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Tane IV

INtirapERITONEAL ACTTE TOX101TY AND ANALGETIC ACTIVITY OF 2-QUINOLIZIDINYL ESTERS?

Coupd”
Axial acetate (IVhH)
Equatorial acetate (I1Ib)
Equatorial propionate
(I1Te)
Axial propionate (IVe)

13.7 (10.0-18.8)
20 (V5 at 20 mg/kg )
1.0(1.3-6.8)

2.4(1.4-4.1)

(.414.3-9.6)
® Hydrochlorides.

Meperidine
“ Five femmale mice (ICK strain) per doxe.

(15.6¢:) of white needles, mp 117-178° bringing the total
vield of IVa to 16.27 g (39.65,).

Fractivns 36-46, eluted with 50:30 Me,CO-anhydrous Et.O,
gave 7.31 g (195;) of produet, mp 114-116°. The sample was
recrystallized from petroleum ether tov give 5.6 g (14.5%) of
2(e)-hydroxy-2(a)-phenylquinolizidine  (I1la), mp 119-120°.
Admixture of the material with IVa showed a significant melting
point depression (90-95°),  Anal. (Ci;HyNO) C, H, N.

Esters of Hydroxyphenylquinolizidines (Table IIT).——A solution
of 0.01 niole of the appropriate epimeric hydroxyphenylquinolizi-
dine in 10 ml of AcaO or propionic anhyvdride and 40 ml of pyri-
dine was refluxed for 18 hr. The mixtire was cooled to room
temperature and treated with crushed ice and excess solid
KyCO;s, respectively.  The aqueous mixture was extracted with
two 250-nml portions of Et,0). The cthereal solution was evapo-

EDs, yng. kg 195 confideuce limits)

Slope LDse, mg/kg 195% eoutidence 1hnits) Slope
I 44 OO, 9 (76, 0-108.30 T
OTL0(TR-120035 b
3.14 BT (H1.3-93.4) 1.63
84,0065 .8-1071 1,22
1.80 100 (64 1-170} I.44
124 (78.5-19(1 1.4
F.34 T OOT=2200 f.m
¢ LD observation period = 2 hr,

rated and the residual oil ecither was diztilled or converted fo
hydrochlorides or picrates in the usual manner and reerystatlized.
The ir spectra showed no OH but strong C=0 absurption at
1725 em L. Samples of the free bases of VI and VII for nmr
studies were vbtained by elution chromatography using Woelm
grade I neutral alumina and petrolenm ether as the eluent.
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In an effort to delineate the electronic properties of the tricyelic nucleus which are important to chlorpromazine-
type biological activity, 10-(3-dimethylaminopropyl)-10H-dibenzo[1,4]thiaphospharin, its oxide, and three
analogous oxides, substituted at the 2 position with Cl; SMe, and OMe groups, respectively, have been synthe-
sized. Ultraviolet spectral data are presented to show that extensive delocalization of the 3p electrons an the
phosphorus atom in the phosphine would be expected. The compaunds are shown 10 depress spantaneotis activ-
ity in mice in the 30-50-mg/kg dosage range, and a pussible correlation between biological activity and eleetronice
properties of the nucleus, as revealed by uv spectral data, are discussed.

The important biological properties associated with
the phenothiazine tranquilizers, of which chlorproma-
zine is the prototype, are well known and have been
reviewed extensively.? In an initial attempt aimed at
definition of optimum stereoelectronic properties in the
tricyelic nucleus the title compounds, of which 1 is the
prototype, in which phosphorus replaces the ring nitro-
gen have been synthesized and submitted to preliminary
biological evaluation. Several related oxides 2 have
also been prepared and tested. We elected to insert
phosphorus into these systems because its close chemical
relationship to nitrogen would be expected to affect the
chemical properties of the aromatic nucleus in a very
subtle manner. These small changes should be observ-

(1) (al Part 1: R. A. Wiley and H. N. Godwin, J. Pharm. Sci., 54, 1063
i106d). (b1 J. H. C. was a Predoctoral Fellow of the Public Health Service,
1163-1967. (¢l The authors gratefully acknowledge the assistance of Dr.
(*. K. Erickson in the biological studies.

(21 (a) M. Gordon in "Psychopharmacological Agents,'' Vol. 2, M.
Gordon, Ed., Academic Press, New York, N. Y., 1967, p 1: (b) K. Stach and
W. Poldinger, Fortsch. Arzneimittelforsch., 9, 129 (19661; (¢} P. B. Bradley in
*Physiological Plharmacology, A Comprehensive Treatigse," Vol. 1, W. &.
Root and F. G. Hofmann, Ed., Academic Press, New York, N. Y., 1963,
p 417,

able chemically, by observing the spectroscopic proper-
ties of the systeni, as well as biologieally.

Perusal of the uv spectral data for the first six com-
pounds i Table T will show that the unshared electrons
of nitrogen adjacent to an aromatic system interact with
the aromatic 7 electrons to cause a bathochroniic shift
in the Aga, and a pronounced inerease in the e,,,,. The
effect is niore pronounced in PhyNH than in PhNH,,
but reduced in PheN(CH.);NNes, perhaps beeause
the alkyl chain interferes with coplanarity of the twoy
benzenoid rings. The 3p orbital accommodating the
unshared electrons of phosphorus is much larger than
the corresponding 2p orbital of nitrogen and, in sonie
situationsg, this results in striking chemical differences
between analogous nitrogen and phosphorus com-
pounds. For example, the phosphorus analog of pyri-
dine is not known,® apparently because in this sp*
bonded system the overlap of the 3p phosphorus elee-
trons with those in the carbon 2p orbitals is so poor that
little or no resonance stabilization is afforded. How-
ever, in the present case, the uv data for PP in

(3) R, F. Hudson, “Structure and Meclhanism in Organopliosphoras
Cliemistry," Academic Press, New York, N. Y,, 1965, p 3.
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Table I suggest that the unshared phosphorus electrons
interact with the aromatic = electrons, since its spectral
characteristics are very similar to those of closely
analogous amines. Therefore, the hypothesis that
10H-dibenzo[1,4 ]thiaphosphorins should rather closely

resemble analogous phenothiazines appeared ten-
able.
TabLu I
Uv Data
Coupd )\;:3;:)]{. JHim €max
PhH 203 7,400
PhNH, 230 8,600
Ph,NH 281 19,200
Ph;P 264 12,000
Ph,S 249 11,400
Ph,P(CH,);NMe, (12) 248 8,900
S
QL
254 30,000
(CH,),NMe,
(promazine)
QL0
ll’ 263 4,750
(CHy1,NMe,
(n
O N O 253 8,700
(CH,)NMe,

(imipraminel

The synthesis of these compounds was carried out as
shown in Scheme I. The benzenethiol 3* was con-
densed with 4 to yield the disulfide 5; it was found that
for this reaction far better yields were obtained in the
NaHCOs;-DMF system® than by earlier KOH-EtOH
procedures. Reduction of 5 with Sn-HCI® afforded 6
in good yield. This substance was diazotized with
nitrosylsulfurie acid” to form 7, which was smoothly
converted to 8 under Sandmeyer conditions. Diazoti-
zation of 6 with HNO, in aqueous solution afforded only
minute yields of 7, apparently due to the fact that 6 is
very weakly basic.

Preparation of 9 was best achieved as shown,® and
this substance was allowed to react under Michaelis
conditions® with the chloroamine 10 to give 11. It was
found that yields of 11 obtained in this way were
critically dependent on time, solvent, and work-up con-
ditions (toluene, 4-8 hr, and direct distillation of the
reaction mixture being optimal).

After a number of other approaches were unsuccess-
fully pursued, cyclization to obtain the phosphine
oxides 2 was effected using a procedure modeled after

(4) A.J. Saggiomo, P. N. Craig, and M. Gordon, J. Urg. Chem., 28, 1906
(1958).

(31 H. Oelschlager, W. Toporski, P. Schmersahl, and C. Welsch, Arch.
Pharm., 296, 107 (1963).

(6) H. H., Hodgson and W. Rosenberg, J. Soc. Dyers Colourists, 46, 267
(1930).

(7) H. H. Hodgson and J, Walker, J. Chem. Soc., 1620 (10331.

(81 R. G. Harvey, T. C. Myers, . 1. Jacobson, and E. V. Jensen, J. 4m.
Chem. Soc., 19, 2612 (1957).

(9) G. M. Kosolapoff, "'Organophospliorus Compounds,” Jolin Wiley &
Sons, Ine., New York, N. Y., 1950, p 16.
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ScHEME 1

SH Cl
NaHCOJ’
SR oL -
Br ON
3
S S
SNCI, HOSO,0NO
— —
HCI
T L=,

Br NO, Br NH,
5 6
8 S
o, =g, =
CuBr Buli
B N F b & R
7 8
s
S
/ .
Q/ \©\ + 11— @]@\ Hsicy,
) [S) R P R
o”|
2Li* (CHy);NMe,
2
s
TR o
C:R=SMe
d, R=0OMe (CHy)sNMe,
1,R=H

|
(£t0),P-H + NaH —»

(Et0),PO~ Nat + CUCH,);NMe, — (Et0),PO(CH:);NMe,
9 10 !

that of Burger and Shelver,! in which excess Buli was
employed. In the one case where sufficient sample was
available, reduction of the oxide 2 produced a good
yield of the desired cyclic phosphine 1.

Biological Results.—In order to explore the capability
of these substances to cause generalized CNS depres-
sion, their ability to depress the level of spontaneous
activity in mice was determined. Groups of three
animals were used, the drug was administered intra-
peritoneally, and the number of counts generated by the
treated animals interrupting ir light beams was com-
pared with that of saline-injected controls concomitantly
determined, Details of the procedure have been pub~
lished.!* It is not inferred that this procedure consti-
tutes a reliable index of chlorpromazine-type activ-
ity, but phenothiazine-type tranquilizers are very active
in the assay. In order to exclude the possibility that
phenobarbital-type sedation might explain these results,
more elaborate studies will be necessary.

The results obtained for these compouuds are pre-
sented in Table 11, along with the data for PhoN (CH,);-
NMe,, the amine analog of a previously reported!?
phosphine. Biological data for this amine do not ap-
pear to have been previously reported.

(10) A. Burger and W. H. Shelver, J. Med. Pharm. Chem., 4, 225 (1961].
(111 D. G. Wenzel and L. L. Broadie, Arch. Int. Pharmacodyn. Ther., 159,
154 (1966).
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Discussion

It i~ interesting to note that the diphenylphosphine
derivative 12 is a significantly more potent CNS depres-
=it than its amine counterpart 13, for which doses less
than 75 mg/kg were inetfective. Sinee promazine ix
active in this assay at dose levels of about 1 mg/kg, it
wis =urprising to note that the phosphorin 1. although
active, was not as potent ax 12, As wax noted pre-
viously!® for the oxide of 12, the oxide of 1 (2a) ix alxo
active, although =omewhuat less =0 than the parent
phosphine.  Surprizingly. the other phosphine oxidex
2, which bear substituents a=sociated with high activity
in the phenothiazine series, all display about the same
level of aetivity as the unsubstituted oxide (2a).

A possible explanation for these data in terms of
molecular eleetronie structure as reflected in the uv
spectruit niay be advaneed. It ix not elalined that uv
spectral data refleet definitive properties of the aromatic
nucleus; this would require much more extensive data
and caleulations.  On the other hand, the uv <pectruin
ix n =ensitive and generally reliable guide to the extent
of cleetron delocalization in aromatie systems. Iu the
ease at hand, it is seen that the diphenylphosphine
dertvative 12 and it= amine analog 18 exhibit almost
identical spectral maxima. When these two com-
pounds are compared to theiwr respeetive tricyelic
analogs, it is secen that a bathochromie shift ix en-
countered in botlr casex, but the very large inerease in
molecular absorptivity observed in the phenothiazine
<eries fails to appear in the phosphine 1. Thix indi-
wmtes generally that, although the clectronic transitions
are similar in both cases, the probability of the tran-
sition in the phosphine ix mueh less, and that thix
differenee in eleetronie properties may be the reason the
phicnothiazines ure more active CNS depiressaits,

The ingenious hypothesis advanced by Stach and
Poldinger™ to explain in chemical terms the difference
hetween  chlorpromazine-type  and  imipramine-type
drugs, namely that the former are only “bent” out of
coplinarity, while the latter are both “bent” and
“twisted.” may also bear on thix point. It is elear that,
in addition to the stereochentical context in which
the Stach and Poldinger hypothesix was framed, this
hending and twisting would have important effeets on
the extent al w-electron delpealization as well. Tt was
therefore of interest ta compare the uv spectrum of 1
1o that of imipramine.'”  This wax done, and a striking

az; 1 Naefliuger . Cag, Payebiad. dase,, 4 (Supply, RO-NT1 19540 | las
colled pleemiion 1o 1be Tael Unat phencibiaznes exbibic an addidanal Tow-
Julensity av band gl 300 mu, which i woe present Ju odpramine.  Nis

<oelcLpd jx seertin the phiospliue 1. Ahoogh e existenee ot ehese Leods
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similarity was observed.  Sinee hmipramine displays
weak tranquilizing power in addition to its antidepres-
sant cffeet, it will be of gareat interest to determine
whether 1 exhibits antidepressant-type acetivity.  This
and ather aspieets of these studies are in progross.

Experimental Section '’

2'-Bromo-2-nitrodipheny! Sulfides (5. -The 4-<nbsiiined
3-nttrothivanirole (.20 mal) and  2-bromobenzenerhiol (0,20
moly were dis<cdved i 230 mb of DM, NallCO; (0,24 mol)
was added and the rexuliing <nspension was heated for ¢ hr aj
70°. The mixtnre was codded ta 27 and filtered, and the precip-
itate was washed with 100 mt of CHCL.  The vomhined filiraies
were vonventrnted «n the <team bath ander o =<trean of air fo
affead o black residne. The pradiret was isolated by chroma-
tagraphy on ALOy. The following new salfidex 5 were prepared:
B = SCH, mp 90-00.5°, C) L Br, S mabves; B = OCHy, mip
67.5-6%°, ) H, Bry, S analyses.

2-Amino-2’-bromodipheny! Sulfides (61~ T w =ohntion of
SnCl (10 g) o By mlb of HCE was added the 27-bromee 2-nitro-
diphenylt =nlfide 5 (4.5 Crumad) fallcawed b 15 ml of 95¢7 19101
The su=per=icn was heated faor 4 b at 70-80°) vaoled ta 270, amd
extracted three tintes with 30-ml portions of Cglls, and the com-
hined extracts were drted 1M MgR05. The mixtore was filtered
andd the =ulvent was concentrated in racuo 1 aattnd code prodner.,
vifieatiomr was effected by chromatography an ALOs. The
follcaving new snlfidex 6 were prepared: B o= SCHL, mp 1)
P82, C) T N anabvses: B o= OCTL, mp 79-80°, ¢, H, N
analyses.

2,2'-Dibromodiphenyl Sulfides (8),---NaN(l, 10,0 mol) was
added in small portiins w20 mlb of T8O The mixtnre was
shaken vigoronsly after ench addition.  After addition  was
camplefed, the mixnnre was heated 1o 70° wocdissolve the remain-
mg NaNO. and then was coaled 1o 15°,

A =olntion «f the 2-amino-2-bramadiphenyt =nlfide 6 (.07
mols in 100 ml o glacial HOA ¢ was added slowly (o the dinzatiza-
tion =ohitiion below 20°  Affer addition was camplered, the
Haxk was rinsed with 56l of glacial HOAe.  The mixure was
stirred foor e additicnal 30 min below 20° and then was added 1o
asnspension of Culdr 10 g) in 40 mb of 485¢, HBr.  The Hask wax
rinsed with two 25-ml porticns of ghietal TTOAe,  The mixture
was heated far 1l at 80°, eondded 1 25°) partially nemralized by
the ~tow additicacor N0 ml of NTHLOT and extracted three times
with 100-ml portions of CHCL. The combined CHCly extracts
were washed (hee times with 50-ml poations of 1049, NHOH and
coree with 50 b of FLOD and (hen dried (NMg=Oy). Phe mixure
was filcered mud the =olvent was ccancemrated /i zaceno ta affatd
vride prodiret, which wis purified by chranatography on ALO;,
The fulliwing pew snlfides 8 were abtained: 1= H, mp 67.5-08°,
¢, H, Br, 8 oanalvses: R o= ClLosemisddid, C, S analvses:
R = SCHy mp 72°, € H, Broanalvses: B = QCLL, mp 107°,
) H, Broamalyses.

Diethy! (3-Dimethylaminopropylphosphonate i11),--Swhinm
diethyl phosphite was prepared by the procedine of Harvey and
ciwvrkers? n=ing 0.6 mole «f diethyl phosphtie. The reaciion
mixtire eontaining this <snbstinee was vouded oo 277 while t-
chlora=i=-dimethylaminapuopane 10.92 mol), generated fram the
hydrochiloride, in 100 mb of PhCH was added. The mixtnre was
heated at veflex for 8 hrey wnd then was caaded 12590 Exeess
Nall wis hyidradyzed hy the dropwise addition of 200 ml of O,
The mixtnre was filvered and dried  Mgs040, and the <advent was
conventrated /o vroo wcatfaed ernde prodirer ¢EE34T @), This
was distiled 1o give the prodnet (9512 ), edlected at 90 120°
CEO- 2.0 mimy, B2 hp S3° altGamm s

witl ave 1o be kept woaiud ju Nowre werk, e s e spivione (it e Lhoge
ehanwes DOMOolay absorpOrity D thie 2501k baotd, which appacvently resales
from samlar elecorowie transions jn bhoth speeles, represeni a potendally
more asefol eoryelatinn.

(1 Represenlavye sohetge procelores are noted ouly for hithetto -
repottes] eyppormels oo whicte tatally new methods were employed.  Yor
other sithwtances, observed physieal constants agreed with tlose reporeed.
Melning points were tokoo iu a Tlaomas—-Hoover Unjotelt apparatus aud ace
correciel. Wlhere analyses o indieated only by syulols of 1he eleweucs,
rdyueg] resgles olinvues] {or those elemenix weve willdp (.49 of 1le
iheoverien]l valoes, N poalyiieal smpples had D wud Yooy speclon jn aeyece-
noent with Their assigne] suseiures,

PPl T O Novers sl A QL DLadl L O Dher, 22, 1840 (DT 5



Jaiuary 1969

10-(3-Dimethylamino-1-propyl)-10H-dibenzo[1,4]thiaphos-
phorin 10-Oxides (2).—To 150 ml of C¢Hye and 200 ml of CeHs
(both dried over Na) was added a solution of n-BuLi (0.117 mol in
hexane) under N,.  To this was added a solution of 2,2’-dibromo-
dipheuyl sulfide (0.05 mole) in 30 ml of CeH,s.  After the solution
was stirred at 25° for approximately 15 min it became yellow and
a white precipitate began to form. The mixtire was heated at
reflux for 4 hr, aud then was cooled to 25°. A solution of diethyl
(3-dimethylaminopropyl) phosphonate (0.05 mol) in 50 ml of
Ce¢H,s was added. During addition the precipitate dissolved and
the yellow solution became deep red. The solution was stirred
for 15 hr at 25° cooled to 0°, and hydrolyzed by the addition of 50
ml of 5¢7 HCI and the layers were separated. The organic layer
was extracted twice with 50-ml portions of 39 HCL.  The com-
bined acid extracts were washed once with 50 ml of CeHys, made
basic by the addition of 106 NaOH, and extracted with three 50-
ml portions of CHCl;, and the combined CHCI; extracts were
dried (MgS0,). The mixture was filtered and the solvent was
concentrated in racuo to afford a mixture of the product and start-
ing phosphonate.

The mixture was heated with 50 ml of concentrated HCl for 8 hr
at 80°, cooled to 23°, and made basic with 106, NaOH. The
suspension was extracted with three 30-ml portions of CHCls,
and the combined CHCl; extracts were dried (Mg80,). The
desiceant was separated by filtration and the solvent was cou-
centrated in vacuo to afford still impure product (1.60 g). The
impure product was dissolved in 100 ml of CeHe and extracted
with three 50-ml portions of 509 HCI, and the combined acid
extracts were made basic with 1067 NaH. The suspension was
extracted with four 50-ml portions of CHCly and the combined
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CHCl; extracts were dried (MgSQ,). The mixture was filtered
and the solvent was concentrated n vacuo to afford almost pure
semisolid product. Chromatography of this material on AlLOs,
eluting with CeHg-CHCl; (1:1), gave the product as a semisolid.
Attempted drying at 45° in vacuo resulted in decomposition.
In this way, the following phosphine oxides 10 were obtained:
R =H (C, H; N: caled, 4.18; found, 4.69), R = Ct (H, N; C:
caled, 53.21; found, 34.41), R = SCH; (N; C: caled, 56.67;
found, 36.07; H: caled, 6.34; found, 6.87), R = OCH; (C, H,
N).
10-(3-Dimethylaminopropy!)-10H-dibenzo[1,4]thiaphosphorin
(1).—In a 1-1. flask dried with a flame after assenibly was placed a
solution of HSICl; (0.20 mol) in 180 ml of CsH, (dried over Na).
Upon addition of a solution of 2a (0.13 mol) in 100 ml of CeHs, a
precipitate fornted. The snspension was heated at reflux for 4 hr,
cooled to 0°, and hydrolyzed by the dropwise addition of 250 ml
of 206¢ NaOH, aud the layers were separated. The aqueous
layer was extracted with two 50-ml portions of CHCl; and
the combined organic solutions were dried (MgSO,). The
desiccant was separated by filtration and the solvent was con-
centrated in vacuo to afford the crude produet (3.80 g). The
crude product was extracted with 100 ml of Ce¢Hy, filtered,
and concentrated in vacuo to afford a residue (3.52 g). This
residue was dissolved in 100 ml of C¢Hiq, cooled to —20° over-
night, decanted from an oil which separated, and concentrated
in vacuo to afford almost pure semisolid product (3.29 g). Chro-
matography of a portion of this (0.50 g) on AlLQj, eluting with
C¢He—CHCI; (7:3), afforded the product (0.39 g). Anal. N;
C: caled, 63.78; found, 66.27; H: caled, 6.28; found, 7.27.
Attempted drying at 45° in vacuo resulted ht decomposition.

The Synthesis and Biological Properties of Some Dibenzazepines

and Dibenzazonines Related to Protostephanine

B. PecuEreRr, R. C. SUNBURY, AND A, Brossi

Chemical Research Department, Hoffmann-La Roche Inc., Nutley, New Jersey 07110

Received August 15, 1968

The synthesis and biological properties of some 6,7-dihydro-2,3,8 10-tetramethoxy-3H-dibenz[¢,¢]azephies,
some 6,7,8,9-tetrahydro-3H-dibenz[d, flazonines, and the 2,3,10,12-tetramethoxy derivatives of the latter, which
include protostephanine and its nor derivative, are described.

Recently, a synthesis of protostephanine (4¢) one
of the minor alkaloids of Stephania japonica Miers was
described.? This paper reports some of the biological
properties of protostephanine and some closely re-
lated dibenzazonines and dibenzazepines which were
prepared by the scheme shown in Chart I

2,2'-Bis(2-bromoethyl)-3,4/,5,5' - tetramethoxybiphe-
nyl? (le) was treated with benzylamine to give 7-
benuzyl-6,7,8,9-tetrahydro-2,3,10,12- tetramethoxy - 5H-
dibenz[d,f]azonine (2¢). Hydrogenolysis of the
benzyl group yielded the nor base 8¢, which was methyl-
ated reductively® to 4e* using formaldehyde and hydro-
gen. Bromoprotostephanine (5¢),> a compound pre-
viously described in the course of degradative exper-
iments on the alkaloid,® was also prepared by the action
of bromine on 4¢ in AcOH. Table I describes the di-
benzazonines reported in this paper.

(11 B. Peclierer and A. Brossi, Helv. Chim. Acta, 49, 2261 (19661.

(2} B. Pecherer and A. Brossi, J. Org. Chem., 82, 1033 (19671.

(31 W. 8. Emerson, Org. Reactions, 4, 174 (19481.

(4) Tlis incidentally constitutes another synthesis of protostephanine
(4¢cl. In ref 2, the direct condensation of 1¢ witlh methylamine to give 4c
was reported, but the procedure described here is more convenient and pro-
ductive of better yields.

(5) Correct name: 13-hromo-6,7,8,9-tetralivdro-2,3,10,12-tetrametlioxy-
7-methyl-5H-divenz [d.f lazonine.

(6) H. Kondo, T. Watanabe, and K. Takeda, Itsuu Keniyusho Nempo, 8.
45 (1952); Ckem. Abstr., 47, 12755 (1953).

I order to assess the biological effect of the four
methoxyl groups in this series, the corresponding un-
substituted 6,7,8,9-tetrahydro-3H-dibenz{d,f]azonines
2b, 3b, aud 4b were prepared using the same procedures.
but starting with 2,2'-bis(2-bromoethyl)biphenyl” (1b).

Since la was available as an intermediate for the
preparation of 1e, it was used to prepare® 6-benzyl-6,7-
dihydro-2,3,8,10-tetramethoxy - 5H - dibenz [c,e Jazepiiie
(2a) which in turn furnished 3a and 4a. These com-
pounds are lower homologs of protostephanine aud, in
addition, since they are tetramethoxy derivatives of the
adrenergic blocking agenut azapetine phosphate,® a con-
sideration of their pharmacology falls rightly within the
scope of the present work. Table II summarizes the
pertinent physical data on these dibenzazepines.

The dibenzazepines of type 2a were geuierally ob-
tained in yields of the order of 80-909 in a mildly exo-
thermic reaction that was complete in approximately 18
hr at room temperature. The products were obtained
by distillation of solveut and excess primary amine

(7) K. Mislow, 8. Hvden, and H. Schaefer, J. Am. Chem. Soc., 84, 1449
(19621.

(8) This general procedare for the preparation of 8-sabstituted 6,7-diliy-
dro-5H-dibenz[c.e lazepines was first used by W. Wenner, J. Org. Chem., 16,
1475 (1951); 17, 1451 (19521.

(4) Active ingredient in 1lidar®.



