
5-Fluoropyrazo loan throne  (XIV): A 3.17-g (10 mmole) sample of sulfonic acid XII was heated in 30 ml of 
5% n[ t rosylsul fur ic  acid a t  60 ~ fo r  6 h, a f t e r  which the m ix tn r e  was cooled and poured into 100 g of ice. The 
suspension was poured into 100 ml of 5 % sodium hypophosphate (NaH~PO 2) solution at  20 ~ A f t e r  ni trogen evo-  
lution ceased,  the mixture  was heated to 70 ~ and 70 g of sodium sulfate was added. The mixture  was cooled 
and f i l te red ,  and the prec ip i ta te  was squeezed on the f i l te r .  It was then suspended in a mixture  of 100 ml of 
10% HC1 and 3.1 g of KC1Os, and the suspension was heated to 95 ~ A solution of 0.2 g of NHaCI in 5 ml  of wa te r  
w a s  added dropwise at this t e m p e r a t u r e  in the course  of 2 h, a f t e r  which the mixture  was coo led  and f i l tered.  
The prec ip i ta te  was washed with wa t e r  to remove  acid, squeezed on the f i l te r ,  and dried.  Cbloro der ivat ive  
XIV was c rys ta l l i zed  f rom aqueous ethanol to give ye l low-orange  needles .  

P y r a z o loa n th rone -3 -~azon ium Sulfate (XIII). A solution of 2.35 g (10 mmole) of amine I in 20 ml of con- 
een t ra ted  I-I2SO 4 was added to 12 ml (12 mmole) of 7% ni t rosylsu l fur ic  acid, and the mix ture  was s t i r r e d  a t  60 ~ 
fo r  6 h. The diazo solution was cooled and poured  o v e r  200 g of ice. The aqueous mixture  was f i l tered,  and 
the prec ip i ta te  was washed success ive ly  with 5% sulfur ic  acid and e ther .  Diazonium sulfate XIII was obtained 
as  a red-brown powder ,  

3-Methylpyrazoloanthrene  was obtained by a method descr ibed  in [11]; 3 -ch loropyrazoloanthrone ,  in [1]; 
a lkylamine XVII was obtained analogously by synthesis  of amine I f rom 1-chloro-2-butylaminoanthraquinone 
and gave r ed -o range  c r y s t a l s  on c rys ta l l i za t ion  f rom aqueous ethanol.  
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HYDROSILYLATION OF 2-VINYLQUINOLINE* 

]~. Ya. Lukevi ts ,  T. V. Lapina, 
]~. ]~. Liepin 'sh,  and I. D. Segal 

UDC 547.831.6'245 

It was found that mix tures  of two i somers  a re  fo rmed  in the hydrosi lylat ion of 2-vinylquinoline 
with t r ia lkyls i lanes ,  t r ie thoxysi lane,  e thyldichlorosi lane,  and pentamethyldis i loxane in the p r e s -  
ence of H2PtC16 �9 6H20 o r  (Ph3P)3RhC1. The dependence of the i r  ra t io  on the s t ruc tu re  of the 
si lane,  the nature  of the solvent  and catalyst ,  and the o r d e r  of mixing of the reagents  was 

investigated. 

The hydrosi ly la t ion of he taryla lkeaes  usually gives a mixture  of two i somers  [2, 3]; however,  the fac tors  
that af fect  the i r  ra t io  have not been studied at  all.  We the re fo re  undertook a sys temat ic  study of the effect  of 

* Communicat ion LXXI f rom the s e r i e s  , ,Nitrogen-Containing Organosi l icon Compounds." See [2] fo r  commu-  
nicat ion LXX. 
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the s t r u c t u r e  of the hydrosi lane,  the unsa tura ted  compound, the ca ta lys t ,  the na ture  of the solvent ,  and the r e -  
act ions conditions on the reac t ion  r a t e  and direct ion.  We se lec ted  vinylquinolines,  the hydros i ly la t lon  of which 
has  not been p rev ious ly  c a r r i e d  out, as  the unsa tura ted  compounds.  

+ HSiR:R~R -~ - -  
CH~CH~ 

I II 

~ ' C  H--$i R'R~R ~ 
! 

l I l t  

I I I  

In the p r e s e n t  r e s e a r c h  we c a r r i e d  out the reac t ion  of 2-vinylquinoline with t r ia lky ls i lanes ,  t r i e thoxys i -  
lane,  e thyldiehloros i lane ,  and pentamethyldis i loxane  in the p r e s e n c e  of a 0.1 M solution of H2PtCI~ �9 6H20 in 
absolute  i sopropyl  alcohol (the m o l a r  ra t io  of the olefin and ca t a lys t  was  1 : 2  �9 10 -5) a t  120-1600C for  10 h. A 
mix tu re  of two i s o m e r s ,  the ra t io  of which depended on the nature  of the hydrosi lane,  was  f o r m e d  in all  cases .  

Thus, whe rea s  the ~ i s o m e r  (90%) is f o r m e d  in the case  of pentamethyldis i loxane,  p r i m a r i l y  the fl i s o m e r  
(75%) is f o r m e d  in the reac t ion  with e thyldichloros i lane .  A mix tu re  of i s o m e r s  with p redominance  of the a i so -  
m e r  (65%) was f o r m e d  in 45-55% yie ld  with t r i a lky l s i l anes .  Tr ie thoxys i lane  gave identical  amounts of the 
and fl i s o m e r s  in this r eac t ion  (Table 1). 

The dependence of the d i rec t ion of hydros i ly la t ion  on the reac t ion  conditions (the solvent  and the o r d e r  of 
mixing of the reagents)  was  studied in the case  of the reac t ion  of 2-vinylquinoline with t r ie thyls i lane .  

Li t t le  study has been devoted to the d i rec t ion  of hydros i ly la t ion  [4]. We obse rved  that in the hydros i ly la -  
tion of 2-vinylquinoline,  nonpolar  and apro t ic  solvents  (xylene, dioxane, and diglyme) r a i s e  the y ie lds  of hydro-  
s i lyla t ion products  to 70% without affect ing the i s o m e r  rat io .  However,  po la r  solvents  (pyridine and quinoline) 
p romo te  the fo rmat ion  of the fl i somer ,  but the ove ra l l  y ie ld  is reduced to 40% in this case .  The reac t ion  did not 
take p lace  in d ime thy l fo rmamide  (DM_F). 

The o r d e r  of mixing of the reagents  with the ca t a ly s t  affects  the degree  of its reduction,  and this in turn 
af fec ts  the d i rec t ion  of hydrosi lyla t ion.  We es tab l i shed  that  if a mix tu re  of t r ie thyls i lane  and the ca t a lys t  is 
added gradual ly  dropwise  to 2-vinylquinol ine heated to 50 ~ p r i m a r i l y  the (~ i s o m e r  (65%) is obtained. Simul- 
taneous mixing of t r ie thyls i lane ,  2-vinylquinoline,  and the ca ta lys t  r educes  the amount  of ~ i s o m e r  somewhat  
(55%). However,  in the case  of addition of t r i e thy ls i lane  to a mix tu re  of 2-vinylquinoline and the ca ta lys t  a l -  
m o s t  identical  amounts  (51 : 49) of the o~ and fl i s o m e r s  a r e  obtained. Consequently,  mos t ly  the ~ i s o m e r  is 
f o r m e d  under  conditions that p rom o t e  reduct ion of the ca ta lys t  to the max imum extent; this is in a g r e e m e n t  
with the data in [5]. 

In addition to p la t inum ca ta lys t s ,  ca ta lys t s  containing rhodium and pal ladium, pa r t i cu l a r ly  in the f o r m  of 
complexes  with t r iphenylphosphine [6], w e r e  used fo r  the hydrosi lylat ion.  A mixture  of hydros i ly la t ion  prod-  
ucts with, in con t r a s t  to the pla t inum ca ta lys t ,  p redominance  of the fl i s o m e r  (65%) is f o r m e d  in 40% yield when 
a 0.1 M benzene solut ion of t r is ( t r iphenylphosphine)rhodium(I)  chlor ide (o l e f i n - ca t a ly s t  m o l a r  ra t io  1 : 1 �9 10 -4) 
is used as  the  ca t a lys t  in the reac t ion  of t r i e thy l s i l ane  with 2-vinylquinoline (at 120-160 ~ for  20 h). A benzene 
solution (0.1 l~I) of bis( t r iphenylphosphine)pal ladium(I)  chlor ide  (o l e f i n - ca t a ly s t  m o l a r  ra t io  1 : 5  �9 10 -5) was in-  
act ive  in this reac t ion  under  s i m i l a r  conditions.  

Thus it was  es tab l i shed  that vinylquinolines a r e  sufficiently sens i t ive  s y s t e m s  fo r  a fu r the r  m o r e  de-  
ta i led study of the ef fec t  of va r ious  f ac to r s  on the i r  hydrosi lylat ion.  

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

The PMR spec t r a  of CCl 4 solutions of the compounds w e r e  r eco rded  with a P e r k i n - E l m e r  R-12A spec-  
t r o m e t e r  (60 MHz) with t e t r ame thy l s i l ane  as  the in ternal  s tandard.  The peaks  w e r e  in tegra ted  with an accu-  
racy  of • 

Hydrosf lyla t ion of 2-Vinylquinoline with Tr ie thyls i lane .  A 6.2-g (0.04 mole) s ample  of 2-vinylquinoline 
was p laced  in a f lask  equipped with a ref lux condenser ,  a t h e r m o m e t e r ,  and a dropping f,mnel, and 4.6 g (0.04 
mole) of t r i e thy ls i l ane  containing 0.3 ml  of a 0.1 M solution of H2PtC18 �9 6H20 in absolute  i sopropyl  alcohol was 
added gradual ly  a t  50 ~ The mix tu re  was then heated fo r  10 h, during which the t e m p e r a t u r e  was slowly r a i s ed  
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f r om 120 to 160 ~ Vacuum dist i l lat ion yielded 5.8 g (55%) of hydrosi lyla t ion products  with bp 140-142 ~ (2 
ram), ~ 1.5595, and d 2~ 0.9841. Found. C 75.1; H 8.9, N 5.6%; MR D 89.13. CttH25NSi. Calculated: C 75.4; 
H 9.3; N 5.2%; MR D 89.25. 

All of the remaining t r ia lkyl - ,  t r ie thoxy- ,  and dimethylsi loxysilylquinolines were  s imi la r ly  obtained. 
The i r  physicochemical  constants and the resu l t s  of analysis  a r e  p resen ted  in Table 1. 

Hydrosi lylat ion of 2-Vinylquinoline wi th  Ethyldichlorosilane.~ A 6.2-g (0,04 mole) sample of 2-vinyl-  
quinoline was addeddropwise  to a mixture  of 5 g (0.04 mole) of ethyldichlorosi lane,  0.3 ml of a 0.1 M solu- 
tion of H2PtC16 �9 6H20 in  absolute isopropyl alcohol, 0.1 g of hydroquinone, and 10 ml of dry dioxane, and the 
mixture  was ref luxed fo r  10 h. The solvent  was then r emoved  by distillation, and the res idue was vacuum 
dist i l led at  150-155 ~ (1 mm) to give 5.1 g (45%) of hydrosi lylat ion products  as a yellow oil that hydrolyzed 
readi ly  in a i r .  The s t ruc tu re s  and i somer i c  composit ion (~ to fl ra t io  25 : 75) of the react ion products  were  
establ ished f rom the 'PMR spec t ra .  

1. 

2. 

3. 

4. 

5. 

6. 
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P R O T O N A T I O N  OF  1 , 5 - N A P H T H Y R I D I N E  D E R I V A T I V E S  

I .  V.  P e r s i a n o v a ,  Y u .  N. S h e i n k e r ,  
R.  M.  T i t k o v a ,  a n d  A. S. E l i n a  

UDC 547.834.2 

The di rec t ion of protonat ion (1-N or  5-N) o r  2- ,  2,3- ,  and 2,6-subst i tuted der ivat ives  of 1,5- 
naphthyridine was de termined  on the basis of the basic i ty  constants.  

Mono- and disubsti tuted 1,5-naphthyridine der iva t ives  (R~ R' ~ R") contain two nonequivalent basic 
cen te r s  - the 1-N and 5-N ni trogen atoms -- the monocations fo rmed  by protonation of which may have 
s t ruc tu re  a o r  b. 

H 

It 
a b 

I R=R'=R"=H; 1! R=NH2, R '=R '=H;  Ill R=CI-t3, R'=R"=I-f; IV R=CI, R'=R"=H; 
V R=NHCOCH3, R'=R"=H; VI R=OCHz, R'=R"=I-I; VII R=OH, R'=R"=H; VIII 
R=SH, R'=R"=H; IX R=R'=H, R"=NO2; X R=OH, R'=H, R"=NO2; XI R=OCI-t3, 

R'=C1, R '=H; XII R=N(CH3)2, R'=CI, R"=H 
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