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2 ,3-Dihydro d e r i v a t i v e s  of pe r imid ine  were  obtained in high yie lds  by the action of l i th ium 
a luminum hydride or  sodium borohydr ide  on pe r imid in ium sa l t s  and 1 ,3-d ia lkylper imidones .  

The reduct ion of ni t rogenous he t e roa ro ma t i c  compounds,  pa r t i cu l a r ly  the i r  qua te rna ry  sal ts ,  with 
complex  meta l  hydr ides  is a good method for  the p r e p a r a t i o n  of t he i r  2 ,3-dihydro der iva t ives  [2, 3]. The 
p r e s e n t  p a p e r  is devoted to the ut i l izat ion of this reac t ion  for  the synthes is  of l i t t le  studied 2 ,3-dihydro-  
pe r imtd ines .  

2 ,3 -Dihydroper imid ines  that do not contain subst i tuents  at tached to the ni t rogen a toms can be obtained 
as a r e su l t  of the reac t ion  of 1 ,8-diaminonaphthalene with var ious  aldehydes (for example ,  see [4, 5]). 

It  is d isadvantageous to obtain N-subst i tu ted 2 ,3-d ihydroper imidines  of the III and IV type in this man-  
ner  because  of the re la t ive ly  low access ib i l i ty  of N-subst i tuted 1 ,8-diaminonaphthalenes .  Up to now three 
compounds of this group have been descr ibed:  1 - (2-hydroxye thy l ) -2 ,3-d ihydroper imid ine ,  1 ,3-dimethyl-  
2 , 3 - d i h y d r o p e r i m i d i n e  (Ilia), and 1 ,3 -d imethy l -2 ,3 -d ihydroaceper imid ine  (fVa). The f i r s t  of these was ob- 
tained by reduct ion of ethyl 1 -per imid iny lace t i c  acid with l i thium a luminium hydride, while IIIa and IVa 
were  obtained as  a r e su l t  of the action of aqueous alkali  on the cor responding  pe r imid in ium sa l t s  (I and II) 
[6]. 

We have conf i rmed  the data in [4] in r ega rd  to the fact  that the C = N bond in 1 - subs t i tu t edper imid ines  
is not reduced by sodium borohydr ide  but is reduced by l i thium aluminum hydride to mono-N-subs t i tu ted  
pe r tmid ines  of the XI type.  

Qua te rna ry  pe r imid in ium (I) and acepe r imid in ium (II) sa l ts  a re  readi ly  hydrogenated in p rac t i ca l ly  
quanti tat ive y ie lds  by l i th ium a luminum hydride in e the r  and sodium borohydr ide  in water .  

N,N-Disubst i tu ted 2 ,3 -d ihydroper imid ines  (HI and IV) a re  a lso  readi ly  fo rmed in the reduction of 
pe r imidones  V or  VII with l i thium a luminum hydride.  

The fl and 3/bands with m a x i m a  at 335 and 235 nm that a re  pecu l i a r  to pe r imid ines  a re  retained in 
the UV spec t r a  of hydrogenated pe r imid ines  III and W, but the a band at 400 rim, which is cons idered  to be 
respons ib le  for  the yel low color  of pe r imid ines  [7], vanishes .  The d i sappearance  of this band for  2 ,3-di-  
hydroper imid ines  is in ag reemen t  with its in te rpre ta t ion  based on the resu l t s  of MO calcula t ions  for  the 
r - r r  * e l ec t ron  t rans i t ion  f r o m  the naphthalene por t ion  of the molecule  to the he te ror ing  [7, 8]. 

* See [1] for  communica t ion  XI. 
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It is known that 1,8-bis (dimethylamino)naphthalene is one of the s t rongest  neutra!  bases  {pK a 12.34) 
[9] and is advert ised by chemical  f i rms  as "the proton sponge." Despite the close s t ruc tura l  s imi lar i ty  

v - v , ,  

1 \ \  / / - ' ~ \ \  ~ III a - c  

II a ,b  VIII-X 

a R~H; b R=CHa; C R=C6H5; V, VIII X=O; VI,IX X=S; VII, X X=Se 

\CH a : \CH a 

Xl 

between 1,8-bis(dimethylamino)naphthalene and the 1,3-dimethyl-2,3-dihydroperimidines that we obtained, 
the basicity of the la t ter  is sharply depressed,  and the pK a in 50% alcohol is ~3.9. This attests to the fact 
that, in contras t  to noncoplanar (for s ter ic  reasons) 1,8-bis (dimethylamino)naphthalene, the nitrogen atoms 
in III and IV are to a considerable degree coplanar  with the naphthalene ring due to the binding effect of the 
methylene bridge. As a result ,  conjugation of the unshared e lec t ron pai rs  of the two nitrogen atoms with 
the aromatic  r sys tem is reinforced,  and this is accompanied by a decrease  in the basici ty.  

As a consequence of their lowered basici t ies  2,3-dihydroperimidines form unstable hydrolyzable 
hydrochlor ides .  However, in contras t  to the s imilar ly  constructed benzimidazolines [3], they can be con- 
verted to methiodides XII by the action of methyl iodide in DMF at 100~ 

In contras t  to benzimidazoles [3], 2 ,3-dihydroperimidines III and IV (and, to a somewhat l e s s e r  de- 
gree,  XI) are stable in air  and do not change on prolonged storage and on heating in CC14. In addition, they 
are readily oxidized by iodine to s tar t ing perimidinium salts I and II; on heating with oxygen, sulfur, and 
selenium they form s t ruc tures  of the V - X  type. 

E X P E R I M E  NTA L 

All of the s tar t ing compounds were obtained by the methods in [6, 10, 11]. 

The ionization constants were measured  by potentiometric  t i t rat ion of 0.01 N solutions of the com-  
pounds in 50% aqueous alcohol with a 0.01 N HC1 solution with an LPU-01 potent iometer  at 20 ~- 1 ~ The tR 
spect ra  were recorded  with a UR-20 spec t rometer .  The PMR spect rum was obtained with a PE-2305 spec-  
t rome te r  (60 MHz) with hexamethyldisiloxane (HMDS) as the internal standard.  The UV spec t ra  of 10 -3 to 
10 -4 M solutions of the compounds in methanol were recorded with an SF-4A spectrophotometer .  

1-Methyl-2,3-dihydroperimidine (XI). A 2.7-g (0.015 mole) sample of 1-methylperimidine was added 
to a solution of 2.3 g (0.06 mole) of LiA1H 4 in 75 ml of absolute ether,  and the mixture was s t i r red  and re -  
fluxed for 1 h. The color less  solution was then cooled, 10 ml of water  was added, and the mixture was 
s t i r red  for  another 5-10 rain. The ether  layer  was separated,  the ether  was evaporated, and the residual 
viscous oil was vacuum dried over P20~ and vacuum distilled to give 1.9 g (70%) of a product  with bp 170 ~ 
(2 ram). VNH 3370 cm -1 (broad, strong; mineral  oil), 3410 em -1 (broad, strong; chloroform).  PMR spec-  
t rum (12% solution in CDCla): 5 2.78 (N-CHa, singlet), 4.05 (N-CH2, singlet), 6.25-7.40 (aromatic, com-  
plex multiplet). UV spectrum, Xma x, nm (log e): 232 (4.66), 331 (4.08). Found: C 78.2; H 6.3; N 15.4%. 
C12H12N 2. Calculated: C 78.2; H 6.5; N 15.2~. The picrate  was obtained as c r imson  c rys ta l s  with mp 230 ~ 
(from alcohol). Found: N 17.2%. C12H12N2"C6H3N307. Calculated: N 17.0%. 

General Method for  the Prepara t ion  of 1 ,3-Dimethyl-2,3-dihydro Derivatives of Perimidine and 
Aceperimidine.  A) A 0.01-mole sample of the appropriate methiodide (I or  II) was added with s t i r r ing  to 
a solution of 1.1 g (0.03 mole) of LiA1H 4 in 50 ml of absolute ether.  In the case of the perimidine der iva-  
tives, the yellow color  of the solution vanished instantaneously. The mixture was refluxed and s t i r red  for 
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30 min, af ter  which it was cooled to room tempera ture  and carefully decomposed with 5 ml of water.  The 
ether  l ayer  was separated,  and the water  l ayer  was extracted twice with 40-ml port ions of ether.  The ether  
was evaporated f rom the combined e ther  ext rac ts ,  and the crysta l l ine  residue was dried at 50 ~ and c r y s -  
tal l ized f rom alcohol. The yields were close to quantitative. The Rf  values of III and IV were ~0.85 (A1203, 
chloroform).  

B) A 10-mmole sample of NaBH 4 was added with s t i r r ing  at 30 ~ in the course  of 10 rain to a solution 
of 5 mmole of salt  I o r  II in 150 ml of water,  af ter  which the mixture was s t i r red  for  another 30 rain. The 
precipi tated dihydro derivative was removed by fi l t rat ion and crysta l l ized.  The yields were close to quan- 
titative. 

C) A 0.01-mole sample of 1,3-dimethylperimidone or  1,3-dimethylaceperimidone was added to a so lu -  
tion of 0.03 mole of LiA1H 4 in 50 ml of absolute ether,  and the mixture  was refluxed with s t i r r ing  for 1.5 h. 
The 2 ,3-dihydroper imidines  were isolated as in method A. The yields were close to quantitative. Com- 
pound IIIa had mp 150 ~ (from alcohol) [6] and pK a 3.77. UV spectrum, 2`max, nm (log e): 233 (4.64), 330 
(4.01). 

Compound IVa had mp 152-153 ~ (from alcohol) [6] and pK a 3.89. UV spectrum, 2`max, nm {log ~): 232 
(4.62), 338 (4.01). 

Methods A and B were used to obtain 1 ,2 ,3- t r imethyl-2 ,3-dihydroper imidine  (IIIb) imp 125-126 ~ pKa 
3.86. UV spectrum, 2`max, nm (log e): 234 (4.68), 335 (4.12). Found: C 79.3; H 7.8; N 12.7%. C14HlsN 2. 
Calculated: C 79.2; H 7.6; N 12.7%]; 1 ,3-dimethyl -2-phenyl-2 ,3-dihydroper imidine  (IIIc) imp 176-177 ~ 
pK a 3.75. UV spectrum,  2,max, nm (log e): 236 (4.63), 350 (4.19). Found: C 83.2; H 6.8; N 10.1%. ClsH18N 2. 
Calculated: C 83.2; H 6.6; N 10.2%] and 1 ,2 ,3- t r imethyl -2 ,3-d ihydroaceper imidine  (IVb) imp 146-147 ~ 
Found: C 80.5; H 7.5; N 12.0%. CTH~sN 2. Calculated: C 80.6; H 7.6; N 11.8%; pK a 3.96. UV spectrum, 
2 tma  x ,  nm (log ~): 234 (4.68), 335 (4.12)]. 

Methiodide. A 6.4-g (0.045 mole) sample of methyl iodide was added careful ly at 100 ~ to a solution 
of 3 g (0.015 mole) of IIIa in 5 ml of DMF, and the mixture was held at 100 ~ for 2 h. It was then cooled, 
25 ml of e ther  was added, and the co lor less  c rys ta l s  of methiod[de XII with mp 160-161 ~ (from a l coho l -  
ether) were removed by fil tration. The yield was 4.1 g (80%). Found: I 36.9; N 8.2%. C14H17N 2. Calcu- 
lated: I 37.3; N 8.2%. 

Oxidation of 1 ,3-Dimethyl-2 ,3-dihydroper imidine  {IIIa). A) A solution of 0.2 g (1 mmole) of IIIa in 
10 ml of alcohol was mixed with a solution of 0.26 g (1 mmole) of iodine in 10 ml of ether,  and the mixture 
was refluxed for  20 rain. The solvent was evaporated,  and the residual methiodide (Ia) was crys ta l l ized 
f rom alcohol to give 0.29 g (90%) of a product  with mp 269-270 ~ (from alcohol) [6]. 

B) A 1-g (5 mmole) sample of dihydroperimidine IIIa was heated in a s t r eam of oxygen at 150 ~ for 
30 rain. The melt  was refluxed with 10 ml of chloroform,  af ter  which the mixture was filtered, and the 
f i l t rate was passed through a column containing aluminum oxide (elution with benzene). The yield of p e r -  
imidone V with mp 209 ~ (from alcohol) [6] was 0.86 g (80%). 

The oxidation of IVa was ca r r i ed  out s imi la r ly  to give Xa with mp 212-213 ~ (from acetic acid) [6] in 
78% yield. 

React ion of IIIa and IVa with Sulfur. A mixture of 1.5 mmole of perimidone IIIa or  IVa and 0.1 g (3 
mmole) of finely ground powdered rhombic sulfur  was held at 130 ~ for  1 h. The melt  was then dissolved 
in 10 ml of chloroform,  and the solution was passed through a column containing aluminum oxide (elution 
with chloroform) to give VI with mp 189-190 ~ (from alcohol) in 90% yield. UC= S 1100 cm -1 (chloroform). 
Found: C 68.5; H 5.5; N 12.0%. C13H12N2S. Calculated: C 68.3; H 5.3; N 12.3%. The yield of thione VI 
with mp 129-130 ~ (from alcohol) was 90%. Found: C 71.0; H 5.1; N 12.2%. C15H14N2S. Calculated: C 71.2; 
H 5.1; N 12.6%. 

React ion of Per imidines  IIIa and Wa with Selenium. A mixture of 3 mmole of IIIa or  IVa with 0.8 g 
(10 mmole) of powdered selenium was heated at 160 ~ for 1.5 h, after  which the tempera ture  was raised to 
200 ~ and the mixture was cooled to room tempera ture .  The da rk - red  melt  was dissolved in 10 ml of chlo- 
roform,  and the solution was passed through a column containing A1203 (elution by dhloroform) to give the 
selenoxo derivative with mp 120-121 ~ (from heptane) in 90% yield. Found: C 56.7; H 4.4; N 10.2%. 
C13H12N2Se. Calculated: C 56.6; H 4.4; N 10.2%. The yield of X with mp 116-117 ~ (from heptane) was 89%. 
Found: C 59.5; H 4.3%. C15H14N2Se. Calculated: C 59.8; H 4.7%. 
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