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Reactions of Sodium Hydride with «-Hydroxyalkyl-phosphonium,
-arsonium and -ammonium Salts

By A. R. Hands * and A. J. H. Mercer, Department of Biochemistry, Oxford University

.
The reaction of sodium hydride with w-hydroxyalkyltriphenylphosphonium salts PhyP(CH,),,OH X~ (I) has been
investigated. The salt (I; n =1, X =1) gave triphenylphosphine and formaldehyde. Thesalt (I; n=2,X=1)
gave triphenylphosphine oxide and ethylene. The salts (I: n =4 or 5, X =1 or Cl) could not be prepared. The
salt (I: n=46, X=1) gave mainly triphenylphosphine and hex-5-en-1-ol with some 6-hydroxyhexyldipheny!-
phosphine, 6-phenoxyhexyldiphenylphosphine, and 6-phenoxyhexylidenetriphenylphosphorane. The salt (I:
n =11, X=Br) gave 11-phenoxyundecyldiphenylphosphine, 11-hydroxyundecyldiphenylphosphine, and 11-
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phenoxyundecylidenetriphenylphosphorane.

Sodium hydride with 2,3-dihydroxypropyltriphenylphosphonium

iodide gave triphenylphosphine oxide and allyl alcohol.
Similar reactions were carried out with w-hydroxyalkyitriphenylarsonium salts, PhaAs(CH ),.0H X~ (XIV).

The salt (XIV; n =6, X=1) gave triphenylarsine and hex-5-en-1-ol.

mainly triphenylarsine and undec-10-en-1-ol.

The salt (XIV: n=11 X = Br) gave

Similar reactions were carried out with -hydroxyalkyldimethylphenylammonium saits, Ph(Me), N(CH2) OH

X=(XV).
11-methoxyundecylmethylphenylamine.

Four cases of the action of bases on hydroxyalkyl-
phosphonium salts have been reported; ! only one of
these 3 dealt with the action of sodium hydride which
with 3-hydroxypropyltriphenylphosphonium iodide gave
2,2,2-triphenyl-1,2-oxaphosph(v)olan. This paper deals
with the action of sodium hydride on a series of w-hydr-
oxyalkyltriphenylphosphonium salts (I; » =1, 2, 4, 5,
6, 11).

Ph,P(CH,),0H X~ Ph,P(CH,),0-
(I) (I11)

Hydroxymethyltriphenylphosphonium iodide (I; # =
1, X = I) reacted with sodium hydride to give triphenyl-
phosphine and formaldehdye (identified as the dimedone
derivative) via the betaine (II):

Ph,PCH,0~ —» Ph,P -+ CH,0
I1)

2-Hydroxyethyltriphenylphosphonium iodide (I; # =
2, X = I) reacted with sodium hydride to give triphenyl-
phosphine oxide and ethylene [estimated as ethane-1,2-
bis(isothiouronium)picrate] via the betaine (III; # = 2)
similar to that involved in the Wittig reaction.

' A. Hoffmann, J. Amer. Chem. Soc., 1921, 43, 1684; 1930,

52, 2995; M. Grayson, J. Amer. Chem. Soc., 1963, 85, 79; G.
Aksnes, Acta Chem. Scand., 1961, 15, 438.

Thesalt (XV; n = 3,X = |) gave dimethylaniline and allyl alcohol.

Thesalt (XV; n=11,X = Br) gave

Attempts to prepare 4-hydroxybutyl- and 5-hydroxy-
pentyl-triphenylphosphonium salts were unsuccessful.
Reaction of triphenylphosphine with the chloro-alcohols
gave tetrahydrofuran and tetrahydropyran respectively
by internal nucleophilic substitution. Attempts to
convert the chloro-alcohols into iodo-alcohols with
sodium iodide in acetone gave aw-di-iodoparaffins.

Conversion of 6-chlorohexanol, using sodium iodide in
acetone, to 6-iodohexanol yielded a product with 1,6-di-
iodohexane (ca. 69,) as an impurity, and thus the re-
action with triphenylphosphine gave a mixture of
6-hydroxyhexyltriphenylphosphonium iodide (I; #» = 6,
X =1I) with some hexane-1,6-bis(triphenylphosphon-
ium)iodide. The phosphonium salts, after separation,
were hydrolysed to the corresponding phosphine oxides
with aqueous sodium hydroxide.

6-Hydroxyhexyltriphenylphosphonium iodide (I; # =
6, X = I) reacted with sodium hydride in a melt to give
a mixture containing products derived from the betaine
(III; » = 6) formed initially. The chief products were
hex-5-en-1-ol {(299,; identified as the phenylurethane)
and triphenylphosphine (329,), possibly formed by an
internal cycli¢ elimination:

2 A. R. Hands and A. J. H. Mercer, J. Chem. Soc., 1965, 6055.

3 A. R. Hands and A. J. H. Mercer, J. Chem. Soc. (C), 1967,
1099.

4 G. Wittig and U. Schollkopf, Chemn. Ber., 1954, 87, 1318.
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H,
] ot \CH
Ph;P—CHztl l ? —> Ph,P + CH,:CH [CHI:L OH
H CH,

Fon /
-O_CHZ
(II) n=6

The betaine also underwent an intermolecular nucleo-
philic attack to give 6-phenoxyhexyltriphenylphosphon-
ium (IV; #» =6) and 6-oxohexyldiphenylphosphine
(V; #n =6) ions. The former reacted with another
molecule of base to give the phosphorane (VI; # = 6),
identified by its conversion by acetone to triphenyl-
phosphine oxide (199,) and 7-methyl-1-phenoxyoct-
6-ene (VII; n = 6; 99,) in a Wittig reaction.

+ +
2Ph,P(CH,),0~ — Ph,P(CH,),0Ph + Ph,P(CH,),0-
(1) (Iv) v)
lHao

Base l PhQ;(CH,)nOPh l
Ph,P(CH),0H

Ph,P:CH(CH,),_,OPh 2Ph,P(CH,),OPh
(V1) (VIII) (IX)

4
l Me,CO PhyP(CH,)n0—

Ph,PO + PhO(CH,),_,CH:CMe, Ph,P(CH,),OPh

(VII) (VIII)
+
Ph,P(CH,),0~
W)
+ H- Phy H
Ph;P(CH,) 0~ —p [Ph—P
Ph”” NCH,),0-
X)
—» Ph,P(CH,),0~ + PhH
V)
SCHEME

The cation (IV; # = 6) could also react with the
anion (V; % =6) to give 6-phenoxyhexyldiphenyl-
phosphine (VIII; # =6) (39%). An alternative re-
action leading to the same product is the attack of the
anion (V; » = 6) on the original betaine (I1I; » = 6).

Attack of a hydride anion on the betaine (III; # = 6)
could also lead to a pentacovalent phosphorus inter-
mediate (X; # = 6) which could break down to form an
anion (V; »# = 6) and benzene.

After addition of water to the reaction mixture, 6-
hydroxyhexyldiphenylphosphine (IX; # = 6) (14%)
was isolated due to protonation of the anion (V; » = 6).

6-Phenoxyhexyldiphenylphosphine (VIII; # = 6) was
identified by oxidation to the phosphine oxide (XI; # =
6) which was synthesised independently. 6-Hydroxy-
hexyldiphenylphosphine (IX; # = 6) was identified by

Ph,P(0)(CH,),OPh  Ph,(Me)P(CH,),X I~
(XI) (XII)
Ph(Me)P(0)(CH,), X

(XIIT)

J. Chem. Soc. (C), 198y Online

quaternisation with methyl iodide to the phosphonium
salt (XII; # =6, X = OH) which was hydrolysed to
6-hydroxyhexylmethylphenylphosphine oxide (XIII;
n =06, X = OH). 7-Methyl-1-phenoxyoct-6-ene (VII;
#n = 6) was identified from its n.m.r. and mass spectra
and by independent synthesis.

11-Hydroxyundecyltriphenylphosphonium bromide (I;
»n = 11, X = Br) reacted with sodium hydride in a melt
to give a mixture of 11-phenoxyundecylidenetriphenyl-
phosphorane [(VI; # = 11) identified by its conversion
by acetone to triphenylphosphine oxide (379%,) and 12-
methyl-1-phenoxytridec-11-ene (VII; » = 11) (25%)],
11-phenoxyundecyldiphenylphosphine (VIII; # = 11,
229,) and 1l-hydroxyundecyldiphenylphosphine (IX;
n = 11) (159,). The formation of these products can be
rationalised by the initial formation of a betaine (III;
# = 11) (cf. the 6-hydroxyhexyl salt, in the Scheme),
which is unlikely to break down by an internal cyclic
elimination as this would involve a twelve-membered
cyclic-transition state. The alternative elimination by
abstraction by hydride ion of a proton from the carbon g
to phosphorus may be disfavoured by the alkoxide anion.

11-Phenoxyundecyldiphenylphosphine (VIII; # =
11) was identified by oxidation to the phosphine oxide
(XI; n = 11) which had been prepared independently.
The structure of the phosphine (VIII; »# = 11) was con-
firmed by methylation to the phosphonium salt (XII;
# = 11, X = OPh) which was hydrolysed to the phos-
phine oxide (XIII; » = 11, X = OPh). 11-Hydroxy-
undecyldiphenylphosphine (IX; % = 11) was identified
by quaternisation with methyl iodide to the phosphon-
ium salt (XII; » = 11, X = OH) which was hydrolysed
to the phosphine oxide (XIII; # =11, X = OH).
12-Methyl-1-phenoxytridec-11-ene (VII; # = 11) was
identified from its n.m.r. and mass spectra and by in-
dependent synthesis. Mass spectrometry showed that
there were impurities of 1-phenoxyundecane and 1-phen-
oxyundec-10-ene (m/e 248 and 246, respectively) in the
tridecene (m/e 288). Both compounds were synthesised
independently and standard mixtures with 12-methyl-
1-phenoxytridec-11-ene were made for comparative
gl.c. to estimate the quantities of these impurities
(1-8% and 3-09, respectively). 1-Phenoxyundecane
was formed by nucleophilic attack of hydride ion on the
carbon atom o to phosphorus and 1l-phenoxyundec-
10-ene by abstraction of a proton by hydride ion from
the carbon atom 8 to phosphorus.

The relative ease with which the various reactions of
sodium hydride with hydroxyalkylphosphonium salts
take place was determined in the case of 2,3-dihydroxy-
propyltriphenylphosphonium iodide, which was shown
to react preferentially to give triphenylphosphine oxide
and allyl alcohol, no oxa-phosph(v)olan being formed.
The iodide reacted with aqueous sodium hydroxide to
give  2,3-dihydroxypropyldiphenylphosphine  oxide
(17%,), formed by the normal breakdown of phosphon-
ium hydroxides,? triphenylphosphine oxide (149,), allyl
alcohol (7%,), and triphenylphosphine (22%). Tri-

5 G. W. Fenton and C. K. Ingold, J. Chem. Soc., 1929, 2342.
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phenylphosphine oxide and allyl alcohol could be formed
by initial abstraction of the proton from the 2-hydroxy-
group followed by breakdown of the resulting betaine in
the Wittig manner.® Abstraction of the proton by
hydroxide ion on the carbon atom (B to phosphorus
followed by elimination of triphenylphosphine would
give hydroxyacetone which would polymerise under the
basic conditions.

The reaction of sodium hydride with two e-hydroxy-
alkylarsonium salts was investigated. The reaction
with 6-hydroxyhexyltriphenylarsonium iodide (XIV;
n = 6, X = I) gave triphenylarsine (899,) and hex-5-

+
en-1-ol (61%,) via the betaine PhgAs(CH,);O~ which
broke down by an internal cyclic elimination (cf. the
phosphorus analogue). This mechanism predominates
for arsenic over the alternative nucleophilic attack seen
with phosphorus, because triphenylarsine is a better
leaving group than triphenylphosphine.

Ph(Me),N[CH,],0H X~
(XV)

Ph,As[CH,],0H X~
(XIV)

11-Hydroxyundecyltriphenylarsonium bromide (XIV;
#n = 11, X = Br) and sodium hydride on being heated
together gave mainly triphenylarsine (309,) and undec-
10-en-1-ol (299,). This was formed by abstraction of a
proton by hydride ion from the carbon atom 8 to arsenic
followed by elimination of triphenylarsine:

PhXﬁ—CHzl—Q[:H [cHz], OH = PhAs + CH2=CH[CH2]90H

H/\ + Hp
H

In addition, 11-phenoxyundecyldiphenylarsine (ca. 20%,),
which could not be separated from triphenylarsine by
repeated chromatography on alumina, and 11-hydroxy-
undecyldiphenylarsine (25%,) were formed by mechan-
isms similar to those postulated for the corresponding
phosphonium salt. The approximate composition of
the mixture of triphenylarsine and 11-phenoxyundecyl-
diphenylarsine was determined by n.m.r. and mass
spectrometry.

Two reactions of sodium hydride with w-hydroxy-
alkylammonium salts were investigated. 3-Hydroxy-
propyldimethylphenylammonium iodide (XV; # =3,
X = I) gave dimethylaniline (839,) and allyl alcohol
{(72%,). This reaction is interpreted either as a break-
down of the initial betaine by an internal elimination:

+
PhMe);N=CHy g CH=CH; —> PhNMe, + CH,CHCH,OH

H (@]

or by a normal intermolecular elimination.
11-Hydroxyundecyldimethylphenylammonium brom-
ide (XV; #n =11, X = Br) reacted with sodium

hydride to give 11-methoxyundecylmethylphenylamine
4N

1‘333 Online

(XVI; 719%) which was identified by conversion to the
methiodide. This reaction is interpreted as inter-
molecular nucleophilic attack between two molecules of
the initially formed betaine to give a cation (XVII) and
an anion (XVIII) which react to give the amine (XVI):
2Ph(Me)2§[CH2]nO_ — 4
Ph(Me)N[CH,],,0- + Ph(Me),N[CH,)},,0Me
(XVIII) (XVII)

Ph(Me)N[CH,),,0Me
(XVI)

EXPERIMENTAL

N.m.r. spectra were recorded in deuteriochloroform with
tetramethylsilane as internal standard on a Perkin-Elmer
R10 spectrometer. L.r. spectra were recorded (Nujol mulls)
with a Perkin-Elmer Infracord 137 spectrophotometer, and
mass spectra with an A E.I. MS9 mass spectrometer. Gas
chromatograms were obtained using a Pye Argon gas
chromatograph with a 2-5%, SE10 silicone column at 135°.
‘ Evaporation ’° means evaporation under reduced pressure
at 35°.

Chromatographic Alumina.—Alumina (Spence type H;
2 kg.) was shaken with aqueous acetic acid (109, w/v;
100 ml.) for 20 min.

Reaction of Hydroxymethyitviphenylphosphonium Iodide
with Sodiwm Hydride.—The iodide (21-0 g.; prepared by
the method of Horner and Hoffmann ¢), sodium hydride
(1-2 g.), and tetrahydrofuran (150 ml.) were heated under
reflux for 1 hr. under a stream of nitrogen. The gas was
passed through an aqueous solution of dimedone
(509, w/v; 30 ml.) to give a precipitate of formaldehyde
dimedone (10-3 g., equivalent to 719, formaldehyde).

The residue in the flask was evaporated to dryness and
extracted with ether (2 X 100 ml.) and the extracts were
evaporated to give triphenylphosphine (13-2 g., 100%),
m.p. and mixed m.p. 80—81°.

Reaction of 2-Hydvoxyethyltriphenylphosphonium Iodide
with Sodium Hydride.—The iodide (21-7 g.; prepared by
the method of Hands and Mercer 2), sodium hydride (1-2 g.),
and tetrahydrofuran (100 ml.) were heated under reflux for
6 hr. under a stream of nitrogen. The gas was passed
through bromine water to give ethylene dibromide which
was converted into ethane-1,2-bis(isothiouronium)picrate
(13-0 g., equivalent to 419, ethylene), m.p. and mixed
m.p. 260°.

The residue in the flask was evaporated to give a solid
which was partitioned between chloroform (200 ml.) and
water (200 ml.). The chloroform layer was separated,
dried (MgSO,), evaporated, and the residue was recrystall-
ised from acetone to give triphenylphosphine oxide (13-2 g.,
95%,), m.p. and mixed m.p. 154—155°.

Reaction of 4-Chlovobutan-1-ol with Tviphenylphosphine.—
4-Chlorobutan-1-ol (3-0 g.) and triphenylphosphine (7-3 g.)
were heated at ca. 150° (bath) for 15 min. Tetrahydro-
furan (0-90 g., 45%), b.p. 66—72° (lit.,? 64—65°), n,®
1-4081 (lit.,” n *! 1-4076), identified by i.r. spectroscopy,
distilled from the mixture. The cooled residue was ex-
tracted with ether (4 x 200 ml.) and the extracts were
evaporated to give unchanged triphenylphosphine (6-9 g.,
95%), m.p. and mixed m.p. 81—82°.

¢ L. Horner and H. Hoffmann, Chem. Ber., 1958, 91, 52.
? A. Bourguigon, Bull. Soc. chim. belges, 1908, 22, 87.
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A similar reaction between triphenylphosphine (33 g.) and
5-chloropentan-1-ol gave tetrahydropyran (2-5 g., 249,),
b.p. 88—89° (lit.,® 88°), %18 1-4200 (lit.,® 1,18 1-4195).

6-Todohexan-1-ol.—6-Chlorohexan-1-ol (21 g.), sodium
iodide (34 g.), and acetone (100 ml.) were heated under reflux
for 10 hr. The precipitated sodium chloride was filtered
off and the solution was evaporated to give an oil which
was poured into water (150 ml.) and extracted with ether
(2 x 100 ml). The extracts were dried (Na,SO,) and
evaporated to give 6-iodohexan-1-ol contaminated with
1,6-di-iodohexane (24 g., 709%), b.p. 122—124°/15 mm.
(lit.,* 85—95°/2 mm.) (Found: I, 56-9. Calc. for 6-iodo-
hexan-1-ol containing 69, 1,6-di-iodohexane: I, 56-99).
The phenylurethane separated as needles from light petrol-
eum (b.p. 40—60°), m.p. 83° (Found: C, 44-9; H, 5-0; I,
36-4; N, 3-9. C,,H,INO, requires C, 44-9; H, 5-2; 1,
36-6; N, 4:0%,).

6-Hydroxyhexyltriphenylphosphonium Iodide.—Triphenyl-
phosphine (55-5 g.), impure 6-iodohexan-1-ol (48-5 g.), and
acetone (250 ml.) were heated under reflux for 60 hr. The
mixture was cooled and evaporated to give a solid which
was extracted with boiling acetone (6 x 500 ml.). The
extracts were evaporated to give 6-hydroxyhexyltviphenyl-
phosphonium iodide (52 g., 50%), prisms (from acetone),
m.p. 133° v 3340 cm.” (OH) (Found: C, 58-9; H, 5-8;
P, 6-5. C,,H,IOP requires C, 58:8; H, 5-8; P, 6:3%).

The solid residue from the acetone extraction was re-
crystallised from ethanol to give hexane-1,6-bis(triphenyl-
phosphonium iodide) (16-1 g., 189, with respect to triphenyl-
phosphine), needles, m.p. 292° (decomp.) (Found: C, 59-5;
H, 50; I, 30-2. C,H,I,P, requires C, 59-5; H, 4:9; I,
29-59%,). The iodide (15-5 g.) was hydrolysed by heating it
under reflux with aqueous potassium hydroxide (25%, w/v;
50 ml.) for 15 min. to give hexane-1,6-bis(diphenylphosphine
oxide) (7-6 g., 639%,), needles (from ethanol), m.p. 195°
(lit.,20 196—197°).

In a similar experiment, triphenylarsine (30-5 g.), 6-iodo-
hexan-1-ol (22:5 g.), and ethanol (200 ml.) were heated
under reflux for 250 hr. to give 6-kydroxyhexyltriphenyl-
arsonium todide (14-6 g., 289%,), prisms (from acetone), m.p.
138—139°, v . 3330 cm.™* (OH) (Found: C, 53-6; H, 5-3.
C, H,3AsIO requires C, 53-9; H, 5:3%,), and hexane-1,6-bis-
(triphenylaysonium todide) (1-9 g., 29%), needles (from
ethanol), m.p. 233—234° (Found: C, 53-3; H, 4-5; As,
14-4. C,,H,,As,1, requires C, 53-1; H, 4-5; As, 15-8%).

6-Hydvoxyhexyldiphenylphosphine Oxide—6-Hydroxyhex-
yltriphenylphosphonium iodide (127 g.) and aqueous
potassium hydroxide (10% w/v; 50 ml.) were heated under
reflux for 20 min. The cooled mixture was extracted with
chloroform (100 ml.) and the extracts were dried and
evaporated to give the phosphine oxide (7-2 g., 92%,), b.p.
225—227°/0-:01 mm., m.p. 43—45°, v . 3300 (OH) and
1175 cm.™® (P.O); < ca. 2-4 (m, 10H), 6-40 (t, J 6 c./sec., 2H),
662 (s, 1H, disappears on adding D,0), 7-76 (quintet,
Ju,u 6 c./sec., Jp i 12 c./sec.,, 2H), 8:60 (m, 8H) (Found:
C, 71-.0; H, 7.8; P, 10-4. C;H,,0,P requires C, 71-5; H,
7-7; P, 10-3%).

Reaction of 6-Hydrvoxyhexyltriphenylphosphonium Iodide
with Sodium Hydride—(a) The iodide (20 g.) and sodium
hydride (1-0 g.) were intimately mixed and heated for
45 min. at 130—150° (bath) under a stream of nitrogen.
The outgoing gas was passed through a liquid nitrogen

8 J. S. Allen and Hibbert, J. Amer. Chem. Soc., 1934, 56,
1398.
9 A, Scaglia, Boll. chim. farm., 1959, 98, 464.
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trap to give benzene (0-5 g., 169,), identified by i.r.
spectroscopy.

The residue in the flask was cooled, water (30 ml.) was
added, and the mixture was steam distilled to give hex-5-en-
1-ol (1-2 g., 299%,), identified as the «-naphthylurethane,
m.p. and mixed m.p. 60—61°. The residual mixture was
extracted with chloroform (60 ml.), the extracts were dried
(Na,SO,), and evaporated to give an oil which was
chromatographed on alumina (700 g.). Elution with light
petroleum (b.p. 40—60°; 4 1) gave triphenylphosphine
(3-4 g., 32%), m.p. and mixed m.p. 81—82°, Elution with
a mixture of benzene and light petroleum (1:1, v/v; 2 1)
gave 6-phenoxyhexyldiphenylphosphine (0-4 g., 3%,) which
was oxidised with hydrogen peroxide and aqueous sodium
hydroxide in acetone to give 6-phenoxyhexyldiphenylphos-
phine oxide, prisms (from acetone), m.p. 100—102°, v
1255 (CH,-OPh), 1180 cm.™® (P.O), = 2:0—3-2 (m, 15H),
6-08 (t, J 6 c./sec., 2H), 7-5—8-6 (m, 10H) (Found: C, 75-8;
H, 7-3. CyH,;,0,P requires C, 76-2; H, 7-29%), M (mass
spectrum) 378.

Elution with benzene-ether (1: 1, v/v; 51.) gave 6-hydr-
oxyhexyldiphenylphosphine (1-7 g., 14%), b.p. 152°/0-1 mm.,
Voox 3350 cm.”? (OH) (Found: C, 76:0; H, 8-3. C,;;H,,0P
requires C, 75-5; H, 8-09,).

Elution with ether (5 1.) gave triphenylphosphine oxide
(2-3 g., 19%), m.p. and mixed m.p. 153—154°.

() The iodide (10 g.) and sodium hydride (0-5 g.) were
heated for 40 min. under nitrogen. The mixture was cooled
and acetone (5 ml.) wasadded. The mixture was chromato-
graphed on alumina (350 g.). Elution with light petroleum
(b.p. 40—60°; 3 1) gave a mixture of 7-methyl-1-phen-
oxyoct-6-ene and 6-phenoxyhexyldiphenylphosphine which
was heated under reflux with methyl iodide (10 ml.) and
ethanol (50 ml.) for 3 hr. to quaternise the phosphine. The
mixture was cooled, evaporated, and the resulting oil was
extracted with ether (2 x 50 ml). The extracts were
evaporated to give 7-methyl-1-phenoxyoct-6-ene (0-4 g.,
99,) whose i.r. and n.m.r. spectra were identical with those
of an authentic sample.

6-Phenoxyhexyltriphenylphosphonium Bromide.—
1-Bromo-6-phenoxyhexane (23 g.), triphenylphosphine
(24 g.), and ethanol (150 ml.) were heated under reflux for
24 hr. The mixture was cooled, evaporated, and the
resulting oil was extracted with ether (5 X 500 ml.) to give
the bromide (42 g., 899%,), needles (from acetone), m.p. 149—
150°, v, 1225 cm.™? (CH,°OPh) (Found: C, 68:9; H, 6-1;
Br, 16:0; P, 6-1. C;H,,BrOP requires C, 69-4; H, 6-2;
Br, 15-4; P, 6:0%).

6-Phenoxyhexyldiphenylphosphine Oxide.—6-Phenoxy-
hexyltriphenylphosphonium bromide (4-2 g.) and aqueous
sodium hydroxide (10% w/v; 20 ml.) were heated under
reflux for 15 min. The mixture was cooled and extracted
with chloroform (50 ml.), the extracts were dried (Na,SO,)
and evaporated to give 6-phenoxyhexyldiphenylphosphine
oxide (27 g., 88%), m.p. 104—105°, mixed m.p. with
material from reaction of 6-hydroxyhexyltriphenylphos-
phonium iodide with sodium hydride, 100—102°.

7-Methyl-1-phenoxyoct-6-ene.—A solution of 6-phenoxy-
hexyltriphenylphosphonium bromide (20 g.) in tetrahydro-
furan (50 ml.) was added to a solution of phenyl-lithium
prepared from lithium (0-7 g.), bromobenzene (7-5 g.), and
tetrahydrofuran (40 ml.). The mixture was stirred under
nitrogen at room temperature for 1 hr. Acetone (10 ml)

10 G. M. Kosolapoff and R. F. Struck, J. Chem. Soc., 1959,
3950.
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was added and the mixture was heated under reflux for
1 hr., cooled, and evaporated to give a paste. This was
extracted with light petroleum (b.p. 40—60°; 2 x 125 ml.)
to give an oil which was chromatographed on alumina
(150 g.}. Elution with light petroleum (b.p. 40—60°; 11)
gave T-methyl-1-phenoxyoct-6-ene (5-1 g., 61%), b.p. 167—
168°/12 mm., 7 ?* 1-5045, 2% 1-5025, Voax 1240 cm.7t
(CH,-OPh), = 2:6—3-2 (m, 5H), 4-88 (t, J 5 c./sec., 1H),
6-08 (t, J 6 c./sec., 2H), 8:30 (s, 3H), 8:39 (s, 3H), 7-9—8-7
(m, 10H) (Found: C, 83-0; H, 10-2. C,;;H,,0 requires
C, 82-5; H, 10-29,), M (mass spectrum) 218.

11-Hydvroxyundecyltriphenylphosphonium  Bromide.—11-
Bromoundecan-1-ol (70 g.), triphenylphosphine (72 g.),
and ethanol (450 ml.) were heated under reflux for 60 hr.
The mixture was cooled and evaporated to give an oil
which was extracted with boiling ether (4 X 500 ml.); the
residue recrystallised from acetone to give the bromide
(109 g., 77%), m.p. 90—91°, v, 3350 cm.™® (OH) (Found:
C, 67-4; H, 7.5; Br, 158; P, 6-4. C,Hy;BrOP requires
C, 67-8; H, 7'5; Br, 15-6; P, 6:0%).

In a similar experiment, triphenylarsine (25 g.), 11-
bromoundecan-1-ol (24 g.), and ethanol (250 ml.) were
heated under reflux for 250 hr. to give 11-hydroxyundecyltvi-
phenylarsonium bromide (8 g., 16%), needles (from acetone),
m.p. 84—86° v . 3250 cm.”? (OH) (Found: C, 62-7; H,
7-1; As, 12-8. C,H,;AsBrO requires C, 62-5; H, 6-9;
As, 13-4%,).

In a similar experiment, dimethylaniline (22 g.), 11-
bromoundecan-1-ol (41 g.), and ethanol (400 ml.) were
heated under reflux for 24 hr. to give 11-kydroxyundecyldi-
methylphenylammonium bromide (13 g., 21%,), needles (from
acetone), m.p. 118°, v . 3300 cm.™® (OH) (Found: C, 61-3;
H, 8-8; Br, 214; N, 3-6. C,(H,,BrNO requires C, 61-3;
H, 9-2; Br, 21'5; N, 3-7%,).

11-Hydroxyundecyldiphenylphosphine
oxyundecyltriphenylphosphonium bromide
aqueous potassium hydroxide (259 w/v; 100 ml.) were
heated under reflux for 15 min. The mixture was cooled
and extracted with chloroform (2 x 150 ml.); the extracts
were dried (Na,SO,) and evaporated to give the phosphine
oxide (26 g., 89%), b.p. 270—272°/0-1 mm., v, 3350 (OH)
and 11656 cm.”* (P.0), ~ 2-0—2:6 (m, 10H), 6:35 (t,
J 7 c./sec., 2H), 7-14 (s, 1H, disappears on adding D,0),
7-70 (m, 2H), and 8-70 (m, 18H) (Found: C, 73-9; H, 9-1;
P, 8:6. Cy3Hy0,P requires C, 74-1; H, 8-9; P, 8:3%).

Reaction of  11-Hydvoxyundecyltviphenylphosphonium
Bromide with Sodium Hydride.—(a) The bromide (60 g.} and
sodium hydride (3-0 g.) were intimately mixed and heated
at 120—140° (bath) under a stream of nitrogen for 45 min.
Acetone (5 ml.) was added to the cooled mixture which was
chromatographed on alumina (1-3 kg.).

Elution with light petroleum (b.p. 40—60°; 201.) gave an
oil (19-2 g.) which was heated under reflux with methyl
iodide (70 ml.) and ethanol (50 ml.) for 10 hr. The mixture
was cooled, evaporated, and the resulting oil was extracted
with ether (4 X 50 ml.). The residue from the extraction
gave methyl-11-phenoxyundecyldiphenylphosphonium iodide
(15:0 g., equivalent to 11-3 g., 229, 11-phenoxyundecyldi-
phenylphosphine), needles (from acetone at —15°), m.p.
67—68°, v .. 1240 cm.™! (CH,'OPh), ~ 1-9—2:4 (m, 10H),
2:6—3-2 (m, 5H), 6:08 (t, J 6 c./sec., 2H), 6-75 (m, 2H),
7-19 (d, Jp, 5 13 c./sec., 3H), 8:1—8-8 (m, 18H) (Found:
C, 63-0; H, 7-2; I, 23-6; P, 5:9. C,H,IOP requires C,
62-7; H, 7.0; I, 22-1; P, 5-4%). The ethereal extracts
were evaporated to give 12-methyl-1-phenoxytridec-11-ene

Oxide.—11-Hydr-
(41 g.) and
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(84 g., 25%), b.p. 148—152°/0-5 mm., m.p. and mixed m.p.
with authentic sample 7—9°, containing impurities of
1-phenoxyundecane (ca. 1-8%) and 1-phenoxyundec-10-ene
(ca. 3:09) identified and estimated by gas chromatography
and mass spectrometry.

Elution with benzene (8 1) gave 1l-hydroxyundecyldi-
phenylphosphine (6:3 g., 15%), prisms (from ether), m.p.
52°, v, 3400 cm.! (OH), * 272 (m, 10H), 6-40 (t, J
5-5 c./sec., 2H), 7-98 (m, 2H), 8:42 (s, disappears on adding
D,0, 1H) 8-73 (m, 18H) (Found: C, 77-6; H, 9-5. C,;H,,0P
requires C, 77-6; H, 9-39,), M (mass spectrum) 356.

Elution with ether (7 1.) gave triphenylphosphine oxide
(12 g., 379%), m.p. and mixed m.p. 155—156°.

(6) 11-Hydroxyundecyltriphenylphosphonium bromide
[16 g., recrystallised from ethanol-ether (1:1 v/v)] and
sodium hydride (0-8 g.) were heated under a stream of
nitrogen for 45 min. The mixture was cooled and
chromatographed on alumina (700 g.). Elution with light
petroleum (b.p. 40—60°; 3 1.) gave an oil (5 g.) which was
heated under reflux with methyl iodide (20 ml.) and ethanol
for 1 hr. The mixture was cooled, evaporated, and ex-
tracted with ether (2 X 50 ml). Evaporation of the
extracts gave no residue of 12-methyl-1-phenoxytridec-
11-ene.

Oxidation of 11-Phenoxyundecyldiphenylphosphine.—The
phosphine (1-0 g.), aqueous sodium hydroxide (259% w/v;
1 ml.), hydrogen peroxide (30% w/v; 1 ml.), and acetone
(15 ml.) were heated under reflux for 20 min. The mixture
was evaporated to give 11-phenoxyundecyldiphenylphosphine
oxide (0-8 g., 77%), needles from ether, m.p. 76—77°, v_
1230 (CH,-OPh) and 1170 cm.”? (P:O) (Found: C, 77-9;
H, 85. C,,H,,0,P requires C, 77-6; H, 849%), M (mass
spectrum), 448.

Methyl-11-phenoxyundecylphenylphosphine Oxide.—Meth-
yl-11-phenoxyundecyldiphenylphosphonium ijodide (2-2 g.)
and aqueous potassium hydroxide (25% w/v; 25 ml.) were
heated under reflux for 15 min. The mixture was cooled
and extracted with chloroform (100 ml.); the extracts were
dried (Na,SO,) and evaporated to give the phosphine oxide
(0-8 g., 50%), m.p. 69—70°, v_ . 1235 (CH,OPh) and
1170 cm. ! (P0), © 2-2—3-2 (m, 10H), 6-06 (t, J 6 c./sec.,
2H), 8-31 (d, Jp,u 12 c./sec., 3H), and 8-7 (m, 20H) (Found:
C, 73-9; H, 9-1; P, 82. C,;H;;0,P requires C, 74-6; H,
9-1; P, 8:0%).

11-Hydroxyundecylmethylphenylphosphine Oxide—11-
Hydroxyundecyldiphenylphosphine (4-8 g.), methyl iodide
(30 ml.), and ethanol (50 ml.) were heated under reflux for
6 hr. The mixture was cooled, evaporated, and the result-
ing oil was extracted with ether (2 X 50 ml) to give
11-hydroxyundecylmethyldiphenylphosphonium iodide,
Voax, 3300 cm.™* (OH), as an oil (4-9 g.) which could not
be crystallised. The iodide (4-9 g.) was heated under reflux
with sodium hydroxide (109, w/v; 25 ml.) for 15 min. The
mixture was cooled and extracted with chloroform
(100 ml.); the extracts were dried and evaporated to give
the phosphine oxide (1-2 g., 30%,), prisms (from acetone),
m.p. 48°, v, 3300 (OH) and 1150 cm.™ (P.O), © 2-2—2-6
(m, 5H), 6-40 (t, J 6 c./sec., 2H), 7-60 (s, 1H, disappears on
adding D,0), 8-31 (d, Jp,g 12-5 c./sec., 3H), and 8-3—8-8
(m, 20H) (Found: C, 69-7; H, 9-8; P, 10-2. C;H,,0,P
requires C, 69-7; H, 10-1; P, 10-0%,), M (mass spectrum)
310.

1-Phenoxyundecane.—Phenol (4 g.) was dissolved in a
solution of sodium (1-0 g.) in dry ethanol (50 ml.), 1-bromo-
undecane (10 g.) was added and the mixture was heated
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under reflux for 3 hr. and then cooled; evaporation gave an
oil which was partitioned between water (75 ml.) and ether
(150 ml.). The ethereal solution was washed with aqueous
sodium hydroxide (109% w/v; 100 ml.), dried (Na,SO,), and
evaporated to give l-phenoxyundecane (7-0 g., 669%,), b.p.
131—132°/0-5 mm., m.p. 21°, v (lig. film) 1240 cm.™?
(CH,:OPh) (Found: C, 82-3; H, 11-3. C;;H.O requires
C, 82-3; H, 11-49%,), M (mass spectrum) 248.

A similar reaction with phenol (6 g.), sodium (1-5 g.),
ethanol (30 ml.), and 1-chloroundec-10-ene (7-2 g.) gave
1-phenoxyundec-10-ene (2-9 g., 31%), b.p. 176—178°/12mm.,
m.p. 18—19°, #, 2 1-4956, v, (liq. film) 1240 cm.™?
(CH,*OPh), t 2:7—3-4 (m, 5H), 4-24 (m, 1H), 5-07 (m, 2H),
6-19 (t, J 6 c./sec., 2H), and 7-9—8-9 (m, 16H) (Found: C,
83-0; H, 10-5. C,;H,40 requires C, 82-9; H, 10-7%), M
(mass spectrum) 246.

A similar reaction with phenol (35 g.), sodium (8-2 g.),
ethanol (350 ml.), and 11-bromoundecan-1-ol (81 g.) gave
11-phenoxyundecan-1-ol (69 g., 819%), b.p. 278—280°/0-1
mm., m.p. 57—58°, v . 3200 (OH) and 1240 cm.™
(CH,*OPh), 7 2-6—3-2 (m, 5H), 6-08 (t, J 6 c./sec., 2H), 6-41
(t, J 6 c.[sec., 2H), 8-47 (s, 1H, disappears on adding D,0),
87 (m, 18H) (Found: C, 77-8; H, 10-7. C,;H,;0, requires
C, 77-3; H, 10-7%), M (mass spectrum) 264.

11-Phenoxyundecyltriphenylphosphonium Todide.—
Thionyl chloride (51 g.) was added to a solution of 11-phen-
oxyundecan-1-ol (56-5 g.) in chloroform (500 ml.) cooled in
an ice-salt bath. The mixture was stirred at room temper-
ature for 2 hr. and heated on a water-bath for 1 hr., cooled,
and evaporated. The resulting oil was dissolved in chloro-
form (600 ml.) and the solution was washed with saturated
aqueous sodium hydrogen carbonate (3 X 100 ml.), dried
(MgSO,), and evaporated to give impure 1-chloro-11-phen-
oxyundecane as an oil (60 g.). The oil, acetone (400 ml.),
and sodium jodide (35 g.) were heated under reflux for
24 hr., the sodium chloride was filtered off, and the acetone
was evaporated to give an oil which was poured into water.
The resulting mixture was extracted with chloroform
(750 ml.), the extracts were dried and evaporated to give
impure l-iodo-11-phenoxyundecane (72 g.) as an oil which
was dissolved in ethanol (300 ml.) with triphenylphosphine
(55 g.), The mixture was heated under reflux for 30 hr.,
cooled, and evaporated to give an oil which was extracted
with ether (4 x 500 ml.) and ethyl acetate (8 x 400 ml.) to
give the sodide (31 g., 23%) as a glass, v, (lig. film)
1240 cm.”! (CH,-OPh) (Found: C, 66-2; H, 6-8; I, 19-8;
P, 4-8. C,;H,,IOP requires C, 66-0; H, 6-6; I, 20-0;
P, 4:9%).

11-Phenoxyundecyldiphenylphosphine
oxyundecyltriphenylphosphonium iodide (1-76 g.) and
aqueous potassium hydroxide (26% w/v; 15 ml) were
heated under reflux for 15 min., cooled, and extracted with
chloroform (2 x 50 ml.). The extracts were dried (MgSO,)
and evaporated to give the phosphine oxide (1-25 g., 100%,),
m.p. and mixed m.p. with material from the oxidation of
the phosphine 76—77°.

12-methyl-1-Phenoxytridec-11-ene —A solution of 11-phen-
oxyundecyltriphenylphosphonium iodide (9 g.) in dry tetra-
hydrofuran (30 ml.) was added to a solution of phenyl-
lithium prepared from lithium (0-35 g.), bromobenzene
(3-8 g.), and tetrahydrofuran (20 ml). The mixture was
stirred under nitrogen at room temperature for 45 min.,
when a red colour developed. Acetone (10 ml.) was added
and the mixture was stirred at room temperature for
30 min., and then heated under reflux for 45 min. during

Oxide.—11-Phen-
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which time the colour disappeared. The solution was
evaporated to give a paste which was extracted with light
petroleum (b.p. 40—60°; 150 ml.). The extracts were
evaporated to give an oil which was chromatographed on
alumina (150 g.). Elution with light petroleum (b.p. 40—
60°; 150 ml.) gave the #ridec-11-ene (3-4 g., 839,), b.p. 148—
150°/0-5 mm., m.p. 8—9° v . (liq. film) 1240 cm.?
(CH,OPh), = 2-8—3-3 (m, 5H), 492 (t, J 6 c./sec., 1H),
616 (t, J 6 c./sec., 2H), 8-32 (s, 3H), 8-40 (s, 3H), 7-8—8-8
(m, 18H) (Found: C, 83:0; H, 11-1. C,H,,O requires
C, 83-3; H, 11-19%,), M (mass spectrum) 288.

Hydrogenation of 12-methyl-1-Phenoxytridec-11-ene.~—(a)
12-methyl-1-Phenoxytridec-11-ene (2-5 g.), Adams pallad-
ium oxide catalyst (0-3 g.), and ethyl acetate (100 ml.) were
shaken for 2 hr. under hydrogen (5 atm.). The mixture
was filtered and evaporated to give 12-methyl-1-phenoxytri-
decane (2:3 g., 92%), b.p. 156—160°/0-1 mm., m.p. 22—23°,
Vpax 1245 cm. ™ (CH,OPh), = 2:7—3-4 (m, 5H), 6-13 (t,
J 6c./sec., 2H), 8-7 (19H), 9-08 (s, 3H), 9-16 (s, 3H) (Found:
C, 82-0; H, 11-9. CyH,,0 requires C, 82:6; H, 11:8%),
M (mass spectrum) 290.

(b) The tridecene (33 mg.), palladium oxide catalyst
(2 mg., previously saturated with hydrogen), and methanol
(5 ml.) were shaken under hydrogen (1 atmos.) for 2 hr.
The uptake of hydrogen was 28:2 ml. (corrected to S.T.P.;
949, calculated for mono-olefin). Filtration and evapor-
ation of the filtrate gave an oil which had i.r. and n.m.r.
spectra identical with those of the tridecane prepared in the
previous experiment.

2,3-Dikydvoxypropyltviphenyiphosphonium  Iodide.—Tri-
phenylphosphine (262 g.), 3-iodopropan-1,2-diol (170 g.,
prepared by the method of Glattfield and Klaas 1), and
ethanol (2 1.) were heated under reflux for 30 hr. The
mixture was cooled, evaporated, and the residual oil
extracted with ether (2 X 500 ml.) to give the jodide (260 g.,
60%), needles (from ethanol), m.p. 183° v 3300 cm.™?
(OH) (Found: C, 54-3; H, 4-8; I,27-5; P, 6-6. C,H,,10,P
requires C, 54-3; H, 4-8; I, 27-4; P, 6:7%,).

Reaction of 2,3-Dihydroxypropyltriphenylphosphonium
ITodide with Sodium Hydrvoxide.—The iodide (150 g.) and
aqueous sodium hydroxide (259, w/v; 120 ml.) were heated
under reflux for 30 min. under a stream of nitrogen. The
outgoing gas was passed through a liquid nitrogen trap to
give a mixture of benzene and allyl alcohol (124 g.).
Phenyl isocyanate (3-1 g.) was added to the mixture which
was set aside for 24 hr. The mixture was distilled on a
water-bath to give benzene (11-8 g., 47%), b.p. 79—80°,
identified by i.r. spectroscopy. The residue was crystall-
ised from light petroleum (b.p. 60—80°) to give allyl
phenylurethane (4-0 g., equivalent to 1:3 g., 7% allyl
alcohol), m.p. and mixed m.p. 65—66°.

The residue in the flask was cooled and extracted with
chloroform (250 ml.); the extracts were dried (Na,SO,) and
evaporated to give an oil which was chromatographed on
alumina (1-7 kg.). Elution with benzene (13 1) gave tri-
phenylphosphine (18-3 g., 22%), m.p. and mixed m.p. 81—
82°. Elution with ether (17 1) gave triphenylphosphine
oxide (12'3 g., 14%), m.p. and mixed m.p. 152—153°.
Elution with methanol (6 1) gave 2,3-dikydvoxypropyl-
diphenylphosphine oxide (150 g., 179%), prisms (from
acetone), m.p. 114—115°, v 3400, 3200 (OH), and
1182 c¢cm.! (P.O), v 2-2—2-6 (m, 10H), 5-36 (s, 1H, dis-
appears on adding D,0), 5-88 (m, 1H), 6-21 (s, 1H, dis-

1 J. W. E. Glattfield and R. Klaas, J. Amer. Chem. Soc., 1933,
55, 1114.
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appears on adding D,0), 640 (m, 2H), and 7-49 (m, 2H)
(Found: C, 64-5; H, 6-3. C,;H,,0,P requires C, 65-2; H,
6-29%,), M (mass spectrum) 276.

Reaction of 2,3-Dihydroxypropyltriphenylphosphonium
Todide with Sodium Hydride.—The iodide (22-0 g.), sodium
hydride (1-2 g.), and tetrahydrofuran (100 ml.) were heated
under reflux under a stream of nitrogen for 1 hr. The out-
going gas was passed through a liquid nitrogen trap to give a
mixture of allyl alcohol and tetrahydrofuran. Phenyl iso-
cyanate (3-5 g.) was added to the mixture which was set
aside for 1 hr. and then extracted with light petroleum (b.p.
60—80°) to give allylphenylurethane (1-7 g., equivalent to
219, allyl alcohol), m.p. and mixed m.p. 64—65°.

Water (100 ml.) was added to the cooled residue in the
flask and the mixture was extracted with chloroform
(100 ml.). The extracts were dried (Na,SO,), evaporated,
and the resulting oil was chromatographed on alumina
(300 g.). Elution with ether (2 1.) gave triphenylphosphine
oxide (6:6 g., 51%,), m.p. and mixed m.p. 152—153°.

Reaction of 6-Hydvoxyhexyltriphenylarsonium Iodide with
Sodium Hydride.—The iodide (19-5 g.) and sodium hydride
(1:0 g.) were intimately mixed and heated at 140—160°
under a stream of nitrogen for 40 min. The gas was passed
throuth a liquid nitrogen trap to give hex-5-en-1-ol (1-2 g.)
identified as the a-naphthylurethane, m.p. and mixed m.p.
60—62°. The residue in the flask was cooled, water (10 ml.)
was added, and the mixture was steam distilled to give
more hex-5-en-1-ol (1-0 g., giving a total of 2:2 g., 619%,).
The residue in the flask was partitioned between chloroform
(150 ml.) and water (100 ml.), the chloroform layer was
separated, dried (Na,SO,), and evaporated to give an oil
which was chromatographed on alumina (500 g.). Elution
with light petroleum (b.p. 40-—60°; 5 1.) gave triphenyl-
arsine (9-9 g., 89%), m.p. and mixed m.p. 51-——52°.

Reaction of 11-Hydroxyundecyltriphenylarsonium Bromide
with Sodium Hydyride.—The bromide (7-9 g.) and sodium
hydride (0-4 g.) were intimately mixed and heated at 140—
160° under a stream of nitrogen for 30 min. The gas was
passed through a liquid nitrogen trap to give undec-10-en-
1-ol (0-7 g., 299) identified as the phenylurethane, m.p.
and mixed m.p. 54—55°. The residue in the flask was
cooled, water (30 ml.) was added, and the mixture was
extracted with chloroform (50 ml.). The extracts were
dried (Na,SO,) and evaporated to give an oil which was
chromatographed on alumina (160 g.). Elution with light
petroleum (b.p. 40—60°; 11.) gave a mixture of triphenyl-
arsine and ll-phenoxyundecyldiphenylarsine shown by
n.m.r. and mass spectrometry to be ca. 1:1 by weight
(27 g., ca. 30% and 209, respectively). Elution with
benzene (1 1.) gave 1Y-hvdroxyundecyldiphenylarsine (1-3 g.,
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25%), needles (from ether), m.p. 52—53°, v 3420 cm.™?
(OH), = 2-70 (m, 10H), 6-39 (t, J 7 c./sec., 2H), 8-00 (t,
J 8c./sec., 2H), 8-68 (s, 1H, disappears on adding D,0), and
872 (m, 18H) (Found: C, 69-1; H, 83; As, 186.
C,,H;33As0 requires C, 69-0; H, 8:3; As, 18:7%), M (mass
spectrum) 400.

3-Hydroxypropyldimethylphenylammonium  Iodide.—Di-
methylaniline (24-2 g.), 3-iodopropan-1-ol (37-2 g.), and
ethanol were heated under reflux for 6 hr. The mixture
was cooled and evaporated to give an oil which was ex-
tracted with ether (3 X 500 ml.) to give the zodide (22 g.,
36%), needles (from ethanol), m.p. 130—131°, v
3300 cm.” (OH) (Found: C, 43-2; H, 5-8; I, 41-7; N, 4-7.
C,1HsINO requires C, 43-0; H, 5-9; I,41-3; N, 4-6%,).

Reaction of  3-Hydrvoxypropyldimethylphenylammonium
ITodide with Sodium Hydride.—The iodide (22 g.) and
sodium hydride (1-75 g.) were intimately mixed and heated
under a stream of nitrogen at 140—160° for 20 min. The
gas was passed through a liquid nitrogen trap to give allyl
alcohol (3-0 g., 729%,), 7,2 1-4134 (lit.,12 1-41345), identified
as the phenylurethane, m.p. and mixed m.p. 65—66°. The
residue in the flask was cooled and water (30 ml.) was added.
The mixture was extracted with chloroform (60 ml.), the
extracts were dried (Na,SO,) and evaporated to give
dimethylaniline (7-2 g., 83%), identified as the picrate,
m.p. and mixed m.p. 161—162°.

Reaction of 11-Hydroxyundecyldimethylphenylammonium
Bromide with Sodium Hydride.—The bromide (19-0 g.) and
sodium hydride (20 g.) were intimately mixed and heated
under a stream of nitrogen at 140—160° for 30 min. The
mixture was cooled, water (50 ml) was added, and the
mixture extracted with chloroform (200 ml.). The extracts
were dried (Na,SO,) and evaporated to give 1l-methoxy-
undecylmethylphenylamine (10-5 g., 719%), b.p. 180—
182°/6 mm., %,% 1-5088, v, 1110 cm.”? (CH,OMe), =
2-8—3-4 (m, 5H), 6-68 (t, J 6 c./sec., 4H), 671 (s, 3H), and 8-7
(m, 18H) (Found: C, 78-1; H, 11-0; N, 5:0. C,,HgNO
requires C, 78-3; H, 11:3; N, 4-8%,), M (mass spectrum)
291. The amine was converted to the methiodide, needles
(from acetone), m.p. 60—61° (Found: C, 55-7; H, 8:2; I,
29-5; N, 3-4. C, Hyz INO requires C, 55-5; H, 83; I
29-3; N, 3:29,).

We thank Mrs. E. Richards and Dr. R. Aplin of the
Dyson Perrins Laboratory, Oxford for n.m.r. and mass
spectra, respectively, and Messrs. Albright and Wilson, Ltd.,
for a grant.

’

[7/1718 Received, December 29th, 1967]

12 J. W. Brithl, Annalen, 1879, 200, 174.
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