NoTEs

HCl. The product (0.17 g, 609,) was recrysid from ~PrOH,
mp 300—304° dec. Anal. (C7H14N50201) C, H, N, Cl

6-Chloro-9-(ethoxymethyl)purine.—To a suspension of 3.85 g
(25.0 mmoles) of 6-chloropurine in 75 ml of DMF contg 8.0 ml
(55.0 mmoles) of Et;N was added 2.50 g (27.5 mmoles) of chloro-
methyl ethyl ether. After stirring the reaction mixt for 36 hr
at 55-60°, it was cooled in ice and filtered. The filtrate was
coned in vacuo to give a syrup which was chromatographed
on 150.0 g of silica gel (200 mesh, column 3.0 cm i.d.) with a sol-
vent of CHCL-MeOH (9.5:1) to give the crude product; yield,
3.12 g (56.39,), mp 72-75°. The analytical product was ob-
tained by recrystg the crude material from Et;0; yield, 2.26 g
(40.8%); mp 79-81°. Anal. (CsH,CIN,0)C, H, Cl, N.

9-Ethoxymethyladenine.—A soln of 0.64 g (3.0 mmoles) of
6-chloro-9-(ethoxymethyl)purine in 35.0 ml of 25% MeOH-
NH; was heated at 60-70° for 18 hr in a bomb. The reaction
mixt was evapd to dryness and the residue was extd with hot
Me,CO (2 X 15 ml). The Me,CO ext was evapd in vacuo to
give the crude product; yield 0.53 g (91.4%); mp 184-188°,
One recrystn from Me.CO and one from MeOH gave the pure
product; yield, 0.49 g (84.5%); mp 190-192° (188° softens).
Ana?. (CSHUNE,O) C, H, N.

Reagents and Assay Procedures.—Adenosine deaminase (Type
1, calf intestinal mucosa) was purchased from the Sigma Chemi-
cal Co. The enzyme experimentswere performed at pH 7.6 in 0.05
M phosphate buffer at 25°. The K., was determined by the pro-
cedure of Lineweaver and Burk.® The assay for the study of
reversible inhibitors has previously been described® and is a
modification of the procedure of Kaplan’ based on the work of
Kalckar.®

(6) H. Lineweaver and D, Burk, J. Amer. Chem. Soc., 86, 658 (1934).
(7) N. O. Kaplan, Methods Enzymol., 2, 473 (1955).
(8) H. M, Kalckar, J. Biol. Chem., 167, 461 (1947).
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Some 4-aminoquinolines have a high activity in the
treatment of bronchial asthma'®—¢ and malaria, as well
as having antiarrhythmic?—¢ properties. Compound
I, R = CH;, X = 2, has antiasthmatic, antihistaminic,
and antiarrhyvthmic activity but no antimalarial activ-
ity, whereas I, X = CCCC(C), R = C,H;, and chlo-
roquine have good antimalarial activity. The latter
also has antiasthmatic and antiarrhythmic activity.
Thus as part of an earlier study we were interested in
the modification of the quinoline nucleus to produce
compds of type IIc and I1d.

The starting point in our synthesis was quininic acid
(ITa) which was demethylated to xanthoquinininie acid
ITb? and converted into its Et ester. This phenol was
then subjected to the Mannich reaction to produce the
d-substituted derivs of type Ilc. The 6-dialkyamino-
alkoxy derivs I1d were prepared from the Na salt of the
phenol with the appropriate dialkylaminoalkyl halides.

(1) (a) C. F. Geschickter, Southern Med. J., 48, 497 (1955). (b) P.
Blane, Prazis, 8, 127 (1962). (¢} R. C. Young, A. J. Murry, C. Carr. and
K. A. Harden, J. Nat. Med. Ass., 87, 189 (1965).

(2) (a) D. M. Aviado, private communication, 1968, (b) M. A, Silver and
D. M. Aviado, Ezp. Parasitol., 34, 152 (1969). (¢) J. W. Lawson, J.
Pharmacol. Exp. Ther., 160, 22 (1968).

(3) H. John, J. Prakt. Chem., 128, 190 (1930).
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During this work we treated 6-hydroxyquinoline-4-
carboxylic acid Et ester with Brin AcOH. This readily

NH(CH,)\NR,
H,CO Q
I\v/
I
aR=R’=HTR =CH,
b R=R =H
R COOR”
RO Q
N/

I

¢, R =secondary amino CHy; R’ =H; R” =C.H,
d,R=H; R’ = dialkylaminoalky!l; R”” = C,H;

introduced one Br atom and the product pptd out as
the bromide- HBr. When boiled in H,O this compd
lost HBr. and gave the free base. Introduction of the
Br atom at the 5 position was confirmed by the pmr
spectrum which exhibited two AB quartets in the
aromatic region with J;3 = 4.3 Hz and J.5 = 9.2 Hz
consistent with other quinoline derivatives.*

All compds prepared are listed in Table I. When
evaluated for antiarrhythmie,?®—¢ antimalarial,® and
antlasthmatic!®— activity none of the compds showed
any appreciable activity.

Experimental Section

Elemental microanalyses were performed by Schwarzkopf
Microanalytical Laboratory, Woodside, N. Y. Melting points
of hydrates were taken on a Fisher-Johns block, those of non-
hydrates in a Thomas-Hoover capillary type apparatus. Melt-
ing points are corrected. 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 theo-
retical values.

6-Hydroxyquinoline-4-carboxylic Acid, Xanthoquininic Acid.
—Quininic acid (6-methoxyquinoline-4-carboxylic acid, mp 275-
278°, 101.6 g, 0.5 mole) was refluxed in 300 ml of HI, sp gr 1.7,
for 12 hr. The reflux mixt was coned to 0.5 its vol, dild several
times its vol with H.O, made alk with 109, NaOH, treated
with Norit A, and filtered. With stirring and cooling, the
filtrate was made slightly acid with AcOH. Crystn started and
was completed on standing in the refrigerator overnight. The
pale yellow material was filtered, resuspended in H:O, boiled for a
few min, and filtered hot. The microcryst residue (88 g, 93%)
was nearly colorless, mp 339-342° dec (lit. mp 320° dec.)®* On re-
crystn from DMF-H,0, or redissolving in alk and repptg with
AcOH, a colorless product was obtained which decompd at 340-
342°. If placed in the oil bath at 300° decompn points as high as
347-348° were obtained. Anal. Caled for C,H/NO;: C, H, N.

6-Hydroxyquinoline-4-carboxylic Acid, Et Ester.—Xantho-
quinic acid (94.5 g, 0.4 mole) was placed in a 1-1. flask, and a
mixt of 450 ml of abs EtOH and 50 m! of coned H.S04 was added.
The whole was refluxed for 8 hr, most of the EtOH was removed
at the aspirator, and the viscous dark red-brown mixt was poured
with stirring into 1 1. of ice H:0. With cooling and stirring, the
mixt was neturalized with 2097, NaOH and placed in the refrigera-
tor overnight. The pale yellow ppt was filtered and washed co-

(4) L. M. Jackman and 8. Sternhell, ‘*Applications of Nuclear Magmetic
Resonance Spectroscopy in Organic Chemisty,” Pergamon Press, Oxford,
1969, pp 221 and 308.

(5) T. 8. Osdene, P. B. Russell, and L. Rane, J. Med. Chem., 10, 431
(1967).
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TapLe 1
X ANTHOQUININIC ACID DERIVATIVES
R
RO < CO,Et
N/
Compd R R’ HC], salt mp, *C TFormula Analysis

1 II H 186—187“ Cnl‘IuNOz C, I{, N

2 H H 198-200 CoH,CINOs C, H N

3 Morpholinomethyl H 153-155 C17Hy»ClNOQy - 1,0 C,H4,C,N,0O
4 Diethylaminomethyl H 130-132 CrH24CLN,Os - HoO C H,CL N, O
B) Piperidinomethyl H 161-163 C15HpCl N, Os - H,O C, H, C|, N, O
6 I 2-Diethylaminoethyl 170-171.5 C13HgClN,Os C, H,C|, N

7 I1 2-Dimethylaminoethyl 202-203 C16H 2 CLNQ; - HLO C, H, N¢

X 11 2-Morpholinoethyl 202.5-203.5 C13HyyCL N0y C, i N

¢ I Q-Pipel‘idinoet‘hyl 181-183 CmHeeClzNeOz C, H, N

10 H 3-Diethylaminopropyl 172-175 C1gH5sClaN 205 C, H, N

11 1 2-Diethylaminopropyl 160-162 C1yH2ClN,0s C, H, N
12 H 2-Dimethylaminopropyl 174-176 CHaClLN:0s C, H,

13 Br H 20262284 CoH; BraNOs C, H, Br, N

14 Br H 190-191¢ ClgliloBYN03 C, H, Bl‘, N

b Weight loss in vacuo, 2 hr at 100° < 19,
Loss at 140°, 4.897.

“ I'ree base.
hr in vacuo at 100° < 1%.

piously with H.0). There was obtained 82 g, 709, of product,
mp 183-185°  On reerystn from EtOH-H.0, the material had
mp I186--187° (lit. mp 185.5°).2 'The HCI salt of the ester wax
formed by bubbling dry HCI through a soln of the ester in EtOII
that had been dild with Et,0 just to clondiness and then cleared
with a few drops of IXtOH. It had mp 198-200° dec and was un-
changed on recrystn from EtOH-T{(,0.
5-Morpholinomethyl-6-hydroxyquinoline-4-carboxylic Acid, Et
Esters2HCl1 (3). Experiment 1.-—Nanthoquininic acid, I
ester (1.3 g, 0.02 mole) wax dissolved in the minim of 12tOIT ai
room temp, 1.7 g of 409 formaldehyde soln and 2 g of morpholine
were added, and the mixt was refluxed for 1 hr. The reaction
mixt wax evapd to dryness, the residue dissolved in abs EtOH,
and an excess of ale ICl added.  Addn of 126:0 to the soln gave a
vellow cryst ppt, mp 153-153°.  On recrysin of the material
from 21OH-11,0, the mp spread rose to 151-157°. Tt was found
finally that it was necessary to add a few drops of ale HCl to the

recrysin =olvents to narrow the mp range, mp 153-155°. The
material was dried at 100° to yield 6 g (737).
6-(2-Diethylaminoethoxy )quinoline-4-carboxylic  Acid, Et

Ester+2HC1 (6).—Freshly c¢nt Na (0.47 g, 0.02 g-atom) was dis-
solved in abx I2tOIL. 'To this =olu was added 4.3 g, 0.02 mole, of
1ot xanthoquininate diszolved in the minim of abs 12tOH. With
stiring 2.7 g, 0.02 mole, of freshly distd 2-diethylaminoethyl
chiloride was added dropwize. 'The mixt was refluxed for 4 hr,
cooled, and filtered to remove pptd NaCl. The EtOH was evapd
and the residual ol dissolved in 11120, 'The Et:0 <oln was extd
repeatedly with aq 1090 HCL  The aq soln of the dihydro-
chloride wax made baxic with 109, NaOH and extd 3 times with
50 ml of 19,0, The 1Et:0 soln wax dried (Na,R0y) and filtered,
and the 12.0 stripped. The rexidual oil was dissolved in abs
DO and an excess of ale HCl was added. 'The addn of 12t.0
pptd the titde compd, which wax filtered and dried at 100°. There
wax obtained 6.3 g, 817 of produet with mp 163-169°. Two
recrystns from ~PrOH-Et0, to which 2 drops of ale HHCl were
added yielded anal. material, mp 170-171.5°.

5-Bromo-6-hydroxyquinoline-4-carboxylic Acid, Et Esters
HBr (13).-—Ethyl xanthoquininate (5 g, 0.023 mole) was dis-
solved in glac AcOH and a soln of Bry in glac AcOH was added
dropwize with stirring at room temp until the color of Brs per-
zisted.  The title comp pptd from the AcOH, was filtered off,
waslied with 11,0, and dried at 100°. There was obtained 7.4 g
(8390) of compd, nip 215-220°.  After 2 recrystns from EtOAe,
the anal. material had mp 226-225° dec.

5-Bromo-6-hydroxyquinoline-4-carboxylic Acid, Et Ester (14).
—During one attempt at the pnrification of 13, 0.5 g of this
waterial was suspended in 100 ml of H.O, boiled for 20 min, and
filtered iot.  The residue, after drving at 100° had mp 185-190°,
After 2 reerystns from EtOAc, it had mp 190-191°,  Thix mate-
rial gave no test for Br—,

Loss at 140°, 4.6,
Calced for loss of H.O, 4.75¢.

Caled for loss of H.0, 4.4,
4 HBr salt.

¢ Weight loss after 2

Potential Psychotomimetics.
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In the study of psychotomimetic amphetamines, 2,3-
dimethoxy-4-methylamphetamine (DOM) is the most
potent compound vet discovered (50-150 times mes-
caline).? At least part of its potency is related to the
nature of the para substituent. In light of Knoll’s?
studies on the psychotomimetic effects of p-bromo-
methamphetamine and its cross-tolerance to LSD, the
synthesis and evaluation of bromomethoxyamphet-
amines appeared to be a logical extension. Br has a
comparable size, but different electronic character than
Me. Kang and Green* have recently demonstrated a
correlation between the electronic character of the ring
and hallucinogenic potency of methoxylated amphet-
amines. The substitution of Br into various ring posi-
tions of methoxylated amphetamines allows for several
electronic arrangements.

Chemistry.—The general synthbetic route involved
preparation of the appropriately substituted benzal-
dehvdes, condensation with EtNO,, and reduction to
the bromomethoxyamphetamines. Tables I and II
summarize the compounds which have been prepared.

Attention is called to the report by Pandya and co-
workers® concerning the bromination of m-hydroxy-
benzaldehyde. The product of this reaction is claimed
to be 3-hydroxv-4-bromobenzaldehyde; however, the

(1) NDEA Title 1V fellow, 1969-preseni.

(2) A.T. 8hulgin, T. Sargent, and C. Naranjo, Nuture (London), 321, 537
(1969).

(3) J. Knoll in “Amphetainines aud Related Compounds,” t. Costa and
S. Garattini, Ed,, Raven Press, New York, N. Y., 1870, p 761.

(1) 8. Kang and J. P, Green, Nature (London), 226, 645 (1970).

(3) K. C. Pandysa, R. J3. IX. Pandya, and R. N. Singl, J. Indian Chem.
Soc., 29, 363 (1952).



