1230 Journal of Medicindd Cheoistry, 1970, Vol. 17, No. #

“ CH_N< R CH.NHCH,
U CH—R ) ©;(‘/ o
R CH
R.
Cl
1-34 35
CH.NHCH
< CHO CH.CH.NHCH,
| 7 \©i(‘}{()}{
CHOH ~
| P
1
Cl
36 37

i pyridine (135 mb) with Ph80.CT (5.4 ¢y in the usual way.  The
crude sullonamide (0 g) was methyvlited with Mel 4.5 g) in

[S1CHT (100 mb)y in the presenee of 2 g of NaOH (GO°, +hr):  vield
5.6 g “3¢ 0 mp 108-109° (KtOH . Adaal. (CoyHyCINOsS)

C, H, CI, N, S,

4-Chloro-4'-methylaminomethylbenzhydrol.— The above hen-
zenesulfonviamine (15.5 g) was heated in a mixture of 1530 ml of
coned HySOy phns HLO (60 mil) at a bath temp of 180° for 2.5 hr.
The mixture was poured on ice, made alkaline with coned NaOIl,
and extracted with five 200-ml portions of EtOAe. The extract
wax purified on «ilica using CHClL-MeOH-NH,, 90:9:1, as
cluent.  The [raction corresponding to a tle Ry value 0.3, conxisi-
ing ol 4-chloro-4’-(methylaminomethyvl)benzophenone, wus re-
duced with LAH (THF) in the usnal way: yield 3.5 g (500 %
hydrochloride, mp 203°. Anael. 7CuHCINO-HCH €. H.
CLN.

4-Chloro-2’'-(2-methylaminoethy!)-4'-methoxybenzhydrol
137).-- A mixtnre of 75 g of 1-p-chlorophenyl-6-methoxy-2-methyl-
1,2,5.4-tetrahydraizoquinoline (C:H,sCINO, mp 95°, prepd by
Pictet--Spengler =ynthesis, followed by N-methylation) and 750
ml ol A0 wax refluxed for 45 min. The mixture was dec on
iee -NT1; and worked up in the nsual way. The resnlting pale
oil 190 g, 97¢;  N,0-diacetyl-4-chloro-4'-methaxy-2’-methyl-
aminocethybbenzhydrol, bp 230° (0.00% mmj} was nsed without
purifieation for the following step.

A mixtmre of 50 g of the diacetyl compd, 300 ml of w-PrOH,
and 200 ml of 50¢: KOH was refluxed for 18 hr.  After cooling
the sohition wps dild with H.O (00 ml), sutd with NaCl, and
extd with INtOAe. The residne crystallized from  Me.(CO:
vield 35 g 184¢7 ) mp 110°. Anal. (CzHoCINOS € H, CL
N.

Anorectic Activity, Inhibition of Food Consumption in Trained
Rats.—Sprague--Dawley male rat< {80 &= 10 g} were precondi-
tioned to a daily 4-hr feeding period (11 ANM--3 PM). The
rat= were grouped 3 to a cage; H.O ad lbitww. The food was
presented in the form of a wet paste prepared from powdered
Pririna Laboratory Chow. The amonnt of food consumed was
measured by weighing the containers before and after the 4-hr
feeding period. This feeding schedule was maintained until
the daily food consitmption per group did not vary more than 5 g.
T'he rats weighed 120 == 10 g after 8 dayx of couditioning.

The food consumption of each group on the day prior to drug
testing wax taken as the control value for that group. The food
cotsnnption on the test day was measured aud expressed as a
per cent of the control value. Two untreated groups of 3 rats
each, served as controlz on each test day. Two test groups of 3
rats were used for each dasage point. The drug was administered
in 1.0 by gavage | hr prior to the feeding period.

Table T shows the resnlts of several known anorectict und of
9 in this method. The relative anorectic potencies of a mmuber of

NoTEs

benzhydrols in relation 1o 9 (=1} are shown in Table 11. A
(—) indientes that reduction in food consimption was less than
20, in dosex approaching toxieity,

Results and Discussion

Among the varations in Re. only those with 1
I CFy and, to some extent. MeS groups show activity.
Minor structural changes lead to abolition of anorcctie
activity.  or instance, primary or tertiary amines
of thix sericx do not uffect the feeding behavior of
vat<.  Interestingly, vartations, which in the <vin-
pathomimetic amphetamine seriex lead to incereased
or prolonged netivity, c.g.. carbamate formation, vesult
also i Joss of activity.,  The same i+ true for the
homolog 37. which as an ortho-=ubstituted phenethy k-
amine-—cotld have been expeeted to be active, (even
though 1t 1= not ~tricthy comparable with 9 beeausce
of 1ts MeO groupi.  These results indicate, that the
mechani=ni of netion of these new appetite suppressants
differs  sigmficantly  from the clussical anorexigenic
agents.  This is borne ont also by the detailed plen-
macology of 5 and 9.¢
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In the course of other work we had oecasion to =yn-
thesize 4-(4-hvdroxypiperidino)-4’-fluorobutyrophe-
none (1) which produced some interesting NS
effects in 1mice. such as behavioral depression, mux-
cle relaxation. :nd blockade of the conditioned
avoidanee  response  (CAR) and  escape responsc
(ER) at oral doses of 50 and >200 mg kg, respec-
tively.  Climeally 1 failed to live up to its animal
activity spectrum and was essentially devoid of any
useful therapeutic properties even in high doses.! We
felt that metabolism of the secondary OH, such as
oxidation might account for this discrepancy between
animal and human data and, therefore, proceeded with
the synthesis of “protected” OH derivatives in the
form of their carbamates and tertiary alcohols, which
would be resistant to metabolic degradation.

The tertiary alcohols 3 and 4 were prepared by allkyl-
ating 4-methyvl-4-piperidinol with 4-chloro-4’-fluoro-
butyrophenone and 4-chloro-1,1-ethylenedioxy-1-(p-

(1) D. M. Gallant, M. P. Biskop, and R. Goerrero-¥Figueroa, Cerr, Ther.
ftes,, 10. 244 (1968).
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CARBAMATES AND PARENT ALConoLs®

e Satisfactory analyses on C, H, and N were obtained for all of these compounds.
¢ As hydrogen fumarate.

but those of the air bath, at which the materials were collected.

fluorophenyl)butane, respectively. The carbamates
were synthesized by two general procedures: (A) con-
version of an aleohol into the chloroformate, followed
by treatment with an amine; and (B) reaction of an
aleohol with an isoeyanate. Method A is particularly
practical where an isocyanate is not available.

A large number of N-alkyl, N-alicyclie, N-aryl car-
bamates, and carbamates derived from heterocyclic sec-
ondary amines were synthesized and tested orally
in mice, and in some instances in rats. The CNS
activities of the carbamates decrease with increase
in the bulk of the N-substituents in the alkyl, alicyelic,
and heterocyclic amine series. The N-arylcarbamates
do not produce any significant activities at all. Some
typical compounds are given in Table L.

The carbamate of 1 in blocking the CAR and ER
in rats with a fourfold dosage spread between the
two types of activities. Optimum activities were ob-
tained with the N-isopropylcarbamate 9, which was 12
times as active as 1 in the CAR test and exhibited a
ninefold dosage spread in the avoidance and escape
response tests. Any of the other molecular modifica-
tions failed to approach 9 in activity by rather wide
margins.

The tertiary alecohol 3 was 10 times as potent as
the secondary alcohol 1. Interestingly, the N-isopro-
pylearbamate of 3 (11) did not produce any further
increase in potency as had been the case for the N-
isopropylearbamate of 1 (9). This would tend to in-
dicate that the secondary alcohol 1 is possibly more
susceptible to metabolic degradation than either the
tertiary aleohol 3 or the carbamate 9.

Z

|

Minimal effective dose

Nores
Tasre 1
X
Y—O
Mp or (MEDeo) in mice, mg/kg
Compd X Y Z Fornula bp(mm), °C CAR block ER block
1 H H 0 CisHFNO, 88 350 200
2 H H (CH20), CisHoFN2O, 115-117 5 10
3 Me H 0 C1sH2.FNO, 80.5-82 5 20
4 Me H (CH,0). C1sHosFNO; 130 (0.002) 10 20
b) 77I,—CF3C6H4 H O 0.5 5-10
6 H NH,CO 0 CieHa FN:0; 152-154 10 40
7 H }IGNHCO O CnstFNgos 97—98 5) 10
8 H EtNHCO 0 Ci1sHo: FIN2Oy 103.5-104.5 10 50
9 I{ l-PlNHCO 0 ClgngFNgoa 105—10:) ) 1. 6 120
4.1 (rats) 35 (rats)
10e¢ H -PrNHCO (CH20>2 CgaHsaFNgOg 180-182 3 40
11 Me +-PrNHCO 0 Ca20H2sFN:O5 89-90 6 25-50
126 l\[e Z-PI'NHCO (CH‘O )2 CgsHs']FNgOg 182—183 dec 2 25
13 H n-BuNHCO O C20H29FN2()3 87—88 i) 15 40
14 H CHy=CHCH,NHCO 0 C1eHo:FN2O; 93.5-94 10 50
16 H O—NHCO O C22H31FN203 121-122.5 20 75
17 H m-CICsHLNHCO O CaoH2 CIFN,O5 125-126 50 50
18 H p-ClCeH;NHCO O C22H24C1FN303 135—137 50 100
19 H p-NOgCeHﬂNHCO (6] CoHo FN;05 154-155 10 20
20 H 0/_\’\100 0 C20H2:FN,O, 175-180 30 30
/ 0.4y

® Temperatures given are not true boiling points

Of all active carbamates, 9 appeared to have the
most desirable activity spectrum in that CAR block
occurred at doses well below those required to produce
behavioral depression, muscle relaxation, blockade of
escape response, and hypotension. In that sense, the
compound resembled trifluperidol (5), although its
MED:;, was 10 times that of the latter,?

Compound 9 has now been tested in a limited number
of severely chronic schizophrenic patients by Gallant,
et al.,® and found to be effective in the therapeutic
dosage range of 100-200 mg daily. It was said to
produce only mild side effects in the studies. Similar
results are also reported by Sugerman,* and by Angus,
et al.’

Experimental Section

Melting points were determined on a Thomas-Hoover Uni-
Melt and are uncorrected. Microanalyses were conducted by the
Aldrich Analytical Division on an F and M Model 185 CHN
analyzer.

4-Piperidy! Chloroformate Hydrochlorides.—A soln of a 1-
substituted or 1,4-disubstituted 4-piperidinol in anhyd CsHs
or PhMe was rapidly satd with COCl;, and the mixture stirred
for several hours. The pptd product was collected, washed with
the same solvent, and dried at reduced pressure.

Carbamates. Procedure A. From 4-Piperidy! Chloroformates.
—A mixture of a chloroformate-HCl prepd above, an amine

(2) A comparison of these two compounds has been reported by R. Guer-
rero-Figueroa, M. M. Rye, D. M. Gallant, and C. L. Morse, Curr. Ther. Res.,
11, 121 (1969).

(3) D. M. Gallant, M. P. Bishop, R. Guerrero-Figneroa, and L. O'Meal-
lie, ibid., 11, 456 (1969).

(4) A. A, Sugerman, bid., 11, 775 (1969).

(5) J. W, 8. Angus, 8.-H. Go, and G. M. Simpson. ibid., 11, 779 (1969).
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(1 molar equiv), and BN (2 molar equiv) in anhyd Cellg or
CILCly was stirred for several hours.  After washing the reaction
mixtare with H,0 and drying (Mg80,), the organic phase was
coned to dryness (n racuo o afford the product in 60-9577 yvield.
Solid prochiets were purified by recrystulu from appropriate sol-
vents, such as FEtOAe, C5Hy, and heptane.  Liquid produets
were purified by fractionation on a kugelrohr distiln apparatus,

The following modification was used with gaseous amines and
NI The anhyd amine was introduced into a suspension of the
chloroformate. HCl in CgHg for 30 min and the reaction mixture
worked up ax dexeribed nhove. For the preparation of N-un-
=uhstituted eurbamates, coned NHOIT may also he nsed instend
of NHy gas.

Procedure B. From 4-Piperidinols.-—A I-<ubstituted ov |4-
disubstitinted 4-piperidinol and an isocyanate in molar equivalent
mmonnt= were refluxed in anhyd Cglly for 2 hr. Evaporation of
the reaction =oln /v racvo afforded the earbamute in 82-04¢
viekdl.  The prodnets were purified ax in procedure A.
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T'he observation that the sterieally strained ring sys-
tem, [2.2 ]paracyclophane, served as a favorable matrix
for pharmacodynamically active derivatives® turned
our attention to another strained ring system, biphenyl-
ene. We are describing a number of biphenylene deriv-
atives with typieal pharmacophoric side chains, syun-
thesized by traditional methods (seec Experimental
Section),  Preliminary pharmacologic tests? of some of
the target compounds revealed weak CNS signs but no
noteworthy properties.

Experimental Section

Melting points were determined in s Hoover-Thonus eapillary
melting point bath preheated ta 15° betow the melting point,
and are corrected.  Ir speetra were recorded on a Perkin-Elmer
=pectrophotometer Model 337 (KBr), nmr spectra on a Varian
Model A-60 (TMS). Both ir and minr spectra were taken aof all
compounds and were u= expected. Analyses, performed by
Cialbraith Laboratories, Knoxville, Tenn., were within 4-0.4%. of
caled vahes.

Biphenylen-1- and -2-aldehyde were prepared hy improvements
over published® ¢ directions, with mireh hetter yields.

Biphenylen-1-aldehyde (1).-—An Iit.0 =oln  of I-lithiobi-
phenvlene,® from 10 g (0.07 niole) of biphenylene, wis cooled to
50, and 15 g (011 mole) of TCONTIMes in dry K0 was added
dropwixe,  The mixtmre was refluxed for 3 hr and cooled and 23

11) Snpported by Crani (G M-12781 from the Natjonal lusiitiie of Cen-
cral Medjeine, National 1 nstitutes of 1lealt),

(2) (a) To whom all inqguiries shonld he addressed; (1) National Defense
Ldneation Act Fellow, 1966-1969.

(3) A.Burger, D.J, Abraham, J. P. Buckley, and W, J. Kinnard, Monatsh.
Chem., 98, 6 (1964).

{4) These tests were carried out by Smith Kline and Frencly Laboratories.
We are grateful for permission to publish their results.

(5) A.J. Boulton, J. B. Chadwick, ¢!, R. Harrison, and J. ¥. W. Mc¢Omie,
J. Chem, Soc. ', 328 (1968),

(6) J.F, W. McOmieand 8. D. Thatle, tbid., 5298 (1962).

(7) W. Baker, M. P. V. Boarland, and J. FV. W. McOmie, thid., 1476
(1yb4).

(8) L.V, VFieseramd . [5, Jones, Ory. Syn., 20, 66 (1040),

Norns

g ool e and 30 ml of 2.8 HOD were added. The EO) Iayer,
vombined with 4,0 washings, wis washed (NallCO,, 1.0
and then stirred with o 4097 Nall80); =oln for 12 hr. The =olid
addition produet was filtered, washed (I9.0), decomposed with
aq Nua(COy mnd the uldehyde worked up by ether extrietion:
vield 4.5g (3600, mp 3152° (ef. Tt A yield, 177 I mp 4475

Biphenylen-2-aldehyde (2). ‘T'he uacid  chbiride [rom  Di-
phienylene-2-carboxyhie acid® (6 g, 0.03 mole) and SOCL, was
dizsolved iy Diglyme under No oot = 70° A ol of LiAKO-/-
Bu,? from 1.5 g of LAH, 13 ml of i-BnOT1, und 50 ml of Diglyme,
was added slowly over | hr. The soln was allowed to warm to
26° and poured into tee, the pptd =olid was filtered off, dixsolved
in Et.0), stirred with NaHS0; soln, and worked up ax for the -
ixomer; vield 4 g (74703, mp 75-77°: Hes vield <1090, s mp
TR-T9°.

2-(2-Aminopropyl)biphenylene (3).- 1o a =olv ol biphienyien-2-
aldehyvde (2, 2 ¢, 11 mmoles) in a slight excess of FINO,, 45
drops of v-BuNH. wis added.  The mixture was heated at 90?
for 3 hr and cooled antil the nitrocthene ervstallized. This
produet was filtered  off and purified partially by one eryss
tallization  from  EtO-petr ether, mp 107-108° 1 yem 4
1645 (C==(), 1520 (NOJ). It was dissolved in dry O and
the ol added dropwise at 0°) under N, to 1 =oln of LA (0.5
g, 15 mmoles) in EO (50 mby. After 10 hr refluxing the mixueure
wix worked up as usual. The FCL=ult of 8, from EtOH-Et.0,
weighed 0.8 g (3377, mp 227-220°, Anal.  (C,11,CENY O, L

1-(2-Aminopropy!)biphenylene (4) was prepared analogonsly
from 1 ¢iu the oily 1-(2-nitro-1-propenyhbiphenylene (ir speetra
s expeeted). The HCI salt of 4 had mp 223-225° from F1O11
LEO; vield 2000 nad. (CalHeCIN-0.5CHOH) ) 1L

1-(2-Amino-1-hydroxyethyl)biphenylene (5).--A 1mixture ol
.S g (10 mmoles) of aldehyde 1 in enough MeXNO. to eflect soln
and 2 1mnl of savl ag NaHCO; was stirred at 26° for 1 week. 6,0
wax added, the lavers were separated, and the Ft.O soln was
<thrred with ug NaHR0; (0 remave unchanged 1. After filtering
1-NaH=0; and drviug (Na:S0;) the Et.0 =oln fumished 1.4 g
of aily 1-(E-hydroxy-2-nitroethyDbiphenylenc {ir (em =) 3451
(OI1), 1550 (NOw)] which was reduced in dry FEt:0 with LALI
(0.13 g, 3 mmales) at 0°, and then at reflux for 12 hr. - Work-up
furnished oily 5 which was converted into rhe T1CH salt. De-
erystallization guve 0.7 g (28, of salt, mp 22522570 o
(70 eV)211{(M ). Anal. (CHCINO) C, H.

The isomeric 2-(2-amino-1-hydroxyethyl)biphenylene i6) wis
prepared similarly from aldehyde 2. The crude oily intermedi-
ate 2-( l-hvdroxy-2-nitroethyhhiphenylene showed ir 3400 (O
and 1500 em = (NOL). Crystalline 6-HCE had mp 200-210°
dee (from 16tOH-E60), nuss spectram (70 eV we/e 201 (M5
An unalytieal saniple of the [ree amino aleohol was obtained [rom
the =ult with base, cther extriction, and work-up. The low-
melting substance crystallized from BGO-Celhe il -
HyNO) G I

2-Chloroacetylbiphenylene (7). - Biphenylence (5 g, 53 mmaoles)
in 250 ml of C=R. wus added dropwise (o a stirred <harry of 5 g of
manhyd AICL und 50 g of CICHLCOCT in 400 wl of dry ('S, The
deep-red mixture was warmed gently for 1 hr bt never above 107
After being stirred for another 15 hr, it was cooled n fee, and
200 ml of 187 HCl was added stowly.  The mixture was filtered,
the ag layer extd with S, the combined CS: sohns were washed
(H.0), dried iNuw.S0s, and evapd. The residual red =olid
weighed 6 g (80¢0). It was sublimed (20 mam) to give yellow
ervatals, mp 134-135°, ir as expected.  .Anal. (C)IL,CINOY C 1L

2-(3-N,N-Dimethylaminopropiony!)biphenylene (8. A =oln
of 1.5 g (7.6 mmoles) of 2-acetylbiphenylene,” 0.775 g (9 nnnoles;
of MeNH;*Cl7) 0.6 g (20 mmoles) of paraformaldehyde, aud 50
vl of -AmOH was refluxed for 45 min, A few drops of ctherenl
HCH were ndded, the mixture was cooled to 0° and dilated (1se.0 5
The erystals thar formed were filtered, washed (a0 little ThO,
15t.00), and recrystd (E1OTD. The salt, 8- T1CL, had mp 2042057
dec, ir ax expected, muss specirm (70 eV w w238 (M 7L dwl.
(CrHCINO ) ) H.

In one butch of this Mamnich renction, using u large exeess of
paraformaldehyde, 1 second material was obtained ax the major
renction product. A soln of 5g (26 inmoles) of 2-neetylbipheny!-
ene, 19.5 g (G50 nunales) of paraformaldehyde, 24.5 g (310
mmales) of Meo NI, ~Cl, and 150 1wl of ~AmOH was treated
as described in the preparation of 8. On reerystallization of the
crude hydrochlovide only a little 8- HCI pptd out.  Concentia-

oy 1L O Yrewy and [5 CL Sabba Rao, J. dAmer, Chepw. See., 80, 5477
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