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726. Antituberculous Compounds. Part VIII.* Phenolic
2-Diethylaminoethyl Ethers and Analogues.

By J. L. Lowg, D. A. PEak, and T. I. WATKINS.

The observation by Chapman, Hager, and Shay (J. Amer. Pharm. Assoc.,
1947, 36, 78) of the high activity, in vitro, of the bisdiethylaminoethyl ethers
of stilbeestrol and hexylresorcinol has been extended by the preparation of a
number of analogous bis- and mono-diethylaminoethyl ethers. Considerable
simplification of the molecule is possible without loss of activity in wvitro.
As with the compounds examined by Chapman ef al., no activity iz vivo could
be observed.

Quinol monodiethylaminoethyl ether undergoes a novel type of
disproportionation to quinol and the bis-ether.

In Part I of this series (J., 1949, 2680) it was noted that several 2-aryloxyethyldiethylamines (I)
possessed appreciable activity iz vitro against Mycobacterium tuberculosis. This activity was
in most cases augmented by substitution of chlorine in the aryl group but this increase was
seldom maintained in the presence of serum. The observation by Chapman et al. (loc. cit.) of

Ar-0-CH,-CH, NEt NEt,-CH,CH;0¢ M x—¢Z N0.CH,-CH,-NEt
?I) 2 2 2 2 2 =/_(-II) \:/ 2 2 2
0-CH,-CH,NEt,
NEtz-CHz-CHz-O<:\>C,Hm (I1T)

the high activity, in vitro, of 3 :4-bis-p-2’-diethylaminoethoxyphenylhex-3-ene (bisdiethyl-
aminoethyl ether of stilbeestrol) (II; X = CEt.CEt) and 1 : 3-bis-2’-diethylaminoethoxy-4-
hexylbenzene (bisdiethylaminoethyl ether of hexylresorcinol) (III) suggested that two diethyl-
aminoethoxy-groups might be necessary for the development of maximum activity in this type
of compound. These two compounds were therefore prepared for examination, as well as the
analogous hexcestrol ether (II; X = CHEt‘CHEt). The high activities of these compounds
in vitro were confirmed (see table) but, as already reported (Croshaw and Dickinson, Brit.
J. Pharm., 1950, 5, 178), no activity could be detected i% vivo for either the hexylresorcinol or
the hexcestrol ether, the latter being chosen in preference to the stilbeestrol ether because of its
slightly lower toxicity. This accords with the results in a later publication by Shay e al.
(J. Amer. Pharm. Assoc., 1948, 87, 486). The present communication describes a number of
related compounds, prepared for the purpose of elucidating the structural features governing
activity and in the hope of obtaining a chemotherapeutically effective compound. Data
concerning the compounds prepared are summarised in the accompanying table, together with
their activities in vitro. Compounds were tested in all cases as their soluble hydrochlorides,
directly prepared where necessary in solution from the free bases or from their derivatives.
Introduction of iodine into the hexcestrol ether (II; X = CHEt-CHELt) gave a tetraiodo-
derivative of reduced activity, even with due allowance for the increased molecular weight.
The occasional dyschemotherapeutic effect of halogen has already been noted in Part I (loc. cit.).

R
NEt,-CH,CH,0Z N0-CH,CH,'NEt, rROZ N0-CH,-CH, NEt,
= (Iv) =/ (V)

The simpler compounds, 4 : 4’-bis-2”’-diethylaminoethoxydiphenyl and p-bis-2-diethylamino-
ethoxybenzene (quinol bisdiethylaminoethyl ether) (IV; R = H), showed the same high order
of activity, particularly the latter, although again no activity could be detected in wvivo
(Croshaw and Dickinson, loc. cit.). That activity did not depend solely on the spatial separation
of the two basic centres was shown by the inactivity of bis-p-2-diethylaminoethoxyphenyl
sulphone (II; X = SO,), a result in agreement with that of Shay et al. (loc. cit.). Further, the
open-chain analogues, 1 : 8-bis-2’-diethylaminoethoxyoctane and bis-2-diethylaminoethyl ether
were also inactive. The latter compound was first obtained as a by-product from the preparation

* Part VII, J., 1951, 485.
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of 1-2’-diethylaminoethoxy-4-ethoxybenzene (V; R = Et) but was obtained in better yield by
the reaction of sodium diethylaminoethoxide with diethylaminoethyl chloride.

In contrast to p-bis-2-diethylaminoethoxybenzene, the corresponding resorcinol and
catechol derivatives were virtually inactive. Since the introduction of a hexyl group into
the resorcinol derivative converts it into the highly active 1 : 3-bis-2’-diethylaminoethoxy-4-
hexylbenzene (4-hexylresorcinol bis-2-diethylaminoethyl ether) (I1I), it was thought that similar
introduction of a hexyl group into the already active quinol compound (IV; R = H) might
lead to a compound of exceptional activity. 2-Hexanoyl-1:4-dimethoxybenzene (hexanoyl-
quinol dimethyl ether) was prepared by a modification of the method described by Cruickshank
and Robinson (J., 1938, 2066) for the preparation of 2-hydroxy-5-methoxyvalerophenone. It
is noteworthy that in this case no demethylation of the quinol dimethyl ether occurred. This
is probably due to the temperature of reaction, which in our case did not exceed room
temperature, whereas Cruickshank and Robinson do not specify their final reaction temperature.
Clemmensen reduction of the hexanoyl compound caused extensive resinification but there was
successful reduction to 2-hexyl-1: 4-dimethoxybenzene (hexylquinol dimethyl ether) by the
Kishner method (cf. Nagami, Ber., 1935, 68, 1500). Demethylation and alkylation with diethyl-
aminoethyl chloride gave the required 1: 4-bis-2’-diethylaminoethoxy-2-hexylbenzene (2-hexyl-
quinol bis-2-diethylaminoethyl ether) (IV; R = C¢H,;) which, however, proved to be less
active than the unsubstituted compound (IV; R = H).

p-Bis-2-diethylaminoethylaminobenzene (VI), the nitrogen analogue of compound (IV;
R = H), was prepared by alkylation of NN’-diformyl-p-phenylenediamine with diethylamino-
ethyl chloride and hydrolysis of the product. It proved to be of low activity.

NEt,-CH,-CH,-NHC>NH~CH,~CH,-NEt, R</:—>O~CH,-CH,-NEt,
(V) T (v

A series of 4-alkoxy-1-2’-diethylaminoethoxybenzenes (V; R = alkyl) was next examined.
The first method of preparation attempted was the alkylation of p-2-diethylaminoethoxyphenol
(quinol mono-2-diethylaminoethyl ether) (V; R = H) in ethanolic sodium ethoxide with an
excess of the alkyl halide. The main non-acidic products were p-dimethoxybenzene (quinol di-
methyl ether) with methyl iodide, p-diethoxybenzene (quinol diethyl ether) with ethyl iodide, and
p-bis-2-diethylaminoethoxybenzene (IV; R = H) with hexyl bromide. The formation of these
products can be explained only by the assumption that the p-2-diethylaminoethoxyphenol
undergoes disproportionation into the bis-ether and quinol. In the first two cases, the quinol
has been dialkylated while the bis-ether has been lost as a water-soluble quaternary salt formed
with the excess of alkyl iodide. In the third case, the much slower rate of quaternisation and
alkylation by hexyl bromide (Menschutkin, Z. physikal. Chem., 1890, 5, 589) has permitted the
isolation of the bis-ether as the sole basic product. The yield of bis-ether in this case
corresponded to a 909, disproportionation. In the other two cases the yields of quinol dialkyl
ethers correspond to a 75% and 969, disproportionation respectively. Under the same
conditions, in the absence of an alkylating agent, an amount of the bis-ether corresponding to a
459, disproportionation was isolated. The disproportionation is not reversible since, when an
equimolecular mixture of the bis-ether and quinol was treated under the same conditions,
a careful examination of the product failed to reveal any of the mono-ether.

The mechanism of the disproportionation has not been investigated, but it clearly involves
the diethylamino-group since no such disproportionation could be detected with simple
monoalkyl ethers of quinol. No close analogies of this facile trans-etherification appear to
exist. Ipatieff and Burwell (J. Amer. Chem. Soc., 1941, 63, 969) have observed the inter-
conversion of simple and mixed ethers but only under conditions of high-temperature catalysis.
Other examples of trans-etherification, e.g., of ethyl gp-diethoxypropionate and ethyl ax-di-
ethoxysuccinate with alcohols (Croxall et al., J. Amer. Chem. Soc., 1949, 71, 2736, 2741; 1950,
72, 4274) and of alkyl B-alkoxypropionates with higher alcohols in the presence of sodium
methoxide (Seeger, U.S.P. 2,293,000), are not analogous because of the special molecular
environment of the ether groups in these cases.

The alternative route from the quinol monoalkyl ether and diethylaminoethyl chloride
proved more successful. The usual conditions of condensation in boiling ethanol gave poor
results, but condensation at room temperature in aqueous sodium hydroxide solution afforded
satisfactory yields. The methoxy- and ethoxy-compounds (V; R = Me and Et, respectively)
were of low activity but in the case of the butoxy- and the octyloxy-compound (V; R =
CH, and CgH,,, respectively) activity was restored to a level comparable with that of
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p-bis-2-diethylaminoethoxybenzene. The second diethylaminoethyl group seems therefore
to be exerting only a mass effect equally well provided by a simple alkyl group. Both diethyl-
aminoethyl groups cannot be replaced, since p-dihexyloxybenzene (quinol dihexyl ether) is of very
low activity.

Confirmation of this effect was found in a series of 4-alkyl-1-2’-diethylaminoethoxybenzenes
(VII; R = Me, Pr, and C4H,;, respectively), where the hexyl compound was highly active.
3 : 5-Dichloro-4-2’-diethylaminoethoxytoluene, 3 : 5-dichloro-2-2’-diethylaminoethoxytoluene,
and 2 : 6-dichloro-1-2’-diethylaminoethoxy-4-hexylbenzene were also prepared. The last
compound provided a further example of the occasional dyschemotherapeutic effect of chlorine.

Finally, a branched-chain analogue of compound (VII; R = C4H,,) was prepared by
reaction of p-2-diethylaminoethoxypropiophenone (VII; R = EtCO) with propylmagnesium
bromide to give 1-2’-diethylaminoethoxy-4-(1-ethyl-1-hydroxy-n-butyl)benzene [VII; R =
EtPrC(OH)] and dehydrating this to the unsaturated compound in which the position of the
ethylenic linkage was not determined. Catalytic reduction afforded 1-2’-diethylaminoethoxy-4-
(1-ethyl-n-butyl)benzene (VII; R = CHEtPr). This compound, which contains the partial
skeleton of the hexcestrol ether (II; X = CHEt-CHEt), although highly active in the
absence of serum, was almost inactivated by its presence; comparison with the isomeric
compound (VII; R = CgH,;) provides a further example of the unpredictability of the serum
effect. The intermediate compound [VII; R = EtPrC(OH)] was less affected but no activity
could be observed in vivo (Croshaw and Dickinson, loc. cit.).

EXPERIMENTAL.
Preparation of Phenolic Intermediates.

Known phenolic intermediates were prepared by the following methods : 4 : 4’-dihydroxydiphenyl
(Hirsch, Ber., 1889, 22, 335); p-methoxyphenol (Robinson and Smith, J., 1926, 393); p-ethoxy-,
p-butoxy-, and p-octyloxy-phenol (Klarmann, Gatyas, and Schternov, J. Amer. Chem. Soc., 1932, 54,
298); 3 : 5-dichloro-4-hydroxytoluene (Zincke, Annalen, 1903, 328, 278); 3 : 5-dichloro-2-hydroxy-
toluene (Claus and Riemann, Ber., 1883, 16, 1601); p-propylphenol (Clemmensen, Ber., 1914, 47, 53);
p-hexylphenol (Coulthard, Marshall, and Pyman, J., 1930, 280); and 2: 6-dichloro-4-hexylphenol
(U.S.P. 2,176,010), b. p. 121—125°/0-75 mm. (Found: C, 57:6; H, 6-8. Calc. for C,,H,,OCl,: C,
58:3; H, 6-5%).

3 :4-Bis-(4-hydroxy-3 : 5-di-iodophenyl)hexane (3:8’:5:5’-Tetraiodohexastrol).—A solution of
iodine (20-3 g., 8 atoms) in aqueous potassium iodide solution was added during 1 hour to a solution of
hexcestrol (5-4 g., 1 mol.) in 0-5N-potassium hydroxide (320 c.c.). Stirring was continued for a further
hour, and a little sodium hydrosulphite (dithionite) added to discharge the purplish colour of the
solution. The product was isolated by salting out the potassium salt with 10N-potassium hydroxide
(50 c.c.). This was filtered off, washed with 2N-potassium hydroxide, and dissolved in water, and the
free phenol precipitated with sulphur dioxide. Crystallisation from ethyl acetate afforded the product
as flat needles (10-5 g.), m. p. 239-5—240° (decomp.) (Found : C, 28-4; H, 2-3. C,sH,,0,I, requires
C, 279; H, 2:3%). (Prepared by Mr. P. OXLEY.)

Hexylquinol.—Hexanoyl chloride (49 g.) was added to a suspension of powdered aluminium chloride
(53 g., 11 mols.) in pure carbon disulphide (100 c.c.). The mixture was warmed on the steam-bath until
all the solid had dissolved, two layers being formed. It was then cooled in a freezing-mixture, and a
solution of quinol dimethyl ether (50 g., 1 mol.) in carbon disulphide (200 c.c.) was added during 1 hour
with shaking. The mixture was then allowed to attain room temperature during which time hydrogen
chloride was steadily evolved. After 21 hours, the dark oily complex which had separated was
decomposed by pouring the mixture on dilute hydrochloric acid and ice. The solvent layer was
separated, dried (MgSO,), and concentrated. Distillation gave unchanged quinol dimethyl ether
(25g.; b.p. 70—72°/1 mm.) and then 2-kexanoyl-1 : 4-dimethoxybenzene (hexanoylquinol dimethyl ether)
(38 g.; b.p. 132—134°/0-5 mm.) (Found : C, 71-4; H, 8-7. C,,H, 0O, requires C, 71-2; H, 8-5%). It
slowly solidified to rod-like crystals, m. p. ca. 15°. It gave a transient blue followed by a permanent
green colour with alcoholic ferric chloride. It was insoluble in sodium hydroxide solution.

A mixture of the above material (28 g.) with absolute ethanol (28 c.c.) and 829, hydrazine hydrate
(14 g.) was heated under reflux for 24 hours, and the ethanol removed in vacuo. The residue was heated
to 150° in an oil-bath and finely powdered potassium hydroxide (56 g.) was added in one portion.
Vigorous evolution of nitrogen ensued and continued for $ hour. The temperature was then raised for
a short time to 170° The cooled melt was diluted with water (75 c.c.), and the resultant oil
isolated with ether. Distillation afforded 2-kexyl-1 : 4-dimethoxybenzene (2-hexylguinol dimethyl ether)
(16-5 g.), b. p. 87—96°/0-1 mm. (mainly at 90—94°) (Found: C, 75-3; H, 9-6. C,,H,,0, requires
C,75'7; H, 9-9%).

The foregoing compound (5-25 g.) was heated under reflux for 2 hours with 489, hydrobromic acid
(50 c.c.), and the resultant oil isolated with ether. Distillation of the product Iga.ve hexylquinol (3-18 g.),
b. p. 152°/1 mm., small needles (from light petroleum-benzene), m. p. 88° (Found: C, 74-1; H, 9-9.
C1.H, 40, requires C, 74-2; H, 9-3%).

p-2-Diethylaminoethoxyphenol.—This is a known compound (Bovet, Arch. intern. Pharmacodyn.,
1937, 68, 33; Vallery-Radot, Compt. vend. Soc. biol., 1943, 137, 296) but its preparation and properties
do not appear to have been described. Quinol (44 g.) was dissolved in an ice-cold solution of sodium
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hydroxide (40 g.)i n water (280 c.c.) under nitrogen. Diethylaminoethyl chloride (54:2 g., 1 mol.) was
added, and the mixture shaken vigorously for 16 hours, and finally heated at 100° for 2 hours to complete
the reaction. The solution was cooled, acidified with sulphuric acid, and unchanged quinol extracted
with ether (2 X 400 c.c.). The aqueous layer was adjusted to pH 10 with sodium hydroxide, and the
product isolated with ether (2 X 500 c.c.). Distillation gave p-2-diethylaminoethoxyphenol (43-7 g.),
b. p. 161°/2 mm., m. p. 81°. Its picrate separated from ethanol in yellow needles, m. p. 129° (Found :
C, 49-5; H, 5-1. C,H,,0,N, requires C, 49-3; H, 5:0%).

Disproportionation of p-2-Diethylaminoethoxyphenol—(a) This phenol (5-23 g.) and methyl iodide
(7-1 g., 2 mols.) were added to a solution of sodium (0-575 g., 1 mol.) in absolute ethanol (50 c.c.), and
the mixture was heated under reflux for 48 hours. Removal of the ethanol iz vacuo, addition of water
to the residue, and extraction with ether furnished a solid (1-3 g.), m. p. 50°, identified by mixed m. p.,
after recrystallisation, as quinol dimethyl ether. This corresponds to a 75%, disproportionation of the
diethylaminoethoxyphenol. Similarly, ethyl iodide gave quinol diethyl ether (2-0 g.), m. p. 66°,
corresponding to a 969, disproportionation.

(b) Attempted alkylation with hexyl bromide as above afforded a liquid product (3-5 g.),
b. p. 174°/2 mm., identified by formation of its picrate, m. p. 183—184° (Found: N, 14-7; Calc. for
CaoH350,6Ng: N, 14:69%), as p-bis-2-diethylaminoethoxybenzene (see table, compound 6). This
corresponds to a 909, disproportionation.

(c) p-2-Diethylaminoethoxyphenol (10-45 g.) and a solution of sodium (1:15 g.) in absolute ethanol
(50 c.c.) were heated under reflux for 16 hours. The ethanol was removed in vacuo, the residue dissolved
in water, and the solution made strongly alkaline with sodium hydroxide. Extraction with ether
yielded an oily base (3-5 g.), identified as its picrate, m. p. 183—184° undepressed by p-Dbis-2-diethyl-
aminoethoxybenzene picrate. This corresponds to a 459, disproportionation.

Preparation of Diethylaminoethyl Derivatives.
The following general methods were used as indicated in the table.

Method A.—Sodium (1 atom for each phenolic group) was dissolved in absolute ethanol, and the
phenol and diethylaminoethyl chloride (1—1-2 mols. for each phenolic group) were added. The solution
was refluxed with stirring for 1-—10 hours (depending on the rate of separation of sodium chloride), the
ethanol removed $%n vacuo, and water added. The oil was isolated with ether and purified either by
distillation or by direct conversion into the hydrochloride or other derivative.

Method B.—The phenol was dissolved in 3-5N-sodium hydroxide (2-5 equivs.) and shaken at room
temperature with diethylaminoethyl chloride (3—4 mols.) for 16—60 hours. The mixture was then
made strongly alkaline with sodium hydroxide and extracted with ether. The product was isolated as
in method A.

Method C.—The phenol was dissolved in methanol containing sodium methoxide (1 equiv.), and
benzene added. The methanol was removed azeotropically, diethylaminoethyl chloride (1 mol.) added
to the benzene suspension of the sodium salt, and the mixture heated under reflux for 24 hours. The
benzene solution was washed with dilute aqueous sodium hydroxide, and the product extracted into dilute
hydrochloric acid. The free base, isolated with ether after basification, was purified by distillation
or as a derivative.

1 : 8-Bis-2’-diethylaminoethoxyoctane.—Sodium (1-7 g.) was dissolved in diethylaminoethanol
(100 c.c.), and 1 : 8-dibromo-octane (10-0 g.) added. A white precipitate formed almost immediately.
The mixture was heated at 100° overnight with stirring, and filtered, and the diethylaminoethanol
removed in vacuo. The residual oil was dissolved in ether, the solution filtered, and the product
fractionated through a short Vigreux column. The crude distillate (b. p. 140—180°/2 mm.) still
contained bromine and was therefore reheated with diethylaminoethanol containing dissolved sodium.
Again isolated as before, the product was bromine-free but still boiled over a wide range (120—
160°/2 mm.), probably owing to superheating. A middle cut gave a correct analysis for the desired
compound (see table).

Bis-2-diethylaminoethyl Ethey.—Sodium (2-3 g.) was dissolved in warm diethylaminoethanol (50 c.c.),
and diethylaminoethyl chloride 516-9 g., 1:25 mols.) added. The mixture was kept at room temperature
for 2 days and then heated under reflux for 2 hours. Distillation of the filtered solution gave bis-2-
diethylaminoethyl ether (see table). This compound was identical (m. p. and mixed m. p. of picrate)
with the by-product obtained in 169, yield during the alkylation of p-ethoxyphenol with diethylamino-
ethyl chloride by method B above.

p-Bis-2-diethylaminoethylaminobenzene.—N N’-Diformyl-p-phenylenediamine (4-1 g.) (Wundt, Ber.,
1878, 11, 828) was dissolved in a mixture of acetone (100 c.c.) and methanol (10 c.c.). Diethylamino-
ethyl chloride (13-55 g., 4 mols.) and an excess of potassium carbonate (10 g.) were added, and the
mixture was heated under reflux with stirring for 5 hours. Solvents and low-boiling components were
removed up to 100°/1-—2 mm., and the residual oil was hydrolysed by heating it under reflux with
5N-hydrochloric acid (30 c.c.) for 2 hours. Thesolution was then cooled and basified, and the oil isolated
with ether. Distillation gave p-bis-2-diethylaminoethylaminobenzene (see table).

p-Dihexyloxybenzene (Quinol Dihexyl Ether)—Quinol (5-5 g., 1 mol.) and hexyl bromide (20-6 g.,
2-5 mols.) were added to a solution of potassium hydroxide (5-6 g., 2 mols.) in ethanol (50 c.c.), and the
solution was heated under reflux for 3 hours. n cooling, p-dikexyloxybenzene (quinol dihexyl ether)
(8 g.; m.p. 41—43°) separated. A further smallcrop (0-36 g.; m. p. 36°), together with a small amount
of unchanged quinol, was obtained by evaporation of the filtrate. The product crystallised from
methanol in plates, m. p. 45° (Found : C, 77-7; H, 10-85. C,gH;,0; requires C, 77-7; H, 10-8%).



Lowe, Peak, and Watkins

3290

&g g<g
6-g 19
$-¢l 9-G1
€81 I-81
381 SP-€1
1-6 16
1-6 qe-6
991 6-91
0-81 6-G1
I8 GG8
G0-81 0-81
S-LI T-LI
9-¥1 Lyl
19 0-9
Lg 62
(44 j B
1-L 0-L
k4 0-¢
‘pbayy punog
% ‘N

z”ohnmeno
QZaOcﬂmoao
ZuOnaHquﬁo
-ZQO-nHuH:U
cZenmw.—U
mZuaOonmonU
uZuo«amqu
NZQO«umwao
wa.—Ocnmiuo
«ZOmamuao

NZNOGGHnHonO
«HU»WcuZQOeumnnu

S150GY NP OPS P5))
NPT O P

uﬁonZNmemvuo

QHN—OaZNOecmcnU
NﬁouZuOoumono
aZ«O-mQ«Q

U O H)
B[NULIOJ

8L—LL

(1181

G-g3l

$-681

1 go1
logr

¥81

18 ¢4

(444

S9[PIadIN HO¥H

SPOY  HO¥H

swsud  HOSW

S9IP™N HOYH

i1 ()
so[paN  %0¢
spod  HO¥H
HO¥

S9[pedN —OVOIH

S9[PBN HO3H

HO¥
SS[PAdN -OVOIH

HOYH
SO[PIdN -OVOId
WIO]  JUSA[OS
reIskip

eIy

avang

nwangyT

aanidrq

awyIINLIAT

RVAPAY 1P
VYIIUNIALT

orerordiq
apaopyo
-o4phfrq

apaopyo
-04pad
apiopys
-o4pAY1q

apuo[yo

-01pAyIq
9A)BALIDQ

‘wur
G-0/.831 g ‘d

‘ww g
/.981—¢81 g

‘ww ¢

.081—L31 62 ‘d

‘ww 1/,081 683 "d 995

pRsegseg
£0/0691 gL ‘d

‘wur
G-1/,091 ¥ 'd

‘aur
S1-0/.8LI 12'd

‘mu ¢-0/,98 685¢ "d 998

‘wuw §/,0%1 685¢€ d 998

— 62V
‘ww g
/.881—281 Ly ‘'d
— Q88 'V
— ge ‘v
— 9% ‘V
W -0
[oL8T—E81 G 'V
— G6% ‘V
aseq
jod'g %
POk
pue
POUPI

uazuaqhx0Y1a

0s 001  -ourwvldysarp-,g-1-4xomg-% (91)
2uUIzUIQAX0YIo
g g -p-Axoygaousmvifying-,3-1 (S1)

QuozuaqAxoyoW-H
g—I 0I—¢  -Axoyjvoururedy3erd-g-1 (1)
“Q‘NNSQQQS.:&Q
(0o1) ¢  01—¢  -14yreousmvily1arp-g-sig-d (1)
9u9zUAq[AX9Y-Z-AX0ID
0g — -ourmre[Ay3atp-,3-sig- © 1 (1)
uazUdqAXOYIe
1 — -ourureAy3a1p-g-sig-o (11)
auozuaq £XO)d
(11> — -outmelAy3eIp-g-sig-u (01)
Ay
— 1> 14y20usmvify1a1p-3-ste (6)
auvioofxoyta
— I -ouu)Ay1a1p-,3-s1g-8 : 1 (8)

suoydins [Aueyd4Axoyye

— 1 -outweAy3etp-,g-¢-sig (L)
USZUSGAXOYID

00l  009—00I -ourwre[Ay3e1p-g-sig-¢ (9)
1AuaydipAxoy3e

001—01 00g  -ourwelAu3erp-,g-sig- v : ¥ (g)
suexay([Auoyd
-Opor-1p-g : g-Ax0Yy30

0I—¢  00I—0¢ -OuIWe[AYIRIp-,3-%)-s1g-¥: ¢ (%)
(009)  (000‘0T) suexoyrduoydAxoyld

001 0001 -ourwelAY3d1p-,3-¢-sig-¥ : € (8)
9UAZUIQ[AXIY-F-AXOT[}D

00I—0¢ 00I—0¢ -ourwe[Ay3erp-,g-sig-¢ : 1 (2)
(0og)  (000°01)  eue-g-xoyLuoydLxoyye

001 001  -ounwe[Aujorp-,g-¢-sig-y : € (1)
WNIOS WIS punoduo)
%01 30 jo
soussaxd 9oussqe
ut ut
* : A31An0V



3291

Part VIII.

Antituberculous Compounds.

[1951]

"%3%-01 ‘H ‘689 ‘O sexmbor IDNO*H®'D '0-01 ‘H ‘L-89 O :punog (83) ‘%96 ‘H
‘g-69 ‘O sexmbor [DNO™H'YD ‘26 ‘H ‘$69 O :punog (1g) -poredoxd 9q jou prnod 9jexdrd 1o spuo[ydoIpAy pros v -urexrq ‘[ ‘@ ‘I £q paredeig
(p3) -yuouryym g "d "IN 4q poredaig (1g) pue (08) "%¢€-¢ ‘H {¢P-0¢ ‘O sexmbar 'N*Q"HM™O L-¢ ‘H ‘L-0¢ ‘O :punog (pI) -Apeanoddser “wrm g—I
[oL1—¢91 'd *q pue ‘ww ¢/,005—%61 'd "q PI0%aI (‘122 '20p) ‘1w o eABROI (IT) PUe (01) "%0-S ‘H_‘L-gp ‘Q seambax *N*'O"™H™) ‘6% ‘H ‘0-€% O
: 9w491q1p 9y} 10§ punoyg (g) ‘IWOWIYM g g "IN 4q peredaig (8) "%g-€ ‘Q°H sexmbar O°HZCID'S"N'OH®™D L-¢ ‘O°H : a/w4pAy1p 9Y3 10} punog
(L) -oyeordip oy 10 ,G8T—%8I 'd "W pue oseq 9U3 10 ‘Wt g—T/,g81—8LI "d "q P10%aI (9281 ‘BT ‘BFEI “wmo) “wiayD Y2522 "110)) UeQI[) PUE ‘EYILY
‘Aysuroyy ‘wopr[ ‘eapoid %0-¢ ‘H (0-L% O :°NPTO*H"D 10 *o[®D 9% ‘H $-9% O :9jeiondip oy3 oy punog (9) -oremrid oyy 10} .5-601—80T
‘d ‘w pue ‘Ieyjeouow Jo syunowre d[qersrdde YIM pIjeUrwIB}u0D 9sBQ 9V} IOf "W [1/,633—02% 'd *q p1odox ‘eprro[yo [Ayjsourue[Ayjarp-g Jo Lousyop
S[qeIOPISU0Y © Asn oym ‘(749 '207) “1v 32 uewdey) ,601—80T1 'd “w ‘9yerdnd (g) (‘dwooep JUSIS) ,L82—9Ee "d "W prodax (‘9 *007) pv 22 wewdeyd (1)
"71q} 07 SHON

: ‘uonsodwroodp ypm 4

‘WINIOS JO 90UISqR Y3 Ul (] JO N[BA B 9ABS PIO® OIADIESOUIIE-F 3§93 JO SUORIPUOD SWIES S} I9PU[) PAIINIIO

uonyiqiyur renred yorym je suonnpip jusssadar sesoyjuared ur semnSig (‘722 907 ‘woSUROIQ pur meysor)) (poyrour 9poIed Sunyeoy ay3 £q) wnrpsw s Suoy
POUIPOW UI S}99M F I0] DOUTRIUTRW Seam (UTeI)s JUS[NIIA UBTINY) SIS0/%#04aqn] *JA FO Y3mo1d 9y3 JO UORIqIYUI 939[dUIOd UOTym j& (SpUesnoy} ur) uolniq

apraopyo 0001 ouozuaq(1A3nqg-u-1Au3e-1)-%
g L¥ IONO®HP®'D 8S1-—LST S9IP9ON  *oI0D -04pAH — %63¢ 'doss 01 —00¢  -AxoyjeourwreiAyielda-, -1 (83)
QUIZUSq
apraopyo -(1Aus-1-3nq-u-[A43e-1)-%
g% L¥ IONO™H®'D  #%1  S9[PedN 9VOId ~0ApAH — 363¢ 'd99S 001—0¢ 0001  -AxoyjeourwreAy3did-,g-1 (L2)
audzuaq([£3nq
apraoy? -u-Ax01pAy-1-[A139-1)-%
ge-¥ 22 IONPO*™H®™D 181—081 S9IP™N  dVOId -04pAH] — g63¢ 'dodg  0¢ 001—0¢ -AxoyjeourwreAy3elq-,s-1 (92)
HOY apraopyo suousydordoid
g8-¥ 0-S IONO™H D 0S1—6¥1 SOIP9ON —OVOIH -04pAF “wrw 1/,3S1 P9 ‘V - g -AxoypeoururelAy3eid-,a-v (5a)
‘| uazuaqhxay-H-Ax0Y130UIUD
0¥ S0'¥ pNo*HD — — — — o TLT—L9T 19V o1 o1 -104391p- G- 1-0401y2:T-9 : § (%)
it auazUIqIAx3Y
S0-¢ 0-g NO*H*'D — - — — g-0/,0¥%1 SL'V 001 001 -p-Axoypaousmn)fyrarg-,3-1 (€3)
HO¥H apriopyI suozuaq[Adoxd-p
SIS % IONO®*H®'D gPI—IP1 SO[PeON —-OVOIH ~04pAE] — 06 'V o1 001 -&xoyjeourmeiAy3sid-, -1 (33)
apre01yo it d 9USN[0}AXOYJPOUTIE
Sv 9% *IONO%H®) $GI—ESI SO[PPN  HOMH -0ApAH [ FET—CE1 6L D o1 o1 -1Ay3e1p-,3-3-010[Y2IQ-S : € (1)
I-I1 011 ID'NPO®HID 991—9¢1 SeIpeeN  *HO qvantg  wwm | auanjolhxoaoutun
1-¢ €-g ‘DNOT'THMD — — — — [LTT—P11 9¢ D o1 01 ~14Y123p-,3-F-0401472 -G : € (02)
S9[pasu o%d apreopyd auaN[o3}
Lg Lg IONO®™H®0  LOI sulg -HOYA -04pAH — aL'v — 01 -AxoyjeourmelAuidla-,g-¢ (61)
— — K030 e T 3 4 sareld  HOW — — 682¢ 'd93s  (01) 1 — auazusqixopdxayiq-d (81) ©
it auazUaqAx0]A100 ~
Py ¥ No**H") — — — — €-1/,061 e¥s‘d  09—0I 001 -p-dxoyppousmmyyan-,3-1 (L1)



3292 Peak and Watkins :

1-2’-Diethylaminoethoxy-4-(1-ethyl-1-hydroxy-n-butyl)benzene (3-p-2'-Diethylaminoethoxyphenylhexan-2-
ol).—A solution of p-2-diethylaminoethoxypropiophenone (16 g.) in anhydrous ether (50 c.c.) was added
slowly to a Grignard solution prepared from magnesium turnings (1-62 g., 1-1 atoms) and propyl bromide
(8-3 g., 1'1 mols.) in ether (40 c.c.). The resulting green suspension was then heated under reflux for
45 minutes, and poured into a mixture of ice and hydrochloric acid. The aqueous phase was brought
nearly to neutrality with sodium hydroxide solution and then excess of solid sodium hydrogen carbonate
was added. The ethereal layer was separated, and the product isolated by distillation as a colourless oil,
b. p. 146—151°/0-3 mm. The crude material was probably a mixture of the carbinol and its dehydration
product, since a pure hydrochloride (see table) was obtained only by repeated fractional crystallisation.

1-2’-Diethylaminoethoxy-4-(1-ethyl-n-but-1-enyl)benzene (3-p-2’-Diethylaminoethoxyphenylhex-3-ene).—
The foregoing crude product (15 g.) was boiled under reflux with 989, formic acid (50 g.) for 45 minutes.
Most of the formic acid was removed in vacuo, and the free base isolated with sodium hydroxide and
ether. The crude product (13-5 g.; b. p. 144—148°/0-9 mm.) still contained oxygenated impurities.
It was purified by redistillation over sodium (2-0 g.), and the distillate (10-8 g.; b. p. 140—142°/0-7 mm.)
converted into the hydrochloride (see table).

1-2’-Diethylaminoethoxy - 4 - (1 - ethyl-n - butyl)benzene (3-p-2’- Diethylaminoethoxyphenylhexane).—The
foregoing unsaturated base (8:2 g.) in methanol (80 c.c.) was hydrogenated at atmospheric pressure and
temperature with Raney nickel catalyst. Absorption of the theoretical amount of hydrogen was rapid.
Isolated in the usual manner, the product distilled at 135°/0-5 mm. (7-3 g.) and was further purified by
conversion into its hydrochloride (see table).

RESEARCH LABORATORIES, BooTs Pure DruG Co. LTD.,
NOTTINGHAM. [Received, May 29th, 1951.]






