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(F molar equiv), und BN (2 molar equiv) in anhyd Cellg or
CILCls was stirred for several hours.  After washing the reaction
mixtare with 1,0 and drying (MgS(),), the organie phase was
coned to dryuess in vacuo 1o afford the produect in 60-05% yield.
Solid produets were pirrified by recrystain from appropriate sol-
vents, such as ItOAe, Celly, and heptare.  Lignid prodiets
were purified by fractionation on a kngelrohr distiln apparatis.

The following modification was used witl gaseons amines and
Nil..  The anhyd amine was introduced into a suspen=ion of the
chloroformate . HCI inn CgFlg for 30 min and the reaction mixture
worked up as dexeribed above. For the preparation of N-im-
sitbstitited carbamates, coned WHGO may also be used instead
of N gas.

Procedure B. From 4-Piperidinols.-—A [-substititted ov 1.4-
disubstituted 4-piperidinol and an isoevanate in molar equivalen
amoant= were refluxed in anhyd Cglly for 2 hr. Fvaporation of
the renction =oln /n racio afforded the carbamate in 82-04¢;
vield.  The proditets were purified ax= tn procedure A.
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T'he observation that the sterically strained ring sys-
ten, [2.2 ]paracyelophane, served as a favorable matrix
for pharmacodynamically active derivatives,® turned
our attention to another strained ring system, biphenyl-
ene.  We are deseribing a number of biphenylene deriv-
atives with typieal pharmacophoric side chains, syn-
thesized by traditional methods (see Experimental
Sectiont).  Preliminary pharmacologic tests? of some of
the target compounds revealed weak CNS signs but no
noteworthy properties.

Experimental Section

Mehirg points were determined in o Hoover-Thomas capiliary
ntelting point bath preheated to 15° below the melting point,
and are corrected.  Ir spectra were recorded on a Perkin-Elmer
=pectrophotometer Model 337 (KBr), mur spectra on a Varian
Model A-60 (T'MS). Both ir and nmr spectra were taken of all
compounds and were ax expected. Analyses, performed by
Cialbraith Laboratories, Knoxville, Tenn., were within =4-0.4%. of
caled values.

Biphenylen-1- and -2-aldehyde were prepared by improvements
over published™¢ directions, with nuch better yields.

Biphenylen-1-aldehyde (1).-—An Iot.0) =oln of (-lithiobi-
plienylene,” from 10 g (0.07 mole) of biphenylene, wus cooled to
5% nud 15 g 0.1 mole) of HCONTIMes in dry 166:0) was added
dropwixe.  The mixtnre was refluxed for 3 e aud cooled and 25
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g ool tee wd SOl of 2N HCT were added. The 19O Iayer,
combined with [Nt,0) washings, was washed (NallCO,, 1.0
and then stirred with a 409, NaFHSO; soln for 12 hr. T'he solid
addition proditet was filtered, washed (T51.0), decomposed with
ag NagCOy and the aldehyde worked up by ether extractioa:
vield 4.5g (36C0), mp 51 -H52° (¢f. Tt yield, 17C, it mp 4475,

Biphenylen-2-aldehyde (2). ‘The acid chlovide from b
plhiewvlene-2-carboxylic actd™ (6 g, 0.05 mole) and SOCL, was
dixsolved i1c Diglynte wnder Noat =707, A =oln of TiAI(O-/-
Bin)y,® from 1.5 g of LA, 13 mlof (<BaOl1, and 50 il of Diglyme,
wits added slowly over 1 v, The =oln was allowed to warm (o
26° and poared rao ice, the pptd =olid was filtered off, dis~olved
tre FonO)) stirred with NaHSO, =oln, and worked up as for the f-
izomer; vield 4 g (7403, mp TH-77%0 LS vield <1000, e mp
T8-TO".

2-12-Aminopropyl)biphenylene (3).-~To a =oltc of bipheivler-2-
aldehvde (2, 2 g, 11 mmoles) in a slight excess of INO, 45
drop= of w-BaN1ls was added.  The mixture was heated at 40?
for 3 hr ad cooled untl the nitroethene eryvstallized.  This
peodact wax filtered off and purified partially by cne cevs-
tallizatiore from IKnO-petr ether, mp H07-108° v cem '
1645 (C==Cy 1520 (NOsL TC was dissobved in dry a0 md
the =ohc added dropwise at 0°, under Ny, to a =oln of LAIT (0.5
g, 15 nunoles } i 56O (30 ml).  After 10 hr refluxing the mixture
was worked up ax nsual. - The HCI salt of 3, from EtOT1-15t:0,
weighed 0.8 g (330C0), mp 227-229°. dnal.  (C):HWCINY C T

1-(2-Aminopropyl)biphenylene (4) was prepared analogoasiy
front 1 ¢ia the oily 1-(2-nitro-t-propenyi)biphenylene (ir =peetra
as expected).  The HCI salt of 4 had mp 223-225° from IMMOH
IO vield 200, . tnal (CuHGCIN -0.5CILOH) ¢ H.

1-(2-Amino-1-hydroxyethyl)biphenylene (5).- A mnnxture ot
1.5 g (10 mmoles) of aldehyde 1 i enongh MeNO. to effect sola
ad 2 mi of satd ag NaHCO5 was stirred at 26° for | week, L0
was added, the layers were separated, und the FELO soln wus
stirred with ag NaHS0; o remove unchanged 1. After filtering
1- NaHRO, and drving (NaeS04) the Tit:0 soln furnished 14 g
of oily 1-({-hydroxy-2-nitroethyDbiphenylene {ir (em~'1 3450
(0113, 1550 (NOy)] which was reduced tn dry B0 with LATL
(0.13 g, 3 mmoles) nt 0°, and then at reflux for 12 hr. Work-up
furnished oily 5 which was converted into the TTICEH salt.  he-
erystallization gave 0.7 g (2860 of =alt;, mp 225 -225°% so
(T0eV)2U1 (M dnel (CdCINO) G, HL

The isomeric 2-(2-amino-1-hydroxyethyl)biphenylene (6) wux
prepared similarly from aldehyde 2. The ernde oily hnermedi-
ate 2-(t-hydroxy-2-nitroethyl)biphenylene showed i 3400 (O11)
and 1500 en1=¢ (NOy).  Crystalline 6-HCE Iiad mp 200-210°
dee (from StOH-Et.0), mass spectrun (70 eV) /e 201 (M
An analytieal sample of the free snino aleohol was obtained fron
the =ali with base, ether extraction, and work-up. The low-
ntelting substance crystallized from EGO-Cslle chal. (-
”]::N()) C, 1.

2-Chloroacetyibiphenylene (7. - Biphenviene (5 g, 45 nunoles
i1 2530 ml of S wax added dropwise (o a stirred shurry of 5 g of
auhyd AICL ind 50 g of CICTLCOCT in 400 ml of dry O, The
deep-red mixtnre was warmed gently for | hr but never above 10°.
After being stirred for amother 15 hr, it was cooled in tee, and
200 ml of 187 HCI was added slowly.  The mixtire was filtered,
the aq laver ex(d with CS,, the combined CS; solns were washed
(H20), dried (NSO, and evapd. The residnal red solid
weighed 6 g (8071 It was sublimed (20 mm) to give yellow
erystals, mp 134-135°, ir as expected.  .Anal. (CuITLCINO) C 1L

2-(3-N,N-Dimethylaminopropionyi)biphenylene (81, A =ol«
of 1.5 g (7.6 mumoles) of 2-acetylbiphenylene,” 0.75 g (9 mmoles:
of Me:NIL*Cl=, 0.6 g (20 nunoles) of paraformaldehyde, aud 50
wl of ~AMOH was refluxed for 45 min. A fow drops of ethereal
[TCH were ndded, the niixtire was cooled to 0° und dilated (h0Ow
The erystals 1hat formed were lilered, washed (a little 11O,
O, and reery=td (F1OH).  The =alt, 8- HCI, had mp 204-205°
dee, ir as expected, niss spectriin (70 eV) wc e 250 (M 7). .
(CElTLCINOY O, HL

In one batch of this Mannich reaction, using a large excess of
paraformaldehyde, a second material was obtained us the majov
renction product. A soln of 5 g (26 inmoles) of 2-ncetylbiphenyli-
ene, 19.5 g (650 mmoles) of paraformaldehyde, 24.5 g (310
mmoles) of Me,NH.-Cl~, and 150 ml of ~AmOH wns treated
as deseribed iu the prepuaration of 8. On recrystallization of the
ernde hydrochloride only o little 8- HCI pptd out.  Concentra-

ay L O P asel 14 € Sabba Raw, J. dmer, Chem. See., 80, 5477
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TabLwr I

PuaArMACOLOGIC PROPERTIES OF SOME BIPHENYLENE DERIVATIVEIS®

Nores
Com-
pound
No. of O-O Dose, Tetrabenazine
base meg/kg antagonisim
3 2-CH,CH(CH;)NH,- HCI 200 Yes (ptosis)
2-CO(CH,),NMe, -HCIi 200 No
12 2-COCH.NC;H,,- HCI 200 No
13 2-CHOHCILNC; L, HCI 25
50
100
200 No
14 1-O(CH;).NEt, - HCI 200 No
15 2-0(CH;)oNt,- HCI 200 No

Vehicle Remarks, nuinber of animals

PLG + MeC
PEG + MeC
PEG + MeC

Slight exophthalmos (3/3), mydriasiz (3,3}

No apparent effects (3/3)

Moderate ptosis (1/3), low posture,
moderate decrease in motor activity,
bradypnea (1/3), prostration (1/3),
intention tremors, dyspnea (1/3),
respiratory arrest (1/3), death (1/3),
ataxia (2/3), high posture (1/3), slight
exophthalmos (2/3), abnormal gait (1/3),
weak grasp reflex (1/3), moderate
hypothermia (1/3)

Slight hypertonia (2/3)

No overt signs (3/3)

High body posture (3/3), fine body
tremors (2/3), piloerection (1/3),
abnormal gait (2/3), moderate
hypersensitivity to touch (3/3), marked
salivation (1/3), toe-walking (1/3)

Fine body tremors (3/3), high body posture
(3/3), moderate hypersensitivity to
touch (1/3), abnormal gait (3/3),
marked salivation (2/3), marked
rhinorrhea (1/3), descended testes (1/3)

1L,O Slight hypersensitivity (1/3), slight
decrease in motor activity (1/3),
moderate ptosis (1/3)

High body posture (1/3), slight increase in
motor activity (1/3), slight
exophthaimos (2/3), slight mydriasis
1/3)

PLEG 4 MeC

EOH

@ All conpounds were administered once orally to male Wistar rats (210-275 g), wmally at 200 mg/kg, in HyO or a mixture of 59,

polyethylene glycol (PEG 400) and 959, methylcellulose (Methocel).

Overt effects and tetrabenaziue antagonism were recorded. For

the latter effect, one animal of each dose level was injected ip with 15 g of tetrabenazine/kg 3 hr after dosing. Tetrabenazine is 9,10-
dimethoxy-1,2,3,4,6,7-hexahydro-3-isobutyl-2-oxo0-11bH-benzo [a] quinolizine.

‘ot of the EtOH-Et:0 mother liquors furnished 1.5 g of a yellow
crystalline material which was (erroneously, vide infra) believed
to be more 8- HCI and was reduced directly with 0.3 g (8 mmoles)
of LAH in dry EtO for 1 hr. After the usual work-up by
decomposition with H:0, drying (Nas;S0,.), and acidification
with Et,0-HCI, 0.8 g of a salt was obtained, mp 205-208° (from
EtOH-Et,0), mass spectrum (70 eV) m/e 283 (M*). Anal.
(C1sH 5CLN): caled C, 67.51; H, 5.97. Found, C, 67.61; H,
6.25.
This salt must be 2-(1-chloro-2-methylene-3-dimethylamino-
propyl)biphenylene - HCI (9) (Ar = 2-biphenylyl), It must
NaOH
ArCHCIC(=CH,)CH;NMe, - HCl ——
9

ArCHOHC(=CH,)CH.NMe,
10

have originated from the Mannieh prodnet, ArCOCH(CH,-
NMey), by LAH reduction which effected both reduetion of the
keto group (¢f. 13) and deamination in the aikaline medium.0
When an aqg soln of 9 was made basic with 109, NaOH, the
amino alcohol 10 was obtained in 509 yield, mp 84-85°; m/¢
(70 eV) 265 (M*). Anal. (CisHiy2NO): caled C, 81.47; H, 7.21.
Found: C, 80.95; H, 7.4%.
2-(3-Dimethylamino-1-hydroxypropyi)biphenylene (11).—The
base 8 was reduced with LAH as described for the reduction of
13 below. The resulting amino aicohol 11 was converted into its
HCI salt in Et,0; yield 559%, mp 170-171° dec (from EtOH-
Et0); m/e (70eV)253 (M *). Anal. (C:H3CINO) C, H.
2-Piperidinoacetylbiphenylene (12).—A soln of 7 (2.5 g, 11

(10) Cf. F.F. Blicke, Org. React., 1, 303 (1042),

mmoles) and 2 ml of piperidine in dry CsHs was allowed to
stand overnight, filtered from pptd piperidine-HCI, and washed
(H:0). Shaking the CsHjs soin with 109, aq HCI gave a yellow
ppt (3.1g, 889%,) of 12-HCI. The free base, liberated with NaOH
in HO, was recrystd from Et,O-pet ether, mp 112-114°.  Anal.
(C1sH,sNO) C, H.

2-(1-Hydroxy-2-piperidinoethyl )biphenylene (13).—To a solu
of LAH (0.2 g, 5 mmoles) in dry Et;0 was added dropwise,
at 0° under Ny, a soln of 1.1 g (4 mmoles) of 10 in 40 ml of Et,0.
After stirring at 26° for 1 hr, HyO was added, and the Et,0 soin
was filtered, dried (Na,80;), and worked up. Ethereal HCI
pptd 0.7 g (56%) of 13.HCI, mp 230-232° (from EtOH-Et,0).
Anal. (C]anClNO) C, H.

1-(2-Diethylaminoethoxy )biphenylene (14)—A mixture of
1- hydroxy biphenylene® (2.5 g, 15 mmoles), NaH (1 g, 20 mmoles,
509, in mineral oil}), and 50 ml of dry PhMe was refluxed for 5
hr, and then cooled. A soln of 2.5 g (20 mmoles) of Et;N(CH,).Cl
in dry PhMe was added, and the mixture stirred and refluxed for
19 hr. It was decompd with ice-dil HCI and extd (Et;0). The
aq layer was made basic (109, NaOH) and the product extd
into Et,0, dried, and worked up. The oily base was couverted
into the hydrochloride in dry Et.0, vield 1.5 g (33%), mp 145~
147° (from EtOH-Et;0), m/e (70 eV) 267 (M*). Anal. (Ci-
H..CINO) C, H.

2-(2-Diethylaminoethoxy )biphenylene (15) was prepared sim-
ilarly from 2-hydroxybiphenyliene.!! The salt 15-HCI crystal-
lized from EtOH-Et:0, mp 135-136.5°, m/e (15 eV) 267 (M 1),
yield 319%. Anal. (CisH2:CINO) C, H.
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