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TasLe 111
ArS0,0CH.C=CCH,080Ar
Method Yield, Recrystn Caled, "¢ Tound, '
No. Ar of prepn® o solvent” AMp, °C Formusa < H C H
VII 2,3-Dimethylphenyl D 29 G 104-105 CuaHunOpS 56.85  5.25 5691 5.25
VI 2,5~Dichlorophenyl b S E 137-134 CsHyoCLOsS: 38,11 2.00 37,04 201
X p-Nitrophenyl b 35 B 178-180 Cy5H,4N0 2100 2.65 : 2.84
X 2,4-Dimethylphenyl b 30 I 105107 CacHan 48, NH 525 5.1
NI 3.4-Dichlorophenyl b K1 H 105107 CyeH;0CLIOsS S 2,00 58,500 2,07
XII 2,5-Dibromophenyl D N1 E 114-118 C,sH,oBrsOs 11406 2853 149
NIIT 4+ Chloro-3-nitrophenyl 8] Rie) I 110117 C56HyoCLaNLO S, 92 2,00 36.70 2 08
NIV Thienyl D (66 C: 06-97 CrH1 O, B0 2,65 37.22 2.7
AN ne-Nitrophenyl 1 25 E 1201285 CHyuNoOyeS. 4210 2.63 41.03 2.4
XV »-Brnmophenyl b 14 I 135157 C1HpBryOgS, B6.6H 2,04 56.a8 2R

“ Ree Fxperimental Section. *E = ncetoue, (v =

Preparation of Arylsulfonic Acid Esters of 1,4-But-2-ynediol.
Method D.—The 1,4-but-2-ynediol bis(arylsulfonates) (VII-
XVI, Table IIT) were prepared by n procedure similar to that
deseribed by Eglington and Whitling.1© A solution of 0.101 mole
of KOH i1 10 ml of water at 0° was added to 40 ml of acetouitrile
al 10-20°, containing 0.10 mole of arylsulfonyl chloride and 0.03

acetone-H.O (5:2), H = petrolenm ether (hp 60-110°1,

stituted  2-mercaptoethylamines, RNHCH,CH,SH.
in which the R group includes thioureido. The niethod
is shown in Scheme I. Data on the compounds with

SCHEME |

mole of 1.4-but-2-ynediol. The addition took 30 min. The N LIAIM: o~ RNCS

=olution was then =tirred at room temperature for 2-4 hr. The NCH:.CH.C(N ——>  NCH.CH.CH.NH. ——>

material precipitnted was collected by vacuum filtration. The I 1

=olid was air dried and then exfracted with boiling acetone.

Good to excellent vields of the esters recrystallize from the T ey ety

iteetone solutions= upour conling to 0°. ; /I\(’Hﬂc’H‘-‘(-’HfI\ HCSNHR >
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Svnthesis of N-Monosubstituted
2-Mercaptoethvlamines with
Thioureido Substituents'*

U, LElloy Sargryt ayxp Roert N. CLank
Midwest Reseaceh [nstitute, Kansas City, Missowed
feceived Macch 16, 1966
Because of the interest in 2-mercaptoethylamines and
their dertvatives as potential antiradiation drugs,®—
and the fact that certain 1-alkyl-3-(2-mercaptoethyl)-

thioureas® weve found to be effective radiation-protec-
tive agents®  we have synthesized a few N-monosub-

‘1 Tivs work was sopported Ly tlle UL 8. Army Mediral Researel and
Development Cnymimand, Department of the Army, ynder Contract No, DA~
40-103-2174.

¢2) This is the sccond paper dealily witll the synthesis of N-Ilonosnli-
sGjajed 2anercapteerhylamines.  Fpr the preceding paper see A, F. Ferris,
), 1. Salernl, and D2, AL Schutz, J. Yed. Chem., 9, 391 (1966).

v ¢ Symyposinin on Radiation-Proteerive Agents, 141st National Meet-
yug of the American Chemical Soclety, Washington, D. C., AMarch 1962,

1) . DL Reynelds, D) L. Fields, and D, L. Johnspu, J. Org. Chem., 26,
ALAU (1961 .

<31 RO Wineman, M. 1L Coelbs, J. C, James. and A, M., Pomponl, 1.,
27, 1222 (1462).

6 1, 10 Carroll, 110 AL Dickson, und ML E. Wall, ibid., 830, 33 (1965).

*71 D. Resentbal, (i, Prandrup, K. H. Davis, Jr., and M. E. Wall, sbiv.,
30, 3680 11965).

S8y AL Ferms sall 1 A Sehitz, b, 28, 3140 (1960).

structures 11T and IV are prezented m Tables T and I1.
respectively.

Both compounds were tested at 51-150 mg/ke ip iu
nice for 30-day survival against lethal radiation of
1000 r.**  Neither of the amino mercaptans hearing
the thioureido group provided mice any protection
against lethal doses of radiation.

Experimental Section!!

N-(3-Aminopropyljethylenimine.--A =olution of 2041 g (.21
molel of 3-ethyvleniminopropionitrile’ in 40 ml of dry ether wix
added dropwise 1o a slurry of 7.9 g (0.21 mole) of LiAlHg in 200
ml of dry ether ni 0° with stirring i1 a uitrogen atmosphere.
The rexultant reaction mixture was stirred at 0° for 30 i
Theu, at 0°, 8 ml of water, 6 ml of 2047 NaOH, and 28 ml of
water were eautiously added in that order. The granular white
solids formed in this way were remnved by =uction filtration,
then washed with ether. The ethereal salutions were combinel.
dried (MgRO,1, and then concentrated by distillation through o
Vigrenx column.  The re<idue obtained was distilled /n vacio rnl
grave 6.5 g (30901 of product, bp 67-60° (27 mm), n¥n 1.45067.
Bextian!? give: hp 61-62° (19 mm1 for the compnund prepired
by eatalytic hyvdrogeuation.

Anal.  Caled for CGHNL C0 5995
Foud: C, 59.75; I, 12.11: N, 27.76.

1+(3-Ethyleniminopropyl)-3«(1-naphthy!)thiourea.-—1-Naph-
thyl izothioeyanate (4.6 g, .025 mole) and N-(3-aminopropyl)-
ethylenimine (2.5 g. 0.025 mole) were dissolved in reagent grade
benzene, hented 1o boiling, and cooled. A white solid, 4.7 g
(6607). mp 128-151°, precipitated and was collected by suet on

H, 12.0%; N, 2007

{9y Test data sopphied Yy Walrer Reed Armny Institute of Research, Wasl-
ington, 1. .

(10) L. Field, \. Ferrati, k. Crenshaw, gnd T. Owen, J. MHed. (Chero., T,
12 (1964).

¢11) Meltlng points are corrected and the Toplling pohl is ailcovrec ed.
Micreanalyses were perfolmed by Galbralth Labpratories, Knoxvitie, Tenn.
Infrared spectra were reconled on a Perkin-Elmer Model 137 lufracord
speptrophiotomerer,

¥12) H. Bestian. Ay, 556, 210 (19501
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TaBLE |
1-(3-ETHYLENIMINOPROPYL )-3-SUBSTITUTED THIOUREAS
DNCHQCHZCHQNHCSNHR
Yield, Reecrystn — Caled, ¢ ——F—— —_— —_—— Found, %
R e Mp, °C solvent C H N S C H N 8
CH. 72 107-109 Ethyl 61.24 7.28 17.85 13.63 61.36 7.20 17.92 13.79
acetate
CoH; 66 129.5-130.5 Benzene 67.33 6.71 14.72 11.23 67.54 6.64 14.59 11.41
TasLE II
1-[3-(2-MERCAPTOETHYLAMINO JPROPYL|-3-SUBSTITUTED THIOUREAS
HSCH.CH,NHCH,CH,CH,NHCSNHR
Yield, — Caled, & ——————=Fonnd, ¢———"—"—"—
R 17 Mp, °C Formula C H N S C H N 8
CsHax 100 77-79.5 Cy:HioN;S, 53.49 7.10 15.60 23.80 53.62 7.10 15.51 23.80
CyoHs 100 106-108 CysHy NS, 60.15 6.30 13.15 20.07 60.13 6.38 13.09 20.29

filtration. After a recrystallization from benzene, an analytical
sample of 1-(3-ethyleniminopropyl)-3-(1-naphthyl)thiourea was
obtained, mp 129.5-130.5°.

1-[3-(2-Mercaptoethylamino)propyl]-3-phenylthiourea—Hy~
drogen sulfide was bubbled into absolute ethanol at —60° for 1
br; approximately 12.0 g of H.S was absorbed. This solution
was cautiously added to 2.5 g (0.01 mole) of analytically pure
1-(3-ethylenimingpropyl)-3-phenylthiourea dissolved in 150 ml
of a 1:1 mixture nf chloroform and anhydrous ethanol. The
solution wax allowed to stand for 3 hr, then additional hydrogen
sulfide wn= bubbled through the solution for 15 min. The solution
was concentrated 7n racuo on a rotary evaporator to afford a clear
oil which, nn rubbing with a glass rod, gave 2.5 g (quantitative
vield) of =now white solid, mp 77.5-80°, The infrared =pectrum
=howed 1 mercaptan peak at 2550 cm~1.13

(13) L. J. Bellamy. "Tle Infrare;l Spectra of Complex Molecides,” Jplin
Wiley and Rons, Tue.. New York, N. Y., 1958, p 350.

Some Bridgehead-Substituted

Tetrahydroacenaphthenones'

I, CampargNg, WENDELL L. ROELOFS, I AND
Ricuirp F. WEDDLETON I

Chemistry Laboratories of Indiana University,
Bloomington, Indiana

Received February 11, 1966

Attention has recently been called to the importance
of rigid molecules, commonly possessing quaternary or

for pharmacological screening. These compounds are
rigid molecules containing a quaternary carbon atom
at a bridgehead, and hence might have enhanced bio-
logical activity.

CONH.

- N
CN
—_—_

Hydrolysis of 2 with aqueous sulfurie acid (5-35%)
led to 2a-carboxy-2a,3,4,5-tetrahydroacenaphthen-1-
one (3a), while hydrolysis using 209, phosphoric
acid gave a mixture of 2a-cyano-2a,34,5-tetrahydro-
acenaphthen-l-one (3b) and 3a. The structure of 3a
is indicated by its stability (not a 8-keto acid) and by the
hydrolysis of 3b with 509, aqueous sulfuric acid to a
keto acid shown to be identical with 3a. The acid 3a
was converted to 8-diethylaminoethyl (3¢), y-dimethyl-
aminopropyl (3d), and B-l-piperidinoethyl Il-oxo-2a-
3,4,5-tetrahydroacenaphthene-2a-carboxylate  hydro-
chloride (3e) by treatment with the appropriate dialkyl-
aminoalkyl chloride hydrochloride and potassium car-
bonate in dimethylformamide. Treating the acid chlo-
ride of 3a with the appropriate alcohol led to the forma-
tion of 3¢ and 3d. B-Chloroethyl 1-ox0-21.3.4,5-

bridgehead carbonr atoms, in developing biologically 0= HO

active molecules of high potency.? A series of 2- R R
dialkyluninoalkyl - 2a,3,4,5 - tetrahydroacenaphthen - 1-

ones has been reported,® some of which had analgesic 34 R—

activity. The ready availability of 2-carboxamido-2a- a’R_CQ?H 4a, R=COH
evano-2a,3,4.5-tetrahydroacenaphthen-l-one (2),* via b, R=CN b, R=CN

the Michael addition of cyanide ion to 2-carboxamido- c. R=CO.CH,CH,N(C,H;), HC ¢, R=CO.CH,CH,
34-trimethyleno-1-indenone (1),? led to the preparation d, R = CO,(CH,);N (CH,),-HCI N(C.H;),-HCl

of several tetrahvdroacenaphthene derivatives of 2

(13 (a) Contriburtion No. 1391. This work was silpported by a grant from
tlle Bristol Laboratories, Division of Bristol-Myers Co., Syracuse, N.
Y.. and is taken In part from tlleses submitted to Indlana Universlity for the
degree Doctor of Philosoplly by W, L. Roelofs, June 1964, and by R. F.
Weddleton, Jine 1965. Presented in part before the Divislon of Medlelnal
Chemlstry, 148th Nationa! Meeting of the Amerlcan Chemical Soclety, De-
trolt, Mlch., April 1965. (b) Bristol Lahoratorles Predoctoral Fellow, 1962.
(e) Bristol Laboratorles Prejfloctoral Fellow, 1962-1965.

(2) E. L. May, J. Med. Chem., 6, 322 (1963); L. H. Sarett, Award Ad-
dress for Creatlve Work in Synthetic Organic Chemlstry, 147th Natlonal
Meeting of the American Chemical Society, Philadelphla, Pa., April 1964,

(3) H.J. Glenn and B. W. Horrum, J. Am, Chem. Soc., 76, 3640 (1954).

(4) L. Campaigne aml W. L. Roelofs, J. Org. Chem., 30, 2610 (1965).

e, R=C0,CH,CH,N(CH,),-HC}
f, R=CH,CH,Cl
g, R =CONH,

tetrahydroacenaphthene-2a-carboxylate  (3f)  was
formed when a mixture of 3a, ethylene chlorohydrin,
and concentrated sulfuric acid was heated in benzene.
Treatment of 3b with concentrated sulfurie acid af-

(5) (a) E. Campaigne and G. F. Bilbenko, 7bid., 26, 4703 (1961);: (b)
E. Campaigne, G. . Bulbenko, W. E. Kreighbanm, and D. R. Maulding,
ibid., 27, 4428 (1962).



