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A detailed description of our synthetic methods
and their application to the synthesis of other 1.-
arginyl peptides will be presented at a later date.
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5 THE BIOSYNTHESIS OF SUCROSE!
i

A previous note? reported the formation of tre-
halose phosphate from UDPG? and glucose-6-
phosphate. Following the same general proce-
dure, an enzyme has now been found in wheat germ
which catalyzes the reaction UDPG + fructose 2
sucrose + UDP. The evidence is as follows.
The product formed was found to be non-reducing
and to behave like sucrose on paper chromatog-
raphy with two solvents (butanol-acetic acid*
and ethyl acetate-pyridine®). After extraction of
the substance from the paper followed by hydroly-
sis with dilute acid (5 minutes at pH 2 at 100°) or
with purified invertase, glucose and fructose were
detected chromatographically.

As shown in Table I, equal amounts of sucrose
and UDP are formed in the reaction. The disap-
pearance of UDPG and the formation of UDP were
checked semiquantitatively after separation by
paper chromatography with ethanol-ammonium
acetate—Versene® as solvent.

TasBLE [

The complete system contained 0.05 umole of UDPG,
2 umoles of fructose and 0.05 ml. of enzyme,® 0.1 ml. of 0.1
M sodium diethyl barbiturate: final volume, 0.25 ml.;
pH 8.6; incubated during 10 minutes at 37°. The A values
represent the difference in umoles with a non-incubated
sample.

A
A A Inorganic
Sucrose? UDPe phosphate
Complete system 0.33 0.30 0.05
No UDPG 0 0 0
No fructose 0 0.05 0.04

¢ The enzyme was obtained by extracting wheat germ
with three volumes of phosphate buffer 0.05 M, pH 7.
After centrifuging the supernatant was dialyzed overnight
cold and centrifuged again. The supernatant was precipi-
tated twice by adding 35 g. of ammonium sulfate per 100 ml.
The precipitate was suspended in water, dialyzed for 2 hours
and adjusted to pH 5. The precipitate was redissolved in
water at pH 7. The precipitation with acid was repeated
three times. The solution contained 40 mg. of protein per
ml. ° Sucrose was estimated by the resorcinol method’
after destroying the fructose by heating 10 minutes at 100°
in 0.01 N NaOH. ¢ Determined enzymatically.?

The same chromatographic procedure was used
for studying the reversibility. Starting with UDP
and sucrose it was found that UDPG is formed.
Its identity was checked by extracting it from the
paper and measuring the coenzymic activity on
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galactowaldenase.® The data indicate that the
equilibrium is displaced in favor of sucrose syn-
thesis.

No sucrose formation or UDPG disappearance
was found to occur if glucose-1-phosphate was
added instead of UDPG, or if sorbose, aldoses,
arabinose or the I- or 6-phosphates of fructose or
glucose were substituted for fructose.

Although sucrose had been previously obtained
by enzymic action, the mechanism of the syn-
thesis in plants remained obscure. The enzyme
which Doudoroff and Hassid extracted from
Pseudomonas saccharophyla catalyzes the forma-
tion of sucrose from glucose-1-phosphate and fruc-
tose, but it has not been possible to detect such a
reaction in plant material.® The enzyme described
in this paper has been found to be present not only
in wheat germ but also in corn and bean germs
and in potato sprouts. Tests for UDPG by its
coenzymic activity gave positive results on wheat
germ extracts.

Moreover, Buchanan, et al.?® have published evi-
dence of the presence of UDPG in other plants.
They also suggested that it was involved in sucrose
synthesis, probably by reacting with fructose
phosphate to give sucrose phosphate. The latter
substance can be excluded as an intermediate in
the reaction catalyzed by the wheat germ enzyme
because the product is all free sucrose and only
negligible amounts of inorganic phosphate are
released (Table I).
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CONFIGURATIONS OF LIGANDS HAVING INTERNAL
ROTATION AXES IN COORDINATION COMPOUNDS

Sir:

Considerable evidence based on spectroscopic,
thermal and electric measurements has been accu-
mulated to indicate that 1,2-disubstituted ethanes,
XH,C-CH,X, exist in trans and gauche configura-
tions in the gaseous and liquid states and in solu-
tions, but they exist only in frens configuration in
the solid state.! Our infrared measurements on
ethylene thiocyanate have also shown that this
substance exists in the frans and gauche configura-
tions in chloroform solutions but it exists only in
irans configuration in the solid state. The spec-
trum of the complex [PtCl;{(CH,SCN),] has been
found to be quite similar to that of the gauche con-
figuration of ethylene thiocyanate but quite differ-
ent from that of the frans configuration. Therefore,
the configuration of this chelate ligand in the co-

(1) S. Mizushima, ¥. Morino, I. Watanabe, T. Shimanouchi and S.
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ordination complex can be concluded to be gauche.
The fact that the C==N frequency of ethylene thio-
cyanate is not appreciably changed in the complex
indicates that coérdination takes place through the
sulfur atom; furthermore the complex shows the
usual color and chemical properties characteristic of
Pt-S cobrdination compounds.

A similar conclusion was drawn from our infra-
red measurements for the configuration of ethylene-
diamine when this molecule is present as a chelating
group in cobrdination complexes. The bond
lengths in coodrdination complexes can best be ex-
plained on the basis of the gauche configuration of
this chelating group and this configuration is in
agreement with the results of the X-ray investiga-
tions.>® The cis configuration has so far been tac-
itly assumed for the ethylenediamine ligand in these
codrdination compounds.

The conclusion of the gawuche configurations is of
interest to the stereochemistry of these complexes,
for the gauche configuration has a mirror image
non-superposable. Thus more optical isomers are
theoretically possible if the chelating group present
in these complexes has the gauche rather than the
¢is configuration.* For example, in cis-[Co(H,-
NH,C-CH;NH,),Cl,]C] there are more optical
isomers than would be expected from the classical
viewpoint. In the case of the corresponding trans
isomer, however, only one configuration is present
since our infrared analysis as well as the X-ray in-
vestigation® have shown that the two ethylenedi-
ammine ligands in the codrdination complex are
present as two configurations which are the mirror
images of each other.
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THE PARTIAL AMMONOLYSIS OF SILICON
TETRACHLORIDE
Sir:

It has been pointed out in earlier work! that the
partial hydrolysis of silicon halides, carried out
under conditions such that complete conversion into
silica and hydrochloric acid is not effected, leads
to the formation of mixtures containing oxyhalides
of silicon, homologous series of which have heen
isolated by careful fractionation of the reaction
products.

It seemed of interest to determine whether par-
tial ammonolysis of such halides might be accom-
plished, leading, for example, to imino-halides,
such as Si,(NH)Cls, from the partial ammonolysis of
SiCL.

Preliminary experiments in which ammonia gas,
diluted with nitrogen, was passed into an ethereal

(1) W, C. Schumb and A. J. Stevens, THIs JouanaL, 68, 736 (1947);

TS, 3178 (1950); W. C. Schumb and R. A. Lefever, sbid., 75, 1513
(1953).
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solution of silicon tetrachloride at —75°, or over
the surface of an ethereal solution of silicon tetra-
chloride at 0°, or over the surface of pure silicon
tetrachloride at —70°, yielded only solid, highly
polymerized materials of undetermined composi-
tion. Similar unsatisfactory results were obtained
when an ether solution of silicon tetrachloride was
allowed to react with silver chloride triamine,
AgCl-3NH;, as the ammoniating agent.

However, when the vapors of silicon tetrachloride
were allowed to react with ammonia, diluted with
dry nitrogen, at 825° for thirty-five hours, there
were isolated besides solid polymerized materials,
two compounds of the silazane type. The first
of these, a colorless liquid boiling at 34° under 3
mm. pressure, and freezing about —50°, was iden-
tified by analysis and molecular weight determina-
tions as the iminochloride, Sio(NH)Cl;. The second
substance, a colorless, crystalline solid at room
temperature, boiling at 103° at 2 mm. pressure and
melting at about 50°, corresponded similarly to the
formula SisN,Clyy, a cyclic tetramer, or possibly to
SigNsH,Clys, an open-chain structure. The alkyl
analogs of the first compound, hexamethyldisilazane
and hexaethyldisilazane, MesSi:NH and EtsSi;NH,
were reported by Sauer, et al.?

It is reasonable to suppose that hexachlorodisil-
azane represents the first member of a homologous
series of straight-chain compounds of the general
formula, Sn,(NH), —1Clss—».

Anal. Si: caled., 19.77; found, 19.90, 19.48, 19.60;
av., 19.66. Cl: caled., 74.94; found, 76.04, 75.60, 75.94;
av., 75.86. N: caled., 4.94; found, 4.85, 4.81, 5.05; av.,
4.94. Mol. wt., for Siy( NH)Cls: caled., 283.9; found, 293,
275; av., 284.

Analysis of the second, crystalline compound
gave the following results:

Caled. for Caled. for

SisNsClzs  SisNiClag Found Av,
Si: 22.68 22.15 22.60,22.47 22.53
Cl: 71.66 71.58 71.66,71.86,71.69 71.74
N: 5.66 6.14 5.90, 6.18, 6.24 6.11

Mal. wt., caled. for SigN;Cly, 990; for SipN;H.Cly, 1140;
found, 1178, 1060; av., 1119.

This crystalline solid substance could be con-
sidered as derived from hexachlorodisilazane by the
elimination of HCl and the formation of a cyclic
tetramer

—~HC1
ClSi—NH—SiCl; ——>~ Clg?i—-—l‘\l'-—SiClg —

Cl,
Clasi—l‘\T-—Si—N—SiCla
Cl:Si SiCl,

1
ClL,Si—N—Si—N—S8iCl,
Cly

The analytical data and observed molecular weight
are in agreement with this formulation, as indicated
above.

Alternatively, if condensation of three moles of
Six(NH)Cly with one of the second member of the
series, Sig(NH).Cls, occurred, with splitting out of

(2) R. O, Sauer, Taia JoUrRNAL, 86, 1707 (1944); R. O, Sauer and
R, H. Hasek, ibid., 68, 241 (19486).



