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Anal. Caled for CoH1izN;0:: 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 meliing point to 185-186°.

Oxidation of III.—A suspeusion of 1.0 g (0.0024 mole) of 111
in 40 m! 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 vield of benzoic
acid was 0.5 g (85%), mp 119-120°. After recrystallization
from water, the melting point was 120-121°, undepressed upou
admixture 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 IIT in 30 ml of CHCl; containing 4 drops of
concentrated HCl was refluxed for 20 min. The solvent was
immediately removed by evaporation in an open dish on a steam
cone. Petroleum ether (bp 30-60°) was added to the residual
oil, and the mixture was chilled and filtered. The product was
recryvstallized twice from petroleum ether; yield 1.0 g (73%),
mp 107-110°.  An analytical sample obtained by additioual
recrysiallizations from the same solvent melted at 110-112°,
The infrared spectrum showed 1o hydroxyl absorption and was
identical with that of the compound obtained below by pyrolysis
of III. A mixuure melting point exhibited no depression. The
compound gave u egative Zeisel test for alkoxyl groups.,  Addi-
tionn of 120 to the solution did not alier the nmr spectrum (Figure
2y A 274 mp (e 9750); NS 5,98 (C=C), 9.8 » (COC).

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

Pyrolysis of III.—The dimer IIT (2.25 g, 0.0053 mole) was
heated 1 an open tube iun 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 vield of VI
was 1.3 g (729), mp 104-108°. Two recrystallizations from
95% ethanol and one from petroleum ether vielded 0.75 g (419,)
of product melting at 110.5-112°. On standing the material
gradually decomposed to a vellow oil.  The infrared spectrum of
the oil was similar to that obtained from the acid hydrolysis
product of II1.

2,5-Dimethyl-3,6-diphenyl-6-( 3-piperidinoethoxy)-1,4-dioxene
Oxalate (VII).—A solution of 0.7 g (0.002 mole) of 2,53-dimethyl-
3,6-diphenyl-6-(3-chloroethoxy)-1,4-dioxene (VI) (from treat-
ment of IIT with HCl in CHCL;) 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, noncrystallizable oil. The oil was dissolved in dry
ether aud treated with a solution of 250 mg (0.002 mole) of
oxalic acid dihydrate in 95%, ethanol. The precipitated salt
was filtered and washed with ether. The crude yvield was 045 g
(469%). After oue recrystallization from 939 ethanol, the
melting poim was 174-175° dec. An analytical sample ob-
tained by further recrysiallization from the same solvent melted
at 174-175°dec.

Adnal. Caled for CxHzuNO-; 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 IIT in
25 ml of pyrrolidine was refluxed for 7 hr. Air draft evapora-
tion of the pyrrolidine produced a solid which was recrvstal-
lized from hexane. The yield was 1.2 g (829%), mp 134-138°.
An analytical sample obtained by further recrystallization
fron1 the same solvent melted at 138-140°; nmr (CCl), § 7.3
(multiplet, phenyl), 3.89 (quartet, dioxane ring protons), 3.33
(triplet, alkoxymethylene), 2.535 (multiplet, aminomethylene),
1.5-1.8 (multipler, methylene), 1.12 (doublet, methyl), relative
intensity 10:2:4:12:8:6; 255 8.95,0.2,9.3,9.6, 9.9 4.

Anal. Caled for CyxHueN:0.: C, 72.84; H, 8.56; N, 35.66.

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 III in
20 ml of piperidine was refluxed for 3 hr. Chilling and filtration
of the reaction mixture yielded 10.67 g (869) of piperidine hy-
drochloride. The filtrate was air-draft evaporated to dryuess.
The residue was dissolved i 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 hexaune and 95¢; ethanol melted at 152-154° dec. The com-
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pound gave a negative Zeisel test for alkoxyl; nmr (CCly),
8 7.3 (multiplet, pheuyl), 3.90 (quartet, 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; Mo 8.95, 9.2, 9.3, 9.7, 9.9 w.
Anal. Caled for CepHyN:0.: C, 73.33; H, 887: N, 3.36;
mol wt, 523. Found: C,73.17; H, 8.82; N, 5.14; mol wt, 474.
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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

@§><EN(CHZ)3N(CH3>_, 2HCl

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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the I'y, and loss of tails in the Iy generation of Sprague-
Dawley strain rats.®

(Condensation of 7-methoxy-3-tetralone with ethyl
cyanoacetate in the Guareschi reaction? gave II in
low yield (20-35%) and the ammonium salt of IT was
obtained ouly after the addition of a large excess of ether
to the reaction mixture. Attempted hydrolysis of 11
by the usual procedure, employing 60-7097 sulfuric
acid. to the corresponding gem-diacetic acid IIT gave
largely  decomposition and intractable tars, How-
ever, 1t was found that protonged refluxing of the mide
[T with a large excess of concentrated hydrochlorie
acid simoothly hyvdrolyzed II to IIT in fair yvield. The
desired  gem-diacetic acid ITI was converted to the
corresponding anhydride 1V, which was obtained
as u glass: without further purification IV was con-
verted directly to the imide V. The imide V was iso-
lated in pure state by vacuu distillation,  Reduction
of V with lithium aluminum hydride in the usual manuer
guve the desired base VI, which was isolated as the di-
Livdrochlorde.

A comparison of the two compounds for inhibitory
effeets (EDje in g ml) on the growth of IXB cells in
culture gave the following results: I, <1.0, 2.8, <1.0,
0.63; VI. 2.5, 2.6, The inhibitory effects on the
growth of thix cell line were of the same order of magni-
tude. although I seems to be the more potent. The 7-
methoxytetratine analog (VI) of T is at present under-
going tests to determine its effects, if any, on the fer-
tility and offspring of Sprague-Dawley rats,  These
results will be published tater,

Experimental Section

Llememal microanalyzes were performed by Schwarzkopr
Micraanalyviieal Laboratory, Woodside 77, N. Y., aud the Micro-
aualytical Laboratory of the National Institmies of Healih.
All nielting points were determined on o Thomas—Iloover capil-
tarv-type meliing point apparatux and are corrected.

3,4-Dihydro-7-methoxynaphthalenespiro-2(1H),4’-piperidine~
3',5’-dicyano~2’,6'~dione (II).—A =olution of 1235 g (0.68 mole)
of T-methoxy-g-tetralone, of 96.5¢7 purity by a vapor phase
chromatogran, in 160 g af etlivl evanoncetate was prepared and
cooted 16 0% Thix =olution wax mixed with 430 1l of absolute
aleohol that had previously been =uturated with anhyvdrous NH;
at 0% Alter the mixtire had been allowed ta stand in the
refrigerator for 3 week= at 5%, wax diluted with 1300 ml of
anhydrous ether aud allowed 10 staud an additional 2 days
The precipiinte was filtered, washed with anhydrous ether, nud
dried. Tt was dixzolved in boiling water tapproximately 5 L
filtered, and acidified with 400 1wl of concentrated HCL  The
mixtnre was placed in the refrigeraror overnight aud rhe precipi-
fate was filtered, washed with water, and dried at 90° for several
davs. [t weighed 41.5 g 20775 Reery=tallization from ethyl
acetate gave analyiical material, myp 233.5-234.5°,

dnal. Caled for CeHENGO: ¢ 6601 H 489 N B,
Fouwad: €, 66.26: H, 4493 N, 13.68.

7-Methoxytetralin-2,2-diacetic Acid (III)..—The lmide 1I
(25 g, 0.OS molel wax refluxed in a d-L flask with 1500 ml of
concentratedd HCL for 32 hr,  After 36-40 hr of refluxing the
iide hind all diszolved aud a clear solution was obtained.  Ou
cooling, n fivst evop af 11 g was obtained. The filtrate was cou-
cemrated 10 400 ml and, on cooling, vielded an additional erap
of 4+ g Bath erops melted a1 198-201°. The combined crop=
(15 g, 607, ¢ were dizsolved 11 KHCO; =olution, decolorized
three times with carbon and acidified with 109 HCL  The
product 113 g melted ar 200-202°, nuchanged on recrystatliza-
tion from water.

O 1L Geschiekeer. 8 Apruial Clhinical Conference on Cancer, Ugi-
versily of Texas, M. D). Anderson Hospital and Tumor Institute, Houston,

Texns, 14l
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gt Caled for CulT O Foural:, O
64.71: [1, 6.43.
Examination of the infrared spectrum showed no O absorp-
tion aud indicated that the methoxyl group was ntacc.
3,4-Dihydro-7-methoxynaphthalenespiro-2(1H),4 -piperi-
dine-2/,6'-dione~1’-(3-dimethylaminopropyl) (V).—The diacetic
acid TIT (11 g, 0.04 mole) was refluxed for 5 nin with 25 ml of
acetic anhydride. The acetic anhvdride was stripped off /u
vacuo and the crude anhydride cooled. 1t became o viscaus
glassy material.  3-Dimethylaminopropylaniue (5 gi wax added
and the mixture refluxed until a clear welt was obtained. The
welt was heated at 180° for 1 hr and vacuum distilled.  The
product was obtained ax a glass, bp 226-2353° (0.1 (7 g.
5147 ) based on the diacid TI1.
Anal. Caled for CuHaNOy: O, 6974 1 S0 N S
Found: €, 69.52; , 847: N, 0.02.
The imide methiodide was formed in aleohol and melied 2t
206-208°, and ut 211-213° afrer recrystallization from aleohol.
dnal. Caled for CotlaINaOy: I, 26,00, Found: 1, 26.65.
3,4-Dihydro-7-methoxynaphthalenespiro-2(1H),4 -piperidine-
1’-(3~-dimethylaminopropy!) Dihydrochloride (VI).-—The nuide
V (5 g, 0.0 mole), dizsolved 1n 50 mil of tetrahydrofuran (THIE),
wis added 1o« =olution of 3 g of LIAIH; in 250 wl of THEF and
strred and reluxed {or 1 hr, After decamposition with water,
filtering, and =iripping the =olvent, it was uppavent that part
of the prodact was countained in the inorganic eake. The eake
wis extracted twice with boiling ethyl acetate.  These extracts
and the orginal filirate were combed and dried (Nae=O,
Alter filtering the NuaSUy, the addition of aleoholic HCT precipi-
tated the product o4 ¢, 71075, mp 275-279°, Two veervsialhza-
tons from ethanol methanol-cther raized the mehting peint o
2834-2877° dee.
Aol Caled for CalluCLNLOD Coohos: T Sst: CLis2t:
N CHL Found: (V6460 T sxs CLOIN o N T

C. 64.74; T, 6.52.
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The inhibition of =pecific histidine decarboxylase.”
or other less specific enzymes which decarboxyvlate
histidine ax o source of intracelular histamine® = has
tong been regarded as u potentially favorable alterna-
tive to the therapeutic competition with histamine by
histamine antinietabolites,  Among inhibitors of =pe-
cifie histidine decarboxyluse, which have been found ot
particutar nterest, ave e-hydrazinohistidine.? 4-bromo-
3-hydroxybenzyloxyamine,? and  e-methylhistidine.>¢
It had previously been observed, in other pharmaco-
dynamic types, that replacement of a metabolically
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