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The Rehmidt resetiom produets ol mimosubstitated snthiragninones were sonliai,

The resulting imxires a1

istnerie nuephanthridine-6, 1 -diones were separated by ervstollizotiom and the simetnre of smme ol the isomers

wias deternined.
thridine.

Reduetion of morphanthridine-t,11-dinte gave S-inorphan thridsae and S.t6-dibydrmns ephon-
The S-dialkylamimalkyl derivatives of marphanthridine-6. 1 t-dieme  and af g-amarphanthridene

showed interesting antispasmndie artivity: 3-(Z-imidazolinyhnethyl =5,6-dibyvily morphanthvidine was ol por
ticular interest because ot its effert on aenmitine-induced cardine arrhy thinias.

Substitution of tricyvehie ring systenus with dialkyvl-
aninoatkyt groups has yvielded numerous componnds of
climeal valne, ¢g., the phenothiazine  derivatives,
hipramine, and related compounds.  During the past
vears a great nuniber of derivatives of tricyvelie ring
svstemms have been studied  for possible biological
effects and especially for psvchotherapentic activity.
This field has veeently been reviewed by Jueker.?

The present paper deseribes derivatives of morphan-
thridine substitnted i the S-position by a dialkylamino-
atkyl group or a 2-imidazotin-2-yhuethyt group.  'ro-
tiva, of al.’ NMarting and Habieht** have deseribed
derivatives of 9 t-dibvdromorphanthridine snbstituted
at the d-poxition, and Winthrop, ¢f @/..% reported deriva-
tives substituted at the 11-position with a diatkylamino-
atkyl group.

The starting paterial for omr wvestigations was
marphanthridine-6,11-dione (I)  a  compound  first
reported 1 19127 and subsequently prepared by other
methods 7 Morphanthridine-6,11-dione  wax  most
conveniently prepared by the Sehmidt reaction from
anthraquinone ™ This procedire was also applicable
for the preparation of halo-, alkyl-, and alkoxy-sub-
stituted morphanthridine-6,11-diones.  Only low yields
ol these products contd he obtained hy the procedure
of Wolfram and Haunsdorfer®™ wheveby N-(zubstitnted
phienyhphthabimides are vearranged at elevated tew-
peratures i the presence of aluminum ehloride to the
correspording imorphanthridine-6,11-diones,

Chloro-, methyl-, and methoxy-substituted morphan-
tlaidine derivatives were inehided i this <tudy ns
snele substituents have often been fomdd to imfnencr
the phariacological activity taarkedly.  These were
obtained by =nuhjecting 1- and Z2-chloro-. - wd 2-
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methyvl-, and 1- and 2-pethoxyanthraguinones to 1he
Schimidt reaction. The diveeting influacee ol these
Eronps wax not very specific and mixtnres of at least
two isomerie wmorphanthiidine-6,1 1-diones  were ob-
tatned. The matn components of these mixtures conld
be separated by careful fractional ervstallization (Fable
I3, The exeeprion was F-ioethoxyanthraquinone whieh
gave  mainhy  Femethoxyimorphantbridine-6, F-dione
ina vield of 637 0 Morphantividine-6.1 t-dione it=ell
was obtained i 774 vield. Yields for the other diones
are given in Table L Phe struetire off some ot these
sibstitinted  morphanthridine-6,11-diones was deter
ained by hvdrolysis to the amino acids 1L ('Table Hh,
which cecarred readily with dilnte sodinm berdroxih-
The anduo acids were then deaminated by means ol
diazotization  and  eedactionr  with  hypophosphone
acid* to the corresponding 2-benzoyibenzote acids T
CPable I The position of the snbstitnent was de-
teribined  etther by comparizon with an anthentie
satnple of the correspouding  substituted 2-benzoyvl-
benzote aeid o1 was bhased on infrared and uaner
speetral data. By considering the position of the snb-
stitnent 1 the 2-benzoylbenzoie acid derivative anl
whether o 1= o Z-snbstituted  anthragninone had
served ax starting material, it was possible to estabhish
the position of the snbstitnent i the worphanthridine-
6.4 b-dione. Phe resnbts are wivers o Table L

Cavonna. </ of veported that when b oand 2
cldoroantinagqainone e subjectid to the =Sebinul
reaction, predominanily f-ehiloco- and  S-chloromoi-
pharthridine-6.11-dione. respectively,
The results obtaimed ander one conditions differed
Iriing-

are obtatned.

CPable T ivons the hinding= ol Cavonna, o ad >
fein™ had previousiy prepsared S-methyimorphantins
dine-t, 1 1-dione by reaction of phthatic ahydride witl
ue-nretotohidide auder Friedel Crafts conditions. Ty
Heolysis of the acctmmido wroap and ving elosnee. This
reaclion sequence was nol applicable to aeetaehde,
vi=, -, o p-chloracetanilide, ar 2046 and So-diehtore-
acetanilide™

We also stadied a new approach to the morphan-
thridine ring =v=terin which might have bren aselud for
the preparation of =nbstituted morphanthridines, <.
ring  closure ol the tosviate of  N-benzylanthranibie
acid ehloride VP with alminnn ehloride. However,
only tarry products were abtained when this reaction
wis earried oat.

Structure of the 2-Benzoylbenzoic Acids. 2-ii-
Toluvhibenzole  acid,  t-ethyi-2-benzoylbenzoie  acid,
and 22 apd  C-methoxy-2-benzovibenzoie acid eoubl

N Deveniblnree 20 f i, 0202 il
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be identified Hy mixture melting point with authentic

samples  of

these

acids.

-Chloro-2-benzoytbenzoice

acid was reported by Newman and Scheurer® as

melting at Y0-117°,

The infrared
trisnbstituted

spectruin showed  mono-
benzene, and strong

absorption at 3270 ¢~
bands in the 2600-¢in.~" arca, but the carbonyl band
was found at 1754 eni =t
not show a distinet low-ficld proton signal which would
correspond to the proton « to the carboxyl group.  In
addition, the carboxylic acid proton signal which falls
between 623 and 704 ¢.p.s. in other 2-benzoylbenzoic

acids was abscnt.

(10) Table 111, ref,

“,

Our material melted at 110-116°.

and 1,2,3-
bonded OH
There were no strong acid

The et speetrun did

These findings are consistent with

(1) ALl spertra were slelerminel in slenteriorliloroforin 21 60 M., nsing

a Varian N-BO sprriromecer,

Clienical shifts were sleterinines] nsing 1rtra-
medliylsilaoe as (v indernal gGuvlanl gl are reporusl in ep.s,

slineslinue el L e e = UDinnl, e eemm Yield.
snbstilnene Mo, °C. I'nrimnnla « H N (™ 1 N 4
Hes 246-248 CysHaN D, 77
7-Cl 271-273) [65.33 B34 547 10
1-, 4~ or ;
10-Cl 211 2121 65.08 284 57N 57
b CoutlCIN, 55,25 8.3 5S4k
x-Cl 2id-285 65.67 319 557 7.5
'..f‘| H-o e ! )
0-Cl 216--221)] 653 .08 5.21 7.5
10-CH; 30-2:42" (75.64 25,95 11
-, 4-, or " !
7-CH, 217210} CipHUNO, T 467 500 {7582 463 5.66 23
3-CHy 260-264 75,95 4.67  5.82 2
8-CH, 204-207) 7562 470 57T 17.5
3-C.H, 178181 CysHy N, 7647 5.21 55T 76,67  5H.30 5.5l 22
1-OCH, 254-250| (7134 425 518 63
1= . = - BE
3-OCH, 2058-25! - - .. 1100 4,43 5.8 22
l;l)\(.HJ )8=-250 Col N, -1 14 4 5 5 {Ir 3
2-, 8-, or ‘
O-OCH,  235-236) LS 470 666 >5
S, " Ref. sh.
Tapre 11
2-(2-AMINOBENZOYL)BENZDIC Acips DERIVED From MorlmANTirIDINE-G, 1 1-D10NES
CO 4
OOH NH,
2a2-Niibienzny Dbensohe aciil e Caliml e s e B TR (1] PR R R
Sihsiiieny M.p., °C. irmnla ( I N C H N
H”'“ 19:) (/"AH’IL\'().‘I (
6-Cl 189-192 . e C w1 (6007 wu2 4,04
-"Cl 163‘l7l)j (./HHN)(/H\I):j ()1'..'” -L()() -).l... ﬂl}(jlb() :’)‘715
3-CH, 148-150), (7079 525
4-CHy 1Stt- 182 CH N, THA6 5130 5.4 {7021 S0 542
5-CH, 102- 4] 04 D2a 543
6-OCH; 7208 . . . e (66.27 401 515
4LOCH: 258 - Cnthatn 004N o6 e aTs s
ring closes }
LN, Ret 8D,

the lactol structure of G-chloro-2-benzoylbenzoic acid
(VII). The structure of the 3-chloro-2-benzoylbenzoic
acid was assigied oun the basis of the following data.
The infrared speetrumr showed a 1monosubstituted
bengene ring and a 1,2 4-trisubstituted benzene ring.
In the nanr. speetrum, the low-field proton signal
corresponding to the proton « to the carboxyl group
fell at 479.6 c¢.p.s. as a doublet with J = 2.0 c.p.s.
This indicated a proton at the 4-position and a sub-
stituent at the H-position.  In addition, the possibility
of the copound being 4-chloro-2-benzoylbenzoic acid'*
(m.p. 174-177°) was ruled out by mixture nelting
point with an authentic sample, a marked depression
(149-152°) being noted.

The structure of the B-methyl-2-benzoyibenzoie
acid was established by mixture melting point with an

(12) G, rer atsl 1L Meyer, Moaush,, 34, 83 (1913).
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melling paint was Tound.

anthentic sample.  Athough this sample melted some-
what higher (170--172°), no depression was fonnd,  Far-
ther confirmation for this stinctiral assigmnent was
obtained by war. data, and the infraved spectra were
alzo practicatly identical.

Lo the o spectinm ol H-methyvi=2-brnzoyibenzoice
acid the low-field proton signal (¢ to the carboxyvl
gronp) was at 1645 c.p.soand was a broad singlet with
half-width = 3.3 e.p.s suggesting coupling with a

nieta proton and possibly para. These data are con-
sistent with  the snggested  strneture. The methyd
signal was oat 143 cps. The nhrared  spectring
showed a mono- and a 1,2 4-trisubstituted benzgence
ring.  The metting point of this componnd is also con-

sistent with that veported i the hterature for the 4-
and S-methyl-2-benzoylbenzoie acid, de. T4 and 1502,
respectively.

Rednetion of nwrphanthridine-6.11-dione with copper
chromite ™ zine, and annnonia™ or with  paltadinm
on charcoal in glacial acetic acid gave 6-morphranthi-
done (1V), Treatinent of cither orphanthindine-6,11-
dione (1y or G-imorphanthridone (IV) with tithinm
almuinmn hyvdride pave 5.6-dihydromorphanthridine
(V). Reduetion of  chloro-substitunted  morphanthui-
dine-6.11-diones, ecithier eatalyticalty or with hithiom
abminuin hydride, fed to some loss ol hatogen making
it difticult to isolate pure produets.  Alkylktion of
morphanthridine-6,11-dione (1) aud 6-morphanthiridone
(1\V) with 3-dimethytandnopropyt chloride in the pres-
ence ol =odanmide pave H-¢3-dimethytaminopropyt)-
morphanthridine-ni i 1-dione (Vitla) and 5-¢3-dimeth-
yiminepropyh-6-morphanthridone  (VIIIH),  respee-
tively. The other derivatives of 1 and 1V given i
Table 1V were prepared i the sune way,  As a by-
prochiet 1 the alkviation of morphantinidine-6.11-
diowe with 3-dinethyvlamiopropyt chloride, the ring-
open compound 1N, 2-12-(3-dimethytaminopropyl-
amino)benzoyl benzole acid, was also tformed.  This
naterial nmy  have produced by hydrotysis
duving the work-up.

Rednetion ol VTHTa with Hithio alinodonm hydride

heen

[0 T e A PI P N DR ST
T1: be Mg, €
(S AN

Uloss i€ Fo Nwberim e o Clog,. 594, =0

S P Gever, o0l 84, 2226 (1h42),
Althimgh the 2°- and 4-metluny-2-benznyvibenzone arids Lad idendenl vieliing poinis, o marked depression in o ihxare

WO R Orodill and 1. IKelly, hid., 44, 151X

gave H-C-duncthylaminopropyty-H.6-dibhvdromorphau-
thridine (X) 1aa low yield.  Considerably higher vields
of X were obtained by rediletion ol the corresponding
G-morphantividone  devivative  (VIIIDL).  Fhis
pound (X} has previonsly bheen prepaved by Protivals
o al cithier by diveet atkylation of 5.6-dibyvdromor-
phanthridine or by lithimn ahunimnn hvdride redne-
tion o S-dimethylamimoacetyl-s,6-dihydromorphan-
thridine.  Reaction of N with methyl iodide gave the
dimethiodide (Table 1V, 19).  5.06-Dihvdro-5-(2-nnid-
azohn-2-vhnethybhmorphantheidine (NI1) (FPable YV,
21) was prepared by evanomethyvlation of 5.6-dihvdro-
worphanthridine,  Toltowed by reaetion  with  1.2-
diaminoethane. ™  The related  compounds (2224
were prepared lrom the eyanonethyl devivative (X1
by reaction with 1 3-diaminopropanc, 1 .2-dianino-
propane, and d-dianinobutance.  The  l-methyl-2-
hnidazoblinyhoethnd devivative (Table 1V, 25) was ob-
tained by alkvlation ol 21 with methytiodide.

Biological Results.—The componnds were tested by
ot Division of Macrobiotogy. The S-dialkylanmino-
atkyt derivatives ol morphanthridine-t.11-dione el 6-
worphanthridone were fornd to possess good antispas-
wodic activity, r.e diveet inhibitory action on the
smooth mnsele ol the <mall intestine, I this test the
dervivatives ol morphanthridinedione exhibited greater
activity,  The quaternized  derivative (14)  was less
active  than  the  anguaternized  compound.  Most
interesting as aa antispasiiodic was  H-03-dimethyl-
aminopropyhmorphanthridine-6,11-dione (9. This
componnd was only wrakly aunticholinergic: however,
i the anesthetized and nnavesthetized dog with a
surgically prepaved Thivy-Vella loop at 1o /kp. v
it produced an imnediate marked decrease in tonal
activity of the snatl intestine, ™ lasting for more than
f hio The componnd was also administered orally to
nnanesthetized  dops,  with a snrgically  prepared
Thiry-Vella toop, in capsules at 2.5-30 wg. kg after
feeding. ™\ narked rediwetion of peristalsis was noted.
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Adiphenine was three to four timnes less effective in this
test.

5,6-Dihydro-3-(2-imidazolin-2-ylinethyl)morphan-
thridine (21) and the related compounds 22-28 and 30
showed a niarked effect on aconitine-induced ventricular
fibrillation of the isolated feline heart. The correspond-
ing derivatives of morphanthridine-6,11-dionc and 6-
morphanthridone were only weakly active. Perfusion
of the heart with physiological Ringers solution con-
taining 0.022 y/ml  of aconitine nitrate induced
ventricular fibrillation in 18 min. In this test the
criterion for judging the effectiveness of the compound
was the measurement of the time from the start of the
aconitine perfusion until the onset of ventricular fibril-
lation. Quinidine sulfate was used as a standard.
Compound 21 was 3-4 times as potent as quinidine
sulfate in this test. Enlarging the imidazoline ring
to a six- or seven-membered ring (22 and 23) decreased
the activity. Introduction of a methyl group in the
imidazoline ring in position 1 or 4 (25 and 24) had little
effect on the antiarrhythimic activity. Substitution in
the 5,6-dihydromorphanthridine nucleus by a wethyt,
methoxy, or chloro group in the compounds studied
(26-28 and 30) also had only a slight effect.

Compound 19, a dimethiodide, was found to have an
intense, long-lasting hypotensive effect due to ganglionic
blockade. None of the compounds tested had any
effect on the central nervous system, nor could we con-
firm under our test conditions the intense antihistaminic
effect claimed for compound 17 by Protiva,?® et al.
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Cuart I1

(CHDN(CHDLCL
Ao R

NaNH, .
i
0 (CH2)oN(CH,)).
VIIIa, R=0
b, R=H:
LiAlH, 0

L
Il

(CHL)yN(CH.)- oy NH(CHzNICH):
X IX
N {CH,0). N
H NaCN, AcOH I
v CH.CN
XI
NN,
CH.¢ |
N'—CH;
H
XII, n=1-3
Experimental’

3- and 8-Methylmorphanthridine-6,11-dione (I). General
Procedure.—A mixture of 600 nil. of concentrated sulfuric acid
and 200 ml. of methylene chloride was cooled to 15°, 126 g.
(0.57 mole) of 2-methylanthraquinone was added, followed by
43.8 g. (0.67 mole) of sodiun azide, added in small portions over
a 1-hr. period at 20-25°. The reaction mixture was stirred at
roon temperature for 3 hr., allowed to stand overnight, and then
poured over a nixture of ice and water. The ¢rude product was
filtered off, washed with water, and dried. It was recrystal-
lized by dissolving in 4.8 1. of toluene at reflux. On cooling,
63 g. of material, ni.p. 205-248°, crystallized. Reerystallization
from dimethylformaniide gave 27.5 g. of 3-methylniorphanthni-
dine-6,11-dione, m.p. 260-264°, yvield 20¢;. On concentrating the
toluene filtrate to approximately 2 1. and cooling, 43.2 g. of niate-
rial, nup. 178-186°, was obtained. Recrystallization from
dioxane gave 24 g. of 8-methylmorphanthridine-6,11-dione
n.p. 203-204°, vield 17.5¢.. Further recrystallization raised
the nielting point to 204-207°.

The Schmidt reaction products of l-methyl- and 1- and 2-
chloroanthraquinone were also worked up using toluene and di-
niethylformamide as solvents for recrystallizing and separating
the isomeric diones. The reaction product of 1-methoxyanthra-
quinone was recrystallized from a mixture of dimethylformaniide
and ethanol, that for 2-methoxyanthraquinone, and 2-ethyl-
anthraquinone froni ethanol.

Hydrolysis of Morphanthridine-6,11-diones.—A suspension
of 5.4 g. 3-methylmorphanthridine-6,11-dione in 50 ml. of 2 .V
NaOH was heated on the steam bath for 45 miin. On cooling,
the sodium salt of 2-(2-amino-4-methylbenzoyl)benzoic acid
separated. It was dissolved by adding 30 ml. of water. The
reaction mixture was acidified with dilute HCI to pH 6, where-
upon the amino acid precipitated. It was filtered off and re-
crystallized from methanol; yield 3.6 g., nip. 180-182°, of 2-
(2-amino-4-methylbenzoyl)benzoic acid. The identical pro-
cedure wag used to hydrolyze the other substituted morphan-
thridine-6,11-diones investigated. 1In the case of the 2-(2-amino-
4-ethylbenzyl)benzoic acid, the crude amino acid was deaminated
directly.

t17) Melting points are Gncorrerted.
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v Ref.

Deamination of 2-(2-Aminobenzoyl)benzoic Acids.—To a
mixture of 2.7 ml. of concentrated HCl and 12 ml. of water, 3.0
g. of 2-(2-amino-4-methylbenzoyl)benzoic acid was added.
After cooling to 0°) a solution of 0.82 g. of sodium nitrite in 7.5
ml. of water was added dropwise at 0 to 5°. After the diazoti-
zation was conpleted, the solution was filtered and added to a
solution of 10.5 ml. of 509, hypophosphorous acid in 7.5 ml. of
water. The reaction mixture was kept in an ice bath for 1 hr.,
then stored in the refrigerator overnight. During this period
a precipitate formed which crystallized. 1t was filtered off and
recrystallized twice from aqueous alcohol; yield 0.8 g. of 2-(4-
toluyl) benzoic acid.  For analysis it was recrystallized from tolu-
ene and sublimed n vacuo.

N-Benzy!-N-p-tosylanthranilic Acid (VI).—To a solution of
29.1 g. (0.1 mole) of N-p-tosylanthranilic acid® in 9 g. of NaOH
dissolved in 100 ml. of water, 100 ml. of ethanol, and 0.5 g. of
KI were added. The solution was refluxed while 25.3 g. of
benzyl chloride (0.2 niwle) was added dropwise. The reaction
mixture was refluxed for 16 hr., alkaline reaction being muain-
tained by occasional addition of 10§, aqueous NaOH solation.
After cooling, the ethanol was renioved in vacuo, the aqueous
phase was extracted with ethyl acetate and acidified. An oil
precipitated which crystallized. After recrystallization from
a mixture of ethyl acetate and hexane, VI melted at 164-166°;
vield 26 g.

Anal. Caled. for CyH,y\NOS: C, 66.12; H, 5.02; N, 3.67.
Found: C, 66.22: H, 4.84, \, 3.65.

6-Morphanthridone (IV). General Procedure.—A suspen-
sion of 111.6 g. of morphanthridine-6,11-dione in 2 1. of glacial
acetic acid was hydrogenated in a 4 I. Magna-Dash autoclave
with 10 g. of 109 palladium on carbon at 75-80° and 10.5 kg./
en?, After 5.5 hr. the required amount of hydrogen had been
taken up. The reaction mixture was cooled, the catalyst was
filtered off, and the solution was concentrated in vacio.  On addi-
tion of 30 ml of ether to the residue, the 6-morphanthridone
erystallized. Tt was filtered off and recryvstallized from 2 1. of
ethyl acetate; yield 33 g. (50%¢). The identical procedure was
used to prepare 3- and 8-methyl-6-morphanthridone.

5,6-Dihydromorphanthridine (V). General Procedure.'®—
With stirring, 187.5 g. of lithium aluminum hydride (4.94 moles)
was added gradually to 3.6 1. of dry tetrahvdrofuran. After 30
min. 334 g. of niorphanthridine-6,11-dione (1.5 moles) was
added over 1 to 1.5 hr. without external cooling. The reaction
mixture was refluxed for 4 hr. and stirred at room temperature
overnight, 400 ml. of water was then cautiously added. Follow-
ing the addition, the slurry was refluxed for 30 min. and filtered
hot. The filter cake was washed thoroughly with methylene
chloride and the washings were combined with the tetrahydro-
furan filtrate. The filtrate was concentrated in vacuo, the residue
was dissolved in 2 1. of ethanol at reflux and filtered to remove un-
reacted starting material. The filtrate was cooled and the 5,6-
dihydromorphanthridine was filtered off; yield 198.5 g., m.p. 127-
129°,

5,6-Dihydromorphanthridine (V) from 6-Morphanthridone.—
A suspension of 15 g, of lithimm aluminmum hydride (0.4 mole) in
700 ml of dry ether was stirred for 0.5 hr., then 42 g. of 6-
morphanthridone (0.2 nole) was added over a 2-liv, period.  The
reaction mixture was stirred for 16 hr. at room temperature,
and worked up by adding in sequence 45 ml. of ethyl acetate,
15 ml of water, 30 ml. of 15% NaUH solutiou, and 45 nl. of
water. The slurry was filtered and the filtrate was dried and con-
centrated in vacuo. The residue was recrystallized from 2-
propanol; yield 20 g., ni.p. 128-130°.

Alkylation of Morphanthridine-6,11-dione. General Proce-
dure.  5-(3-Dimethylaminopropy!)morphanthridine-6,11-dione
(VIIa).—To a mixture of 111.5 g. of morphanthridine-6,11-
dione (0.5 mole) and 750 ml. of dimethviformamide, 35.5 g. of &
50, suspension of sodamide (0.5 mole) in toluene was added,
whereupon a clear yellow snlution formed. After stirring for 30
niin,, 67 g. of 3-dimethylaminopropyl chloride dissolved in 400
ml. of toluene was added. The reaction mixture was heated
to 30-60° for 7.5 hr., allowed to stand overnight, then filtered
and coneentrated in vacuo. The oily residue was treated with
500 ml. of water and A00 ml, of ethyl acetate. Snme solids (19 g.)
separated, were filtered off (ni.p. 200-238°), and were identified as
impure starting material. The ethyl acetate solution was dried

(18) ¥. Ullinan and H. Bleier Ber., 85, 4273 (1002).
t1) Proredure workel out by Dr. J. A, Nelsou, Develspiiental Researel
Division,
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and concentrated, and the residue was redissolved in 300 wml. ol
ethyl acetate. On addition of a solution of HCI in ethy] acetate,
5-(3-dimethylaminopropyl)morphanthridine-6,11-diove  hyvdro-
chloride precipitated and cryvstallized slowly. 1t was filtered ofl,
dissolved in N0 mil. of water and filtered to remnve an additional
amount (4 g.) of starting material. The nquenus solution wis
made alkaline with 2% NaOH and the buxe wax extracted with
ethyl acetate. The hydrochloride was reprepared and recrystal-
lized from 2-propanol: vield 86 g., m.p. 170-172°.  On standing,
vellow solidz crystallized from the agueous alkaline <olntion trom
which the base had been extracted. This material wa= identified
ax 2 '~(3-dhmethylaminopropylamino «2-benzovibenzon- aeid (1N
and was filtered off, washed with water, and recrvstadlized from
ethanol. Tt wus converted to the hydroehloride by warming with
an alcoholie solution of HCI for 3D min.  The solniion was con-
centrated and the residue waos tritnmrated with erhyl aetate.
The erystalline hydrochloride, after recrystallization trom a mix-
ture of ethanol and acetone, melted ot 2532-234° and was =lightly
hygroscopic.

Anal. Caled. for CyHaNLOHCL ), 62,805 H, 6300 N,

7.572. Tound: C, 62.87: H, 6.65; X, T.033.

Alkylations using piperidinoethyl ehloride and 2-diethylaminn-
propyl chloride were carried out using the identical procedure.
The alkylation with 2-chloramethyi-2-hnidazoline was worked up
differently as the product was very inszoluble.  The reaction mix-
ture was filtered and concentrated i vacio.  The residue was ex-
tracted with ethyl acetate and 2-propanol at reflux. Theinsoluble
material wis washed with water, then extracted with a <mall
volume of dimethylformamide, washed with cethanal, and dried.
The H-(2-imidazolinylmethyl anorphanthridine-6,11-dione (125
melted at 261-263°, the hydrochloride over 300°; yield .5 (.

Alkylation of 6-Morphanthridone. General Procedure. 5-(3-
Dimethylaminopropy!)-6-morphanthridone (VIIIb).—A mixture
of 25.8 g of 6-morphanthridone (0.12 mole), 4.7 g. of sodamide
(0.12 nole) and 180 ml. of twluene was reflaxed for 3 hr, with
stirring. A solution nf 155 g. of i-dimethylaminopropyl chlo-
ride (0.126 mole) in X5 ml. ol toluene wis added and refluxing wis
continned for 3.5 hir.  After cooling, the reaction mixinre was
filtered and eoncentrated. The residue was digtilled /0 racuo;
vield 33 g., b.p. 180-200° (0.7 nun.). Part of this material
(5.} g.) was converted to the hydrochloride which after recrvstal-
lization from 2-propanol melted at 236-239°: vield 4.5 g. {Table
IV, 13) The methochloride was prepared hy heating a solution
of 4 g of the base in 30 1wl of methanol containing 5 g. of methyl
chloride to 60° for 1 hr. in a =ealed tnbe and recrysrallizing the
product from a mixture of 2-propannl and ethyl acetate: vield 3.2
¢..onup. 166-170° (Table IV, 145

5-(3-Dimethylaminopropyl)-5,6-dihydromorphanthridine.
General Procedure.—To a stirred ixture of 200 ml. of ether and
4.56 g. of lithium aluminum hydride (.12 mole), 11.76 g. ol 5-
(3-dimethyluninopropyl)-6-morphanthridone  ((LO4 mole)  dis-
solved in 30 ml. of cther was added and allbwed to react for 16
hr, wt room temperature.  The reaction mixture was worked up
by adding in sequence with stirring 6.8 ml. of ethyl acetate, 2.3
ml. of water, 4.6 ml. of 107, NaH, and 6.8 ml. of water, filtering
and eneentrating the filuate.  The residac was distilled 7
vacao: yvield 9.0 g, bop. 175-180° L7 i 6.

Anal. Caled, Tor C HuyyN.o ) SL3N:
Found: C.81.39; H, 871 N, 0.66.

The dimethiodide was obtained by warming a solution ot 4.5 g.
S~ 3-dimethylaminopropy-5,6-dihvdromorphanthridine  ().016
mole) in 13 ml. of dhmethylformamide with 4.3 g. of methyl iodide
(0.03 mole) for 2 hr. to 32-37°.  The =nlution was ¢noled and 200
ml. of ether was added. "T'he dimethiodide (19) crystallized and
was filtered o, After reerystallization from a mixture ol meth-
snol and Z-propancl it melled at [85-1877, vield 4.0 g

I, X062, N, ot
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5-Cyanomethyl-5,6-dihydromorphanthridine (X1}, General
Procedure.-—A solutinn of 30.2 g. of 5,6-dihydromorphanthridine
(0.2 wnle; was cooled 1o 10°%, 6.2 g, of paraforinaldehyde o2
male} was added tollowed by the drapwise wdditinn of csahiiom
nl s g ot NaCN 24 minle) in 40 ml of water,  The teinprri-
e was kepr oot 1-20° 6o 2l then at 25° 6o 1ol aml
Gually oo 45-55% Ter 3 hre Afrer this period =5 ol ot 577
agueous formaldelivde sointion was aldded slowly, the tempern-
e was kepc ai 35-4D% tor Tl and then 1D ml ol water wis
added.  Afrer standing a1 room tewperatnre for 16 hr., he
suuenns supernptant selutinon was decanted. The arude vrystal-
line pitrile was dissolveild in 350 ml ot henzene with warming.
The henzene <alntion was dried and eoeentrated, the residue wos
witarated with hexane and allawed to evvstallize: vield 36,0 2.,
nep. H6-182 (Toble IV, 2000 The H-cvmunnethyl dervivatives of
l-tnethoxy- ool A-ethvl-dG-dihivdromorphanthridine were pre-
pared nlendeally. The S-ethyl derivative wos not oblained rrys-
talline. The 3-rvamnethyl derivatives ot 3- and 1-, 4-. or 7-ieth-
vI- ond S-eblorn-s,6-dihvdvenrplizmtheidine were nsed divecdy
o ernde produets.

5-/2-Imidazolin-2-ylmethyl -5,6-dihydromorphanthridine

:XIT5. General Procedure.—A mixture nt I8y g, of S-cyvann-
methyl-s,6-dibydromurphanthridine (0.8 mole), 57 g of 1.2-
Maminoethane 1005 molel, and 1.8 ml. of carban disulfide
Cadded sliwly s was heated in an oil bath to Y0-~108° Gnside ten-
peratured tor 6 . During thig perind anmmonia was evinlved
slowly.  The rertinn wmixture was diluted with 7D ml. of ethanol
and coneentraced /o caevo: this was repeated nsing 70l al
edivl acetale 1o renve nnchanged  1,2-dinminaethane. The
residine was dissolved i 300 mlb of ethyl acetate, treated with
Noritaud filtered. The livdrochloriile wos prepared by acidifyving
the =olntinn with anhvdrons HCP: it separateld ip o ervstalline
form frow the ethyl acetate solntim and was filtered off. The
hyvdrochlaride wox yerrvstallized by dissolving i 2.2 Lol ethonnl
atreflux, filtering to remave a =mall mmount of insolnble matevinl.
il ndding 2.5 1ol erhyl acetate to the warm =aluntion. Ly
<tawding. the prodart rrystallized.  Atter a =econd reerystalliza-
ton, 1215 g (4867 vield i of bydrocehloride, mp. 245-247°, was
nhtained.

The rorresponding tetrahydropyrimulinyl derivotive 122y wos
prepared by the sune reaelion. T this epse the malente was pre-
paved.  le erystallized i poee Torm on treatment. with acetone:
417 vield. The nleate nf the tetrahvdro-1,3-diazepinyl deriva-
tive 1237 was obtained i o vield nf 217 ofter recryvstadlizotion
[rann ethanol.

The hyvdriodide of the T-methyl-2-imilazolinyhmethyl deriva-
tive (25) wax obrained by treating 2 g. of H-¢2-lmidazolin-2-yv1-
methyl-5.6-dihvdromorphanthridine di=<olved in 10l of ethannl
with 2 ml of methyi lodide at romn temperalnre.  After 4 hr.
the solution wax concentrated, and the residue wos triturated
twice with ethyl acetate, then diszolved i acetone.  On cooling,
the hyvdriodide erystullized.  Alter cwn reervstallizatinns frinn
etliinnl it melted ot 206-207°0 vield 1.0 g,
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