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The syutheses of trans-3-dimethylamino-1-phenyl-1-propionoxycyclohexane (1) and 4(e)-dimethylamino-2(e)-

phenyl-2(a)-propionoxy-trans-decalin (2) are described.
Ce¢H;Li to give {rans-3-dimethylamino-1-pheuyleyclohexanol (5).

3-Dimethylaminocyclohexanone (4) was treated with

Conversion of 5 to 1 was through treatment

with propionic anhydride in C;H;N. Compouud 2 was prepared by a similar sequence from 4-dimethylamino-

trans-2-decalone.

Unsuccessful attempts to synthesize the ¢is analog of 1 and 9(a )-dimethylamino-2(e)-phenyl-

2(a)-propionoxy-trans-decalin are briefly discussed. The relative analgetic activities show that 1 has an EDg
of 63 mg/kg and 2 is inactive at 100 mg/kg; this is compared to morphine having an EDg of 1.2 mg/kg in this

test.

An examination of published investigations into the
stereochemical aspects of analgetics reveals that a great
deal of the work has dealt with heterocyclic molecules
related to the 4-phenylpiperidine analgetics such as
meperidine and the prodines, With few exceptions,
studies on compounds related to meperidines have
incorporated a 1,4 cyclic relationship wherein the N is
in a ring and the phenyl and polar functions, an ester or
ketone, are substituted on the “central” C separated
from N by two atoms. The proposal by Beckett and
Casy for the analgetic active site was derived from mor-
phine and other quasi-rigid models containing a two-
carbon chain which lies out of the plane of the amine and
pheny! ring. The receptor surface, of necessity, re-
quired a cavity to accommodate this chain.?

In an effort to assess the requirement for an out-of-
plane chain, trans-3-dimethylamino-1-phenyl-1-propion-
oxyeyelohexane (1) and  4(e)-dimethylamino-2(e)-
phenyl-2(a)-propionoxy-trans-decalin (2) were synthe-
sized as potential analgetics.?

0,CC,H,

0,CC,H,

N(CH,),

1 2

Compounds 1 and 2 contain the minimum structural
features for analgetic activity with one exception:
there is no “out-of-plane two-carbon chain.” A com-
parison of the relative activity of 1 and 2 should also
yield information on the preferred conformation for
maximum potency. Compound 1, being a flexible
system, can accommodate the receptor and should be
more active than 2. However, if the activity of the
rigid model 2 approaches that of 1, then it can be rea-
soned that the action of 1 is exerted in the most stable
conformation as represented in structure 2.

(1) This work was supported in part by Grant GM-1341, Division of Gen-
eral Medical Sciences, and by Grant IK3-CA-10739 from the National Can-
cer Institutes, National Institutes of Health, Taken in part from the disser-
tation presented by A. A. Ramsey and P. E. Hanna to the Graduate School,
The University of I{ansas, in partial fulfillment of the requirements for the
Ph.D. degree.

(2) (a) A. H. Beckett and A. F. Casy, Progr. Med. Chem., 4, 171 (1965):
(b) C. A. Winter in "Analgetics,” G. DeStevens, Ed., Academic Press, New
York, N. Y., 1965.

(3) cis-trans nomenclature refers to the relative orientation of the polar
functions; eis ortrans 1-OCOEt/3-NMea.

The synthesis of 3-dimethylaminocyeclohexanone (4)
{Scheme I) was accomplished by the conjugate addition
of Me;NH to 2-cvelohexen-1-one (3) utilizing conditions
described for the addition of primary and secondary
amines to methyl vinyl ketone.*

Treatment of 4 with C¢H;Li according to the method
of Ziering and Lee® afforded trans-3-dimethylamino-1-
phenyleyclohexanol (5). The corresponding cis amino
alecohol 6 could not be detected by glpe, column chro-
matography, or examination by tle. Reaction with
CeH;MgBr also gave only 5. The structure of 5 was
assigned on the basis of its ir spectra taken at various
concentrations in CS,. These spectra showed only a
single non-H-bonded OH band at 3604 em~! which did
not disappear upon dilution to very low concentrations.®
The absence of intramolecular H bonding indicates there-
fore that OH and MeN groups in 5 are (rans.
Esterification of 5 was carried out smoothly in refluxing
pyridine-propionic anhydride’ to give 1 in 609 yield.

The synthesis of the cis isomer 6 was attempted by
several routes. CgH;Li addition to the monoketal of
1,3-cyclohexanedione (7)% gave 7-phenyl-1,4-dioxaspiro-
[4.5]-7-decanol (8). Treatment with dilute HCI af-
forded the best yield (~209) of the ketone 9, the ma-
jority of the product being the elimination reaction to
give the conjugated ketone.

Treatment of 9 with NaBH, afforded cis- and trans-3-
hydroxy-1-phenyleyclohexanol (10 and 11) in a 1:1
ratio. The two isomers were separated by column
chromatography and their structures were assigned on
the basis of the order of their elution from the column
and nmr data. Ir studies were not employed because
of the low solubility of the compounds in nonpolar
solvents. Isomer 10 (mp 136-137°) was the first
compound eluted from the column; the nmr spectrum
shows the 3 proton deshielded to §4.18 by the 3-OH aud
the observed half-band width of 11 Hz is that expected
for an equatorial proton.® Isomer 11 (mp 137.5-138°)
was eluted from the column with more polar solvents
indicating stronger binding to the silica gel matrix.

(4) N.C.Rossand R, Levine, J. Org. Chem., 29, 2346 (1964).

(3) A. Ziering and J. Lee, 7bid., 12, 911 (1947),

(6) J. R. Dyer, ""Applications of Absorption Spectroscopy of Organie Comn-
pounds,’ Prentice-Hall, Englewood Cliffs, N. J., 1965, p 36.

(7) A. H. Beckett, A. F, Casy, G. Kirk, and J.Walker, J. Pharm. Pharmu-
col.. 9, 939 (1937).

(8) M. P. Mertes, J. Org. Chem., 26, 5236 (1961).

(9) N.S.Bhlaccaand D, H, Williams, ' Applications of NMR Spectroscopy
in Organie Chemistry," Holden-Day, San Francisco, Calif., 1964: (a) p 79;
(b) p 47.
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The nmr speetrum of tsomer 11 exhibits a deshielded
S-proton band at § 3.54 with 22-Hz half-band width,
corresponding to un axial proton.’  Thus, 10 1s -1«igne(l
the strueture in which the 1- und 3-OH groups are ¢/s-
dinxial aud the izomer 11 i~ assigned the strueture i
which the 1- und 3-OH arve trans with the 3-OH group
extsting  primartly in the equatorial  conformation.
Although both 10 and 11 uare flexible evelohexyl ring
svstenis, it s to be expected that o 1.3-diaxial urange-
ment of the OH groups in iy iromer 10 would be stabi-
lized by mtrumoleculin H bonding while a 1,3 axial-
cquatorial ortentation of the OH groups in 11 should be
favared over the alternate conformation which would
precipitate zevere 1.3-diaxial interactions between the
CeH; and 3-OH.  These conclusions nre reinforeed by
comparizon of the chemieal shifts of the 3 proton tn 10
and 11 whieh ave § 4.185 aud 3.0+, respeetively. o

The next step in the sequence proposed for the <ynthe-
<ix of 6 called for =clective formation of trans-3-p-tolu-
cnesulfonte ester 120 Fster 12 wax prepared in
pyridine and it proved to be stuble in solution but de-
(-ompo\'od upon exposure to air.  Attempted displaee-
ment of the sulfonate ester 12 with MeaNH at tem-
peratures below 707 afforded onlv unehanged 12 while
reactiott at higher temperttures produeed tars.  NaNj
displaicement of the sulfonate group of 12 under condi-
tiots dexeribed by Bose and coworkers™ oceurred fairly
smoothly.  However, LAH reduction of the correspond-
ing 3-azide afforded ouly wnreacted azide or tars de-
pending upon the conditious nnder which the reactian
wis carried out.

Other unsuecessiul approuaches to the preparation
of 6 involved the attempted displacement of the methio-
dide salt of 8 by such N nucleophiles as Me,NH and
X?l.\';;.

A pathway for the synthesis of 2 was proposed which
cilled for the conjugate addition of MesNH to trans-
A#2-decalone 14, The requisite olefinic ketone 14 was
obtained by bromination! of trans-2-decalone in AcOH to

110y A, . Bose, J. Y. Nistner, and L. Farber, J. Org. Chem., 2T, 1915
CDI62).

(1ty (a) M. D, Mertes, A. A. Ramsey, P>. 12, Hanna, and D. Miller, in pirep-
aralinn; (h) C. W, Shoppe and T. F. Bellas, .J. Chem. Soc., 3366 (1963).
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form bromo ketone 13 whiclt wis dehyvdrohalogenated ta
14 with 11,CO; and LiBr it DMEF? (Scheme IT).  Addi-
tiont af’ Me.NH to 14 produced the amino ketoue 15
WS \\'hich treated direetly \\’ith CeHiLi to give o single
ixomer, 4(e)-dimethylimino-2(c)- ph(*n\l 2()-hydroxy-
trans- decalin (16).  The ir speetra of dilute solitions of
16 it tetrachloroethiviene exhibited a <ingle OH absorp-
tton hand at 3610 em ~which did not dimintsh upon dihu-
tiotr.  The ubsence of any absorption bandx charaeter-
istic of intramolecular H bonding indicintes thut the 2-OH
and the $-NMew groups of 16 cannot be g 24-diaxial
configurntion.  When 16 wuas subjected ta aeid enti-
Ivzed solvolysix, the ouly aniino aleohol recovered was
unchanged 16, Thus the C¢H; group was not epi-
merized and it s assigued the stable equatorial con-
figuratiott.  Since 16 has an axial OH group at (-2
which does not H bond with the 4-dimethyvluamine
moicty. the dimethylamino = assigned the equatorinl
configurationr.

A variety of estertfication methods were employed in
an effort to convert 16 to its propionate ester 2, but
regetions requiring the application of heat in the pres-
ence of acid or base decomposed 16, while room-temper-
ature reactions afforded unchanged starting material
The syvnthesis of 4(c)-dimethylamino-2{¢)-phenyl-2(aj-
propionoxy-trans-decalin - (2) was accomplished by
treating the PhLi adduct of 15 directly with propionie
authvdride in the manuer described by Cusy and co-
workers.1?

Several schemes were employed in an attempt to pre-
pare a trans-decalin analog containing an axial di-
methvlamino substituent at the 9position. Introduetion
of N at the 9 position was sought by attempted conju-

19

(127 E.J. Corey and \. G. Hartman, J. Amer, Cliem. Soc., 87, 5736 (19851,
(13 AT Casy. M. AL Torio, and Y. Pocha, J. Chem. Sov., C, 942 (1867).
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gate additions of NH;, Me,NH, and NaN; to ALS-2-
decalone which was prepared according to the method
of Stork and coworkers.!* None of these Michael-type
reactions proved to be a satisfactory method of obtain-
ing a useful intermediate.

An alternate route to the 9-axial amino-trans-decalin
system was through Hoffman rearrangement of a 9-
carboxamide moiety. For this purpose, the Michael
addition of KCN to A'%-2-decalone was performed
according to the methods of Nagata and coworkers® to
afford a mixture of 9-cyano-cis-and-trans-2-decalones
(17). The mixture of cyanodecalones was allowed to
react with ethylene glycol to form the corresponding
mixture of ethylene ketals. The isomers were separated
by fractional erystallization to yield the desired 9(a)-
cyano-trans-2-decalone ethylene ketal (18).* How-
ever, all efforts to hydrolyze 18 to the corresponding
carboxamide in refluxing NaOH-H,0, mixtures afforded
only urnichanged 18.

The synthesis of 9-carboxamide-trans-2-decalone (19)
was accomplished by the procedure of Meyer and
Schnautz® which involves addition of KCX to the olefin
in a MeOH-H;O medium. The resulting mixture of
9-carboxamide-cis- and -trans-2-decalones was separated
by fractional erystallization to afford 19. When 19 was
treated with ethylene glycol in order to prepare the
ethylene ketal, the only product which could be isolated
was the 2-(8-hydroxy)ethoxy-y-lactam 20, character-
ized by the ir spectrum which exhibits a lactam carbonyl
band at 1692 em—! and does not contain the “amide II
band” in the 1587-em™! region which is characteris-
tically present in the spectra of primary amides. The
formation of 20 is not surprising in view of the findings
of Meyer and Schnautz'® who reported that 19 exists in
solution almost exclusively as the hydroxylactam.
Nagata and coworkers" reported formation of similar
ethylene glycol derivatives when the synthesis of the
ethylene ketals of some 3-keto steroids containing a 5-
carboxamide substituent was attempted.

Protection of the carbonyl group of 19 by formation of
the dimethyl ketal was also unsuccessful. The ethylene
dithioketal of 19 which had been previously reported?®
was prepared, but treatment of this compound under
Hoffman conditions (Br, and NaOCH;) did not afford
any identifiable products. Hoffman rearrangement of
the unprotected keto amide 19 was also unfruitful.

Biological Results.—The analgetic activity of 1 and 2
was examined by the mouse hot plate method using
subcutaneous administration.’® Compound 1 had an
ED; of 63.6 mg/kg (55.1-73.4 mg/kg) with an onset of
4 min, peak of 26 min, and duration of 135 min. Com-
pound 2, the analogous 2,4-frans-decalin was inactive up
to 100 mg/kg. Compound 1 has marginal activity
compared to morphine and codeine (EDj = 1.2 and
7.5 mg/kg). The failure to observe any significant
activity in the rigid analog 2 would suggest that 1,

(14) G. Stork, A. Brizzolaru, J. Smuskovicz, and R. Terrell, J. Amer.
Chem. Soc., 86, 207 (1963).

(13) W, Nagata, I. Kikkawa, and M. Fujimoto, Chem. Pharm. Bull.
(Tokyo), 11, 226 (1963).

(16) W, L. Meyer and N. G. Schnautz, J. Org. Chem., 27, 2011 (1962).

(17) W. Nagata, 8. Hirad, H. ltazaki, and K, Takeda, ibid., 26, 2413
(1961).

(18) The authors wish to thank Dr. E. L. May of the National Institutes of
Health for testing these compounds. The methods used are described in the
following references: (a) A. E. Jacobson and E. L. May, J. Med. Chem. 8,
563 (1965): (b) N. B. Eddy and D. Leimbach, J. Pharmacol. Exptl. Therap.,
107, 385 (1953).
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being a flexible system, is exerting its action in a con-
formation other than the preferred as shown. How-
ever, the relevance of these conclusions to analgetic
activity is subject to question since 1 has only marginal
activity and the hot plate test does not necessarily re-
flect analgetic properties.

Experimental Section'®

3-Dimethylaminocyclohexanone (4).-—A =solution of 20.0 g
(0.21 mole) of 2-cyclohexei-l-one in 75 ml of E,O was added
dropwise with stirring to an Et.O solitiou of anhydrois Me,NH
(34.0 g, 0.75 mole) in an ice bath., The solution was stirred
for 2 hr at 0-5°. Et,0 and excess MesNH were evaporated
under N to afford 4 as a brown oil which was uitilized i the next
reaction without further purification. The picrate of 4 was pre-
pared in aud recrystallized from EtOH, nip 128.0-128.5° (lit.2¢
102-103°,131-132°). Anal. (CHsN.Os)C, H, N.

trans-3-Dimethylamino-1-phenyleyclohexanol (5).—A  soln-
tion of crude 3-dimethylaminocyclohexanone (4) (0.21 mole)
i1 50 ml of dry Et,O was added dropwise with stirriug to 0.30
mole of freshly prepared C¢H:Li in an ice batli, After addition
was complete, the mixture was stirred overuight at 25°. The
reaction mixtire was cooled and 100 ml of H.() wax added drop-
wise with stirring. The Et:0 aud HyO layers were filtered to
afford 22 g of crude 5, mp 129-132°.  An additional portiou of 5
was obtaited by extraction of the aqieons layer with CHCls.
The combined organic portious were extracted with 200 nul of
59 HCL The HCI extract was made basic with 59 Na,COs
and extracted with CHCl;. The CHCIl; layer was washed with
H,0, dried (MgSO,), and evaporated to afford a dark liquid
which was dissolved in acetone and filtered with Norit. Addi-
tion of Et:0 to the filtrate resulted in precipitation of 3.02 g of 5;
total yield was 609, from 2-cyclohexen-l1-one. The product
was recrystallized from Et,0O and from MeAc¢ Ce¢His, mp 136-

137°. A sample was purified for elemeutal analysiz by sublima-
tion [100° (0.15 mm)], mp 136-137°. Anal. (C HyNO),
C, H, N.

trans-3-Dimethylamino-1-phenyl-1-propionoxycyclohexane (1),
—A solution of 3.0 g (0.013 mole) of 5 in 20 ml of auhydrous
C:Hs;N and 20 ml of (EtCO)0 was stirred at 120° for 12 hr.
The reaction mixture was cooled to 25° poured iuto an iced
solution of dilnte NH,OH, and extracted with Et.0. The Et,0
extracts were washed with H,O, dried (MgS0s), and evap-
orated in vacuwo to afford a dark liquid which was chromato-
graphed on alumina. The colimn was eluted with CsHie—CeHoe
and CsHe—EtOAc mixtitres to yield 2.16 g (607 ) of 1.  The meth-
iodide of 1 was prepared i Et,0 aud recrystallized from EtOAc-
MeOH, mp 207.5-208.5°, Anal. (CisHxINO.)C, H, N.

3-Hydroxy-3-phenylcyclohexanone (9).—Au Et,O soliution of
1,4-dioxaspiro[4.5]-T-decanone? (7) (11.0 g. 0.07 mole) was added
dropwise with stirring to au Et,O sispensian of freshly prepared
CeH:Li (0.15 mole) cooled in an ice bath. After additiou the
reaction mixture was stirred at 25° for 3 hr. The reaction flask
was agaill cooled and the mixtitre was deconiposed by dropwise
addition of Hy;O. The Et.O layer was =eparated and dried
(MgSO,). Removal of the solvent afforded cride 8 ax a brown
liginid.3

The alcohol 8 was dissolved in 50 ml of Et.O and stirred for 4
hr at 25° with 150 ml of 59 HCL The layers were separated
and the aqueous layer was extracted with several portious of
Et,0. The Et:0 extracts were combined and dried (MgSO,),
and solvent was removed in vacuo. Trituration of the lignid
residiie with a small volume of Skellysolve B and Et.O afforded

(19) All melting points were taken on the Thomas-Hoover capillary melt-
ing point apparatus and are corrected. Analyses were performed by Mid-
west Mierolab, Ine., Indianapolis, Ind., by Weiler and Strauss Microanalyti-
cal Laboratory, Oxford, England, by Bernhardt Microanalytical Labora-
tories, Muhlheim, Germany, and on an F & M Model 185, University of
Kansas. Ir spectra were recorded on Beckman IR-8 and IR-10 spectro-
photometers, nmr spectra on Varian A-60 and A-604 analytical spectrometers
with MesSi as internal standard. Uy spectra were recorded on the Beckman
DU spectrophotometer. Unless noted in the Experimental Section the nmr
and ir spectra were as expected. ‘Yhere analyses are indicated only by sym-
bols of the elements, analytical results obtained for those elements are within
+0.4% of theoretical.

(20) (a) M. Mousseron, R, Jacquier, A. Fontaine, and R. Zagdoun, Bull,
Soc. Chim. Fr., 1246 (1954); (b) U. Bruckhardt, C. A, Grob, and H. R. Kiefer.
Hele. Chim. Acta, 50, 231 (1967).
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US2 g (204 from 7) of 9, which was recryvstallized from .0
and  from MeAc—cyelohexane (mip 155-156°).  Anal. (Ci.-
11,0, C, H,

cis- and trans-3-Hydroxy-3-phenylcyclohexanol (10 and 11.

A =olirtion of NaBH, (0.30 g, 0.013 mole) i 50 nil of 95¢; IEtOH
wis added in small portions ta are BtOH solntion of 9 (3.0 g,
0.016 mole) cooled inn an ice bath.  After stirring for 1 hr, several
williliters of glacial AcQI were added ) destroy excess Nal3lly.
The mixture was evaporated ta 50 ml nuder N, diluted with
1,0, made busic with NuyCOy, and extracted with CHCL.  T'he
combined extraets were dried (MgS0,) and evaporated vr vaceo
to vield 2.84 g (957 ) of the mixed isamers ax a white salid.  The
two isomers were separated by colimn chromatography on
silien gel; elution with CeHe and CsHe-151,0 atforded 1.39 ¢
(4547 of the cis izomer 10 followed by 1.44 g (469 ) aof teans
Isom 111,

Isamer 10, recrystallized from MeAc—Cell, melted at 1H6.5-
1377 e (CDCL) 1.16-2.50 (8 H, CsH\y), 3.33-4.00 (2 11,
OH 3}, 4.00-4.36 11 I, HCOH, W, = 11 Hz), 7.06-7.68 (5 11,
aranptic).  Anal. (Cpll00) €, H,

Isomer 11 recrvstallized from MeAce-Cslty melted at 137.5-
1589 nmr (CLDe30) 0.92-2.20 (8 H, CeH\yp), 3.50-4.1%8 (1 1,
HCOH, Wy = 22 Hz), 4.18-4.90 (2 M, OH), 6.98-7.68 (5 1,
aromatie.  Anal. {(CnMH00 C, H

{cnns-3-Hydroxy-3-phenyleyclohexyl p-Toluenesulfonate (12}
—Coipound 11 70L5 g, 0.0026 wole) was dissolved in 25 nil of
dry CoHEN and rooled to 0°0 p-"Toluenexulfonyl chloride (0.57
g, 0.003 male) was added and the <olutbm was kept at 0° for
24 hr. After the sddution was poured tito 100 ml of ice-Ha.t)
and acidified with HCL, 0.49 g of 12wax obtained by filtration. Re-
crvstallization from MeAc-CgllTe gave white erystals, mp 100~
1017, "I'he material decomposed rapidly v standing giving u
dark green solid.  Charicterization of the white solid by ir and
nnr spectroscopy gave the expected resulis.

3-Bromo-irans-3-decalone {13).!1---\ scdution of Br, (65.5 ¢,
041 mole) in 100 ml of glacial AcOTT wax added with stirring to
leaas-2-deculoe (60.0 g, 0.39 umle) in 900 wl aof glacial AcOLT.
The reaction mixtire was <tirred far 45 min at 25° and partitianed
between CIHCL and .0, The CHCly extracts were combined,
washed repeatedly with 1.0, dilute Na.COs, and again with
11,00, The <olution was dried (AMg=R0,) awd evaporated wnler
viewn giving 02,3 g (1004, jof 18 ax s hrown oil which was ntilized
in the next restetion without furrher purification,

teqas=A3-2-Decalone (1412-A solition of bramo ketane 13
{45.1 g, 010 mole? in 50 mi of dry DMF wax added 10 a stirred
suspension uf anhydrons LiBr 26.0 g, 1.30 umle) and Li.Ct)
(34,5 g, .46 wale 111 200 ml of drv DM at 120° under N.. The
ixture was stirrert at 120--125° for 2 I, cocled, poured into ¥00
wl ot 2577 AcOT, aud extracied with =everal portions of C11CT.
The cnubined extracts were washed with TLO, dried (MgsO;
and evaporated in raceo to give s brown liquid which was dixtilled
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under Ny to atford 14 (16,9 g, 5384, bp 66--71° 10.2 11u11) us a rela-
tively pure lignid.  The product was further purified by prepara-
live tle on silica gel (hexane-Et.0, 1:13 nur (CDCLG 0.75-2.00:
b2 M), 5.04 {1 H, doublet, J = 10 Hyz with fine =plitting, C'H=-
CHC==0), 6.72 (1 H, doublet, J = 10 Hz, CH=CHC--07;
v AR08 5 g (e 91700,

The semicarbazone of 14 was prepared in EtOT and recrystal-
lized from EtOT-110 and EtOH-EtOAc, mp 204-207°, Anal.
fCoHEN;OY G N

4:e)-Dimethylamino-2{e)-phenyl-2{a}-hydroxy-/;«s-decalin
1165 T a stivved solution of Me.NTH (225 ml) in 100 ml of Ft.0r
was added wonlution of 14 (10.0 g, 0.066 mwle) in 50 ml of 1910
at 0-5% Afrer addition, the reaction wax <tirred fir 6 Iir at 0°.
loxeess Me N1 ad KO were evaporated nnder Ny giving erude:
Hedimethylamies-treaes-2-decalone (15) as a brown nil.

A sphitiownt 15 70,066 mwle) in 50 mt of anhydrous Bi,0) was
added dropwize by a ovold, stirmed suspension of Cel:TA (0.26
umle) in H0 ml of 100 After addition, the mixture was stirred
overnight ar 257 The reaction flask was enoled and 50 ml of
110 was added dropwise. The 76,0 laver was separated, dried
M R0 il evaporated under vaciain to atford 18 g of visceons
liguid which was chironntographed »i nentral alumina cieivity
grade TTh Nonpolar conmponents were eluted with Skellysolve
B-Cell.  Elntion with Calli-E1OAr nitorded .76 @ 437, from
14 of 16 as 1 hrown glass,

The methiodide of 16 was prepared in CsHy and recrystallized
fromr MeOH-F10A¢, mp 165-166°.  Anal. 1CellINOY )
I, N.

4ie }=Dimethylamino-2ie)-phenyl-2(a)-propionoxy-iras-decalin
20 --An O selution of 15 (0.04 male) was added dropwise
with stirring to a conled suspension «f freshly prepared CiH;Li
{0.08 nmwle) in 50 1l v 6.0, The ice bath was removed after
addition and the mixture was stirved for 2 e at 25°. The reac-
tinn was again vooled and {126.CON0 £26.0 g, 0.20 umle) in H0
wt ot 0 was added, After stirring 6 hr at 25°, the veaction
was cooled and treated with 10¢7 Na,CO; sohition,  The Q)
lnyer was =eparated and 1077 NaOH wiux udded to the H,0 layer
which was further extracted with CHaCl,  Organie extracts were
cowtbined, washed with 1.0, dried (Naw,SQL), and evaporated
fc vacac, The dark liquid residite was chramatographed oun a
colmmn of newrral alumina (activity grade I1).  Nonpedar com-
ponent= were eluted with Skellysolve B-CsHys  Flluticn with
Calli=1tOAe afforded 145 @ 72007 fram 153 of 2 ux 1 thick »ik
A 4(‘-_-1]’];::N('-;1(j', I1,N.

Acknowledgment.-— The authors wish to acknawl-
edge the assistance of Professors James D, McChesties
and Robert A. Wiley of this department during the ab-
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Benzeneboronic acid and seven of its homologs containing electron-withdrawing substituents were moderately
effective chemosterilants of house flies, Musca domestica L. Tlhe sterilizing activity of 39 cyclic condensation
products of benzeneboronic acids with o-aminophenol, pyrocatechol, or other aromatic compounds was often

higher than that of the parent boronic acid.

The reproductive capaeity of insects can be reduced
or eliminated by various types of chemical compounds.?
Chemosterilants containing boron have been described
only recently®* und the full scope of their activity has
not been explored.  Beenuse species specificity iz a
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distinguishing featurc of most chemosterilants that are
not alkylating agents, structure—activity correlations
catmot be applied generally to other than the test
species. This paper deseribes the sterilizing activity of
certain boron compounds in house flies, Musca domestica
I... but some of these compounds were also tested in
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