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A simple method has been elaborated for synthesizing 2-subst i tu ted  4, 4-dia lkyl-4H-1,  3-benzoxazines  by the 
in teract ion between n i t r f les  and o-oxyphenyldiatkylcarbinots  under  the influence of acids. 

Previous ly  on studying the react ion between acetoni t r i le  and o-oxyphenyldialkylcarbinols  under the influence of 
acids in separa te  examples  we establ ished the formation of cyclic products,  2-methyl -4 ,  4-dia lkyl-4H-1,  3- 
benzoxazines.  Consider ing that the 4, 4-dia lkyl-4H-1,  3-benzoxazines  have remained  essen t ia l ly  uninvest igated to the 
presen t  t ime,  we synthesized a number  of this  type of compounds by the above-ment ioned method. 

o-Oxyphenyldiethylcarbinol  and o-oxyphenyldimethylcarbinol  were used as the carbinol  component, and from the 
n i t r i l e s  acry loni t r i l e ,  chloracetoni t ryl ,  benzylcyanide,  p-chlorobenzoni t ry l ,  the cyanoacetic es ter ,  the cyanhydrin of 
acetone,and the n i t r i l e  of co-piperidinoenanthic acid (XI)were  used. 

The reac t ion  was conducted ei ther  in the presence  of 70% perch lor ic  acid, or in a mixture  of sulfur ic  and acetic 
acids. The benzoxazines  I -VI I  and IX are  co lor less  l iquids. The C---~N bond is charac te r i s t i c  in the IR spec t rum with 
f requencies  in the region of 1700 cm -1. 

R R R R R R 

H (H +) R ~ O H  

I - IX X 

Ix R=CH3; I-VII I  C2H~; I R'=CH=CH2; II R'=CH2CI; t| l R'~CH2C~HS; Iv R'=p-CIC6H4; 

v R'~CH2COOC2HS: vl R'=(CH3)2C(OH); vI I  R'=(CH2)6NCSHIo; vI I I  R'=(CH2)2R", 

w h e r e  R "  = 4 , 4 - d i e t h y l - 4 H - 1 , 3 - b e n z o x a z i n y l - 2 ;  I X  R '  = C H ~  

It was found impossible  to obtain the corresponding benzoxazine using f l -p iper id inopropioni t r i le .  The reac t ion  
proceeded slowly in perch lor ic  acid and in a mixture  of sulfur ic  and acetic acids in addition to the product of the 
normal  Ri t ter  react ion,  N-(fl-piperidinopropionyl)-o~, a -d ie thy l -o -oxybenz i l amine  (X), the vinylbenzoxazine of 
compound I was formed as a resu l t  of f l - e l imina t ion  of piperidine.  Amides with a type X open chain may be obtained 
in other ins tances ,  and thus in order  to synthesize benzoxazines  it is impor tant  to select  conditions in which the 
formation of such amides  arS the unsatura ted  compounds (oxystirols)  f rom carbinols  would be suppressed.  

EXPERIMENTAL 

2-Vinyl-4 ,  4-die thyl -4H-1,  3-benzoxazine (I). A 5 ml  volume of 70% perch lor ic  acid was added dropwise to a 
mixture  of 5.4 g (0.03 mole) of o-oxyphenyldiethylcarbinol  [1] and 5.3 g (0.1 mole) of acry loni t r i l e  cooled to 0 ~ C at 
such a rate  that the t empera tu re  of the reac t ion  mixture  was from 0-10 ~ C. After 24 hr,  the reac t ion  mass  was made 
alkaline with aqueous ammonia  and extracted with ether. The e thereal  ex t rac ts  were  dried with magnes ium sulfate, 
and the ether  was removed by dis t i l la t ion and compound I was sublimated under  vacuum. IR spectrum: vC~N 1678 
c m  - 1  . 

The benzoxazines  of compounds II, III, V, VI, and IX (see table) were  obtained in an analogous manner .  

*For part I, [i]. 
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2-(6-Piper id inohexyl ) -4 ,  4 -d ie thy l -4H-1 ,  3-benzoxazine (VII). A 5 ml volume of conc H2SO 4 was added dropwise 
to a mix ture  of 5.4 g (0.03 mole)  o-oxyphenyldiethylcarbinol  and 6 g (0.03 mole)  of the n i t r i l e  of w-piperidinoenanthic 
acid (XI) in .1.5 ml of g lacia l  ace t ic  acid at such a r a t e  that the t empe ra tu r e  of the reac t ion  mix ture  was 40-50  ~ C. 
Subsequent t r ea tmen t  was conducted as desc r ibed  for compound I. 

2-Substi tuted 4, 4-Dia lkyl -4H-1,  3-benzoxazines  (I-IX) 

Corn- Bp ~ 
p o u n d  (pressure, ram) 

] 83--84 (I) 

II ! 105--I07 
I 

III ! I I 6 - - I I 7  

IV [ 153--154 
[ 

V 109--110 

VI* i 118--119 

VII ! 178--179 (0,2) 
i 

VIII - -**  

nD=2 Empirical 
formula 

I 
1,5330 CI4HI7NO 

(1) 1.5315 ~ &sHjsNOCI [ 

(0.03) 1,5560 i C~gH2~NO 

(0,03) 1,5800 CIsH~sNOCI 

(4) 1,50 i CIsHnNO2 

Found, % Calculated,  % ~, 

C i H N C H N 

777 i 70;i < 781i 80 55q'0 
77.81 7.9 I 6,4 I 6'I [32 

cl 14.6;i - i  6,0;!Cl 15.0: 
14,8 I i 6,1 ~ 5"0 

7.6; I" 5,3; 81,7 - [  
88~0~ 7,7,  5.4 I ' 766011"84657 
72.2;[ 6,0; 11.6;{ 72.1: . C1 . 
72,31 6.1"Cl11.51 ! 50132' 
69.8;] 7.7;i " i 5.0;[ 69,8 7.7] 

- -  ! ], 5.7;5.6 - -  - -  5.7 86 

77.2;10.0;! 7.9; i 1 . . 
77,! 110,2 ! 7.7 
77 l ' i  8 l" 7.2" 
77:3'1 ~'.2'1 7S] " 
75 _: 7.5': 8.0; 75.4 i 7.5] 8.o 
75,2'! 7.5'] 7,81 I 

IX, 83--84 

i 
1.5160 C2aH36N20 

- -  , C2~Hs2N2Oa 

(4) 1,5229[ CnHIsNO 
I 

*Hydrochloride of VI (from an ethereal solution of VI by  the action of hydrogen chloride), mp 
167.5-168.5 ~ C. Found, % C 63.2, 63.3; H 7.8, 7.8; CI 12.7, 12.7. Calculated for CI~H2~NO 2 �9 HCI, 
%: C 63.5;H7.8;  CI 12.5; 
**Mp 138.5-139 ~ C 

***In addition to compound IX significant quantities of a substance with a mp of 102-103 ~ C are 
found. The structure of this compound is being e lucidated.  

The benzoxazines  of compound IV and VIII (table) were  obtained in an analogous manner .  

Nitry l  o f  r acid (XI). A 17.5 g (0.12 mole) quantity of the n i t r i l e  of w-chloroenanthic  acid [2] 
was boiled for 10 hr with 20.4 g (0.24 mole)  of p iper idine  in 100 ml of xylol.  After  cooling, the prec ip i ta te  was 
removed  by f i l t rat ion,  the solvent was dis t i l led  off, and the res idue  was sublimed under vacuum. A 12.5 g (23.3%) 
quantity of compound XI was obtained with a bp of 134-136 ~ C. (2 mm);  n ~  , 1.4691; Found, %: C 74.3, 74.0; H 11.6, 

11.6; N 14.4, 14.3. Calculated for CtaHz2N2, ~ C 74.2; H 11.4; N 14.4. 

React ion between o-oxyphenyldiethylearbinol  and f l -p iper id inopropioni t r i l e .  A 8 ml volume of cone H2SO4 was 
added to a mix ture  of 4 g (0.022 mole)  of o-oxyphenyldie thylcarbinol  and 4.83 g (0.035 mole)  of p iper id inopropioni t ry l  
in 50 ml  of ace t ic  acid with s t i r r i ng  at such a ra te  that the t e m p e r a t u r e  of the reac t ion  mixture  was 40-50  ~ C. After 
24 hr  the reac t ion  mass  was poured onto ice, the acid solution was washed with e ther ,  and made alkaline with aqueous 
ammonia  and the separa ted  oil was ext rac ted  with ether .  The e therea l  ex t rac t s  were  dr ied  with magnes ium sulfate, 
the e ther  was r emoved  by dist i l lat ion,  pe t ro leum ether  was added to the res idue,  the resul t ing  c rys t a l s  were  r emoved  
by f i l t ra t ion  and r e c r y s t a l l i z e d  f rom n-heptane.  A 2.05 g (29%) quantity of compound X was obtained with a m p  of 101-  
101.5 ~ C. Found, %: C 71.7, 71.6; H 9.5, 9.6; N 9.0, 9.2. Calculated for C19H30N20 2, %: C 71.6; H 9.5; N 8.8. IR 
spec t rum,  cm -1 (in CHCI3, c 0.78%, d 0.06 mm): 1667 (amide of I), 1570 (amide of II) a wide band in the 3400-3200 
region.  Pe t ro l eum e ther  was d is t i l led  off, the res idue  was subl imed under vacuum, and the f rac t ion  with a bp of 135-  
140 ~ C (5 mm) was col lected.  A solution of this f ract ion in e ther  was washed with 15% HCI, and then water .  Compound 
I with a bp of 137-138 ~ C (5 mm) was ex t rac ted  f rom the e therea l  solution by sublimation. The substance was identical 
in re la t ion  to the IR spec t rum to the sample obtained as shown above. 
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