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by Et 20. Recrystallization of the product from cyclohexane 
afforded an analytical sample, mp 116-118°. Anal. (CnH.0-
N 4 0) C, H, N. 

4-(l-PiperazinyI)-2-phenyl-5-pyrimidinecarboxylic acid ethyl 
ester fill) was prepared as described for l a in 75% yield, mp 
101-104° (cyclohexane). Anal. ( C n H a N A ) C, H, X. 

4,4'-(N,N'-DiaIkyIethylenediamino)bis(2-phenylpyrimidine-5-
carboxylic acid) diethyl ester (Va-c, VI, and VII) were all made 
a^ exemplified by the preparation of 4,4'-(l,4-piperazinediyl)bis-
(2-phenyI-5-pyrimidinecarboxylic acid) diethyl ester (VI). A 
mixture of IV (5.24 g), piperazine (0.86 g), and Xa 2C0 3 (2.65 g) 
in 30 ml of D M F was heated at reflux for 1 hr. The reaction 
mixture was then poured into ca. 700 ml of cold water, and the 
precipitate which deposited was collected on a filter. Recrystal
lization of this material from EtOH afforded 2.1 g of product (see 
Table I). 

TABLE I 

4 ,4 ' - (N ,N ' -DIALKYLETHYI .ENEDIAMINO)MS-

(2-PHENYLPYRIMIDI.\E-5-CARBOXYLIC ACID) DIETHYL ESTERS 

Coinpd 

Va 
Vb 
Vc 
VI 
VII 

Mp, °C 
169-172 
157.5-159.5 
155.5-158 
163.5-166 
178-179.5 

Kecrystn solvent 

EtOH 
E t 0 H - H 2 O 
Cyclohexane 
EtOH 
EtOH 

Formula^ 

C28H28N60. 
C3oH32N604 

C32H36N60j 

C3oH3oN604 

Cs^H^NeO* 
" All compounds were analyzed for C, H, and N. 

CNS Screening Procedure.—The compound is administered 
orally t > three mice and watched for signs of general stimulation, 
gen .'nil depression, and autonomic activity for at least 2 hi'. 

Acknowledgment.—The authors are indebted to 
Mr. B. Hofmann and associates for the elemental 
analyses, Mr. R. A. Fieber for his technical assistance, 
and Dr. M. I. Gluckman and staff for the pharmaco
logical screening. 
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I t h a s b e e n r e p o r t e d t h a t a n a r y l a z o g r o u p i n g is of 
i n t e r e s t in p r o m o t i n g a n t i n e o p l a s t i c a c t i v i t y . 1 2 T h i s 
n o t e l is ts t h e s y n t h e s i s of a r y l a z o d e r i v a t i v e s of p y r i m i -
d ine a n d 1 - t h i o c a r b a m o y l p y r a z o l e r ing s y s t e m s . 3 

Experimental Section4 

2,3,4-Pentanetrione 3-(2-Methoxyphenyl)hydrazone.-~ 2-
Methoxyaniline (2.5 ml, 0.02 mole) was dissolved in 3 A' HC1 
(2.5 ml)"and cooled to 0°. NaXO,» (1.4 g, 0.02 mole) in H,0 (20 
ml) was added gradually. The diazonium salt solution was 
filtered into a well-cooled, stirred mixture of X'aOAc (5.0 g) and 
l,3-dimethyl-l,3-propanedione (2.0 ml, 0.02 mole) containing 
EtOH (50 ml). The product, pi-ecipitated almost immediately. 
After keeping for 2 hr, it was filtered, washed (H20), and re-
crystallized (EtOH); vield 4.0 g (86%) as vellow needles, nip 
136°. Anal. (Ci2HMXz03) C, H, X. 

(1) E. J. Modest. II. N. Sehlein. and G. E. Foley, / . Pharm. Pharmacol., 
9, 68 (1957). 

(2) R. E. Harmon, F. E. Dutton, and H. D. Warren, / . Med. Chem., 11, 
627 (1968). 

(3) P. N. Gordon. U. 3. Patent 3,169,091 (Feb 9, 1965). 
(4) All melting points are uncorrected and -were determined uwin̂ j; a 

Kofler hot stage type apparatus. 
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TABLE I 

2 ,3 ,4-PENTANETRIONE 3-ARTLHYDRAZONES 2-AMINO-4,6-DIMETHYL-5-ARYLAZOPYRIMIDINES 

CH3 

R 

P h e n y l 

2 - M e P h 

4 - M e P h 

2 - C l P h 

3 - C l P h 

4 - C l P h 

2 - B r P h 

4 - B r P h 

2 - N 0 2 P h 

3 - N 0 2 P h 

3 - M e O P h 

4 - M e O P h 

4 - E t O P h 

4 - S 0 2 N H 2 P h 

2 ,3-Ale 2 Ph 

2 , 4 - M e 2 P h 

2 , 5 - M e 2 P h 

2 , 6 - M e 2 P h 

2 - C l - 6 - M e P h 

2 - C l - 4 - N 0 2 P h 

2 ,3-Cl 2 Ph 

2 ,4-Cl jPh 

2 ,5-Cl 2 Ph 

3,5-Cl 2 Ph 

2 ,4 -Br 2 Ph 

2 ,5-Br 2 Ph 

2 , 4 - M e 0 2 P h 

2 , 5 - M e 0 2 P h 

4 - C l - 2 , 5 - M e 0 2 P h 

R N H N = 

Mp, °C 

85 

110 

90 

86 

78 

130 

135 

137 

172 

131 

76 

95 

118 

204 

92 

113 

103 

98 

72 

103 

104 

135 

121 

148 

162 

155 

150 

129 

170 

=C(C0CH 3 ) , 

Color* 

Y N 

Y N 

Y N 

O Y N 

R Y P 

Y N 

G Y P 

Y N 

Y P 

Y P 

O Y N 

Y N 

B R N 

Y P 

Y N 

O N 

Y N 

Y P 

Y P 

Y P 

Y N 

O N 

P e Y N 

Y N 

O N 

O Y N 

O N 

G Y N 

O F 

Formula 

C u H 1 2 N 2 0 2 » 

C 1 2 H 1 4 N 2 0 2 ° 

C ] 2 H 1 4 N 2 0 2 " 

C n H n C l N a O . 6 

C u H n C l N i A ' 

C n H n C l N a O , 6 

C n H u B r N A 6 

C n H n B r N s O / 

C „ H n N 3 0 4 ° 

C n H n N , 0 4 « 

C1 2H1 4N203« 

C I 2 H I 4 N 2 0 3 ° 

C u H n N s O , " 

C„H I 3 N 3 0 4 S= 

C13H16N202<-

C1 3H1 6N202» 

Ci 3 Hi6N 2 0 2
a 

C 1 3 H 1 8 N 2 0 2 ° 

CisHwClNsOi!6 

CnH.oClNsO,1 ' 

C u H 1 0 Cl 2 N 2 O 2
6 

CllH I 0 Cl 2 N 2 O 2
i 

C H H . O C I J N J O J 6 

C11H1„C12N202
! ' 

C n H , „ B r 2 N 2 0 2
6 

C H i o B r j N j O j 6 

C, 3H 1 6N 20 4« 

C 1 3 H 1 6 N 2 0 4 ° 

C13HI5C1N204
!> 

Mp, °C 

230 

211 

247 

244 

206 

213 

239 

217 

257 

260 

182 

213 

209 

> 2 8 0 

224 

228 

222 

197 

214 

266 dec 

230 dec 

274 

245 

260 dec 

242 

246 

182 

190 

273 dec 

Yield, % 

70 

74 

75 

68 

69 

70 

72 

65 

60 

65 

70 

72 

70 

65 

65 

68 

66 

65 

60 

60 

65 

70 

72 

68 

66 

65 

60 

65 

56 

" C o m p o u n d s were a n a l y z e d for C, H , N . R e s u l t s were w i t h i n 0 . 4 % of ca lcu la ted va lues . b Ana!. 
br igh t , B n = b rown , F = fiber, G = golden, N = needles , E = o range , P = p la t e s , P e = pa le , R 

— N = N -

—CH, 
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Formula 

C1 2H1 3NV 

Ci3H1 6N5« 

C1 3H1 5N5" 

C12H12C1N5
6 

C, 2 H 1 2 CIN 6 > 

C12H12C1N5
6 

C,2H1 2BrN5" 

C1 2H1 2BrN6" 

C1 2H1 2N602» 

Ci 2H 1 2N 60 2» 

C 1 3 H, 5 N 5 0» 

CiaHuNjO" 

C 1 4H 1 7N 50« 

Ci2H14Ns02S= 

C i 4 H „ N 6 ° 

Ci4H1 7N s» 

C„H17N6° 

C»H 1 7 N 6 ° 

C U H H C I N S " 

C ^ H n C l N e O . / 

C12H11C12N5 ' ' 
C12H„C12NS* 

C i s H n C W 

C12HUC12N6» 

C 1 2 HuBr 2 N 5 " 

C 1 2HnBr 2N 56 

C 1 4 H 1 7 N 6 0 2 ° 

C1 4H1 7N502« 

C H H U C I N H O J " 

Anal N , S. d B 
= yel low. 

TABLE I I 

1-THIOCARBAMOYL-3,5-DIPHENYL-4-ARYLAZOPYRAZOLES 

^ N = N R 
CBHS 

N> 
• N ' 

-C6H:, 

1 , 3 - D I P H E N Y L - 2 - A R Y L H Y D R A Z O N O -

1,2,3-PROPANETRIONES 

RNHN=C(COC,;H,)2 

R 

2 - M e P H 

4 - M e P h 

3 - C l P h 

4 - C l P h 

4 - B r P h 

2 - M e O P H 

3 - M e O P h 

4 - M e O P h 

4 - E t O P h 

3 - N 0 2 P h 

4 - S 0 2 N H 2 P h 
2 ,4 -MfePh 

2 , 5 - M e 2 P h 

2 , 6 - M e j P h 
2 - C l - 6 - M e P h 

" See foo tno te c 

Yield, 

% 
82 

80 

76 

78 

70 

80 

81 

80 

72 

65 

70 

74 

75 

80 

62 

of T a b l e I . 

C S N R , 

Mp, 
°C 

188 

214 

265 

235 

147 

155 

166 

151 

192 

139 

241 

222 

154 

138 

155 
6 See foo tno t e a 
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Formula 

C2 3Hi9N6S« 

C2 3H1 9N6S« 

C22H16C1N6S« 

C ^ H u C l N e S " 

C22H16BrN6S= 

C2 3Hi9N6OS» 

C 2 3H 1 9N 6OS° 

C2 3Hi9N6OS« 

C2 4H2 1N6OS« 

C22H16N,02S<» 

C 2 2H 1 8N 60 2S 2° 

C24H21NSS« 

C 2 4 H 2 iN 6 S" 

C2 4H2 ,N6S» 

C23H18C1N6S« 

Mp, 
"C 

130 

121 

149 

136 

139 

138 

156 

137 

74 

184 

187 

145 

142 

125 

140 

' See foo tno t e b of T a b l e I . d 
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Formula 

C2 2H1 8N202» 

C 2 2H 1 8N 2O s
l 

C21H I6C1N202« 

C2 iH1 6ClN202= 

C 2 I H I 5 BrN 2 0 2 « 

C 2 2 H l 8 N 2 0 3
6 

C 2 2 H 1 8 N 2 0 3
i 

C22HlsN203<> 

C2 3H2 0N2O3
6 

Cj.HmNsCV 

C 2 1 H „ N 3 0 4 S " 

C23H2„N202<> 

C2 3H2oN202
b 

CaHjoNjOj 6 

C 2 2 H „ C 1 N 2 0 / 

of T a b l e I . 

Similarly several 2,3,4-pentanetrione 3-arylhydrazones were 
prepared; see Table I. 

2-Amino-4,6-dimethyl-5-(2-methoxyphenylazo)pyrimidirie.— 
Guanidine nitrate (2.5 g, 0.02 mole) was added to 2,3,4-pentane

trione 3-(2-methoxyphenyl)hydrazone (4.68 g, 0.02 mole) con
taining 10 N NaOH (10 ml) and MeOH (15 ml). The mixture 
was stirred for 6 hr at 60-70°, and left for another 4 hr at room 
temperature. The product thus precipitated was collected and 
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washed successively ( M e O H , hot H .O) . It was recryslal l ized 
from O M F - K t O I I : vield 3.5 g ( 7 0 ' r ) as o range- red needles, n ip 
VS.;-I'M". Anal. ( (Y,H, 5 N 6 0) ' ( . : , II, N . 

1 -Thiocarbamoyl-3,5-diphenyl-4-phenylazopyrazoIe.—Thin 
s emica rbaz ide hydroch lo r ide (2.5 g, 0.02 mole) was dissolved in 
H 2 0 (30 ml) and mixed w i t h l , 3 - d i p h e n y l - 2 - p h e n y l h y d r a z o n o -
1,2 ,3-propanetr ione (6.5 g, 0.02 mole ) which is in t u r n p r epa red 
by coupl ing of l , 3 - d i p h e n y l - l , 3 - p r o p a n e d i o n e (4.5 g, 0.02 m o l e ! 
with diazot ized P h X H , (2".0 g, 0.02 mole) in abso lu t e E t O I I (2(1 
ml) . T h e m i x t u r e was al lowed to condense al m o d e r a t e t e m p e r a 
tu re on a s t e a m b a t h for 1 hr, and then kept for 2 hr at room 
t e m p e r a t u r e . I t s e p a r a t e d and was recryslal l ized (K tOI I i: 
vield 6.3 g (859; ) as pa le vellow needles, nip 1ST INS0. Anal. 
(C 3H,, ,N 6OS) X, S. 

Simi lar ly several l - th iocarbanioyl - . ' ) ,5 -d iphenyl -4-ary lazopyr-
a/.oles were o b t a i n e d ; see T a b l e I I . Yields of the p r o d u c t s 
d e p e n d upon t h e p H of the reac t ion med ium. Best resul ts were 
o b t a i n e d at p f i 4 5. 

Acknowledgment. We wish to thank Professor W. 
U. Malik, Head of the Chemistry Department, for 
providing the necessary facilities for carrying out the 
work and the C.S.I.R., Xew Delhi (India), for a Junior 
Research Fellowship (held by R. A. S.). 

Some Iodine Derivatives of Dibenamine 

I I K K B K R T A. F K I K D M A N AND ( I K O M S K B . K O L L L K 
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Though many derivatives of Dibenamine have been 
synthesized and evaluated biologically as adrenergic 
blocking agents, very few containing iodine have been 
prepared. We report here the preparation of two such 
compounds of potential interest. It is expected that 
the iodine atoms will confer sufficient electron density 
on the compounds to allow their localization in tissue 
by means of electron microscopy. 

A r C H - \ N C H . , C H . . C l - H C l 
A r C H : - ^ " " 

I , A , - ^ > -

b. Ar = CH,0—(Cj)— 

r 

Experimental Sect ion 1 

N,N-Bis (3- iodobenzyl ) -2-chloroethylamine Hydrochloride 
( la) . -—m-Iodobenzyl b r o m i d e 2 (16.5 g, 0.056 mole) a n d 2 -amino-
e t h a n o l (3.4 g, 0.056 mole ) were combined a n d h e a t e d on a s t e a m 
b a t h for 12.5 hr . T h e p r o d u c t was d issolved in C H C 1 3 a n d t h e 
so lu t ion w a s e x t r a c t e d w i t h a q u e o u s N a O H ( p H 9) followed b y 
d i lu t e sod ium thiosi i l fa te . T h e C H C 1 3 l aye r was dr ied ( M g S 0 4 ) , 
t h e so lvent was e v a p o r a t e d to 25 ml, a n d SOCl 2 (4.0 ml ) was 
a d d e d . After s t i r r ing overnight at r o o m t e m p e r a t u r e t h e solvent 

(1J Melting points were taken on a Thomas-Hoover capillary melting point 
apparatus and are uncorrected. Microanalyses were performed by Galhrairh 
Laboratories, Inc. Knoxville, Tenn. Where analyses are indicated only by 
symbols of the elements or functions, analytical results obtained for those 
elements or functions were within ± 0 . 4 % of the theoretical values. 

(2) I,. B. Rapp and I. I. Kuz'menko, Ukr. Khim. Zh., 29, 734 (1963): 
Chem. Abrtr.. 59, 126662 (1963), 

was removed u n d e r reduced p ressu re . T h e residue was dissolved 
in M e O H which was then e v a p o r a t e d in vacuo. Upon s t a n d i n g 
Tor a few d a y s flic mix tu re became, crys ta l l ine . T h e c rys ta l s were 
t r i t u r a t e d wi th Calls con ta in ing a s l ight amount . ...if C H C ) S . 
yield 6.5 g. T h e c o m p o u n d w a s recrys ta l l ized from a m i n i m u m 
a m o u n t of C H C 1 3 to wh ich CeH 6 was a d d e d unt i l t he t u r b i d i t y 
point when h o t : yield 5.1 g (339, ' ) . T h e mel t ing point of the 
c o m p o u n d was indefinite and could not be used for charac te r i za 
tion purposes . An.nl. ((.'.,sNn(%,I,S ) ( ' . II, N . 

2-[N,N-Bis i '3 ,5-d i iodo-4-methoxybenzyl i | e thanolamine I I ; . 
. '!, .")-I)iiodo-4-methoxybenzyl chlor ide 5 ('4.1 g, 0.01 mole* and 2-
a m i n o e l h a n o l (O.fil g. 0.01 mole ) were allowed to react at 4119 
T h e react ion proceeded over 3 hr d u r i n g which t ime the t empera 
tu re was g radua l ly raised to 120°. T h e product was par t i t ioned 
be tween Cnlln and 25' ' , ' N a O H . T h e (YJlr, l ayer was ex t r ac t ed 
wi th aqueous sodium thiosi i l fate and dried sMg'SO,,!. Remova l 
of the ('fill,, unde r reduced pressure left a b rown residue which 
was t r i t u r a t e d with KtOAc to vield 1.3 g i H i ' , ) of colorless crys
tals . iii]i 151 - 1 5 2 ° . Anal. (C, j l ^ U N t h > (', II, X . 

N , N - B i s ( 3 , 5 - d i i o d o - 4 - m e t h o x y b e n z y r ) - 2 - c h l o r o e t h y l a m i n e H y 
d roch lo r ide ( lb ) . C o m p o u n d I I (1.3 g, 1.6 inmolcs i was dis
solved in 15 ml of SOCK, and the solut ion was rellnxed for t hr. 
Excess solvent was e v a p o r a t e d u n d e r reduced pressure . T h e 
residue was dissolved in a m i n i m u m of C l I C I , and was ch roma to-
g r a p h e d on silica gel with CMCls. T h e mate r i a l s epa ra t ed into a 
s low-moving brown band and a rapidly mov ing broad yellow 
b a n d . T h e eliienl con ta in ing the l a t t e r b a n d was collected and 
the solvent was e v a p o r a t e d . T h e c o m p o u n d was recryslal l ized 
from e the r to vield 0 .60g ( 4 3 ' 9 ) of colorless crys ta ls , m p 120 121 °. 
A mil Calcd for O , J I I I , C U < N O . . - 0 . 2 5 C ) H M I O : C, 25.DS; II. 
2 ,47; N , 1.5(1. f o u n d : 0 , 2 6 . 3 1 ; H. 2.21 ; X, 1.6s. 

Acknowledgment. The authors are grateful to the 
School of Medicine for help from a general Research 
Support (Irani. 

.31 .1. II. Wilkinson. ,/. Chem. So,-., 2370 (I!)4!l). 

l-Methyl-4-[5(3)-methyl-3(5)-pyrazolyI]-
quinolinium Iodide. An Analog of the 

Hypoglycemic Pyrazolylpyridinium Salts 

liiciiAW) P . W I L L I A M S , V I C T O R .1. R U H R , AND S. 1!. SAFI I I 
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Peart River, Xew York 10f>6.i 

Rrcciveil June .10, Will' 

A number of 4-[3(.V)-pyrazoIyl]pyridinium salts (1). 
for instance, have been found to display interesting hy
poglycemic activity in laboratory animals.7 To deter
mine whether this activity extends to the related quino-
linium salt series, l-methyl-4-[5(3)-methyl-3(">)-pyra-
zolyl]quinolinium iodide (2) was synthesized in two 
steps from the known2 4-acetoacetylquinolme. Com
pound 2, when administered orally to male mice (Car-
worth Farms, 25 30 g) in saline solution at a dose of 
l.o-3.0 mmoles kg failed to depress blood sugar levels 
significantly below untreated controls when estimated 
by the method of Hoffman8 as adapted to the Techni-
con Auto-Analyzer.4 

(1) V. J. Bauer. 11. P. Dalalian. W. J. Fanshawe, S. R. Safir. K. ('. Torus, 
and C. R. Boshart, J. Med. Chem., 11, 98! (1968). 

(2) H. Weidel, .\fonrush.. 17, 402 (1896). 
(3) W. S. Hoffman, ,/. Biol. Chem., 120, 51 (1937). 
(4) Testing results were supplied by Drs. D. A. Blickens and S. .1. Kiiwri 

of the Metabolic Chemotherapy Department of these laboratories. 

An.nl

