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2,3-Benzoxazines. IX. Synthesis and Central Nervous System Depressant Activity 
of Some 3,6- and 3,7-Disubstituted 1H-3,4-Dihydro-2,3-benzoxazines 

G. PIFFERI, P. CONSONNI, S. BANFI, AND A. DIENA 

Research Laboratories, Lepetit S .p .A. ,  & f i l m ,  Ital?) 

Received August 68, 1988 

On the basis of the CNS depressant activity of 3-methyl-lH-3,4-dihydro-2,3-benzoxazine (Ib), a number of 
3,6- and 3,7-disubstituted lH-3,4-dihydro-2,3-benzoxaxines were synthesized in order to observe the influence of 
the substituents on the pharmacological activity. 

As a part of a systematic investigation on 1H-2,3- 
benzoxazines, we recently described the synthesis of 
lH-8,4-dihydro-2,3-benzoxazine (Ia) and somc N- 
acyl and S-alliy13 derivatives. Some of them possess 
CKS depressant activity; in particular, the K-methyl 
derivative Ib  presents in rodents a specific activity 
on the behavior which has been confirmed in cats and 
dogs, accompanied by some autonomic side effects. 
A similar depressant activity on the CKS is also ex- 
hibited by a series of 0-aralkylhydroxylamine~.~ On 
the basis of these results, we decided to further in- 
vestigate this new heterocyclic structure, where the 
hydroxylamine function is an  integral part of the ring 
system. This paper is primarily concerned with the 
synthesis and pharmacological properties of 1H-3,4- 
dihydro-2,3-benzoxazines with KO,, KHz, or C1 groups 
in positions 7 (11-IV) and 6 (V-VII) of the benzene 
nucleus and variously substituted on the nitrogen. 

D' Rxx". 
I a , R = H  
Ib, R=CH3 .IC, R= COCH, 111, R H; R, = NH2 

II,R- ri, = H; R1 = NO2 

IV, R-H: R, = C1 
vi R = NO~;'R~ = ~2 = H  

VI, R=NHz;R1=H 
W, R=C1;R1=H 

The preparation of the 7-nitro-lH-3,4-dihydro- 
2,3-benzoxazine (IIa) and 6-nitro isomer (Va) was 
carried out directly (see Scheme I) by nitrating 3- 
acetyl-lH-3,4-dihydro-2,3-benzoxazine (IC);, the two 
isomers I Id  and Vd were separated by fractional crystal- 
lization. For the assignment of the position of the 
KO2 group in the benzene ring, these compounds were 
deacetylated to I Ia  and Val which were hydrogenolyzed 
to a1,4-diamino-o-xylene (VIII) and a2,4-diamino-o- 
xylene (IX),5 respectively, recently obtained by us via 
an unambiguous route.6 Low-pressure reduction of IId 
gave the 7-amino derivative IIIc, readily hydrolyzed 
to IIIa.  IIIc was converted by the Sandmeyer re- 
action into the 7-chloro derivative IVf, which, re- 
fluxed in IS% HCI, gave 7-chloro-lH-3,4-dihydr0-2~3- 

(1) Par t  VIII:  G .  Pifferi, A. Vigevani, and  P. Consonni, Gam. Chim. 

(2) G. Pifferi, P. Consonni, and  E. Testa, ibid.. 96, 1671 (1966). 
(3) G. Pifferi, N. Di Mola,  a n d  E. Testa,  Farmaco, Ed. Sci . ,  28, 568 (1968). 
(4) E. L. Schumann, R. V. Heinzelman, M.  E. Greig, and W.  Veldkamp. 

( 5 )  R. A. Barnes and %J. C. Godfrey, . I .  Org.  Chem., 22, 1038 (1957). 
(6) G. Pifferi, P. Consonni, S. Ranfi, and A .  Diena, Farmaeo, E d .  Sci., in 

press. 

Ital.,  in press. 

. I .  Med. Chem., 7 ,  329 (1964). 

SCHEME I 

WI, R = H; Ri = NHZ IId, R = H RI=NOz 
Vd, R NOz;Ri= H M, R =  NH2; Ri= H 

H2 Pd-C I 
RmyH7 R ) y c o c H i  Cu,CI, 

R1 Ri 
IVf, R = H; R, = C1 

VIIf, R = C1; R, = H 
IIIc, R =  H R, = NHZ 
VIC, R =  NH2;Rl= H 

1H' lH+ 

ma, R = H; R1 = NHz 
VIa,R=NH,;R,=H 

IVa, R =  H;R, = C1 
VIIa, R =  C1; R, = H  

benzoxazine (IVa). The same reaction sequence, 
starting from Vd, afforded the corresponding 6-amino 
(VIa) and G-chloro (VIIa) isomers. 

The last product can be obtained by a different 
pathway (see Scheme 11) starting from 4-ch1oro-aIa'- 

KOH 

X 

XI 
(+ 7isomer) 

Wa  
(+ IVa) 

dibromo-o-xylene (X), prepared in 94% yield7 by 
treatment of 4-chloro-~~,a'-dihydroxy-o-xylene~ with 
dry HBr in CH2C12. Pure X was allowed to react with 
the I< salt of N-hydroxyurethan to give 6-chloro-8- 
carbethoxy-1H-3,4-dihydro-2,3-benzoxazine (XI),  ac- 

(7) This method presents some practical advantages over the  method 
described by D. R. Lyon, F. G .  hlann, and G .  H. Cookson, J .  Chrm. Snr. 
662 (19.171, using 4-ohloro-o-xylene and Bm a t  130O (40% yield). 

( 8 )  R .  r. Bird and  E. E. Turner,  ih id . ,  ,5050 (1952). 



comp:inied by small amount- of  t he 7-chloro imnei.. 
Crude XI w:i* hydrolyzed t o  :i mixture of T'IIn arid of 
$mall quaritities of the 7 isomer IT-a. The purification 
of T'I1:t by repeated crgstnllizatiori or by column 
chromatogmphy w:i\ unsuccessful hecziuw of tlic 
similarity of physical properties of thc t n o  isotiier. 
(,ice Ikperimcntal Section) 

;\Iobt of the compounds liited in Table 1 (7-sub- 
stituted 1H-3,4-dihydro-2.3-benzoxazines) arid in T:tblc 
I1 (6-substituted lH-3,.l-dihydro-L',3-bciizo~azines) arc 
S-alkyl, S-acyl, :ind S-nitroso derivative-, readily 
obi :iiiicvl hy geiiclral methocl:: from the corre-ponding 
t)asc>s TI:\, III:i, arid IVa (for Table I ) ,  aiid Ya, lrI:i, 
and JTII:l (for Table 11), employed tarting materials. 
'rhr iwiction cwiiditions employed to prepare thew 
1)roducts :ind iome 3-carbamyl (TT'c. T'IIc. T'f) :tiit1 
:~-guanyl dcrivativcs (IT'c, T'IIc3) w e i ~  the ,*anie uqed 
I)rc>viously i i i  thc 2,S-benzosazirie series. The syri- 
t hetic hteps leading t o  :I particular group of compound> 
wrisisting of 7-suhititiited :~-(L'-hyclroxyethyI)-l€~- 
:~,~-dihydr0-",:3-be1i~os~~zineh (IIf, IT'h) arid of mi\- 
cdlaneous derivat iveq : i i ~  rcyorted in the Espcriment:rl 
S cct io I 1. 

.U1 the 2,3-benzoxazines prepared are solids with th r  
cweptioii of T'IId; the 7-substituted series appears to 
be thermally more stable than the corresponding (i- 
.ribqtitutcd one. Both series exhibit st characteristic 
ii. : i h rp t io t i  of variable intensity in the range 970 
1100 v n i -  attrubuted to the C - 0  vibration of thc 
hctcrocyclic rir1g.l- 

Pharmacology. Methods.- Compounds, dissolved 
in H,O or suspetided in 0.5y0 Alethocel, ucrc injected 
iiitr:ipc'i'itoiic':ill~ into rn:ilc 1!)-22-g Clcl micc.. . l t l im:d.  
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TABLE I1 
3 , 6 - ~ I S U B S T I T ~ T E D - ~ H - 3 , 4 - D I H Y D R o - 2 , 3 - B E N Z ~ X . ~ Z I N E S  

Compd s 
T a  KO2 

1) KO2 
( b  NO? 
d YO, 
e NO, 
f XO, 

T'Ia KH, 
b NH2 
C XH, 
d YHAc 

VI I a C1 
b c1 
C c1 
d c1  
e c1 
f c1 
g C1 
h c1 

R 

H 
pi0 
CHI 
COCH3 
CH2CH2N (CPHi)? 
CONHCsHj 
H 
CH3 
COCH, 
CH3 
H 
S O  
COSH, 
CH3 
C(=YH)NH, 
COCH, 
COCHzCH3 
CH~CHZ-P-CSHJ~ 

M p  or  bp Crystn 
("1, O C  solventa 

128 A 
123-125 h 
112-1 14 h 
116-110 A 
164-166 I )  
185-186 h 
155-156 .% 
117-1 1s A 
154-155 B 
139-140 E 
64 C 
51-52 B 
202-204 h 
80 (0.15). 
190 dec D 
112-1 14 B 
61-62 C 
167-168 A 

Yield, 
7% 

90 
96 
70 
13. *jb 
13 

86 
68 
77 
57 
90 
90 
3 3 

72 
66d 
70 
87 

-- 
i i  

m -  
i D  

A, EtOH; B, i-Pr20; C, hexane; D, EtOH-EtlO; E, CGH6. Prepared by nitrating IC. 
Prepared from TIC by the Sandmeyer reaction. Yield from VIIa, 8857,. 

Compd 

I Ia  

d 
g 
h 

k 
IIIa  

b 

C 

j 

C 

I \'a 

d 
C 

1 

j 
1 

VC 
d 
f 

VId 
T'IIa 

d 
g 
h 

C 

Ib (2) 

TABLE I11 
ACTION ON BEHAVIOR 

?--- Minimal effective dose (IVIED), mg/kg ip - 
1 of span T of 
motor act. passirity 

30 100 
10 30 
30 30 
10 60 
10 60 
30 60 
10 >lo00 

100 >300 

10 75 

100 >300 

30 100 
30 75 
10 60 
60 100 
30 100 
30 >200 
30 60 
10 60 
30 300 
30 60 

60 60 
30 i D  

10 43 
60 100 
60 >200 

r- 

5 5 
Chlorpromazine 2 1 
Meprobamate 20 45 
Chlordiazepoxide 5 5-3 
Barbital 20 60 

1 of 
curiosity 

30 
5 

30 
10 
10 
30 
10 

100 

10 

100 

30 
30 
10 
30 
30 
30 
30 
10 
30 
30 
60 
30 
10 
60 
60 

5 
0 . 5  

30 
5-10 

20-30 

Ataxia 

60 
40 

300 
60 
60 
75 

200 
>300 

45 

>300 

75 
60 
60 

100 
75 
30 
60 
30 

300 
60 
60 
45 
30 

100 
60 

30 
2 

45 
5-10 

60 

Impaired 
righting I of body 

refl tone 

60 60 
30 10 

100 30 
60 30 
60 30 
75 60 

200 30 
300 100 

45 30 

300 100 

7 3 30 
30 30 
60 10 
60 60 
75 30 

60 60 
30 10 

300 30 
30 60 
45 60 
45 3 0 
30 10 

100 60 
60 60 

30 3n 

20 5 
2 2 

45 20 
3 6  3-5 

4 5 30 
a 0, at all the tested doses; 00, only a t  the highest doses; 000, only at the toxic doses. 

Redn of 
palpebral 
opening 

30 
10 
30 
10 
30 
60 

>lo00 
>300 

10 

>300 

30 
60 
10 

300 
30 

>200 
60 
30 

300 
30 
60 

10 
60 
60 

an 

0 

1 
45 

5 
30 

LDSO, 
m g / k  

bpprox: 
350 
500 
750 
500 
500 
500 

>I000 
300 

> 1000 

300 

200 
,500 
500 
500 
200 
200 
500 
300 

>lo00 
>lo00 

200 
>lo00 

500 
300 
200 

250 
80 

500 
300 
300 

Analyses 

C, H, K 
C, H, ?j 
C, H, K 
C, H, K 

C, H, N 
C, H, PI; 

x, c1 

c, HJ 
c, H, N 
C, H, N 
C, H, N, C1 
C, H, N, C1 
C, H, N, C1 
C, H, Y, C1 
N, C1 
C, H, N, C1 
C, H, S, C1 
C, H, N, C1 

Distilled in hulb.12 

Remarks" 

Hyperreactivity, 00 

Hyperreactivity and 
convulsions, ooo 

Salivation and 
lacrimation, o 

Hyperreactivity and 
convulsions, no0 

Larrimation, oo 

Convulsions, ooo 
Lacrimation, o 
Lacrimation, on0 

Lacrimation, o 
Lacrimation, o 
Lacrimation, o 
Lacrimation, hyper- 

reactivity, o 
Lacrimation, o 



activity. Qu:tlitatively, taking in account that I b  had 
a specific activity OII the behavior, only somr of  these 
tlcriv:Ltivrs c:~n t ic comp:u.etl with i t .  If the rehtion- 
ihip lictwcwi thr  dosc lcvel inducing p a 4 v i t y  and 
t l iov cffrctivc in rctiucing thc righting reflex or inotor 
coordiirntion i> t:ilien a< an index of specificity of action 
on the hch:ivior, it rewlth from Table 111 that only 
~ I c ,  (1, g, h ,  j, II'd, :md T7f may be considered as he- 
haviornl drug. it1 that they increase pasivity at :i 

dose lcvrl equal to or lon-er th:m the neurotoxic ones 
rcymnsible for the impairment of the coordi1i:ition 
movements nrid the righting reflex. 

The :mticonvuliant activity found in IIn, c,  11, j ,  
ITIb, and IVd appears of no practical iiiterclst \vhil(i 
:inalgctic :wtion present in 1111, ITT:i, ITTc, d, j, 1 ni:y he 
worthy of furthcr \tidie>. 

1;r.oni tlic point of view of the relationship hetwecn 
chcmic:il structure and depr mt :tctivity thr S- 
methyl substitution i:, mor(> vorablc th:iIi othcr 
:~lliyl 01% :icy1 suhititution.. .I unique exception i h  tho 
S-:icctyl tlciivativch Ycl. Thr. SOL group in the bcnzcrit. 
ring lc:icl> to tho c1is:ippe:miticc of the above-metitioncd 
iirlc c+?'c~~i.: whrti i t  i- prwciit in Imiition 7 ,  hut not  i r i  

(i (with t l i v  exception of th(. very *lightly active. Vi). 
v w c e  of S H ?  in poiitioii 7 ciither abolishes the. 
i i i t  :ictivity o r  give> riw t o  :L depr 
with strong :Lutonomic effects. 

: t r t  ivity i q  prcwnt in  a11 ('l->ub~titutcd tieriv:itivv< 
c w q ~ t  IT1 :Inti TIIh aiid only the G-.ubstitiitccl conr- 
~ ) ( J l l f i ( I i  ~)i*otliicc~ :iutonomic hid(> effe 

Experimental Section 
Where :irialynes are indicated only t bols of the elemenIs, 

niinlytical results obtained for i hc iner1t.s were within 
3=0.4y0 of the theoretical value. 

for all compounds listed in Tables I arid 11. Detailed procedures 
fire outlined where the preparation. differ significantly from t h e  
gerieral ones. The physical properties of the wnipomds are 
listed in Tables I atid 11. All melting points were determined on  
:i Riichi rapillary melting point, apparittiis :xnd :ire iiiicorrected. 
I r  aped ra werc reccirdetl on :i Perkin-Elmer spect rophotoinet er 
Rl(icle1 137, IIIW spt.clr:i oil n Vuiinri 9-60 spiv1 rcirni~t i ! i~ (GI) 

The experimental procedures give11 below are rep 

hll,/Sf'C') (7'1%) ( r  - 10.(10 1 i J ) l l i ~ .  



7-Chloro-lH-3,4-dihydro-2,3-benzoxazine (IVa).-A mixture 
of IVf (0.3 g, 1.4 mmoles) and 6 ml of 1870 HC1 was heated at' 
100" for 2 hr, then concentrated to dryness, and the residue was 
crystallized (EtOH). IVa.HC1 (mp 213-215", quantitative 
yield) was dissolved (H20)  and dilute NaHCOa was added. The 
crude base IVa was purified by crystallization. I r  absorption 
bands were as expected. 

6-Amino- and 6-chloro-1H-3,4-dihydro-2,3-benzoxazines (VIa, 
VIIa) were obtained by the same procedure as I I I a  and IVa, 
starting from Vd through VIc and VIIf, respectively. 
6-Chloro-lH-3,4-dihydro-2,3-benzoxazine (VIIa) from X. 

Step 1. 4-Chloro-~~,~~'-dibromo-o-xylene (X).-To a saturated 
solution of HBr in CHZC1, (180 ml), 18.8 g (109 mmoles) of 4- 
chloro-a,a'-dihydroxy-o-xylenes was added slowly a t  0" with 
stirring. After the addition, the mixture was stirred a t  0" for 
30 min, saturated with HBr and kept a t  room temperature over- 
night. After washing (10% NaHC03, HZO), the organic layer 
was dried (NalSOI), the solvent was evaporated, and the residue 
was crystallized from 80% EtOH to give 30.2 g (93%) of X, 
nip 43-45'.' 
Step 2. 6-Chloro-3-carbethoxy-lH-3,4-dihydro-2,3-benzoxazine 

(XI).-To a stirred solution of 30 g (0.1 mole) of X in 120 ml of 
EtOH, a solution of crude N-hydroxyurethan (16 g, 80% purity) 
and KOH (11.3 g) in 240 ml of EtOH was added slowly. The 
mixture was heated under reflux for 3 hr, then cooled, and the 
mineral salts were filtered off. The filt,rate was concent'rated 
and the residue was taken up in E g o ,  washed (5% aqueous Xa- 
OH, HZO), and dried (Na2S04). Evaporation of the solvent left 
an oily residue (23.3 g) which, dissolved in C6H6, was chromato- 
graphed on a column of silica gel (450 g) and eluted (C6Hs- 
hIenCO, 97:3). Evaporation of the middle uniform fractions 
(checked by tlc) and distillation12 gave 11 g (45%) of XI,  bp 
130' (0.2 mm). Tlc of this material showed that the 7-chloro 
isomer was a possible impurity in XI,  but the purification of X I  
by column chromatography was unsuccessful; ir (cm-l), 1710 
iC=O), 1220 and 1090 iC-0), 815 and 755 (T CH aromatic). 
Anal. (C11H&lN03) C1, N. 

Step 3. 6-Chloro-lH-3,4-dihydro-2,3-benzoxazine (VIIa).-A 
solrition of KOH (4.15 g) in HsO (13 ml) was added to crude X I  
(10 g, 41 mmoles) in 8'2 ml of EtOH and the mixture was re- 
flnxed for 90 min. After concentrating in vacuo, the residue was 
suspended in HsO and ext,racted three times (EtzO). The com- 
bined extracts were washed (HzO) until neutral and dried (Naz- 
Sod). By adding ethereal HC1, a precipitate was obtained which, 
after two crystallizations (EtOH), yielded 4.78 g (5670) of crude 
VIIa.  HCl, mp 192-195'. Further recrystallization did not 
raise the melting poiiit. (A sample of pure VIIa hydrochloride 
obtained from pure VIIa, melted a t  214" dec.) Anal. (CBHpCl- 

The crude hydrochloride was suspended in et,her and converted 
into t,he base VIIa, adding aqueous NaHC03. The organic 
layer, washed (H&) and dried (NaZSOd), gave after the evapora- 
tion of the solvent, a theoretical yield of an oily residue which 
was distilled12 in z'acuo, bp 115' (0.1 mm). Despite numerous 
attempted purifications by high-vacuum distillation and chro- 
matography, this compound was not obtained pure and contained 
always small quantit'ies of the isomer IVa. 

6- and 7-Substituted 3-AlkyI-lH-3,4-dihydro-2,3-benzoxazines 
(IIc, IVd, Vc, VIId). General Procedure. 6-Chloro-3-methyl- 
lH-3,4-dihydro-2,3-benzoxazine (VIId).-To 3.55 g (21 mmoles) 
of VIIa in 10.,5 nil of 9Ocj, IICOZH, 2.9 mlof 38%, CHzO was added 
tiropwisc with occasional shaking and the mixture was heated 
at  90' for 6 hr. Excess HC02H was t,hen removed in vacuo and 
t,he residue was taken up with H20 and made alkaline with satu- 
rated Ka2C03. The oily precipitate was extracted (CHsCl,), 
washed (HZO), and dried (Xa2S04). After evaporation of the 
solvent,, the residue was distilled. I r  absorption bands were as 
expected. 

7- (or 6.) Amino-3-methyl-1H-3,4-dihydro-2,3-benzoxazine 
(IIIb, VIb).-A solution of 3.1 g (16 mmoles) of I I c  (or Vc) in 
2-30 ml of EtOH was hydrogenated a t  atmospheric pressure over 
1.5 g of 5% Pd-C. After 30 min the theoretical amount of Hz 
was consumed; the catalyst was filtered off and the solution was 
concentrated t,o a small volume. The solid product was purified 
by recrystallization (EtOH). 

Compound VIb was transformed into the 6-acetamido deriva- 
tive VId by heating at 100" with excess ArZO for 2 hr. The solvent 

XO.HC1) C1, N. 

(12) G.  PifYmi, .L L)e Hub, sud >I. Borbuiieae, Fo77r~ueu  E d .  P r u t . ,  $52, 210 
l O t i i ) .  

was removed in vacuo and the residue was crystallized (EtOH). 
I r  absorption was as expected. 

7-Nitro-3-phenethyl-lH-3,4-dihydro-2,3-benzoxazine (IIk).- 
A mixture of 3.6 g (20 mmoles) of I I a  and 3.4 g (24 mmoles) of 
K&03 in 4 g of phenethyl bromide was heated with stirring for 
3 hr, while the bath temperature was allowed to  rise gradually 
from 130 to 170". After cooling, the dark mixtiire was treated 
with 200 ml of CHZClZ and 30 ml of HzO, some resinous material 
wras filtered off, and the aqueous layer was discarded. After 
removal of the solvent from the organic layer, the residue was 
slurried with warm EtOH (30 ml), filtered on carbon black, and 
ice cooled. The precipitate was recrystallized (EtOH). I r  
absorption bands were as expected. 

6- and 7-Substituted 3-Nitroso-lH-3,4-dihydro-2,3-benzoxa- 
zines (IIb, IVb, Vb and VIIb). General Procedure. 7-Nitro-3- 
nitroso-1H-3,4-dihydro-2,3-benzoxazine (IIb).-To a stirred 
suspension of I I a  (0.9 g, 5 mmoles) in 5 ml of 1 AV HC1 a solution 
of NaXOz (0.38 g, 5.5 mmoles) in 2 ml of HzO was added dropwise 
a t  0' with stirring. After 1 hr at  room temperahre, the precipi- 
t,ate was collected, washed (HzO), and crystallized (EtOH). 
I r  absorption was as expected. 

7-Substituted 3-( 2-Hydroxyethyl)-lH-3,4-dihydr0-2,3-benzoxa- 
zines (IIf, IVh) and Derivatives (IIe, IIh, IIi, IVg, IVj, IVI). 
General Procedure. Step 1. 7-Nitro-3-(2-hydroxyethyl)-lH- 
3,4-dihydro-2,3-benzoxazine (IIf).-To a solution of ethylene 
oxide (9 g) in 300 ml of MeOH, I I a  (9 g, 50 mmoles) was added 
a t  room temperature with stirring. The temperature was kept 
for 3 hr a t  25" and for 3 hr a t  50'. After standing overnight, the 
solvent was evaporated and the residue crystallized (EtOH). 
Absorption spectra (ir) were as expected. 

Step 2. 7-Nitro-3-( 2-carbamyloxyethyl)-lH-3,4-dihydro-2,3- 
benzoxazine (IIh).-Dry HC1 was bubbled for 30 min into a 
mixture of IIf ( 1  g, 4.4 mmoles) and NaCNO (0.58 g, 8.8 mmoles) 
in 25 ml of CHCla a t  0-5' with stirring. FollomTing an additional 
15 min of stirring a t  room temperature without HC1, the solvent 
was evaporated in vacuo and the residue was taken up with satu- 
rated aqueous NapC03, collected on a filter, and cryst,allized 
(EtOH). I r  spectra were as expected. 

Step 3. 7-Nitro-3-( 2-chloroethyl)-1H-3,4-dihydro-2,3-benzoxa- 
zine (IIe).-A suspension of IIf (7.7 g, 34.4 mmoles) in anhydrous 
C6H6 was saturated with dry HC1. The benzene was decanted, 
the solid residue was treated with 100 ml of SOCls, and the mix- 
ture was refluxed gently for 3 hr. The excess of SOC1, was 
distilled off, and the residue was taken up with C6H6 and evapo- 
rated again to dryness. The crude product was used as such in 
t,he next, step. An analytical sample was purified by crystalliza- 
tion (i-PrZO). I r  spectra were as expected. 

IVg was obtained in a similar manner as an unstable oil and 
was transformed into the hydrochloride by adding it t,o ethereal 
HC1. The precipitate was crystallized (EtOH-EtsO). 

Step 4. 7-Nitro-3-( 2-diethylaminoethyl)-lH-3,4-dihydro-2,3- 
benzoxazine Hydrochloride (1Ii).--.4 mixture of I Ie  (1  g, 4.1 
mmoles) in 8 ml of anhydrous EtzNH was heated a t  130" in a 
stainless bomb for 5 hr. After cooling, excess Et&H was allowed 
to evaporate in DUCUO and the residue was treated with dilute 
HCl and shaken twice with EtZO. The aqueous layer was made 
strongly alkaline with 507c SaOH and the precipitate was 
extracted (EtZO). The extract was washed ( I T 2 0 )  and dried 
(NazSOI), and the filtrate was evaporated in v a c i m  The oily 
residue was dissolved in anhydroiis Et& and treated with a 
slight excess of dry HCl in ether. IIi.IIC1 separated as a viscous 
oil which, after decanting the acid solution and scratching in 
EtOH-Et?O, solidified. It was purified by crystallization (Et- 
OH). I r  spectra were as expected. 

6-Nitro-3-( 2-diethylaminoethyl)-lH-3,4-dihydro-2,3-benzoxa- 
zine hydrochloride (Ve) was prepared by a direct synthesis, 
starting from \'a (0.9 g, 5 mmoles), 2-diethylaminoethyl chloride 
(1.0.5 g, 7.4 mmoles), and KzCO~ (1.05 g) in 5 ml of Et2C0.  
The mixture was refluxed for 5 hr and worked LIP as described 
for IIi. Absorption bands of spectra (ir) were as expected. 

6- and 7-Substituted 3-Acyl-lH-3,4-dihydro-2,3-benzoxazines 
(IId, IIg, IVf, IVi, Vd, VIIf, VIIg). Direct Synthesis. 7-Chloro- 
3-propionyl-lH-3,4-dihydro-2,3-benzoxazine (IVi).-To a solu- 
tion of IVa (4.2 g, 24.8 mmoles) and anhydrous EtsN (2.6 ml, 26 
mmoles) in 150 ml of CHpC12, a solution of EtCOC1 (2.42 g, 26 
mmoles) in 20 ml of CI€2CI? was added dropwise at room tem- 
perature with stirring. The reaction niixttire was kept for 1 hI 
at  2.5", then heated for 1 hr under i,efliix> ;tiid couled. After 
w d < h g  (5'); HC1, iqueous S c ~ &  SaliCOs, H,O), the urganic 




