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In recent years members of the 1 4-benzodiazepine
clags of compounds have generated considerable in-
terest as psychotherapeutic agents.! Since an electro-
negative substituent at position 7 appears to be re-
quired for high potency,' it was decided to prepare
certain electronically analogous pyrido4,3-e}-1,4-di-
azepines. This note describes the preparation of these
compounds {Chart I), three other isomeric pyrido-1,4-
diazepin-2-ones, and the corresponding intermediates.
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The most feasible route to the mtermedinte amino-
benzoylpyridines from available starting materialx
appeared to be the Grignard synthesis.»® Thus con-
densation of the appropriate aminopyridinecarboxylic
acids T with acetic anhydride afforded the correspond-
ing 2-methyl-4H-pyrido[1,3]oxazin-4-ones 11 (Table I).
Treatment of II with arylmagnesium bromide in ether
gave the desired acetamidobenzoylpyridines ITI (Table
IT) and, in three of the four isomeric series, the ex-
pected® acetamido-a,o-diphenylpyridinemethanol by-
products IV (Table ITI). I one series a third product,
ethyl 3-acetamidopicolinate,* was isolated in low yield
by adsorption chromatography as the most polar
eluate. This type of abnormal reaction of a Grignard-
ether complex with an oxazinone has been previously
observed when, during the reaction of 6-chloroacetan-
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thraml® with methylmagnesium iodide, ethyl H-chlovo-
anthranilate’ was found as a winor by-product.”™ The
acctanndes were rveadily hydrolyzed with acid?® ta the
primary armues V (Table IT) and 1Ve (Table 111).
Conversion of the aminobenzovipnridines Voto the
pyvridodiazepin-2-ones VIT was first attempted  hy
condensation with ethyl glvemate hydrochloride in
refluxing pyridine.®  This method gave discouraging
results on the substituted pyridines ax did acylation
with chloroacetyl chloride® or chloroacetic anhydride.
However, the  carbobenzoxyglyevl  derivatives VI®
were ensily formed by the methad of Sheehan and
He==<" and converted by trentiment with hydrogen
bromide m ucetic acid 1o the aminoacetanndobenzoyvl-
pyridines,  The latter compounds were evelized with-
out characterization to the corvesponding pyrido-
dinzepin=2-ones VIT (Table TV),  Methylation of V1ia
and VIID with lodomethune and potassium -butexide
gave the desired 1-methyl compounds VIIIa and VIITh
Pharmacology. —Representative compounds were
tested for central nervous system depressant proper-
ties.”t Compound VITTh had pharmacological effects
in nuce <imiar ta but less pronounced than those of
dinzepam.t*  Compound  VIIIb  caused  locamotar
staxia (Inability to walk neross o horizontal vod) and
<hawed anticonvulsant action (corneal clectroshock)
at low dosc levels. Higher doses were vequived to
clicit a paralytic effcet Gnability to remam on an in-
clined =creen and lass of mighting reflex).

Experimentalts.

"I'he procednres given in the Experimental for the preparation
of IIb through VIIIb can be constdered, with minor variations,
ax representative of the methods n=ed for the preparation of the
other members of the seriex.

2-Methyl-4dH-pyrido[4,3-d]{1,3]oxazin-4-one (1Ib}.-—~A solu-
tionr of 2.0 g. of 4-aminonicotinic acid (Ib) m 1) ml. of acetic
anhyvdride was heated at reflnx for 2 hr. during which thme 40 ml.
of sulvent was removed by distillation.  Upon evaporatian, the
brown residue was dissolved in ethyvl ncetate and passed through
o colnmn containing 50 g, of Florisil?*  The elnate was concen-
trated and, npon the addition of ether, 1.9 g. of the pyridaaxazin-

50 AL Tomisek and P, Christensen, /. o Chem, Soe., 70, 2423
(1048,

{61 D). Baciana, 1L Sachdeo, and K. Narang, /. Dudinoe Chem. Sor., 32,
644 (1955).

17) Unpubtished results from thistaboratory.

(81 L. H. Sternbach, R. I. IFryer, W. Mletlesics, 1.
(:. Saucy, and A Stewpel, J. Org. Chem., 27, 3788 {1162).

(9) Onty one carbobenzoxyglyeyl derivative VIb was vharacterized.
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T'he others were used without extensive purification for the next step.
1101 J. (. Sheehan and G. P. Hess, J. Am. Chem. Soec., TT, VAT (1050,
ilte Ttr. AL (% Osterberg, Experimentatl Therapentics Reseuceh Neeliorn,
Lederte Laharatories, personal coiminunication.
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(13) All mting points are ancorrested and weee deternmined 1 Gper
soft-glass capillaries. Lixtracts were dried (Mg80;) and evaporared undec
reduced pressure wn a rotary evaporator. Suablimations were varried out
at 0.05 mm. Al compounds shown in Tabtes 1, TT, I, and IV woere ox-
amnined by uttraviotet, infrared, and, except far VIIf and compoiamads
in Table I, nan.r. spectroscopy. Ultraviolet spectra swere determined
mnethano! using 4 Cary rencrding spectrophotomeler.  Infraved specira
wortsdetermined in W By odisks ot a Peckin-timee speeteopbotometer (Nmlel
204

it Thin tayver chromatography on silica ged was used in all phases of
this swork. The plates were prepared containing 0.7% phosplor Type
Pt (UL ] Radium Corp.) and the prolucts were detected by nltraviolet
stan at 2540 AL The solvent svstems nxol were bheptate—ethyl acetate
(1D aad benzene -peetone-water {(2:10:2 and 1:2:2),
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meslosize.
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No. A B C 38l M.p., °C. solvent Y% yield Formula C
IIa N CH CH CH 108112 A-P? 50 CsHeN2Os aY.26
Ib CH N CH CH 156-159 A-P? 70 CsHeN»O. 59.26
IIc Cli CH N CH 99-102 AP’ 64 Cel1eN, Q0 59 .26
1Id CH CH CH N 176-180 13® 94 CsHN, O, 59.26

o A = ethylacetate, B = benzene, P = heptane. * Specimen prepared for analysis by sublimation.
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No. A B C D Rr M.p., °C. solvent U yield Forinula
I1a N JH Cl1 CH Ac 110-112 C-re 23 Cal113N-0,

I1IbH CII N CIT CH Ac 82-83 E-T1 43 Cral 113N 0,

11Ie¢ CH CII N Cl Ac 123-125 T™r 39 CiaH N O,

1ITd CH cH cH N Ac 137-139 Ig 27 C 2N, O,

Va N CH CH CIIT 11 99-101 E-I* 80 Co N0

Vb CIT N CIT CH H 159--162 C-11 96 Cy21TpN-O

Ve CH CHl N CcH 11 126-128 E-H Ca. 100 CraHypNO

vd CH CH CIT N H 145-148K¢ I)--11 Ca. 100 C)2IT;4N,O

YIb CH N CII CH COCILNHCOOCTH,CII, 84-87 NM-W 80 Cyl1,oN;0,-0.33CH;0H4

¢ 1§ = ether, II = hexane, T = {olnene, P = heptane, C = chloroform, D = dichloromethane, W = waier, M = methanol.

[Monatsh., 21, 371 (1906)] reported m.p. 145° from water. * 0.3CTL;OH observed on n.m.r. spectrium.
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No. A B C D R: M.p, °C. solvent 7% yield Formnta C
IVa N CH CH CH Ac 167-16Y C-pt 19 CoH Ny 75 4¢
Ivb CH N CII CH Ac¢ 212214 C-H 5 CouHeNO3;  75.4
Ivd CH CH CH N Ae  190-192 D-H 14 CooHpuNO: 75 4
IVe CH CH CH N H 142-144 C-p? 58 CisH N0 7820
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¢ C = chloroform, P = hepiane, H = hexune, D = dichloromethane. * Specimen prepared for analysis by sublimation.
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67.0 .24 10.3
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4-one Lh was obtained as pale orange crystals, w.p, 1571507,
The sample for analysis was prepared by sublimation tu give
colorless crystals: m.p. 156-159°; Ay, 215, 222, 245, wand 288
mu (e 29,000, 28,200, 6800, and 2400) and 5.67 u.

4-Acetamido-3-benzoylpyridine (IIIbL.-—-~To a snspenston «i 2.2
2. (13.6 mmoles) of 2-methyl-4H-pyridu[4,3-d}[1.3]oxazin-4-nne
(IIb} in 30 ml. of dry benzene and 15 ml. of ether at 0° was added
5.0 mlb (15 mimoles) of phenylmagnesium bromide (3 M 1n erhers
dropwise over L. hr. The mixture was allowed to warm ta room
temperature and was stirred overnight. Upon cooling to 0°
again, 15 mb of 2 ¥ HCl was added dropwise with stirring.
The mixture was diluted with ethyl acetate and neutralized with
satnrated NalHCO;, and the organie laver was washed with 2\
NaOIT and with saturated saline.  Upon evaporation, 2.2 g. of «
vellow oil was oblained which was vhranalographed up 250 g o
sthea gel.  Elaiion with ether--dichloromeihane (2:3) gave 14 g
«f 2olid which, npon crystallization from ether-hexane, gave 1.02
ool pure T1b: mp. 82-83°; A 229 and 257 mu (e 21.200
and 15,800), 5.79 and 6.12 u.

Further cluticar with ether-dichloromethane {(1:1) gave 2im
g, of sohid which was recrystallized from chloroforne-hexine
tu  give 4-acetamido-o,a-diphenyl-3-pyridinemethanol (IVby,
mLp. 212--214° X ax 250 mu (e 15,000) and 5.85 w.

4-Amino-3-benzoylpyridine (Vb).~-~ A solution of 700 g. ol 4-
acetamido-3-benzoylpyridine (ITIh) in 10 ml. of ethanol and 10 mt.
of 6 ¥ HCI was heated at reflux for 2 hr., couded, dilnted with
water, and nentralized with NH,OH. TIiltration gave 560 mg. of
Vb, m.p. 157-160°.  Crystallization from chloroforni-hexane
gave colorless needles:  mup. 159-162°; Nuux 228, 244, and 312
my (€24,000, 13,100, and 5500) and 6.14 .

4-{ «-Carbobenzoxamidoacetamido )-3-benzoylpyridine (VIb).
---A solntion of 460 mg. (2.2 mmoles) of N, N'-dicyclohexylearbo-
dimmide in 1 mil. of dichloromethane was added to a solutton of
460 mg. (2.2 mmoles) of carbobenzoxyglycine and 396 mg. (2.0
mmoles) of 4-amino-3-benzoyvlpyridine (Vb) in 3 ml of tetra-
hydrofuran.  The ixture was stirred at room temperaturce
for 5 lir., then filtered to remove 450 mg. of N,N’-dicyclohexyl-
nurea. The filtrate was evaporated and the oily residne was
chromatographed on 20 g. of siliva gel. DIlntion with eiher
dichloromethane (1:4) gave 625 myg. of VIb as colorless crystals,
n.p. 84-86°. The analytical specimen, n.p. 84-87°, wax ob-
tained by cryvstallization from methanal-water; Auax 5.85 and
6.10 w.

1,3-Dihydro-5-phenyl-2H-pyrido|4,3-¢)-1,4-diazepin-2-one
(VIIb).——To a flask containing 525 mg. of 4-[ e-earbobenzoxamido-
acetanndo)-3-henzoylpyridine (VIb) was added 6 ml. of a satn-
rated solntion «f HBr in acetic acid.  The mixtnre was warmed
to 50° to effect golution, then stirred at rovm temperatnre for |
hr. and concentrated nnder redaced pressure. Addition of
ether gave a pasty soltd which was filtered, dissolved ip 10 ml. of
755 aqueous methanol, and neutralized with NIH O, The sal-
venis were evaporated and the residne wax heaied in refhixing
tolnene for 3 hr.  Upow evaporation «f the sudvent, 300 mng. of «
green otl was ubtaimed which was chromatographed nn 20 g, of
silica gel.  Elntion with ether gave 160 mg. of VIIh, m.p. 104
106°.  Crystallization  from  chloroform--heptane  gnve  (he
analvtical spechmen: m.p. 195-197°; Auux 222 and 248 mu
(sh) (€ 31,200 and 18,000) and 5.90 u.

1,3-Dihydro-1-methyl-5-phenyl-2H-pyrido4,3-¢|-1,4-diaze-
pin-2-one (VIIIb).—-A solution «f 5.0 mmoles of potassimn
t-butoxide in 50 ml. of ¢-butyl alcohol was added to & snspension
of 1.1 g. (4.7 munoles) of 1,3-dthydro-5-phenyl-211-pyrido[4,3-¢}-
1,4-diazepin-2-one (V1Ib) in 20 ml. of &butyl aleohol, and the
utixtare was stirred for 15 min.  Complete solntion veanrred npan
addition of the baze. Methyl todide (3 mb) was added, and the
nixture was stirred for an additional 3 hr. and filiered, and ibe
filtrate was evaporated. The oily restdne wus dixcolved i di-
chloromethane and chromatographed on 100 g. of xilica gel.
Elntion with ethyl acetate—ether (1:3) gave, after crystallizatica
from ether-hexane, 635 mg. of colorless crystals, m.p. 141-144°,
The sample for analysis was prepared by sublimation at 110°
to give mup. 142-143°: Xy 228 and 250 mp (sh) (e 25,100 and
17,000) and 5.97 u.
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