
B) This  compound (rap 141-142 ~ was s i m i l a r l y  obtained f rom V in 100% yield.  

2 ,4 ,6 -Tr i s (methy l th io ) ,3 ,5 -d ich lo ropyr id ine  {IV). This compound, with mp 119-121 ~ (from aqueous etha- 
nol), was obtained in 95~ yield f r o m  the po t a s s ium sal t  of IV and dimethyl  sulfate as in the p repa ra t ion  of II. 
Found: C124.7; S 33.4%. CsHsC12NS 3. Calculated:  C124.8; S 33.6~. 

2 ,4 ,6 -Tr i s (methy lsu l fonyl ) -3 ,5 -d ich loropyr id ine  (I). A total  of 10 ml  (0.09 mole) of 30~ H202was added 
to a cooled solution 2.8 g (0.,0] mole) of V in 25 ml of t r i f luoroace t ic  acid, a f te r  which the mix tu re  was allowed 
to stand at 20 ~ for  12 h. It was then ref luxed fo r  15 rain and poured into ice water .  The resul t ing prec ip i ta te  
was removed  by f i l t ra t ion  to give 3.2 g (85%) of a product  with mp 285-287 ~ (dec., f rom aqueous acetone).  Found: 
C1 18.6; S 25.1%. CsHgCI2NO6S 3. Calculated: C1 18.6; S 25.1%. 
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The hydro lys i s ,  a lcoholysis ,  and hydraz inolys is  of N-phenacylpyr id in ium bromide  lead to the 
cor responding  benzoic acid de r iva t ives .  In addition, 3 ,6-diphenylpyridazine is fo rmed  during 
hydraz ino lys i s .  The hydro lys i s  and a lcoholysis  of N-phenacylisoquinol inium bromide  lead to 
its d imer iza t ion ,  whereas  hydraz inolys i s  g ives  a t r iazinoisoquinol ine der iva t ive .  

The following t h r ee  types  of reac t ions ,  in addition to the format ion  of the cor responding  yl ids  II (or 
through the in te rmedia te  fo rmat ion  of the la t ter) ,  can be proposed  for  N-phenacylpyr id in ium and N-phenacyl iso-  
quinolinium cat ions (I) on reac t ion  with nucleophites:  

Nu H 
C6HsCOC H2_~I ~ A N ~  

III 

l--H+ 4. Null C6HsCONu + C 
IV V 

|[ V| 

We have invest igated the hydrolys is ,  a lcoholysis ,  and hydraz inolys is  of N-phenacylpyr id in ium and N- 
phenacyl isoquinol inium b romides  under  comparab l e  conditions and have found that  the behav ior  of these  sa l ts  
in these  reac t ions  di f fers  marked ly .  A phenacylat ion reac t ion  {type C) was not r ecorded  in a single case .  N- 
Phenacylpyr id in ium b romide  r eac t s  comple te ly  via a s cheme  of the B type on standing with aqueous alkali to 
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benzoic  acid, in ag reemen t  with the data in [1]. Alcoholysis  in the p r e s e n c e  of t r i e thy lamine  gives  the c o r -  
responding e s t e r  IV (Nu = OCHs) in quanti tat ive yield.  The hydrazinat ion of N-phenacylpyr id in ium bromide  
also p roceeds  p r i m a r i l y  via the same  type B scheme;  however,  in addition to benzhydraz ide  IV {Nu =NHNH2), 
stil l  another  subs tance  with the composi t ion C16H12N 2 is formed in 2-570 yield in this case .  On the bas i s  of 
analys is ,  phys ieochemica l  p rope r t i e s ,  and compar i son  with a s ample  obtained by a l te rna t ive  synthes is  
f rom dibenzoylethane (X) [2], this compound was identified as 3 ,6-diphenylpyridazine (IX). Although the 
fo rmat ion  of the l a t t e r  is a lso associa ted  with c leavage  of the CH2-N bond, it cannot be  asc r ibed  to a phen-  
acylat ion var ian t  of the C type.  We p ropose  the following reac t ion  scheme,  including carbenoid  c leavage 
of the in te rmedia te  azine bisyl id VIII: 

0.. [�9 �9 
CtH 2 N2H& C _N=~H2 =, --CH --=CH 

2 c,=o " ~N -2HB,- c=.-N=~: ! ~ I 
C6H 5 C6H 5 C6H 5 C6H 5 C6H $ 

VII VIII 

- 2 CsHsN 

[o] l 

C,sHsCO CHzC H2COC6H $ N2H/~ =, C6H 5 C6H $ 

X XI 

The fact of spli t t ing out of pyr id ine  and fo rmat ion  of pyr idaz ine  IX [of course ,  also in low yield (5- 
7=10)] f rom azine VII by the action of alkali s e r v e s  as a conf i rmat ion  of this scheme.  Azine VII i tself  is 
formed readi ly  in high yield by heatifig N-phenacylpyr id inium bromide  with a half m o l a r  amount of hydrazine  
hydra te  in acet ic  acid. 

In con t ras t  to the pyr id inium salt ,  N-phenacylisoquinolinium bromide  gives only ylid XII, s tabil ized 
in the f o r m  of d imer  XIII, on hydrolys is  by alkal is  o r  on a lcoholysis  in the p r e s e n c e  of t r i e thy lamine :  

s~- ~ ~ -~a 
XII 

XV XIV 

The s t ruc tu re  of X1TT is conf i rmed by the exper imenta l ly  found molecu la r  weight and the spec t ra l  
data. Its IR spec t rum does not contain the cha rac t e r i s t i c  absorpt ion of a betaine grouping [3] but does con- 
tain the usual uC= O absorpt ion  band at 1680 cm -~. 

In con t ras t  to the pyr id inium analog, the hydrazinat ion of N-phenacylisoquinolinium bromide  proceeds  
initially in the ring via a scheme of the A type with subsequent cycl izat ion to t r iazinoisoquinol ine der iva t ive  
XW. The s t ruc tu re  of the l a t t e r  (in pa r t i cu la r ,  the d i f ference  f rom a l te rna t ive  N-aminoimidazo le  s t ruc -  
ture  XV) was proved  by e l emen ta ry  and functional analyses  and was conf i rmed by its IR spec t rum.  Slightly 
soluble d i m e r  XIII apparent ly  exis ts  in solution in equi l ibr ium with m o n o m e r  XIT, and the equi l ibr ium is 
shifted marked ly  to favor  the d imer ;  prolonged refluxing of XIIT in alcohol with hydrazine gives the s ame  
t r i az ine  (XIV). 

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

The IR spec t r a  of KBr  pel le ts  of the compounds were  recorded  with a UR-20 s p e c t r o m e t e r .  
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Hydrolys i s  of N-Phenacy lpyr id in ium Bromide .  Sodium benzoate,  which was isolated in the fo rm of 
benzoic  acid, was obtained in quant i ta t ive yield when the pyr id in ium sal t  was heated or  allowed to stand 
with a s to ich iomet r i c  o r  excess  quantity of aqueous sodium hydroxide solution. 

Alcoholysis  of N-Phenaey lpyr td in ium Bromide .  A solution of the sa l t  in dry  methanol was refluxed 
fo r  3 h in the p r e s e n c e  of a s to lch iomet r i c  (or excess)  amount  of dry t r ie thylamine ,  a f t e r  which the mix -  
Cure was evapora ted  on a w a t e r  bath, and the res idue  was t r ea t ed  with wa te r  and ex t rac ted  th ree  t imes  with 
e ther .  The e the r  ex t r ac t s  we re  washed with wa te r  and dried with anhydrous CaC12. The e ther  was r e -  
moved by disti l lation, and the res idue  was vacuum disti l led to give methyl  benzoate  in 80% yield.  

Hydraz inolys is  of N-Phenacylpyr id in ium Bromide.  A) A fivefold quantity of 99% hydraz ine  hydra te  
was added to the dry  sal t ,  and the mix tu re  was allowed to stand for  s eve ra l  hours .  The resul t ing l a rge  
c r y s t a l s  of the benzhydraz ide  were  r emoved  by f i l t rat ion,  washed with a smal l  amount of cold water ,  and 
c rys ta l l i zed  f r o m  wa te r  to give a p roduc t  with mp 111-112 ~ 

B) A solution of 2.78 g (10 mmole)  of the sa l t  in 10 ml  of methanol  was refluxed for  1 h with 1 ml  
(20 mmole)  of 99% hydraz ine  hydrate ,  a f t e r  which the mix tu re  was evapora ted  to dryness ,  and the residue 
was ex t rac ted  with d ry  benzene in a Soxhlet appa ra tus .  The benzene ex t rac t  was evapora ted  to dryness ,  
and the res idue  was c rys t a l l i zed  f r o m  benzene to give 1 g (75%) of the benzhydraz ide .  

C) A solution of 13.9 g (50 mmole)  of the sa l t  and 5 ml (100 mmole)  of hydrazine  hydra te  in 50 ml  of 
alcohol was refluxed for  2 h, a f t e r  which the mix tu re  was diluted to 500 ml with wa te r  and allowed to stand. 
Af ter  s e v e r a l  hours ,  the resul t ing p rec ip i t a t e  was separa ted ,  washed with water ,  and vacuum dried to give 
0.1-0.3 g (2-570) of product .  Recrys ta l l i za t ion  f rom isopropyl  alcohol with act ivated charcoal  gave shiny 
a lmos t  co lo r l e s s  leaf le ts  with mp 220-222 ~ (rap 221-222 ~ [2]). No mel t ing-point  depress ion  was observed 
for  a mix tu re  of this product  with a genuine sample  of 3 ,6-diphenylpyridazine.  

Alcoholysis  of N-Phenacyl isoquinol in ium Bromide .  A dilute solution of the sa l t  in methanol was 
t r ea t ed  with a s to ich iomet r i c  amount of dry t r ie thylamine ,  a f t e r  which the mix tu re  was warmed  up, and a 
voluminous p rec ip i t a t e  fo rmed  immedia te ly .  The p rec ip i t a te  was removed  by f i l t rat ion,  washed with meth-  
anol, and vacuum dried to give a ye l low-orange  product  in quanti tat ive yield.  The product  was only slightly 
soluble in o rd ina ry  solvents  and had mp  197-200% Found: C 82.4; H 5.5; N 6.070; M 460 (Rast method).  
C34H26N202. Calculated:  C 82.6; H 5.3; N 5.7%; M 494. IR spec t rum,  v, c m - l :  1630 (C=C) and 1680 (C=O). 
On the bas i s  of these  data the 7 ,15-dibenzoyl-6b,7 ,8 ,14b,15,16-hexahydropyrazino[1 ,2-a  : 4,5-a]diisoquinoline 
(XIH) s t ruc tu re  was ass igned to the product .  The s a m e  compound was also obtained by t r ea tmen t  of the 
isoquinolinium sa l t  with alkal is .  

Hydraz inolys is  of N-Phenacyl isoquinol in ium Bromide .  A 0 .2-mole  sample  of 997O hydrazine hydrate  
was added to a sa tu ra ted  solution of 0.1 mole  of the sal t  in alcohol, and the mix tu re  was refluxed for  2 h. 
It was then cooled and diluted with a fourfold amount of water .  The resul t ing p rec ip i t a t e  was separa ted ,  
washed, and vacuum dried.  The ye l low-brown product  was purif ied by reprec ip i ta t ion  f r o m  propanol by 
the addition of hexane to give yellow c r y s t a l s  of 3 -pheny l - l , 4 , 5 ,11b - t e t r ahyd ro - l , 2 , 4 - t r i a z ino [3 ,4 - a ] i so -  
quinoline, with mp 155-157 ~ in 60~ yield.  Found: C 78.3; H 5.7; N 16.27O. C17HIsN3. Calculated: C 78.2; 
H 5.7; N 16.1%. IR spec t rum,  v, c m - l :  3255 (NH). 

The s a m e  compound was obtained by refluxing s to ich iomet r ic  amounts  of hydraz ine  and d i m e r  XIII 
in alcohol fo r  8-10 h and workup as descr ibed  above. 

1 ,6 -Di (N-pyr id in ium)-2 ,5 -d iphenyl -3 ,4 -d iaza-2 ,4 -hexad iene  Dibromide (VII). This compound was 
obtained by refluxing 27.8 g (100 mmole)  of N-phenacylpyr id in ium bromide  with 2.5 ml (50 mmole)  of hy- 
drazine hydra te  in 50 ml  of glacia l  CH3COOH for  2 h. The mix ture  was cooled and diluted with fou rvo lumes  
of e the r  and allowed to stand overnight .  The resul t ing prec ip i ta te  was separa ted ,  washed with e ther ,  and 
c rys ta l l i zed  f r o m  isopropyl  alcohol to give co lo r l e s s  c r y s t a l s  with mp 193-195 ~ in 80~ yield.  Found: C 
56.3; H 4.0; Br  28.9; N 10.27O. C26H24Br2N 4. Calculated: C 56.5; H 4.3; Br  29.0; N 10.1~ 
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