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The reac t ion  of pentachloropyr id ine  with al iphatic  amines  has  given a s e r i e s  of 2 - a lky l -  
amino te t rach lo ropyr id ine  s. 

In recent  y e a r s ,  among polychloropyr id ine  de r iva t ives  effect ive he rb ic ides  ( 4 - amino -3 , 5 , 6 - t r i ch lo ro -  
picol inic  acid,  3 ,5 ,6 - t r i eh lo ropyr id in -4 -o l ,  and others)  have been d i scove red  which a r e  finding use in a g r i -  
cul ture  [1]. In o r d e r  to d i s cove r  new plant growth r egu l a to r s  among amino de r iva t ives  of the po lych loro-  
pyr id ines ,  we have synthes ized a num ber  of a lky lamino te t r ach lo ropyr id ines .  

According to the informat ion  in the l i t e r a tu r e ,  the chlorine a tom in posi t ion 4 of the pyr idine nucleus  
p o s s e s s e s  the g r e a t e s t  r eac t iv i ty  in reac t ions  of pentachloropyr id ine  (1) with nueleophil ie r eagen t s ,  the 
chlor ine a toms  in posi t ion 2 and 4 a re  l e s s  r eac t ive ,  and those in posi t ion 3 and 5 still  l e s s  [2-5]. 

In the reac t ion  of I with the va r i ous  al iphat ic  amines ,  and also with p iper id ine  and morphol ine ,  the 
p redominan t  fo rma t ion  of 4 - a lky l amino t e t r ach lo ropy r id ine s  toge the r  with the cor responding  2 ,4 -de r iva t ives  
could have been expected.  However ,  as was es tab l i shed  in 1967 [6, 7] on the bas i s  of NMR and m a s s  spec -  
t r o scop ic  s tudies ,  the main  p roduc t s  of the reac t ion  between I and al iphatic  amines  a re  2 - a l k y l a m i n o t e t r a -  
ch loropyr id ine .  

In addition to p e r f o r m i n g  the reac t ion  between I and al iphatic  amines ,  we have also c a r r i e d  out 
d i rec ted  synthes is  of 2 -a lky lamino te t r ach lo ropyr id ines .  As the s ta r t ing  m a t e r i a l s  we used two subs tances :  
4 - amino -2 ,3 ,5 ,6 - t e t r a ch l o ropy r i d i ne  (II) and 2 ,3 ,5 ,6 - t e t r ach lo ro -4 -e thoxypyr id ine  (IID [2,8 ]. A compar i son  
of the compounds obtained in the two c a s e s  showed that  a nucleophil ic  a t tack  of al iphatic  amines  is  ac tual ly  
d i rec ted  exc lus ive ly  or  p redominan t ly  to posi t ion 2 of the pyridine nucleus.  The reac t ion  of r[ with an 
aqueous ethanolic solution of d imethylamine  in a sealed tube (125~ 5 h) gave 4 - a m i n o - 3 , 5 , 6 - t r i c h l o r o - 2 -  
d imethylaminopyr id ine  (IV), the diazot izat ion of which is  hydrochlor ic  acid leads  to 3 ,4 ,5 ,6 - t e t r ach lo ro -2 -  
d imethylaminopyr id ine  (V). An analogous product  was obtained d i rec t ly  f r o m  I and d imethy lamine .  
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The introduction of a d imethylamino group into posi t ion 2 of compound II fac i l i ta tes  its diazot izat ion.  
When a w e a k e r  e l ec t ron  donor  (a lkylamino group) is introduced,  it is imposs ib le  to diazot ize  the amino group.  
Consequently,  the second key substance  was III,  with which a reac t ion  with morphol ine  was c a r r i e d  out at 
125~ The 3 ,5 ,6 - t r i ch lo ro -4 -e thoxy-2 -morpho l inopyr id ine  (VII) i so la ted  was conver ted  by saponif icat ion 
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with 80% sulfur ic  acid into 3 ,5 ,6 - t r i ch lo ro -2 -morpho l inopyr id in -4 -o l  (VIII), the action of phosphorous  oxy-  
chlor ide on which gave 3 ,4 ,5 ,6 - t e t r ach lo ro -2 -morpho l inopyr id ine  (IX). A mix tu re  of IX with the product  ob- 
tained d i rec t ly  f r o m  I and morphol ine  gave no depress ion  of the mel t ing point.  The reac t ion  of III with 
morphol ine  at 170~ f o r m s  3 ,5 -d ich lo ro -4-e thoxy-2 ,6 -d imorpho l inopyr id ine  (X). 
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The reac t ion  of I with al iphat ie  amines  was c a r r i e d  out in ethanolic dioxane solution at 60-70~ for  
4-5  h. Under these  conditions all the p r i m a r y  a lky lamines  gave the cor responding  2 -a lky lamino-3 ,4 ,5 ,6 -  
t e t r aeh lo ropyr id ine  s and d imethylamine  gave 3 ,4 ,5 - t r i ch lo ro -2 ,6 -b i s  (dimethylamino) pyridine (XI1). The 
p r e p a r a t i o n  of V requ i red  m i l d e r  reac t ion  conditions (45~ 2 h 30 min). To p rove  the s t ruc tu re  of XII, 
compound II was  t r ea t ed  with d imethylamine  (170~ 4 11). The 4 - a m i n o - 3 , 5 - d i c h l o r o - 2 , 6 - b i s - ( d i m e t h y l -  
amino)pyr idine  (XI) so fo rmed  was  conver ted  into XII by diazot izat ion in hydrochlor ic  acid. A mix tu re  of 
this  product  with the product  obtained f r o m  I and d imethylamine  at 60-70~ gave no depress ion  of the me l t -  
ing point.  
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The p re fe ren t i a l  d i rec t ion of the reac t ion  of I with al iphatie amines  at posi t ion 2 is explained,  in all p r o b a -  
bil i ty,  by the fact  that the ~ posi t ion in I is s t e r i ca l ly  l e s s  blocked than the 7 posi t ion.  

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

4-Amino-3,5,6-trichloro-2-dimethylaminopyridine (IV). A mix tu re  of 1.2 g (0.005 mole) of II, 1.7 g 
(0.012 mole) of 33% aqueous d imethy lamine ,  and 5 ml  of ethanol was  placed in a g lass  tube and heated at 
125~ fo r  5 h. Af te r  cooling, the tube was opened and the contents were  poured into wa te r ,  the c ry s t a l s  that 
deposi ted being f i l t e red  off. Yield 1 g (86%),mp 69-70~ (from ethanol).  Found %: C1 44.47; N 17.95. 
CTHsC13N 3. Calculated %: C1 44.28; N 17.46. 

3 ,4 ,5 ,6 -Te t r ach lo ro -2 -d ime thy laminopyr id ine  (V). a. A solution of 1.2 g (0.05 mole) of IV in 15 ml  
of concent ra ted  hydrochlor ic  acid was cooled to 0~ The mix tu re  was sa tu ra ted  for  another  10 rain with 
hydrogen chlor ide at this  t e m p e r a t u r e  and then, with v igorous  s t i r r ing  and cooling, a sa tu ra ted  aqueous so -  
lution of 0.4 g (0.006 mole) of NaNO 2 was added in por t ions .  The solution acquired  a blue colorat ion i m -  
med ia te ly  a f t e r  the addition of the f i r s t  por t ions  of sodium ni t r i te  and re ta ined  it until the end of the r e a c -  
tion. Then the mix tu re  was  kept in the r e f r i g e r a t o r  for  1 h, diluted with wa te r ,  and left overnight  at room 
t e m p e r a t u r e .  The c r y s t a l s  that deposi ted were  f i l te red  off. Yield 1.1 g (83%), mp 48-50~ (f rom aqueous 
ethanol).  Found %: Cl 54.59; N 10.93. CTH~C14N 2. Calculated %; C1 54.61; N 10.77. 

b. Five g r a m s  (0.02 mole) of I was  dissolved in 60 ml  of d ioxane -e thano l  (1 : 1), 7 ml  (0.05 mole) of 
33% aqueous d imethylamine  was added, the mix tu re  was heated at 45~ fo r  2 h 30 min,  the bulk of the so l -  
vent  was dis t i l led off, and the res idue  was cooled and diluted with a l a rge  amount of wa te r .  The oil that 
sepa ra ted  out was  ex t rac ted  seve ra l  t i m e s  with e ther ,  the ex t rac t  was  dr ied with sodium sulfate,  the e the r  
was  dist i l led off, and the oil was  dis t i l led in vacuum.  Yield 3.6 g (70%), bp 107-109~ (1 mm) ,  mp 48~ 
( f rom aqueous ethanol).  Found %: CI 54.41; N 10.75. CTHsCI~N 2. Calculated %: Cl 54.61; N 10.77. 

3 ,4 ,5 ,6 -Te t r ach lo ro -2 -d ie thy laminopyr id ine  was obtained s imi la r ly ;  yield 65%, bp 109-110~ (1 mm) .  
Found %: C1 49.78; N 9.63. CgHIoC14N 2. Calculated %: C1 49.30; N 9.72. 
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TABLE 1. 

CH~ 
C2Hs 

CHz--CH2--OH 
CH2--CH=CH2 
n-CzH7 
i-C3H7 
n-C4H9 
i-C4H9 

Charac te r i s t i c s  of the Com 

bp, *C 
(pressure, 
mm) 

~ 

125--12~ 
68--69 

127--12; 
56--57 

65Z66 

13~136(I) 
133--135(1) 
130--132(1) 
128(0,5) 
130--132(1) 

Solvent for 
crystal- 
lization 

Hexane 
Petroleur~ 
ether 

Benzene 
Ethanol 

Ethanol 

~ounds Obtained 

Empirical 
formula 

C6H4CI4N~ 
CvH6CI4N2 

CvHsCI4N20 
CsH6CI4N2 
CsHsCI4N2 
C8HsCI4N2 
CgHIoC14N2 
CgHloCI4N2 

Found, % Cale.,% ~d 

c ,  IN/ , IN 
1 

57,70 11,45 57,72 / 11,38 50 

/51,91 / 10,16/51,44110,14 / 78 
/52 02i 10,22t52,20110,29[ 80 
~5187 --/51,82] -- /65 
52,31 10,0~51 82110 21] 64 
49,03 / 9,70 49,30 9,72155 
49,07[ 9,67 49,30 9,72 75 

2 -Al ly lamino-4-amino-3 ,5 ,6 - t r i ch lo ropyr id ine  (VI). A mixture of 1.2 g (0.005 mole) of II, 0.85 g 
(0.015 mole) of al lylamine,  and 5 ml of ethanol was sealed in a tube and heated at 180~ for  4 h. After cool-  
ing, the tube was opened and the contents were  poured into water;  the oil that separated out c rys ta l l ized  on 
cooling. Yield 1.1 g (88%), mp 72-74~ (from pet roleum ether).  Found %: C1 42.48; N 16.53. CsHsCI~N 3. 
Calculated %: C1 42.17; N 16.63. 

3 ,5 ,6 -Tr ich loro-4-e thoxy-2-morphol inopyr id ine  (VII). A mixture of 1.3 g (0.005 mole) of III, I g 
(0.011 mole) of f resh ly  distilled morpholine,  and 5 ml of ethanol was charged into a tube and heated at 120- 
125~ for  4 h. After  the ethanol had been driven off in vacuum, the residue was diluted with water  and an 
oil separa ted  out which crys ta l l ized  on cooling. Yield 1.4 g (92%), mp 51-52~ (from aqueous ethanol). 
Found %: C1 34.06; N 9.04. CllHI3ClaN202. Calculated %: C1 34.18; N 8.98. 

3 ,5 ,6 -Tr ich lo ro -4-hydroxy-2-morpho l inopyr id ine  (VIII). A solution of 1.5 g (0.005 mole) of VI in 3 
ml of 80% H2SO 4 was heated at 150-160~ for  20 min. Then it was poured into ice water  and the c rys ta l s  
that separated out were f i l tered off. Yield 1.3 g (92%), mp 224-225~ (from ethanol). Found %: C1 37.29; 
N 10.18. CgHgC13N202. Calculated %: C1 37.56; N 9.87. 

3 ,4 ,5 ,6-Tet rach loro-2-morphol inopyr id ine  (IX). a. A mixture of 1.4 g (0.005 mole) of VIII and 5 ml 
of POC13 was heated in a sealed tube at 170~ for 4 h. A--fret cooling, the contents were poured onto ice, 
and the c rys ta l s  that deposited were f i l tered off. Yield 1.2 g (80%), mp 83~ (from ethanol). Found %: C1 
46.56. CgHsC14N20. Calculated%: C1 47.02. 

b. An ethanolic solution of 1.3 g (0.015 mole) of f resh ly  distilled morpholine was added to 1.2 g 
(0.005 mole) of I in 20 ml of dioxane and the mixture was heated at the boil for 1 h. The solvent was d is-  
tilled off in vacuum and the res idue was t rea ted  with water  and extracted with ether,  and the oil remaining 
after  the evaporation of the e ther  crys ta l l ized.  Yield 1.3 g (86%), mp 84~ (from ethanol). Found %: C1 
46.80; N 9.17. C9HsC14N20. Calculated %: C1 47.02; N 9.27. 

3 ,4 ,5 ,6-Tet rachloro-2-p iper id inopyr id ine .  A solution of 5 g (0.02 mole) of I in 60 ml of a mixture of 
dioxane and ethanol (1 : 1) was t rea ted  with 4 g (0.042 mole) of piperidine,  and the mixture was heated in the 
water  at 70-75~ for  4 h. The bulk of the solvent was distil led off and the residue was diluted with water  
and made faintly acid with hydrochlor ic  acid. The oil that separated out was extracted several  t imes  with 
ether ,  the extract  was dried with sodium sulfate, the e ther  was evaporated off, and the residue was distilled 
in vacuum. Yield 4.1 g (68%), bp 174-175~ (1 mm), mp 44~ (from aqueous ethanol). Found %: C1 47.88. 
CI0Hi0C14N 2. Calcula ted%: C1 47.33. 

3 ,5-Dichloro-4-e thoxy-2 ,6-d imorphol inopyr id ine  (X). A mixture of 1.3 g (0.005 mole) of III, 2.6 g 
(0.03 mole) of f resh ly  distilled morpholine,  and 5 ml of ethanol was heated in a tube at 170~ for  4 h. Then 
the mixture was poured into water  and the c rys ta l s  that separated out were f i l tered off and boiled with 
carbon in ethanol. Yield 1.3 g (70%), mp 117-119~ (from aqueous ethanol). Found %: C1 19.25; N 11.68. 
C15H21C12N303. Calculated %: C1 19.61; N 11.60. 

4-Amino-3 ,5-d ichloro-2 ,6-b is (d imethylamino)pyr id ine  (XI). A mixture of 1.2 g (0.005 mole) of II, 
4.2 g (0.03) mole of 33% aqueous dimethylamine,  and 8 ml of dioxane was heated in a tube at 170~ for 4 h, 
and was then poured into water  . Yield 1 g (84%), mp 55~ (from ethanol). Found %: C1 28.86; N 22.53. 
C9HI4C12N 4. Calculated %: C1 28.35; N 22.49. 
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3 ,4 ,5 -Tr i ch lo ro -2 ,6 -b i s (d ime thy lamino)pyr id ine  (XII). a. A solution of 0.5 g (0.002 mole) of XI in 10 
ml  of concent ra ted  hydrochlor ic  acid was  cooled to 0~ and the mix tu re  was sa tu ra ted  for  another  10 min 
with hydrogen chlor ide ,  a f t e r  which a sa tu ra ted  aqueous solution of 0.15 g (0.0021 mole) of NaNO 2 was  added 
dropwise ,  the t e m p e r a t u r e  being kept at f r o m  0 to -10~ throughout.  The mix tu re  was f i r s t  lef t  in the r e -  
f r i g e r a t o r  fo r  1 h and then at r o o m  t e m p e r a t u r e  for  12 h. Then it was  made alkaline,  whereupon c ry s t a l s  
deposi ted.  Yield 0.4 g (74%), bp 72-73~ ( f rom aqueous ethanol).  Found %: C1 39.56; N 15.70. C~HI2CI~N 3. 
Calculated %: C1 39.66; N 15.60. 

b. A solution of 5 g (0.02 mole) of I in 50 ml  of dioxane was  t r ea t ed  with 14 ml  (0.01 mole) of 33% 
aqueous d imethylamine  and 20 ml  of ethanol and was  heated at 55-60~ for  6 h. During the reac t ion ,  another  
two 5 -ml  por t ions  of 33% dimethylamine  were  added. After  cooling, the reac t ion  mix tu re  was diluted with 
wa te r ,  the oil that sepa ra ted  out was ex t rac ted  with e ther  and dr ied with sodium sulfate,  the e ther  was 
dr iven  off, and the res idua l  oil  was  dis t i l led  in vacuum.  Yield 3.2 g (60%), bp 114-115~ (1 mm) ,  mp 71- 
73~ Found %: C1 40.16; N 15.40. CgH12C13N 3. Calculated ~ :  C1 39.66; N 15.60. 

Genera l  Method of P r e p a r i n g  2 -Alky lamino-3 ,4 ,5 ,6 - t e t r ach lo ropyr id ines  (Table 1). To a solution of 
5 g (0.02 mole) of I in 60 ml of a mix tu re  of dioxane and ethanol (1 : 1) was  added 0.042 mole  of the a p p r o p r i -  
ate a lkylamine  and the mix tu re  was  heated at 70~ for  3-5 h. The bulk of the solvent was dist i l led off, and 
the res idue  was cooled and diluted with wa te r .  The c r y s t a l s  that deposi ted were  f i l te red  off. In the case  of 
a low-mel t Ing  product ,  the oil that  s epa ra t ed  out was  ex t rac ted  with e ther ,  the e the rea l  ex t r ac t s  were  dr ied  
with sodium sulfate ,  the e ther  was  dr iven off, and the oil was dist i l led in vacuum.  
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