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New t e t r ahyd ro - l , 2 -oxaz i ne -N-d i t h i oca rboxy l i c  acid e s t e r s  were  synthesized,  and t he i r  s t r uc -  
t u r e s  were  invest igated by IR and PMR spec t roscopy  and m a s s  s p e c t r o m e t r y .  

The biological  act ivi ty  of compounds containing a 1,2-oxazine ring is well known [1]. In o r d e r  to sea rch  
for  new pes t i c ides  we synthesized subs tances  containing, in addition to the indicated s t ruc tu ra l  f ragment ,  a 
d i th iocarbamate  group,  which is respons ib le  for  the fungicidal, acar ic ida l ,  and herbic idal  act ivi ty of compounds 
of o ther  c l a s s e s .  

We used the condensation of t e t r a h y d r o - l , 2 - o x a z l n e  (XIX) with ca rbon  disulfide and alkali ,  which leads 
to the po ta s s ium sal t  of this acid (XX), for  the synthesis  of t e t r ahyd ro - l , 2 -oxaz ine -N-d i th ioca rboxy l i c  acid 
e s t e r s  (I-XVIII). T r e a t m e n t  of XX with alkyl halides readi ly  conve r t s  it to e s t e r s  I-XVIH. 

~'~NI| CS 2 + KOH RHa[ r""'~"'N--C--SR 
x x  J 

XlX I-XVlll  

,XX R=K 

The p repa ra t i on  of s ta r t ing  oxazine XIX includes the condensation of 1 ,4-dibromobutane with N-hydroxy-  
e thylurethane and saponif icat ion and decarboxyla t ion  of the resul t ing N-ca rbe thoxy t e t r ahyd ro - l , 2 -oxaz in e  
(XXI). F ree  base  XIX was isolated by neutra l iza t ion of the hydrochlor ide  of XIX with po t a s s ium carbonate .  

However,  the l i t e r a tu r e  [2] does not contain proof  for  the s t ruc tu re  of XXI, and the method used to p r e -  
p a r e  it p e r m i t s  the probabi l i ty  of the fo rmat ion  of noncyclic s t ruc tu re  C2H5OOC-NH(CH2)4OH. We the re fo re  
studied the spec t ra l  p r o p e r t i e s  of I -XIX to conf i rm the p r e sence  of an O - N  bond in the synthesized compounds.  

Direc t  in format ion  regard ing  the exis tence  of this bond in the t e t r a h y d r o - l , 2 - o x a z i n e  molecule  could not 
be obtained f r o m  the IR spec t ra l  data because  of the noncharac te r i s t i c  na ture  of the s t re tching v ibra t ion  of 
the O - N  bond in compounds of this type.  However,  the IR and PMR spec t ra l  data indirect ly  conf i rm the p r e s -  
ence of this bond in oxazine XIX. Thus the p r e s e n c e  in the IR spec t rum of a na r row band of medium intensity 
at 3316 cm -1, which is due to the s t re tching vibrat ions  of a secondary  amino group, excludes the poss ib i l i ty  
of c leavage  of the O - N  bond to give 4-aminobutanol  ~XII ) .  The p r e sence  of a one-pro ton  singlet  at 5.0 ppm 
in the PMR spec t rum {Table 1, XIX) a lso  const i tutes  evidence for  the p r e sence  of a secondary  amino group 
in the compound. The fact  that not only the signal of the protons of the methylene group attached to the n i t ro-  
gen a tom ffrom 3.08 to 3.45 ppm) but a lso  the signal of the protons  of the methylene group at tached to the oxy- 
gen a tom {from 3.84 to 4.40 ppm) exper ience  a pa ramagne t i e  shift  on pass ing  f r o m  f ree  base  XIX to the hydro-  
chlor ide a lso  makes  it poss ib le  to exclude s t ruc tu re  XXII. 

The PMR spec t ra l  data fo r  t e t r ahyd ro - l , 2 -oxaz ine -N-d i th ioca rboxy l i c  acid e s t e r s  a r e  in complete  a g r e e -  
ment  with the s t r u c t u r e s  of these  compounds.  The ass ignments  of the s ignals  in the PMR spec t r a  of e s t e r s  
I -XVIII  a re  p resen ted  in Table  1. 
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R should be noted that the shift to weak field (by ~0.51-0.59 ppm) of the signals of the O-methylene 
protons as  compared  with the spect rum of unsubstituted t e t r ahydro - l , 2 -oxaz ine  serves  as an additional 
confi rmat ion of the p resence  of  an O - N  bond in the molecules  of the investigated substances.  The intro-  
duction of a C(S)SCH 2 grouping increases  the chemical  shift of the methylene protons attached to the ni t ro-  
gen atom by 0.92-1.05 ppm (Table 1). As indicated by an examination of Stuart models,  in the la t te r  case 
the effect of the sulfur atoms through space may play a substantial role.  In addition to the t e t r ahyd ro - l , 2 -  
oxazine ring, a common Structural  element in I-XVIH is the s -methylene  group of the N-C(S)SCH2R f rag-  
ment, for  which chemical  shifts of 3.08-3.12 ppm (when R=alkyl)  and 4.26-4.28 ppm (when R = a r y l  a re  
charac te r i s t i c .  

The mass  spec t ra  of I-XIX give a definitive confirmation of their  s t ructure .  If the ring had been 
broken, one should have expected an increase  in the molecular  weight by two mass  units, but this i s  not 
observed.  Thus the mass  spec t rum of oxazine XIX is charac te r ized  by the presence  of an intense molecu-  
l a r  ion peak (here and subsequently, the m / e  values for  the corresponding ions are presented) of 87 ra ther  
than 89, which would have occur red  in the case of XXII. 

The mass  spec t ra  of es te r s  I -XVII I  also have molecular  ion peaks containing a cyclic fragment.  In 
addition, all of the mass  spec t ra  contain peaks in common corresponding to ions formed as a resul t  of de- 
tachment of the substituents attached to the CS bonds - ions with m / e  163 (M - R +H) + and, in the case 
R= CH~, 162 (M - R) + and 130 (M - SR) +, as well as ions with m / e  171 formed during subsequent f ragmenta-  
tion. 

The synthesized compounds have fungicidal and acaricidal  activity, as well  as weak insecticidal and 
herbicidal  activity.  

EXPERIMENTAL METHOD 

The PMR spectra of CCI 4 or CDCI 3 solutions of the compounds were recorded with T-60 and HA-100D 

spectrometers (at I00 MHz for the hydrochloride of XIX) with tetramethylsUane as the internal standard. 
The IR spectra of KBr pellets of the compounds were recorded with a UR-20 spectrometer. The mass 

spectra were recorded with an MKh-1309 mass spectrometer at an ionizing-electron energy of 70 eV. 

Potass ium Te t rahydro- l ,2 -oxaz ine-N-d i th iocarboxyla te  (XX). A solution of 4.02 g (0.29 mole) of 
potassium carbonate in 39 ml of water  was added at 18-22 ~ in the course  of 20 min to 7.2 g (0.58 mole) of 
t e t r ahydro - l , 2 -oxaz ine  hydrochloride,  and the mixture  was then s t i r red  at 18-20 ~ until carbon dioxide evolu- 
tion had ceased completely.  A solution of 3.26 g (0.58 mole) of potass ium hydroxide in 13 ml of water  and 
4.6 g (0.61 mole) of carbon disulfide were then added success ive ly  to the mixture in the course  of 15 rain, 
af ter  which the mixture  was s t i r red  at 37-38 ~ for  another 1.5 h. The unchanged carbon disulfide was re -  
moved by distillation, the residual solution was cooled and filtered, and the f i l t rate was diluted with 1500 
ml of acetone. The result ing precipi ta te  was removed by filtration, the solvent was removed by vacuum 
distil lation to dryness ,  and the residue was recrys ta l l i zed  f rom ethanol to give 8.4 g (60.8%) of XX in the 
form of the hydrate  with mp 113-114 ~ (dec.). Found: C 25.3; H 5.1; N 5.9; S 27.0%. CsHsNOS2K, 2H20. 
Calculated: C 25.3; H 5.1; N 5.9; S 27.0~. 

Methyl Te t rahydro- l ,2 -oxaz ine-N-d i th iocarboxyla te  (I). A 4.45-g (0 .3rm9le)  sample of methyl iodide 
was added at 18-22 ~ in 10-12 rain to a suspension of 7.1 g (0.30 mole) of XX in 70 ml of absolute ethanol, 
after  which the mixture was s t i r red  at 35-40 ~ for  1.5 h. The end of the react ion was determined f rom the 
disappearance of s tar t ing XX by means of a qualitative react ion with 2% aqueous s i lver  ni trate (a yellow 
precipi ta te  is formed when XX is present) .  The mixture was cooled and filtered, and the f i l t rate was diluted 
with water  (1 : 1). The product  was extracted with three  50-ml port ions of ether, and the extract  was dried 
with sodium sulfate. The solvent was removed by distillation, and the residue was fractionated to give 5.1 
g (92%) of es te r  I with bp 100.0-100.5 ~ (0.22 ram) and mp 48-49 ~ 

Compounds H-XVIII were s imi lar ly  obtained. Compounds XI and XIII were purified, without fract ion-  
ation, by crys ta l l iza t ion  f rom a lcoho l -hexane .  Compounds XII and XIV-XVII were crysta l l ized by cooling 
the react ion mixtures .  The precipi tated potass ium bromide in these experiments  was removed by fi l tration 
f rom the hot mixture .  The products  were  recrys ta l l ized  f rom ethanol. Data with respect  to a l l  of the ex- 
per iments  are  presented in Table 2. 

1. 
2. 
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