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Synthesis of Unsymmetrical Diphenylalkenes'
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Bisa pemethoxyphenyh-alkenes have heen prepared by setion ot the Grignaoed reagent Trone g=laonecanisole on

thie esters ol rarhosyvlie acids,

phenvll-eveloalkyidene methanes have also heen preparal,
riethyleneglyveol was in several cases aceampanied by vhe Tomation ol e ethane derivaiives,
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The present tendeney i sterowd harmone rescarch s
to look for substances with a more specific action an
ditferent tissnes or organs.  Surprisingly  little has
been dane m this respect with synthetic estrogens
belonging to the stilbestrol-hexestrol scries. This is
probably dne ta the fact that intevest in these snh-
stances was particularly high at o time when it was
necessary to discover imexpensive and potent estrogeme
substances,

A investigation ol the specitic actian ol hexestial
and stilbestrol analogs on ditferent biological receptors
wis therefore decided an in onre Institntions.  Several
resnlts have already been presented.*  This report
concerns the synthesis of diphenols, thenr cthers, and
exsters helanging to the elass af vy sipo-chiphenylethylene,
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estrus reaction mdneed by estradiol henzaate” Their
relations to dicthylstilbestrol and trinaisylethylene, i
terms ol spatinl strncture, have also heen disenssed?

Al cighteen componnds were synthesized by the same
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acids were prepared by the reaction of carbon dioxide
with the correspouding Grignard reagent, according to
the method of Rnzicka.'? The other acids were pre-
pared by alkyvlating, hydrolyzing, and monodecar-
hoxylating the malonic ester.’® The yvield of dimeth-
oxyphenylethvlene was between 50 and 809, calcnlated
on the basis of the esters nsed.  In 1o case was isolation
of the intermediate carbinol attempted, becanse, as is
well known, the electron-donating properties of the
methoxy group i the para position cause a strong
tendency to dehydration in the carbon atom on which
the benzene rings are fixed."'* These dimethyl ethers
are described in Table I.

Demethylation was effected by heating while stirring
the methyl cthers in triethyleneglycol containing an
excess of potassinm hydroxide. The free phenols thus
obtained were immediately acetylated to facilitate the
purification (Table II). The diacetates were then
hydrolyzed to free phenols (Table III). Before de-
methylation, the purity of the methoxy compounds was
always checked by paper chromatography. Despite
this, in several cases acetates and free phenols were
found to be mixed with another substance rather similar
in chemical and physical behavior. It was laborious to
separate both substances in a spectroscopically pure
condition by selective crystallization, whereas this
conld be done easily by paper chromatography.

Fignre 1 shows a chromatogranm on which the spot
in position 1 was obtained with a pure sample of the
diphenylethylene (XVIb) (R; 0.43). The spot in
position 2 was obtained with a pure sample of its ethane
analog prepared by condensation of phenol with cyclo-
hexanecarboxaldehyde (B; 0.35). In position 3 a
mixture, resnlting from a demethylation of XVIa
followed by acetylation and saponification, was used.
Two spots were found at the same Ry as XVIb and its
ethane analog.  An elntion of these spots and an analy-
sis of the solition in the spectrophotometer gave ab-
sorption enrves identical with those from the parent
compounds.  Both spots in position 4 were obtained
when solntions of the ethylene and ethane were mixed
ina 9:1 ratio.  Spots produced by the ethylene com-
pound conld he detected directly with Hanovia Chro-
matolite (2337 A.), whereas ethane spots were detected
by the I'olin-Ciocalteus reagent.

The chromatographic analysis of the methoxy and
the acetoxy compounds was made on paraffin-im-
pregnated Whatman No. 1 paper with methanol-water
in varyig proportions according to Larsson.® The
analysis of the hydroxy componnds was made on What-
man No. 1 paper impregnated with formamide, with
tolnene as the mobile phase according to Zaffaroni,
ignre 2 shows the ultraviolet spectra of a pure speci-
men of componnd XVIe (enrve C) and its ethane analog
(eavve D). The band characteristic of wnsym-di-
phenylethylene at 247 miu i the diacetyl derivative has
disappeared on curve D, which only shows the absorp-
tion of benzenoid compounds. Curves A and B,
respectively, represent the dimethyl ether (XVIa)
and the free phenol (XVIh),

1131 M. Conead s Co AL Bisehoff, A, 204, 143 11880).

(141 ML Petizon, ML Collier, and A, Rassat, Compt. Rend., 262, 130
a1gany.

(15) M. Lavssow. J. Choomatog., 11, 331 (1463).

BT A Zaffarani, Receit eoge. Hurmone Res., 8, 51 (1053).
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Fig. 1.—Paper chramatagram of ethylene and ethane deriva-
tives. 1. Compound XVIb (10 ~). 2. Ethane derivative af
compound XVIb (10 +). 3. Mixture frani the demethylation of
XVIa (10 ~v). 4. Mixture of XVIb (9 4) and its ethane deriva-
tive (1 v). U. V. ultraviolet absarptinn under nltruvialet light:
F.C,, blue spat with Folin—Ciacalteus reagent.
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Tig. 2.—CUltravialet spectra in ethunal of XVIn, XVIb, NVIe; D,
ethane derivative of X\Te.

The amonnt of ethane analog which was formed
through what conld be a special kind of rednction dur-
g the course of the demethylation was not the same
for each compound prepared. Compound Ia, which
does not possess any substituent on the g-carbon atom,
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CHEMICAL DATA 0F B15-(7-METHOXYPHENYL)-ALKENES PREPARED (TIu-XVIIIa)
All the eampaunds are recrystallized fram ethanal
= / N
C:C\ and CZC\/R:;
o~y ko om0

Eppirica

Nnmber Name Ry R formula
Tuv I, 1-Bisa p-methaxyphenyl)-ethenc H H CiH 60
ITax 1,1-Bis-1 p-imethaxypheny1)-prepene-1 CH; H Ci2Hys0.
I1Ia" 1,1-Big1 g-methexyphenyl)-bntene-1 C.H; I CsH. 0,
I[Var 1,1-Lis-{ p-methaxyphenyl)-2-n:ethyl-1-prapene CH; CH;, CsHunO
Val b, 1-Bis-f pomethaxyphenyt)-2-methyl-1-bntene C.H; CH, CsHa0,
Via I, I-Bis-( p-methaxyphenyl)-2-methyl-I-pentenc n-CyH- CH, CuHuyOu
VIIa I,1-Bis-(p-methaxyphenyl)-2,3-dimethyl-1-hutene 1—CyH- CH; CoH 200
VIIIa 1,1-Bis-(p-methaxyphenyl)-2-methyl-1,4-pentadiene CH;—CH=CH, CH; CyHanOs
IXa 1, I-Bis-(p-mmethaxyphenyl)-2-methyl-1-hexene n-CH, CH; CoHuOs
Xad 1, 1-Bis-(p-methaxyphenyl)-U-ethyl-1-butene C.H; C,H; CoeHy 0
XIa 1,1-Ris-( p-iethaxyphenyl)-d-ethyl-1-pentene n-C;H; C,H; CaHays00
XIla I 1-Ris-(p-methaxyphenyl)-2-n-prapyl-1-pentene n-CsH- n-C;H; CpHas0,
XIIIa 1,1-Bis-(p-methaxyphenyl)-2-n-butyl-1-liexene n-CH, n-C,H, CyH30,

Rs

XIVa Bis-(p-methaxyphenyl)-cyelabntylidenemethane (CHu)s C1eH40,
XVa? Bis-(p-mcthoxyphenyl)-evclapentylidenemcthune (CHa) CyHyO,y
NXVIaf Bis-(p-imethaxyphenyl)-cyvelahexylidenemethane (CHa)s (' Ho O
NVIIn Bis-(p-methoxyphenyl)-evelaheptylideneniethane (CHy)s CuHug0)
XVIIIa Bis-(p-miethaxyphenyD)-eveloactylidenemethane (CH.); CusHgO,

« Prepured enrlier by the snme method.

Nee P. Pfeiffer and R. Wizinger, Ann., 461, 132 (1928). ¢ 8. 8kranp and F. Nieten, Ber.,
57, 1204 (1)24), abtained a different compmmd with m.p. 96° in an abnormal Friedel-Crafts reaction.

¢ Prepared earlier by S. H,

Zulieer, B. Singh, B. Bhnshan, I. K. Kicker, K. Rumachandran, and N. 8. Rao, J. Chem. Soc., 1706 (1955). ¢ Prepared earlier by Z.

was very sensitive to this reduction.  The only product
identified m the 409, yield of free phenol obtained dur-
ing the demethylation was found to be the ethane
analog. Its identity was established by comparison
with an anthentic specimen obtained following the
procednre of Harden and Reid. 7

The demethylation of monosubstitnted 8-derivatives
(ITa and IIla) produced abont 10-159, of rednced
componnds from the isolated phenols. Disubstitunted
g-derivatives (IVa-XIlla) were practical'y not reduced
dnring demethylation,  We were not able to show the
presence of ethane compounds by studies of their
nltraviolet absorption or by chromatographic analysis.

In the case of cycloalkylidene derivatives the same
tendency to reduction was found., The amounts of
ethane formed during the course of the demethylation
decreased with increasing size of the ring. The
reduction was quite cousiderable for the cyclobutane
and cyclopentane componnds, but neghgible for the
cycloheptane and cyclogetane derivatives. We have
also tried demethylations with potassinm hydroxide
and ethanol at 200° but always obtained about the
same amonnts of hydrogenated compounds. A sim-
ttar addition of hivdrogen atoms to a double bond during
the course of a demethyvlation has alveady been noticed
dnring the treatment «f anethole with potassium hy-
droxide and alechol in an autoclave.'® Propylphenol

117) W, C. Harden and . 15, Reid, J. sha. Chem, Soc.. B4, 4325 (1032).
{18) N. R. Campbell, E. C. Dodds, and W. Lavson, Natuce, 143, 112)
{1938).

was isolated among the products of the reaction; hex-
estrol which was formed in this reaction also required
the addition of two atoms of hydrogen.

We have not been able to find in the literature a study
of these reductions. They may be similar to already
well known reactions, snch as disproportionations of the
Cannizzaro reaction type or they may be a Meerwein—
Ponudorf-Verley type reduction. The last is also in
agreenient with results reported by Behun and Levine,!?
who reduced benzophenone to benzhydrol with eth-
anolic potassium hydroxide.

Aunother phenomenon encountered during demethyla-
tion was the displacement of the allyl double boud in
componnd VIIIa, the diphenol VIIIb and the diacetate
VIIIc now having a more stable conjugated butadiene
structure. This could be proved by ultraviolet ab-
sorption. VIIIa has a band at 242 wu (e 2.07 X
10—%). After demethylation and acetylation, the band
ts at 282 mu (¢ 2.03 X 107*). This is the region where
an aromatically substituted butadiene with great steric
hindrance to planarity is snpposed to absorb. 14-
Di-p-anisyl-2 3-dimethylbutadiene, which has an iden-
tical number of phenyl and methyl groups, possesses its
absorption band at 298 mu (e 3,37 X 107Y). The
absorption at longer wave length and the higher in-
tensity in the 1,4-dianisyl compound are in good agree-
ment with the symmetrical structure and the less
twisted position of the two phenyl gronps.!

(1Y) J. D. Beliun and R. Levine, J. -Am. Clem. Soc., 81, 556G (1959).
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——————— B.p.=——mm——

Yield. °C., Pressire, M.p., °C.
A uncor. mih. n2°p eor.
00 142-143
81 100-101
62 137-138 0.05 39-40
T4 100--192 3 G6-G7
62 17a-174 1 40-70
6 171-173 0.8 1.4733
Tl 167-1GS " 1.4733
73 143 .05 1.3844
70 184 B 1.5681
73 170-175 04 02-03
68 176 7 1.5656
7l 1R5-190 1.4 62-63
04 186-187 0.5 1.0513
70 173-174 .04 116-117
69 182-188 3 6465
{4} 184-188 1 109-110
a8 22h-230 .05 89-00
74 190-200 .05 68-70

Faldi and I. Demjén, Ber., T4, 930 (1941).

identical dincetate. 7/ Prepared earlier by Fetizon, et al.'*
Then.nwr, spectra (60 Mec., CCl, TAIS= 0) also make
it obvious that VIIIe, in contrast to VIIIa, has a buta-
diene structure from the following = values and cou-
pling constants: VIIIe doublet centered at 8.30
l
(J/ = 6ec.p.s., CH—CH=), 8.157 (CH;,—C=)* VIlla
8.30 (CH;—C=), double centered at 7 r, broad, pos-
sibly due to the long range coupling with ethylene
l

CH,» (J = 5c.p.s., =C—CH,—CH=CH,).

In a previous study® the band at 240-250 my, char-
acteristic of unsym-dianisylethylenes, was considered to
be analogous to the band described by Braude?' for
dibenzyldiphenylniethane and substituted stilbenes,
and was called band E. Some reservation was made,
however, regarding the application of Brande’s theory
to this class of compounds. With the present com-
pounds and their spectra available, a more detailed
discussion of the origin of the absorption band in the
unsym-diphenylethylene system is possible, Starting
from substance Ia, which s nonsubstituted on the
B-ethylenic carbon, the absorption band is slightly dis-
placed from 248 to 245 mu for 8-monosubstituted com-
pounds and further on to 242 and 241 mu when two
substituents are present in the S-position. This shift
is followed by a regular decrease in the intensity, falling
gradually from e 2.34 X 10~ to 2.00 X 10—* Simnl-
taneonsly the shoulder which was present at 260-280

(20) R. A. Hoffiman and 8. Gronowitz, Arkiv Kemi, 16, 471 (19G1).
(21) E. A. Braude, J. Chem. Soc., 1902 (1949).
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¢ When prepared by
magnesiunm bromide, the crystals obtained had a ni.p. of 75-76°.

|
-~I

——==9. Cabyl,——=— === Fuind--=— Amax.
C 11 ¢ u mp e X 104
J4N 2.34
S0.28 T 80,0 7.49 U4h Joi4
460 L.78
80.76 7.4l S0.3 743 jREY 2. 10
260 1.83
80.26 T.al 805 TG0 REN 2.1
80. 81 7.8a 80.7 703 RS J.08
81,04 SOH6 RO.Q 8. 0G 242 2,08
81.04 N, 16 8O S J1 24 2.07
81.6G0 703 SE.G 7.6a a4 2.07
81.25 844 8.0 N4 142 J.07
81,04 SO R0.A ~.04 J41 I.9H3
81.25 R4+ N N30 J41 1.4
81 .44 X.70 SE3 8.Gd 241 J.0d
81,97 0.15 81,8 0.430 J4] 2.0l
81.39 7.1 St T.H 246 1.03
264 2.07
&1.60 7,03 St 7.53 d15 1.88
251 1.7
SE.TS 7.84 8E.d 7.70 U4 1,08
81.05 813 VA R.16 241 1.98
82.10 8.30 81.9 8.39 241 1.88

» action af p-methaxyplenyleyvelopentyl ketane an p-imethaxyphenyl-
Fram bath snhstances demethylation and acetyliian affarded an

mu in the nonsubstitnted and monosnbstitnted snb-
stances disappears in the disnbstituted compounds.

In the cycloalkylidene compounds, eyclobutylidene
and cyclopentylidene have their maximun absorptions
at 246 and 245 nig, whereas the higher homologs have
their band displaced to 242-241 mu. A new band, at
264 and 255 n for XI1Va and XVa, respectively, which
could have the same origin as the shoulder found in
componnds Ia and Ila, disappears when the size of the
cycloalkyl ring increases. The shift of the E’ band
(from 248 to 241 my for the diethers) is small, bnt it
falls outside any limits of experimental error. There
1s a regular tendency for the hypochromic shift to follow
the presence and the size of substitnents on the g-
ethylenic carbon atom. Iurthermore, the ultraviolet
absorption band of the diacetyl esters in Table II
shows a bathochromic shift as compared with the cor-
responding dimethyl ethers, when the g-substituents
are not too large. This is partienlarly remarkable
in the cycloalkylidene series: cvelobutylidene methane
(XIVe) absorbs at 258 mu [AN,,. 12 my from the di-
methyl ether (XIVa)] and cyclooctylidene methane
(XVIIIc) absorbs at 242 mpu [AM,.. 1 mu from the
dimethyl ether (XVIIIa)|. These results suggest that
the band studied in this paper is still sensitive to sterie
and electronic tnfluences, hut these influences decrease
as the substituents in the B-position become larger.
Brande attribnted the 240 mu band in snbstituted trans-
stiltbenes to a "‘slightly displaced T/ band mainly due to
the dibenzyl chromeophere,”  In the present case the
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pecadner wieohtained herewas thesmnrated conmponnd, < In VIEH vhe vadieal corvesponcding 1o 120in Vo, CHLCTE S CH s clempe |

ta CtE CHCHG 2 Prepared earlier by Z. Fabdi, see rel 17,
<anme band s nminly die to the diphenyhnethane chro-
mophore for the snhstances with the maxnnum steric
hindrance to planarity with an inereasing participation
of the 7-clectrons Tron the twa rings for the snbstances
with less stevie hindranee.

Pharmacology.——The campounds discnssed i this
paper have been submitted to the Allen--Dotsy reaction
and Bubin's nterine growth assays. The Allen-Doisy
sxsayv has heen carvied ant nnder the same conditions
s i previons study nsing two snbentaneons mjec-
tions af the substance dissalved 1 olive oil daily.?
The Dy vahies famd ave reported in Table 1V, where
it cun he scen that the acetoxy compounds stndied have
nvariably a low activity. The most active componnds
are Neand NIVe with FDg of 40 and 50 v, respeetively.
Hydroxy componnds have ahont the same aetivity

iXVh, XVIhy, wheras the methoxy componneds have
been formd practically mnetive.

Rubin's nterns test was carvied ant acconling ta a
previons study.t The activity is expressed as a ratig
E (', where Eis the avernge nterns weight in the gronp
ol ammals mjeeted during three davs with the com-
ponnd to be stndied and ¢ the same far the granp re-
celving three daily njections of 0.025 4 of (etradiol-173
benzoate,  Differences in average bady weight hetween
expertmental and cantrol cronps were taken inta ae-
connt, using the relation between nterns drey weiehi
and body weight <hown in Fie. 4. The resnlts are
shown n e 4 anl A where they are compared with
fomr elassieal estragens, vii-p-anisvichloroethylene,  di-
ethyvlstilbestral, extradial-175 henzante, and hexestral,
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Mice sinhentaneonsly

Coloponipls ¥ Na. of aniloals
Diethylstilhestiral 0.1 180
Tstradinl-178 benznate 1 > 1000
IIc¢ > 1000 140
Vie 150 100
VIIIe 250 100
Xe 40 180
XIVe 30 160
XVe 140 300
XVlIe 140 460
XVIIe 140 180
XVIII¢ 360 180
XVb 150 140
X¥Ib 100 60

The pitnitary  gonadotrophin-inhibiting properties
have also been studied. These results and a discussion
of the activity ratio on different receptors will be pub-
lished elsewhere.

Experimental

General.—Melting points were determined in a Tottoli melt-
ing paint apparatns and are carrected. Ultraviolet absorptinn
speetra were taken in ethanal with a Zeiss Madel PMQIT spectra-
phataimeter nsing l-cni. matched quartz envettes. Nuclear
magnetic resanance spectra were ahtained nsing & Varian As-
snciates HR-60 system with samples in 5-nmini. a.d. tubes., and
resonance frequencies were determined relative to the internal
standard, tetramethylsilane.

Bis-(7-methoxyphenyl)-alkenes (ITa-XVIIIa, Table I).—To a
Grignard salntion prepared fram 1.1 males af mmagnesium turn-
ings, 1.0 mole of p-methoxyphenyl braniide, and 200 ml. of dry
ether in a three-necked flask equipped with a reflux condenser,
s drapping funnel, and o sealed stirrer, was added a solntion of
0.45 male of the ester dissolved in 100 ml. of dry ether during a
periad of 30 min.  After hailing for 1 hr. with vigorous stirring,
the Grignard comiplex was decomposed with 5 N sulfuric acid.
The ether layer was separated, washed with saturated sodium
chlaride salution, and dried over anhydrins sodium sulfate.
After removing the ether, the oil obtained was distilled and
purified by redistillation or recrystallization. Yield, melting
points, and analytical data of the eighteen compounds are shown
in Table I.

Bis-(p-acetoxyphenyl}-alkenes (Ile—XVIlle, Table II),—The
lallowing materials, 0.35 male of a bis-(p-methaxyphenyl)-
alkene, 100 g. of patassium hydroxide pellets, and 400 ml. of
triethyleneglyeal, were mixed in n three-necked flask egnipped
with n 2-dm. high glass tube, 1 sealed stirrer, and o cantact ther-
mameter adjnsted tn 210°. The mixture was heated by an
electric heating muntle and was kept at 210° fur 3 hr. After
caaling to raam temperatire, the dark hrawn mixture was panred
inta 1000 ml. of water, extracted with ether, and acidified with 5
N hydrachlarie ueid.  The dark braown oil which separated was
taken up in ether, washed with saturated sodium chloride solu-
tion to nentral reaction, und dried aver anhydrous sadium snlfate.
After remuving the ether, 250 ml. of ucetic anhydride and a trace
af cancentrated snlfuric acid were added to the residue. The
reaction mixtnre, which immediately becanie warn, wns heated
for 30 min. an a steam bath. After cooling, the mixture was
paured into water und the acetylated compound, which had
separnted as an ail, was tuken np in ether and washed twice with
saturated sadiimn chlaride salution.  The salvents were driven
aff and the bis-(p-acetaxyphenyl)-alkene was distilled and re-
crystallized frimn ethanal.  Yields, melting points, and analytical
data af the seventeen connponnds are shawn in Table I1.

Bis-(y-hydroxyphenyli-alkenes (IIb-XVIIIb, Talle III).—
On henting, 0.015 male ol the pare his-( y-acetaxyphenyl;-alkene
was sapanified on the stewn bath with 30 ml. af 206 patassinm
hydraxide in methanal far 30 min. The free phennl was pre-
cipitated with 2 N hydrachlarie neid, filtered, washed with water,
and recrystallized.  Melting paints and analytical data are ta he
[amnd in Table ITT.

Bis-(j-acetoxyphenyl)-cyclohexylmethane.—A quantity af 33.7
2. (0.3 moled of eyelahexanecarhaxatdehyde, prepared acearding
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Fig. 3.—Dry uterine weight from NMRI mice after three daily
injections af 0.025 v of estradinl-178 benzaate in fmnction of the
body weight.
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Fig. 4.—Uterus grawth ¢nrves. E/(C'is the ratio of the uterns
mean weight from the animals in the experimental granp receiv-
ing during three days the campaund to be studied and the
uterus mean weight fram a cantral graup receiving 0.025 v aof
estradinl-178 benznate diring three days, mean bhady weight of
the experimental granp being the snme as mean bady weight af
the cantral graup (see Fig. 3): O, compaund XIVe; ® campannil
XVIIe; ©, compound XVe; X, campamd XVIIIe; @, campannid
XVIe; @, tri-p-anisylchlaraethylene,
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Fig. 5.—Same experinient as Fig. 4: @, diethyvistilbestrol; O,
estradinl-178 benzaate; X. hexestral.

to Wood and Comley,2? was mixed in a flask with 113 g. (1.2
moles) af phenol.  The mixtnre was stirred far 30 min. while dry
hydrogen chlaride was passed thraugh it.  During this time the
temperatire rase ta 72°.  The gray mass thns abtained was lefi

(22) (. I5. Woml and M. A. Coonley, J. Spe. Criem. Tud., 43, 429 T (1023).
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w1 roann temperatnre Tor S davs and s then rellnsed winh 230,

ol wweerie anhydvide Yor 1 hee The vesnlting elear sohinson wis . CU e resaban
pranred into 1000 L ool water and vhe preecipiinne abngdned wis talline nerss e ceresintlized tatoe T A0 sl
taken npin ether, washed with sonrared sodinmm eldiatde solinion, NI
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Synthexis and Antibacterial Activity of Symmetrical Bis-quaternaries
Derived from s-lonone and Related Compounds
SOt P Herw B G e, avie MW Ganneene?

I verieede Tiisisine Hhghanee-fao frede foe N atde w0

Berrived e N Tt

A series ol new svinmetrical bisspaernary comppamds, devived Trom alliel snbsiinma eccinhioxenyl-, sk
sihgitinted evelohexyl- alkvb snbsiitnied exvelopentyol-, and heanehid aliphatie saines, have Teen preparved Tor
evaliation as aninnierobinl agenrs. Noost ol (e compeanmds showed aostrongg 7o ei/ea and beal (G eiva antibae
Tervial aetivity and, inwdidivion, those tderived Tram terrahivdeaionone exhibived o Handted sysiemde antisiaphylo-

coceal ellfeet inmiee,

Syimmetrical hisonaternary compannds, whose eat-
1onie gronps are dertved fram amines cantimning long
chain alkyl, alkoxyalkvl, and thioalkel motcetios and are
bridecd by an alkylene ehatn, are known ta exhibit
cermicidal activity.®  Antthactertal activity has alza
been deseribed Tor o =eries of  waw-bis(2.2 -dipyridyl-
aminayztkancs,! as well as Tor decamethylenebis4-
aminoginaldiniimm ehlovide) and analogs®

This paper deseribes the preparation mnd anti-
microhial activity of o xevies al symmetrical his-oqna-
Lernary compannds ol the general formnla I, in which 3
end be an alkyl snbstitnted eyvelohexenyl, an atkyl snb-
stitnted evelohexyl, an atkyl snbstitnted evelopentyl
or - branched aliphatic granp, awd wio= 0 ar 1Y,
= alkvl, Y. = Y, ar substitnted alkyl and Z represents
alkylene, alkenvlene, alkynyvlene, p-xvlvlene. aroan
aliphatic chain containing an cther, hvlraxy, ester, ar
amide Mmuetion. The new compannds were ohtamed hy
several methods, nsing mainly g-ionane and related
componds ns starting materints,
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Most of the his-qnaternaries exhibitedd, ax expeeted,
a strang 70 eidra antibacterial activity, often accom-
panicd by woad local antimierobial activity.,  Un-
expectedly, same of the componnds also had a limited
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svstennie antistuphylocaceal effeet in miee, aml i owas
most interesting to Jind that the stmeteal romire-
ments far this v sdecactivity were very specifie, Only
thaze camponnds ol strneture 1o which Howas 2,00
trimethylevelohexyl, o was 0 or 10 Yy and Yo were
wethyl and 7 raneed Trow ethvlene to decamethytene,
<howed  this svstemie activity,  One ol these ram-
pands, NN ChisffomethyR3-e220-trime thvieyelo-
hexvhipropyl] - NN - dimethyl - 15 - hexanediamine
histmethachhiider” (1, has heen tested elinieally and
fonnd ta he nsemlas a tapical antimierohial agent.

Chemistry. The pew svinmetrical hisquaternaries
woere synthesized hy The merhods ontlined e the How
dingr:an for the preparation af 11 Fesentially, 1wo
methods were nsed. Tnane apprmach Smethad Fiopan
cquivalents ol the appraprinte manatertiary amine
wore treated norefnxing acctanitrile with an oee
dihabide, o the alternate ronte ancthod 190 the ap-
prapriate ditertiny amine was treated with 2 gnatim-
nizing aeent sneh o< methyl bromide in acetane at room
tempernture, ar metlawl chlavide i methanot wle
pres<ure ot H007 D twa instanees, the appraprinte
disecondary amine wax diveetly alkylited and gnater
nized Dimethad i nsing methyl ehlorite ar ethel Taa
miede i the presenee ol anhvdrans =adinne carbanate
Finallv, a few of the his-ematermary heomides or iodides
wire comverted ta the corvespanding chlorides hy treat-
ment with freshly precipitated silver chlorde (methonl
G The bis-gnaternaries thns obtained were n=inatly
hygroseopie, and were aften obtained in vartans hy-
drated ervstalline forms,

The mana- and diamines cfahles Tand Ho, nsed as
mtermediates in the preeparation al the his-qnaternaries,
were all new eamponnds, except Tor a few Hhat were
verenthy deserihed > The tevitre mona- aiud diimines

e

it S eliie Tl

sl lisonian: colaeane, 1

e P geros o Taide £ e


file:///ukkc

