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TapLe I

(8-HYDROXY-3-METHYL-7-QUINOLYL)VINYL COMPOUNDS

RCH=CH
Mbp,
No R Formula ece
1-Methyl-8-hydroxy-2-quino-  CaHaoNoOgS 193
linium methosulfate?
2 1-Methyl-5-ethyl-2-pyridin- CypH»IN,0-0.5H.O0 250
ium iodide
3 1-Methyl-2-quinolinium iodide CoHisIN-O 242
4 3-Methyl-2-benzothiazolium CaH 7 IN.08-I1.0 236
iodide
5 3-Methyl-2-benzoselenazolinm  CyHyIN-OSe 234
iodide
6 1-Methyl-4-pyridinium lodide  Ci;sHiIN2O 309
7 1-Methyl-2-pyridinium iodide ~ CisHisIN.O 255
8 1,6-Dimethyl-2-quinolinium CoHyINO 218
iodides
9 1-Methyl-6-ethoxy-2-quinolin-  CaH2IN202 230
ium iodide
10 1-Methyl4-quinolinium iodide  CoHsIN,O - H.O 275
11 2-Methyl-1-isoquinolininm CaHsIN,O0-0.5H.0 232
iodide
o All melting points were with decomposition.
400°, Anal. Caled for CuHyCLN:Oyp: N, 5.16. Found: N, 4.93.

mp 310°, which showed a correct analysis for C, H, and N.

Tarre 1T
Cern Currure TesT RESULTS®
EDss,
No.b mg/ml Slope

3 0.63 —0.21

5 4.2 —0.45

8 0.85 —0.79

9 1.40 —0.56

10 0.32 —2.22

a Testing by CCNSC on KB 90. ? Numbers are the same as
in Table 1.

not even needed. Although full analytical data for 8-hydroxy-
1-methyl-2-(8-hydroxy - 5-methyl-7-quinolyl)vinylguinolinium
methosulfate (1, Table I) were not obtained, it is included for

comparison with a related compound previously reported.*
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During the course of our continuing program in the
polymerization of pharmacophoric moieties, we be-
came interested in the synthesis of a series of piperazines

(1) (a) This investigation was supported by a U. S. Public Health Service
Research Grant No. CA-03037 from the National Cancer Institute. (b)
Deceased. (¢) To whom inquiries shonlll be sent.

CH,
N
N/
OH
Yield, —~—— carbon——— —% hydrogen— —%, nitrogen—
% Caled Found Caled Fonnd Caled Foynd
87 6.16 6.74
31 54 .43 54.62 5.03 4 .87 6.35 6.23
72 58.16 58.01 4.21 4.20 6.17 6.03
92 50.21 50.70 4.00 4.00 5.86 5.79
81 47.35 47.02 3.38 3.43 5.52 5.50
57 53.48 53.43 4.24 4.26 6.93 6.07
43 53 .48 53.15 4.24 4.10 6.93 7.01
83 5.08 6.59
86 57.84 57.80 4.65 4.53 5.62 5.04
61 55.94 55.92 4.48 4.45 5.93 5.89
41 57.03 56.83 4.35 4.19 6.05 5.09

® The methosulfate was converted to the perchlorate hydroperchlorate, mp above

¢ The indide was converted to the perchlorate hydroperchlorate,

that might be visualized as dimers of para-substituted
dimethylaminobenzenes. For example, N,N’-bis(p-

OHC—Q-N N—@—CHO
N,

1
formylphenyl)piperazine (I) might be considered to be a
“dimer” of p-dimethylaminobenzaldehyde. We pro-
posed to use I as the starting material for the synthesis
of this series, utilizing well-known schemes for the
preparation of phenethylamines, «-amino acids, etc.
Bayer? ascribes the preparation of I to a procedure
patented by Wilson.® However, no mention of I was
to be found in this patent, in Chemical Abstracts, or in
Beilstein. Therefore, we decided to attempt its syn-
thesis according to the general procedure described by
Wilson.® This procedure is a modification of a method
originally described by Vilsmier and Haack,* for for-
mylation of N,N-disubstituted aromatic amines by a
1:1 complex of N,N-disubstituted formamides and
phosphorus oxychloride. However, we found Wil-
son’s conditions to be unsatisfactory. As might be
expected, we found it necessary to exclude moisture
carefully and to add the POCI; very slowly to the well-
stirred mixture, initially kept at 0° and thereafter not
allowed to rise above 20°. The subsequent neutraliza-
tion step required careful stirring and cooling. Other-
wise, a great deal of resinous material was formed.
These precautions afforded I in 919 yield.
During the course of studies in the synthesis of
derivatives of I, it was suspected that one (or all) of
(2) O.Bayerin “Methoden der Organischen Chemie,” Vol V1I, E. Miiller,
Ed., Sauerstoff-Verbindungen II, Teil I, Georg Thieme Verlag, Stuttgart,
1954, p 32.
(3) C. D. Wilson, U. S. Patent 2,437,370 (March 1948);

42, 5924 (1948).
(4) A. Vilsmier and A. Haack, Chem. Ber,, 60, 119 (1927).
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these compounds was causing a very severe photoallergy
in one of us (8. N. Thampi). The circumstances which
led to the identification of T as a photosensitizing agent
are described i the celinieal veport. These results,
phis the fact that persons ot diveetly commeered with
this phase of our prograins were <howing signs= of photo-
seusitization, prompted us to ahandon the study,

Pharmacology. —\ 19, ointment of [ i petrolenin
jelly was used for this series of studies. Two male
albino rabbits and 2 male albino Sprague-Dawley rats
were used. A =mall amount of the olntment was
applied to a portion of the shaved =kin of these wniminlx
and irradiated for 3 min under a merenry-vapor kunp.
Control irmdiations were also performed ou the =ame
animals treated with plain petrolenm jelly.  No visible
skin reactions were ohserved 1 any of these animals
givenn the above treatmeunt daily over a period of 30
days.

Clinical. Case History.—-5. N. 1., a 3l-year old
Indian male was seen in the dermatology clinic in
August 1963, He had noted the ouset of o pruritic
skin eruption =everal months previously.  The eription
was limited to the exposed parts of the body and it was
noted that exposure to sunzhine produced an increase
i the pruvitus and an exacerbation of the deratitis.
During the preceeding weeks the dermatitis had
gradially increased in severity.  Physical examination
revealed o healthy, well-developed muale with a dark,
swarthy skin eolor.  An ervthematous, papulovesiculay
dermatitis was present on the exposed areas of the body
including the face. ears, neck, “V” aren of the chest, ex-
tensor aspeets of the forearms, and the dorsal surfuces
of the hands.  The portions of these areas that were
protected from the suun such as the body creases and
the area beneath the chin werespared.  The distribution
and the appearance of the <kin eruption was snggestive
of an allergic contact dermatitis related to photosensi-
tivity.

Investigation.——Patch tests were applied with the
following materinls: N N'-bis(p-formylphienvlipipcr-
azine (I), 109 in petrolatum;  bithionol (2,2'-thiobix-
[4.6-dichlorophenot]),  19¢ in  petrolatum;  hexa-
chlorophene (2.2’-methvlenebis|3,4.6-trichlorophenol ),
107 in petrolatim; and plain petrolatum. At 48 hr,
there was a 3-+ reaction consisting of erythema, edetnn,
and papilovesicles to I All other pateh tests were
negative.  Light testing was doue according to the
technique of Jillson.®  The hght sonree was a Bausch &
Lonib, carbon-are lanp with therapeutie 13 earbons,
The patient was found to have a normal miuimal ery-
thema dose (MED) of 30 sce. A delayed erythema
dose (DED) of 4 min was administered, and there was
a nornmal respousc to the administration of this wnonnt
of ultraviolet light.

Duplicate pateh tests of the following compounds
were then applied: I, N,N'"-bis{(p-phenethylamine)-
piperazine  (II).  N,N’-bis(p-nitrostyrenyl)piperazine
(ITI), N,N’-bis(p-phenylalanyl)piperazine (IV), N,N’-
his(p-iethanolylphenyl)piperazine (V), Schiff base of
I with 3,4,5,-trimethoxyaniline (VI), N,N-diethylamino-
ethvlenediamino derivative of the azlactone of T (VII},
oxime of T (VIII), 3,4, 5-trimethoxyhippurylazlactone
of T (IX), bithionol, and hexachlorophene.  All comn-
pounds were prepared in 167 concentration in petro-

(3 0. 1%, Jillson and W. L. Chrwen. Jdreh, Dermudal., 80, 678 (1050),
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latimn, The pateh testz were removed at 240 he and 2+
reactions couxisting of crvthemn and edenn were pres-
ent at all <ites exeept with componnds TV VI bi-
thionol, and hexaehiforophene,
pateh-test =ite was then expozed 1o ultravielet Heht
from the prevonsiy mentioned Hght <ourvee Tor « pertodd
of 20 sie.
umtked crvihens and edema i the pateh-test sites
expo=edd to ultravioler hght than i the pateb-rest sites
thar were nar exposed. Componnds TV, VT, hexa-
chilorophene, el bithionol remained negative. The
pateh-test =tes were then exomined 24 hre baver, A
thi= time the arcis which were not exposed to uli-
violet Hght were almost completely elear white those
pateli-test arens receiving exposure to nltravielet hght
coutined to =how marked crvthema and edenu,

Course.-—~The puatient was nstructed to wvoid con-
et with Fand velated compounds raid 1o avoid nndue
exposure to ultraviolet Hght. During the aest few weeks
the dermatitic completely cleared, Several months
later there wax o brie! recurrence al the dermtitis
when the patient was again exnozed 1o ithe above-
mentioned compotds for e <hort pertod ol time,

Discussion. 1t i~ known that photosen=itiviry may
be produced in mau or animals hy exposiire 1o many
chemical substauees. Coal tarand petrolemm produets,
sulfonamides,  sulfonyhiveas,  chlorothiazides,  pheno-
thinzines, tetracvelines, griseolulvin, frocommarins,
hexaehlorophene, bithionol, and the halogenated sali-
evianilides are <ome of the aewent= which may induee
=cn=itivity to hght. o our knowledee this i= the first
reported ocetrrence of photosensitivity in man seeod-
ary to sk eontact with piperazine compounds, T
was possible to ileatify the photasen=itizing conpounds
throngh the use of pateh-testing aud photopateh-tesi-
ing technmiques.  Further investigation i warranted 10
azeertain the photosensitizing potential of orher pipera-
zine derivatives,

One of cuely dupliaie,

Tweatyv-fonr hanrs et there was more

Experimental Section

N,N’-Bis(phenyl)piperazine wax prepiaed by 1the procedure of
Pratt and Young.s

N,N’-Bis(p-formylphenyl)piperazine (I). —~A mixture of 45 ¢
(0.19 mole) of N, N'-bis(phenyhpiperazine and 90 ¢ {1.23 moles)
of N,N-dimethyvlformanmide wns stirreil thoroughly and cooted
b aniee bath, POCL (225 g, 145 moles) waus odded dropwise
{rom a dropping furnel dnring 90 i, The temperature of the
mixture was pot allowed 1o rise above 20° The resulting,
orpnge mixtire was heoted with stirring on w steam bath for an-
other 91 min, then pored over crushed ice.  This mixture waox
stirredd wnd nenralized carefndlvy with cold, 200, NaOIl,  The
vellow produet was filtered, washed (nential to litmus) with cold
water, and dried,  Becrvstallization from ethanol gave 51 g
101971 of white, feathery ervstals inp 205°0Oaweor’ (Tisher-Johns:

Al Caled for CUILeNGOL G0 73460 1, 6.12; N, O35,
Fouwud: ¢4, 72,01 T 6.220 N, 0450,

The oxime of T wits prepared by refluxing a mixture of 3.5 g
(0.025 mole) of hyvdroxyhunine hydrochloride, 5 g (0.021 mole)
of T, 15 ml of pyridine, and 25 ml of commercial absolute ethanol
for 1 hr.  The solvents were remunved by evaporation in a enrrent
of air imder & hood. The ernde oxime, an reervstallizotion from
ethapol, vielded 5 g 19097} of white ervstals, mp 255° (ineov).

Anels Caled far CellgN,0.: €, 66.7; 11, 6.18; N, 17.25,
Found: €, 67.07; I, 6.32; N, 17.46.

As meutioned above, the toxicity of I prompted ns to sbandon
the project. Therefove, pudfieotion and analysis of several
derivatives were nnt allempled.

G 1 R0 Pruta and €L O Naang, Jo o abp. Chem. Soe., 40, 1428 (101R).



