Mareh 1969

2,3-Benzoxazines.

DEPRESSANT 2,3-BENZOXAZINES 261

IX. Synthesis and Central Nervous System Depressant Activity

of Some 3,6- and 3,7-Disubstituted 1H-3,4-Dihydro-2,3-benzoxazines

G. PrrrERI, P. Consonni, S. BANFI, AND A, DiENa

Research Laboratories, Lepetit S.p.A., Milan, Italy

Received August 28, 1968

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 NO,, 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=H %, ’

Ib:R=CH3 II,R=R,=H;R, = NO,

Ie, R=COCH, IH_R H;R,= NH,
N,R=H;R1=Cl
V,R=NO,;R,=R,=H
VI, R=NH;R,=H
VII, R=CLR,=

The preparation of the 7-nitro-1H-3,4-dihydro-
2,3-benzoxazine (ITa) 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
1somers ITd 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 Ila and Va, which were hydrogenolyzed
to «',4-diamino-o-xylene (VIII) and «?4-diamino-o-
xylene (IX),? respectively, recently obtained by us via
an unambiguous route.® Low-pressure reduction of 11d
gave the 7-amino derivative IIle, readily hydrolyzed
to IIla, IIle 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’-

ScurME 11
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dibromo-o-xylene (X), prepared in 94% 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 IX salt of N-hydroxyurethan to give 6-chloro-3-
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. Mann, and G. H. Cookson, J. Chem. Soc.
662 (1947), using 4-chloro-o-xylene and Br: at 130° (40% yield).

(8) R. T. Bird and E. F. Turner, thid., 5050 (1952).



262 G Prrvent, ) Consonyy, S0 Bane, ave AL Diona

Vol 12

Tasre 1
B, r-DisrsstiTurED 11-3,4-DIHYDRO-2-BENZON VZLNES

I}‘JR
X 0

Compad N I Mp, PC
1a NO» 11 168--169
h NO» NO 170 dee
¢ NO: CH; 163 -165
d NO, COCll, 105107
( NO» CH,CH,C1 97 -8
f NO, CH,CH,OH 104110
¢ NO» COCH,CH, 162 163
h NO» CH,CH,OCONH. 139--140
1 NO» CHCHoN(CyH;)s 106110 dec
j NOa CH,CHy-p-Ci 11N 210 dee
k NO. CH,CH,C:H, 120-121
IITa NH; 1 151152
b NH., Cl 170-171
& NH., COCH, 143 144
Iva Cl H 91-4)2
L Cl NO 82-8
I (¢ CONH, 206--207
(] (‘l (‘}l,j (5(‘) (‘)7
o (@] Cl=NI)N1l, 262 dee
t (@ COCH; 134
" 1 CH.CH,CI 140 dec
h Cl CH,CH.OH (H -0
1 Cl COCH,CII, 105106
j Cl CH,CH.OCONH. 15R--159
\ Cl CH.CHyNC, Hy, 200 dec

« A, EtOH; B, -P1y0; C, hexaue; D, EtOH-Et,Q.
meyer reaction.  Yield from IVa is 9267,

companied by small amounts of the 7-ehloro isomer,
Crude XI was hydrolyzed to a mixture of VIIa and of
small quantities of the 7 isomer IVa. The purifieation
of VIIa by repeated crystallization or by column
chromatography was unsucecessful beeause of the
similarity of physieal properties of the two i1somers
(see Toxperimental 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 N-nitroso derivatives, readily
obtained by general methods from the corresponding
bases IIn, IIIn, and IVa (for Table I), and Va, VIa,
and VIIa (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, VIIe) 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-hydroxyethy!)-1H-
3,4-dihydro-2,3-benzoxazines (1If, TVh) 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 wvibration of the
heterocyelie ring.!=3

Pharmacology. Methods.—Compounds, dissolved
in HyO or suspended in 0.59, Methocel, were injected
intraperitonenlly into male 19-22-g CI°1 mice.  Animals

» Prepared by nitrating [e.
¢ Most of the reactions were ritun ouly ouce, so the vields may be far from the optimum.

Cleysin Yiehl,

sohvent? o Formnta Abalyses
A h CULNLO, ¢ 1N
A 7 N0, ¢, N
A 44 Cull iy NaO)y 1, N
A 3 Ca NSOy ¢, 1, N
13 IS Cl 1 CINGO, N, ¢
A s Ol NLOy ¢ LN
A SR CnHNLO; ¢, H, N
A 47 CHNGOs N
A 14 CraldaN;03- HCL N, €1
A 1 CHN;05- HCL C, H, N, (1
A 25 C16H1sN20; ¢, H, N
A St CH NSO C,H, N
A 65 C,HLNO N
A 70 CroHuNa0; ¢, 1, N
¢ Qa1 I CINO ¢ N, O
A b CHLCINGO, ¢, H, N,
A 52 CALCINLO, ¢, HN, O
B a6 (H,CINO ¢, H, N, (1
R X7 L, CINGO - HaSO), N, ¢
A T (';!,111(1(‘?11\:(): (.r ”- N» ¢l
D) NN L, CLNO HCT N, (1
B 0 CoI1CINO, ¢, 1,N
A o CHHpCINO, C N, ¢
A ™ CuHaCINO, ¢, 11, N
A BN Cry CINLO -2HC N, Ct

Yield from ITa is 90%. * From ITIe by the Sawd-

were observed over a period of 5 hr for chianges in
behavior necording to the method of Irwin.® Mortality
was recorded over 3 davs, Compounds were tested for
their anticonvulsant activity in miee with the maximal
electroshoek method;?®  for cevaluating the analgetic
activity in male 150-160-g CI© Wistar rats, a modified
Randall and Selitto!? method was used, in both eases by
mtraperitoneal administration,

Results.—-Iiffects on behavior, righting reflex, and
body muscular tone as well as approximate toxicity are
summarized in Table 1T, i the same table results
obtained with the derivative Ih and some known de-
pressant  druogs arc also reported for comparison.
The anticonvulsant activity was tested preliminarily
for all the derivatives at a dose of about 0.2L1.. Sub-
scquently the minimal effective dose of the compound
showing some activity was determined {Table 1V).
The analgetie setivity was tested preliminarily for all
the compounds nt a dose of nbout 0.1LD;..  Only the
derivatives quoted in Table V were found to merease
significantly the pain threshold; the minimal effective
doses are reported.

Conclusions.-—A depressant aetivity on the CNS was
found in almost all of the listed derivatives of the
previously studied compound Ib, although in a tower
degree.  Recorded side effeets suel as salivation aud
laerimation inerease in general with the depressant

i9) 8. Irwin, Gordon Research Conference yn Medicinal Chemnistry, Nosw
T.ondoma, N. H., Murch 1959, p 133.

7107 E. A Swinvard, W Co Brown, awl LSS0 Goodmow, S Pl
Frp. Thec., 108, 310 {19523,

{111 L. O. Ramdall sl 1o Selicos, Arein fote Phacwaeadya, Thee 111,
109 L1057
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TasLe II
3,6-D1suBsTITUTED-1H-3,4-DIHYDRO-2,3-BENZOXAZINES

X I}\I-—R
0)

Mp or hp Crystn Yield,
Compd X R (mm), °C solvent® % Formula Analyses
Va NOZ H 128 A 90 CgHsN20a C, H, N
b NO; NO 123-125 A 96 CsH; N0, C,HN
¢ NOz CHa 112—114 A 70 CQH10N203 C, H, N
d NO, COCH; 116-119 A 13.5° CioH ,0N204 C,H N
e NO, CH.CH,N(C.H;), 164-166 D 13 C:H»N;05-HCI N, Cl
f NO. CONHC:H; 185-186 A 7 CisH13N:04 C,H,N
Via NH, H 155-156 A 86 CsH,pN-O C, HN
b NH, CH; 117-118 A 68 CH N0 C,HN
4 NH, COCH; 154-155 A 77 C1oH12N20s CHN
d NHAc CH; 139-140 E 57 CLHN:0, C,H,XN
Viia Cl H 64 C 90 CsHCINO C,H, N, Cl
b Cl NO 51-52 B 90 CsH,CIN,O, C,H,N,Cl
¢ Cl CONH, 202-204 A 53 C,H,CIN,0, C,H,N, Cl
d Cl CH; 80(0.15)¢ 75 CyH,,CINO C,H, N, Cl
e Cl C(=NH)NH, 190 dec D 72 CoH,,CIN;0 - H,80, N, Cl
f Cl COCH; 112-114 B 669 CoH 1, CINO, C,H N, Cl
g Cl COCH.CH; 61-62 C 70 C;H,CINO, C,H,N, Cl
h Cl CH,CHo-p-CsH.N 167-168 A 87 C;H;;CIN.O - HCl C,H,N, Cl
s A, EtOH; B, i-Pr;0; C, hexane; D, EtOH-Et,0; E, CsH;. ?® Prepared by nitrating Ie. Yield from Va, 83%. ° Distilled in bunlb.12
4 Prepared from1 VIc by the Sandmeyer reaction. Yield from VIIa, 88%.
Tasre 111
ActioN oN BeHAVIOR
Minimal effective dose (MED), mg/kg ip
Impaired Redn of LDso,
! of spon 1 of ! of righting ! of body palpebral mg/kg
Compd motor act. passivity curiosity Ataxia refl tone opening (approx) Remarks®
IIa 30 100 30 60 60 60 30 350
c 10 30 b) 40 30 10 10 500
d 30 30 30 300 100 30 30 750
g 10 60 10 60 60 30 10 300
h 10 60 10 60 60 30 30 500
i 30 60 30 75 75 60 60 300
k 10 >1000 10 200 200 30 >1000 >1000 Hyperreactivity, oo
II1a 100 >300 100 >300 300 100 >300 300 Hyperreactivity and
convulsions, ooo
b 10 75 10 45 45 30 10 >1000 Salivation and
lacrimation, o
¢ 100 >300 100 >300 300 100 >300 300 Hyperreactivity and
convulsions, 0oo
IVa 30 100 30 75 75 30 30 200
¢ 30 75 30 60 30 30 60 500
d 10 60 10 60 60 10 10 300 Lacrimation, oo
1 60 100 30 100 60 60 300 500
i 30 100 30 75 75 30 30 200
1 30 >200 30 30 30 30 >200 200 Convulsions, 000
Ve 30 60 30 60 60 60 60 500 Lacrimation, o
d 10 60 10 30 30 10 30 300 Lacrimation, ooo
f 30 300 30 300 300 30 300 >1000
Vid 30 60 30 60 30 60 30 >1000
VIIa 60 60 60 60 45 60 60 200
c 30 75 30 45 45 30 30 >1000 Lacrimatiou, o
d 10 45 10 30 30 10 10 300 Lacrimation, o
g 60 100 60 100 100 60 60 300 Lacrimation, o
h 60 >200 60 60 60 60 60 200 Lacrimation, hyper-
reactivity, o
Ib (2) 5 5 5 30 20 3 3 250 Lacrimation, o
Chlorpromazine 2 1 0.5 2 2 2 1 80
Meprobamate 20 45 30 45 45 20 45 500
Chlordiazepoxide 5 5-3 5-10 5-10 3-5 3-5 5 300
Barbital 20 60 20-30 60 45 30 30 500

@ g, at all the tested doses; oo, only at the highest doses; ooo, only at the toxic doses.
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Taprr IV
\ NTHONVULKANT 1\("1‘1\']'1’\‘

Compt MEDY, mg ik p
Ha )
o )
h 50
j 50
IIhL )
Ivd LO(
iphenylhydantain 3
Phenobarbital 15

Tagiw V
ANAMLGETIC AcTiviTy

Comyl M), medke s

I1h 30
N 25
Ve 25

d A

i 25

| 25
Morphiue 1.5
Acetylsalieylic acid 4a

activity. Qualitatively, taking in account that Ib had
a speeifie netivity on the behavior, only some of these
derivatives ean be compared with it.  If the relation-
ship between the dose level indueing 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 1II that only
1Ie, d, g, h, j, IVd, and Vf may be congidered as be-
havioral drugs in that they inerease 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, ¢, h, |
I11h, and IVd appears of no practieal interest while
analgetic netion present in 11h, ITla, IVe, d, |, | may be
worthy of further studies.

I'rom the point of view of the relationship between
chemieal strueture and depressant nectivity the N-
methyl substitution is more favorable than other
alkyl or neyl substitutions. A unique exeeption 1= the
N-neetyl derivative Vd. The NO, group in the benzene
ring lends to the disappenrance 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 NHy in position 7 either abolishes the
depressant netivity or gives rise to a depressant com-
pound with strong autonomic effeets. Depressant
aetivity 18 present in all Cl-substituted derivatives
except IVD and VIIh and only the 6-substituted com-
pounds produee autonomie side effeets.

Experimental Section

Where aunalyses are indicated only by svimbols 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 T aud II. Detailed procedures
are 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
1 Biichi capillary melting point apparatus and are umncorrected.
Ir spectra were recorded on a Perkin-Elnier spectrophotometer
Model 137, nmr spectra on a Vuarian A-60 spectrometer (60
Me/see) (TMS) (7 = 10.00 ppu),

Vol. 12

7-Nitro-3.acetyl-1H-3,4-dihydro-2,3-benzoxazine (IId).- -\ =a-
Imtion of KNOy (15.2 g, .15 mole) i 90 m! of cancentraced
R0, was added dropwise with =(irring ot 12 10 0 sahntion or 1e
(19.5 g, 0.1 mole; in 90 ml of concentrated 11.805  The tem-
perature wus kept for 30 min at 0° and for 30 min at 20°, The
mixtnre was poured onto crushed ice aud the precipitate was
extracted with CHCly;  the extracts were washed (saturated
aqueans NulTCO,, 11,0), dried (NunaS0)), and eviaporated  to
dryness. After trituration with A ml of OO, 1703 g of a mix-
tre ol 1Id and Vd was collected, The two isomers were reflnxed
S5omin in FAOH 1175 mly, then 1770 ml of wirm 11O was added
slowly with =tirring apd the mixtire was allowed to cool at roon
temperature.  The separated solid was collected aud, still maoist,
refluxed for 5 min in 105 wl of K101, and the mixture was dilinted
again with 105 wl of warm 1.0, Ou cooling at room temperature,
7.0 g G000 of Hd was obtained as pale vellow erystals anp 194
197°). An analyticul sample (from EtOH) melted at 195-107°
ad was homogeneous o tle; v (Nnjol, cm=1y, 1670 (C--07,
15330 and 1340 (NOLL 828 and 740 (henzene ring): mur (CHCL,
i T Oy 5008 15, 2 1L CHNG, 4085 2 1L CHLOy,
N7t 3 arvomatic ).

6-Nitro-3-acetyl-1H-3,4-dihydro-2,3-benzoxazine (Vd). -1'he
wather Hagnor from ITd was stored for 1 lu at 0° und the precipi-
tate wias callected 10 give 3235 g (13500 of Vi as eplorfess
erystids, mp TG-120%0 Reervstallization fram S0C; EtOTL did
vat ralze the wmelting point and the produoet was chromito-
graphically homogeneons.  Comparison with I1d by mixture
welting point {depression) and ir spectra in CHCL showed thai

15343 INOy1, 840, 825, and 745 (heuzene ring); umr (CDCL, 71,
T2 s 0 I, Cllyy, 499 G5, 2 11 CHLNTL 481 (5, 2 11 CILOY,
2016 (m, 3 N aromanie 1.

7-Nitro-1H-3 4-dihydro-2,3-benzoxazine (Ila).—A =uspension
of TI (0.5 g, 2.25 mmoles) in 10 ml of 1877 TICI was refluxed tor
4 hr. After concentrating, the residne was taken up with eakl
[0 and the suspension was adjusted av pIl 8 with saturated
agueons Nal{COy. The precipitate was collected and crvstal-
lized (EtOHYy, ir «Nujol, em~1), 3300 ¢NID), 1530 and 13350
(NOs), 855, 808, and 744 (benzeue riug).

6-Nitro-1H-3,4-dihydro-2,3-benzoxazine (Va) was prepared
from Vd by the smue procedure as deseribed for the 7-nitra
i=omer. It gave melting point depression on adniixtire with a
sainple of TTa; ir (Nnjol, cuih), 3200 (NII), 1325 and 1355
INQy), 825, 812, and 743 (benzene ring).

Hydrogenolysis of Ila and Va. «!4-Diamino-o-xylene Di-
hydrochloride (VIII}.-- A suspeusion of 0.60 g (3.3 mmoles) of
IIa m 70 wml of 95¢; FOIT and 0.8 10l of concentrated 11CT was
hydrogenated with 200, Pd--(? (0.5 g) at 10 ati and 60° for b .
After cooling, the catalyvst was removed by snetion and washed
three times (11,01 The filtrate and washings were evaporated
to dryness and the resivline wis cryvstallized (KtOH) to give 0.45 g
3.5 of VIIL identical with un anthentic sample.®

ol 4-Diamino-o-xylene dihydrochloride (IX), ohtained from Va
by the same procedure (62.5¢90), was identieal with un anthentie
sanple,® ¢

7-Amino-3-acetyl-1H-3,4-dihydro-2,3-benzoxazine (IlIc). A
solation of T1d (045 g 2.0 mmoles) in 110 ml of TOH wis
hydrogenated at normal pressure and ropm eniperature with
N g of A00 Pd-C. Abont 907, of the theoretical amonut of
s was absorbed rapidly (30 minj. The eatalyst was fil(ered
off, the filtrate was concentrated in poeno, mud the residine ervs-
tallized (ELOH); ir absorption bands were as expecied.

7-Amino-1H-3,4-dihydro-2,3-benzoxazine (IIla). -1IT¢ (2 g,
10.4 munoles) wax refluxed in 30 ml of 18C; THCL  After cooling,
1ITa-2HCL was eollected and ervstallized from 80¢; RO, mp
330° dnal. (CHGNLO2HCH C, H, CI, N. - Trubsorption bands
were as expected.

The correspouding base may be isolated by adding 1 sntnrated
Nn.COy solution 1o u cold agueous solution of the HTa-2HCL
The collected precipitate was recrystallized (12001 Tr absoip-
tion bands were as expected.

7-Chloro-3-acetyl-1H-3,4-dihydro-2,3-benzoxazine (IVf). - A
solution of TIe (1.35 g, ¥ mmoles) in 156z HC! (16 ml) was
diazotized at 0° with NaNO, (0.58 g) in 5 ml of I1,0. The mix-
ture was =tirred for 10 min at 0°, treated with s small amonnt of
wren, then added to a 15% HCIL solution (28 ml) of CnCl.
(abtained from 4.7 g of CuR0;-31,0).  After stirring for 10 min
at roonl temperature, the precipitate was eollected, washed
1,05, md eryseallized (FO1T). Tr absorption humds were s
expectod.
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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, HCl 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,
VIIa) were obtained by the same procedure as IlIa and 1Va,
starting from Vd through VIc and VIIf, respectively.

6-Chloro-1H-3,4-dihydro-2,3-benzoxazine (VIIa) from X,
Step 1. 4-Chloro-a,a’-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 (109 NaHCO; H,0), the organic layer
was dried (Na.SQy), 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-dihydro-2,3-benzoxazine
(XI).—To a stirred solution of 30 g (0.1 mole) of X in 120 ml of
16tOH, a solution of crude N-hydroxyurethan (16 g, 809, purity)
and KOH (11.3 g) in 240 m! 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 (5% aqueous Na-
OH, H,0), and dried (Na,SO.). Evaporation of the solvent left
an oily residue (23.5 g) which, dissolved in Ce¢Hs, was chromato-
graphed on a column of silica gel (450 g) and eluted (CeHs
AMe.CO, 97:3). Evaporation of the middle uniform fractions
(checked by tle) and distillation!'? gave 11 g (459%) 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 XI
by column chromatography was unsuccessful; ir (cm™!), 1710
(C=0), 1220 and 1090 (C-0), 815 and 753 (r CH aromatic).
Anal. (CiH1.CINO;) Cl, N.

Step 3. 6-Chloro-1H-3,4-dihydro-2,3-benzoxazine (VIIa).—A
solution of KOH (4.15 g) in H20 (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 HC, a precipitate was obtained which,
after two crystallizations (EtOH), yielded 4.78 g (569%,) of crude
VIIan-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-HCl) 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,S0,), 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
(IIe, 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 9997 ITCOH, 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,80,;). 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
(11Ib, VIb).—A solution of 3.1 g (16 mmoles) of IIc (or Vc) in
250 ml of EtOH was hydrogenated at atmospheric pressure over
1.5 g of 39, 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 lieating at 100° with exeess Ac,O for 2 hr. The solvent

(12) G. Pifferi, A, De Ros, and M. Borbouese, Fuarmuco Ld. Prat., 22, 210
1967).
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was removed n vacuo and the residue was crystallized (15tO11).
Ir absorption was as expected.

7-Nitro-3-phenethyl-1H-3,4-dihydro-2,3-benzoxazine (ITk).—
A mixture of 3.6 g (20 mmoles) of I1a and 3.4 g (24 mmoles) of
K,COs 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 1Ia (0.9 g, 5 mmoles) in 5 ml of 1 ¥ HCI a solution
of NaNO; (0.38 g, 5.5 mmoles) in 2 m! of H,O was added dropwise
at 0° with stirring. After 1 hr at room temperature, the precipi-
tate was collected, washed (H,0), 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, IIh, IIi, IVg, IVj, IVI)
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 (ITh).—Dry HCl 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 CHCI; at 0-5° with stirring. Following an additional
15 min of stirring at room temperature without HCI, the solvent
was evaporated in vacuo and the residue was taken up with satu-
rated aqueous Na,COj; collected on a filter, and crystallized
(EtOH). Ir spectra were as expected.

Step 3. 7-Nitro-3-(2-chloroethy!)-1H-3,4-dihydro-2,3-benzoxa-
zine (Ile).—A suspension of IIf (7.7 g, 34.4 mmoles) in anhydrous
CeH¢ was saturated with dry HCl. The benzene was decanted,
the solid residue was treated with 100 ml of SOCl;, 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 saniple was purified by crystalliza-
tion (-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-Et,0).

Step 4. 7-Nitro-3-(2-diethylaminoethyl)-1H-3,4-dihydro-2,3-
benzoxazine Hydrochloride (IIi).—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 Et2O. The aqueous layer was made
strongly alkaline with 509, NaOH and the precipitate was
extracted (Et;O). The extract was washed (I1;0) and dried
(NasS0,), and the filtrate was evaporated in vacio. The oily
residue was dissolved in anhydrons EtsO und treated with a
slight excess of dry HC! in ether, IIi-HClseparated as a viscous
oil which, after decanting the acid solution and scratching in
EtOH-Et:0, solidified. It was purified by crystallization (It-
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 mmoles), 2-diethylaminoethy! chloride
(1.05 g, 7.4 mmoles), and K,CO; (1.05 g) in 5 m! of Et,CO.
The mixture was refluxed for 5 hr and worked up as described
for IIi. Absorption bands of spectra (ir) were as expected.

6- and 7-Substituted 3-Acyl-1H-3,4-dihydro-2,3-benzoxazines
(I1d, IIg, IVf, IVi, Vd, VIIf, VIIg). Direct Synthesis. 7-Chloro-
3-propionyl-1H.3,4-dihydro-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:Cly, a solution of EtCOCI (2.42 g, 26
mmoles) i 20 ml of CIH:Cl, was added dropwise at room teni-
perature with stirring. The reaction mixure was kept for 1 hr
at 25°, then heated for 1 hr under reflux, aud cooled. After
washing (59, HCl, nqueous 3% NaHCO,; H,0), the organic
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layer was dried, the solvent wuas evaporared, and the residne
was purified by crystallization.  In spectra were as expected.

6- and 7-Substituted 3-Carbamoyl-1H.3,4-dihydro-2,3-benz-
oxazines (IVe, Vf, VIIc). General Procedure. 6-Chloro-3-
carbamoyl-1H-3,4-dihydro-2,3-benzoxazine { VII¢).-To u stirred
sispension of NaCNO (1.56 g, 24 minoles) in 75 ml of auliydrons
tolitene, 23 mmolex of dry HCI in toluene wax added dropwise
at —10°  After 2 hr of stirring, a solnGon of VIIa (2.7 g, 16
unnoles) in 40 ml of anhydrons toliene was added and the tem-
peruture was kept at — 10° for 3 hr, then at 0° overnight. The
precipitate was collected, thoronghly washed (Phlle, H,0), and
ervstallized (EtOH).  Tr absorption bauds were as expected.

6-Nitro-3-phenylcarbamyl-1H-3,4-dihydro-2,3-benzoxazine
(V) —To a solution of Va (0.9 g, 5 munole<) in 40 ml of anhydrons
CgH, phenyl isocyanate (0.65 g, 5 mmolex} was added dropwise.
The mixture was allowed to stund 3 hr at room tewperature,
and the precipitate was collected nnd recrystallized (EtOl1.
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 (IVel- -A su=zpensian of IVa:
HCL (1.5 g, 7.25 mnoles) mud evanamide (0331 g, 7.4 nunnles
i 30 ml of anhydrons Cglle was refluxed 1 hr aud the mixture
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wis wllowed o stand overnight we room temperature. The
precipitate was collected (1.75 g of TVe 11ICH myp 228-2:30%),
dissolved i1 EtOH (25 ud), and transformed into the correspaiid-
g =ultfate by adding 0.75 ml of concentrated 11,80, and 25 1wl of
110, Absorption bands (ir) were as 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 11 mmoeles of dry HCI in
45 b of LtOH, Ha (1.8 g, 10 munales ) wis added with =i,
After I min at sunbient temperature, d-vinvipyridine (116 o,
U mmoles wias added and the mixture was refhuxed far 2 hr,
After cooling overnight, the precipitate was collected and 1
crysiaflized (InOH L e abrorpion bands were as expected.
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Absolute coufigurations of the 16 optical iromers of seven! sirnetiuwally related, title compounds of biologieal

interest were determined.

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

figurations of the two asyiumetric centers was estublished. The endoeyelie center of asymunietry introdiced
the process was maintained iutact while the asvnnuetry of the exoeyclie center was destroved in the conversion

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

This wus related to pipradrol by au cufbeu sequence starting with (K )-(4-)-piperidine-
The absolite configurations of desoxypipradrol and thiopipradrol were established by Birch
The antihistaminieally niore active acid maleates of 1a and
1b are =tereochemically superimposable npon le and all have the (S) configuration,

The analeptically more

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

superimposable upon 22.

These have the (2K :2'F), (), (S}, aud (R) configuritions, respectively, hut are not

stereochewmically superimposiuble npon the analepticnlly more active (<73 neid sulfate of amphetamiue.

Knowledge of the absolute configurations of bo-
logieally aetive compounds provides n valuable probe
for investigating themr modes of action and their inter-
aetions with hypothetieal reeeptorst Thi= and the
fnets that the nbrolute configurations of the phenir-

11y (a) The antihistamninic 3-{p-eblorophenyl)-, #-{p-bromophenyl)-, and
3-phenyl-3-(2-pyridyD-1-dimethylamiropropanes; (Iy) the analeptic methyl
threp-2-phenyl-2-(Y-piperidybaec: tates: (¢) the analeptie a-(2-piperidyh-
henzlhydrol and the desoxy and 1,4-thiomorpholinyl analogs.
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amines (1), methyl phenidates (9, 25), sand prpradrols
{19, 22, 26) have not been reported, that their optieal
1zomers exhibit sigmfieant differences in aetivity,”™
and  that speeulation regarding the absolute  con-
figuration of la and itz necessarily complimentary
receptor existz in the liternture® prompted this study.
Sinee the phenirnmines, methyl phenidates, and pipra-
drols are strueturally related, 2-substituted, six-mem-
hered, nitrogen heteroeyeles with an asymmetrie cen-
ter adjoining the heteroeyelie ring, it was possible
to develop and to exploit a single sequence of renetions
leading to the determination of absolute configumations
of the sixteen optical 1somers of the seven entities (la-e.
19, 22, 25, 26) of biologicnl interest.

The salient features of the sequence are the cou-
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