IE:

The ecther-extractable  Dragendorff-positive  eomi-
pouents, bands 1 and 2 (Table II), were characterized
with little difficulty.  Band 1 which migrated as intact
I (compare R; with that of T in Table I) was found to he
identical with I by further tle and by high-resolution
mass spectrometry (Table IV)., Band 2, on purifi-
cation by tle, yielded a pattern of metabolites (and
artifact) which was alinost an exaet duplicate of that
obtained with band 4. Components 2A, 2A. 2B,
and 2C analogous to the band 4 components (Table
IIT) were obtained and each component was found by
high-resolution mass spectrometry (Table IV) to be
identical with the analogous band 4 component.
Furthermore, components 2A, and 2C were more
readily identified as VII because they did not contain
the extrancous m/e 302 fragment. It is evident from
the above that nonconjugated II, 111, and ntact drug
(I) were excreted in the urine,
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The hydroxyl-bearing compounds 1V, VI, and
metabolite 8A (phenolic analog of V) would be ex-
pected to be excreted as glucosuronic acid and,ar
sulfate conjugates and were found as =uch.  However,
II and IIT were alzo found in the ethyl acetate extracts
after treatinent of the urine with Glusulase which
suggests that these compounds were either conjugnted
m the enolate form with sulfate and/or glucuronate ar
were present in some other chemical form suseeptible to
modification upon treatiment with Glusulase.  Further
work is required to clarify this unexpected finding.

Acknowledgments.—We are indebted ra Dr. R. L.
Bagdon for supplying us with the dog urine used in these
studies and to Dr. R. Pocelinko and Dr. W. J. R, Tay-
lor for the human urine.  We are also indebted to Mrs.
A. Goetz for operation of the mass spectrometer.

XL." The Synthesis of Metabolites of

7-Chloro-1-(2-diethylaminoethyl)-5-(2-fluorophenyl)-
1,3-dihydro-2H-1,4-benzodiazepin-2-one
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The syvuthesis of & nnmber of compounds related to the hypnotie, T-chlore-1-(2-diethylaminoethyl)-5-(2-fluoro-
phenyl)-1,3-dihydro-2H-1,4-benzodiazepin-2-one (2), is reported. These compoinnds were prepared as potential
metabolites and many were found to be identical with the metabolites isolated and discussed in the preceding

paper.?

In comnection with the metabolic studies of the
hypuotie, 7-chloro-1-(2-diethylaminoethyl)-5-(2-fluoro-
phenyl)-1,3-dihydro-2H-1,4-benzodiazepin-2-one  (2)°
discussed 11 the preceding paper,? we have syn-
thesized a nuniber of related compounds designed as
possible n vivo and/or in vitro metabolites. By nieans
of direct comparison or by a comparison of mass
speetra and the use of tle techniques, many of these
derivatives were shown by Schwartz, Vane, and
Postma? to be identical with the metabolites of 2.

Some of these compounds were synthesized after
their initial tentative identification by an interpretation
of mass spectral data while others were prepared
based on our knowledge of the metabolism of other
1,4-benzodiazepines (e.g., diazepam is known to vield a
3-lvdroxy derivative?).

The svuthesis of the monoethylamino derivative
(4) was carried out by a von Braun degradation of the
side chain of 2. Thus treatment of 2 with cyanogen

1) Paper XXXIX: M. Ii. Derieg, R. I. Fryer, aud L. H. Sternbacl, J.
Med. Chem., 11, 912 (1968).

(2) M. A, Schwartz, F. Vane. and L. Postina, ibid., 11, 770 (1968).

(3) (a) 1. 1. Sternbach, G. A. Archer, J. V. Ilarley, R. 1. Fryer, E. Reeder,
N. Wasyliw, L. O. Randall, aud R. Banziger, ibid., 8, 815 (1965); (1) H.
Jick, D. Sione, B. Dinan, and H. Muench, New Ingl. J. Med., 2378, 1399
(1966); in rel 3L—d this compound is referred to as Ro 5-6901; (¢) C. K.
Cain "'Aunnal Reports in Medicinal Chemistry, 1966," Academic Press Inc.,
New York, N. Y., 1467, p 24, (D) N, Jick, Current Therap. Res., 9, 355
(1967).

4y 1. Rpeliws, J. lee, aud H, Athurn, Arck. Biochem. Biophys., 111, 376
{1965): M. AL Sebwartz, B. A, Koeeblin, Ii, Posiua, 8. Palimer, and G. Krol,
Jo Pharmacol, Ereptl, Therap., 149, 423 (106).

bromide gave the ¢yanamide 3 which on reaction with
sulfuric acid gave the desired secondary amine 4
(Scheme I). By treating the cyanamide with base and
with H.0,, the urea 5 could be obtained. The hy-
drolvsis of 3 in concentrated H,SO, under milder con-
ditions than those used for the synthesis of 4 also gave
the interniediate urea 5. IFrom both of these reactions,
we also isolated the hydroxyethyl derivative 6. This
compound was synthesized in much better yield from
1 either by treatment with sodium niethoxide and 2-
bromoethanol, or by a direct condensation with eth-
vlene oxide.

Another compound synthesized as a possible me-
tabolite was the aminoethyl derivative 8 Again the
unalkyvlated compound 1 was used as the starting
material and was treated first with sodium methoxide
and then with carbobenzoxybromoethylamine to give
7. Compound 7 was then treated with a solution of
HBr in glacial acetic acid to give the free amino
derivative 8. The dehydration produet 16 formed by
Lieating 8 under reflux in ethanol' was found as an
artifact of 8 in the metabolic studies carried out by
Schwartz and Postma.?

The 3-hydroxy compound (12) wuas prepared in the
conventional manner from 10 by a Polonovski re-
arrangement. of the N-oxide to give 11 which wux
subsequently hvdrolyzed to 12. Compound 10 was
svithesized from 1 in two steps. In the first step, 1
was oxidized with peracetic acid to give the nitrone 9.
and in the second step 9 wuas alkylated via the sodio
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CBz=carbobenzoxy

derivative with diethylaminoethyl chloride. The
treatment of 12 with base gave the expected 2,3-dione
(13), Similarly, the same Polonovski type of re-
arrangement of 9 gave the 3-acetoxy derivative 14 and
alkaline hydrolysis of this compound afforded the
3-hydroxybenzodiazepine (15).

Experimental Section

All melting points were determined either mieroscopieally on a
hot stage or in a sealed capillary and are corrected. Reference
spectra were taken on all compounds and where necessary were
compared in order to confirm or exclude structural changes.
Acceptable analytical data for C and H (£0.49 of the theoretical
values) ou all new compowuids were obtained.

7-Chloro-5-(2-fluorophenyl)-1,3-dihydro-1-[2-(N-cyano-N-
ethylamino)ethyl]-2H-1,4-benzodiazepin-2-one (3).—To 4.0 g
(0.0393 mole) of BrCN dissolved in 60 ml of CHCl; was added
dropwise a solution of 10 g (0.0258 mole) of 7-chloro-1-(2-di-
ethylaminoethyl)-5-(2-fluorophenyl)-1,3-dihydro-2H-1,4-benzo-
diazepin-2-one (2)% in 90 ml of CHCl;. The reaction mixture
was refluxed for 4 hr under an air condenser and was then cooled
to roout temperature.  The resulting solution was extracted with

50 ml of 2 ¥ HCL. The chloroform layver was washed with 30
ml of dilute NH,OH and 50 ml of saturated briue solution, dried
(Na;8S0,), and then evaporated to dryness. The residue was
recrystallized twice from MeOH to yield 4.5 g of product. The
filtrates were evaporated to dryness and dissolved in Ce¢Hg
and the insoluble tar was discarded. The benzene solution was
filtered through Florisil which was eluted with EtOAec. Re-
moval of solvents gave a residue which was recrystallized from
MeOH to give an additional 2.0 g of produet. The combined
6.5 g of product was recrystallized from a mixture of CH,Cl,—
MeOH to give the pure compound as white rods, mp 132-134°.5
_-{nal. (C;\oH]sClFN40) C, H
7-Chloro-1,3-dihydroe-1-(2-ethylaminoethyi)-5-(2-fluorophe-
nyl)-2H-1,4-benzodiazepin-2-one Dihydrochioride (4).—Two
grams (0.0052 mole) of 3 was dissolved in concentrated H,SO,
and heated at 175° for 2 hr. The solution was cooled to
approximately 10°, made neutral with NH,OH, and then re-
acidified (pH 6) with dilute H,80,. The precipitate was re-
covered by filtration and the filtrates were extracted (CHCl,
two 530-ml portions). The water layer was made basic with NH;-
OH and the solution was reextracted (CHCls, two 50-ml portions).
The orgauic lavers were combined, dried (Na;S0,), and evapo-

(5) Starting material (1.5 g) was recovered frow the aqueous acid laver
and the total yield of product, iused on 8.5 g of starting 1naterial, was 76 ;.



rated (o dryness. The residual ol (1.1 g) contained abent 157
of starting material (tle, visnal estimation). The oil was dis-
solved in a small amount of EtOH and an excess of ethanolic
HCl was added. The ~olution of the salt was coaled and ether
was added until the salt precipitated. The precipitate was oh-
tained by filtration and was recrystallized from MeOllb-IN,0 o
vield 0.8 g (359) of product as pale yellow rods, mp 215-217°
(xealed tube). Anul. (Cyoll)CIFNO-2HCEH C, . A solntion
of 2 g af the pure =ali i1 100 ml of H:O was made basic (NH,O1h
(pll 8). The solntion was extiacted (CH,Cly,, three 50-ml
portions).  The organic layers were conubined, washed (11,01,
dried (NaysS0y), and evaporated to an oil. The residnal oil was
crystallized and recrystallized from a mixture of ether and petre-
temn ether (30-60°) to give the pnre base as white prisnw, mp
80--85°.

1-Ethyi-1-{ 2-]7-chloro-5-(2-fluorophenyl)-1,3-dihydro-2-oxo-
1,4-benzodiazepin-1-yl]ethyl furea (5). Method A.—T0o a solution
ol 0.2 g (0.00052 mole) of 3 in 15 mt of EtOH was added 1 mt of
1 & NaOH followed by 50 mit of 1 377 solution of H.0s.  The re-
sulting mixture was stirred for 4 hr and was then extracted with
two 50-ml portions of CHyCl. The organie lavers were com-
bined aund washed with 40 mt ol saturated brine sohtion, dried
(N1,S0)), and evaporated to dryness. The residue was reerys-
tallized Ironr CHCL-Lt0 to give 0.19 ¢ 907 vickd) o the
produet as white rods, mp 120-130° resets, mp 183-188°,  Anal.
(CpllwCIFNLO,) C, 11,

Method B.-—A solition ol 0.1 g (0.00026 wole) of 3 i 4 ml of
concentrated .80, was heated at 95° Tor 5 hu, cooled, and poured
onto ice,  The sohition was made basic (NHOT) and extracted
with C11,Cl (two 40-nl portions). The combined organice ex-
tracts were dried (NmSOy) and evaporated to drvness, Re-
ervstallization of the residue from CH,Cl-1it,0) gave 0.06 g
(77 yield) of erude prodnet, wp 180-185°, mmyp 183--187° with
the produet prepared by ntethod A,

7-Chloro-1-(2-hydroxyethyl)-5-{2-fluorophenyl)-1,3-dihy-
dro-2H-1,4-benzodiazepin-2-one Hydrochloride (6).-~A sohi-
tion of 10 g (0.0346 mole) of 18 in 25 ml of DMF was treated with
10.6 ml of a solution containing 0.0415 mole of NaOMe in MeOI1,
The solution was stirred at roont temperature for 30 min and 8.7
g (0.0692 mole) ol 2-bromoethanol was added.  The reaetion
mixture was heated at 80° for 2 hr and then poured into IO
(200 ml). The reaction products were removed by filtration,
dissolved in 100 ml of CH.CL which was then washed (11,0, two
100-n1l portions, and saturated brine}, dried (Na.;SQy), and evap-
orated.  The residual oil (10.5 g) wax ervstallized from ether to
give 4.5 g of starting material. The mother liguors were evapo-
rated, dissolved in CeHs, and filtered over 200 g of silica. The
siiea was eluted with ether nntil all impurities had bheen removed
and the prodnet was then obtained by using MeO1T ax the elnent.

Removal of the solvent gave the base of 6 ax an oil (4.5 g1
An excess of ethanolic 1HCl was added, followed by ether to
precipitate rthe =alt.  Three reerystallizations of the salt Trom
MeOH-EO gave the pure =alt (3.2 g, 4677/, bused on 5.5 g of
starting material consimed) ax pale vellow prisms, mp 104--196°
dee. nal, (CrHLCIFN.OCTICH C) 1L

1-[2-(Benzyloxycarbonylamino )ethyl}-7-chioro-1,3-dihydro-
5-(2-fluorophenyl)-2H-1,4-benzodiazepin-2-one (7).--A sohi-
tion of 33.9 ¢ (0.116 mole} of 1in 150 mt of dry DM was treated
with 3.1 g (0.127 mole) ol a 60C¢ dispersion ol Nall in mineral
oil.  The resnlting solution was stirred at room teniperature lor
30 min and then treated with 30 g (0.1106 mole) of carbobenzoxy-2-
bromoethylanine.? The reaction mixture was then stirred at
roomt temperature Tor 2 hir, poured into H.0 (3500 mb), and ex-
tractod (CH.Cl, three 200-ml portions).  The combined organie
layvers were washed with 11,0 (three 50-ml portions) and saturated
brine, dried (Nw=O,y), filtered, and evaporated to give 60.1 g of
an amber ol This il was dissolved in 1.5 L ol ether and the
product was allowed 10 crystallize slowlv.  Filtration gave 24.2
g (457) ol 7 as white prisins, mp 142--145°.  Anal. (CyHy-
CHENGOg) G, 1T

1-{2-Aminoethyli)-7-chloroe-1,3-dihydro-5-(2-fluorophenyl -
2H-1,4-benzodiazepin-2-one Dihydrochioride (8).—A suspension
of 10 g (0.0214 mole) of 7 i 20 ml of glacinl AcOH was treated at
rootnl temperature with 20 ml ol 1 33 (w/w) soltion o HBr-
AcOH.  The reaction mixtnre was stireed for 2 b and 1hen
diluted with 11 ol ether.  "The product, as the dihvdrobromide,

s6) L 1 Sternbaels, L T Fryer, W, AMellesies, 19, Reeder, G, Sach, O,
sapey, and AL Stemnpel, J. Org, Chem., 27, 3788 (1942).

(7) 12 Kalcehalski and 120 B. Ishail, ibid., 18, 1067 (19405,
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was removed by filiration, washed (66,0, Me,COj,oand then re-
ervstallized Tron (MeOH, Me,CO) to give 10.0 ¢ ol the (h-
hydrobromide with a wide nielting range of 1R5-2807.

The satt was =u=pended in CHoCl and treated with an exeess
of dibte NHOH. The mixtnre was shaken thoronghly and
the layvers were scparated.  The organie laver was washed
(103, dried (Nau20y), filtered, and cevaporated. The baxe,
thix obtained, was then dixsolved in a small amwonnt of 10O
and wreated with an excess of a =olntion of 11Clin F(O. The
addition of ether ensed the dihydrochloride to precipitate and the
<ali was obtained by filtration.  Reerystallization from 1O11
gave the pnre =alt 8 ax white prisimx, mp 218-221° dee. Anal,
(CHLCHENLO - 21HCD ) 11

7-Chloro-1,3-dihydro-5-(2-fluorophenyl;-2H-1,4-benzodiaze-
pin-2-one 4-Oxide (9). - A solution ol peracetic acid was pre-
pared by cooling 25 mb of CILCL to 10°, adding T35 ml of 9067 110,
(0.275 mole), 1 drop ol coneentrated H,S0,, Tollowed by the
dropwize addition of 33.6 ¢ ol Ac,O (0.33 mole). The reaction
ntixture was stirred at 102 for 15 min aud then at roout tempera-
tre for 30 min. - The peracetic acid solution was then added
dropwixe (25 min) (o a =ehition of 72.2 g (0.25 nmley of 110 1.35
Loof CHLCL av 10°0 "The mixture was then allowed o stand at
roont temperaanre for 4 days.

The reaction mixtnre was divided nto three 460-anl portions,
and each wax worked np in the following manner,  The alignot
was washied with 110 ¢three 400-ml portians),® 100 NH,0H {one
100-ml portiorey, O (two 300-ml portions), 2 N 11Cl 1one
250-ml portion s ThO Ctwo 300-md portions), and a satnrted brive
solntion,  The organic taver was dried (Nau,SOy) and tested Tor
the presence of perexides with n Zn-redneed =olition of potassinm
thioeyanate, Fo20,-71HO, and dilite HaROy 11 the test proved
negative, the sohition was evaporated 1o near dryness and cther
wax added.  The erystalhine precipitate was obtained by liltra-
o, The combhimed proditets were reerystallized Trom a mix-
fure ol Me,CO, MceOH, and petrolemn ether (30-60°) 1o give
ALO g (67.07 ol 9 as white prisms, p 220-223°0 Anal.
(CillCIFEN,O45 O HL

7-Chloro-1-}2-(diethylamino Jethyl}-5-({2-fluorophenyl)-1,3-
dihydro-2H-1,4-benzodiazepin-2-one 4-Oxide (10).--A =ohs-
tion of 38.0 g {0.125 mole) of 9in 100 ml of DMF was treated with
a solution of Nat)Me in MeOH (0.15 wole of NaOMe was added)
annd wars stivred ot room temperature of 1 hree A tolnene =olution
of 2-chloro-N, N-dicthyle(hylunine? was then slowly added to
the selntion of the sodic derivative of 9. An additional 100
mt of DAME wos added, and the elondy reaction mixture was
stivred at 30° for 2 br and then at 40° Tor 0.5 hr, The reaction
mixture was liltered aud evaporated (o dryness nnder redneed
pressnre.  The residnal il was then partitioned between 300 1l
of H.O and 300 mb of ClLCL. The lavers were separated nnd
the agueous phase was extracted with 100 ml of CILCL.  The
combined organic kovers were washed (11,0, Tonr 300-ml portions,
and =idnrated brine solitiong, dried N80, ad evaporated
to dryness. T'he residual oil 052 g5 was crvstallized from a mix-
(nre of ether and petrolennn ether (30-60% e give 375 g (74474
of 10 ax white prisms, mp 122-124°0 Anal. (CyHyCHEN, OS2
(4 1k
3-Acetoxy-7-chlsro-1-(2-diethylaminoethyi)-5-(2-fluoropheny!)-
1,3-dihydro-2H-1,4-benzodiazepin-2-one Hydrochloride (11,

A sohition ol 41 g (0.1 mole) of 10 i1 330 mil af AcaO) was stirred
and heated under refinx for 1 hr. The salution was evapornted
to near drvness and the residne was dissolved in 200 ml of H,0.
A D07 KL COy solntion was added to pH 9, and the resnlring mix-
ture was extracted into 200 mt ol CIT,Cle. The extraet was
wished 1140, fonr 400-mt portians, and satnrated brine sohitiony,
dried (NauSOy), and evaporated te dryviess to give 495 g of «
dark oil, The ol was diszolved innsmalb amonet of herzene and
Hltered over 230 g of <ilica gel nxing hexare ax the elhenn to give,
after zolvents were removed, 32 g of an oil. The silica was next
eluted with FHOAe (o give, alter removal of the solvent, 6.1 g
of an oil. The list fraction was tritnrated with (wo 100-ml
portions of boiling hexane which were decanted from the residial

18y Pary ol The produel someiimmes precipitaced wt Miis point aud coull be
sepinted by Bltravion,

(§) Tue selntion of 2-ehloro-N ( N-diethyletlvlamine was prepared as fol-
lows: 171 g (0.20 maie) of 1he hydroelbloride was added to 30 g of erashed
jee. NaOIl (10 V) wes added nutil pl1 11, The sulution was then exiracled
withy 1hree 35 mil-porGous of tolqenre.  The combined lohcene extracls were
Hcered over Celite, waslied willy two porlions of & satqrated Drine solocon
tand deied NSOy,



Julv 1968

tars and were combined. The hexane solution was added to
the second fraction and evaporated to dryess to give 38 g (84.09%)
of the base of 11 as an oil.

A solution of 200 mg of the base in anhydrous Et,0 was treated
with an excess of HCI gas. The ether solution was then evapo-
rated to dryness and the residual oil was crystallized from Me,CO-
Et,0 to give pure 11-HCI, white prisms, mp 214-218°. Anal.
(CyHaCIFN;05- HCL) C, H.

7-Chloro-1-(2-diethylaminoethyl)-5-(2-fluorophenyl)-3-hy-
droxy-1,3-dihydro-2H-1,4-benzodiazepin-2-one (12).—A solution
of 12.0 g (0.0248 mole) of 11 in 230 ml of EtOH was treated with
28.0 ml (0.028 mole) of 1 ¥ NaOH. The reaction mixture was
allowed to stand for 16 hr at room temperature and was then
evaporated to dryness. The residual oil was partitioned between
200 ml of H,O and 200 ml of CH,ClL. A 509; K,CO; solution
was added until the pH of the aqueous layer was approximately
11. The layers were separated and the CH.Cl, extract was
washed (H,0, four 200-ml portions, and saturated brine solution),
dried (NasS0,), and evaporated to dryness. The residual oil
was dissolved in Et,0 and cooled in an ice bath, and gaseous HCl
was bubbled into the solution. The ether solution of the salt
was evaporated to dryness and the residual oil was crystallized
from MeiCO-Et,0 to give 8.0 g (73.09) of the pure salt of 12
as white prisms, mp 196-203° dec. Anal. (CyHyuCIFN;O,-
HCl) C, H.

A solution of 1.5 g of the salt was dissolved in 30 ml of H;O and
509 K;CO; was added to pH 11. The mixture was extracted
with 30 ml of CH.Cly, the layers were separated, and the organic
layers were washed (H,O, three 50-ml portions, and saturated
brine solition), dried (Na;SO4), and evaporated to dryness.
The residual oil was crystallized from a mixture of ether and
petrolenm ether (30-60°) to give the pure base as white prisms,
mp 118-121°.  Anal. (CaHxCIFN;0,) C, H.

7-Chloro-1-(2-diethylaminoethyl )-4,5-dihydro-5-(2-fluoro-
phenyl)-1H-1,4-benzodiazepine-2,3-dione (13).—A solution of
2.0 g (0.0045 mole) of the hydrochloride of 11 in 25 ml of EtOH
was treated with O mil (0.009 mole) of 1 N NaOH. The reaction
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mixture was allowed to stand at room temperature for 16 hr
and was then treated with 1 N HCl to pH 6. The solution was
made basic again with 509, K.CQO; and the resulting mixture
was evaporated to dryness. The residual oil was dissolved in 150
ml of CH,Cl; which was washed (H»0O, three 150-ml portions, and
saturated brine solution), dried (Na.80;), and evaporated to dry-
ness, The residual yellow oil (1.8 g) was crystallized from
Mey,CO-petroleum ether (30-60°) to give 1.2 g (65.59) of the
pure product as white prisms, mp 169-171°. Anal. (CyHy-
CIFN;0:) C, H.

3-Acetoxy-7-chioro-5-(2-fluorophenyl)-1,3-dihydro-2H-1,4-
benzodiazepin-2-one (14).—A solution of 10 g (0.0328 mole) of 9
in 150 ml of Ac.O was heated with stirring on a steam bath for
3.5 hr. Ac;O was removed under reduced pressure and the
residue was dissolved in 100 ml of CH,Cl,. The organic solution
was washed with 75 ml of dilute NH.OH, two 75-ml portions of
H,0, and 75 ml of saturated brine, dried (Na,80,), and evaporated
to dryness. The product was recrystallized from MeOH to
give 8.6 g (769%) of 14 as white prisms, mp 239-247° (sealed
tube). Anal. (C)yHCIFN,O;) C, H.

7-Chloro-5-(2-fluorophenyi)-3-hydroxy-1,3-dihydroe-2H-1 4-
benzodiazepin-2-one (15).—A solution of 5 g (0.0145 mole) of 14
in 200 ml of EtOH was treated with 36.3 ml (0.036 mole) of 1 ¥
NaOH. After 5 min a white precipitate separated which was
redissolved after an additional 10 min by the addition of 200
ml of H:O. The solution was then acidified with AcOH and
EtOH was removed under reduced pressure. The product
separated as a white precipitate and was recrystallized from a
mixture of THF and hexane to give 4.2 g (969;) of 15 as white
rods, mp 197-200°.

Acknowledgment.—We are indebted to Dr. F.
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S. Traiman for the iufrared spectra, and to Dr. A.
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The synthesis and neuropharmacological activities for a series of tetrahydroisoquinobenzodiazepines are de-
scribed. These substances produce qualitatively similar pharmacological activities to the well-known benzodi-
azepines, although similar structure-activity relationships eould not be developed. One significant difference
between compounds of the present series and the standard benzodiazepines was obtained in the dihydroxyphenyl-
alaniie-potentiation test (indicating possible “antidepressant’” activity residing in the isoquinobenzodiazepine

molecule).

The most active compound in the present series was the dextrorotatory isomer of 2-chloro-3-methy!-
5,9,10,14b-tetrahydroisoquino [2,1-d] [1,4] benzodiazepin-6( 7H )-one.

Only those substaices possessing electro-

negative substituents at position 2 demonstrated significant CNS depressant effects.

The pharmacological and clinical spectra of 5-phenyl-
1,4-benzodiazepines (1) have been well documented
since the advent of chlordiazepoxide.!=% A review of
reports in which attempts were made to modify the
chemical structure of the parent molecule with no
concomitant loss in biological activity has brought out

(1) L. O. Randall, Diseases Nervous System (Suppl. 3), 21, 7 (1960).

(2) I. O. Randall, G. A. Heise, W. Schallek. R. E. Bagdon, R. Banviger,
A. Boris, R. A, Moe, and W. B. Abrams, Current Therap. Res., 8, 405 (1961).

(3) L. O. Randall: W. Schallek, C. Scheckel, R, E. Bagdon, and J. Rieder,
Schweiz. Med. Wochschr., 95, 334 (1965).

(4) 8. C. Bell and 8. J. Childress, J. Org. Chem., 27, 1691 (1962).

(6) E. Kingstone, A. Villeneave, and 1. Kossatz, Current Therap. Res..
8, 159 (1966).

the fact that the benzene ring in the 5 position is
important for neuropharmacological activity,® One
might assume that such a molecule combines with the
enzyme at the receptor site in one specific rotational
conformation. Based on this idea we became in-
terested in the biological activities of 5-phenyl-1,4-
benzodiazepines (1) in which the free rotation of the
phenyl group is blocked by an ethylene bridge between
position 2’ and 4. The resulting novel tetracyclic

(6) S.C. Bell, C. Gochman, and 8. J. Childress, J. Med. Pharm. Chem., B,
63 (1962).



