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Although several of the compounds were able to
cffect reductions of more than 909, in the worm burdens
in mice with Nippostrongylus brasiliensis, this activity
was only observed at doses near the toxic levels and it
appears unlikely that they will be useful in anthelmintic
therapy.

Experimental Section?!

General Procedure for the Preparation of Methine Cyanine
Todides.—The legend in Tables II-IV described the methods
whereby the methine cyanines were prepared. A representative
example of each of these methods is herein outlined.

Method A.—5,6,7,8-Tetrahydro-4-methylthio-2-phenyl-1,3-
benzoxazin-1-ium iodide? (23.0 g, 0.06 mole), 2-methylbenzothi-
azole methiodide (7.5 g, 0.06 mole), 350 ml of ethanol, and 10 ml
of triethylamine were combined and heated near reflux for 1 hr.
After cooling the reaction mixture, the solid was collected
on a filter to yield 14.7 g (499%,) of crude material. Recrystalli-
zation of this material from methanol yielded 2-[(5,6,7,8-tetra-
hydro-2-phenyl-4H-1,3-benzoxazin - 4 - ylidene)methyl} -3-meth-
vibenzothiazolium iodide (3). See Table I for analytical data
of this substance and other compounds prepared by this method.

(21) Melting points were obtained un a Thomas—Hoover capillary melt-
ing point apparatus and are corrected, Ultraviolet spectra were recorded
vn a Cary 14 recording spectrophotoineter.
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Campannd 3 (1.0 g, 0.002 mole) and 1 ml of aniline were ro-
fluxed for 1 hr. Upon cooling, a solid formed which was cal-
lected and crystallized from ethanal o yield 400 mg 35,5 or
2-11),6,7,8-tetrahydro-1,2-diphenylk 47 LFI) - cuinazalidene hueth -
vi]-3-methylbenzothiazolium iodide (6).

Method B. 5,6,7,8-Tetrahydro-1,2-diphenyl-4-methylthio-
quinazolin-l-ium lIodide (5)-Ta 5,6,7,8-Tetrahydro-1,2-di-
phenyl-4-qiinazolinethione (4.0 g, 0.012 niole) in 200 ml of ace-
tone there wus added dropwise 1.7 g (0.012 male) of methyl
lodide.  After refluxing the reaction mixture overnight the sol-
vent was removed in racuo to give o vellow solid. Crystalli-
zation of this material fron1 acetone gave 5.2 g of 5, mp 262
263°.

Anal, Caled for CoHaINS: )
Fonnd: €, 54.63; H, 4.02; N, 5.88.

5,6,7,8-Tetrahy dro-1-p-fluoraphenyi-2-phenyl-4-methylibio-
quinazolin-1-inm iodide was prepared us ahave.

dnal. Caled for CaHoFINGS: (0, 52,720 1, 4220 N, 5.86.
Fouud: C,32.67: 11,4.44; N, 5.67.

5,6,7,8-Tetraliydro-1-decyl-2-phenyl-4-merhylh hioquinazalin-
I-hunt jodide was prepared as abave.

Anal. Caled far CuHgINS.: ()
Fannd: C, 36.04: H,7.51: N, 5.07.

5,6,7,8-Tetraliydra-1,2-diphenyl-4-methylthioquinazolin-1-
i jodide (51 2.5 g, 0.0054 mole), 2-methylbenzothiuzaoie
niethiodide (1.6 g, 0.0054 nole), 50 ml of ethanol, aud 2 wml of
triethylamine were camnbined and the solntion was heated nuder
reflux for 16 hr After cooling the solution in an ice bath, the
erystals were colleered and reeryvsiallized from ethaunl ta vield
LGgh27 ol 6.
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Ax part of a study of unsymmetrical amino ketals
possessing pharmacological activity,® we have exani-
ined the reactions of epoxy ethers (I})*® with ethylene
chlorohydrin. In one instance spontaneous rearrange-
ment of Ia to l-methoxy-1l-phenyl-2-propanone was
observed.! Treatment of la with ethylene chloro-
hydrin afforded a small amount of a-methoxypropio-
phenone and a mixture of dioxanes (IIT and IV) (sec
Scheme I). The strong methoxyl peak (3.2 ppm) of
IV was apparent in the nmr spectrum of a crude prod-
uct mixture (Figure 1a). Purification resulted in the
loss of the methoxyl signal and an nmr spectrum con-
sistent with structure IIT (Figure 1b)., The dioxane

(1) Abstracted in part from theses submitted by H. L. Jolhnson and A. R.
Patel in partial fulfillment of Ph.D. degree requirements.

(2) Fellow of the American Foandation for Pharmaceatical Eduecation,
1459-1961. Recipient of the Josiah Kirby Lilly Memorial Fellowship, 1961
Ingairies should be sent to the Department of Pharmaceatieal Chemis(ry.
liife Sciences Research, Stanford Research Institute, Menlo Park, Calif.

(3) H. L. Johnson and J. ¥. Oneto, J. Pharm. Sci., 84, 59 (1965).

(4) 1. 1. Temnikova aml F. N. Krupacheva, J. Gen. Chem. USSE, 19,
LT (1949).

(5) C. L. Stevens, W. Malik, and R. Pratt, J. Am. Chem. Soc., T2, 4758

Vs Q.
(G) C. Lo Stevens and 5., Dykstra, ih1d., 76, 1102 (1951).

ring proton quartet at 4.0 ppin (J = 7 cps) was dis-
tinguished from the chloroethoxyl multiplet at 3.7 ppm
in a4 100-Mec spectrum. The second reaction produet
(IV) was never isolated in pure form and its structurc
i# inferred solely on the basis of the similarity of its
nmr spectral features to those of the major product
(ITI) with the additional methoxyl peak and the ab-
sence of any obvious differences in the infrared spectra
of pure and impure samples of III. In addition, ana-
lytical data on impure samples could be rationalized
on the presence of amounts of IV consistent with the
indications of thin layer chromatograms and nr
spectra.  Similarly, no direct evidence is available
for the intermediate formation of the monomeric
chloro ketal (IIa). The intervention of IIa is prob-
able, however, as analogous compounds were isolated
in connection with other epoxy ethers.* Furthermore,
the dimerization of IIa with elimination of alkoxyl
in the presence of excess ethylene chlorohydrin provides
a logical route to TIT and IV,  Analogous dimerization
of e-hydroxy ketals and acetals has been reported.®?
Cheniical evidence substantiated the above conclusions.
The ketal dioxane (IIT) was resistant to basic hy-
drolytic conditions, but unstable in acid media. Treat-
ment of IIT with hydrochloric acid in aqueous dioxanc
resulted in a yellow oil believed to be a mixture of the
isomeric hydroxy ketones Va and Vb,  The infrared
spectrum of the vellow o1l was similar to that obtained
from a sample of Va prepared by the method of Temni-

27y (a) T. I Temnikove and . N. Kropacheva, J. Gen. Chem, USSR, 32,
1197 (1052): o W. E. Parlam und H, I, Reiff, J. An. Chem. Soc., T7, 6341
[ARIETIN
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kova.®? Nitric acid oxidation of III gave a nearly
quantitative yield of benzoic acid,

Pyrolysis of III in an open tube at 200° or its treat-
ment with hydrochloric acid in chloroform for a short
period of time produced the same derivative (VI).
The ultraviolet spectrum of VI indicated a conjugated
chromophore of modified styrene type. The infrared
and ultraviolet data are consistent with the cyelic
enol nature of the system and the limited possibility
for extended conjugation through resonance structures
such as VIa. The nmr spectrum of VI (Figure 2) as
compared to that of IIT (Figure 1b) showed an un-
resolved multiplet at ca. 3.6 ppm corresponding to the
2,5-proton quartet and the chloroethoxyl multiplet of

(8) T. I. Temnikova, J. Gern. Chem. USSR, 10, 468 (1940).

(9) It is reported that Va isomerizes to Vb and that derivatives of the
ilternate isomer or both are obtained from either Va or Vh: A, E. Favorskii
wnd T. 1. Temnnikova, Compt. Rend., 198, 1998 (1934).
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Figire 1.—Proton nmr spectra of samples of increasing purity
of 2,5-dimethyl-3,6-diphenyl-3,6-di(8-chlorosthoxy)-1,4-dioxane
(IIT) in CDCls at 60 Me. Chemical shifts are in parts per million
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Figure 2.—Proton nmr spectrum of 2,5-dimethyl-3,6-diphenyl-6~
(B-chloroethoxy )-1,4-dioxene (VI) in CDCl3 at 60 Mec. Chemical
shifts are in ppm (8).

III, but of one-half intensity. The 2-methyl group of
VI, now bonded to an olefinic carbon, produced a
single peak at 2.05 ppm and the remaining methyl
group gave the doublet at 1.20 ppm (J = 7 cps) with
one-half the intensity of that in the spectrum of III.
The areas obtained by electronic integration of the
spectrum were in the ratio of 10:5:3:3 for phenyl,
5-proton and chloroethoxyl, 5-methyl, and 2-methyl,
respectively. Treatment of the dioxene derivative
(VI) with piperidine resulted in a viscous, noncrystal-
lizable oil. The oxalate salt of the oil showed a
correct analysis for VII oxalate. The formation of
VI serves as additional support for the structure of
ITI. Similar eliminations in substituted dioxanes have
been described in the literature.”® That the reaction
involved in the conversion of IIT to VI might have
some bearing on the anomolous methoxyl analysis
obtained for III is suggested by the observation that
VI failed to give a positive Zeisel methoxyl test. The
monomeric a-hydroxy ketal IId, obtained from Id
and ethylene chlorohydrin and containing both 8-
chloroethoxyl and methoxyl groups, analyzed correctly
for methoxyl.® This indicates noninterference of the
B-chloroethoxyl moiety in the determination. Treat-
ment of IIT with pyrrolidine yielded VIIIa [N(R), =
pyrrolidino] and with piperidine yielded VIIIb [N(R),
= piperidino]. Infrared and nmr data indicated the
absence of hydroxyl, carbonyl, and alkene moieties and
supported structures VIIIa and VIIIb. In particular,
the 2- and 5-proton quartet was clearly visible in both
nmr spectra. FEpoxy ethers Ib!'' and Ie!™'2 reacted
with ethylene chlorohydrin to yield known dimeric

(10) M. Bergmanp aml A, Miekeley, Ber., 62, 2297 (1929); M. Bergmaia«
and G. Weil, 1bid., 63, 1911 (1930).

(11) T. I. Temnikova and N. Alinashi, Dokl. Akad. Neuk USSR, 81, 211

(1951).
(12) C. L. stevens and 1. 11. Coflield, JJ. Am. Chem. Soc., 80, 1919 (1158).
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products (IXY and the anhydro dimer of e-hydroxy-
isobutyrophenonc!®),

Preliminary pharmacologic examination of the terti-
ary amine derivatives (VIII) disclosed less potent
antitremorine activity than exhibited by the previously
prepared monomeric amino ketals.® By the same test
nicthod in mice VIITa completely prevented the tremor
and some parasympathomimetic effects of tremorine
(20 mg/kg) in doges of 100-200 mg kg, Such doses
were tolerated acutely by the animals but were pro-
ductive of apparent CNS depression and/or motor
defieit. Salivation and lacrimation were not consist-
ently antagonized.  Doses of 25-75 mg/kg were not
completely effective but resulted in delayed onset of
tremor.  Beeause of fatal toxieity at the highest dosages
and relatively low potency the compounds were 1ot
studied further,

Experimental Section'*

Preparation of Epoxy Ethers.—The cpoxy cthers l-methioxy-
I-phenyl-1,2-epoxypropane  (In) and  I-methoxy-l-plenyl-1,2-
cpuxybutane (Ib) were prepared according to the niethod af
Stevens and ca-workers.s The yvield of In from e-chlorapra-
plaphenone was 579, bp 58-60° (3 nun), 70-82° (8 mm) [lit.4
bp 65-65° (4 muu)].  The yvield of Ia from e-bromapropiaphe-
nane was 659, bp 98-62° (3 mun); benzonte derivative (a-
hydroxypropiophenone benzoate), mp 100-110° (lit.s mp 10X~
109°);  phenylhydrazone derivative (phenylhydrazidophenyl-
hydrazoue of methylhenzoylearbinol), myp 126-127° (lit.* nip
126°). The yield of Ib froin a-bromobutyrophenone was 627,
bp 64-068° (3 mun) [1it.)? bp 94-95° (10 mm}]. The epoxy cther
I-niethoxy-1-phenyl-2-methyl-1,2-cpoxypropane (Ic¢) was pre-
pared by the method of Stevens and Coffield.!? The yield of I¢
from a-bromoisobntyrophenone was 724, bp 61-63° (3 num)
[lit. 12 bp 68-70° (3 1mm)].

1-Methoxy-1-phenyl-2-propanone.— - Bromaprapiopheuone
(175.0 g, 0.82 male) was added dropwise at roont teniperature to
1 stirred suspension of sodiim methoxide (45.0 g, 0.83 wole) in
anlivdrous cther (500 mnl).  The wmixture was refluxed for 2 lir,
filtered, nud refrigerated overnight. The ether wus renmved
in vacuo and the vellow oil residue distilled.  The mitial fraction
Ibp 58-65° (3 m)| was redistilled. The major fraction was
identified as  -methoxy-1-plhienyl-2-propanone, bp 70-75° 3
mm) i bp 109° (14 nun)]. Uleravialet and infrared spectra
<hawed the presence of a nonconjngated carbanyl finetion. The
pradiet gave positive iodoformt and Zeisel alkoxyl tests and
forimed an mnstable  phenyihiydrazone  derivative, mp  90.5-
91.5°.

drel, Caled Tor CullnO.: C, 7314
72805 1, 7.33.

Semicarbazone, m1p 155-156° (lit.» mp 157.5-158.5%).

Anal.  Caled for CnHN;Os: N, 1899, Found: N, 18.85.

Reaction of 1-Methoxy-1-phenyl-1,2-epoxypropane ( a) with

I, 7.37. Fand: ¢

V13) AL Favorskn, J. Russ. Dhys. Chem. Sov., 44, 1339 71012y, T, [,
Temnikova and N. I Alirashi, J. Gen. Chem. USSH, 23, 1338 11U33),

14y Alelting points (eorrectel]) were determined on a ‘T'lwoinas—1oover
capillury anpdratas.  Doiling poinas are anearreeted.  Llemental analyses,
moleaidar weight 1leterndnations {osmomeerie wnless otherwise indieatel),
methoxyl, and C-methyl determinations are by c¢he Microanalytical Labore-
tory, Departiment of Chemistry, University of California, Rerkeley, Calif.
tltraviolet spectra were oltainenl o1 a Cary Mawlel 11 recording speetro-
photometer wnd infrared speetra on u Perkin-Klmer Moilel 21 double-beant
reennling specrophotometer using putassimn bromide pellets. Proton nmr
speetra were obtained o1ca Variaie Associates Model A-60 spectrometer with
tetrranelhylsilae as internal reference and carlion tetrachloride as solvent
anless acherwise noterl. ‘The mnr instrnment was parchased with fands
from National Secience Foamlatione Grant (21268, Valaes of cheinical
shifis, 8, ure reported in parts per ndllion (ppm) Hownfield from the tetra-
metlylsilane peak taken as zero. The 100-Me nmr spreetram of 111 in CDCly
wus obtained o1 a Varian HR-100 spectrometer throagh the courtesy of Dr.
N. Bhacea of Varian Associates, Palo Alty, Calif. Qualitative methoxyl
iests were performerl Ly 1he method of Zeisel (R. L. Shriner, R. C. Fason,
and D, Y. Cartin, " The Systematie lderdification of Organie Comnpounds,™
1t ed, dnhn Wiley wal Sons, Ine., New York, N. Y., 1056, 1 t16). The
asalinrs wre delies] s M ML Hrenofl fro tecladeal assistanee wnel te Dr.
LA =it fa interpretive assistanee wich infrsaml e altravinlet speean

i1 Koovs Anwers, HL Linlewis, sl AL Miller, Ana,, 526, 142 (1436).
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Ethylene Chlorohydrin.——The epoxy ether Ta (4,15 g, 0.25 noles
wus ndded dropwise with stirring and roaling tn 80,5 2710 male]
of ethylene ehlorahivdrin aver a periad af 90 min, The tempern-
ture was waimaiael below 25°0  After addition was camplere
the niixture was siirred for 15 min. - The preeipitate was washed
with cald methanal. The yield af praduct was 22 1, mp 192
195°  after reervstallization  from  pyvidine. The merhandl
washings were added Lo the filtrate and the mixtire distilled
under vaemun by reimove mareacted ethylene ehlorohydrin o
utethunal. The residuad lignid was washed with distilled water
and extracted with ether.  After evaporation of the ether, distil-
Latian of the residhal yellow oil gave a fraction 74.6 1) builing ai
62-70% 5 noni The melting paint of the =emicarbazone of
thix frariion 716L-162.5%) indieated it 10 Tne g-merhoxypre-
plaplienme dit> mp 1G1-162°),

A sample af the ~olid produer reery=tallized three vimes from
pyridine exhibited mp  193-196° dee. Thin laver ehroma-
tography of the recry=tallized nmterial iliea gel Goan gliass
plates with henzene as the eluent) gave two =pats indieating
two disereet components, lereafter referred to ax A and B.
The najor component, A, exhibited an 2 value of 0.8, and 1he
minar campanent, B, exbibited and £7; valuenf 0.73.

dnall Tomnl: () 63.46, 63410 H, 6.45, 6.51: (1,
1235, OCIH 12005 malwiy 445 Cometlivd, 9.2,

After =evernl rveryvstallizations from benzene  idecalarizing
carbon) empanent A [Py 083, 2,5-dimetrhyl-3,6-diphenyl-s,6-
digg-cllarocthoxy -1 4-dioxane (111} was abtained pure, uli-
aited hy thin liver chromatography.  Proton nmr #pecirn oh-
tained o CHCL ~alntions an individial samples from the abave
~tages of pnvifieation indieated inereasing degrees of purity and
suppaorted the above strnetural assignment. The 60-Me nmr
terpretanion (Figure 1h! was subxtantiated by i spectrnm oli-
tained ar 100 Me whieh indicated no variation in e valne of
the conplivg consiznt Tor the 25-proton gnartet and methyl
doublet.  Additian ot desmeriin oxide ta the salntion of the
dimer in CDCLodid nat alter the nmr spectrnnn: penk at co.
2.2 ppi dne to CDCL impnrities: 247
Al 0.25, 0.8 w1 COCH.

nal. Caled far CollaCLAO: €
mol wt, 4£24: OCll, U, Fomd: C
nal wi, 411y, 425 OCHL, 10,44,

Thin Inyer cliromatography of the naterial from reerystalliza-
tian mother liquors gave two spats of approximarely equal in-
tensity, the 7y valies ol whiclh were in agreement witln thase forned
for component= A ol B above. The noir =pectim (Figure Tao
i CDCL indicated that this material was nniixure of twa similar
catponents in approximately equal amounts. 1t wits assumed
that  caompareny 15 nmight be 2,5-dimethyl-5,6-diphenyl-3-me-
thoxy-6-¢3-chlorocthaxy )- 1d-dioxane (1V).

dnel, Caled Tar 4540 CaullygCLO, (11 and 554 Cylle Clo),
IV OO e TS L 645, CLL 12068 mal w080 Fannd: O
65.04: 11, 6.50: C1L, 1298 mal wt, 400 {eryascopie, Rastl

Attempted Hydrolysis of the Dimer (III) in Alkaline Media.

A mixture of 4.7 g (0.011 umle) of 11T in 75 ml of 357 water in
dioxane containing 10 g of KO was reflnxed for 12 e with
stirring. ‘The wnreacted  dimer waos veenvered i 954 vield
(4.4 ), mp 197 1987 ndepressed npe o dmixinre with starting
material,

Acid Hydrolysis of I1L-— A mixture of 6.8 g t0.010 maole} of
HI in 40 ml of 50¢, dioxane-water containing 3wl of 3747 1101
wax refluxed for 10 hr. The salvent was removed by distilli-
tian,  The residual vellow oil was trested with 35 ml ol 24,
NaOIT snlution and extracted with chloroform. The CLHCL
pluse wasodvied (NSO and coneentrated ta a vellow oil ander
veduced pressure. Distitlation vielded 29 g of vellow ail col-
leeted at 120-160° (16 nun). ‘The distllate gave a negative
Zeisel test for alkoxyl and formed a white, water-soluble com-
pound with saturated sadinn hisnlfite solution; mp abave 22a°
It decolorized bromine in CCly with the liberation of IIBr and
give a negative indoform test and a positive periodute test with
- aceompanying adar of benzaldehyde.  The infrared spectinim
exhibited prominent bands at 295 (OI), $.%85, 5.95 (doublet,
carhamyl), and a1 wenker band at 6.3 u.  The xemicarbazone de-
rivative wmelted at 177-178° dec after three recrystallizations
fram 95C; ethanal,  The reported values for the nielting point
af the semiearbazone of phenylieetylearbinal are 18S9° and
N30 146

15,56,

g (e ~5HT0%

H, 6.1G: 1, 16.67:
I, 0.11: (s, L6058

16 T 1 Temmbova ol B0 N Krosarbeva, /o Gew, Chem. [TSSR, 21,
IS0 1A
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Anal. Cualed for C,H;3N;O.: C, 57.96; H, 6.32; N, 20.28.
Found: C, 57.78; H, 6.73; N, 19.99.

An additional recrystallization from absolute ethanol raised
the melting point to 185-186°.

Oxidation of III.—A suspeusion of 1.0 g (0.0024 mole) of 111
in 40 ml of 309, HNO; was refluxed for 7 hr. The reaction
mixture was chilled and the resulting precipitate was filtered
and washed with water. The ether extract of the filtrate afforded
additional crystalline material. The total yield of benzoic
acid was 0.5 g (85%), mp 119-120°. After recrystallization
from water, the melting point was 120-121°, undepressed upou
udmixture with an authentic sample.

Treatment of III with HCl in Chloroform. 2,5-Dimethyl-3,6-
diphenyl-6-( 3-chloroethoxy)-1,4-dioxene (VI),—A mixture of
1.7 g (0.004 mole) of III in 30 ml of CHCl; containing 4 drops of
concentrated HCl was refluxed for 20 miin. The solvent was
immediately removed by evaporation in an opeu dish on a steam
cone. Petroleum ether (bp 30-60°) was added to the residual
oil, aud the mixture was chilled aund filtered. The product was
recrystallized twice from petroleum ether; yield 1.0 g (739),
nip 107-110°.  An aualytieal sample obtained by additional
recrystallizations from the same solvent melted at 110-112°,
The infrared spectrum showed no hydroxyl absorption and was
identical with that of the componud abtained below by pyrolysis
of III. A mixture melting poiut exhibited no depression. The
compound gave a negative Zeisel test for alkoxyl groups. Addi-
tion of 1:0 ta the solution did uot alter the ninr spectrnni (Figure
2); AR 04 mu (e 9750); AEE 5,98 (C=C), 9.8 & (COC).

X

Anal. Caled for CoxHsClOs: C, 69.66; H, 6.14; Cl, 10.28;
mol wt, 345. Found: C, 69.84: H, 6.21; Cl, 10.14; mol wt,
390.

Pyrolysis of IIL.—The diner II1 (2.25 g, 0.0053 niole) was
heated in an open tube iu an oil bath at 200-210° for 15 miu.
The resulting amber-colored melt was cooled, treated with 5
ml of 959 ethanol and chilled. The crystalline material was
filtered and washed with cold ethanol. The crude yield of VI
was 1.3 g (726), mp 104-108°. Two recrystallizations from
957 ethanol and oune fron1 petroleum ether yielded 0.75 g (419;)
af product melting at 110.5-112°. On standing the material
gradually deecomposed to a yvellow oil.  The infrared spectrum of
the oil was similar to that obtained from the acid hydrolyxis
product of T1I.

2,5-Dimethyl-3,6-diphenyl-6-( 3-piperidinoethoxy)-1,4-dioxene
Oxalate (VII)—A solution of 9.7 g (0.002 mole) of 2,5-dimethyl-
3,6-diphenyl-6-(8-chloroethoxy)-1,4-dioxene (VI) (from treat-
nient of IIT with HCl iu CHCl3) i1 15 ml of piperidine was re-
fluxed for 3.5 hr. The piperidine hydrochloride (130 mg) was
removed by filtration, and the filtrate was evaporated to a
vellow, nonerystallizable oil. The oil wag dissolved in dry
ether aud treated with a solution of 250 mg (0.002 mole) of
oxalic acid dihydrate in 959 ethauol. The precipitated salt
was filtered and washed with ether. The crude yield was 0.45 g
(469%). After oue recrystallization from 95% ethanol, the
melting point was 174-175° dec. An aunalytical sample ob-
tuined by further recrystallization from the same solvent melted
at 174-175°dec.

Anal. Caled for C:HiNO:; C, 67.06; H, 6.88; N, 2.80.
Found: C, 66.93; H, 6.74: N, 2.76.

2,5-Dimethyl-3,6-diphenyl-3,6-di( 3-pyrrolidinoethoxy)-1,4-
dioxane (VIIIa).—A solution of 1.36 g (0.0032 mole) of III in
25 ml of pyrrolidine was refluxed for 7 hr. Air draft evapora-
tion of the pyrrolidine produced a solid which was recrystal-
lized from hexane. The yield was 1.2 g (829), mp 134-138°.
An analytical sample obtained by further recrystallization
from the same solveut melted at 138-140°; nmr (CCl), § 7.3
(multiplet, phenyl), 3.89 (quartet, dioxane ring protous), 3.33
(triplet, alkoxymethylene), 2.55 (multiplet, aminomethylene),
1.5-1.8 (multiplet, methyleue), 1.12 (donblet, methyl), relative
iutensity 10:2:4:12:8:6: A58/ 8.95,9.2,9.3,9.6, 9.9 4.

Anal. Caled for CyuHuN:0s: C, 72.84; H, 8.56; N, 5.66.

Found: C,73.0; H,8.5; N, 5.8 (hygroscopic).
2,5-Dimethyl-3,6-diphenyl-3,6-di( 3-piperidinoethoxy )-1,4-
dioxane (VIIIb).—A solution of 1.36 g (0.0032 mole) of IIT iu
20 ml of piperidine was refluxed for 3 hr. Chilliug and filtration
of the reaction mixture yvielded 0.67 g (86%) of piperidine hy-
drochloride. The filtrate was air-draft evaporated to dryuess.
The residue was dissolved in hot hexane, filtered, and allowed
to crystallize; yield 1.0 g (60%%), mp 147-151° dec. An analyti-
cal sample obtained by several recrystallizations alternately
from hexane aud 95 ethauol melted at 152-154° dee. The com-
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pound gave a mnegative Zeisel test for alkoxyl; nmr (CCly),
§ 7.3 (mnltiplet, phenyl), 3.90 (guartet, dioxane ring protous),
3.30 (triplet, alkoxymethylene), 2.40 (multiplet, aminomethyl-
ene), 1.2-1.6 (multiplet, methylene), 1.12 (doublet, methyl),
relative intensity 10:2:4:12:12:6; AS% 8.95, 9.2, 9.5, 9.7, 9.9 4.
Anal. Caled for CpHyN:0.: C, 73.53; H, 887: N, 5.36;
mol wt, 523. Found: C,73.17; H, 8.82: N, 5.14; mol wt, 474.

Spiranes. XI. Spiro Derivatives
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The interesting pharmacological properties displayed

by spiro-trans-decalin-2,4’-piperidine-1’-(3 -dimethyl-
aminopropyl) dihydrochloride?® (I) made it desirable

S N(CH,);N(CHy), -2HCI

I

to prepare the corresponding 7-methoxytetralin de-
rivative VI (Scheme I). Some of these properties of
I consisted of the inhibition of the KB cell line in tissue
culture at <1 wg/ml and the production of dwarf off-
spring, marked reduction in fertility, microphthalmia in
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(1) Part X: L. M. Rice, E. C. Dobbs, and C. H. Grogan, J. Med. Chem.,
8, 825 (1965).

(2) (a) L. M. Rice, C. F. Geschickter, and C. H. Grogan, 1bid., 6, 388
(1963); (b) I. Guareschi, Atti. Accad. Sci. Torino, 36, 443 (1900-1901).



