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A convenient synthetic method for the preparation of 
destructible surfactants containing a 1,3-dioxolane ring 
with various substituents is described. The substituents 
include carboxylate, quaternary ammonium, and several 
aliphatic alkyl groups, such as hydrophilic or hydrophobic 
groups. These novel surfactants had good surface activ- 
ity, and were easily hydrolyzed under acidic conditions. 
They also catalyzed aliphatic halide substitution. 

Surfac tan ts  are useful for micellar react ions (1,2), emul- 
sion polymerizat ion (3,4), phase- t ransfer  react ions {5,6), 
and other organic syntheses,  t towever,  the su r fac tan t s  
often form t roublesome emulsions during ex t rac t ion  of 
the desired products  from the reaction mixture.  This 
causes difficulty in the isolation of the products ,  as well 
as the loss of certain desired characterist ics.  For exam- 
ple, the water-res is tance of the polymers  obta ined may  
decrease. Because of this, destruct ible su r fac tan t s  have 
come to be of interest in recent years {7-10}. Some of these 
sur fac tan ts  have been synthesized and found to be effec- 
t ive as ca ta lys ts ,  emulsifiers, or solubilizers, bu t  these 
were obtained either by use of a complicated pa th  of syn- 
thesis {7,9} and special reagents  (10), or they are mixtures  
of several  components  with different hydophil ici ty I8). 
These problems limit the use of the surfactants .  We have 
repor ted on the synthesis  of 1,3-dioxolane derivat ives,  
which are easily cleaved by acids, from ketones and epoxy 
compounds ~11). Here, we report the synthesis of destruct- 
ible su r fac tan t s  with sa t i s fac tory  proper t ies  by  a simple 
method.  

EXPERIMENTAL PROCEDURES 

The ketones {except for 10-nonadecanone) and the epox- 
ides used were all commercial ly available. 

Synthesis of lO-nonadecanone. 10-Nonadecanone was 
prepared by  a modification of a published method  (12}. 
First,  52.2 g (0.30 mol) of decanoic acid was condensed 
at 300-320~ in the presence of 6.0 g {0.15 mol) of MgO. 
The crude product  was purified by recrystal l izat ion from 
ethanol to give 27.2 g of 10-nonadecanone {yield, 64%) as 
white scales, mp 59~ (13}; ~H N M R  (CDCI:~, d) 0.88 It, 
6H, CH3, J -- 6 ttz), 1.25 Is, 28H, CH~), 2.30 It, 4It ,  
CtI2C=O,  J :- 7 Hz); IR  2920, 1700, 1460, 1380 cm-1. 

Synthesis of 1,3-dioxolane ester compounds {la-e). 
2-Methyl-2-undecyl-4-ethoxycarbonyl-5-methyl- l ,3-dio-  
xolane {la) was prepared  by  a procedure t ha t  was used 
for the other  1,3-dioxolane ester  compounds  as well. In 
the synthesis ,  19.8 g (0.1 mol) of 2-tridecanone, 1.5 g 
(0.01 mol) of BF3"Et20, and 30 ml of dry carbon tetra- 
chloride were placed in a 200-ml three-necked flask fit ted 
with a dropping funnel, a thermometer ,  and a condenser.  

*To whom correspondence should be addressed. 

Then, 13.0 g 10.10 mol) of e thyl  2 ,3-epoxybutyra te  was 
added dropwise into the mixture  and st irred for 30 min. 
The mixture was kept  at  45-55~ After  the mixture  was 
st irred at  approx imate ly  50~ for 4 hr, 40 ml of H20 
was added. The cooled mixture  was ex t rac ted  with 150 
ml of diethyl ether. The organic layer tha t  was separa ted  
was then dried over  anhydrous  sodium sulfate and the 
solvent was removed.  The residue was f rac t ionated  by  
distil lation under  reduced pressure  to give 8.8 g (44%) of 
unreacted 2-tridecanone and 16.1 g of product  l a  {yield, 
49%1, bp 160~ m m  Hg. 

Synthesis of carboxylate-type surfactants (2a-e). 
Sodium ~2-undecyl-2-methyl-5-methyl- 1,3-dioxolane-4-yl)- 
carboxylate  (2a) was prepared by a procedure used for the 
other ca rboxyla te - type  su r fac tan t s  as well. In this pro- 
cedure, 6.89 g {21 mmol) of la,  0.80 g (20 mmol) of sodium 
hydroxide,  and 75 ml of ethanol  were placed in a 200-ml 
round-bot tomed flask equipped with a reflux condenser.  
The mix ture  was refluxed and st irred for 4 hr. After  the 
reaction mixture  had cooled, 75 ml of water  was added 
and the mixture was extracted with 50 ml of diethyl ether. 
The aqueous layer was separated,  and evaporat ion of the 
solvents  under  reduced pressure  gave  5.70 g of 2a lyield, 
91%). On concentration of the organic layer under reduced 
pressure,  0.19 g (3%} of unreacted la  was recovered. 

Synthesis of bromomethyl 1,3-dioxolane compounds 
{3a-d). 2-Methyl-2-undecyl-4-bromomethyl- 1,3-dioxolane 
(3a} was prepared  by  a procedure t ha t  was used for the 
other b romomethy l  1,3-dioxolane compounds,  as well. 
First,  19.8 g (0.1 mol) of 2-tridecanone, 1.5 g (0.01 mol) 
of BF3"Et20 and 30 ml of dry carbon te trachlor ide were 
placed in a 200-ml three-necked f lask fi t ted with a drop- 
ping funnel, a the rmometer ,  and a condenser. The mix- 
ture was then st i rred and kept  cooler than  60~ while 
16.4 g (0.12 mol} of l-bromo-2,3-epoxypropane was added 
dropwise during a one hour t ime period. Af ter  the mix- 
ture was stirred at  50~ for 6 hr, 40 ml of water  was added 
and the cooled mix tu re  was ex t rac ted  wth  150 ml of 
diethyl ether. The organic layer was separa ted  and dried 
over anhydrous sodium sulfate to remove the solvent. The 
crude product  was purified by fractional  dist i l lat ion at  
115~ and 3 m m  t t g  to give 23.7 g of 3a lyield, 84%} as 
a colorless liquid. 

Synthesis of (N,N-diethylaminomethyl)-l,3-dioxolane 
derivatives {4a-d).  
2-Methyl-2-undecyl-4-diethylaminomethyl-1,3-dioxolane 
(4a) was also prepared by  the procedure used for the other 
(N,N-die thylaminomethyl}-  1,3-dioxolane der iva t ives .  
Here,  5.03 g I15 mmol) of 3a, 3.29 g {45 mmol) of anhy- 
drous diethylamine, and 4 ml of dry benzene were heated 
in a sealed tube  at  140~ for 12 hr. The precipi ta te  was 
filtered off and washed with benzene. The solvent  was 
removed  under  reduced pressure,  and 5.17 g of crude 
product  was obtained.  Of this, 4.00 g was purified by  
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Kugel-Rhor disti l lation at  150~ and 4 m m  H g  to give 
3.77 g of 4a {yield, 90%) as a pale yellow liquid. 

Synthesis of surfactants of the quaternary ammonium 
salt type (Sa-d). 2-Methyl-2-undecyl-4-triethylammonio- 
methyl- l ,3-dioxolane iodide (5a) was prepared by  a pro- 
cedure used for the other  su r fac tan t s  of the qua te rna ry  
ammon ium salt  type  as well. In the synthesis ,  2.41 g 
(7.4 mmol) of the te r t ia ry  amine 4a, 1.38 g (8.8 mmol) of 
e thyl  iodide, and 4 ml of 2-propanol were heated in a 
sealed tube  a t  80~ for 12 hr. The solvent was removed 
under  reduced pressure  and recrystal l ized f rom acetone/ 
diethyl  e ther  to give 3.20 g of 5a {yield, 90%) as a white 
crystal l ine powder. 

Surface tension measurements. The purified surfactants  
were dissolved in 5 mM aqueous NaOH.  Surface tension 
was measured  with a Du Nouy tens iometer  a t  25~ 

Catalytic activity in halide displacement reaction. To 
measure  the cata lyt ic  act ivi ty,  2.6 • 10 -] mmol  of 
surfactant ,  1.0 g (5.2 mmol) of 1-bromooctane, 2.0 g 
(6.7 mmol) of sodium iodide, 0.5 g of dodecane as an in- 
ternal s tandard for gas-liquid chromatography (GLC), and 
3 ml of H20 were placed in a 10-ml cylindrical vessel 
equipped with a Liebig condenser  and were st i rred a t  
100~ for 24 hr or 60~ for 6 hr. The 1-iodooctane gener- 
ated was assayed  by  GLC (Shimadzu GC-R1A, OV-1, 
1.5% on Chromosorb;  2-m column, ll0~ 

Hydrolysis ofsurfactants. The destructibility of the sur- 
fac tan t s  was evalua ted  by  weighing the 2-tridecanone 
t ha t  was obtained when the sur fac tan t  was brought  into 
contac t  with the aqueous hydrochloric acid. 

150 mg  {0.31 mmol) of 5a, 25 ml of aqueous 5% (w/w) 
HCI, and 25 ml of diethyl  e ther  were added to a separa te  
funnel. The mixture  was shaken and left for 3 hr at  25~ 
The organic layer was separated,  and the aqueous layer 
was further extracted with three 20-ml portions of diethyl 
ether. The combined e ther  solution was dried over  
anhydrous  sodium sulfate and evapora ted  under reduced 
pressure,  giving 62 mg  (0.31 mmol) of 2-tridecanone. 

Then 407 m g  {1.26 mmol) of 2a, 25 ml of aqueous 5% 
(w/w) HC1, and 25 ml of ether were placed in a 100-ml flask 
equipped with a stopper. The mixture was stirred at 25~ 
for 24 hr, and t rea ted  as described above to give 250 mg  
{1.26 mmol) of 2-tridecanone. 

,CH$ 
Rl'~.C = CH3CHCHCOOC2H5 BF3.Et20 RJ~.^.O-CH 
R2 / 0 ~0 / ) R2/U..O_~H 

~C00C2H5 
( I )  

RJ ,CH3 a b c d 
NaOH ",._,O-CH ' ' ' 

�9 /C..o_(~ H RI= n-CiiH23, n-CeHl9, n-CsHii, n-C9Hi9 70 
Rz ~COONa Rz= CHz , CH3 , n-CsHII, n-C9Hl9 'E 

60 (2) 
z 
E 

50 
/ C H 2 \  CH3CHCHCOOC2Hs. BF3-Ef20 ~.. 

(CH2)9 C=O + ~,0 / ) 
~CH21 

/CH2 0 6 cH3 /CH2 ,0 C 'cH3 
(CH2)s /CCo-~H NaOH > [CH2)9 C -~ 

- ~ / '0- CH 

~ C H 2  ~C00C2H5 CH2 \COONo 
( l e )  (2e) 

RESULTS AND DISCUSSION 

Surfac tan t s  were prepared  by  the sequences outlined in 
Schemes 1 and 2. The resul ts  of synthes is  and analytical  
da ta  f rom the products  are summar ized  in Tables 1-7. 
The addition of epoxides to cyclododecanone produced 
waxy  solids (le and 3d) tha t  could be purified by crystal-  
lization f rom hexane/ethanol.  No a t t e m p t  was made to 
optimize the react ion conditions. Lower yields of quater- 

SCHEME 1 

R l \  BrCH2CHCH2 BF3-Et20 Rl~. .O-C. H2 
Rz/~C=O + ,0 / , R2/C.o_~H_ 

CH2Br 
(3)  

(C2Hs)2NH) Rl . . .O-CHz C2H51 RI.._.O-CH 2 
R .C.o_,.L~. "~' ) C " R2 / " 0 -  CH 

CH2N(C2Hs)2 ~CH2N +(C2H5)3 - I- 
( 4 )  (5) 

o b c d , e ! 

RIB T~-CIIH23~ n-CsHm, n-C5HII t 

Rz = CH3 , CH3 ,n-CsHli ,  RhR2=(cH2hl 

SCHEME 2 

T A B L E  1 

Syntheses of Compounds la-e and 2a-e  

Compound Yield (%) Compound Yield (%) 

la  49 2a 91 
lb  37 2b 91 
l c  26 2c 90 
ld 33 2d 75 
le  47 2e 86 

TABLE 2 

Syntheses  of Compounds 3a-d, 4a-d, and 5a-d 

Yield Yield Yield 
Compound (%) Compound (%) Compound (%) 

3a 84 4a 90 5a 90 
3b 83 4b 80 5b 26 
3c 69 4c 80 5c 35 
3d 60 4d 80 5d 60 

40 

3O 

,T  
- 4  

o A 

-'3 :2 -', 
IogC, C ( m o l / L )  

FIG.  1. Surface tension (y) vs. log mola r  concentration for 2a, b, c, 
and e. 2a, e ;  2b, A; 2c, A; 2e, D. 
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Compound  

Elementa l  analys is  
Found  (Calcd) 

C (%) H (%) 1H N M R  (CDCIa, d) a 

la 

l b  

lc  

ld  

le  

69.76 11.03 

169.47) (11.05) 

67.96 10.90 

(67.96) (10.74) 

67.70 10.85 

(67.96) (10.74) 

72.42 11.72 

(72.77) (11.72) 

69.09 10.42 

(69.12) (10.32) 

0.90 (t, 3H, CH 3, J = 6 Hz), 1.10-1.70 (m, 

26ti ,  CI t  2, COOCCH 3, and CHaC-CCOO),  

1.57 Is, 31t, Ctt3C-:~)), 4.25 (q, 2It,  COOCH2, 

J = 7 Itz), 4.57 (m, 2H. OCHCHO) 

0.9(} (t, 3t i ,  CH 3, J = 6 ltz), 1.10-1.70 (m, 

221t, C t t  2, COOCCH 3, and  CIt3C-CCOO),  

1.57 (s, 3It,  C H 3 ~ ) ,  4.25 (% 2t t ,  COOCII 2, 

J = 7 Itz). 4.55 (m, 2H, OCHCtIO)  

0.90 (t, 6H, CH 3. J = 6 Hz), 1.10-1.70 (m, 

22tt ,  Ct12, COOCCtI  a. and CItaC-CCOO),  4.25 

(q, 2H, COOCH 2, J = 7 ttz), 4.55 (rn, 2H, OCHCIIO) 

0.90 (t, 61t. CH 3, J = 6 ltz), 1.10-1.70 (m. 

381t, CII 2. COOCCH 3. and CH3C-CCOO), 4.25 

2H, COOCH 2, J = 7 ttz), 4.55 {m, 2H, OCHCHO) 

1.10-1.70 (m, 28tt ,  CII 2, COOCCtt  3, and 

CH:~C--CCO0), 4.20 (q, 21t, COOCH 2, J 7 Hz), 

4.50 (m, 2It, OCI tCt tO)  

aTe t ramethy l s i l ane  (TMS) was used as the  internal  s tandard .  

IR (cm -1) 

2920 

1760 

1100 

2920 

1760 

1100 

2920 

1760 

1100 

2920 

1760 

1100 

2920 

1760 

1100 

T A B L E  4 

Analy t ica l  and Spect ra l  Data  of C o m p o u n d s  2a-e  

E lementa l  analys is  
Found  (Calcd) 

Compound  C (%) t t  (%) 

2a 63.20 9.53 

(63.33) (9.69) 

2b 61.21 

(61.20) 

61.23 

(61.20) 
2c 

1H N M R  (D20, d) a 

0.90 (t, 3It,  Ctt:~, J : 6 Hz), 1.05 1.80 (m, 23tt ,  

Ct t  2 and Ctt3C-CCOO),  1.50 (s, 3It,  C H 3 C ~ ) ,  3.95 

(m, 1H, MeCt t -O) ,  4.50 (d, 111, O C H C O O - ,  J = 3 Hz) 

9.53 0.90 (t, 3II, CH 3, J = 6 tIz), 1.10-1.80 (m, 19tt,  

(9.34) C t t  2 and CtI3C-CCOO),  1.50 (s, 3H, CH3C~'4~), 3.95 

(m, 1H, MeCH-O) ,  4.50 (d. 1It, O C H C O O - ,  J = 3 ttz) 

9.55 

(9.34) 

2d b 67.63 10.82 

(67.95) (10.66) 

IR (cm l) 

2920 

1610 

1100 

2920 

1610 

l lO0 

0.90 (t, 6H, CH 3, J : 6 t h ) ,  1.10-1.90 (m, 

19H, CH 2 and CIt3C-CCOO),  4.00 (m, IH,  

MeCH-O) ,  4.55 (d, 11t. O C H C O O - ,  J = 3 Hz) 

0.90 (t, 6H, CH 3, J : 6 llz), 1.05-1.70 (m, 

35ti ,  CII 2 and CHaC-CCOO),  4.15 (m, 1H. 

MeCtI -O) ,  4.55 (d, 1H, O C t t C O O - ,  J = 3 Hz) 

2e 62.64 9.04 1.10-2.00 (m, 25ti ,  CII 2 and Ct taC-CCOO),  4.00 

(62.72) (8.88) (m, 1tt .  MeCH-O) ,  4.55 (d, 1H, O C H C O O - ,  J = 3 Itz) 

a Sodium 2,2-dimethyl-2-si lapentane-5-sulfonate  was used as the  internal  s t anda rd .  
bTMS was  used  as the  internal  s t a n d a r d  and Me2SO-d 6 as solvent .  

2920 

1610 

1100 

2920 

1610 

1100 

2920, 1610 

1100 
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TABLE 5 

Spectral  Data  of Compounds 3a-d 

Compound IH NMR (CDC13, 6) a 

0.88 (t, 3H, CH 3, J = 6 ttz), 1.10-1.60 (m, 

3a CIt 2 and CH3C~o ), 3.22-4.32 (m, 5H, 23H, 

OCHCH20 and CH2Br) 

0.90 (t, 3H, CH 3, J = 6 Hz), 1.10-1.85 (m, 

3b 19H, CH 2 and CH3C~)), 3.10-4.60 (m, 5H, 

OCHCH20 and CH2Br) 

0.90 (t, 6H, CH 3, J = 6 Hz), 1.10-1.90 (m, 

3c 16H, CH 2) 3.05-4.60 (m, 5H, OCHCH20 

and CH2Br) 

3d 1.20-1.90 (m, 22H, CH2), 3.08-4.50 (m, 5H, 

OCHCH20 and CH2Br) 

aTMS was used as the internal  s tandard.  

T A B L E  6 

Analyt ical  and Spectral  Data  of Compounds 4a-d  

IR (cm -1) 

2920 

11]0 

2920 

1110 

2920 

1100 

2920 

1110 

Elemental  analysis 
Found (Calcd) 

Compound C (%) H (%) N (%) 1H NMR (CDC13, d) a IR (cm -1) 

4a 

4b 

4c 

4d 

73.58 12.77 4.24 

(73.34) (12.61) (4.27) 

72.20 12.29 4.65 

(72.19) (12.45) (4.68) 

72.16 12.37 4.68 

(72.19) (12.45) (4.68) 

73.29 11.92 4.63 

(73.26) (11.97) (4.50) 

0.70-1.70 (m, 32H, CH 3, CH 3, CH3C-N, 

CH3C~" ~ ,  and CH2), 2.55 (q, 6H, NCH2, 

J = 7 Hz), 3.20-4.40 (m, 3H, OCHCH20) 

0.70-1.70 (m, 28H, CH 3, CH3C-N, 
CU ~ - O  , ,3 , , ,  O, and CH2), 2.60 (q, 6H, NCH 2, 

J = 7 Hz), 3.20-4.40 (m, 3H, OCHCH20 ) 

0.70-1.70 (m, 28H, CH 3, CH3C-N, and 

CH2), 2.60 (q, 6H, NCH 2, J = 7 Hz), 

3.20-4.40 (m, 3H, OCHCH20) 

1.00 (t, 6H, CH3C-N, J = 7 Hz), 1.20- 

1.80 (m, 22H, CH2), 3.55 (q, 6H, 

NCH 2, J = 7 Hz), 3.20-4.40 (m, 3H, 

OCHCH20) 

292O 

1210 

1070 

2920 

1210 

1080 

2920 

1210 

1090 

2920 

1210 

1080 

aTMS was used as the internal  s tandard.  

70 

\ 60 
z 
E 

50 

4O 

3O 

0 I" , , , 
- 4  -3  - 2  -'1 

IogC, C (mo l /L )  

F I G .  2. Surface tension (7) vs .  log molar concentrat ion for 5a and 
b. 5a, e ,  a t  40~ 5b, O, at  25~ 

fill3 
n-CltHZ3\c.O-~H 

CH3 / "O-C~ooN a 

(2a) 

n-CliH23~ .O-CH2 
CH~/C-o-(~H 

(5a) 

H3+O 
) 

25~ 

\CH2N+(C2Hs)3 - I- 

H3+O 
25~ 

) n-CllH23"C. 0 + 

CH3 / 
IOO% 

/CH3 
n'CiIH23"C=O + HO-CH, 

CH3/ HO-CH 
"COOH 

100% 

HO-CH2 
I 

HO-CH 
\CH2N+(C2Hs)3 -I- 

S C H E M E  3 
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TABLE 7 

Analytical and Spectral Data of Compounds 5a-d 

Elemental analysis 
Found (Calcd) 

Compound C (%) H (%) N (%) 1H NMR (CDC13, d) a IR (cm -1) 

5a 

5b 

5c 

5d 

54.57 9.62 2.80 

(54.65) i9.59) (2.90) 

52.74 9.25 3.07 

152.74) (9.29) (3.08) 

52.75 9.27 3.14 

(52.74) (9.29) (3.08) 

53.90 9.36 3.10 

(53.96) (9.06) (3.00) 

0.88 (t, 3H, CH 3, J = 6 IIz), 1.10-1.85 
-O (m, 32H, CtI3C-N +, CH~, and CH:~C,o), 

3.65 (q, 8If, CIt2-N+, J = 7 Itz), 4.00- 

4.80 (m, 3H, OCIICII20) 

0.88 It, 3H, CtI 3, J -- 6 IIz), 1.10-1.85 

(m, 28H, CII3C-N~, CtI 2, and CH:~c~.O), 

3.65 (q, 8II, CIt2-N e, J = 7 Hz), 4.00- 

4.80 (m, 3II, OCHCH20) 

0.88 (t, 6If, CIt:~, J -- 6 ]tz), 1.10-1.80 

(m, 25H, CII3C-N ~ and CII2), 3.65 

(q, 8H, CII2-N r J = 7 tiz), 4.00-4.8(} 

(m, 3H, OCIICtt20) 

0.90-1.90 (m, 3l i t ,  Clt 3, CII3C-N+ and 

CII2), 3.65 (q, 8It, Ctt2-N *, J = 7 IIz), 

3.90-4.90 (m, 3H, OCtICtt20) 

2920 

1160 

1080 

2920 

1160 

1080 

2920 

I160 

1090 

2920 

1160 

1090 

aTMS was used as the internal standard. 

TABLE 8 

Halide Displacement of l-Bromooctane to 1-1odooctane a,b 

Catalyst Yield (%) Catalyst Yield (%) 

2a 35 5a 70 
2b 40 5b 58 
2c 50 5c 55 
2d 30 5d 6 
2e 8 TBAB c 14 

a2a-e were at 100~ for 24 hr. 
b5a-d were at 60~ for 6 hr. 
CTetrabutylammonium bromide was at 60~ for 6 hr. 

n i z a t i o n s  of m e t h y l - n o n y l  a n d  d i p e n t y l  d e r i v a t i v e s  were  
due  to  the  poor  y ie ld  d u r i n g  c r y s t a l l i z a t i o n  f rom t h e  sol- 
ven t .  The  p r o c e s s  of s y n t h e s i s  was  economica l ,  a n d  the  
s t a r t i n g  m a t e r i a l s  were  all  c o m m e r c i a l l y  ava i l ab le .  

T h e  su r face  t ens ion ,  y, of a q u e o u s  so lu t i ons  of the  sur-  
f a c t a n t s  a t  25~ was  p l o t t e d  a g a i n s t  the  l o g a r i t h m  of 
t h e  c o n c e n t r a t i o n  (Figs .  I and  2). The  cu rves  h a d  inflec- 
t i on  po in t s ,  a n d  the  su r face  a c t i v i t y  of t he se  s u r f a c t a n t s  
i n c r e a s e d  as  t he  l e n g t h  of the  a lky l  cha in  inc reased .  
M e a s u r e m e n t  of  t he  su r f ace  t e n s i o n  of t he  d i p e n t y l  
d e r i v a t i v e  2c fa i led  b e c a u s e  of i t s  l i m i t e d  s o l u b i l i t y  in 
wa te r ,  and  a lso  because  the  c r i t i ca l  micel le  c o n c e n t r a t i o n  
was  no t  o b t a i n e d .  The  s u r f a c t a n t s  2d, 5c, and  5d are  no t  
s h o w n  b e c a u s e  of the i r  s l i gh t  s o l u b i l i t y  in wa t e r .  

C a t a l y s i s  b y  the  s u r f a c t a n t s  in t he  ha logen  e x c h a n g e  
r e a c t i o n  of 1 - b r o m o o c t a n e  w i th  s o d i u m  iod ide  was  
s tud ied .  The  c a t a l y t i c  a c t i v i t y  i n c r e a s e d  as  t he  l e n g t h  of 

the  a lkyl  cha in  of the  s u r f a c t a n t s  i nc reased  {Table 8). The  
a c t i v i t y  of t he  ca t ion ic  s u r f a c t a n t s  was  g r e a t e r  t h a n  t h a t  
of the  anionic  s u r f a c t a n t s .  The  r ea son  was  p r o b a b l y  t h a t  
t he  r e a c t i o n  is a c c e l e r a t e d  more  b y  the  p h a s e - t r a n s f e r  
c a t a l y t i c  a c t i on  of t he  ca t ion ic  s u r f a c t a n t s .  

E x a m i n a t i o n  of the  d e s t r u c t i b i l i t y  of these  s u r f a c t a n t s  
g a v e  the  r e s u l t s  s h o w n  in S c h e m e  3. C o m p o u n d  5a was  
e mu l s i f i e d  in a h y d r o c h l o r i c  ac id  s o l u t i o n  when  s h a k e n  
in a s e p a r a t o r y  funnel .  A f t e r  3 hr,  t he  so lu t i on  h a d  
s e p a r a t e d  in to  two phases ,  and  the  s u r f a c t a n t  had  decom- 
posed.  The  anionic  s u r f a c t a n t  2a d id  no t  decompose  when  
o c c a s i o n a l l y  s h a k e n  d u r i n g  a 24 hr  t i m e  p e r i o d  u n d e r  t he  
s a m e  cond i t i ons .  Th i s  c o m p o u n d  h a d  low su r face  ac t iv-  
i t y  for e m u l s i f i c a t i o n  in ac id ic  so lu t ion ;  and  the  ca rbox-  
yl ic  ac id  c o m p o u n d  fo rmed  on ac id i f i ca t ion  of the  anionic  
s u r f a c t a n t  w i th  h y d r o c h l o r i c  ac id  t h a t  w a s  h igh ly  solu- 
ble  in the  d i e thy l  e ther .  However ,  when the  s a m e  m i x t u r e  
was  c o n t i n u o u s l y  s t i r r e d  for  24 hr  b y  a m a g n e t i c  s t i r r e r  
in a f l a sk  w i t h  a s t o p p e r ,  t he  an ion ic  s u r f a c t a n t  decom- 
p o s e d  c o m p l e t e l y .  
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