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mmol) in H.O (10 ml).
no change by ir or tle.

Mercury (II)Bis(2-carboxy-1-cyclohexyl Mercaptide) (14)—
Thiol 7 (20 mg, 0.12 mmol) in 2 ml of EtOH was treated with an
excess of 109, Hg(CN); solution in EtOH. The mercaptide 14
precipitated on cooling, and recrystallization from EtOH-H,O
gave colorless plates (13.6 mg, 429); mp 160-161°; ir (KBr)
5300-2400, 1690, 1440, 1400, 1240, and 1200 em—!, tle on Brink-
manu MN Polygram (polyamide) developed in MeOH at ca. 25°
showed only a single spot under uv light (R; 0.24). Anal.
CHHegHgO.;Se) C, H, =,

2-(2'-Protoaminoethyldithio)-1-cyclohexanecarboxylate (8).—
Thiol 7 (1.02 g, 6.4 mmol) in 6 ml of EtOH was added during 10
min to a stirred solution of 4 (1.64 g, 6.4 mmol) in 4 ml of 1.7
EtOH-H,0. After 4 hr at ca. 25°, a cold solution of KOH (0.71
g, 12.7 mmol) in 5 ml of H.O was added, and the mixture was
stirred at 0° for 0.3 hr. In order to initiate precipitation, Et,O
(1 ml; was added. After 2 hr at 0° a white solid separated.
Disulfide 8 was collected and washed with H,O and with EtOH.
A white powder resulted (0.86 g, 57<); mp 217-219° dec. Re-
erystallization from H.O (100°) gave 8 as colorless plates with
mp 230° dec. Tle of 8 on Eastman Chromagram Type K301R
(silica gel) developed with EtOH-H.O-NH,OH (25:3:4)1
at ca. 25° showed only a single spot (R: 0.53); ir (KBr) 3200-
2200, 1610, 1510, 1400, and 1275 em~™L  Anal. (CoHiNOsS,)
C,H. N, 8

{rans-2-Aminoethyl 2-Chlorocyclohexyl Disulfide-HCl (10).—
The thiol 9 (1.51 g, 10 mmol) and 4 (2.57 g, 10 mmol) were
stirred in 20 ml of 2:1 EtOH-H.O for 0.5 hr at ca. 25°. Evapora-
tion helow 30° gave a white residue, which was dissolved in 25 ml
of HyO and was extracted with 50 ml of Et.O to remove unchanged
9. The aqueous layer then was shaken with 50 ml of Et,0 while
10 ml of an iced aqueous zolution of KOH (1.7 g, 30 mmol) was
added. The H.O layer was extracted twice more with Et.0.
Each organic layer was backwashed with H,O and immediately
shaken with the xame portion of 1.0 ml of 12 N HCl in 10 ml of
H.O cooled in an ice bath. The HCI solution then was treated
with 5 ml more of 12 ¥ HCL Precipitation of 10 occurred im-
mediately. The crude 10 was isolated by filtration, washed with
hexane (20 ml), and carefully dried in a desiccator (CaCls).
Dixulfide 10 was washed with Me.CO and dried under reduced
pressure: .33 g (209}, mp 148-150°.

Tle of 10 on Eastman Chromagram (Type K301R) developed
with 9567 EtOH at ca. 25° showed only a single spot (R¢ 0.42); ir
(KBr) 3200-2300, 1575, 1500, 1440, and 725 cm™'. Anal.
(CsH:CLNS) C, H, Cl, 8.

a-12-Protoaminoethyldithio )cinnamate (12).—Thiol 11 (23.00
g, 0.13 mol) in 200 ml of EtOH was added with stirring to 4
(33.00 g, 0.13 mol) in 120 ml of 1:1 EtOH-H,0. The mixture
was stirred for 4 hr at ca. 25°. Evaporation below 30° gave a
paste, which was dissolved in 100 ml of H:O. A cold =olution of
KOH 114.1 g, 0.25 mol) in 100 ml of H.O was added slowly.
A red oil separated. The mixed oil and H,O were washed with
100 ml of Et.O0. The aqueous layer was decanted from the oil,
which then solidified. Reerystallization from H,O (100°) gave
12 as a red-orange powder having mip 135-138° dec; 9.27 g
(28%,); ir (KBr) 3100-2200, 1600, 1540, 1450, 1340, 850, 780,
750, and 680 ecm ™.  An identical sample (by ir) was recrystal-
lized repeatedly from H,O to give 12 having constant mp 136-
138° dee. Adnal. (CuHiNOSS:) C, H, N, S.

{14) D. Braun and H. Geenen, J. Chromatog., T, 56 (1962).

Acidification gave thiol 7, which showed
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For some time we have been interested in the effects

of various alkylating agents on the reproduective pro-
cessex of houseflies and mice. Certain N ,N-bis(aziri-
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dineacetyl)-a,w-diamine derivatives were effective as
chemosterilants for houseflies! and some acted as
sterilants for male mice.2 These amides seemed to
be less toxic than the corresponding urea derivativess
and we were anxious to replace the aziridine alkylating
function with another one, namely, the methanesul-
fonate group. A series of these derivatives was syn-
thesized from the corresponding hydroxyacetyl de-
rivatives and evaluated for its effects on the repro-
duection of houseflies and mice. Tables I and IT sum-
marize the chemical data on the carbomethoxyacetyl
and hydroxyacetyl intermediates and Table IIT sum-
marizes the data on the final methanesulfonates.

TasLe 1

BIs(CARBOMETHOXYACETYL)DIAMINES,
CH,0COCH,CONH(CH.),NHCOCH,0COCH;

Yield, Reerystn
n % Mp. °C solvent Formula®
6 37 187.5-188.5 H:0O CisH2uN20g
7 44 159-160 H.0O CisH26N204
8 47 147.5-148.5 Dioxane + H20  CisHaxN204
9 47 116-118 Dioxane + H:0 C1»H3oN 204
10 49 117.5-119 EtOH + H:0 CisHz2N204
11 60  95.5-97 EtOH + H:0 CLoHauN:04"
12 37 122.5-124.5 Dioxane + H20 CuwHiN20s
p-CH:CeHiCHo 214~216.5 Dioxane + H-0 CisHaoN2Og®
m-CH:CeH4sCH: 36 142.5-143.5 MeOH - Et.0 CisH2oN:O4
@ All compounds were analyzed for C, H, N. ? C: caled,
59.0; found, 38.5. ¢ C: caled, 57.2: found, 57.7.
TasLe 11
Bis(HYDROXYACETYLIDIAMINES,
HOCH,CONH(CH,),NHCOCH,0OH
n Yield, % Mp, °C? Formula?
6 25 126-129 CoH2oN-0,
7 78 115-116 CinHN,0,
8 75 116-117.5 C1HyN-O,
9 82 126-127 C13HeN0,
10 83 122 .5-123.5 C14H23N2O4
11 93 122-123 C1:H3o N0,
12 74 129.5-131% Ci16H32 N0,
p-CHQCeI‘LCHg 93 223_227% C12H15N~204

o All recrystallizations were from H,O except for those noted.
b Recrystallized from EtOH-H.O. ¢ Recrystallized from di-
oxane-H,0. ¢ See Table], footnote a.

TasLr 111

BIs(METHANESULFONYLOXYACETYL)DIAMINES,
H;CSO,0CH,CONH(CH,),NHCOCH,00.SCH;

Compd n Yield, Mp, °C?* Formulab

1 7 31 103.5-106  CisH2N204S,
2 8 39 127-129 C1sHasN2O4S,
3 9 33 109-113 C1:H3oN205S,
4 10 33 120-124 Ci1sHzN20gS,
5 11 57 115-118 CiH3:NOs8,
6 12 75 127-130 CisH3eN20:8,

@ Recrystallized from Me,CO-Et.0. ? See Table I, footnote a.

Experimental Section

N .N'-Bis(carbomethoxyacetyl)-« .w-alkylenediamines,—A
solution of carbomethoxyacetyl chloride (0.04 mol) in 100 m] of
CeH; was added slowly to the diamine (0.02 mol) dissolved in 100
ml of C¢Hs, and 5 g of anhydrous KoCO; was suspended in the
same solvent. The reaction mixtnre was stirred at room tem-

(1) W. A. Skinner, H. C. Tong, T. E. Shellenberger, and G. W. Newell,
J. Med. Chem.. 8, 647 (1965).

(2) W. A, Skinner and H. C. Tong, Ezpertentia, 24, 924 (1968).

(3) W. A, Skinner, M. Cory. and J. 1. DeGraw, J. Med. Chem., 10, 1186
(1967).
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Table IV snmmarizes the results of the chemostor-
ilant test in housefliex.  None of these campounds were
significantly active in contrast to the correspouding
azividitie analors previously =tudied.

Table V' osumnarizes the results of rhe evihwnion
al these campounds it the male mouse. Nane of the
methanesulfonate derivatives had aetivity camparnble
to that of the corresponding aziridine analogs, How-
ever. the Cyoderivanive, 40 does <cem ta have a delayved
effeet ax ovidenced by reduction of litter sizes i
weeks 9 140 Thix effeer s similar 1a thar observed
by Jaekson i the ease of husnlfan and isaprapyl
methanesulfonate whieh affected sterility anly afier
<cevernl weeks”
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perature Tor 2 hr, and then at reflux for another 2 . The
<nlveui wix evaporated /n racro and the residiie was washed with
water giving the ermde producr,  Reervstallizadon from  the
<olvents indicated (Table I gnve analytieal samples.

N.V'-Bis(hydroxyacetyl l-o.w-alkylenediamine. - The \, N’
Inxccavbomerhoxyvacervli-ow-nlkyvlenedinmine (5 munoli  was
dixzolved in 60 ml of MeOH hivwhich an aualyiieal smount of Na
has heen dissolved.  The reaction nixure was stirred at voomn
tempernture for 2 hee Fvaporanion af the solvent /n racio left
white ervaalline produer. Reervaiallization (Table 1) gave
analytical samples.

N.\V’-Bis(methanesulfonyloxyacetyl 1-x.w-alkylenediamine.-
MeR0.Cl (4 mmol) in 2 mlof E6.0 wax added slowly with cooling
to the V. N-Dbixthydroxyacetyl-a,w-alkylenediamine (2 mmol}
dizsolved in o mixture of 2 ml of pyridine and 4 ml of Et.O. After
<tirring for 2 hr ar room tempernture, 1.0 was evaporated and
e water was added to the residue.  The white precipitate wax
filtered, dried, and recrvxtallized (AcNe-Fu.0) to give the com-
pouiuds (Tahle TTT

Biological Methods

Housefly Chemosterilant Assay.--These studiex were cou-
ducted by the U. 8. Department of Agrieulture at its Inseets
Affecting Man and Animals Research Laboratory, Gainesville,
Fla. The method uxed was essentially that previously re-
ported.*

Mice Chemosterilant Assay.--These studies were conducted
by H. . Tung, Stanford Research Institute, by the method
previously reported.?

4y GO Lel3resime, J, Erou. Eulomol., B4, 684 (1961).
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ment Program.  We wislh to thank Mr. Tong for the
miee studies and Dr. Weldhans and J.
housefly studies,
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(£)-7=-Deoxv~16,17,18,20-tetranorcassaic Acid and

Cassaine Analogs. Resolution of
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Recently we deseribed n=eties of simplified annlags
of the Erytheophleum nlkaloid eassnine (1) which
were prepared moan effort to find o svathetieally
feasible and medieinally aceeptable nnnlog of eas=uine, o
eardiotonic agent.  These simplified structures, ox-
emplified by formula 2, proved ta be only 0.1 ¢or
less) ns active ax the natural produet. It wuas of
immediate concern whether at least half of the loxx
of activity could be attributed to the racemic nature
of the syuthetic compounds. Cassaine ix a single
{levorotatory) enantiomer.

Many efforts at resolving various rncemates at
several stages in the synthetie sequences reported enr-

' Paper V. =0 0. Do and R L. Ciarke, S Uedl Clen,, 11, 1DGY
L 1U68).

i21 <ay R. L. Clarke, &, J. Dwam. I L Shiaw, T G Lirown, Jr., Gl L
Groblewski, and W. V. O'Covaier, bid., 10, 582 (1967): (L U0, 10, 543
a7
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