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The anions derived from the oxime, 2, and the carbinol, 3, generaled by reaction with sodium
hydride, were reacted with aminoalkyl chlorides and an aroyl chloride to give a number of amino-
alkyl cthers and an aroyl ester. In addition, 2 and 3 were reacted with phenylisocyanate to yield
O-phenylearbamoyl derivatives. The pmr spectra of several of these compounds are discussed.
Farlier papers have described the synthesis of the tetra- Chart |
cyclic ketone, 1, and the 3-oxime, 2, and the 3-carbinol, CHPh
. . N NO(CH),N
2, derived from 1 (da,b). In the present investigation, 2 and (1) Nali " Me
3 served as substrates for the preparation of a number of SRLEIN F¢ O N Frote
. (©H)00 _hocar
aminoalkyl ethers, an ester, and several carbamates. o’ N
2 9
. 3.0 NOR OR 9
2 _COEt
" N £ N F.C N NO(CHo LN
10 0= % ° €] 0 F3C\@(N (‘l) HBr
s s () Naol
, 2. kR N 3.k N o h Hel
3. R Na 3a. B Nu
4. R (CH),N(CHY), 10 o
5. R (CH),NCH(CH )CIE, NO(CHz)zN:
6. R HOCH,),N N(CHLY, CH3
70K CKCHG),
8. R CH,NH(CH,), FaC N o
9. R CHCJHCI)NCHL),
100 R CHCHOCNCHL), 5
8

Inatypical alkylation, the anion, 2a, formed by reaction
of 2 with sodium hydride in toluene, was treated with 2-
(dimethylamino)ethyl chloride to give 4. Since in carlier
work, two isomeric N-alkylated derivatives were obtained
when 2-(dimethylaminoypropyl chloride was the alkylating
agent (5), it was of interest that in these O-alkylations, only
one of the two possible isomeric ethers, B, was obtained.

An alternative procedure was necessary to prepare the
3-[4-(2-hydroxyethyl)-1-(piperazine) | propyl ether, 6, since
in this instance, the preformed 3-[ 22-hydroxyethyl)-1-
(piperazine) Jpropyl chloride, while it can be prepared in
low yield, is not stable under reaction conditions (6). The
method employed involved the reaction of 2a with 1-bro-
mo-3-chloropropane to give the 3(chloropropyl)ether, 7,
followed by the displacement of the 3-chloro substituent
by nitrogen at position 4 of 2-(1-piperazine)ethanol.  An
indirect procedure, outlined in Chart 1, was also required to

give the 2-(methylamino)ethyl ether, 8, vie 9 and 10 (7).
These derivatives were characterized as their bases and/or
their crystalline hydrochlorides, maleates, or oxalales.
Their ir and pmr spectra are given for several typical pro-
ducts in the Experimental, but are discussed in detail with
4 and 5. In all instances, interpretations of these spectra
conflirmed the assigned structures.

The aminoalkyl ethers of the carbinol, 3, were prepared
from the anion, 3a. These derivatives were, again, charac-
terized as their oxalate or maleate salts. The hydrochlo-
rides of these ethers were unstable and underwent a clea-
vage of the oxygen-carbon linkage at position 3 during
storage.

34,5-Trimethoxybenzoyl chloride and 2a gave the
ester, 11; phenylisocyanate reacted with either 2 or 3, in
pyridine, to give the carbamates, 12 and 13, respectively.
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Chart 11

Analysis of PMR Spectra of 4and 4a

Chemical Shifts
in deuteriochloroform, §

Protons

(CH3),;N
(CH;3),NCH,
CH 3 at position 2
CH, at position 1
(CH3),NCH,CH,
CH, at position 7
Ar-H at positions 5 and 6
Ar-f1 at positions 9, 10 and 12
Ar-f{ at position 4

The physical properties, recrystallization solvents, yields,
and analytical data for all the compounds are summarized
in Table 1. Typical alkylation procedures and alternative
procedures are described in detail in the Experimental.

Proton Magnetic Resonance Spectra

Chemical shift assignments in the pmr spectra of 4 and
4-HICl, in deuterochloroform solution, should serve as a
typical analysis of the aminoalkyl cthers described in this
paper. The data are summarized in Chart 11. With but one
exception, the protonation of the tertiary amino group in
4a produced significant downfield shifts for all of the
signuls seen in the pmr spectrum of 4; the exception was
the signal due to the proton at position 4, already moved
far downficld by the deshielding influence of the C:N
finkage at position 3.

EXPERIMENTAL

The ir spectra were obtained on mineral oil mulls, employing a
Perkin-Elmer 621 spectrophotometer. The pmr spectra were
determined by Dr. M. Puar on deuteriochloroform or DMSO-dg
solutions employing a Perkin-Elmer R12B spectrophotometer. The
microanalyses were performed by Mr. J. F. Alicino and his asso-
ciates. The melting point determinations were made in capillary
tubes, in an electrically heated oil bath, and are not corrected.

1,2-Dihydro-11-(trifluoromethyl)-3H,7l{-quino[8,1-¢d ][1,5]-
benzoxazepin-3-one, [2-(Dimethylamino)ethyl Joxime (4) and its
Hydrochloride (4a).

To a suspension of 8.35 g. (0.25 mole) of 2 in 120 ml. of
anhydrous toluene was added 1.30 g. (0.026 mole) of sodium
hydride (50% mineral oil dispersion), and the mixture stirred and
heated for 1 hour under reflux, in a nitrogen atmosphere. The
mixture was cooled, 5.40 g. of 2{dimethylamino)ethy! chloride in
20 ml. of anhydrous toluene was added, and the heating and stirring
under reflux was continued for three hours. The usual workup
gave 10.6 g. of crude 4, as a viscous oil. This material, dissolved in
100 mi. of 2-propanol, was treated with 12.0 mi. of 3.24 N ethereal
hydrogen chloride to give 9.6 g. of crude 4a, m.p. 212-214° dec.
Recrystallization from 300 ml. of 2-propanol gave 7.30 g. of 4a,
m.p. 218-219° dec; ir (mull): » 2560 (m) 2510 (m), 2460 (s),
2450 (s), 1615 (s), 1600 (w), 1580 (w), 1503 (s), 1470 (m), 1455
(s), 1420 (s), 1415 (m) em~!; pmr (deuteriochloroform): & 2.90

Chemical Shifts
in deuteriochloroform, &

4 4a (HCI salt)
213 (s)
2.53(t,) =6 Hz)
2.76-3.11 (m)
3.55-3.89 (m)
4.17(t,) =6 Hz)
5.08 (s)
6.58-6.89 (m)
6.89-7.18 (m)
7.86 (q,] = 2,8Hz)

2,90 (d, ] = 2.5 Hz)
3.27-3.62 (m)
3.13(t,J = 6 Hz)
3.88 (1,] = 6 Hz)
4.52-4.72 (m)
5.19 (s)
6.80-7.00 (m)
7.00-7.40 (m)
7.88(q,] = 2,8Hz)

|d, 2.5 Hz, 6H, N(CH3),1, 313 [t, () = 6 Hz), 2H, CH, at position
2], 3.27-3.62 [m, 2H, CII;N(CH3), 1, 3.88 {t, (J = 6 Hz), 2H,
CH, at position 1], 4.52-4.72 {m, 2H, (CH3),NCH,CH, 1, 5.19
(s, 2H, CH, at position 7), 6.80-7.00 (m, 2H, 2 Ar-I] at positions
5and 6),7.00-7.40 (m. 3H, 3 Ar-H at positions 9,10, and 12), 7.88
[q(J = 2,8 Hz), 1H, H at position 4].

Recrystallized 4a (0.50 g.) was added slowly to a stirred mixture
of 25 ml. of cther and 0.50 g. of sodium bicarbonate in 10 ml. of
water. The ether layer was separated, washed, dried, and concen-
trated Lo give a residual solid; this was recrystallized from hexane
1o give 0.35 g. of 4, m.p. 98-100°; ir (mull): » 1615 (m), 1605 (m),
1580 (m), 1510 (m), 1505 (m), 1475 (m), 1445 (s), 1420 (s), 1410
(s), 1370 (m) em™; pmr (deuteriochloroform): & 2.13 [s, 6H,
N(CI3)2], 2.53 [t (J = 6 Hz), 2H CH,N(CH3), 1, 2.76-3.11 (m,
2H, CH, at position 2), 3.55-3.89 (m, 2H, CH; at position 1),4.17
[t (J = 6 Hz), 2H, (CH3),NCH,CH, ], 5.08 (s, 2H, CII; at position
7), 6.58-6.89 (m, 2H, 2 Ar-H at positions 5 and 6), 6.89-7.18 (m,
3H, 3 Ar-H at positions 9, 10, and 12),7.86 | q(J = 2,8 Hz),1H
H at position 4].

1.2-Dihydro-11-(trifluoromethyl)-3H,7H-quino(8,1-cd}[1,5]-
benzoxazepin-3-one, |2-(Dimethylamino)propyl Joxime (5), and its

Oxalic Acid Salt (5a).

The procedure employed to prepare 4 was followed. From 5.35
g. (0.016 mole) of 2,100 mi. of anhydrous toluene, 1.10 g. (0.023
mole) of sodium hydride (50%), and 9.80 g. (0.80 mole) of 2-
(dimethylamino)propyl chloride in 30 ml. of anhydrous toluene,

was obtained 7.80 g. of crude B, as a viscous yellow oil. To the
crude B, 7.30 g., in 200 ml. of anhydrous ether was added 2.0 g.
(0.022 mole) of oxalic acid in 5.0 ml. of 2-propanol; a solid
separated immediately. The solid was filtered and dried to give
8.20 g. of crude 5a, m.p. 80-90°. One recrystallization from 300
ml. of ethyl acetate gave 6.0 g. of material, m.p. 105-1 06° dec., a
second recrystallization from 100 ml. of ethyl acetate gave 4.5 g.
of 5a. m.p. 106-108° dec.; ir (mull): 1770-1700 (s, broad), 1695
(), 1610 (s), 1580 (s), 1505 (s), 1445 (s), 1420 (s), 1370 (s) em ! ;
pmr (DMSO-dg): 6 1.33 [d, (J = 7 Hz), 3H, (CH3); NCH(CH3)
CH, |, 2.75 [s, 6H, (CH3)2N],2.90-3.50 [m, 3H, CH, at position
2 plus (CH3), NCH(CH3)1, 3.504.10 (m, 2H, CH, at position 1),
4.30-4.50 [m, 211, (CH3), NCH(CH3)CH, |, 5.26 (s, 2H, CH, at
position 7), 6.92-7.52 (m, 5H, 5 Ar-H at positions 5, 6,9, 10, and
12), 7.76-8.05 (m, L H, I at position 4).

The structure assignment for Ba was based on a comparison of
its pmr spectrum with that of phenergan, A, isophenergan, B (),
C and D (9). In the pmr spectra of A and C, two compounds that
possessed the (CH3), NCH(CH3)CH; side chain, the protons of the
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methyl group at position 2 were seen as a 3-proton doublet at 6 1.40
(] = 0 Hz) whereas in B and D, the 3-proton multiplet was seen at
5 1.60-1.90. In Ba, the 3-proton doublet resonated at 6 1.33 () =
7 llz), thus suggesting that the structure assigned to 5a was correct
(10).

The ethyl acetate filtrates from the two recrystallizations that
gave Ba were concentrated to dryness, in vacuo. The residual solid,
1.2 g., yielded 0.7 g.of an oily base, and, the latter, again converted
lo its oxalate salt, and recrystallized from acetone-ether, gave 0.3 g.
of solid, m.p. 93-97°. Although the melting point was lower than
that given above for 5a, this material gave good clemental analyses.

Anal, Caled. for G415 6F3N304: C56.58; [1,5.15; N, 8.25.
Found: €, 56.34; tl,5.40; N,7.97.

However, the pmr spectrum of this material in DMSO-dg was
identical with that of 5a, above, and, significantly, showed the
doublet at 6 1.33. This signal integrated for 3 protons using the
signlet of the CHy group at position 7 as the reference integration.
Thus, the two products, m.p. 106-108° and 93-97° must be con-
sidered different crystalline forms of 5a.

When twice recrystallized 5a, m.p. 106-1 08°,0.50 g., was treated
wilh ether and aqueous sodium bicarbonate and the reaction mix-
ture was worked up as described for 4, the product was isolated as
anoil. Distillation gave 0.30 g. of B, b.p. 190-200° (0.3 mm.); pmr
(deuteriochloroform): 6§ 1.12, 1.24 [Lwo overlapping identical
doublets () = 7 Hz), 311 (ClH3),NCH(Ci3)CH, ], 232 {d, () = 3
Hz), 611, (CH3)2 N1, 2.44-2.72 [m, 1L, (CH3)2NCH(CH3) ], 2.72-
3.26 (m, 2H, CH at position 2), 3.63-4.00 (m, 2H, CH1, at position
1), 4.09-4.37 {m, 2H, (CH3),NCH(CH3)CH,) ], 5.19 (s, 2H, CH,
al position 7), 6.75-7.03 (m, 2H,2 Ar-II at positions 5 and 6), 7.03-
7.36 (m, 3H, 3 Ar-lI at positions 9, 10, and 12), 7.89-8.11 (m, 1H,
Ar-H at position 4).

1,2-Dihydro-11-(trifluoromethyl)-3H,7H-quino| 8,1 <d 1{1,5 |ben-
zoxazepin-3-one, [2-(Methylamino)ethyl]oxime, Hydrochloride (8).
a. 1.2-Dihydro-11-(trifluoromethyl-31,7H-quino[8,1<d [{1,5 |-
benzoxazepin-3-one, |2-(N-Benzyl-N-methylamino)ethyl Joxime,
Hydrochloride (9).

The procedure described for 4 was followed, using 8.02 g.
(0.024 mole) of 2,1.65 g. (0.033 mole) of sodium hydride (50%)
and 48.0 ml. (0.048 mole) of a 1.0 M solution of N-(2-chloroethyl)-
N-methylbenzylamine in toluene. The yield of 9, m.p. 184-186°,
was 8.0 g.; ir (mull): 2620-2440 (m, broad), 1660 (m), 1605 (s),
1585 (s), 1510 (s), 1465 (s), 1450 (s) em~'; pmr (deuteriochloro-
form): & 290 |d (] = 2.5 Hz), 3H, NC/3] 297 3.79 (m, 4H,
NOCH,CH,), 397 [t () = 6 Hz), 2H, CH, at position 2], 4.43 {d
(J = 5 Hz), 2H, PhCl,), 4.85 [t () = 6 Hz), 2H, CH; at position 1),
5.30 (s, 2H, CH, at position 7), 6.67-7.99 (m, 1111, 11 Ar-H).

Vol. 11

b. 1.2-Dihydro-11-(trifluoromethyl)-3H,7Hquino[8,1<d |[1,5]-
benzoxazepin-3-one, {2{N-Carbethoxy-N-methylamino)ethyl]-
oxime (10).

A mixture of 5.30 g. (0.011 mole) of the base derived from 5,
2.72 g. (0.025 mole) of ethyl chloroformate, and 50 ml. of anhy-
drous benzene was heated under reflux for 20 hours, the solution
was cooled, washed, dried, and concentrated to give 6.2 g. of a
solid residue. This was recrystallized from hexane to give 4.40 g.
of 10, m.p. 106-1 08°; ir (mull): » 1680 (s),1620 (w), 1610 (2),
1585 (w), 1515 (m), 1510 (m), 1490 (m), 1470 (m), 1450 (s),
1420 (m) em~!; pmr (deuteriochloroform): 8 1.23 [t,(] =7 Hz),
3H, CH3CH,0,C], 3.00-3.23 (s superimposed on q, 5H, CH3N-
(CO,CH,CH3)CH, |, 3.40-4.63 [m, 8H, CH3CH,0,CNCH, Cl,
plus two CII, at positions 2and 1], 5.26 [s 2H, Cll, at position
7), 6.90-7.10 (m, 2H, 2 Ar-H at positions 5 and 6), 7.10-7.40 (m,
3H, 3 Ar-H at positions 9, 10, and 12), 7.908.15 (m, 111, Ar-H at
position 4).

c. To a cooled solulion of 2.60 g. (0.0055 mole) of b in 7 ml.
of glacial acetic acid was added 8 ml. of 30% hydrogen bromide
in glacial acetic acid, and the mixture was stirred at room tempera-
ture for 60 hours. To this was added 200 ml. of anhydrous ether;
the solid that separated was filtered, washed with 200 ml. of ether,
and then dissolved in 100 ml. of water. The solution was cooled,
made alkaline, and the product isolated via ether extraction. The
residual oil recovered from the ether was dissolved in 10 ml. of
2-propanol and the solution was treated with 2.0 ml. of 4.8 N
2-propanolic hydrogen chloride. Thehydrochloride that separated,
1.10 g., was recrystallized from acetonitrile to give 0.80 g. of 8, m.p.
231-232° dec.; ir (mull): » 2990-2840 (s, broad), 2510 (m), 2470
(m), 2430 (m), 1640 (m), 1595 (m), 1580 (s), 1510 (s) em™!; pmr
(DMSO-dg): 8 2.53(s, 3H,NCH 3),2.70-3.35 (m, 4H, =NOCI{, CH>),
3.85 [t (J = 7), 211, 2H at position 2], 4.32 [t (J = 6), 211, 211 at
position 1], 5.25 (s, 2H, 2H at position 7), 6.90-7.50 (m, ]H 5
Ar-H), 7.90 (q, 1H, H at position 4), 9.00 (broad s, 2H, N 112)

1,2-Dihydro-11-(trifluoromethyl)-3H.7H-quino[8,1-¢d][1,5]-
benzoxazepin-3-one, [3-[42-1lydroxyethyl)-1-piperazinyl] propyl] -
oxime, Maleate Salt (6).

A suspension of 6.74 g. (0.02 mole) of 2 and 1.40 g. (0.028
mole) of sodium hydride (50%) in 160 ml. of anhydrous toluene
was heated under reflux and in a nitrogen almosphere for 0.75
hour and then cooled to 10°. To the mixture was added 10.0 g.
(0.062 mole) of 1-bromo-3-chloropropane, the mixture was heated
under reflux for 5 hours, cooled, an additional 10.0 g. (0.125 mole)
of 1-bromo-3-chloropropane was added, and the reflux was con-
tinued for 14 hours. The reaction mixture was cooled, washed,
dried, and concentrated in vacuo to give 8.70 g. of 7 as a viscous
oil. The 7 was dissolved in 130 ml. of 2-propanol and to the solu-
tion was added 3.00 g. (0.02 mole) of sodium iodide and 5.20 g.
0.04 mole) of 2(1-piperazine)ethanol and the mixture heated under
reflux for 30 hours. Subsequently, the reaction mixture was
cooled, filtered, and the filtrate concentrated in vacuo to give 8.90
g. of a viscous residue. This was dissolved in 300 ml of ether, the
ether solution was washed, and then extracted with two 40 ml.
portions of 5% aqueous hydrochloric acid. The combined acid
solutions were cooled and treated with an excess of sodium hydrox-
ide; the base, isolated via cther extraction, weighed 0.75 g. and was
oblained as a viscous oil. The oil was dissolved in 10 ml. of acetoni-
trile and the solution treated with 0.45 g. of maleic acid. The solid
that separated was filtered and recrystallized from acetonitrile to
give 0.27 g. of 6, m.p. 174-176° dec.; ir (mull): 3330 (m, broad),
2500-2200 (m, broad), 1690 (m), 1620 (s), 1575 (s), 1510-1420 (s,
broad), 1375 (s), 1355 (s), em~L; pmr (DMSOdg): 8 2.68-3.20 [m,
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L CH, Cll,
14H, CH,N
NCH, Gl

0CH,CH, CHa N, two Cil, at positions 1 and 2, HOCI/, CH3), 5.30
(s, 21, CH, at position 7), 6.18 [s, 4H, (HO, CCH:CHCO, H], 6.90-
7.90 (m, 8H, 7 Ar-l, OH).

N-12,3-Dihydro-11-(triftuoromethyl)-111,7H-quino (8,1 <d ][1,5]-
benzoxazepin-3-ylidene |-0-(3,4,5-trimethoxybenzoyhhydroxyl-
amine (11).

To 2a, prepared from 8.35 g. (0.025 mole) of 2, 1.30 g. (0.026
mole) of sodium hydride (50%) in 120 ml. of anhydrous toluene,
was added at 20°, a solution of 8.1 g. (0.035 mole) of 3,4,5-
trimethoxybenzoyl chloride in 50 ml. of anhydrous toluene. The
mixture was heated under reflux for 5 hours and cooled. The solid
that separated was filtered, washed, dried, and recrystallized from
benzene Lo give 9.90 g. of 11, m.p. 218-220°; ir (mull): 1750 (s),
1615 (m), 1590 (s), 1575 (s), 1515 (s), 1500 (s), 1450 (s), 1420 (s),
1410 (s) em~'; pmr (deuteriochloroform): & 3.32 |t () = 6 Hz),
2H, CIH, at position 2], 3.67-4.17 [m, 11H, (CH30)3 plus CH, at
position 1 ],5.23 (s, 2H, CH, at position 7), 6.83-7.42 (m, 7 Ar-H),
8.24 |q,(} = 2 Hz), 1 H, Ar-lI at position 4).

Nand OCH,CH,CHAN] 3.20-4.36 (m, 811,

N-{2,3-Dihydro-11-(trifluoromethyl)-1/1,71l-quino|8,1-¢d [ 1,5 ]-
benzoxazepin-3-ylidene] -O(phenylcarbamoylhydroxylamine (12).

A solution of 5.00 g. (0.014 molc) of 2, 1.80 g. (0.014 mole) of
phenyl isocyanate and 1.20 g. (0.014 mole) of pyridine, in 25 ml.
of benzene was heated under reflux for 1 hour, then cooled, and
filtered to give 7.0 g. of a solid. This was recrystallized from
benzene to give 3.70 g. of 12, m.p. 216-218° dec.; ir (mull): 3370
(s), 1750 (s), 1600 (s), 1590 (s), 1580 (m), 1525 (s, broad), 1505
(s), 1445 (s), em™1; pmr (deuteriochloroform): § 3.33 [t(J =7 Hz),
2H, 2H at position 2], 3.95 [t (J = 7 Hz), 2 I at position 1], 5.25
(s, 21, 2H at position 7), 6.38-8.34 (m, 12H, 11, Ar-/l plus NH).

2,3-Dihydro-3-{ 3-(4-methyl-1-piperazine)propo xy ]-I 1 -(trifluoro-
methyl)-1/1,7H-quino[8,1<d1{1,5 [benzoxazepin (13), and its
Maleate Salt (13a).

To a solution of 5.80 g. (0.018 mole) of 3,in 100 ml. of anhy-
drous toluene was added 1.00 g. (0.02 mole) of sodium hydride
(50%), the mixture was heated at 100° for 0.75 hour, then cooled,
and lo it was added a solution of 3.90 g. (0.022 mole) of 2-(3-
chloropropyl)-4-methylpiperazine in 20 ml. of anhydrous toluene.
The mixture was heated under reflux for 5 hours, and filtered hot.
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The filtrate was concentrated in vacuo to give 9.0 g. of an oily
residue.  This was dissolved in 200 ml. of absolute ethanol and the
solution was treated with a solution of 4.60 g. of maleic acid in
15 ml. of absolute ethanol. The solid that separated was filtered to
give 12.1 g. of material, m.p. 165-170°. T'wo recrystallizations from
absolute ethanol gave 8.30 g. of 13a, m.p. 170-172°%; ir (mull): »
2500-2000 (m, broad), 1685 (m), 1615 (s), 1570 (s), 1480-1430 (s,
broad) 1420 (s), 1370 (s), 1350 (s) cm~!. The pmr spectrum of
13a was very complex. Consequently, the base, 13, was isolated in
the usual manner, but short path distillation resulted in some de-
composition. The oil obtained, b.p. 180° (0.4 mm.) in deuterio-
chloroform gave a simpler spectrum that was analyzed as follows:
5 1.50-2.26 (m, 15H, 4-piperazine-CH, groups, CHj at position 4
and CH at position 1 of piperazine, CH; at position 2), 3.10-3.79
|m, 6H, (OCH,CH,) plus CH, at position1,4.12-4.33 (m,1H, H
at position 3), 5.53, 5.90 [AB q (vpAp = 21 Hz, J AR = 12 Hz), 2H,
CH, at position 7], 6.50-7.25 (m, 6H, 6 Ar-H at positions 4, 5, 6,
9,10, and 12).
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