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It is known that 7 ,7 ,8 ,8- te t racyanoquinodimethane (TCNQ) is capable  of entering into the composi t ion 
of complex anions, which fo rm highly conductive sa l t s  with many organic cat ions [1-8]. In [4-7] the theory  
is e x p r e s s e d  that a co r re l a t ion  exis ts  between the po la r izab i l i ty  of the cation and the conductivity of the 
solid sal t .  It is a l so  a s s u m e d  that the conductivity depends on the packing of the molecules  in the c rys t a l .  
In view of this it s e em ed  in teres t ing  to synthes ize  a group of sa l t s  containing complex anions, in the cat ions 
of which conjugation would be absent ,  but functional groups would be p resen t ,  which would a s s u r e  the pos -  
s ibi l i ty  of i n t e rmolecu la r  reac t ions .  

In this p a p e r  is r epo r t ed  the s~ l the s i s  of such complex compounds,  containing hydroxy and halo de r iv -  
a t ives  of the p iper id in ium and pyr ro l id in ium ions as the cat ions .  The s imple  sa l ts  of TCNQ (Table 1) were  
obtained by the exchange reac t ion  of the l i thium sal t  of TCNQ with the qua te rna ry  sa l t s  of the cor responding  
ba se s  [3]. 

Two methods w e r e  used to synthes ize  the complex  sal ts  (Table 2): r ee rys t a l l i za t ion  of the appropr ia te  
s imple  sa l t s  in the p r e s e n c e  of equimolecular  amounts  of TCNQ (method A), and react ion  of t e r t i a r y  bases  
with TCNQ (method B). 

It is known that  the ra t ios  of the optical  densi t ies  of the bands at 395, 420, and 842 nm (D420/D842 for 
the s imple  sa l ts ,  and D335/D842 for  the complex  sal ts)  can s e r v e  as a useful  c r i t e r ion  for  es t imat ing  the c o m -  
posi t ion of TCNQ sa l t s  [5]. The UV and IR spec t ra  we re  taken for  the obtained compounds.  In mos t  c a se s  
the ca lcula ted  ra t ios  of the optical  densi t ies  at k m a  x 420 and 395 nm to k m a  x 842 nm (see Tables  1 and 2) 
a r e  in good a g r e e m e n t  with the postula ted  composi t ion of the complexes .  The absence  of color  for  solutions 
of complexes  (VII) and (XI) in ace toni t r i le  and the absorpt ion bands in the UV spec t rum at k m a  x 842 nm both 
apparen t ly  tes t i fy  to the fact  that  the given complexes  do not d i ssoc ia te  in solution. 

The cha rac t e r i s t i c  for  the IR spec t r a  of the complex sal ts  of TCNQ is a broadening of the absorpt ion 
band of the C ~ N group, and a spli t t ing and shift of this band toward longer wavelengths when compared  
with the neut ra l  TCNQ molecule ,  which is in a g r e e m e n t  with the l i t e ra tu re  data [3, 7]. 

The data on the magnet ic  and e lec t r i ca l  p r o p e r t i e s  of the synthes ized  compounds will be r epor t ed  
sepa ra t e ly .  

E X P E R I M E N T A L  

fl, fiV-Di- ( 1 -me thy l -3 -hyd roxyp ipe r id in ium)d i e thy l  E ther  Dibromide  (I). A mix tu re  of 5.35 of fl, fiT_ 
dibromodiethyl  e ther  [9] and 5.3 g of 1 - m e t h y l - 3 - h y d r o x y p i p e r i d i n e  [10] in 20 ml  of i sopropyl  alcohol was 
beated  at 30~ for  s e v e r a l  days.  We obtained 3.36 g (31.60%) of (I) (from isopropyl  alcohol); mp 207-209~ 
Found: C 41.54; H 7.70; N 5.93~c. C16H34Br2N20 ~. Calculated: C 41.57; H 7.36; N 6.05%. 

1 -Methy l - l -b romom_ethy!p ipe r id~n ium Bromide  (iI). A mix ture  of 8.46 g of dibromomethane  and 8.9 
g of 1-methylp iper id ine  in 20 ml  of i sopropyl  alcohol was heated at 40-50~ for  3 days.  The obtained c ry s t a l s  
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were  f i l te red  and dried over  P205 to give 6.5 g (38%) of (iI); mp 70-71~ (acetone). Found: C 31.00; H 
5.77; N 5.51%. CTH15Br2N. Calculated: C 30.77; H 5.53; N 5.149%. 

(1 ,1-Dimethylp iper id iden-  3 - i u m ) -  d[- (~- thienyl)methane Iodide (iII). To 1.7 g of 1 - m e t h y l -  3 -p ip e r -  
i d y l - d i - ( ~ - t h i e n y l ) m e t h a n e  [11] in 10 ml  of absolute ether was added 1.6 g of methyl  iodide in 5 ml  of ab-  
solute e ther .  The obtained pale  yellow prec ip i ta te  of (HI) was f i l te red  and dried over  P205. We obtained 
2 g (80%) of (HI) with mp 213-214~ (ethanol). Found: C 46.30; H 4.40; N 3.53%. C16Ha0INS 2. Calculated: 
C 46.03; H 4.83; N 3.73%. 

1 , 1 - D i m e t h y l - 2 - 7 - h y d r o x y p r o p y l p y r r o l i d i n i n m  Iodide (IV). To a solution of 1.065 g of 1- (1-methyl  
- 2 - p y r r o l i d y l ) - 3 - p r o p a n o l  [12] in 3.2 ml  of absolute  benzene was added a solution of 3.2 g of methyl  iodide 
in 10 ml  of absolute benzene.  The obtained c r y s t a l s  of (IV) were  f i l te red  and washed with absolute  benzene.  
We obtained 1.84 g (87%) of (IV) with mp 106~ (THF- i sobu ty l  alcohol).  Found: C 37.64; H 7.08; N 4.90%. 
CgH20INO. Calculated: C 37.89; H 7.07; N 4.90%. 

1- (1 -Dime thy lamino-  2- cyc lopen ty l ) -  2, 5-pentanediol  (V). To a solution of 7.72 g of 1- ( 1 - a m i n o -  2- 
cyc lopen ty l ) -2 ,5 -pen taned io l  were  added, with cooling, 15 ml  of 80% formic  acid and 10 ml  of 35% f o r m a l -  
dehyde solution. The mix tu re  was heated on the water  bath for  10 h in the p r e s e n c e  of 1.2 ml  of HC1 solu-  
tion. The solvent was dist i l led off, and the res idue  was t r ea t ed  with 50% KOH solution. The amine l ayer  
was separa ted ,  while the aqueous layer  was ex t rac ted  with e ther .  The ether  ex t rac t s  were  combined with 
the amine  and dried over  granula ted  KOH. The e ther  was dist i l led off. Dist i l lat ion of the res idue  in vaeuo 
gave 4.5 g (52%) of (V); bp 161-163~ (1 mm); n~ 1.4874. Found: C 66.70; H 12.00; N 6.92%. CI2H25NO 2. 
Calculated: C 66.96; H 11.62; N6.53%. 

Sy__ nthesis  of SimPle Salts of TCNQ Anion-Radical .  Diethyl Ether  of fl, f i ' - D i - ( 1 - m e t h y l - 3 - h y d r o x y -  
piper idinium) (TCNQ: 72 (VI). To a f i l t e red  solution of 0.2 g of Li TCNQ in 50 ml  of boiling absolute ethyl 
alcoh(~i was adcied a i~oiiing-solution of 0.23 g of (I). The mix tu re  was let stand at r oom t e m p e r a t u r e  for  3 
h. The obtained b lu ish-b lack  needle c r y s t a l s  were  f i l te red  and dr ied in a vacuum-des i cca to r  over  P205. 
We obtained 0.18 g (53%) of (VI); mp 175-200~ 

In a s im i l a r  manner  we re  obtained: (VII) f r o m  ( i l l  (VIII) f rom (llI), and (IX) f r o m  (IV). 

P repa ra t ion  of Complex Salts of TCNQ. Diethyl Ether  of f i , f i ' -D i - (1 -me thy l -3 -hyd roxyp ipe r i d in iu m)  
(TCNQ')2 (TCNQ) (X). To a hot solution of 0.2 g of the s imple  sal t  (VI) in 20 ml  of aee toni t r i le  was added 
0.05 g of TCNQ. The solution was f i l te red  hot. The needle c r y s t a l s  that were  obtained a f t e r  s eve ra l  hours  
we re  suct ion-f i l te red ,  washed with aeetoni t r i le ,  and dried in a vacuum-des i cca to r  over  P20~. We obtained 
0.17 g (62%) of (X); mp 350-370~ (decompn.) .  

(X'I) was obtained f r o m  (VII) in a s imi l a r  manner .  

1 - M e t h y l - 3 - h y d r o x y p i p e r i d i n i u m  (TCNQZ)2. To a boiling solution of 0.2 g of TCNQ in a mix ture  of 
40 ml  of ch lo ro fo rm and 10 ml  of aee toni t r i le  was added a boiling solution of 0.23 g of 1 - m e t h y l - 3 - h y d r o x y -  
pipcr idine  in 10 ml  of ch lo ro fo rm.  After  s eve ra l  hours  the b lu i sh -g reen  needle c r y s t a l s  were  suct ion-  
f i l tered,  washedwi th  ch loroform,  and dried over  P205. We obtained 0.23 g (72.7%) of (XII); mp 200-213~ 
(decompn.) .  

In a s imi l a r  manner  we re  obtained (XIH) f rom (HI), (XIV) f r o m  iV), {XV) f r o m  1 - ( 1 - m e t h y l - 2 - p y r -  
r o l i d y l ) -  3-propanol  [12], (XVII) f rom 1- ( 1 - m e t h y l - 4 - i s o p r o p y l -  2 - p y r r o l i d y l ) -  3-propanol  [12], and (XVIII) 
f r o m  1- (1-methylcyclopentano(b)-  2 - p y r r o l i d y l ) -  3-propanol  [12]. 

C O N C L U S I O N  

Salts were  synthesized f rom the TCNQ r an ion- rad ica l  and the (TCNQr)2 complex anion and the cat ions 
of unconjugated, subst i tuted ammonium bases  containing functional groups,  which a s s u r e d  the poss ib i l i ty  of 
in t e rmolecu la r  reac t ions  in the c rys t a l .  
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