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They were tested against Walker carcinosaveann 256,
Surcomn 180, Friend virus leukemian, and Lewis hing
careinionnn, Aviailable biologieal data on all of these
componnds sugeest that they are nontoxie but inaetive
1 the tested svstens.

Sxperimental Section

All mehiing pmints were 1aken an o Thomas-Iloaver melting
poit apparatns and are correcied. The analyzes were per-
formed by Midwest Naerolaboratmdes, Ine, hdianapolis,
o Al amines were povitied either by distillatiom or ervsial-
lizaition frove apprpriate salvents,

1,3-Bis(aralkyl)-2-(N-aryl- or alkylamine)-1,3,2-diazaphos-
phorine 2-Oxides (Table I --"T'he synthesix of these componnds
ix iHnxtrated well by two basic procedinrves which shall be re-
ferred o ax peocedinre A and procedire B.

Procedire A is tyvpified by the synthesis of 13-hizip-chloro-
henzy D -2-t N-piperidyli- 1,5, 2-dinzaphosphorine 2-oxide. 1.3-Bix-
{p-chlovohenzyl)-2-chlova-1.3,2<diazaphozphorine d-oxide, 5.0 g
ULD1L oles, was dissalved in 73 mb of henzene.  Piperidine,
21 g 025 mole ), was added drapwise 1 the reflnxing =olniion
nver a 20-min period and o precipitate formed at onee. After
the enmplete additiom of the anmne, the reaerion mixbinve was
reflnxed for 15 min and allowed 1o cool. The piperidine hydim-
chlovide, 1ss g (Ll mole), was eolleeted by filiration. The
henzene B the filtenre was renmoved eomplerely nnder redneed
pressnre amnl the resnhing oil wax dissalved oo minimmm of
acebmiivile,  Aler =eiting fin =everal davs a1 11°, 4.5 g of while
crvatals were callecred by filteavion dmp TLO=11291 0 On re-
ervstallization of o small =ample, a pore <olid, mehing o THT-115°
wa= obraned.  The crde vield was SL3Y, .

dnal. Caled for Coll CLNGOP: N asn Foond: N, 0.4,

Procednre B s illnsirated by the preparation of 1.4-hisip-chlo-
roabenzy-2-i N-azividyv =100, 2-dinzaphosphorine . 2-oxide.  Aziri-
dine (004 g, 0012 moles, and 2 ml of triethyvlamine i hen-
zenge were mlded dropwise, over o (h-min perind, 10 a henzene
=olntiom nf 2.0 g (0.012 maley of the 1,3-hisi p-chlorobenzyls-2-
chlinn-1o2dinzaphosphirie . 2-oxide. A precipitate of -
ethyhimine hvdroehlide formed ar onee and refluxing was con-
vinned for 13 min after ennplete addition of the amine solntion.
The =alidd hydmehloride was renmved by filemion and 1the hen-
zene wax completely removed nnder rednced pressire 10 give
1.0 g 707 vield s of oo white =alid. "The prodner was reervsial-
lized from acetoniteile v give 350) ool pave prodnet in 5007 vield,
mp T2-74°.

Awat, Coledd T Cpld LLOLNOP N,
(11 ff,
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Scopoletin, an Antispasmodic Component

of Fiburnum opulus and prunifolium

Coanees TLoJarsog, Kakianoian AL Ziwvr,
Jemy AL N1onovsny, axn Coareorre ML Scnminr

Depuctient of Pharmacology, University of Lowiseille
School of Medicine, Loviseille, Kentucky 50202

Recerced Novewher 16, 1966
Revised Manuseript Recelveld Janiaey 27, THAT

The genus Vibwraon contains several notable species,
particularly opulus and prunifoliun:, which were used
i Anierican Indian therapeuties.!  Their utilization
has persisted nto recent times? but their efiicacy has
been questioned frequently.  We have verified both
to have a reasonably high order of antispasmodic activ-
ity and that this ix due to several compounds.?

Sy el LW Yomeken, o e Mhaves ssee,, 18, G80 010307 th;
JoC0 Manehy Spaves vk, 11 33 0loddy: G0l L T Coscelly anl T VL
LyungJ. dm. Hopeon. dssor., 82,200 0149805 G Re L Waonnlhary, Druy Sid,

18, LI3c1uA).
(21 Thee Dispensarry of 1he Tnived Siates of America,” AL Osal amd ().
I Farer, 11, 350h =0 T 14 Lippiweaay Con, Phijlwlelphia, Po., 191D,

\'I)], I“

Until recently*=" chemienl explorations ol 1. opufus
and V. opewnifoliwn have been lmited and Engely
ineonelusive, espectally with vespect 1o hiologiealiy
active component=.  Onr work on the antixpasimadie
and evtoraxie eamponents of these plants has vequired
[nrge quantities of extract= aud in their Tracetionation
we have obtained cryvstalline =copoletin from both,
a finding contradictory to eanrhier work

A determination of whether =copoleting had ann-
spersinodie properties wax nende nsing an S e,
extrone-printed  aud barinm chloride stimnlated 1t
nterns preparation.’  The compamid  was fonnd 1o
be reasonshly active and the average bath coneentra-
tion required to produce a H0C decrease in contraction
amplitide, 1D of single nterine horns was 0,09 me, ml.
A qualitatively similar effect was noted i whole aninal
experiments ntilizing oxyvtocim- and  ergonovine-pro-
noted  nterine contractions. The  =smooth  mnsele
relaxant property of scopoletin is an nnnsal effect
for comnurin cotpounds, but not =urprising in view
al the nmmher which show wetivity as nonspecilic
vasodilators7

Experimental Section

U pracdfol Do Do havk o2 kg was extracted with dis-
tilled warer noan Eppenbach stireer. The aqneons filtrate was
exirneted with CILCL too vield 'L @ aLOS S ponf flnorescent ed
ol The ernde prodnet was pnt on a5 X7 e eolimmm ot A g ng
Waoelnr activity grade T nentral abinina and elnted with 600 ml
of redistilled CHCL.  Evaporation of the =alvent gave 3.4 u
D040 of hight vellow fnorescem. il T wax dissolved in
30 ml of cold methanal, conled 10 5%, and cenmrifnged for 13 min
to precipitate the waxes. The snspension was filtered 10 give
1.5 g (0049 s nf ml Drowas dissolved 20 ml of CHCLy, eon-
ventrated 1o T ol and eonled 100 5% T 24 e 1o vield <lightly
vellow needles, mp 195-2115°0 The pradnet was washed with
cold CHCL and ervsiallized from 5 methanol-CHCL 1o vield
A0 g (8 T ad senpalening mp 210% i mp 20142059,
mmp 21,

I opalus.—~ Lo hork 12200 kg wax extroered 1o vield 125 ¢
A6, ol il When chromatographed ax above 103 g iL46'7 3
af Invwn oil was obtained. The crnde prodnet was mixed with
and and exiracred with perrolenmn ether dhp 3D--30°0 alnming
pvified s for 280 hre, o The extmer was concentrated 1o 250 ml,
dilnted v A0l with evhyl evher, eomled 1o 1020 and extracted
with enld 1TV NaOHL The extroer was immedintely acidified
with 6 N ICHand hack extracted with ethyvl ether 1o viekl 538 ¢
0177 1ol light brown ail swhieh was vefrigeriaed 1o precipitate
ILET g o0 X D nd lighe vellow =ecopaolerin, On evvstalliza-
vion from merhanol-water the melring point wos 2414.5-203.7°.

Thin Layer Chromatography of Scopoletin.--Fnriiy and cinn-
plereness ot separatiom were determined nsing Merek <iliva gel €
sl TLast inna 200em XX 1T il Hhins from 2857, distilled waer
<bnvies. The filims were nethanol washed hy npward develp-
ment. <torveid ot 100° fia 12 e, dhesiceated, and then aetivated for
(A L an 10O fnse prior oo nse. The salvent sysiem nsed wis
winter-=atnanted ethyl ethers 72 tplate €028, (plave 11041

Bioassay ol Scopoletin.- Poleney was dererminediising amiren
version of the vepored method.® - The 1oial hath vohine was
HI ol and regnlor nterine contractions wore ndneed with pist
snfficiont 17 BaClov pradnee maxinmoim etfecl. Seapolerin was
dixzolved i propylene glyveal v give 5 mg/ml anmd ennmlanive
dnse-respmse experiments were perfmmed.  Bath cancentrations
Al 1023, 0.0 AL T, e O 1A mg/ml were nxed. o each con-

€0 1L darbe, 0 ML Seqoonde, 00 N Niclpdsiar, ond ICN A,
Nostiere, 212, 837 (1),

i DAL Tdddgn and WO VD Rane L Pharem Sir, 540 D2 c1anh
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62, il «1uding.
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Zin, 105, 1371 ¢1utin

T T O Saine. S P, Ney s, 83, 23T GGy,

IS WL Koerer, U Konsniontim nod Viakimneyoler Oreoniselon fansen-
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centratian 16 relaxation determinations were made; the average
vahies gave a <traight line with IDs, at 0.09 mg/ml.
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Analgetic activity miay be observed with certain
aralkytamines, especially with those compounds that
may be cousidered as derivatives of phenethylamine.?
A special cage of this class of compounds is that of 8-
biphenylylethylamines, which may also be considered
as simplified fragments of the morphine molecule.?
Goldschmidt and Veer* have examined a number of
simple 8-biphenylylethylamines, which failed to show
any analgetic activity. It appeared of interest to
synthesize some I-(5-methioxy- and -5-hydroxy-2-bi-
phenylylethylamines; these comipounds constitute
simplified structures derived from the morphine mole-
cule, an important feature being the presence of the
phenolic or ether oxygen para to the ethylamine chain.

5-Methoxy-2-biphenylcarboxylic acid (1) was used
as the starting material for the synthesis of the title
compounds. The corresponding demethylated acid,
5-hydroxy-2-biphenylearboxylic acid, has been ob-
tained by cleavage of 3-hydroxyfluorenone? In a
similar manner the acid 1, mp 173-175°, was prepared
by alkali fusion in diphenyl ether® of 3-methoxyfluor-
enone (2).7 The same structure 1 has recently been
assigned to an acid, mp 98-103°, obtainied by treating
7-bromo-4-methoxy-2-phenyltropore  with  sodium
nmethoxide.! The acid of mp 173-175° is, however,
different from the isomer 3, mp S88-90°. which could
also result from cleavage of the fluorenone 2. An
attempt to prepare the acid 1 by alkaline hydrolysis
of the known 5-methoxy-2-biphenylearbonitrile!® gave
a neutral produet, identified as being the corresponding

(1) IFar a preliminary communication of this work see G. Tsatsas, A.
Psarrea-Sandris, and C. Sandris. Compt. Rend., 288, 943 11964),

12) E. J. Yellows and G. E. Ullvot in “Medicinal Chemistry,” Vol. I,
C. M. Syter. Fil,, John Wiley al Sons, Inc.. New York, N. Y., 1951, p
391,

(3) J. Lee, ref 2, p 438.

(4) 8. Goldsehmidt and W. L. C. Veer, Rec. Trav. Chim., 67, 489 (1948).

(5) G. Errera and G. LaSpada, Guzz. Chim. Itel., 36 11, 539 (1905):
Chem. Zentr., 1, 849 (1906).

(6) E. H. Huntress and M. K. Seikel, .J. Am. Chem. Soec.. 61, 816 (1939).

(7) I'. Ullmann and H. Bleier. Chem. Ber., 85, 4273 (1902).

(81 T. Murai, Bull. Chem. Soc. Jupun, 34, 178 11961).

(9) G. W. Kenner, M. A. Murray, and C. M. B. Tylor, Tetruhedron. 1,
259 (1857).

(10) C. K. Rralsher and W, J. Jackson, Jr.,
4880 (1052).
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amide 4.!' This amide was also obtained by treating
the chloride of 1 with ammouia, which left no doubt
as to the structure attributed to this acid and, accord-
mgly, as to the position of the carboxyl group.

CH,O CH:(O O
o
¢]
1

2

CH,0 CHO
‘ ‘ CONH,
I COH I
3 4

The primary amines 7 and 8 were obtained wia the
aldehyde 5. The acid 1 was converted into the cor-
responding aldehyde either by Rosemmnund reduction
of its chloride, or by deconiposition ot its benzenesul-
fonylhydrazide following the miethod of Meladyen
and Stevens.!? The same aldehyde was also ob-
tained, though in less satisfactory yield, by the method
of Stiles and Sisti,!? starting with 5-methoxy-2-bi-
pheny! iodide!* (see Experimental Section). The
nitrostyrene 6 was readily prepared by the action of
nitromethane on the aldehyde 5 and was then reduced
by lithium aluminum hydride to the amine 7. isolated
as the hydrochloride. Deniethylation of the methoxy-
amine 7 with hydrobromic acid afforded the phenolic

amine 8.
O CH,O
CHO g CH=CHNO.

RO
9

7.R=CH,
8. R=H

CH,0

NH,

The acid 1 was converted, by the Arndt-Listert
reaction, to the ethyl ester of the homologous acid, H-
methoxy-2-biphenylacetic acid. Reduction of the ester
with lithium alunminum hydride afforded 2-(5-methoxy-
2-biphenylyl)ethanol, which was then converted iuto
the corresponding bromide. Reaction of the bromide
with the appropriate amines in alcohol gave the sub-

(11) After the preliminary communication of this work appeared,’ J. R.
E. Hoover. A. W. Chow, R. J. Stedman, N. M. Hall, H. 3. Greenbers, M.
M. Dolan, and R. J. Ferlauto, J. Med. Chem., T, 245 11964), reported the
preparation of 1, mp 174-175.5°, by Iiydrolysis of the correspomling nirrile
under more drastic conditions.

(12) J. 8. McFadyen and T. 8. Stevens, .J. Chem. Soc.. 584 (1036),

(13) M. Stilesand A. J. Sisti, J. Org. Chem.. 25, 1691 (1960].

(14) C. K. Bradsher, F, C, Brown, and H. X, Porter, J. dwm. Chem. Soc..
76, 2357 (1954).



