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* The experiments were carried out in borate buffer of pH 8.5. The computation of mobilities and relative areas i s  based 
on the descending boundaries. 

t Fxpressed rls smallest amount clotting 0.1 ce of rooster plasma within 30 minutes. The experiments were carried out 
at  30 6 .by mixing 0 1 cc of fresh rooster plasma (normal clotting time above 80 minutes) with 0.03 cc of thc solution of the 
protcin in borate buffer, pH 8.5. 

B The deterntinations mere carried out in the presence of At& ions. For the experimental arrangement and the definition 
of the units, compare.'! 

protein could be separated by high-speed centrifuga- 
tion (Fraction R). The supernatant then was found 
to contain a considerable proportion of a mixture of 
non-sedimentable proteins (Fraction C) which, while 
quite active as phosphatase, was devoid of thrombo- 
plastic activity. A lipid fraction (rich in acetal phos- 
phatidcs) amounting to 18 per cent. of the starting 
material, i.e., roughly one third of the total lipids of 
the thromboplastic protein, was recovered from the 
combined ether extracts. A control experiment car-
ried out simultaneously with the omission of ether 
failed to reveal an appreciable aggregation or dis-
ruption of the protein or other gross changes due to 
the freezing: the sedimentation of the protein (Frac- 
tion D), almost negligible at 1900 g, became prac- 
tically complete a t  31,000 g. The supernatant con-
tained only traces of protein (Fraction E). Fraction 
D showed a higher thromboplastic and a lower phos- 
phatase activity than the untreated protcin; but this 
effect of freezing on the phosphatase potency was not 
observed to that extent with other preparations. 

The view of the structure of lipoprotein complexes, 
based on x-ray evidence, as thin protein layers in- 
serted between bimolecular lipid leaflet^,^ appears to 
permit the assumption that these units could arrange 
in a regular manner to form large complexes whose 
size would perhaps be limited by the intracellular 
spaces in which their forination takes place. The im- 
portance of the lipids in maintaining uniformity of 

8 K. J. Palmer, F. 0. Sch~nittand E. Chargaff, Jour. 
Cell. and Comp. Physiol., 18: 43, 1941. 

particle size and electrophoretic mobility could thus be 
understood. The isolation of a fraction (consisting 
of three electrophoretically distinct components) hav- 
ing marked phosphatase, but no thromboplastic ac-
tivity (Fraction C) is indicative of the far-reaching 
changes produced by even the partial removal of the 
lipidsnfrom the ostensibly homogeneous complex, once 
the protective water barrier is frozen away. I t  should 
be of interest to apply this technique to some of tho 
animal viruses which, as isolated from infected tissues, 
are reported to occur in form of, or attached to, lipo- 
proteins of very high particle weight. 
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THE OPTICAL ROTATION OF CELLULOSE 

AND GLUCOSIDES IN CUPRAMMONIUM 


HYDROXIDE SOLUTION 

THE high (levo) optical rotation of cellulose in 

cuprammonium hydroxide solution is believed to be a 
property of a complex formed by a copper-containing 
radical and free hydroxyl groups of cellulose. Neither 
the composition of the copper radical nor the points 
of its engagement with cellulose have been known with 
certainty. The following experiments (Table 1 )  show 
that complexes of similar high rotation arc formed 
when appropriately substituted simple glucosidcs are 
dissolved in cuprammonium hydroxide solution. The 
levo-rotatory complcx appears to be a cyclic structure 
involving hydroxyl groups on glucose carbon atoms 
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2 and 3. This conclusion is in agreement with the 
speculations of others regarding the structure of the 
copper-cellulose comp1ex.l The formation of a highly 
levo-rotatory complex does not require that the gluco- 
sidic units be linked together in a polysaccharide. 

@-Methyl glucoside dissolved in cuprammonium 

TABLE 1 


THE OPTICAL ROTATION (HGBLUE LINE) IN WATER AND 

CUPRA~IMONIUM SOLUTION CELLULOSEIIYDROXIDE OF 

AND SOME METIIYLGLUCOSIDES* 

Substance ~ o l v e n t t  [a] ig6 [MI 2i6 
Cellylose (Purified Cupra - 1200" - 104,400" 

cotton fiber) $ Water-Triton 
B ( 1 :  1 )  - 46" - 7.500" 


Dif. - 186,900" 


8-Methyl-4-methyl Cupra - 1008" -209,700"

glucoside Water - 36" - 7,500" 


Dif. - 202.200" 


8-Methyl-4,6-ethyli- Cupra - 1058" - 234,800" 

dene glucoside Water - 163" - 36,200" 

Dif. - 198,600" 

a-Methyl-4.6-benzyli- Cupra - 608" - 171,500"
dene glucoside Water + 150' + 44.800" 

Dif. - 216,300" 

8-Methylglucoside Cnpra + 67" + 13,000" 
Water - 62" - 12,000" 


Dif. + 25.000" 


a-Methylglncoside Cupra + 432" + 83,800" 

Water + 306" + 59,400" 


Dif. + 24,400" 


a-Methyl-2.4-dimethyl Cupra + 275" + 61.000" 

glucoside Water + 308" + 68,400' 

'Dif. - ' 7,400"
8-Methyl-3-methyl-

4,6-ethylidene Cupra - 128" - 30.200" 
glucoside Water - 126" - 29.700" 

Dif. - 500" 

* The Hg blue line (436 mp) was isolated for aqueous solu- 
tions by use of Corning filters 511 and 038. For cuprammon- 
ium solutions it is only necessary to use filter 038 since the 
longer wave-lengths are absorbed by the solution. + The cuprainmonium hydroxide solution contained 15 gn1. 
copper, 240 gm. ammonia, and 1 gm sucrose per liter. All 
observations on cuprammoniuin solutions were made in an 0.5 
dm tube.. The rotation ,of the solvent was + 0.00' (0.5 dm). 

$ I t  is in~possible to give a correct figure for the rotation of 
cellulose in water solution. The present value was obtained 
by dissolving acid-treated cotton fiber in Triton B and diluting 
with a n  equal volume of water. Triton B is an aqueous soln- 
tion of trimethyl benzyl ammonium hydroxide supplied by
Rohm and EIaas Company, Inc. 

hydroxide solution does not show a levo rotation. 
However, @-methyl-4-methyl glucoside, which possesses 
the same free and substituted positions as cellulose, 
shows optical activity remarkably like that of cellu-
lose. Similar behavior is exhibited by a- ande@-methyl 
glucosides substituted in positions 4 and 6. I n  these 
cases only hydroxyl groups on positions 2 and 3 are 
available for engagement with the copper radical. 

When positions 2 and 4 of a methylglucoside are 
substituted the levo-rotating complex is not formed, 
indicating that a free hydroxyl group on position 2 
is essential for  the complex formation. Likewise 
when positions 3, 4 and 6 are substituted the levo- 
rotatory complex is not formed indicating that a free 
hydroxyl group on position 3 is also essential. For-
mation of the levo-rotatory complex in glucopyrano- 
sides appears to require that hydroxyl groups on car- 
bon atoms 2 and 3 be free while that on 4 must be sub- 

, 

stituted. It is immaterial whether position 6 be free 
or substituted. Finally the possibility that the com- 
plex involves linkage of the 2 position of one glucoside 
molecule with the 3 position of another was investi- 
gated. A solution containing. equal parts of 2,4 and 
3,4,6-substituted glucosides dissolved in cuprammon- 
ium hydroxide solution showed no indication of com-
plex formation. 

All the glucose derivatives considered in this com- 
munication are believed to have the pyranoside struc- 
ture. Since the magnitude of the optical rotation in 
cuprammonium hydroxide solution is dependent upon 
the relationship between concentration of copper and 
carbohydrate, all observations were made on approxi- 
mately 0.03 Molar glucoside solutions or 0.5 per cent. 
cellulose solutions. Aqueous solutions of similar con- 
centration were employed. A description of the syn- 
thesis and properties of fl-methyl-3-methyl-4,6-ethyli-
dene glucoside as well as observations on the optical 
rotation of other ~ol~sacchar ides  and 'substituted glu- 

be published in another communication. 
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SCIENTIFIC APPARATUS AND LABORATORY METHODS 

A STILL FOR T H E  CONTINUOUS PRODUC- 

TION O F  DOUBLE DISTILLED WATER 
TIIIS apparatus has been used for the production 

of all-glass distilled water for over a year and has 
proved very efficient. The water level in the distil- 
ling flask is maintained by means of a simple float 
valve made from a cork and a rectangular brass rod 

'1"Natural and Synthetic High Polymers," p. 291. By
Kurt H Meyer. Interscience Publishers, Incorporated, 
New Pork, 1942. 

about 1cm wide and 2 mm thick. This is faced a t  
one end with a piece of gum rubber about 3 mm thick. 
A weather-stripping cement1 is used to fasten the rub- 
ber to the brass. This is hinged so that when the large 
cork is horizontal the inlet tube ( a  quarter inch brass 
tube) is closed. The box A for the leveling device is 
made from Q inch brass plates. The distillation flask 

1 3 RI ment11er.drip c - r ~ ~ ~ c ~ l ~ t ,sold by Minnesota Mining 
and RI;tuut';~ttur iug  Co~~t l~ : iny ,St. Paul, Minn. 


