2-Phenyl-4’ 6,8-trichloro-4-quinolylethylene oxide, mp {83
185°, was obtained as a gift from the Walter Reed Armiy bn-
stititte of  Rescarch. The bromohvdrin preeursor has been
deseribed.8

«-(N-Substituted aminomethy!)-2-phenyl-4-quinolinemetha-
nols (Table I).—The oxide (0.01 mole) and the amine (0.011
0.02 mole) were dissolved in 10-20 1l of DMF and the solition
was stirred 1 a closed flusk at 100-110° for 10 hr. The solution
was diliuted (IH:0) to precipitate the eriide product: when el
stons formed, they were coagulated by stirring in a hittle NuwCL
The erude produet was recrystallized from the solvent specified
inTable T. I a few cases the free hase was difficnlt to handle s
sich and was therefore couverted to the hydrochloride salt by
aleoholic or ethercal HCL  The lower amine/oxide ratio was used
when water insohiblility of the amine might complicate work-np
of the product.  The higher ratio was used in the case of water-
sohible amines.  In the case of #-Bu.NH the higher ratio wus
nsed awd exeess amine wis removed by steam distiltation.  In
the caze of T-amninoadamantane the free base™ was prepared from
comnercially available f~amicoadaimantane hydimechloride.

All of the compoimds deseribed in Table T are nsolnble i FLO
wid most are moderately soluble in aleohol solvents. We founl
that these compotnds caazed moderately severe irritation of the
=kire.
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The stability  of  diethyl-2-chloroethylumine (1)
against cyelization at pH 7 suggested that other mus-
tards with pK, of 7 or higher might be =0 extensively
protonated under biological conditions as to resist
cyclization. This led us to reinvestigate a potential
cross-linking  difunctional nistard whielh might  fit
in this category, N, N'-bis(2-chlorocthyl)-4,4'-bipiper-
idyl (I1).* This compound has been reported earlier ax
biologically inactive.®* We have confirmed this in-
activity as well ag that for the hydroxylethy!l analog and
N,N N’ N’-tetramethyl-4,4’-piperidyl (II1). The cy-
clized imonium form of 11, however, was found to have a
remarkable obesifying cffect o1 mice.**  The analog of
II, N N’-bis(2-chloroethyl)-4,4'-bipiperidylethane also
shows this obesifying cffect.

Reports by Yamamoto® that DNA and RNA bae-
teriophages are inactivated by conventianal difunctional
mustards but not by monofunctional mustards led to a
cooperative investigation of the effects of the bipiperidyl
mustard. Dr. Yamamoto found I, inactivated

(1) Supportell in part by U. 8. Public Healtl; Service Grant No. Ca-08485.

(2) Frum the Ph.DD. Dissertations of Prasada Raco Koneru, 1964, aml
Riivbiro Shibakawa, 1966,

(3) K. Ceram, 1. 12 Cuchran, 1o AL Whice, R. Monalan, 1L V. Kran-
kalns, R, . Seorggs, amil J. Mills, /. Med., Pherm. Chem., 1, 223 (1959).

) R.J. Rutinan, I, 8. Lewis, and W. D. Bloosmer, Science, 183, 1000
{Ivad),

N Yamamote and To NGy Ggdl, 180, 1GO3 (196300 N Yavuonog,
T. Naito, and M. B. Shinkin, Cuacer fles. 26, 2301 {1960,
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double-stranded DNA (P and Th), siugle stranded
DNA (Si), and RNA (MS.) phages, while a mono-
functionnl mnedog, the imonium form of  N-2-chloro-
cthyvlpiperidine, inactivated neither.®  These results
are further strong support for the alkylating action of
[T, teading to inter- or intrachain cross-links.

Experimental Section
4 4’-Bipiperidine* was couverted to the bis-N-hydroxyetlol
(VI) md bis-N-chloroethyl (VII) derivatives*  TFrom alkaline
uitration data, the pA, data in Table T were estimated by the
method of Speakmuaie®

Tapre T
Acip Dissociation CoNSTANTS
ar Birrperipyn CoyrovNns, 25°

Cagad DR,
1 047, 10,88
HOCHLCIH 7.93,9.19

CICH.CH. 6.91,8.04

Cyelization of 11 to i, was determined by Volhard titration
of chloride 1on liberated, as simmarized i1c Table I1.  After t
Iir, 50 ml of the sohition of 1T;, was diluted with 50 inl of 0.005 M
thiosulfate. The rate of reaction is summarized in Table IT1.

TapLe 11
Cycrizarion vr I, 0,005 M, pll 9.0, 25° «

Tine, win G
] 250
30 S0
45 100

ko= o ~3d X O see L

Tanue H1
HEscriox or I, (0.0025 M) wirn
Tmosirurate (0.0025 A7), 25°, plT 9~

Tie, win 4. 1lig, reatcod

ta Il

30 44

6t a6

120 o

1S0 74
“hgo, = ~0.1 Lmole™ see

N,N’-Bis(2-hydroxylethyl)-4,4’-dipiperidylethane wa~ pre-
pured from 4,4’-dipiperidylethane? by treating an ILtOH xohi-
tion with ethyvlene oxide followed by evaporation aud recrystal-
lization from MeOQH (43¢, yield), mp 107-109°. dnal. {Cs
15 N:0.) € H, N

Conversion 1y N,N’-bis(2-chloroethyl)-4,4’-dipiperidylethane
dihydrochloride wax accomplished by SOCL in CHCly, recrys-
tallizatiorc from Met)F guve colorless needles (80¢¢:), mp above
310°. Anal. (CHpCLN,) C Hy N, CL

N-(2-Chloroethyl)piperidine hydrochloride wua~ prepared from
the hydroxyethyl compound, bp 79° (5 mm), n¥p £.4770 (lit.?
n¥%p 1.4775), by stirring overnight with SOClL: iic CCL.  Afcer
removal of excess SOCH, by distillation, filtration, aud reerystalli-
zation from ItOH, the prodiiet melted at 238° (7390).  Anal.
(C-H;CLN)Y C, H.  An earlier sample reported to be this com-
ponud, mp 376°,Y was undoubtedly the piperazinium diiner.

) N. Yamamuty, private commmunication.

(7} Generously supplied by i Lilly and Co.

(8) J. C. Speakman, J. Chem. Soc., 855 (1440).

i9) N.J. Leonard and W, I, Musker, ./. Am. Chem. Sov.. 82, 5152 (1960,
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