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The resulting =olution was neutralized with NaOH pellets and
extracted with Et,().  After drying { Na.SOy), the mixture was
purified by colunm ehromatography over 10 g of alumina.  The
pure produet (0,12 g, 559%). a light yellow liquid, wax eluted
with 0. Tle indicated a siugle component with an By of
078 (ALO-10). Anal. (CyHCIN) C T CL

“Complex’’ from the Hydrolysis of 3-Phenyl-4-methoxy-
pyridine.---3-Phenyl-4-methoxypyridine, 30 g 110.162 mole), was
refluxed for 3 hir with 200 ml of 58¢ 111, and the mixture was
cooled and diluted with 100 ml of ice slush. NapSOy was added
until the solution changed from dark red to light orange. NaOll
pellet= were added (with cooling) uutil a butfered pll of eca. D
wax reached.  The =emixolid that came our of solution was
filtered off and tritirated repeatedly with KO to remove 6.3
g of =tartung methoxy compound. The residue (30 g) wax a
=table, colorless =olid, mp H0-00°.  The precize composition of
thix enmplex was uot elucidated.  nel. Found: €, 44.3: 11,
3530 N 4500 T, 355, Upon treatinent with aqueous NaOll,
lowever, 1t wax converted to a mixture of J-methoxy-3-plienyl-
pyridive  and  4-hyvdroxy-3-phenyipyridine.  Recrvstallization
frou 1.0 tlow recovery) gave a =olid containiug 19.37 iodine.

Wlhen treated with w-dialkylannnoalkylanines, the complex
was converted to 4-dialkylaminoalkylamino-3-phenvipyridines
nearly ax efficiently ax was  4-chloro-3-phenylpyridine.  The
formation of the complex, rather than ilie mixture of 4-methoxy-
aud  4-hyvdroxypyridines  that was obtaiuned previously., was
apparently a function of the lower pll of the ~olution from which
the complex was isolated.

4-Dialkylaminoalkylamino-3-phenyipyridines. General Pro-
cedure.--A wmixture of 1 part of the 3-plienvipyridine <ub-
sirate  td-chiloro-3-phenylpyridine  or “complex™) and 2.
parts of the appropriate w-dialkylamnoalkylamine was heated in
a steel bhowh at 185-215% for 15-16 e, The reaction mixture
was cooled aud poured into 110, and the ernde prodiret was
wolated by EGO extraction.  Colunm chiromatography over
alimiya, using B0 or 50 MeOll i 15t.0 as eluent, provided
pure products ax nearly colorless oilx,  Yields were best when a
large excess of diamine wax ewmploved. In general, 5.0 g of
complex provided betweerr 1.3 aud 4.3 g of pure free base, i
the one lnstance where 1t was uxed tn = 3, Table 1), 4-clidoro-3-
plhieayipyridine provided an 83 vield of pmduet.

Althongh not used ax a preparative method, it was found in
later small-scale experiment= that 4-methoxy-3-phenylpyridine
wolld rerve as well ax 4-chloro-3-phedvipyridine iu the displace-
ment reaction.

Oxalate salt~ were prepared iu a pure <tate by adding acetove
solttions ten, 150) of 2 molar equiv of oxalic acid to acetone
solittions of the amines.  Recrvstallization was not usually
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We recently described the =yuthesis of 4-amino-1-(8-b-ribo-
furanosyDindole? as an example of a trideazaadenosine. A logical
extension of this work would be the synthesis of a dideazaadeno-
~sine.  From among the three possibilities, 4-amiio-1-(8-p-ribo-
furanosyl)benziniidazole (I) was chosen because of the iuter-
exting biological properties of several benzimidazoles. 4-Nitro-
1-(g-n-ribofuranesyl}henzimidazole (IT) had been reported?

(1) To whom fuquiries shonld be aldressed,

(2) 11, Walton, F. W, llolly, aud S. R. fenking, J. Org. Chkem., 38, (02
C1068),

13) Y. Miznno, M. lkehara, . Isikawa. and 1. Ikebara. Chem. Pharm.
Butt, (Tokyo!, 16, 761 (1062).
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earlier but it= conversion to the related 4-amino-l-13-n-ribo-
furanosylibenzimidazole (I) wax not deseribed.  Thix conversion
wax accomplished by the hydrogenation of I1 in the presence of
a palladiun-ou-carbon catalyst.

The previons® assigument of a g-auowmeric confignration o 11
was confirmed throngh the observation that I shows a negative
Cotion effect in it= ORD cmrve.  For use i comparison with 1
i biologieal testing, a saniple of 4-aminobeuzimidazole (IT1)!
wax siniilarly syuthesized by catalytic hydrogenation of 4-uitro-
benzimidazole.?

Tu exvtotoxicity tests against KB cells TIT showed an 12D, at
5 pg/ml, whereas T had an El)y at > 100 pg /ml.?

Experimental Section

4-Amino-1-1g-n-ribofuranosyl)benzimidazole.—A suspeusion
of 510 mg (1.73 mmoles) of d-nitro-1-{g-v-ribofuranosyi)ben-
simidazole and 310 mg of 3¢ Pd-C in 125 ml of MeOH waxs
shakeu with H. at 3.5 kg/em? at 25° for 30 min.  The catalyst
was removed and the filtrate was concentrated to about 10 ml
and kept at 5° for 16 hr. A crop of cryxials (314 mg, wmp 86°)
was removed and the filtrate wax conceutrated to 4 ml. A
secoud crop of erystals (100 nig, mp R6°) was obtained. The
combined crops were recrystallized from 2 ml of 1.0 and the
produet was dried over P20 at 80° and reduced pressure for 2
hir. The yvield was 320 mg (70C), mp 137-138°38 [a|p —40°,
[alie =32° (¢ 1 TLOY: [¢liwe —660°. [ob]s0 —1640° (1), [@]a
—490° (pRk), lpiw —920° (1), [@]ws 0° [#]wa +270° (pk):
AEC Ty (e X 1078 pIl 1--222 (14.2), 235 (3.8). 267 (4.5). 274
(4.61, 287 (2.5): pI T-=218 (25.6), 263 (7.6), 287 (4.4); pll
13—263 (7.5), 287 {4.4): £ 0.59, tle on cellulose i1 HO (vis-
nalized by nv absorption aud KMuO, spray); =™ 3.46 ppu
id, C-17 protou, Jy' = = 4.8 ep=l,

Anal. Caled for CollnN;Ou () 54,33
Found: C, 54.33; TL 5.70; N, 15.68,

1L 5.70; N, 15.84

i GUAL Vauder Wani, fee. Tear, Chin., 6T, 45 17 1048).

¢5) Persopal cominunicalion from Dr. €. O, GiQerman ol 1he Merels
Sbharp & Dobme Research Latwralories.

) The melling poin€ of 86° oblained alwve was prebally ol ol o
solvale ol deteriined cewmposiGon.

Terpene Compounds as Drugs.

V. Terpenyl Derivatives of Salicylic Acid
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Coutinuing our xtudies in the field of terpene chemistry. we
esterified salieyelic aeid with terpenyl acids in order to seek
possible differencex from acetylsalieylic acid in analgetic and
antiinflammatory activity aud in a decrease of undesirable side
effeets.  The new substances, which are listed in Table I, dix-
played on a whole better gastrie tolerance than acetylsalieylic
acid, owever, at markedly deereased activity.


Mare.lt

July 1968 NEw COMPOUNDS 011
TasLE 1
DERIVATIVES OF SALICYLIC ACID
Recrystn Yield.?

Compd Name solvent® % Mp. °C TFormula®
I 4-Methyl-3-pentenoylsalicylic aeid A 95 99.5-100.5 Ci3Hy:04
II 5-Methyl-4-hexenoylsalicylic acid A 93 106-107 C1sH160:
111 Geranoylsalicylic acid 89 Oil Cy171H,00,
v Citronelloylsalicylic acid 95 Qil CrnHy0,
A% Homogeranoylsalicylic acid B 90 69-70 CisHp Oy
VI Geranylacetylsalicylic acid B 89 70-71.5 Ci19H,0,
VII Farnesoylsalicylic acid 97 Oil CaHs04
VIII Homofarnesoylsalicylic acid 91 0il CasHiOs
IX Farnesylacetylsalicylic acid 90 0Oil CoyH304
X «-Cyelogeranoylsalicylic acid A 92 100-101 C1zHy00;

a A = hexane. B = petroleuni ether (bp 40-70°).
were within £0.49, of the threoretical values.

Experimental Section!

General Procedure.—The acid chloride (0.06 mole) was added
dropwise to an ice-cooled stirred solution of salicylic acid (0.06
mole) and pyridine (0.06 mole) in anhydrous ether (100 ml).
The mixture was stirred for 15 hr at room temperature and then
refluxed for 3 hr. The suspension was cooled and filtered, and
the solution was washed (H»O) and dried (Na:SO,). The solvent
was removed ¢n vacuo to give the crude product. When possible.
the products were crystallized from suitable solvents.

(1) Melting points are corrected and were taken on a Biichi capillary
melting point apparatus,

Preparation and Properties of a Nitrogen Mustard
Derived from Methylpyrazine!®

ALBERT HIRSCHBERG'® AND PAUL G. MATTNER

Department of Chemistry, Conolly College, Long Island University,
The Brooklyn Cenier, Brookiyn, New York

Received January 19, 1968
A survey of the literature of nitrogen niustards reveals that 110
B-chloroethylaniino derivative of pyrazine or any of its alkyl
derivatives has been reported. We now wish to report the syn-
thesis of a nitrogen mustard derivative of the simple pyrazine

nucleus, and the preparation of some related pyrazine derivatives
as summarized in Chart I.
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(1) (a) Abstracted from a thesis submitted by Paul G. Mattner in partial
fulfillment of the requirements for the M.8. degree. Long Island University,
Feb 1967. (b) To whom al} inquiries should be sent.,

b Crude product.

¢ All compounds were analyzed for C, H; the analytical values

Experimental Section?

2-(2-Hydroxyethyl)aminomethylpyrazine (II).—A thoroughly
stirred mixture of 24.7 g (0.19 mole) of a-chloromethylpyrazine
(I).2 16.1 g (0.19 mole) of NaHCO;. and 35.1 g (0.57 mole) of
ethanolamine in 50 ml of 959, EtOH was allowed to reflux for 13
hr. The reaction mixture was then cooled, filtered. concentrated
under vacuum, and treated with 300 ml of Me:CO. The Me,CO
mixture was filtered and the filtrate was coucentrated wnder
vacuum. The residual oil was distilled. and the fraction boiling
at 129-131° (0.5 mm) was collected. A seecoud distillation af-
forded 11.07 g (39.99,) of light yellow oil boiling at 100-102°
(0.1 mm). A pale yellow aunalytical sample was obtained by
neutralization of II-2HCI (see below), which was carried out by
treating a solution of 5.13 g (0.023 mole) of the dihydrochloride
in 5 ml of H:O with 10 ml of 409, NaOH and coutinuously ex-
tracting the resulting mixture with Et,O for 5 days. The Et,0
extract was dried (Na,80:) and concentrated under vacuum to
yield 2.44 g (70%) of II, bp 98-100° (0.1 mm). Anal. (C;Hy-
N;0)C, H, N.

The dihydrochloride was obtained in 829, yield by treating IT
in MeOH with dry HCI and precipitating with Me,CO to yield a
light pink solid, mp 128-132° dec. - Anal. (C;H,;;C1;N;0) C, H,
CL N.

2-Bis(2-hydroxyethyl)aminomethylpyrazine (III). A.—This
compound was prepared in 16.59, yield following the procedure
previously described for II and distilled as a deep orauge viscous
oil boiling at 134-136° (0.1 mm). An analytical sample was ob-
tained by neutralizing 5.5 g (0.02 mole) of IIT-2HCI (see below).
using the procedure as for II.  The light vellow viscous oil boiled
at 160-162° (0.2 mm). Anal. (CoH;;N;0:) H; C: caled, 54.80;
found, 55.23. N: caled, 21.31; found, 21.81.

II1-2HCI melted at 131-133° dec. Anal. (CyH;;ClLN;0,) C,
H, C}, N.

B.—To 4.05 g (0.027 mole) of 2-(2-hydroxyethyl)aminomethyl-
pyrazine (II) cooled to 0° was added 1.8 g (0.040 mole) of liquid
ethylene oxide. The reaction flask was sealed under positive
pressure. The reaction mixture was then allowed to stand at
room temperature for 23 hr. The brown oil was distilled at 146°
(0.2 mm), yield 3.18 g (619;). The ir spectrum of the product
was identical with that of the compound prepared in procedure A,

Pyrazinylmethylphthalimide (V).—To a boiling mixture of
15.7 g (0.084 mole) of potassium phthalimide and 45 ml of DMF
was slowly added 10.9 g (0.084 mole) of I. The reaction mixture
was cooled, treated with 50 ml of CHCl;. and poured into 100 ml
of H,O. The aqueous phase was extracted with two 20-nil por-
tions of CHCl;. The CHCl; solution and extracts were combined,
dried (Na,50;). and evaporated under reduced pressure. To the
residual slurry was added 400 m! of Et,0 and the resulting mixture
was filtered. The solid was recrystallized from Me,CO (carbon)
to yield 6.39 g (31.59% ) of V. mp 146-150°. Ananalytical sample
was obtained by recrystallization from Me,CO and then EtOH
as a white solid, mp 154-155°. Anal. (C;3HyN;0.) C, H. N.

(2) Ir spectra were obtained using KBr pellets on a Perkin-Elmer Infra-
cord. Model 187D. Jlelting points were taken on a Mel-Temp apparatus
and are uncorrected. Microanalyses were performed by Schwarzkopf Micro-
analytical Laboratories. Woodside. N. Y. Where analyses are indicated
only by symbols of tlie elements, analytical results obtained for those ele-
lents were within £0.49 of the theoretical values.

(3) A. Hirschberg and P. E. Spoerri, J. Org. Chem., 26, 2356 (1961).



