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C = N  and C--O--C (in the oxazoles) or  C--<)--N (in the 
i soxazoles)  group moment s .  In oxazole,  the momen t s  
of these groups have opposite d i rec t ions  and in i s o -  
xazole  they are  in the s ame  d i rec t ion .  If a momen t  of 
2.47 D is a s sumed  for  the C=N bond [2] and momen t s  
of 0 .8,  0 .45,  0 .5 ,  and 0 .4  D, r e spec t ive ly ,  for  the 
C---O, C--N, N---O, and C--H bonds,  then for  oxazole 
and isoxazole  by vec to r  addit ion we obtain,  r e s p e c t i v e -  
ly, 1.35 and 3.90 as compared  with the obse rved  va lues  
of 1.4 and 2 .8  D. 

The momen t  of 2, 5 -d ipheay l -1 ,  3-oxazole  was c a l -  
culated vec to r i a l l y  f r o m  the m o m e n t s  of the gc--'--N, gc-~-o, 

~C~--H, P,C ar:_2_~Chet and ~tCar_~-f_Chet,bonds equal ,  r e s p e c -  
t ive ly ,  to 2.47, 0.8, 0.4, 0.4, and 0.4 D; the angles  be -  
tween all the bonds in  the he te rocyc le  were  taken as the 
s a m e  and equaI to  the angle in  a r e g u l a r  pentagon.  The 
ca lcu la ted  m o m e n t  proved to be 1.29 D (as compared  with 
the obse rved  1.55 D) with an angle of inc l ina t ion  of the 
vec to r  of this  moment  to the nomina l  axis of s y m m e t r y  
of the molecule  pas s ing  through the oxygen atom and 
the cen te r  of the C4--N bond of 32 ~ The ca lcula ted  
va lues  of the momen t s  of the de r iva t ives  with p a r a  
subs t i tuen t s  in the phenyl group are  given in Table  1. 
In the ca lcula t ion ,  va lues  of the momen t s  of subs t i tu ted  
benzenes  C~HsX with X =NO2, C6H~, Br,  and OCH 3 
equal ,  r e spec t ive ly ,  to 4.00,  0 .4 ,  1.52,  and 1.31 D 
were  used and the angle of inc l ina t ion  at X = OCH3 was 

taken as 67 ~ . As can be seen  f rom Fig. 2, the va lues  
of A# = Mobs - Pcalc c o r r e l a t e  sa t i s f ac to r i ly ,  except 
for  X = Br,  with AE1/2 --  the i nc r ea se  in the po la ro -  
graphic  reduc t ion  potent ial  of a n i t ro  or carbonyl  
group under  the inf luence of X [4, 5], which shows the 
ex i s tence  of apprec iab le  conjugat ion between the e l e c -  
t rons  of the subs t i tuen t  X through the phenyl group with 
the 7r-electrons of the he terocycle .  

The authors  express  their  thanks toYu.  A. Kruglyak 
for  coopera t ion  and help in c a r r y i n g  out the ca lcu la t ions  
on the EVM-20 computer  in the Ins t i tu te  of Cyberne t i c s  
of the Academy of Sciences  of the Ukra in ian  SSR. 
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Amidines of carboxylic acids react with thionyl chloride to form thi- 
onylamidines which are converted spontaneously into 2H-1,2, 4-ben- 
zothiadiazine 1-oxides. Carbimidic esters react with thionyl chloride 
to give thionylamides as final products. 

in p reced ing  c o m m u n i c a t i o n s  [1, 2] we have shown 
that i socyana te s  of c a r b i m i d i e  acids a re  conver ted  
into 4 -qu inazo lones  at the momen t  of t he i r  fo rma t ion .  

It was of i n t e r e s t  to s tudy the p r o p e r t i e s  of the 
t h iony lamid ines ,  the su l fu r  analogs  of the i socyana tes  
of c a r b i m i d i c  acids.  The t h iony lamid ines  were  ob-  
ta ined with quant i ta t ive  y ie lds  by the r e a c t i o n  of ami-= 

d ines  of ea rboxyl ic  acid with thionyl  chlor ide  in carbon  
t e t r a c h l o r i de  at 50 ~ C. 

/ ;NR 
//,N[~ ~ SOC'o - -  C C I : C ~ R  2 C C I C ~  .HC] 3 CCI)C~,NH ~ " ~ ~S O "  ~ NH2 

1 

R =- C6H ~, C~H4CH~- p 

Compounds I cons i s t  of o r a n g e - c o l o r e d  c r y s t a l l i n e  
s u b s t a n c e s  with low me l t i ng  points ,  r ead i ly  soluble  in 
o rgan ic  so lven t s  and read i ly  hydro lyzed  by a t m o s p h e r i c  
m o i s t u r e  to the in i t ia l  amid ines .  The IR abso rp t i on  
s p e c t r a  of compounds  I have a s t rong  band in the 1260 

cm -1 r eg ion  which is a sc r ibed  to the - - ~ O  group 
[3, 4]. On be ing  s tored  in a c losed  v e s s e l  at room 
t e m p e r a t u r e ,  compound I (R = C6H~) is conver ted  
spon taneous ly  af ter  2 - 4  days into 2 H - l ,  2, 4 - b e n z o t h i a -  

d i a z i n e - l - o x i d e  (cf. [5, 6]). 
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n o 
Ii Ir O%/jO 
%, 

N20~ ~ .fl_CCl 3 

I I  I11 

The action of 30% hydrogen peroxide in acet ic  acid 
on compound II gives 2H- l ,  2, 4-benzothiadiaziae  1, 
1-dioxide. 

With thionyl chloride in an iner t  solvent,  ethyl 
benzimidate  gives the acid chloride IV, which is spl i t  
into ethyl chloride and N-thionylbenzamide on being 
heated to 120-130 ~ C. 

cdffsc< NH +so% ~ Cs%C-N--SOCt* CdHC -r UCl 
0C21t5 OC2 it5 5 ~OC2H5 

Iv 
--C2H5CI 

CdHsCS O 
\N=5=O 

V 

Compound V is an orange liquid. It is read i ly  
misc ib le  with organic  solvents  and is instantaneously 
hydrolyzed to benzamide by the action of a tmospher ic  
mois ture .  The IR absorpt ion spec t rum of V has a 
s t rong band in the 1250 cm - i  region which is c h a r a c -  
t e r i s t i c  for  the --N==S --- O group. 

EXPERIMENTAL 

Thionylamidines (I). A solution of 0.03 mole of thionyl chloride 
in 20 ml of carbon tetrachloride was added to a suspension of 0.09 
mole of an amidine in 100 ml of anhydrous carbon tetraehloride 
cooled with ice water. The reaction mixture, which was colored 
orange, was stirred at room temperature for another 0 .25-0 .5  hr. 
Then the temperature was raised to 50 ~ C and stirring was continued 
for another 2-3 hr. The precipitate of amidine hydrochloride was 

separated off under conditions excluding atmospheric moisture and 
was washed several times with small portions of carbon tetrachloride. 
The filtrate was evaporated in vacuum. The residue consisted of the 
crystalline thionylamidine in a yield of about 95%. Compounds I can 
be recrystallized from a small amount of petroleum ether. Compound 
I (R = CdH~) forms light orange needles, mp 40-420C (in a sealed 
capillary). IR spectrum, cm "l : 1260 (N=S=O). Compound I (R = 
= CdH4CH 3-p) forms bright orange needles, mp 70-72~ (in a 
sealed capillary). IR spectrum, c m - l :  1260 (N=S=O). 

Since the thionylamidines are readily hydrolyzed by atmospheric 
moisture, they were identified in the form of the corresponding 
amidines after treatment with water. 

2H-l,  2, 4-Benzothiadia#ne-l-oxide (If). Compound I (R = c~ H~) 
(0.002 mole) was left to stand in a sealed vessel for 2-4 days. The 
color of the crystals changed from yellow-orange to yellow-green and 
the shape of the crystals from needles to a microcrystalline powder. 
The reaction product was washed with small portions of ether and 
dried. The yield of II was 67~ The substance is sparingly sotuble in 
the usual organic solvents and crystallizes from ethyl acetate in the 
form of light yellow prisms, mp 188" C (decomp.). In the IR spectrum 
of II, the band in the 1250 cm -l region characteristic for the N=S=O 
group is absent. Found, %: S 11.15; N 9.74. Calculated for 
CsHsCIsN202S, %: SII.31, N 9.88. 

2H-I, 2, 4-Benzothiadiazine-l, 1-dloxide (Ill). A suspension of 
0. 001 mole of II in 10 ml of glacial acetic acid was treated with 2 ml 
of perhydrol and heated at 60~ for 10-15 hr. The precipitate of III 
was filtered off, washed with water, and dried. The yield of III was 
900]0. Light yellow needles (from acetone), mp 257~ (decomp.). 
Found, %: S 10.78 ; tool. wt. (Rast) 302. Calculated for Cs HsClaN2023, 
%: S 10.70;mol.  wt. 299.58. 

N-Thionylbenzamide (Y). In drops, a solution of 0.2 mole of 
ethyl benzimidate in 40 ml of carbon tetrachloride was added to a 
solution of 0.1 mole of thionyl chloride in 50 ml of anhydrous carbon 
tetrachloride cooled with ice water. The reaction mixture was stirred 
at 20* C for 1 hr. The precipitate of the imidate hydrochloride was 
filtered off and washed with carbon tetrachloride (3 x 15 ml), and the 
filtrate was evaporated in vacuum. Compound IV, in the form of an 
orange liquid, was heated in the oil bath to 120-140"C. Decom- 
position was accompanied by the evolution of gases and was complete 
after 1-1 1/2 hr at this temperature. The resulting compound V, a 
yellow-orange liquid, was distilled in Vacuum, bp 77-79" C (0.3 ram), 
nDZ~ 5735, d42~ 2298. Yield 33~ 
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