydrochlor ic  acid. The aqueous l aye r  was separa ted ,  and the b e n z e n e - e t h e r  so lu-  
tion was addit ionally ex t rac ted  with hydrochlor ic  acid. The hydrochlor ic  acid solutions were  combined, 
made alkaline with excess  50% po ta s s ium carbonate  solution, and ex t rac ted  with dichloroethane to give 13.45 
g (71%) of p iper id ine  HI as a l ight -ye l low liquid with bp 127-129 deg (8 ram) which was soluble in the usual  
organic solvents .  Found%:  C 64.1; H 10.2; N 5.7. Ci2H25NO 3. Calc. %: C 64.2; H 10.4; N 5.8. 

Ethyl (2 ,2 ,6 ,6 -Te t ramethy l -A3-dehydro-4-p iper idy l )ace ta te  (IVc). A) Piper id ine  IiI [3.72 g (15 mmole)]  
was d isso lved  in 15 ml  of absolute e ther ,  an e the r  solution of hydrogen chlor ide was added until the mix tu re  
gave an acid reac t ion  to Congo red,  and the e ther  was r emoved  by  vacuum dist i l lat ion.  The res idue  was d i s -  
solved in 40 ml  of ch loroform,  40 ml  of thionyl chlor ide was added, and the mix tu re  was heated at 45-50 deg 
{bath t empera tu re )  fo r  10 h. The excess  thionyl chlor ide and ch lo ro fo rm were  r emoved  by vacuum dis t i l -  
lation, and the res idue  was d isso lved  in 20 ml  of water .  The aqueous solution was made  alkal ine with ex-  
cess  50% po ta s s ium carbonate  solution and ex t rac ted  with e ther  to give 2.2 g (63%) of e s t e r  IVc as a co lo r -  
l e s s  liquid with bp 92-94 deg (1 ram) which was soluble in the usual organic solvents .  Found % : C 69.21 
H I0o0; N 6.3. CI3H23NO 2. Calc. %: C 69.3; H 10.3; N 6.2. 

B) Phosphorus oxychloride [2.64 g (17 mmole)] was added to 4.1 g (17 mmole) of III in 10 ml of dry 
benzene, and the mixture was refluxed for 1.5 h. The reaction mass was cooled and poured into 40 ml of 
water, and the benzene layer was separated and washed with hydrochloric acid. The combined acid ex- 
tracts were made alkaline with excess 50% potassium carbonate solution and extracted with ether to give 
2.63 g (62%) of ester IVc. 

2,2,6,6-Tetramethyl-4-(carbethoxycyanomethyiene)piperidine (V). Compound II (31.1 g (200 mmole)] 
and 22.6 g (200 mmole) of ethyl cyanoacetate were dissolved in 100 ml of benzene, 6.22 g (80 mmole) of 
ammonium acetate was added, and the mixture was refluxed for 1 h with azeotropic distillation of the water. 
The reaction mixture was then treated with 50 ml of 50% potassium carbonate solution and extracted with 
benzene. Drying of the extract and removal of the benzene by distillation gave 50 g (97~0) of crude nitrile 
V. The pure nitrile V was obtained as colorless crystals with mp 57-58 deg (from ethyl acetate) and bp 
128-130 deg (1.5 ram). The compound was quite soluble in the usual organic solvents. Found %: C 67.2; 
H 8.8; N 11.0. CI4H22N20 2. Calc.  % " C 67.2; H 8.9; N 11.2. The hydrochloride was obtained as colorless 
crystals with mp 210-211 deg. Found % : Cl 12.3; N 10.0. CI4H22N20 2 " HCI. Calc. %" CI 12.3; N 9.8. 

Methyl (2,2,6,6-Tetramethyl-A3-dehydro-4-piperidyi)acetate (IVb). A mixture of 50 g of crude nitrile 
V and 375 ml of hydrochloric acid was refluxed for 15 h. The mixture was vacuum-evaporated with subse- 
quent drying of the residue by azeotropic distillation with benzene. The residual crystalline mass, which is 
a mixture of the hydrochloride of acid IVa and ammonium chloride, was dissolved in 64 ml of methanol. 
The solution was cooled to 5-10 deg, 24 ml of sulfuric acid was added dropwise to it with stirring, and the 
mixture was refluxed for 8 h. The reaction mass was cooled to 25 deg and poured into a mixture of ice and 
dichloroethane. The mixture was made alkaline with excess 50% potassium carbonate solution and extracted 
with diehloroethane to give 26.4 g (62% based on triacetonamine) of ester IVb with bp 100-103 deg (9 ram) 
as a colorless liquid which was soluble in the usual organic solvents. Found % : C 67.8; H 9.9; N 6.7. 
C12H21NO 2. Calc. %: C 68.3; H 10.0; N 6.6. 
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2 ,2 ,6 ,6 -Te t ramethy l -4 - (2 -hydroxye thy l ) -A3-dehydrop ipe r id ine  (VIID__:. Compound IVc [26.4 g (0.12 
mole)] was reduced  with 4.72 g (0.12 mole) of l i thium aluminum hydride in 265 ml  of d ry  e ther .  The usual 
workup gave 19.4 g (90%) of alcohol VIII as c o l o r l e s s  c r y s t a l s  with mp 84-84.5 deg (from ethyl acetate) 
which were  quite soluble in the usual  organic solvents .  Found %: C 72.4; H 11.6; N 7.7. ClIH21NO. Calc. 
~0 : C 72.1; H 11.6; N 7.6. Compound IVb was s i m i l a r l y  reduced.  

2 ,2 ,6 ,6 -Te t ramethy l -4 - (ca rbe thoxycyanomethy l )p ipe r id ine  (IX). P la t inum oxide (0.15 g) was added to 
15 g of c rude  n i t r i le  V in 90 ml  of alcohol,  and the n i t r i le  was hydrogenated at r o o m  t e m p e r a t u r e  and 20-30 
cm (water column).  The ca ta lys t  was r e m o v e d  by f i l t rat ion,  and the solution was vacuum-evapora ted  to 
give 14.5 g (97%) of c rude  e s t e r  IX as a d a r k - r e d ,  v iscous  liquid. Pu re  e s t e r  IX was obtained as c o l o r l e s s  
c r y s t a l s  with mp 56-58 deg (from ethyl acetate)  and bp 135-140 deg (4 mm).  The compound was quite so lu-  
ble in the usual  organic solvents .  Found%:  C 66.5; H 9.4; N 11.0. C14H24N202. Calc. %: C 66.6; H 9.6; 
N 11.1. The hydrochlor ide  was obtained as co lo r l e s s  c r y s t a l s  with mp 217-218 deg which were  soluble in 
water  and alcohol.  Found % : C1 12.5; N 10.0. C14H24N202 �9 HC1. Calc. % : 12.4; N 9.7. 

Methyl (2 ,2 ,6 ,6 -Te t r ame thy l -4 -p ipe r idy l ) ace ta t e  (Xb). A mix tu re  of 14.5 g of c rude  e s t e r  IX and 110 
ml  of hydrochlor ic  acid was ref luxed fo r  15 h. The mix ture  was worked up as desc r ibed  in the synthes is  
of IVb to give 67 g (48% based  on t r iace tonamine)  of e s t e r  Xb as a l ight -yel low liquid with bp 114-116 deg 
(11 ram). Found %: C 67.7; H 10.5; N 6.6. C12H23NO 2. Calc ~o: C 67.6; H 10.9; N 6.6. The hydrochlor ide  
was obtained as co lo r l e s s  c r y s t a l s  with mp 206-207 deg which were  soluble in water  and alcohol. Found % : 
C1 14.5; N 5.9. CI2H23NO 2 �9 HC1. Calc. %: C1 14.2; N 5.6. 

2 ,2 ,6 ,6 -Te t r ame thy l -4 - (2 -hydroxye thy l )p ipe r id ine  (XI). A) A solution of 19.3 g (105 mmole)  of de-  
hydropiper id ine  VIII in 300 ml  of absolute alcohol was acidified with an alcohol solution of hydrogen chlor ide  
until it gave an acid reac t ion  to Congo red,  1.93 g of pla t inum oxide was added, and VIII was hydrogenated at 
r oom t e m p e r a t u r e  and 20-30 cm (water column).  The ca ta lys t  was r emoved  by  f i l t ra t ion,  and the f i l t r a t e  
was vacuum-evapora ted  to give 23 g (97%) of the hydrochlor ide  of p iper id ine  XI  as c o l o r l e s s  c r y s t a l s  with 
mp 236-238 deg which were  quite soluble in alcohol and water  and insoluble in e ther .  Found %: C 59.5; 
H 10.4; C1 16.0; N 6.4. CI1H22NO �9 HC1. Calc. %: C 59.6; H 10.9; C1 16.0; N 6.3. 

B) E s t e r  Xb [6.7 g (31 mmole)]  was reduced  with 1.19 g (31 mmole)  of l i thium aluminum hydride in a 
mix tu re  of 25 ml  of e ther  and 50 ml  of benzene to give 5.38 g (93~0) of alcohol XI  as co lo r l e s s  c r y s t a l s  with 
mp 67-68 deg which were  quite soluble in the usual  organic solvents .  Found %: C 71.4; H 12.3; N 7.6. 
CIIH23NO. Calc. %: C 71.3; H 12.5; N 7.6. 

2,2,6,6-Tetramethyl-4-(2-bromoethyl)piperidine (XI~). A) A mixture of 20.8 g (93 mmole) of the 
hydrochloride of XI and 200 ml of 68% hydrobromic acid was heated for 8 h at 60-65 deg (bath temperature). 
The excess hydrobromic acid was removed by vacuum distillation, 25 ml of water was added to the residue, 
and the resulting precipitate was filtered to give 22.4 g of yellowish crystals with mp 186-188 deg (a mix- 
ture of the hydroehloride and hydrobromide of XI]b). The crystals were mixed with 20 ml of water, and 
the mixture was made alkaline with excess 50% potassium carbonate solution and extracted with ether to 
give 10 g (43~0) of bromide Xl]b as a colorless liquid with bp 118-120 deg (9 ram) which was soluble in the 
usual organic solvents. Found%: C 53.4; H 9.1; Br 32.2; N 5.8. CIIH22BrN. Calc. %: C 53.2; H 8.9; Br 
32.2; N 5.6. 

B) A mixture of 5.38 g (29 mmole) of XI and 20.3 g of 40% hydrobromic acid was heated with stirring. 
When the temperature in the mass was 110 deg, the dilute hydrobromic acid that formed began to distill. 
Distillation was continued until the temperature of the reaction mass rose to 127-129 deg, at which time 
11-12 ml of acid had distilled. The flask contents were cooled to 70 deg, 5.4 ml of water was added, and 
the mixture was stirred thoroughly and allowed to crystallize for 8-10 h. The precipitate was removed by 
filtration and washed with water to give 7.89 g (82~0) of the hydrobromide of XI]b in the form of a grayisl~ 
crystalline substance with mp 194-196 deg. Crystallization from water gave a product which melted at 
210-212 deg. Found~o: Br 48.9; N4.5. CIIH22BrN. HBr. Calc. %: Br 48.7; N4.3 

C) A solution of 5.12 g (19 mmole) of phosphorus tribromide in 16 ml of dry benzene was added to a 
solution of 5.38 g (29 mmole) of XI in 43 ml of dry benzene at 18-20 deg. The reaction mass was heated 
at 90-95 deg (bath temperature) for 1.5 h, cooled to 15-20 deg, and poured into ice water. An excess of 
50% potassium carbonate solution was added, and the mixture was extracted with benzene to give 5.1 g (71%) 
of bromide XI]b with bp 118-120 deg (9 mm). 
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2 ,2 ,6 ,6 -Te t r ame thy l -4 - (2 -ch lo roe thy l )p ipe r id ine  (XIIa). Thionyl chloride (60 ml) was added to 6 g of 
the hydrochlor ide  of XI  in 30 ml  of d ry  ch loroform,  and the mix ture  was heated at 65-70 deg (bath t e m p e r a -  
ture) fo r  3 h. The excess  thionyl chlor ide and ch lo ro fo rm were  r emoved  by vacuum disti l lation, and 6 ml  
of wa te r  and excess  50% po ta s s ium carbonate  solution were  added to the res idue .  The l ibe ra ted  base  was 
ex t rac ted  with ch lo ro fo rm to give 4.56 g (83%) of chlor ide XIIa  with bp 80-82 deg (7 ram) as a co lo r l e s s  
liquid which was quite soluble in organic solvents .  Found%:  C 64.9; H 10.4; C1 17.2; N 6.7. CllH22C1N. 
Calc. %: C 64.8; H 10.9; C1 17.4; N 6.9. 

2 ,2 ,6 ,6-Tetramethylquinucl id ine  (I). A) Bromide  XIIb [5.1 g (20.4 mmole)]  was dissolved in 40.8 ml  
of xylene and the solution was ref luxed for  6 h. The prec ip i ta ted  c r y s t a l s  were  r emoved  by f i l t ra t ion  and 
r e c r y s t a l l i z e d  f r o m  absolute ethanol or i sopropyl  alcohol to give 4.15 g (81%) of hydrobromide  I as c o l o r -  
l e s s  c r y s t a l s  with mp 270-272 deg. Found % : C 52.9; H 8.7; Br  31.9; N 5.6. CllH21N �9 HBr. Calc. % : C 
53.2; H 8.9; Br  32.2; N 5.6. 

B) The hydrobromide  of XII  [7.89 g (23.9 mmole)]  was mixed with 8 ml  of water ,  t r ea t ed  with excess  
40% sodium hydroxide,  and ex t rac ted  with xylene. The xylene ex t rac t  was dr ied with calcined magnes ium 
sulfate,  decolor ized  with act ivated charcoa l ,  and ref luxed for  6 h. The p rec ip i t a ted  c r y s t a l s  were  r emoved  
by f i l t ra t ion  and r e c r y s t a l l i z e d  f r o m  absolute ethanol or i sopropyl  alcohol to give 4.15 g (70%) of hydro-  
b romide  I with mp 270-272 deg. The base  was l ibe ra ted  f r o m  the hydrobromide  by  the usual method and 
was a co lo r l e ss ,  mobi le  liquid with bp 92-95 deg (12 ram) which c rys t a l l i zed  on prolonged standing in the 
r e f r i g e r a t o r .  Found%:  C 78.4; H 12.4; N 8.2. CllH21N. Cale. %: C 79.0; H 12.6; N 8.4. The hydrochlo-  
r i d e w a s  obtained as co lo r l e s s  c r y s t a l s  with mp 239-240 deg. Found %: C 64.6; H 10.7; C1 17.3; N 7.0. 
CllH21N �9 HC1. Calc. %: C 64.8; H 10.9; C1 17.4; N 6.9. The p- toluenesulfonate  was obtained as co lo r l e s s  
c r y s t a l s  with mp 130-132 deg. Found %: N 4.03; S 9.4. CllH21N �9 C7H803S. Calc. %: N 4.1; S 9.4. 

2 ,2 ,6 ,6-Tet ramethylquinucl id ine  Hydriodide. Sodium iodide [5 g (33 mmole)]  was added to 4.56 g (22 
mmole)  of chlor ide  XI]b in 60 ml  of acetone, and the mix tu re  was ref luxed fo r  30 h. The acetone was r e -  
moved  by  dist i l lat ion,  and the r e s idue  was t r ea t ed  with excess  50% po ta s s ium carbonate  solution and ex-  
t r ac t ed  with xylene.  The xylene ex t rac t  was dr ied,  decolor ized  with act ivated charcoal ,  and ref luxed for  
6 h. The p rec ip i t a ted  c r y s t a l s  were  r em oved  by f i l t ra t ion  and r e c r y s t a l l i z e d  f r o m  ethanol or i sopropyl  
alcohol to give 4.62 g (70%) of 2 ,2 ,6 ,6- te t ramethylquinucl id ine  hydriodide as c o l o r l e s s  c r y s t a l s  with mp 
270-272 deg. Found %: C 44.3; H 7.3; N 4.6; 1 43.1. CllH21N �9 HI. Calc. %: C 44~ H 7.5; N 4.7; 1 43.0. 
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