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On the basis of the CNS depressant activity of 3-methyl-1H-3,4-dihydro-2,3-benzoxazine (Ib), a number of
3,6- and 3,7-disubstituted 1H-3,4-dihydro-2,3-benzoxazines 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
1H-3,4-dihydro-2,3-benzoxazine (Ia)? and some N-
acyl and N-alkyl® derivatives. Some of them possess
CNS depressant activity; in particular, the N-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 CNS is also ex-
hibited by a series of O-aralkylhydroxylamines.* 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 NOp, NH,, or Cl groups
in positions 7 (II-IV) and 6 (V-VII) of the benzene
nucleus and variously substituted on the nitrogen.
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Ia,R=

Ib,§=§H3 I, R=R,=H;R, = NO,

Ie, R=COCH, 1L R = H; R, = NH,
IV,R=H;R,=Cl

V,R=NO;R,=R,=H

VI R=NH;R,=H
VI, R=CLR,=H

The preparation of the 7-nitro-1H-3,4-dihydro-
2,3-benzoxazine (IIa) and 6-nitro isomer (Va) was
carried out directly (see Scheme I) by nitrating 3-
acetyl-1H-3,4-dihydro-2,3-benzoxazine (Ic);? the two
isomers IId and Vd were separated by fractional crystal-
lization. For the assignment of the position of the
NO. group in the benzene ring, these compounds were
deacetylated to I1Ia and Va, which were hydrogenolyzed
to ea!,4-diamino-o-xylene (VIII) and o?4-diamino-o-
xylene (IX),? respectively, recently obtained by us via
an unambiguous route.! TLow-pressure reduction of I1d
gave the 7-amino derivative I1le, readily hydrolyzed
to IIla. Ille was converted by the Sandmeyer re-
action into the 7-chloro derivative IVf, which, re-
fluxed in 189, HCI, gave 7-chloro-1H-3,4-dihydro-2,3-
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benzoxazine (IVa). The same reaction sequence,
starting from Vd, afforded the corresponding 6-amino
(VIa) and 6-chloro (VIIa) isomers.

The last product can be obtained by a different
pathway (see Scheme II) starting from 4-chloro-a,a’-
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a CH,Br KONHCOOC,H,
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CH,Br
X
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XI
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KOH Cl\@:NH
—— '
0
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(+ IVa)

dibromo-o-xylene (X), prepared in 949, yield” by
treatment of 4-chloro-a,a’-dihydroxy-o-xylene® with
dry HBr in CH,Cl,. Pure X was allowed to react with
the K salt of N-hydroxyurethan to give 6-chloro-3-
carbethoxy-1H-3,4-dihydro-2,3-benzoxazine (XI), ac-
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TarrLe I
3, 0-Disusst1rureEd 1TH-3,4-DIHYDRO-2,3-BENZON AZINES

X 0

Compd N R Mp, °C
[Ta NO; H 168--169
b NO), NO 170 dec
¢ NO, CH, 163 -165
d NO, COCH; 195197
¢ NO, CH,CH,CI 708
f NO, CH,CH.OH 109110
“ N, COCH,CH;, 162 -163
h NOy CH,CH;OCONH. 39--140
i N()g CIIzCHgN (Cg]‘lo)_’ 106‘[ 10 de('
i NO, CH,CHyp-CHN 210 dee
k NO, CH,CH,C:H, 120-121
ITTa NH: H 151152
¢ NH, COCH; 143 -144
Iva Cl H 91--92
b i NO 82-85
¢ Cl CONH, 206--207
d Cl Cll; 66--67
e @ Cl=NH)NH, 262 dec
{ l COCH; 134
z Cl CH,CH,Cl 140 dec
h Cl CH,CH,OH 9193
i Cl COCH,CH; 105106
j Cl CH,CH,OCONH. 158--159
1 Cl CHyCHy,NC;Hyo 200 dec

« A, EtOH; B, -Pr,0; C, hexane; D, EtOH-Et,0.
meyer reaction.  Yield from IVa is 9297,

companied by small amounts of the 7-chloro isomer.
Crude XI was hydrolyzed to a mixture of VIIa and of
small quantities of the 7 isomer IVa. The purification
of VIIa by repeated crystallization or by column
chromatography was unsuccessful because of the
similarity of physical properties of the two isomers
(see Iixperimental Section).

Most of the compounds listed in Table 1 (7-sub-
stituted 1H-3,4-dihydro-2,3-benzoxazines) and in Table
IT (G-substituted 1H-3,4-dihydro-2,3-benzoxazines) are
N-alkyl, N-acyl, and XN-nitroso derivatives, readily
obtained by general methods from the corresponding
bases ITa, ITIa, and IVa (for Table I), and Va, Vla,
and VIla (for Table IT), employed as starting materials.
The reaction conditions employed to prepare these
products and some 3-carbamyl (IVe, VIIe, VI) and
3-guanyl! derivatives (IVe, VIle) were the same used
previously in the 2,3-benzoxazine series.? The syn-
thetic steps leading to a particular group of compounds
consisting  of 7-substituted 3-(2-hydroxyethyl)-1H-
3,4-dihydro-2,3-benzoxazines (1If, IVh) and of mis-
cellaneous derivatives are reported in the Experimental
Seetion.

All the 2,3-benzoxazines prepared are solids with the
exception of VIId; the 7-substituted series appears to
be thermally more stable than the corresponding 6-
substituted one. Both series exhibit a characteristic
ir absorption of variable intensity in the range 970-
1100 em™! attrubuted to the C-O vibration of the
heterocyclic ring.! 3

Pharmacology. Methods.—Compounds, dissolved
in HsQ or suspended in 0.59, Methocel, were injected
intraperitoneally into male 19-22-g CF1 mice. Animals

» Prepared by nitrating Ie.
4 Most of the reactions were run only onee, =o the vields may be far from the optimum.

U'rysin Yield,

solvent” oo d IFormmuia Analyses
A 97 CHNLO; yH, N
A 75 CLHNSO, ¢, U, N
A 44 Cul N Oy C,H, N
A 1 o H NSOy (‘, I[, N
B 0N o CINLO, N, ¢
A S CLHENLO, ' H, N
A S8 C HpNLO, N
A 47 CrHpNO; G H, N
A 10 CuHauN;05- HCL N, Ul
A 91 CHisN30s- HCI ¢, H, N, Ol
A 25 CigH N0 ¢, H, N
A S0 CHWNL0 C H, N
A 6.5 L HLNLO H)N
A 79 CHeNLO; G H N
(& 00 CHCINO ¢, H, N, (1
A 83 CHLCINLO, G, N,
A 52 CJHLCINLO. ¢, H, N, Cl
D] 50 CHCINO O, H, N, (l
] by CH CINGO - HLSOy N, Cl
A T CuHCIN O, ¢, H, N, ¢l
D s CyHLCLNO - HCI N, 1
B 72 CWHLCINO, C, U, N
A 90 1 HCINO, ¢, H, N, C1
A ™ CuH NGO, LN
A 39 Oy Ha CINLO - 21T N, Cl

Yield from ITa is 90%.. -~ From IIle by the Sand-

were observed over a period of 5 hr for changes in
behavior aceording to the method of Irwin.® Mortality
was recorded over 3 days. Compounds were tested for
their anticonvulsant activity in mice with the maximal
electroshock method;® for evaluating the analgetic
aetivity in male 150-160-g CI* Wistar rats, a modified
Randall and Selitto" method was used, in both cases by
intraperitoneal administration.

Results.—-Effects on behavior, righting reflex, and
body muscular toue ax well as approximate toxicity are
summarized in Table ITT. Tn the same table results
obtained with the derivative Ib and some known de-
pressant drugs are also reported for comparison.
The anticonvulsant activity was tested preliminarily
for all the derivatives at a dose of about 0.21.1;,. Sub-
sequently the minimal effective dose of the compound
showing some aetivity was determined (Table 1V).
The analgetic activity was tested preliminarily for all
the compounds at u dose of about 0.1LD;.  Only the
derivatives quoted in Table V were found to nereasc
significantly the pain threshold; the minimal effective
doses are reported.

Conclusions.-—A depressant activity on the CN'S was
found in almost all of the listed derivatives of the
previously studied compound Ib, although in a lower
degree.  Recorded side effects such as salivation and
lacrimation increase in general with the depressant

(9) 8. Irwin, Gordon Research Conference on Medicinal Chemistry, Noew
T.ondon, N. H., Mareh 1939, p 133.

{10y E. AL Awinvard, W, C. Brown, and L. 30 Goodman, /. Phormaeol.
Frp. Ther., 106, 318 (19523,

(11 Lo O, Randall and . J. Selicto, Arei Jut. Pharmacodyn, Ther 111,
HY (a7
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e A, EtOH; B, +-Pr;0; C, hexane; D, EtOH-E,0; E, CsHs.
4 Prepared from VIe by the Sandmeyer reaction.

Compd
I1a

kil =l S i = P e

—
—
—
1

IVa

e e S 0

Ve
d
f
Vid
VIIa
¢

d
g
h
Ib (2)
Chlorpromazine
Meprobamate

Chlordiazepoxide
Barbital

@ o, at all the tested doses; oo,

DEPREgSANT 2,3-BENZOXAZINES

Tasre I1
3,6-DisuBsTiTUTED-1H-3,4-DIHYDRO-2,3-BENZOX AZINES

X II\I-—R
0

Mp or bp Crystn Yield,

R (mm}, °C solvent® % Formula
H 128 A 90 CsHN:O;
NO 123-125 A 96 CsH/ N0,
CH; 112-114 A 70 CyH1N:0;
COCH; 116-119 A 13.5 C1oH1NO:
CH,CH,N(C,H;). 164-166 D 13 CuHuN:0;-HCL
CONHCsHu 185—186 :\ 77 C15H;3N304
H 155-156 A 86 CsHoN,O
CH;, 117-118 A 68 C¢H1N-.O
COCH3 154—'155 AA 77 C10H12N202
CH;, 139-140 E 57 CuHsN:0,
H 64 C 90 CsHCINO
NO 51-52 B 90 CsH,CIN,,O,
CONH. 202-204 A 53 CyHyCIN,O,
CH; 80 (0.15)¢ 75 CyH, CINO
C(=NH)NH, 190 dec D 72 CoH,CIN;O - H80,
COCH,; 112-114 B 664 C1oH1,CINO,
COCH.CHj; 61-62 C 70 CnH i CINO,
CH,CH,-p-C;H:N 167-168 A 87 C1:H;CIN,O -HCl

b Prepared by nitrating Ic.
Yield from VIIa, 889%,.

Yield from Va, 85%.

TasLe 11T
AcCTION oN BEHAVIOR

! of spon
motor act.

30
10
30
10
10
30
10
100

10

Minimal effective dose (MED), mg/kg ip

Impaired Redn of LDso,

1 of ! of righting ! of body palpebral mg/kg

passivity curiosity Ataxia refl tone opening (approx)
100 30 60 60 60 30 350
30 5 40 30 10 10 500
30 30 300 100 30 30 750
60 10 60 60 30 10 500
60 10 60 60 30 30 500
60 30 75 75 60 60 500
>1000 10 200 200 30 >1000 >1000
>300 100 >300 300 100 >300 300
75 10 45 45 30 10 >1000
>300 100 >300 300 100 >300 300
100 30 75 75 30 30 200
75 30 60 30 30 60 500
60 10 60 60 10 10 500
100 30 100 60 60 300 500
100 30 75 75 30 30 200
>200 30 30 30 30 >200 200
60 30 60 60 60 60 500
60 10 30 30 10 30 300
300 30 300 300 30 300 >1000
60 30 60 30 60 30 >1000
60 60 60 45 60 60 200
75 30 45 45 30 30 >1000
45 10 30 30 10 10 500
100 60 100 100 60 60 300
>200 60 60 60 60 60 200
5 5 30 20 5 5 250
1 0.5 2 2 2 1 80
45 30 45 45 20 45 500
5-3 5-10 5-10 3-5 3-5 5 300
60 20-30 60 45 30 30 500

only at the highest doses; ooo, only at the toxic doses.

263
Analyses

C,H,N
C,H,N
C,H,N
C,H N

N, Cl

C, H,N
C,H,N

C, H,N
C,H,N
C,HNXN
C,H,N,Cl
C, H,N,Cl
C,H, N, Cl
C,H,N,Cl
N, Cl

C H, N, Cl
C, |, N, Cl
C,H,N,Cl

¢ Distilled in bulb.12

=3

Remarks®

Hyperreactivity, oo
Hyperreactivity and
convulsions, ooo

Salivation and
lacrimation, o

Hyperreactivity and
convulsions, 000

Lacrimation, oo

Convulsions, 000
Lacrimation, o
Lacrimation, ooo

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



261 (1. Prrrrri, P ConsoNyng, S,

TasLe IV
AXTICONVULSANT ACTIVITY

Compd MED, mug kg ip
1Ia 5
¢ 7H
h S50
j 50
11l 5
Ivd OO
Diphenylhydantoin 3
Phenobarbital 15

TasLe V
ANALGETIC ACTIVITY

Compid ANED, meke ip

Ilh 30
ITla 25
Ve 25

d S0

i 25

1 25
Morphine 1.5
Acetylsalieylic acid 40

activity, Qualitatively, taking in account that Ib had
a specifie activity on the behavior, only some of these
derivatives can be compared with it.  If the relation-
ship between the dose level inducing passivity and
those effeetive in reducing the righting reflex or motor
coordination is taken as an index of specificity of action
on the behavior, it results from Table III that only
1le, d, g, h, j, IVd, and Vf may be considered as be-
havioral drugs in that they increase passivity at a
dose level equal to or lower than the neurotoxic ones
responsible for the impairment of the coordination
movements and the righting reflex.

The anticonvulsant activity found in Ila, e, h, j,
IT1Ib, and IVd appears of no practical interest while
analgetic action present in I1h, ITla, IVe, d, j, l may be
worthy of further studies.

From the point of view of the relationship hetween
chemical structure and depressant activity the N-
methyl substitution is more favorable than other
alkyl or acyl substitutions. A unique exception is the
N-acetyl derivative Vd. The NO, group in the benzene
ring leads to the disappearance of the above-mentioned
side effeets when it is present in position 7, but not in
6 (with the exception of the very slightly active Vi),
The presence of NHs in position 7 either abolishes the
depressant aetivity or gives rise to a depressant com-
pound with strong autonomic effeets. Depressant
activity Is present in all Cl-substituted derivatives
except IVI and VIIh and only the 6-substituted com-
pounds produee autonomic side effeets.

Experimental Section

Where analyses are indicated only by svmbols of the elements,
analytical results obtained for those elements were within
#0.49 of the theoretical value.

The experimental procedures given below are representative
for all compounds listed in Tables I and 1I. Detailed procedures
arve outlined where the preparations differ significantly from the
general ones. The physical properties of the compounds are
listed in Tables T and II. All melting points were determined on
a Biichi capillary melting point apparatus and are uncorrected.
Ir spectra were recorded on a Perkin-Elmer spectrophotometer
Model 137, nmr spectra on a Varian A-60 spectrometer (60
Me/zec) (TMS) (7 = 10.00 ppm),
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7-Nitro-3-acetyl-1H-3,4-dihydro-2,3-benzoxazine (Ild).. -\ =a-
lution of KNO; (152 g, 0.15 mole) in 90 ml of concentrated
1804 was added dropwise with <Greing a1 0% 10 a solution of e
(19.5 g, 0.11 mole; n 90 ml of concentrated 1,805 The 1em-
perature was kept for 30 min at 0° and for 30 min at 20°, The
mixtire was poured onto crushed ice and the precipitate was
extracted with CHsCl; the extracts were washed (saturated
agqueons NaHCO;, 1LO)) dried (Na,S0;), and evaporated fo
drymness. After tritieation with 50 ml of KGO, 173 g of a mix-
re of TTd and Vd was collected. The two isomers were refluxed
S5 omin in FGOH (175 mby, then 175 ml of warm IT,0 was added
slowly with =tirring and the mixture was allowed to cool at room
temperature.  The =eparated =olid was collected and, still moist,
refluxed for 5 min in 105 ml of E1OT1, and the mixture was diluted
again with 105 ml of warm 0. On cooling at room temperature,
7.6 g (31700 of ITd was obtained as pale vellow crystuls (mp 104
197°).  An analytical sample (from E(OH) melted at 195-107°
and was homogeneons on tle; ir (Nujol, ey, 1670 (-0,
1530 and 1340 (NOy), 828 and 740 (henzene ving); nmr (CHCy,
Ty 7.4 s, 3 CH, 5000 (3, 2 1T CHLND, 4S5 (502 HL CHTLOY,
2517 tmy, 3, uromatie ).

6-Nitro-3-acetyl-1H-3,4-dihydro-2,3-benzoxazine (Vd).. -'The
mother liquor from I1d was stored for 1 hr at 0° and the precipi-
tate wiax collected 10 give 3.35 g (13.57) of Vd as colorless
ervstals, mp HO-120°0 Reerystallization from 8077 FtOI did
not raize the melting point and the product was chromaio-
graphically homogeneous.  Comparison with IId by mixtore
melting point {depression) and ir spectra in CHCL showed that

i
2.7-1.6 (m, 3 H, aromatic I1).
7-Nitro-1H-3,4-dihydro-2,3-benzoxazine (Ila).—A suspension

of TTd (0.5 g, 2,25 mmoles) in 10 ml of 1877 TICI was refluxed for

4 hr. After concentrating, the residue was taken up with cold
HoO and the suspension was adjusted at pH 8 with saturated
agqueous NaH('Oy The precipitate was collected and erystal-
lized (EtOHY: v (Nujol, em~1), 3300 (NI, 1530 and 1350
(NOy), 838, K08, and 744 (benzene ring).

6-Nitro-1H-3,4-dihydro-2,3-benzoxazine (Va) was prepared
from Vd by the same procedure as desceribed for the T-nitro
isomer. It gave melting point depression on admixture with a
sample of Ila; ir (Nujol, em™1), 3200 (NIH), 1525 and [335
(INO,), 825, 812, and 743 (benzene ring).

Hydrogenolysis of Ila and Va. «'4-Diamino-o-xylene Di-
hydrochloride (VIII).-- A suspension of (.60 g (3.3 mmoles) of
Ta in 70 ml of 957, EtOH and 0.8 ml of concentrated TTC1 was
hydrogenated with 200, Pd--C (0.5 g) at 10 atm and 60° for 5 hr.
After cooling, the eatalyvst was removed by suetion and washed
three times (11,0}, The filtrate and washings were evaporated
to dryness and the residue was erystallized (EtOIT) to give 0.45 g
65,30, of VI, identical with an authentic sample.®

a,4-Diamino-o-xylene dihydrochloride (IX), obtained from Va
by the same procedure (82.577), was identical with an authentic
sample.® ¢

7-Amino-3-acetyl-1H-3,4-dihydro-2,3-benzoxazine (Ill¢). - -A
sotation of 11d (0,45 g, 2.0 mmoles) in 110 ml of EtOH was
hydrogenated at normal pressure and room temperature with
0.1 g of 3, Pd-C. About 904, of the theoretical amount of
H. was absorbed rapidly (30 min).  The ecatalyst was filtered
off, the filtrate was concentrated in vacuo, and the residue crvs-
tallized (EtOI); ir absurption bands were as expecied.

7-Amino-1H-3,4-dihydro-2,3-benzoxazine (IIla). —-I1Tc (2 g,
10.4 mmoles) was refluxed in 30 ml of 1RC TICL  After cooling,
ITia-2HC] was collected and ervstallized from 80¢; 1O, mp
330°  Anal. (CHNO2HCD C, H, CL N, Trabsorption bands
were as expected.

The corresponding base may be isolated by adding a saturated
Na.COy solution to a eold aqueous solution of the T1Ta-2HCL
The vollected precipitate was recrystallized (IMtOH). Tr absorp-
tion bands were as expected.

7-Chloro-3-acetyl-1H-3,4-dihydro-2,3-benzoxazine (IVf). - A
solution of IITe (1.35 g, 7 mmoles) in 155, HCl (16 ml) was
diazotized ut 0° with NaNO, (0.58 g) in 5 ml of 11,00. The mix-
ture was stirred for 10 min at 0°, treated with a small amount of
urew, then added to a 157, HCI solution (28 ml) of Cu.Cl:
(obtained from 4.7 g of CuS0,-5H:0).  After stirring for 10 min
at room temperature, the precipitate was collected, washed
11,00, and erystallized (FCOIT). Tr absorption bands were as
expected.
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7-Chloro-1H-3,4-dihydro-2,3-benzoxazine (IVa).—A mixture
of IVf (0.3 g, 1.4 mmoles) and 6 ml of 189, HCI] was heated at
100° for 2 hr, then concentrated to dryness, and the residue was
crystallized (EtOH). IVa.-HCl (mp 213-215°, quantitative
yield) was dissolved (H:0) and dilute NaHCO; was added. The
crude base IVa was purified by crystallization. Ir absorption
bands were as expected.

6-Amino- and 6-chloro-1H-3,4-dihydro-2,3-benzoxazines (VIa,
VIla) were obtained by the same procedure as IIla and IVa,
starting from Vd through VIe and VIIf, respectively.

6-Chloro-1H-3,4-dihydro-2,3-benzoxazine (VIIa) from X.
Step 1. 4-Chloro-qa,o’-dibromo-o-xylene (X).—To a saturated
solution of HBr in CH,Cl, (180 ml), 18.8 g (109 mmoles) of 4-
chloro-a,a’-dihydroxy-o-xylenes was added slowly at 0° with
stirring. After the addition, the mixture was stirred at 0° for
30 min, saturated with HBr and kept at room temperature over-
night. After washing (10% NaHCO,;, H.0), the organic layer
was dried (NagS0Qy), the solvent was evaporated, and the residue
was crystallized from 809, EtOH to give 30.2 g (93%) of X,
mp 43-45°.7

Step 2. 6-Chloro-3-carbethoxy-1H-3,4-dihydre-2,3-benzoxazine
(XI).—To a stirred solution of 30 g (0.1 mole) of X in 120 ml of
IEtOH, a solution of crude N-hydroxyurethan (16 g, 809, 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 filtrate was concentrated
and the residue was taken up in Et.0, washed (59, aqueous Na-
OH, H;0), and dried (Na;S0,). Evaporation of the solvent left
an oily residue (23.5 g) which, dissolved in C¢Hs, was chromato-
graphed on a column of silica gel (450 g) and eluted (CsHe
Me.CO, 97:3). Evaporation of the middle uniform fractions
(checked by tlc) and distillation!? gave 11 g (45%) of XI, bp
130° (0.2 mm). Tle of this material showed that the 7-chloro
isomer was a possible impurity in XI, but the purification of XI
by column chromatography was unsuccessful; ir (em™!), 1710
(C=0), 1220 and 1090 (C-0), 815 and 755 (r CH aromatic).
Anal. (Cu}]lzClNOa) Cl, N.

Step 3. 6-Chloro-1H-3,4-dihydro-2,3-benzoxazine (VIIa).—A
solution of KOH (4.15 g) in H;O (13 ml) was added to crude XI
(10 g, 41 mmoles) in 82 ml of EtOH and the mixture was re-
fluxed for 90 min. After concentrating in vacuo, the residue was
suspended in H;O and extracted three times (Et:0). The com-~
bined extracts were washed (H,O) until neutral and dried (Nas-
80;). By adding ethereal HCL, a precipitate was obtained which,
after two crystallizations (EtOH), yielded 4.78 g (569%,) of crude
VIIa-HCl, mp 192-195°. Further recrystallization did not
raise the melting point. (A sample of pure VIIa hydrochloride
obtained from pure VIIa, melted at 214° dec.) Anal. (CsHsCl-
NO-HCI) CL, N.

The crude hydrochloride was suspended in ether and converted
into the base VIIa, adding aqueous NaHCO; The organic
layer, washed (H.O) and dried (Na,S0O,), gave after the evapora-
tion of the solvent, a theoretical yield of an oily residue which
was distilled!? 7n vacuo, 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 quantities of the isomer IVa.

6- and 7-Substituted 3-Alkyl-1H-3,4-dihydro-2,3-benzoxazines
(Iic, IVd, Ve, VIId). General Procedure. 6-Chloro-3-methyl-
1H-3,4-dihydro-2,3-benzoxazine (VIId).—To 3.55 g (21 mmoles)
of V1Ia in 10.5 ml of 999, HCO,H, 2.9 ml of 389, CH.O was added
dropwise with occasional shaking and the mixture was heated
at 90° for 6 hr. Excess HCO,H was then removed in vacuo and
the residue was taken up with H,O and made alkaline with satu-
rated Na,CO;. The oily precipitate was extracted (CH.Cly),
washed (H:0), and dried (Na,SO,). After evaporation of the
solvent, the residue was distilled. Ir absorption bands were as
expected.

7- (or 6-) Amino-3-methyl-1H-3,4-dihydro-2,3-benzoxazine
(ITIb, VIb).—A solution of 3.1 g (16 mmoles) of IIc (or Ve) in
250 ml of EtOH was hydrogenated at atmospheric pressure over
1.5 g of 59, Pd-C. After 30 min the theoretical amount of H,
was consumed; the catalyst was filtered off and the solution was
concentrated to 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 AcyO for 2 hr. The solvent

(12) G. Pifferi, .\, De Ros, aud M. Borbouese, Furmueo Ed. Prat., 22, 210
1967).
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was removed in vacuo and the residue was crystallized (EtOH).
Ir absorption was as expected.

7-Nitro-3-phenethyl-1H-3,4-dihydro-2,3-benzoxazine (IIk).—
A mixture of 3.6 g (20 mmoles) of Ila and 3.4 g (24 mmoles) of
K,CO; 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 mixture was treated
with 200 ml of CH,Cl; and 30 ml of H,0, some resinous material
was 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). Ir
absorption bands were as expected.

6- and 7-Substituted 3-Nitroso-1H-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 I1a (0.9 g, 5 mmoles) in 5 ml of 1 ¥V HCI a solution
of NaNO; (0.38 g, 5.5 mmoles) in 2 ml of H:O was added dropwise
at 0° with stirring. After 1 hr at room temperature, the precipi-
tate was collected, washed (H;O), and crystallized (EtOH).
Ir absorption was as expected.

7-Substituted 3-(2-Hydroxyethyl)-1H-3,4-dihydro-2,3-benzoxa-
zines (IIf, IVh) and Derivatives (Ile, ITh, IIi, IVg, IVj, IVl).
General Procedure. Step 1. 7-Nitro-3-(2-hydroxyethyl)-1H-
3,4-dihydro-2,3-benzoxazine (IIf).—To a solution of ethylene
oxide (9 g) in 300 ml of MeOH, IIa (9 g, 50 mmoles) was added
at room temperature with stirring,. The temperature was kept
for 3 hr at 25° and for 3 hr at 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-carbamyloxyethy!)-1H-3,4-dihydro-2,3-
benzoxazine (IIh).—Dry HCI was bubbled for 30 min into a
mixture of ITf (1 g, 4.4 mmoles) and NaCNO (0.58 g, 8.8 mmoles)
in 25 ml of CHC], at 0-5° with stirring. Following an additional
13 min of stirring at room temperature without HCl, the solvent
was evaporated in vacuo and the residue was taken up with satu-
rated aqueous Na,COs, collected on a filter, and crystallized
(EtOH). Ir 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
C¢He was saturated with dry HCL. The benzene was decanted,
the solid residue was treated with 100 ml of SOCI,, and the mix-
ture was refluxed gently for 3 hr. The excess of SOCl; was
distilled off, and the residue was taken up with CsHs and evapo-
rated again to dryness. The crude product was used as such in
the next step. An analytical sample was purified by crystalliza-
tion (i-Pr;0). Ir spectra were as expected.

IVg was obtained in a similar manner as an unstable oil and
was transformed into the hydrochloride by adding it to ethereal
HCL The precipitate was crystallized (EtOH-Et0).

Step 4. 7-Nitro-3-(2-diethylaminoethyl)-1H-3,4-dihydro-2,3-
benzoxazine Hydrochloride (1Ii).——A mixture of Ile (1 g, 4.1
mmoles) in 8 ml of anhydrous Et:NH was heated at 130° in a
stainless bomb for 5 hr. After cooling, excess Et;NH was allowed
to evaporate in vacuo and the residue was treated with dilute
HCI and shaken twice with Et:O. The aqueous layer was made
strongly alkaline with 509, NaOH and the precipitate was
extracted (Et;0). The extract was washed (H,0) and dried
(Nay80,), and the filtrate was evaporated in vacwo. The oily
residue was dissolved in anhydrous Et:O and treated with a
slight excess of dry HCI in ether. 1Ii-HCl separated as a viscous
oil which, after decanting the acid solution and scratching in
EtOH-Et0, solidified. It was purified by erystallization (Et-
OH). Ir spectra were as expected.

6-Nitro-3-(2-diethylaminoethyl)-1H-3,4-dihydro-2,3-benzoxa-
zine hydrochloride (Ve) was prepared by a direct synthesis,
starting from Va (0.9 g, 5 mmboles), 2-diethylaminoethy! chloride
(1.05 g, 7.4 mmoles), and K;CO; (1.05 g) in 5 ml of Et,CO.
The mixture was refluxed for 5 hr and worked up as described
for I1i. Absorption bands of spectra (ir) were as expected.

6- and 7-Substituted 3-Acyl-1H-3,4-dihydro-2,3-benzoxazines
(11d, IIg, IVf, IVi, Vd, VIIf, VIig). Direct Synthesis. 7-Chloro-
3-propionyl-1H-3,4-dihydroe-2,3-benzoxazine (IVi).—To a solu-
tion of IVa (4.2 g, 24.8 mmoles) and anhydrous Et;N (2.6 ml, 26
mmoles) in 150 ml of CH:Cls, a solution of EtCOCI (2.42 g, 26
mmoles) in 20 ml of CH,Cl, was added dropwise at room tem-
perature with stitring. The reaction mixture was kept for 1 hr
at 259 then heated for 1 hr under reflux, and cooled. After
washing (59, HCl, aqueous 3% NaHCO,, H,0), the organic
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layer was dried, the solvent was evaporated, and the residue
was purified by crystallization.  Ir spectra were as expected.

6- and 7-Substituted 3-Carbamoyl-1H-3,4-dihydro-2,3-benz-
oxazines (IVe, Vf, VIIe). General Procedure. 6-Chloro-3-
carbamoyl-1H-3,4-dihydro-2,3-benzoxazine (VIIc).—-To a stirred
suspension of NaCNO (1.56 g, 24 mmoles) in 75 ml of anhydrons
toluene, 23 mmolex of dry HCI in toluene was added dropwise
at —10°  After 2 hr of stirring, a =solution of VIIa (2.7 g, 16
mmoles) in 40 ml of anhvdrous toluene was added and the tem-
perature was kept at — 10° for 3 hr, then at 0° overnight. The
precipitate was collected, thoroughly washed (PhlMe, H.0), and
erystallized (EtOT). Tr absorption bands were as expected.

6-Nitro-3-phenylcarbamyl-1H-3,4-dihydro-2,3-benzoxazine
(Vf).—To a solution of Va (0.9 g, 5 mmole=) in 40 ml of anhydrous
CeHs, phenyl isocyanate (0.65 g, 5 mmoles) was added dropwize.
The mixture was allowed to stand 3 hr at room temperature,
and the precipitate was collected and recrystallized (EtOI1).
Absorption bands of spectra (ir) were as expected.

6- and 7-Chloro-3-guanyl-1H-3,4-dihydro-2,3-benzoxazines
(IVe, VIIe). General Procedure. 7-Chloro-3-guanyl-1H-3,4-
dihydro-2,3-benzoxazine Sulfate (IVe).~ -A suspension of TVa.
HCL (1.5 g, 7.25 mmoles) and cvanamide (0.31 g, 7.4 mmoles)
i 30 ml of anhydrous CylTs was vefluxed 1 hr and the misture
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was allowed 1o =tand overnight at room temperature.  The
precipitate was collected (1.75 g of Ve TICL, mp 228-230°3,
dissolved in EtOH (25 ml), and transformed into the correspond-
ing sulfate by adding 0.75 ml of concentrated IR0, and 25 wml of
16120, Ab=orption bands (ir) were a= expected.

6- and 7-Substituted 3-[2-(4-Pyridylethyl)|-1H-3,4-dihydro-
2,3-benzoxazines (IIj, VIIh). General Procedure. 7-Nitro-3-
[2-(4-pyridylethyl)]-1H-3,4-dihydro-2,3-benzoxazine Hydrochlo-
ride (IIj). - To a stirred solution of 10 mmoles of dry HCI in
453 mb of rOH, Tla {1.X g, 10 mmoles) was added with stivving.
After 10 min at ambient temperature, d-vinyvipyridine {116 g,
11 mmoles) was added and the mixture was vefluxed for 2 hr,
After cooling overnight. the precipitate was collected and ve-
ervstallized (1O Tr abzorption bands were as expected.
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Absolule configurations of the 16 optical isomers of seven! structurally velated, title compounds of biological

interest were determined.

The pheniramines were converted to a methyl phenidate in which the relative con-

figurations of the two asxymmetric centers was established. The endocyelic center of asymmetry introduced in
the process was maintained intact while the asymmetry of the exocyclie center was destroved in the conversion

to a pipradrol derivative.
2-carboxylic acid.
reduction and by rotatory dixpersion, respectively.

This was related to pipradrol by an aufbau sequence starting with (R)-(+4)-piperidine-
The absolute configurations of desoxypipradrol and thiopipradrol were established by Birch
The autihistaminically more active acid maleates of 1a and
1b are sterevchemically superimposable upon 1e and all have the (S) configuration.

The analeptically more

active hvdrochlorides (25, 19, 26) of threo-methyl phenidate, pipradrol, and thiopipradrol are steveochemically

superimposable upon 22.

These have the (2R:2'R), (R), (8), and (R) configurations, respectively, but are not

stereochemically superimposable upon the analeptically more active (+) acid sulfate of amphetamine.

Tnowledge of the ubsolute configurations of bio-
logically active compounds provides a valuable probe
for investigating their modes of action and their inter-
actions with hypothetical receptors.*  This and the
facts that the absolute configurations of the phenir-

(1) ta) The antihistaminic 3-(p-chlorophenyl)-, 3-(p-Lromophenyl)-, and
3-phenyl-3-(2-pyridyl)-1-dimethylamiropropanes; (b) the analeptic methyl
threo-2-phenyl-2-(2-piperidylacitates: (¢) the analeptic a-(2-piperidyvD-
benzhydrol and the desoxy and 1,4-thiomorpholinyl analogs.
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¢rythro-2-phenyl-2-(2-piperidylacetamide supplied Iy Dr. L. Lachman and
AMr. J. Cooper, Ciba Lahoratories, and of the antipodal hydrochlorides of
thiopipradrol made available by Dr. B. Bellean, University of Ottawa, and
Dr. H. Leo Dickison, Bristol Laboratories,
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(4) P.%. Portoghese, J. Pharm, Sci., 86, 865 (1966); J. Med. Chem., 8, 604
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amines (1), methyl phenidates (9, 25), and pipradrols
(19, 22, 26) have not been reported, that their optical
isomers exhibit significant differences in activity,” ™
and that speculation regarding the absolute con-
figuration of la and its necessarily complimentary
receptor exists in the literature® prompted this study.
Since the pheniramines, methyl phenidates, and pipra-
drols are structurally related, 2-substituted, six-mem-
bered, nitrogen heteroeyeles with an asymmetrie cen-
ter adjoining the heterocycelic ring, it was possible
to develop and to exploit a single sequence of reactions
leading to the determination of absolute configurations
of the sixteen optical isomers of the seven entities (la-e,
19, 22, 25, 26) of biological interest.

The salient features of the sequence wre the con-

5y iw) K. OCE. Brittain, P F. D’Arey, and J. . Huni, Neture, 188, T34
(19549); (L) F. F. Roth and W, M. Govier, J. Pharmacol. Exp. Ther., 124, 347
(1958): () F. E. Roth, Chemotherapia, 8, 120 (1961).

(6) R. Rometsch, U, 3. Patent 2,838,519 (1958).

17) B. Belleau, .J. Mea. Chem., 2, 553 (16460).

X1 1, Portoghese, 1. L. Pazdernik, W. L. Kulin, G. Hite, and A, =hatiee,
thid. 11, 12 (1968),

() K. B. Barlow, “Introduction to Chemieal Pharmacology,” 2nd ced.
John Wiley and Sons. Inc,, New York. N. Y., 1964, p 373,




