
L9I Attempts to condense V with IVc also failed. So it can be assumed that reaction of V with IIa and IVb is stopped 
by steric hindrance due to substituents at position 3, and not as a result of electron-donor (in coni[t~R~sIl/A)lNdelg&ron- 
acceptor (in compound IIa) effects of these substiments. Since c~-amino-ct-cyanoacetamide is a feebly nucleophilic rea-  
gent, an attempt was made to condense IIa with hydrazine hydrate ;Pf l~l~eAt~i~D~i~UNl~-n~x~.~%tt~iBop~,~Jo]~eg~ 
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midine (VII), from which a number of 4-substituted piperidino[2, 3-d]pyrimidines was synthesized,a M ~mon~s  p~14 (x_mo 
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initial item to re are me-aes i re~a-chmro "f eriaino z o-~t]l p ri "d' e X ~'b reacti ~ "~t  OCl~jv~ere 
unsuccesslm. It ~ras assumed ttlat Nnen vt i t  reacts with PU(.Jl~, n o t o m v  is ura suosututea ov Gl. ,out a saosDnam~fle ae-  

g u l  IO gOUgs( l l~  g n l  DLIB ' t q N  ano~B ~tl1 Io O I l S l I g l O l ~ l l ~ I I O  S p u w q  uonmo.sqg pgIggAgI AI lo tllnllooas-tto-tloaosqw ~t gqj~ 
riva~i*e is f o r ~ e d ~ t ' t h e  Nt~'group oi  the pilSefidine rifig. To chedk this view, the 6fl~ product forme~l by reac~ing VIII 
with POCla was submitted to acid hydf~l~2i~ ~tn~lA~lfter neutralizing the s~l~tion with a dilute NaOH solution, IX was ob- 
tained in high yield. Investigation of t~I~t~r~t~ert~I of IX showed that the??Tully correspond to the similarly substituted 4-  
amino-6-chloropyrimidines.  In particular, because of the presence of a NPltgrou p at position 8 in IX, the mobili ty of the 
chlorine atom at position 4 is c o n s i d e r a M ~ i ~ h e d .  Because of thiOt.\a~J~tempts to effect reaction of IX with thiourea 

. \ .  
or sodium sulfide, to obtain 4-mercaglt~[~p~[f~inr a-d]pyrimi&ne~,O~,lled t~ give positive results. To decrease the 
electron-donor effect of NH on the cl~l~l~W'~0j~'~r �9 ~ t  4 b Y,~ o , ~  I4"Iih'g,~' {Nttlr HaCO)zO,~,~ 4-chloro-  8-acetylpiperi-  
dino[2, 3-d]pyrimidine (XIII) was prepared, bu~here, too, attempts t o ~ t  reaction with thiourea were unsuccessful. 
Equally unsuccessful were experiments on the condensation of IX with monoethanolamine at 130 ~ and with alcoholic am- 
monia at 180-190 ~ the starting materials XIII and IX b e i n g : g & I d ~ e ~ I I ~ B g / g g g I , ~  ~ 
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tracted, the aqueous layer extracted with benz~rite, the total extracts dried Oiler NazSO 4, evaporated under somewhat re- 
duced pressure, and the residue distilled to give 28.9 g~Va, bp 74-88 ~ (6 mm);  d~ ~ 1. 0069; n~ 1.4650. Found: C 67.32; 
H 9.83; N 7.04, 7.16; OCH3 16.03%. Calc~1,at~ckfor ~IHIgNOz: C 67. ~(}; iIR. 641 i'~ 7.10; OCH a 15.74~ 
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2,Ethoxy-3, 3-d ie thyl -4-oxo-5-methyl -3 ,  4, 8,[~-tet~ahydropyridine (IVc,. ~ / s o ) t i o n  of 85 g B, 3 -d ie thy l -5-meth-  
ylpiperidine-2, 4-dione in 75 ml c h l o r o i ~ ~ o d  2 ~ , f g 0  min to~AsFrj~0~o(u't'bo~of triethyloxonium fluoroborate 
(prepared from 52 g boron trifluoride etherate and 26 g epichlorhydrin [2]) maintained at 10-15 ~ The reaction mixture is 
stirred for one hour, the solution evaporated to dryness in a vacuum, the residue dissolved in 150 ml benzene, and 10~ 
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2-Ethoxy-3-carbe thoxy-3 ,  4, 5, 6- te t rahydropyridine (tIa).  A solution of 51.3 g 3 -carbe thoxypiper id -2-one  in 50 
ml chloroform is added in 30 rain dropwise, with stirring, to a suspension of tr iethyloxonium fluoroborate (prepared from 
62.4 g boron trifluoride etherate and 31.2 g epichlorhydrin) in 50 ml  dry chloroform mainta ined  at 10-15 ~ The react ion 
mixture is stirred for four hours at 5-10 ~ and 88 ml  of 50% aqueous potash added to bring it to pH 8. The organic layer 
is separated, and the aqueous one extracted with  chloroform. The total  extracts are dried over Na2SO 4, evaporated to 
smal l  volume in a vacuum, and dist i l led.  Disti l lat ion gives 5 .2  g 3-carbe thoxypiper id-2-one ,  bp 180-182 ~ (5 mm),  mp 

2o 76-78 ~ Yield 36 g (60.3%), bp 90-92 ~ (5 mm),  n D 1.4589. Found: C 60.02; H 8.60; N 7.10; OC2H 5 44.86%. Ca]cu la t -  
ed for C10H17NO 3. C 60.30; H 8.54; N 7.03; OC2H s 45.22%. 

3-Oxopyrazolino[3,  4-b]piper id ine  (VI). A solution of 0.75 g hydrazine hydrate in 5 ml  absolute alcohol is added to 
a solution of 2 g IIa in 10 ml  absolute a lcohol  at 200 g, the mixture stirred for one hour, and the temperature  raised to 
28 ~ The mixture is boi led for 1 hr 30 min,  when a prec ip i ta te  forms. At the end of heat ing the react ion mixture is eva-  
porated to dryness, the residue ground with 10 ml  ether, f i l tered and dried. Yield 1.35 g (72.2%), mp 340-348 ~ The 

product is readi ly  soluble in dilute acids and a lkal ies .  For analysis it  is crysta l l ized from water.  Prisms, mp 347-350 ~ 
(Kofler). Found: C 51.65; H 6.53;  N 30.77%. Calcula ted  for C6HgN30: C 51.79; H 6.56;  N 30.65%. 

2-Mercapto-4-hydroxypiper id ino[2,  3-d]pyr imidine  (VII). 6 g IIa and 2, 4 g thiourea are added to a solution of 
C2HsONa (from 1.5 g Na and 60 ml  absolute alcohol),  the mixture refluxed for two hours, and the solution cooled in ice  
and acidif ied to pH 6 - 6 . 5  with g lac ia l  ace t ic  ac id .  The prec ip i ta te  formed is f i l tered off, washed with water ( twice 
with 15 ml),  then with a lcohol  ( twice with 10 ml) ,  and dried. Yield 4 .4  g (80%0, mp > 350 ~ The substance is soluble 
only with diff icul ty in most organic solvents, water, and acids, but read i ly  soluble in dilute a lkal ies .  For analysis it  is 
crysta l l ized from methanol  (1:400). Long prisms, mp > 350 ~ Found: C 45.68;  H 5.05;  N 22.86; S 17.38%. Calcu la ted  

for CTHgN3OS: C 45. 901 H 4.91;  N 22.95; S 17.48%. 

4-Hydroxypiperidino[2,  3-d]pyr imidine  (VIII). 20 m l  25% NH4OH are added to a suspension of 4 . 4  g VII in 250 ml  
water. 10 g Raney nickel  paste are added to the resultant solution and the whole refluxed for one hour with stirring. When 
react ion is comple te  the hot mixture is f i l tered,  the solution cooled,  the prec ip i ta te  f i l tered off, washed with cold a l co -  
hol, and dried. Yield 3 .1  g (85.4~ mp 262-265 ~ It is soluble only with diff icul ty in most organic solvents, c rys ta l -  
l izes from alcohol  and water, is soluble in dilute acids and a lkal ies .  For anatysis it  is recrys ta l l ized from water (1:14), 
mp 264-266 ~ Found: C 55.52, 56.76; H 6.17, 6.14;  N 27.85%. Calcula ted  for CTHgN30: C 55.63; H 5.96;  N 27.81%. 

4-Chloropiperidino[2,  3-d]pyr imidine  (IX). A mixture of 1 g VIII and 25 ml  phosphorus oxychloride is refluxed and 
stirred for 5 hr. The resultant l ight yellow solution is taken to dryness in a vacuum, 10 g cracked ice  added to the oily 
residue, the solution boiled for 5-10 min,  and cooled in ice .  After neutral iz ing with 10% NaOH to pH 7 .5-8 ,  the m i x -  
ture is extracted with chloroform, the extract  dried over Na2SO 4 and evaporated to dryness in a vacuum; the residue is 
tr i turated with 10 ml water, f i l tered, and dried. Yield 0.68 g (60.6%), mp 156-159 ~ Readity soluble in most organic 
solvents, also in di lute  acids, soluble only with diff icul ty in a lkal ies .  For anaiysis i t  is c rys ta l l ized  from water (1-50); 
needles, mp 162-164 ~ Found: C 49.34;  H 4.77;  N 24, 96; C1 21.09%. Calcula ted  for CTHsC1N3: C 49.55;  H 4.72;  N 

24.77; C1 20.94%. 

4-Chloro-8-ace ty lp iper id ino[2 ,  3-d]pyr imidine  (XIII). A mixture  of 1 g IX, 3 ml  ace t ic  anhydride, and 10 ml  dry 
benzene is refluxed and stirred for 2.5 hr. The resultant solution is evaporated to dryness in a vacuum, stirred with 25 ml  
water at room temperature  for 2.5 hr, and brought to pH 7 .5 -8  with a saturated soda solution. The prec ip i ta te  is f i l tered 
off, washed with water, and dried. Yield 1.05 g (83%), mp 97-100 ~ Readily soluble in most organic solvents, soluble 

only with diff icul ty in water, di lute acids and a lkal ies .  For analysis i t  is recrys ta l l ized from ether. Prismatic needles, 
mp 98-100 ~ . Found: C 51.13; H 4.83;  N 19.81; C1 16.81%. Calcula ted  for CgH1oC1NaO: C 51.06; H 4.72;  N 19.85; C1 

~6.87%. 

4-Methoxypiper idino[2,  3-d]pyr imidine  (XII).. 1 g X is added to a solution of sodium methoxide  (from 1 g Na in 
25 ml  absolute methanol) ,  and the mixture refluxed and stirred for 2.5 hr, after which i t  is evaporated to dryness in a 
vacuum, and the residue ground with 20 ml  water, f i l tered,  and dried. Yield 0.6 g (61.8%), mp 105-107 ~ Readi lysolu-  

ble in most organic solvents and dilute acids, insoluble in a lka l ies .  For analysis it  is recrysta l l ized from water. Prisms, 
mp 106-108 ~ . Found: C 57.92; H 6.84;  N 25.19%. Calcu la ted  for CsHllNaO: C 58.18; H 6.66;  N 25.45%. 
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