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wuslied sucecessively (MeOH, hor 11,00 Tt was reerysiallized
from DME-EtOI; vield 3.5 g (7047) as ornge-red needles, mip
Pos-194°, nal. 1CulTEN) C, TN

1-Thiocarbamoyl-3,5-diphenyl-4-phenylazopyrazole.— Thic
semicarbazide hydrochloride (2.5 g, 0.02 mole) was dissolved in
H,O (30 ml) and mixed with 1,3-diphenyl-2-phenyvihydrazono-
1.2,3-propanetriotie (6.5 g, 0.02 mole) which ix in tirn prepared
by conpling of 1,3-diphenyl-1,3-propanedione t4.5 g, 0.02 mole)
with diazotized PhNH, (2.0 g, 0.02 mole) in absolure FtOIT 20
miy The mixture was allowed to condense at moderate remperi-
ture on a steam bath for 1 hr, and then kept for 2 hr a1 room
temperature. It separated and was rveerystallized (19O 1
vield 6.3 g (855¢) ax pale vellow veedles, mp 187 188° A pal.
Ii(,‘ :)[‘Ils)Ns()S) N, N,

Similarly several T-thiocarbanovi=3,3-diphenyi-4-nryvlazopyr-
azoles were obtained: see Table 11, Yields of 1he produets
tlepend upon the plIT of the renction medinm, Best results were
obtained at pH 4-5.

Acknowledgment. - We wish to thank Professor W.
7. Malik, Head of the Chemixtry Department, for
providing the necessary facilitiex for carrving ont the
work and the C.S.L.R.. New Delhi (India), for a Junior
Resenreh Fellowship (held by R. AL S.).

Some lodine Derivatives of Dibenamine
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Though many derivatives of Dibenamine have been
synthesized and evaluated biologieally as adrenergic
blocking agents, very few containing iodine have been
prepared. We report here the preparation of two such
compounds of potential interest. It ix expected that
the lodine atoms will confer snfficient electran density
on the compoundsx to allow their localization in tissue
by means of electron microscopiy.,

ArCH,~_
* SNCH,CH.CIHC
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1
la. Ar=
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Experimental Section!

N,N-Bis(3-iodobenzyl)-2-chloroethylamine Hydrochloride
(Ia).---m-Iodobenzyl bromide? (16.5 g, 0.056 mole) and 2-amino-
ethanol (3.4 g, 0.056 mole) were combined and heated on a steam
batli for 12.5 hr. The product wax dissolved in CHCIl; and the
solution was extracted with aqueous NaOH (pH 9) followed by
dilute sodium thiosulfate. The CHClI; layer was dried (MgSO,),
the solvent was evaporated to 235 nil, and SOCl; (4.0 ml) was
ndded. After stirring overnight at room temperature the solvent

(1) Melting points were taken on a Thomas-Hoover capillary melting point
apparatus and are ancorrected. Microanalyses were performed by Galbraith
Laboratories, Inc. Knoxville, Tenn. Where analyses are indicated only by
symbols of the elements or functions, analvtical results obtained for those
elements or functions were within =+=0.49; of the theoretical values.

(2) 1. B. Rapp and I. I. Kuz'menko, Ukr. Khim. Zh., 29, 734 (1863):
Chem. Abstr., 59, 126669 (1963).
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was retoved nnder reduced pressure. The residue was dis=olved
i MeOH which was then evaporated v vacwo. TUpon <tinding
fe o few days the mixtare beeame ervstatline. The ervstals were
iriturated with CsHs containing o shight amount of CHCOL.
vield 6.5 g. The compound was recrystallized from a mninuun
amount of CHCly to which CsHg was added wntil the turbidity
point when hot; yield 5.1 g (33¢;). The melting point of the
compotnd was indefinite and could por be nsed for chaeteriza-
ton purposes. Anal. 1CHCLLN) ) 1L N

2-[N,N-Bis(3,5-diiodo-4-methoxybenzyl)ethanolamine :11..
#.5-Ditodo-4-tiethoxvbenzyl chlovides (4.1 g, (LOE moled sud 2-
minoethanol (LGE g 0.01 mole) were allowed 1o vearer at 40,
The rexetion praceeded over 3 hie during which time the tempera-
fure was gradually raised 10 120°, The produet was partittoned
hetween Cella and 236, NaOH.  The Colle layer was extreted
with aqueons sodimmn thiosmdfme aud dried $ MgROL - Hemaoval
al the Call, mnder veduced pressnve left a brawn residue which
was ritneared with BE1OAe 10 vield £.3 g o167 1 of colorless erys-
Pals, wp 1313250 Aped (CGILWLN O CO T, N

N,N-Bisi3,5-diiodo-4-methoxybenzyl)-2-chloroethylamine Hy-
drochloride 1Ib). Compound 1T 103 g, L6 unnoless was dise
solved o 13wl of ROCE and the =ohtion was reluxed for 4 by
Fxcess =olvent was evaporated under reduced pressuve. The
residiie was dissolved fn s minim of CITCE aud was chivoneao-
graphed ou =ilica gel with CITCL. The wmaterial separated into x
slow-moving brown band sud a rapidly noving broad yvellow
bund. The elnent containing the Tatrer hand was coltected aud
the =olvent wus evaporated.  The componnd was recrystallized
from ether ro vield 0,60 g (1307 of colorless erystals mp 120- 121°.
Anal. Caled for Cul1,CLLNOG0.25C IO ¢, 25,98 1L
2470 N, 1000 Fonnd: CO2051: 1102210 N, LGS

Acknowledgment. - The authors wre grateful to the
sSchool of Medicine for help from a general Researely
Support Grant.
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[-Methyl-4-[5(3)-methyl-3(5)-pyrazolyl]-

quinolinium Jodide. An Analog of the

Hypoglvcemic Pyrazolylpyridinium Salts
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Organice Chemical Nesearch Scelion, Lederle Laboratorivs,
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A number of 4-]3(7)-pyrazolyljpyridimum salts (1).
for instance, have been found to display interesting hy-
poglyeemic activity in laboratory animals.' To deter-
mine whether this activity extends to the related quino-
linium salt series, l-methyl-4-[5(3)-methyl-3(3)-pyra-
zolyljquinolinium iodide (2) was synthesized in two
steps from the known? 4-acetoacetylquinoline.  Com-
pound 2, when administered orally to male mice (Car-
worth Farms, 2530 g) In saline solution at a dose of
1.5-3.0 mmoles ‘kg fuiled to depress blood sugar levels
significantly below untreated controls when estimated
by the method of Hoffman?® as adapted to the Techni-
con Auto-Analyvzer.*

11) V.J. Baier, 11, I'. Dalalian, W. J, Fanshawe, 3. R. 8afir, E. (", Tocas,
and C. R. Boshart, J. .Wed. Chem., 11, 981 (1968).

(2) H. Weidel, Monutsh.. 17, 402 (18986).

(3) W. S. Hoffman, J. Biol. Chem., 180, 51 {1437).

(4) Testing results were supplied by Drs. D. A. Blickens and =. J. Rigui
of the Metabolic Chemotherapy Department of these laboratories.
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Experimental Section®

4-[5(3)-Methyl-3(5)-pyrazolyl]quinoline.—A mixture of 2.9 g
(0.014 mole) of 4-acetoacetylguinoline? and 5.8 ml (0.12 mole)
of 1009, NH,NH, was stirred at room temperature for 15 min,
heated on a steam bath for 15 min, and diluted with H.O. Fil-
tration gave 2.1 g (669;) of tan crystals, mp 122-125°. Sublima-
tion gave yellow crystals, mp 123-126°. Anal. (CisHuNs-H,0)
C, H, N.

1-Methyl-4-[5(3)-methyl-3(5)-pyrazolyl]quinolinium Iodide.—
A solution of 1.9 g (0.008 mole) of 4-[5(3)-methyl-3(5)-pyrazolyl]-
quinoline, 10 ml of Mel, and 100 ml of EtOH was heated under
reflux with stirring for 2 hr. The solvent was distilled, and the
residue was triturated with Et;O to leave 2.1 g of yellow erystals,
mp 180-185°. Two recrystallizations (EtOH) gave 1.6 g (55%)
of yellow crystals: mp 211-213° [A4nal. (CuHRIN;-0.5H,0)
C, H,I,N1; uv (MeOH) 243 mu (e 30,900) and 352 mu (e 12,700),
wv (0.1 ¥ NaOH) 392 mu (e 14,100).

(5) Melting points were determined in a Hershberg apparatus and are
uncorrected. Microanalyses were performed by Mr., L. M. Brancone and
staff: where analvses are indicated only by symbols of the elements, analy-
tical results obtained for those elements were within 0.4%, of the theoretical
values. Uv spectra were determined with a Cary 11 spectrophotometer by
Mr. W. Fulmor and staff.

Some 9-(2,3,4-Tri-O-benzyl-p-
arabinopyranosyl)purines!
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The arabinofuranoside of 6-mercaptopurine (6-MP)
has interesting antitumor activity.? To compare the
effect of a change in ring size, we recently synthesized
the a- and g-arabinopyranosides of 6-MP (1a and 1b).%*
We have now prepared their O-benzyl-blocked deriva-
tives (2a and 2b), whose greatly altered solubility
properties may influence their biological properties.
The synthesis of 2a and 2b became feasible when a
practical separation of their precursors 3a and 3b® was
found. The conversion of 3 by nitrous acid to 4 and
the thiation of 4 to 2 proceeded in good yields by
standard procedures. Compounds 2a, 2b, 4a, and 4b
were inactive against leukemia L1210 in mice.

(1) This work was carried out under the auspices of Chemotherapy,
National Cancer Institute, National Institutes of Health, Public Health
Service, Contract No. PH-43-64-500. The opinions expressed in this paper
are those of the authors and not necessarily those of the sponsoring agency.

(2) A. P. Kimball, G. A. LePage. and B. Bowman, Can. J. Biochem., 482,
1753 (1964).

(3) A. P. Martinez and W. W. Lee, J. Org. Chem., 34, 416 (1969).

(4) The formulas are written in the completely aromatic form for con-
venience, although the 6-hydroxy and 6-thiol derivatives exist as the keto
tautomers.

(5) A.P. Martinez, W. W, Lee, and L. Goodman, 1bid., 34, 92 (1969).

(6) These compounds were screened for antitumor activity by Chemo-
therapy, National Cancer Institute, according to its protocol described in
Cancer Chemotherapy Rept., 25, 1 (1962).

NEw CoMPOUNIIS

R,0
OR,
1. R,=SH;R,=H
2, R,=SH; R,=CH,C.H,
3. R,=NH; R, = CH,CH,
4, R,=OH: R,=CH.CH.
a = a anomer

b= 8 anomer

Experimental Section’

Separation of 3a and 3b.—Column chromatography experi-
ments with silica gel and alumina did not give good separation of
these anomers. However, Florisil® was satisfactory. A synthetic
mixture of 1.30 g of 3a and 1.43 g of 3b in 10 ml of warm toluene
was placed on a 60-g column (2.2 X 47 em) of 100-200 mesh
Florisil® and eluted with Et;O. The fivst fraction of 300 ml of
eluent wag discarded. The next two fractions of 1.1 . of Et,O
and 230 ml of EtOAc-Et,O (1:4) contained 1.32 g of 3b (92.59,
recovery). The fourth fraction, 100 ml of EtOAc-Et,0 (1:4),
contained 0.09 g of 3a and 3b. The final two fractions of 500 ml
of EtOAc-Et,0 (1:4) and 300 ml of EtOAc contained 1.21 g
(939%) of 3a. The separation was followed by tle in solvent A
with R; 0.50 and 0.22 for 3b and 3a, respectively.

This procedure was applied to the crude reaction mixtures of
3a and 3b?® from which about 10-159, of the less soluble 3a had
been first removed hy fractional erystallization from toluene and
ether.

9-(2,3,4-Tri-O-benzyl-p-arabinopyranosyl)hypoxanthine (4a
and 4b).—Stirring 1.0 g (1.9 mmoles) of 9-(2,3,4-tri-O-benzyl-a-
p-arabinopyranosyl)adenine (3a) with NaNQ; (3.5 g, 40 mmoles)
in 59 ml of AcOH, 50 ml of H,0, aud 2.5 ml of 1 N HCI for 24 hr
afforded 60-709; of 4a: mp 150~151° after recvystallization from
toluene and trituration with Et;O; AME' 250 mu (e 11,200),
NET 249 (11,800), AP0 253 (13,600); [al?p —13.6° (¢ 1.38,
CH.Cly); R: 0.10 in solvent A. Anal. (CyH,N,Os) C, H, N.

Compound 4b, similavly prepared in 667 vield had mp 162
163° (trituvated with Et,0); A, 251 mp (e 11,200), N2 249
(12,000), AEY 253 (13,800); [a]®D +34.5° (¢ 1.30, CH,Cly);
R; 0.34 in solvent A. Anal. (CsyH3oN.Os) C, H, N.

9-(2,3,4-Tri-O-benzyl-n-arabinopyranosy!)-9H-purine-6-thiol
(2a and 2b).—A solution of 0.50 g (0.93 mmole) of 4b and 1.7 g
of P»S; in 30 ml of dry C;HsN was heated at reflux for 3.5 hr under
N: and then worked up to afford 0.48 g (039) of 2b, mp 177.5—
179.0°. Recrystallization from EtOAc afforded 0.35 g (689) of
the 8 anomer 2b: mp 199-200°; the solubility of 2b was too low
for determining A,.. at pH 1; ANP¥ 322 mu (e 23,100), NP2
313 (23,400); [a]®p —21° (¢ 0.50, DMF); R; 1.00 in solvent B.
Anal. (031[{30N404S) C, H, N.

The preparation of the « anomer 2a was similar except that a
larger amount of Pu8; (3.0 g) for 0.30 g of 4a was required for
complete reaction. The yield was 0.37 g (729,) of the o anomer
2a: mp 226-230°; A% 323 mu (e 20,300), AHT7 321 (19,300),
APESY 312 (21,600); [a]®p 423° (¢ 0.50 DMF); R; 0.81 in

max

solvent B (R 0.31 for 4a). Anal. (C,H;PN,0,8) C, H, N.

Acknowledgment.—The authors are indebted to Mr.
0. P. Crews, Jr., and staff for the preparation of inter-
mediates and to Dr. Peter Lim and staff for the spectra.

(7) Melting points were determined in a Fisher-Jolins apparatus and are
uncorrected. Tle was ran on silica gel HI (E. Merck AG Darmstadt) in
the following solvents: A, LtOAc; B, MeOH-LEtOAc (1:9). The spots
were detected by uv light. Ior the av spectra, the samples were dissolved
in MeOH or 2-methoxyethanol and dilated either five- or tenfold with 0.1
N HCI pH 7 buffer or 0.1 N NaOH, as required. Where analyses are in-
dicated only Ly symbol of the elements or functions, analytical results ob-
tained for tliose elements or functions were within ==0.4%, of the theoretical
values.

(8) Trade name for the magnesium silicate product of the Floridin Co.



