(30%) of a yellow solid, m.p. 60-63°. Recrystallization
from ethanol-water gave a crystalline solid of m.p. 65-677%.

Anal. Caled. for CpiH,NO:S: C, 56.80; H, 3.32.
Found: C, 56.82; H, 3.54.

A solution of the product, m.p. 65-67°, in ethanol was
hydrolyzed with 109, sodium hydroxide and the resulting
solution concentrated to dryness. The residue was dis-
solved in 109, sodium hydroxide and treated with excess
3% hydrogen peroxide to produce a dark brown solid, m.p.
153-160°. Recrystallization from ethanol-water gave a
brown crystalline solid,? m.p. 174-177°. Since no di-
phenyl disulfide could be obtained, it was concluded that
the rearrangement product, m.p. 65-67°, was the phenyl
S-(p-nitrophenyl) thiolcarbonate and not the isomeric p-
nitrophenyl S-phenyl thiolcarbonate.

Phenyl S-(p-Chlorophenyl) Thiolcarbonate.—Phenyl p-
chlorophenyl thioncarbonate did not yield crystalline prod-
ucts when heated at 285° for 30 min. The rearrangement
was, however, effected in the following way. The thion-
carbonate (150 mg.) was heated at 240° for 30 min.; the
ethanolic solution of the product deposited upon slow cool-
ing, 95 mg. of the starting thioncarbonate, m.p. 122-124°,
as shown by mixed m.p. Dilution of the ethanolic filtrate
vielded 45 mg. (309%) of product, m.p. 90-96°, which, after
recrystallization from 309, ethanol, yielded white phenyl
S-(p-chlorophenyl) thiolcarbonate, m.p. 97-98°,

Anal. Caled. for CpiHoClO,S: C, 58.97;
Found: C, 58.84; H, 3.65.

H, 3.40.
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Alkaline hydrolysis of this comnpound followed by perox-
ide oxidation yielded 4,4’-dichlorodiphenyl sulfide,'s ni.p.
and mixed m.p. 72-74°. Isolation of this disulfide proves
that the chlorophenyl group was the one which migrated
in the rearrangement.

2,6-Dimethylthiophenol.—This was prepared from 40 g.
of 2,6-dimethylaniline by diazotization and coupling with
potassium ethyl xanthatel’; the product (17 g.) had the
following properties: b.p. 91° (50 mm.), »*p 1.5712.

Anal. Caled. for CsHyoS: C, 69.51; H, 7.29. Found:
C, 69.26; H, 7.53.

2,6,2’,6’-Tetramethyldiphenyl disulfide, prepared by per-
oxide oxidation of the thiophenol, melted at 103-104°.18

Acknowledgment.—One of us (H. R. A.-K.) isin-
debted to the Royal Iraquian Government for a
Fellowship, during tenure of which this work was
performed.

(16) R. Otto, Ann., 143, 111 (1867), reports the m.p. of the disulfide
as 71°.

(17) The procedure of Tarbell and Fukushima, Org. Syntheses, 27,
81 (1947). for m.thiocresol was followed.

(18) R. M. Pierson, A. J. Costanza and A. H. Weinstein, J. Polymer
Sci., in press (1955), report the m.p. as 105.5-106°. We are indebted
to Dr. Weinstein for information about this paper.
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Hybrid Paraffin-siloxanes Containing the 1,6-Disilahexane Grouping!

By Leo H. SoMMER AND GERALD R. ANSUL
RECEIVED OCTOBER 9, 1954

Four organosiloxanes conforming to the general formula Me;SiO(SiMe:CH,CH,CH,CH,SiMe;0),SiMe;, with n = 1, 2, 3
and 4, have been synthesized. A study of the physical properties of these substances has shown that they are intermediate
between the linear methylpolysiloxanes and the paraffin hydrocarbons.

Because of the important and unusual physical
properties of the organosiloxanes,? the synthesis of a
family of compounds intermediate in structure be-
tween the linear methylpolysiloxanes and the par-
affin hydrocarbons was of interest. The present
paper reports the synthesis and physical properties
of four hybrid paraffin-siloxanes containing the
1,6-disilahexane group.

Monomers

In the present study which deals with substances
containing the 1,6-disilahexane system, 1,4-bis-
(trimethylsilyl)-butane (I) may be termed a “‘mono-

MeasiCH2CH2CH2CstiMea I

mer” from the fact that this compound can be con-
verted to polysiloxanes by the sulfuric acid cleavage
of one methyl group from each Me;Si— grouping.
Compound I was prepared in the present work by

I' Me Me '|
. . 1) H2SO4 " I .
MGSSI(CH2)4SIM33 —_—— SI(CH2)4SI'—'—O +
2, H:0 ; ; 2nCH,
Me Me Jn
II

(1) Paper 47 in a series on organosilicon chemistry. For paper 46
see THIS JournaL, T7, 1677 (1955).

(2) For an excellent treatment of the rapidly expanding organo-
siloxane field see E. G. Rochow, *'An Introduction to the Chemistry of
the Silicones,” second edition, John Wiley and Soms, Inc., New York,
N. Y., 1951,

reaction of the di-Grignard reagent from 1,4-dibro-
mobutane with trimethylchlorosilane, using tetra-
hydrofuran as a solvent. Use of tetrahydrofuran as
the solvent in this preparation has several advan-

T H.F.
BrMg(CH,):MgBr + 2Me;SiCl ———> 1

tages over the more conventional ethyl ether. In
preliminary experiments performed with ether as
the solvent, the di-Grignard reagent separated as an
oily lower layer and the yield of desired product
was only 329,. In contrast, the di-Grignard reagent
is soluble in tetrahydrofuran and compound I was
obtained in yields of 52-69Y,. Tetrahydrofuran has
the additional advantage of providing a higher reac-
tion temperature.?

Treatment of a small sample of compound I
with concentrated sulfuric acid gave 929 of the
theoretical amount of methane (2 moles of methane
per mole of T), thus indicating that silicon—carbon
cleavage took place at both silicon atoms. On the
basis of the above result it appeared that while Me—
Si cleavage was the main reaction, about 87, of the
reaction gave cleavage between silicon and methyl-
ene. In view of the latter fact, polymers II as ob-
tained from the cleavage reaction would contain
small amounts of products not having the 1,6-disila-

(3) R. West and E. G. Rochow, J. Org. Chem., 18, 1738 (1953), have

reported the synthesis of compound I in 639, yield from reaction of the
di-lithium reagent with trimethylchlorosilane in a pentane solvent.
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hexane system. This difficulty was resolved by
utilizing boron fluoride etherate as a reagent for
converting organosiloxanes to organofluorosilanes.
This reaction has been investigated extensively in
this Laboratory* and takes the course

>Si——0——Si< + 2BF;-Et,0 —>

2>Si——F + 2Et;0 + ByOs

In the present work, reaction of boron fluoride
etherate with the mixture of organopolysiloxanes
obtained from compound I gave three organoflu-
orosilanes. The desired product, 2,7-dimethyl-2,7-
difluoro-2,7-disilaoctane (III) was obtained in
yields of 65-789,. From the yields of trimethyl-

I_ Me Me —I Me Me
I. I . BF;-Et.0 I [ .
-|~s‘1(cm)4?l—o-|~ Stk ki F—-—ISi(CHg)4[81—-—F
I_Me Me _,,. Me Me
111

fluorosilane and #-butyldimethylfluorosilane the
amount of silicon-methylene cleavage was esti-
mated to be about 109%.

Hydrolysis of compound III with aqueous potas-
sium hydroxide gave a white, crystalline substance,
m.p. 66.5-67°, which was identified as 2,7-di-
methyl-2,7-dihydroxy-2,7-disilaoctane (IV) (94%
yield).

Me Me

I I
HO——Si(CHz)4ISi——OH

Me
v

Since organosilicon compounds containing a
seven-membered ring were unknown, it was of in-
terest to determine whether compound IV would
undergo intramolecular condensation. Refluxing
of a dilute benzene solution of compound IV in the
presence of a small amount of trifluoroacetic acid
gave the theoretical quantity of water and resulted
in the formation of an 859, yield of the desired
product, 2,2,7,7-tetramethyl-1-oxa-2,7-disilacyclo-
heptane (V).

Me

H,C—CH,
SN

H.C CH,

| |
MesSi SiMe,

v

Compound V is a liquid and has an infrared absorp-
tion maximum for its siloxane linkage at 9.86 u.
Open-chain organodisiloxanes usually have silox-
ane absorption maxima in the range of 9.4-9.5 u.
Hunter and co-workers® have shown in studies of
methyl-, ethyl- and phenylcyclosiloxanes that this
absorption maximum is shifted to shorter or longer
wave lengths depending on ring-size. Thus, the
cyclotrisiloxanes have absorption maxima for the
siloxane linkage in the range 9.8-9.9 u, while the
cyclotetrasiloxanes have maxima at 9.15-9.25 p.

(4) L. H. Sommer and G. H. Barnes, unpublished work. Cf.
E. Wiberg and U. Kruerke, Z. Naturforschung, 80, 808 (1953) for re-
actions of boron halides with compounds containing the Si-O linkage,

(56) C. W. Young, P. C. Servais, C. C. Currie and M. J. Hunter,
Tuis JourNaL, 70, 3758 (1948).
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Polymers

Treatment of the pure diol IV with trifluoroace-
tic acid in fairly concentrated benzene solution
gave a mixture of compound V and polymers II.
This then was equilibrated with hexamethyldisilox-
ane through the use of a small amount of concen-
trated sulfuric acid.

Me Me

l | H,SO, H.0
Si(CHz)4[Si——O + Me;SiOSiMe; ————>» —>

l
Me Me »

Me IIVIe I‘VIe 'IIlVIe
I
MeSi—O SIi(CH2)4ISi——O S‘i——Me
|
Me Me Me 2Me
VI

Polymers VI, #n = 1, 2, 3 and 4, are colorless liquids
whose structures are intermediate between the
methylpolysiloxanes and paraffin hydrocarbons,
1.e., the main chains of atoms in these substances are
composed of alternate siloxane and carbon—carbon
groupings. Physical properties of these new fluids
are therefore of considerable interest and some of
these have been measured in the present work and
are given in Table I.

Discussion of the Physical Properties

Boiling Point and Melting Point.—Comparing
compounds 14 in Table I with normal paraffins
it is seen that the former have a considerably
lower dependence of boiling point on molecular
weight. The “low” boiling points of compounds 1-4
may be shown by noting that compound 3 (mol.
wt. 727) has nearly the same boiling point as #-
pentacosane (mol. wt. 353) and that compound 3
contains 26 atoms in its longest chain. A count of
only the atoms in the main chain of compound 3
ignores 16 methyl groups. The “low” boiling
points of compounds 1-4, relative to #-paraffins,
doubtless are due to the siloxane linkages and the
branching present in these compounds.

On the other hand, comparison of compound 3
with the linear methylpolysiloxane, Me;SiO(Mes-
Si0)sSiMe;, having 23 atoms in the main chain, a
molecular weight of 828 and b.p. 201.8° (4.7 mm.),
shows that the linear methylpolysiloxanes have, as
expected, a lower dependence of boiling point on
molecular weight than compounds 1-4. A count
of the atoms in the main chain of the linear methyl-
polysiloxane ignores 22 methyl groups.

In common with the linear methylpolysiloxanes,
compounds 1-4 have ‘“low” melting points rela-
tive to the #n-paraffins of similar molecular weights.
Thus, n-hexacontane has m.p. 98.9°. The linear
methylgolysiloxane Me;sSi0(Me,SiO)eSiMe; has m.-
p. —63°.

Refractive Index and Density.—Refractive index
and density both increase with increase in molecular
weight. The refractive index and density for
compound 4 may be compared with the correspond-
ing properties for linear methylsiloxanes. The latter
also give an increase in refractive index with in-
creasing molecular weight as Me,SiO units are pro-
gressively introduced into hexamethyldisiloxane
(%D 1.3771), but a limiting value of #2°p 1.40-1.41
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TABLE ]

Me Me

| 1 | .
ORGANOSILOXANES CONTAINING THE 1,6.DISILAHEXANE GROUPING Messi——O«‘:SiCH«;CH2CH2CH2——Si——O:'~ SiMey
n

[ Me Me

K i 1 ‘i i ipoi Tyish

Cmpd. 7 Iv‘gotl °C4B'pMmA Mc'g'f . Densxtydxzu0 g./ml, o0 \élscosny,.QS%ntlpms%soc %gal.
1 1 350.7 139 16 —35 1.4169 0.8563 0.8389 0.8057 4.73 2.97 1.49 3.84

2 2 539.0 196 6 —62 1.4292 .8780 . 8622 8311 14.36 7.84 3.31 4.42
3 3 727 .4 250 6 — 56 1.4349 L8891 .8738 . 8436 29 50 14.75 5.60 4.92
4 4 915.8 276 5 ~66 1.4377 .8958 .8799 .8503 412.02 19.65 7.08 5.41

¢ Melting points are accurate to £2°.

b Evis, energy of activation for viscous flow over the temperature range 0 to 60°

with viscosities in centipoises, obtained from the slopes of /fnear log abs. viscosity us. 1/7 plots.

is approached in the high-molecular-weight range,
Further, d* for a linear methylpolysiloxane of mo-
lecular weight 754 is 0.93 (extrapolated from d%).
Thus, compounds 1-4 as a class have higher re-
fractive indices and lower densities than the meth-
ylpolysiloxanes. Refractive index and density dif-
ferences between the paraffins and methylpolysilox-
anes are in the same directions.

Excellent agreement was found between the ex.
perimental refractive index-density relationships
for the individual compounds and the molar refrac.
tion values calculated by the bond refraction
method of Warrick.’

Viscosity.—In sharp contrast to the linear
inethylpolysiloxanes which reach a limiting value
of 3.8 keal. for the energy of activation of viscous
flow, Eyis, in the high molecular-weight range, com-
pound 4 has Eyis 5.41. Thus, the structure change
from a main chain composed entirely of alternate
silicon and oxygen atoms, e.g., the linear methyl.
polysiloxanes, to one having both paraffinic and
siloxane units, e.g.,, compounds 1-4, has a very
marked effect on viscosity—temperature coefficients,
The limiting value of E,;; for hydrocarbons is of
the order of 6-7 kecal.

Infrared Spectra.—The close similarity of their
infrared spectra leave no doubt that the four
compounds studied belong to a homologous series.
Of further interest is the fact that the maxima for
the methyl-silicon and siloxane groupings are found
in the usual positions of & and 9.5 u, respectively.

Conclusions.—With reference to their physical
properties, compounds 1-4 are intermediate be-
tween the linear methylpolysiloxanes and the paraf-
fin hydrocarbons. They are stable, colorless lig-
uids of low boiling point and low melting point in
comparison to #-paraffins, but have viscosity—tem-
perature coefficients which correspond more closely
to those of the paraffins than to the linear methyl-
polysiloxanes.

If the low viscosity-temperature coefficients of
the linear methylpolysiloxanes are correctly attrib-
uted to the ability of the siloxane chain to assume
the shape of a coiled helix, which elongates with
increased temperature and thus leads to increased
dipole—dipole interaction between the siloxane
groups in different chains,” it may be concluded
that the presence of carbon-carbon bonds in the
main chain of an organosiloxane results in consid-
erable inhibition of this type of intramolecular mo-
tion.

(6) E. L. Warrick, THIS JoURNAL, 68, 2455 (19486).

(7) E. L. Warrick, M. J. Hunter and A. J. Barry, Ind. Eng. Chem.,
44, 2196 (1952).

Experimental
Monomers

1,4-Bis-(trimethylsilyl )-butane.—In a 5-liter three-
necked flask equipped with a mercury-sealed stirrer, drop-
ping funnel and reflux condenser, were placed magnesium
turnings (150 g., 6.1 moles) and tetrahydrofuran, 500 1nl.
To this was added (11 hours) a solution of 1,4-dibromobu-
tane (604 g., 2.8 moles) in 1500 ml. of tetrahydrofuran
while maintaining the reaction temperature at 30-35° by
means of a water-bath. At the end of the addition, a!most
all of the magnesium had reacted and trimethylchlorosilane,
081 g., 9 moles, was added during one hour. After heating
at reflux temperature for 9 hours, the reaction mixture was
cooled, added to ice and dilute hydrochloric acid, followed
by separation of the organic layer and extraction of the
aqueous layer with pentane. The organic layer and pen-
tane extract were washed once with dilute sodium bicat-
bonate, once with water, and then dried over anhydrous
calcium chloride. Fractionation gave compound I, b.p.
193° (732 mm.), n%p 1.4260. d2 (.7651, 376 g., 1.86 moles,
67% yield.

Anal. Caled. for CioHaSi: Si,

Found: Si, 27.9; MRb, 67.8.
2,7-Dimethyl-2,7-difluoro-2,7-disilaoctane.—In a 3-liter

three-necked flask fitted with a mercury-sealed stirrer and a
gas-outlet tube were placed 486 g., 2.4 moles, of compou_nd
I and 2000 g. of concentrated sulfuric acid. This reaction
mixture was vigorously stirred at room temperature for 41
hours until gas evolution ceased, and was then stirred for
an additional 24 hours. The homogeneous solution which
resulted was poured on ice and stirred. The upper organic
layer was separated after adding 500 ml. of pentane and the
aqueous acid layer was further extracted with five 100-m'1.
portions of pentane. The combined extracts and organic
layer were washed twice with aqueous sodium bicarbonate
and once with water. Drying over anhydrous calcium chlo-
ride followed by distillation of the pentane gave 444 g. of
polysiloxane. The latter (188 g., 1 mole) and boron fluoride
etherate (142 g., 1 mole) were placed in a 500-ml. round-
bottom flask which was then attached to a fractionating
column. On heating to 100°, distillation of trimethyl-
fluorosilane and ethyl ether began. The flask temperature
then was increased gradually (3 hours) to the boiling point
of boron fluoride etherate (125°) and then the reaction mix-
ture was cooled. Hexamethyldisiloxane (86 g., 0.53 mole)
was added for the purpose of effecting reaction of the excess
boron fluoride etherate and the reaction flask was then
heated. Trimethylfluorosilane and ethyl ether distilled
when the flask temperature reached 75° and continued to be
formed until the reaction temperature reached 167°. Fraca-
tionation gave compound III, 164 g., 0.78 mole, b.p. 176
(730 mm.), in 789, vield.

Amnal. Caled. for CsHoSisFs: F, 18.1. Found: F, 17..9
(gravimetric, lead chlorofluoride method), 18.2 (volumetric,
tritration with standard base).

In order to determine the amount of silicon-methylene
cleavage, the mixture of trimethylfluorosilane and ether
obtained before addition of hexamethyldisiloxane was ti-
trated with standard base for determination of the quantity
of trimethylfluorosilane present. In this manner it was
found for a number of preparations of compound III that
silicon—methylene cleavage amounts to 5-10%.

2,7-Dihydroxy-2,7-dimethyl-2,7-disilaoctane.—Com-
pound III (314'g., 1.5 moles) was added to a solution of 196
g., 3.5 mole, of potassium hydroxide in 700 ml. of water and

27.7, MRp, 67.7.
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the reaction mixture was stirred vigorously for 5 hours and
cooled by means of a water-bath. A white solid separated,
was removed by filtration and dried in a vacuum desiccator
giving 292 g., 1.42 moles, of compound IV, m.p. 64-66°,
959, yield. After one recrystallization from hexane, white
needles, m.p. 66.5-67°, were obtained.

Anal. Caled. for CgHs8i:0.: Si, 27.2. Found: Si, 27.4.

Additional conclusive proof of structure for the diol is
afforded by an experiment (see below) in which the theo-
retical amount of water was obtained from treatment of a
benzene solution of the diol with trifluoroacetic acid.
Further, conversion of the diol to 2,7-dichloro-2,7-dimethyl-
2,7-disilaoctane, b.p. 112° (15 mm.), was achieved in 30%
yield by treatment with thionyl chloride and pyridine,
28Anal. Caled. for CgHg0Si:Cla: Cl, 29.2. Found: Cl,

9.

2,2,7,7-Tetramethyl-1-oxa-2,7-disilacycloheptane.—In a
2-liter round-bottom flask fitted with a Stark and Dean
water trap and a reflux condenser were placed 75 g., 0.364
mole, of compound IV, 1300 ml. of benzene and 0.5 g. of
trifluoroacetic acid. The reaction mixture was heated to
reflux and the theoretical amount of water, 6.6 g., was col-
lected in the Stark and Dean tube after one-half hour.
After cooling, the reaction mixture gave on fractionation
57.7 g., 0.31 mole, 8579, yield of compound V, b.p. 169°
(730 mm.), n2p 1.4340, d2° 0.8794.

Anal. Caled. for CsHpSi:O: Si, 29.8; MRp, 56.0;
mol. wt., 188. Found: Si, 29.5; MRp, 55.8; mol. wt.,
190.

Additional experiments showed the yield of 7-ring com-
pound was greatly dependent on dilution. For example,
15.0 g. of diol in 125 ml. of benzene gave only 439% of com-
pound V while 20 g. of diol in 400 ml. of benzene gave the 7-
ring compound in 709, yield.

DPolymers
Synthesis of Trimethylsiloxy End-blocked Polymers.—
In a 2-liter round-bottom flask fitted with a Stark and Dean
water trap and reflux condenser were placed 275 g., 1.33
moles, of compound IV, 700 ml. of benzene and 0.5 g. of
trifluoroacetic acid. The reaction mixture was heated to
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reflux and 22.9 g. of water (theoretical, 23.9 g.) was collected
during 5 hours. After cooling, the reaction mixture was
washed once with aqueous sodium bicarbonate and once
with water. The benzene—water azeotrope and the ben-
zene were then distilled leaving 249 g. of a mixture of linear
and cyclic organosiloxanes. This was placed in a 1-liter
flask fitted with a mercury-sealed stirrer and 324 g., 2 moles,
of hexamethyldisiloxane plus 20 ml. of concentrated sul-
furic acid were added. The reaction mixture was stirred for
18 hours at room temperature. At the end of this time a
small brown viscous layer was present at the bottom of the
flask. This was separated and the reaction mixture was
washed once with 75 ml. of water. Then, 10 ml. of concd.
sulfuric acid and 3 ml. of fuming sulfuric acid (30% SOs)
were added and the reaction mixture was again stirred at
room temperature for 9 hours. After washing once with
water, twice with aqueous sodium bicarbonate, and once
again with water, the product was dried overnight with
calcium chloride. Fractionation gave: hexamethyldisilox-
ane, 168.3 g., 1.04 moles, 529, recovery; (1) octamethyl-
3,10-dioxa-2,4,9,11-tetrasiladodecane, 150 g., 0.43 mole,
32.49, vyield based on starting polymers (II). Anal.
Caled. for C14H3sSisOq: Si, 32.01; M Rp, 104.97. Found:
Si, 32.02; MRp, 105.10.

(2) Dodecamethyl-3,10,17-trioxa-2,4,9,11,16,18-hexa-~
silanonadecane 87.2 g., 0.16 mole 24.5%, yield. Anal.
Caled. for CsoH;sSis0;5: Si, 31.23; MRp, 161.02. Found:
Si, 31.48; MRp, 161.24.

(3) Hexadecamethyl-3,10,17,24-tetraoxa-2,4,9,11,16,-
18,23,25-octasilahexacosane, 44 6 g., 0.06 mole, 13 9%
y1e1d Anal. Caled. for C3H78i50:: Si, 30.86; MRbp,
217.07. Found: Si, 31.11; MRp, 217.18.

(4) Eicosamethyl-3,10,17,24,31-pentaoxa-2,4,9,11,16,-
18,23,25,30,32-decasilatritriacontane, 13.9 g., 0.02 mole,
4.69% vield. Amnal. Caled. for CiHesSieOs: Si, 30.64;
MRp, 273.12. Found: Si, 30.82; M Rp, 273.05.

Acknowledgment.—We thank W. D. English of
this Laboratory for the melting point determina-
tions.
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Synthesis and Physical Properties of

Organopolysiloxane Diesters!

By L. H. SomMmER, W. D. ENcrLisH, G. R. ANSUL AND D. N. VivoNa
RECEIVED OCTOBER 9, 1954

The synthesis and physical properties of three families of organopolysiloxane diesters are described.

In harmony with the

fact that the main chains of the high molecular weight members of these families are largely composed of Me;SiO units, it
was found that these substances have in large measure the 1mportant and unusual physical properties characterlstlc of the

linear methylpolysﬂoxanes

The decrease in energy of activation for viscous flow, Evis, with an increase in molecular weight

in a single family is one example of the interesting effects on physical properties produced by the introduction of Me;SiO

units into an organic structure such as a diester.

Taken as a whole the physical property data lead to the important con-

clusion that the presence of organic ester functions in the end.groups of linear organopolysiloxanes does not interfere with the
‘‘organosiloxane’” properties conferred on these substances by the presence of Me,SiO units in the main chain.

The methylpolysiloxanes have important and
unusual physical properties which set them sharply
apart from ordinary organic monomers and poly-
mers. Typical examples of these structures are
provided by the l'near organosiloxanes A and the
cyclic structure B.?

In extension of previous work,%* on the synthesis

(1) Paper 48 in a series on organosilicon chemistry. For Paper 47,
see THIS JoURNAL, 77, 2482 (1054).

(2) For an excellent treatment of the rapidly expanding organo.
siloxane field the reader is referred to E. G. Rochow, '*An Introduction
to the Chemistry of the Silicones,’”’ second edition, John Wiley and
Sons, Inc., New York, N. V., 1951,

(3) L. H. Sommer, R. P. Pioch, N. S, Marans, G. M. Goldberg,
J. Rockett and J. Kerlin, THis JoUrNaAL, 75, 2932 (1853).

(4) L. H. Sommer and R. P. Pioch, ibid., 75, 6337 (1953).

Mer IT/Ie I\I/Ie Megsi—-—O——|SiMe7
Me——Sl O—-?l— O0—Si—Me O‘ (6]
| l

Mel_ Me ', Me MeSi—O—SiMesq

A B

and study of organosiloxanes having functional
groups linked to carbon, the present paper reports
the synthesis and properties of sixteen organopoly-
siloxane diesters.

Monomers and Dimers.—The present study deals
with three organofunctional silanes which may be
called “monomers” from the fact that these com-
pounds (I-III) are converted to dimers by the sul-
furic acid cleavage of one methyl group from Me;Si-.



