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Twenty-six new o-(alkylaminomethyl)-2-phenyl-4-quinolinemethanols have been synthesized for evaluation

of their antimalarial activity.
intermediates leading to the amino alcohols.

Nine new 2-phenylcinchoninic acids were prepared together with the several
An anomalous orientation effect of methoxy substitution in the

anilines used in the Doebuner reaction for the preparation of cinchoninic acids was noted. In the environment of
the Doebner reaction the methoxy group became a meta-directing group rather than ortho,para directing. The
position of the methoxy substitution in the 2-phenyl-4-quinolinemethanols prepared influenced the basicity of the

quinoline nitrogen.

The heterocyclic nitrogen in 2-(4-methoxyphenyl)- and 7-methoxy-2-phenyl-substituted

4-quinolinemethanols was seemingly equivalent in base strength to the aliphatic tertiary nitrogen in the amino
alcohol side chain in contrast to similar compounds in which there was chloro substitution in these positions.
Twenty of the compounds have been tested for antimalarial activity toward Plasmodium berghei in mice. Single
doses of from 40 to 640 mg/kg prolonged the life of infected mice to at least 30 days, whereas the survival time

of controls was 7.0 == 0.5 days.

to albino mice at dosage levels from 3 to 400 mg/kg.

The a-(dialkylaminomethyl)-2-phenyl-4-quinoline-
methanols have demonstrated significant activity
against malarial infections in several species, including
man.23 These results provided an important lead to
the development of new chemotherapeutic agents for
the possible prophylaxis and cure of malaria caused by
drug-resistant Plasmodia, a current military and
medical problem.4?

In previous studies of potential antimalarial agents
six of the nine compounds with a therapeutic index® of
over 100 were 2-(4-chlorophenyl)-4-quinolinemeth-
anols, The seventh contained an additional chlorine
atom in a 2-(3,4-dichlorophenyl) analog. The most
active compound was 7-chloro-a-(dibutylamino-
methyl)-6-methoxy-4-quinolinemethanol  hydrochlo-
ride.! Other active 2-phenyl-4-quinolinemethanols
contained either chloro or methoxy substituents in the
6 and 7 positions of the quinoline ring or in the 3 and 4
positions of the 2-phenyl group.

We have now prepared 26 4-quinolinemethanols
from the ten possible 2-phenylcinchoninic acids sub-
stituted with two chloro and one methoxy, or one
chloro and two methoxy, groups in the 6 and 7 positions
of the quinoline ring and in the 3 and 4 positions of the
2-phenyl group. The general synthetic pathway was
that of Lutz, et al.,® outlined in Scheme I. This se-
quenece of reactions was used because in every case the

Scueme 1
SOClL: CH:N: HBr
Q-COOH —— Q-COCl ——— Q-COCHN, —>
Al(O-i-Pr)s

HNR:
Q-CHOHCH,Br ———>
Q-CHOHCH,NR,

Q-COCH:Br

Q = quinolyl
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velopment Command. This is contribution No. 319 from the Army Research
Program on Malaria. (b) To whom inquires should be addressed.
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W. Edwards, Ann Arbor, Mich., 1948.
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(4) R. T. Cutting, U. 8. Med., 15 (Jan 1, 1967).

(5) W. D. Tigertt, paper presented at the 153rd National Meeting, Ameri-
can Chemical Society, Miami Beach, Fla., April 10-13, 1967.

(6) R. E. Lutz. et al., J. Am. Chem. Soc., 68, 1813 (1946).

The one dioctylamino derivative was inactive at a dose of 640 mg/kg. The
diethylamino-1-methylbutylamino derivative was toxic at a dose of 40 mg/kg.

The compounds were phototoxic

intermediates could be prepared in adequate yield and
purity. The newer procedure of Boykin, et al.,” in
which the cinchoninic acid is converted to the methyl
ketone with methyllithium,?® was successful in only two
of five cases which we attempted. Nloderate yields of
the methyl ketones were obtained from 7-chloro-2-(4-
chlorophenyl}-6-methoxy- (I} and 7-chloro-6-methoxy-
2-(4-methoxyphenyl)cinchoninic acids (VI). Un-
identified products were obtained from 2-(3,4-dichloro-
phenyl)-6-methoxy- (III) and 6,7-dichloro-2-(4-me-
thoxyphenyl)cinchoninic acids (IV). 7-Chloro-2-(3,4-
dimethoxyphenyl)cinchoninic acid (X) was recovered
in almost quantitative yield from attempted reaction
with methyllithium.

The substituted cinchoninic acids were obtained by
either the Doebner? or Pfitzinger' reactions. While
attempting to prepare 6- and 7-methoxycinchophens
by the Doebner reaction, we discovered an unexpected
orientation effect of the methoxy group. The reaction
pathway probably involves the formation of a ben-
zalamine which reacts with pyruvic acid to form an a-
keto acid. The latter cyclizes and is oxidized to the
cinchophen, as shown in Scheme II.
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(7) D. W. Boykin, A. R. Patel, R. E. Lutz, and A. Burger, J. Heterocyel.
Chem., 4, 459 (1967).

(8) C. Tegner, Acta Chem. Scarnd., 6, 782 (1952).

(9) O. Doebner, Ann. Chem,, 242, 265 (1887).

(10) W. Pfitzinger, J. Prakt. Chem., 88, 100 (1886); 38, 582 (1888).
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When Y = H and X is a meta-directing group, the
Doebner reaction produces a moderate yield of # 6-
substituted cinchophen. If X is an ortho,para-directing
group, the ring closure to the cinchophen does not oceur.
Similarly, when X = H and Y is a meta-directing group,
the ring eclosure does not oceur. Thus, the reaction
between  4-chloroaniline, 3,4-dimethoxybenzaldehyde,
and pyruvie acid did not yield u einchophen, but only a
pyrrolidinonimine, while the reaction with 3-chloro-
aniline and the same reactants produced the expected®
7-chloro-2-(3,4-dimethoxyphenyl)cinchoninic acid (X).
In contrast, the Doebner reaction between 4-anisidine,
3,4-dichlorobenzaldehyde, and pyruvic acid gave 2-
(3,4-dichlorophenyl)-6-methoxycinchoninie acid (I1I),
while the reaction under the same conditions with 3-
aunisidine produced no cinchophen but what appeared to
be o benzalamine and a resinous material, probably
from self-condensation of pyruvic acid.

In this connection it is interesting to note that
63,7-dichloro-2-(4-methoxyphenyl)cinchoninic acid (IV)
could not be prepared by the Docbuner reaction, but 2-
{(4-chlorophenyl)-6,7-dimethoxycinchouninic acid (VIII)
was obtained in 499 yield by this method.

These results are contrary to the generally accepted
theory of the orienting influence of the methoxy group,
which in most reactions appears to be somewhat more
ortho,para directing and activating than the chlorine
atomr attached to an aromatic ring. Indications are
that the methoxy group is a stronger base than it is
generally thought to be, at least in the environment of
the Doebner reaction. A logical explanation is that
the methoxy group becomes protonated and thus is an
lactivating, meta-directing group.

[u five series of compounds in which there was 4-
methoxy substitution in the 2-pheny! ring or 7-methoxy
substitution i the quinoline ring we noted certain
effects which indicated that the methoxy group in
these positions might be taking part in salt formation,
as suggested above for the Doebuner ring closure, or
night inerease the basicity of the quinoline nitrogen
through conjugation. These compounds may be com-
pared with two series in which there was 6-methoxy
substitution. The structures are illustrated in Scheme
11

When the salts of IV-VI, IX, and X were precipitated
with ethereal HCI from ether solutions of bases, the
dihydrochlorides were obtained. Similar treatment of
[ and III resulted in the precipitation of the momno-
hydrochlorides. The monohydrochloride of X (R =
(. H;) was obtained by rapid addition of the stoichio-
metric amount of HCI to an ether solution of the base.
When this salt was dissolved in a mixture of 2-butanone
and ethanol, it disproportionated to the dihydrochloride
and the free base. The monohydrochlorides of I and
IIT were stable in alecoholic solution. The monohydro-
chloride of X (R = CiH,) was prepared in similar
manner and was stable in 2-butanone solution, but not
in aleoholic solution.

Biological Activity.—The 4-quinolinemethanols de-
scribed herein have been tested for antimalarial ac-
tivity !t against Plasmodiwm berghei in mice by Dr. Leo
Rane at the University of Miami. The results of the
tests were furnished to us by Dr. David P. Jacobus,

(I1) Test procedure is deseribed by T. 8. Osdene, P. B. Russell, and T..
Rane, J. Med. Chem., 10, 431 (1967).
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Walter Reed Army Iustitute of Research. Anti-
malarial activity is summarized in Table I. With the
exception of 2-(3,4-dichlorophenyl}-a-(dioetylamino-
methyl)-6-methoxy-4-quinolinemethanol hydrochloride
(IIId) and 2-(3,4-dichlorophenyl)-a-(4-diethylamino-
1-methylbutylaminomethyl)-6 - methoxy - 4 - quinoline-
methanol trihydrochloride (ITIf), the amino aleohols
were active against P. berghei. Compound IIId,
being a dioctyl derivative, was probably insufficiently
absorbed by the test animals to show activity; IIIf
was toxic at a dosage of 40 mg/kg and lethal at a
dosage of 160 mg/kg. The 4-diethyl-1-methylbutyl-
amino side chain, so effective in chloroquine and
quinacrine, appears to give undesirable properties in
this series of 4-quinolinemethanols, as was noted previ-
ously in 2-(4-chlorophenyl)-a-(4-diethylamino-1-meth-
ylbutylaminomethyl)-4-quinolinemethanol.?

Antimalarial activity in a given series of compounds
varied with the size of the amiuoalkyl group, an effect
shown by the previously tested quinoline amino alco-
hols.? It is noteworthy that the most active com-
pound, Ia, was 4 monoalkylamino derivative, a possible
metabolic product of 7-chloro-a-(dibutylaminomethyl)-
6-methoxy-4-quinolinemethanol. ~ This result may
point toward improvement in the activity of the 4-
quinolinemethanols.

Several of the 4-quinolinemethanols were evaluated
for phototoxicity in albino mice. Maximum tolerated
doses ranged from 5 to 400 mg/kg. The results have
been reported.!?

(12) W. E. Rothe and D. P. Jacobus, 1bid., 11, 366 (1968).
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TasLe 1

ANTIMALARIAL AcCTIVITY OF a~(ALKYLAMINOMETHYL)-2-PHENY L~4~QUINOLINEMETHANOLS

Change in mean survival time® or no. of cures (C)%

No. 20 40 80
Ia 2C
b 1.3 4.9 5.3
11a 3.5 6.5 8.3
b 3.3 8.3 10.1
c 0.3 2.1 3.1
d 0
e 0.1 0.5 2.5
f (2)°
IVa 5.7 7.1,8.1 1C
b 0.2 3.0,3.5 3.6
Va 1.8
b 2.3 4.3,5.3 5.3
Via 0.7 2.9,2.7 4.1
b 1.3 7.1,8.0, 2C 8.1
c 2.9 5.8,6.1 6.3
IXa 1.8
b 5.8
c 0.2 0.2,0.5 4.4
d 0.8 0.4,0.8 1.6
Xa 1.4

o Mean survival time of treated mice — mean survival time of controls in days.

to 30 days. ¢ Toxic deaths,

Experimental Section

The general descriptions of experimental procedures given in
this section should be supplemented by reference to the appropri-
ate table in which the individual conditions of reactions are given.
All melting points were determined with a Thomas-Hoover
capillary melting point apparatus and are uncorrected.

2-Phenylcinchoninic Acids—Nine new 2-phenylcinchoninic
acids (Table II) have been prepared, generally following the pro-
cedures of Lutz, et al.® The procedures are readily adapted to
large laboratory-scale (3 mole) use. The choice between the
Doebner and the Pfitzinger reactions was dictated by the sub-
stitution desired, as discussed above, and by the limited avail-
ability of the required substituted isatins.

A. Typical Preparation of a 2-Phenylcinchoninic Acid by the
Doebner Reaction.—A solution of 136.0 g (1 mole) of 4-methoxy-
benzaldehyde in 400 ml of absolute EtOH was stirred and gently
heated to reflux. To it was added 157.5 g (1 mole) of 3-chloro-4-
methoxyaniline, and the solution was boiled for 15 min. Freshly
distilled pyruvic acid (88.0 g, 1 mole) dissolved in 90 ml of ab-
solute EtOH was added dropwise while stirring and heating con-
tluued. The yellow precipitate which formed before all the
pyruvic acid had been added increased in amount with time.
After 3.5 hr the mixture was cooled to room temperature and the
precipitate was collected by filtration.

Two procedures were used to isolate and purify the cinchoninic
acid. (1) The precipitate was washed on the filter with 959,
EtOH until the washings were nearly colorless. After drying
the solid was extracted with hot 1097 Na,COs solution, and, in the
cases (I and X) where a solid by-product was formed, the solu-~
tion was filtered while hot and the residue was washed (hot H,O)
and extracted a second time with Na,CQ;. The filtrate was
acidified with AcOH, and the precipitated acid was collected by
filtration, washed free of AcOH with H,0O, and dried. Prior to
use the acid was digested with boiling 959 EtOH, in which it was
ouly slightly soluble. (2) The precipitate was pressed as dry as
possible on the filter and then digested with acetone. The acid
obtained in this manner was of higher purity than that isolated by
Na,CO; extraction. Yields were comparable.

B. Preparation of 2-Phenylcinchoninic Acids by the Pfitzinger
Reaction.—The procedure of Lutz, et al.,* was followed without
modification.

Dosage, mg/kg

160 320 640
5C 5C
1C 2C 3C
10.9, 1C 2C, 3C 3C, 4C
1C 4C 5C
2C, 4C 3C, 5C 5C
1.0 2.0
4.7 6.7 1C, 2C
(5 (5)
4G, 5C 5C 5C
7.7, 1C 4C 4C
1C 5C
7.5 8.3 5C
6.1 12.7, 1C 3C, 5C
15.9, 16.4, 4C 3C, 5C 3C, 4C, 5C
12.9, 13.4, 2C, 5C 13.9, 2C 3C, 4C, 5C
6.2 4C
2C 5C
4.3,1C 3C 4C
3.4,3.8 1C 3C, 4C
5.6 20

® Number of treated mice in groups of five surviving

2-Phenylecinchoninyl Chlorides.—The acid was suspended in a
volume of SOCL sufficient to dissolve it completely when the
mixture was heated to boiling. In most cases this amounted to
a volume of SOCl; equivalent to ten times the weight in grams of
the acid. The SOCI, was distilled under reduced pressure; the
acid chloride was triturated with CsHg, which was then removed
by distillation under reduced pressure; the product was slurried
in petroleum ether (bp 30-60°), collected by filtration, and stored
in a vacuum desiccator until used. The crude preparations gave
satisfactory results in the reaction with CH;N,.

Diazomethyl Ketones.—The powdered acid chloride was added
slowly to a cold (—10 to —35°) well-stirred solution of CH,N,
in ether containing 4 moles of CH,N,/mole of acid chloride. The
temperature of the reaction mixture was not allowed to rise above
5° during the addition. The mixture was stirred overnight and
allowed to come to room temperature slowly. The solid was
collected by filtration and washed well on the filter with ether.

Diazomethyl 2~(3,4-dichloropheny!)-6-methoxy-4-quinolyl ke-
tone (II1) was prepared from a CH.Cl, solution of CH,;N, accord-
ing to the procedure of Lutz.$

Bromomethyl Ketones. A. In EtOAc¢ Solutions.—The di-
azomethyl ketone was dissolved in warm EtOAc, and the solution
was filtered to remove a small quantity of an insoluble residue.
To the solution kept warm enough to prevent crystallization of
the diazo ketone 2.2 moles of HBr/mole of diazo ketone (as 309,
HBr in HOAc diluted with an equal volume of EtOAc) was added
dropwise while the solution was stirred mechanically. The reac-
tlon mixture from which the bromomethyl ketone hydrobromide
had precipitated was cooled to room temperature, filtered, and
washed (Et,0). The product was obtained in excellent purity
without further treatment.

B. In Ether Suspension.—The diazomethyl ketone was sus-
pended in ether with good stirring while 2.2 moles of HBr/mole
of diazomethyl ketone (as 489, HBr-Et,0, 1:1) was added drop-
wise. There was gas evolution, and the color of the suspended
solid changed. The mixture was stirred for 5 hr and filtered,
and the product was washed free of acid with ether.

C. In CH,Cl,—The mixture of the diazomethyl ketone in
CH.Cl,, described in the preceding section, was treated with 309
HBr in HOAc diluted with an equal volume of ether. The
bromomethyl ketone hydrobromide dissolved in the CH,Cl.. It
crystallized when the solution was chilled to —5° and was col-
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TasLe Il
2-PHENYLCINCHHONINIC AciDs AND DERIVATIVES
- A = COOTI
Reaction Yield,

No. 134) R Ra Ry Formuia Prepn” titne, hir L Mp, °C Analyses”
1° Cl CIH;0 Cl 181 C5H,CLNO; A 16 229 284-28(6
11 CI1;0 Cl Cl I CiHnCLNO; B 39.5 76.3 244 C, I, N
111 B CI1,0 Cl Cl Ci HjCleNO; A(2) IS 30.2 264.0- C, H

264 .5

v Cl Ci CH;0 T CrH,1CLN Oy B 40 75.0 244-245 G, I, N
V CILO i8I Cl Cl CizHuCLNO, B 42.5 82.0 261-263 C,
VI Cl CI1,0 CH,;0 H CisHi CIN O, A1, 2 3.5 23.8 247--249 C, I, N
VII CIH;0 Cl CH,0 11 CisHi,CINO;, B 24 75.5 264267 C, H, N
Vit CI;0 CI;0 Cl H CisH14CINO, A(D) 3.5 49.0 2862877 >, Hy N
IX 11 Cl CH,0 CIH,0 CiHiCINO, B 22 05.0 221-223 C, H
X Cl H CI1,0 CH,0 CisH1CINO, A(2) 16 27.0 226229 C, O, N

2 The capital letters vefer to the descriptians in the Experimental Section.
elements or finctions, analytical resnlts obtained for those elements or fimetions were within 0.4¢; of the theoretical vanes,
# Many of the componnds had donble melting points.

decomposition.

" Where analyses are indicated only by symbols of the
¢ With

The values given are for the first melling point.  * Previonsly

Tasre III
a~(ALKYLAMINOMETITY L )-2-PHEN Y L~4-QUINOLINEMETTI AN OLS

No. R1 R2 R R Rs Re
Ia i CH:O C1 H C4Hjy b5t
b CsHus CeHis
1Ta Cl130  Ci Ci 3¢ CsHs CsHo
b CeHis CsHiy
1Tla 11 Cl;0  Ci (et} CeHy C2Hs
b CiHy Cills
¢ CeH1a CeHis
d CsHiy CsHis
e C:H4OC:Hs C:H4OC:H;s
f CH(CHn)(?IL)x It
(CsHs)aN
TVa Ci C1 CH;0 11 CsHs (07331
b CeHis CeHis
Va Cl;0 H Cl Ci C:Hy CiHo
b CeHis CeH1
Yla Ci CH:0 CHsO H C:2Hs C2Hs
b CiH, CiHs
c CsHia CeHus
Vila C1L,0 CI CIi:0 H C4Hs CqH,y
b CeHiz CleHrs
VITIa CiLO  CILO QL n Cy4Hs C4Hy
1Xa 1T Cl CI;0  CH0  C:Hs C:Hs
b Calg CiHs
¢ Celli CeHi1s
d CsHur CsHiq
Xa (04} i C;0 CH0 CaH, C:Hs
0O CiHy CsH,

» All compounds were analyzed for ¢, TI;, N. #C, 1, N, O, Cl- analyses. C:

fonnd, 11.11.

lected and washed with Et,O to free it from the solvent and acid.

«~(Bromomethyl)-2-phenyl-4-quinolinemethanols.—The bro-
momethyl ketone hydrobromides were reduced with Al(O-i-Pr);
in +~PrOH in the usual fashion,!® using 1.1 moles of Al(O~-Pr);/¢

(13) A. T.. Wikls, Org. Reactions, 2, 197 (1944).

R,
Pt
C HOHCH_,N\

G

Temp, Time, Yield, Crystn Mp.
Formula® °C hir T solvent °C
CaHuClN0:- HC! 75 6 50.0 ILtOH 226-227
C30HaoCl:N202+ HCY 85 16 89.4 EtOH 190-191
C2H3:CleN202- HCI 80 15 60.5 EtOH 195-195.5
C30HeCl:N20z- HCI 80 15 59.0 EtOH 180~-181
CuHuCl:N:0:- HCI1 80 41 92,0 EtOH 194~195
CasH32CleN202- HCL 75 26.5 73.4 EtOH 145-196
CaHuCleN:20:- HC! 90 66 63.5 Et0Od 173-174
C31HasClzN202- HC1 90 50.5 72.0 EtOH 161-162
CosH3:C12N204- 2HCH 80 18 59.0 EtOH 177=178
C2H3sCleN3O2- 3HCH 80 20 72.5 MeCO-11.00 225-227
CusH32Cl:N202- HCH 75 22 71.5 EtOH 188~18Y
CsoHaoCl2N202z- HC 90 21 44.0 EtOH 176-177
CusH3ClzN:202-2HC! 80 16 38.2 Me:CO-H:0 125-128
CaHyoCl:N:02-2TIC 90 16 18.3 EtOH 175-177
C2HnCIN 05 80 27 81.5 EtOH 136-138
CuHusCIN20s 75 26.5 82.6 EtOH 89-92
CaHasCIN:20; 75 73 53.0 EtOH 102-104
CunHyuCIN20s- HCH 80 16 67.0 EtOH 184-186
CaHgCIN2Os- HC 20 15 55.5  Butanone- 165-167
naphtha
CyHsCIN20s- HCI 80 16 81.0 EtOH 200-202
CauHxnCIN:20s-2HCI 80 19.5 58.4 EtOH-H:0 195-187
CaHCIN203 HC! 80 16 59.5 Me:C0-H:0 147-149
CaHasCIN20s - 2HCI? 90 16 63.0 Me:CO-H:0 126-129
CyHuCIN20s - 2HCI 40 21 783 EtOH-H20 132-13+4
CauHxnCIN205-2HCI 78 17 61 5 EtOH 160~161
CnHuCIN20; HCI 70 20 65.4 Butanone 161-163

caled, 62.053; faund, 61.13. CI™: ealed, 11.82;

mole of bromomethyl ketone. In one case (VIII) the salt did
not react with the reagent. It was necessary to convert it to
the free base which was easily reduced. The bromohydrins were
digested with 959, EtOH prior to use.
a-(Alkylaminomethyl)-2-phenyl-4-quinolinemethanols.—The
4-quinolinemethanols listed in Table ITI were all made by the


C2.H32Cl2N2O2.2HCl
C27H3.ClN.O3-
file:///le2CO-H2O
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———ee A = COCI
Reaction Yield, A = COCHN:
time, hr A Mp, °C Mp,¢ °C Prepn®
5.5 79.3 243-245 162-163 A
3.5 85.6 172-173 162-165 A
4 93.0 147.5-148.5 C
20 81.6 167-175 170-173 B
16.5 94.6 153-166 161-163 B
3 93.0 215-218 155-157 B
6 90.8 180-192 155~-157 A
5 74.7 187-195 160-161 A
5 94.7 172-182 148-149 A
7.5 94.0 162-166 124-129 B
prepared.® / Nmr spectra proved the 6,7 substitution.

tallized from EtOAc.

direct condensation of the bromohydrin with the appropriate
amine, using 6 moles of amine/mole of bromohydrin. The mixed
hydrohalides of the amine precipitated on dilution of the reaction
mixture with ether. The excess amine was removed by precipita-
tion with standardized ethereal HCI except in the case of water-
soluble amines where the amine was extracted from the ether
solution with H,O. The amino alcohols were then precipitated
from the ether solution as hydrochlorides and purified by re-
peated crystallizations from suitable solvents.

Miscellaneous Starting Materials and By-Products.—The
chemicals used for the syntheses described were commercial
products with the following exceptions: 6-methoxyisatin,!4
6-chloroisatin, 1418 5 6-dichloroisatin,'® 3,4-dimethoxyacetophe-
none,”” and 5-chloro-6-methoxyisatin, The synthesis of 5-
chloro-6~-methoxyisatin, a new compound, follows.

5-Chloro-6-methoxyisatin.—6-Methoxyisatin (83.7 g, 0.472
mole) was suspended in 1 1. of HOAc, and 127.4 g (0.944 mole) of

(14) P. W. Sadler, J. Org. Chem., 21, 169 (1958).

(15) A. E. Senear, H. Sargent, J. F. Mead, and J. B. Koepfli, J. 4m.
Chem. Soc., 68, 2696 (1946).

(16) B. R. Baker, R. E. Schaub, F. J. McEvoy, and J. H. Williams, J.
Org. Chem., 17, 152 (1952).

(17) D, Bar and Erb-Debruyn, Ann. Pharm. Franc., 16, 244 (1958).

¢ Crystallized from DMF., All other acids crystallized from EtOH.
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A = COCH«Br A = CHOHCH:Br————
Yield, Reaction Yield,

% Mp, °C time, hr A Mp,4 °C
91.7 188-190° 4 100 216-218
95.0 216-217¢ 3.5 99.7 200
85.0 227-230 13.75 84.7 197-198
93.8 213-215 3 90.0 144-145
89.5 153-156° 4.5 92 108-115
94.5 222-224° 5 81.2 228-229
91.1 196-197° 6 83.8 190-192
85.0 231-232°¢ 1 100 226~228
82.0 236-238 4 91 261-265
88.0 207-209" 14 97 126-127

h Crys-

80,Cl: and a small crystal of I, were added. The temperature
of the mixture rose to 36°. After 0.5 hr, the mixture was heated
to 50°, where it was held for 6.5 hr. The mixture cooled slowly
to room temperature, and N, was passed through it for 0.5 hr to
aid in removal of reaction gases. The mixture was then cooled
in ice to15°, and the orange solid was filtered off and washed free
of HOAc with naphtha; yield 53.0 g (39.4%,). The analytical
sample crystallized from HOAc had mp 295-298°. Anal
(CeHCINO;) C, H, N. The nmr spectrum proved the 5,6 snub-
stitution.

The by-product, N-(3-chlorophenyl)veratrylamine, was ob-
tained in the synthesis of 7-chloro-2-(3,4-dimethoxyphenyl)-
cinchoninic acid. Crystallized from HOAc it had mp 130-131°,
Anal. (015H1501N02) C, H.
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