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Seven new basic esters and five new basic amides have been prepared from cinnoline-4-carboxoyl chloride and the cor- 
responding tertiary amino alcohols or the corresponding primary-tertiary diamines. Eleven new tertiary aminoalkyl 4- 
cinnolyl ethers have been prepared from 4-chlorocinnoline and the sodium derivative of the corresponding amino alcohols. 
The esters, ethers, and amides are all water soluble. Salts of each of the esters, ethers, and amides have been prepared. 

In  other ring systems, basic esters, ethers, and 
amides hare displayed a variety of pharmacologi- 
~1 activities. It appeared of interest to prepare a 
w-ies of basically substituted esters, ethers, and 
amides for pharmacological screening. 

Cinnoline-4-carboxylic acid prepared by the 
method of Jacobs et d4 was converted into the 
potassium salt. Treatment of the salt with oxalyl 
chloride by the method of Wingfield et al.6 pro- 
duced cinnoline-4-carboxyoyl chloride as the free 
haye. This nas  not isolated due to in~tab i l i ty ,~  
hut was treated directly with the amino alcohol 
1 0  produce the series of esters whose properties 
are listed in Table I. The esters as free bases were 
all soluble in T+ ater and were very hygroscopic. 
Vpon distillation in vacuum they were decomposed; 
thus they were purified as salts of organic acids. 

The amides were prepared by allowing the cin- 
1ioline-4-earboxoyl chloride to react with the ap- 
propriate primary-tertiary diamine. The amide 
free bases mere all hygroscopic and water soluble. 
These mere idenfified and analyzed as the picrates. 
The properties of the cinnoline-4-carboxamjdes 
and their salts are shown in Table IT. 

The et hers reported were prepared by allowing 
4-chlorocinnoline to  react with the sodio deriva- 
tiye of an amino alcohol in anhydrous benzene 
solution. The ether linkage in this series is sensitive 
to mineral acid. In  fact, attempts to recrystallize 
the hydrochloride salts from 95% ethanol resuked 
in cleavage of the ether. From these crystallizations 
4-hydroxycinnoline was isolated. It was for this 
reason that the acidic d-tartrates ivere prepared in 
I C T T ~ ~ ~  instancrs. These salt R were used for screening 
as well as for a solid derirative for identification of 
the free base. The ethers and their salts which 
were prepared are listed in Table 111. 

( 1) For paper 1- in this series see R. N. Castle, €1. Ward, 
?;. White, and K. Xdachi, J .  Org. Cheni., 25, 570 (1960). 

(2) The authors are grateful to Dr. 9. Ynmada and Dr. 
K. Abe of t,he Tanabe Seiyaku Co., Ltd., Tokyo, Japan, for 
the carhon, hydrogen, arid nitrogen analyses. 

(3) Smith, Khnc and French Laboratories Poet-doctoral 
Research Felloff, 3.958 -1960. Present address: Tokyo 
Research Laboratory, Tanabe Seiyaku Co., Ltd., Toda- 
Cho, Saitama-Ken, Japan. 

(4 )  T. L. ,Jacobs, S. Winstein, R.  B. Henderson, and 
I:. C. Spaeth, J .  Am. Chenz. SOC., 68, 1310 (1946.) 

(5)  H. X, Kmgficld, Jr.,  W. R. Harlan, and H. R 
Hanmer, J .  A m .  Chem. Soc., 75, 4364 (1953). 

The infrared spectra of the cinnolines all possess 
the cinnoline ring absorption band a t  6.3-6.4 p. 
The infrared spectra of the amides also have an 
intense absorption band in the 6p region indica- 
tive of the amide linkage. The infrared spectrum 
of p-dimethylaminoethyl cinnoline-4-carboxyla te 
shows a strong ester band a t  5.8 H. 

P-Dimethylaminoethyl cinnoline-4-carboxylate 
was inactive as an antifungal agent, in the in- 
hibition of cholesterol biosynthesis and in tryp ta- 
mine potentiation in rats. 4-Dimethylaminoethoxy- 
cinnoline had slight CNS stimulatory activity in 
rats but was inactive in the inhibition of cholesterol 
biosynthesis. 4-~-Morpholinoethoxycinnoline was 
inactive in both the inhibition of cholesterol bio- 
synthesis and in the plasma cholesterol lowering 
test. 4-[y-(N-iUethylpiperazino)propoxy]cinnoline 
had slight CNS depressant activity in rats. yDi- 
methylaminopropyl cinnoline-4-carboxamide was 
inactive in the tryptamine potentiation in rats. 
y-Piperidinopropyl cinnoline-4-carboxamide was 
inactive as a CNS depressant and y-diethylamino- 
propyl cinnoline-4-carboxamide was inactive as an 
antifungal agent. Screening data on the other 
compounds are not available. 

EXPERIMEKTbL' 

Cznnoline-4-c~rbozylzc aczcl. This compound tras prepared 
by the method of Jacobs et a1.& 

Potassium cznnoline-4-carboxylate. To a solution of 4.0 g 
of potassium carbonate in 50 ml. of water was added 10.0 
g. of cinnoline-4-carboxylic acid. The clear orange solution 
was treated with charcoal, filtered, and evaporated to dryness 
on the steam bath. The resultant yellow solid was ground 
to  pass a 100 mesh sieve and dried overnight a t  110'. 

Preparatzon qf the tertmry amanoalkyl cinnoline-4-carboxy- 
lutes The procedure is illustrated with the synthesis of 8- 
dimethylaminopropyl cinnoline-Ccarboxylate. These esters 
were isolated and analyzed as their salts because of the in- 
stability of the basic esters during vacuum distillation. 

To a stirred and ice-cooled suspension of 3.0 g. of potas- 
sium cinnoline-4-carboxylate in 20 ml. of dry benzene was 
added a solution containing 1.9 g. of oxalyl chloride in 10 
ml. of dry benzene over a period of 5 min. The reaction 
mixture was stirred for an additional 20 min. in an ice bath 
and then for 30 min. a t  room temperature. The mixture was 
then refluxed on a steam bath for 1 hr. After the mixture 
had cooled, 3.1 g. of diniethylaminopropanol in 10 ml. of 

(6) All melting points are uncorrected. The infrared 
spectra of all the free bases were determined on a Perkin- 
Elmer Infracord. 
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dry benzene was added. and the mixture refluxed for 3 hr .  
on the steam bath. The cooled mixture was diluted with 
benzene, filtered with charcoal, and evaporat,ed under re- 
duced pressure. The residue (ca. 2.8 g.) was dissolved in 8 
inl. of commercial absolute ethanol and to this solution was 
added 1.6 g. of d-tartaric acid. This Tvas dissolved by heating 
unt>il the solution \vas clear. After stauding in the refrigera- 
tor, there was obtained 3.9 g. (6054) of a yellow crystalline 
solid, m.p. 140-142". Upon recrystnllization from conimer- 
cia1 absolute ethamol, fine yellow granules separated, m.p. 
142-144". 

p-Dim,ethylaininoeth2/1 cinnoline-4-carboxylate. After cooling 
the acid chloride mixture as prepared above, a solution of 5.5 
g. of dimethylaminoethanc,1 in 1.0 ml. of dry benzene was 
added a,nd the mixture heated and. stirred on t8he stea,m bath 
for 2 hr. The cooled mixture m-as diluted with ether, treated 
with charcoal, and filtered. Aft'er evaporation of the solvent's, 
there was obtained 4.86 g. (70%)) of a red sirup, boiling at 
165-173" at, 0.073 nim. 

Monopicrate, n1.p. 104--196", yellow needles from metha- 
nol. 

Anal. Calcd. for C19Hl&d39: C, 48.10; H, 3.82; N, 17.72. 
Found: C, 48.35; EIj 3.92; K, 17.89. 

Preparation o j  the terliary aininoaliiyl cinnoZi?ie-4-carbox- 
amides. The proeedurc is illustrated with the synthesis of 
S--;-dimethylaminopropyl cinnoline-4-carboxamide. After 
cooling the acid chloride mixture as prepwed above, 4.2 g. 
of -;-dimethylnininopropylaniine in 10 nil. of dry benzene 
m,s added over a period of 10 min. with stirring Tvhile the 
reaction mixture vas kept in an ice bath. The mixture wa8 
stirred for 1 hr. a i  room. temperature. The mixture was 
diluted, treated with cha.rcoai, a i d  filtered. After evaporation 
of the solvents there was obtained 3.5 g, (72yo) of a red sirup, 
boi!ing at, 202-206" at, 0.07 mm. 

/;-Chlorocinnoiine. This compound was pippared by the 
nirthod of Leonard a,nd Boj.cl.i Since this compound is un- 

stable,* it was prepared in small quantities and used im- 
mediately. It was not necessary to purify the 4-chlorocin- 
noline by recrystallizat'ion but it was used directly upon 
recovery from the dried ether Bolution, n1.p. 74-76', 

Preparation of aininoa2kozy ethers. The procedure is il- 
iust,rated with the synthesis of 4-p-diinethyIaniinoethoi;!.- 
cinnoline. 

To a solut,ion of 4.3 g. of P-dimethylaminoethanol in 34 nil. 
of anhydrous benzene was added 0.57 p. of metallic sodiuiii. 
The reaction mixture was refluxed on a steam bath iirit,i! 
all -the sodium had dissolved. In  this instance 1 hr. hciat,ing 
was required. After cooling the reaction mixture iii an ico 
bath, 3.4 g. of 4-chlorocinnoline was added and the mix- 
ture refluxed for 4 hr. on a steam bath, n-hcreupon Ihc ~0111- 

tion became dark rcd. After allowing t h e  rcxkion mistirrc, lo 
cool, it was diluted v,-it,h dry ether, filtprec! ~ i t h  cE,arro:il, 
and the solution c:vaporated.g The ethw residue m s  distilld 
under reduced pressure. There n-as obtained 3.7 g. (83% ) 
of a red sirup, hp. 162-167" at, 0.05 mm.  n-liich after standing 
solidified t o  a pale yello?~ solid, m.p. 70-73"6., nhirh H.ft,(li, 
rccriystallization from petrolctum ethcr ( I I . ~ .  60- 90' ) g 3 . r ~  
pale yellow plates, :n.p 74-76". 
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.LI.BCQCERQUE, s. 11. 
( 7 )  N J. Leonard and S. X. Boyd, Jr.. ,J. Org. ( 'hei i i  , 11, 

(8) 31. Bnsch and IC. Klett, Rer., 2 5 ,  2849 (1892). 
(9) The ethers npre very mater soluble and, thus, it n a 8  

necessary to  avoid the use of water iii the isolation pro- 
cedure in order to obtain satisfactory J ields. 
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A series of hydroxynlkyliminobkacetan~ides and their esters was prepared and examined for local anesthetic action. 
The compounds derived from N-a,a-trimethylphenethylamine showed a high degree of activity, some examples being 4000 
times as active as procaine. Structure-activity relationships were studied in the course of this investigation. 

During an investigation of the synthesis and 
pharmacology of basically substituted derivatires 
of acetamide several hydroxyalkylaminoacelamides2 
possessed appreciable local anesthetic activity. 
A more critical study of one of these, N-methyl-N- 
CY, CY - dimethylphenethyl - 2 - hpdroxyethylamino- 
acetamide (I), rerealed that this action was not 
due to the acetamide, but to a trace of comnzingled 
2 - hydroxyethyliminobis[N - methyl - K - (a.0~- 
dimethylpheiiethy1)acetamide ] (11). 

HOCH2CRzNHCH,CO~C( CHJ &H~CBH, 
I 

CH3 
I 

(1) Presented in part before the Medicinal Chemistry 
Section, Delaware 1-alley Regional Meeting, Philadelphia, 
Feb. 25, 1960, abstracts p. 21. 

The preparation of the latter compouiid and its 
subsequent testing showed it to be an extremely 
potent local anesthetic, a t  least 4000 times as 
active as p r~ca ine .~  

To establish the structural requirements for 
activity in this series a study was made of thc 
effect of variation in sections of the molecule on 
activity. The compounds prepared had the geiicral 
formula 111, wherein X is alkyl, cycloalkyl, or 

111 
- 

(2) W. F. Bruceand J. Seifter, U. S. Patents: (a, 2,778,834 

(3) J. AT. Glassman, G. H. Hudyma, and J. deifter, 
(1957); (b) 2,856,427 (1958). 

J .  Pharnz. Exptl. Therap., 119, 150 (1957). 


