
pened to be among the earliest made in the de- 
velopment of the magnetically-stirred diaphrngin- 
cell, and were possibly not of the standard of pre- 
cision obtained later, it seemed worthwhile to make 
some further measurements in this region. The 
technique used was closely similar to that de- 
scribed in reference-(3), and gave the results in 
Table 11, where the D values have been converted 
to Do values by the use of equation ( la) .  The 
means of the four new measurements using iiiitiallv 
1 -Y potassium chloride solution, the three using 
initially 0.7 N solution and the two using initially 
0.43 14' solution are shown as filled circles in the 
figure. I t  is evident that the original rneasure- 
nients near the minimuin were in error by two or 
three times the estimated experimental error of 
0.2Cr,. In consequence of this, the smooth curve 
drawn through the open circles was appreciably 
different in shape near the minimum from what i t  
should have been. Hence the differential diffusion 
coefficients obtained from i t  and reported in refer- 
ence (3) differ in some cases by nearly 1% from 
those reported by Gosting.' It would appear that 
it1 using the diaphragm-cell method especially 
great care should be taken in regions of rapid 
change of slope of the integral diffusion coefficient. 
Ll'ith this reservation it is clear that the diaphragni- 
cell ineasuremerits agree very well with the new 
absolute data obtaitied by Gosting. 

In coticlusioii it would perhaps be as well to 
mention that in  calibrating diaphragm-cells with 
the use of Table I, i t  is unwise to use any solution 
below 0.1 LV in concentration a t  the start of the 
experiment, as a t  lower concentrations the anom- 
alous surface-transport effect3 becomes prominent. 
CHEMISTRY DEPARTMENT 
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Allyl Butyl Ethers' 
1 3 ~  E. A .  TALLET, ilss S. IIUSTER ASD E. YASOVSKY 

I t  has been suggested that in our work 011 allyl 
starch,2 one of the butyl alcohols might serve as a 
reaction solvent. The obvious objection to the use 
of alcohols in this reaction is the formation of ethers 
a t  the expense of allyl halide used for the main re- 
action. When an attempt was made to separate 
the allyl butyl ethers by fractionation of the or- 
ganic layer of the reaction, azeotropes of the ether 
and alcohol were obtained.:' Since attempts to sep- 
arate the two by extracting the butyl alcohols with 
water were unsuccessful, a t  least in the case of nor- 
mal and isobutyl alcohols, i t  was tleetned advisable 
to learn iiiore about the properties of pure allyl bu- 
tyl ethers. In the literature, only the allyl isobu- 

(1) Contribution frnm oite of the lnhoratories of the Bureau of 
.\gricultuml and 1tidiistri:d Clicuii~try, :\yririiltural Research Ad- 
ministratlorl, C-niterl StiitCq Pep:irtlncnt of  . \grirulti,re. Article 
not copyrighted. 

(2) P. L. Nichols, Jr . .  R. h l  Hamilton. Lee 1'. Smith and E. Yariov- 
sky ,  l n d .  Eng. Chrtwz., 37, 201 (1Y9.5): It. A. Td ley ,  R. M. Hamilton, 
1. I f .  Schwartz, C. A. Browii and I*; Yanowky,  U. S. Dept. Agr., 
Hur. Agr. and Ind. Chern., AIC-110. terii Regional Research Ln- 
lmratory) Pel). 1917 ifroressed). 

1 3 1  C f .  D N .  Kursmov itnil 0. M. Shemyakina. Doklady - 4 k n d .  
\'orrk Y .S .S K , 62, :311 ::!'i t l $ l 4 8 ~ , ,  (' \., 43, 3 l J O h  , I ! r l R )  

tyl ether has been reported.? It was prepared by 
catalytic dehydration of a mixture of the two corrc- 
sponding alcohols. The boiling point (108-110') 
was the only property given. We have, therefore, 
prepared the four allyl butyl ethers and deter- 
mined some of their properties. 

Experimental 
Preparation and Properties of Allyl Butyl Ethers.-All 

ethers were prepared in the same manner. One to  one and 
a half moles of butyl alcohol in 200 to 300 cc. of xylene was 
placed in a 1-liter three-necked flask furnished with a con- 
denser, a stirrer and a separatory funnel. An equimolar 
quantity of sodium was gradually added to the solution. 
After the entire amount of sodium had been added, thc re- 
action slowed down somewhat owing to coating of alkosidc 
on the metal. A t  this point, the bath temperature w i . ;  
raised to about 115' and the stirrer was started. The so- 
dium melted, and the reaction proceeded. After all thc 
sodium had disappeared, the flask was cooled to room tem- 
perature, and an equimolar amount of allyl bromide was 
gradually added through the separatory funnel. When the 
entire amount of allyl bromide had been added, the bath 
temperature was raised to 110-115° and kept a t  this tem- 
perature for about five hours. If any blue color remained 
at  this time, methanol was added until the blue color dis- 
appeared. The mixture was then washed with water, dried 
and distilled. The theoretical amounts of allyl bromide were 
used for convenience of procedure at  the expense of better 
yields. Under the conditions of the experiments, the yields 
were about 25y0 for the allyl t-butyl ether, 40% for the ethrr 
of isobutyl alcohol anti 607, for the ethers of nnrm:il : i i i ( l  

sccondary butyl alcohols. 
'i'al>l(> I gives the properties of the four cllic~s. 

'r.&III.IZ I 
PROPERTIES OF ALLYL IjUTYI, T?TfIERS 

Allyl (b& 
Wijs), Mole 

Butyl (theory, B . P . ,  refraction 
group 36.0%) OC. bfm. dno, i t * o ~  Calcd.'l Found 

Normal 3 6 . 0  117.8-118.0 763 0 .7829  1.4057 35.87 33 .80  
Second- 

ary 3 6 . 0  107.1-107.4 762 ,7792 1.4023 35 .70  3 5 . 7 0  
Is0 3 6 . 0  106 .6 -107 .0  749 .7735 1.4008 35 .90  3 5 . 8 3  
Tertiary 3 6 . 1  99 .2 -100 .0  760 ,7770 1.4011 3.5.83 38 .71  

0 A .  I .  Vogel, J .  Ckem. SOL., 1842 (1948). 
- . ______. 

(4) A. Mailhe and F. de Codon, Bull. SOC. chim. ,  141 97, 328 (1920). 
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Unsaturated Lactones. 11. The Relationship 
Between Chemical Constitution and Absorption 

Spectra in a Group of Crotonolactonesl 
BY F. N'. SCHCELER AND CALVIN HANSA 

In  a previous report2 we had occasion to discuss 
the relationship between chemical constitution and 
the ultraviolet absorption spectra in a group of un- 
saturated azlactone derivatives. In  the present 
coniinunication we have extended this discussion to 
include a series of crotonolactones which derive part 
oi their interest from the close chemical and physi- 
cal similarities that they hold with respect to the 
unsaturated azlactones. 

Out of a group of twenty crotonola~tones~ syn- 
thesized during this investigation four were re- 

(1) This work was aided by a xrnnt from the U. S. Public Health 
Service. 

131 F. W. Schireler and S.  C. W'ang, l m s  JOURNAL, 73, 2220 (1950). 
(3)  These together with the azlactones and a group of related ma- 

terials have been studied for cardiac activity and reported elsewhere. 
P. W. Schueler and C 1T;inna. .t,flz. l i i l r u i i  Phnvmacodyn.  rl P'herafiir, 
in press, lq.51. 
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TABLE I 

WBENZAL-T-PHENYLCROTONLACTONE DERIVATIVES R' 1 4e-cH=c-c=o 
I I  - 

CH 0 
3 2  

X O .  R' 
1 2-s0*- 
2 ~ - N O Z - ~  
3 2,6-di-C1- 
4 2-c1- 
5 3-CH3C-00- 
6 No subs.5 
7 2,3-di-CH30- (0.)'' 
8 4-CHaCOO- 
9 4-CH3- 

10 4-iso-CsH~ 

12 :3-C1-4,5-di-CHa0- 

14 a-Furfural ( l r .  )(lib 
1,; 4-NOz- 
lii 3,4-OCH&- 
I7 p-PhenylvinyP (o.)~. ' '  
I8 3,4-di-CH3CHzO- 
I!) @-Furylvinyl (hr.)",' 
20 4-(CH&N- (r.)" 

11 ~ -CH~COO-~-CH~O-- (O . ) "  

18 4-CHaO-' 

M . P . ,  
"C 

202 
208 
170 
1 04 
134 
155 
141 
193 
150 
88 

158 
160 
171 
116 
295 
177 
154 
128 

175 
143-144.5 

CsHi 
7-- Analyses, C 

Carboii Hydrogen Max 1 Max 2 
Cdlcd. Found Calcd. Fourid riip f X 104 mp c X 104 

69.64 

64.37 
72.22 
74.74 

74.01 
74.74 
82.42 
82.73 
71.42 
66.43 

75.62 
69.64 
73 .96 

74.99 
77.20 
77.70 

69.22 

64.05 
71.99 
74.17 

74.36 
74.52 
82.81 
82.58 
71.15 
66.51 

75.25 
69.37 
73. ,58 

74.55 
77.43 
77.05 

3.78 

3.18 
3.92 
4.29 

5.23 
4.29 
6.54 
6.25 
4.80 
4.41 

4.23 
3.78 
4.14 

5.99 
4.58 
5.88 

3.55 

3.08 
3.73 
4.11 

5.75 
4.20 
6.72 
6.46 
4.86 
4.17 

4.02 
3.39 
4.02 

5.63 
4.69 
5.52 

246 
254 
250 
252 
250 
250 
252 
252 
250 
250 
253 
255 
253 
259 
256 
256 
260 
258 
259 
249 

2.51 
1.67 
2.12 
2.12 
1.44 
1.87 
2.53 
2.10 
1.82 
1.74 
2.72 
2.78 
1.85 
1.78 
0.76 
2.52 
1.43 
1.37 
0.50 
1.84 

380 
385 
360 
388 
388 
384 
389 
395 
393 
400 
394 
400 
402 
405 
415 
408 
411 
412 
424 
462 

1.Y9 
1.67 
2.44 
2.52 
1.98 
2.97 
3.43 
3.07 
3.49 
2.86 
3.87 
4.57 
3.51 
3 81 
0 . 7 2  
4.52 
3.52 
2.8% 
1.77 
5.36 

l L  All compounds had a yellow color except as otherwise noted, thus 0 .  orange, r. red, hr. brown. These replace the henzal 
group. 

corded in the literature and no spectroscopic data 
appear to  have been reported on any of these ma- 
terials. This is in direct contrast to the literature 
bearing upon the corresponding azlactones which 
have been widely investigated because of their im- 
portance as intermediates in the synthesis of amino 
acids, aryl acetic acids and many natural products. 
The crotonolactones synthesized in this study are 
detailed in Table I together with their absorption 
maxima, melting points and analysis. 

A comparison of the colors and inelting points of 
the crotonolactones with the azlactones of the pre- 
vious studyZ reveals the fact that the parallel cro- 
tonolactones are uniformly more deeply tinted 
whereas the melting points hold no constant rela- 
tionship. The color relationship is borne out by a 
study of the absorption spectra. Thus a compari- 
son of the absorption maxima of the present series 
of crotonolactones with the parallel series of azlac- 
tones previously discussed2 reveals that the crotono- 
lactones are in general more bathochromic but 
otherwise exhibit a parallel behavior with regard to 
substitution. Curves illustrating the relationship 
between spectra in these series are given in Fig. 1. 

Experimental 
Absorption Spectra.-All spectra were determined with a 

Beckman quartz spectrophotometer, model DU, using eth- 
anol as a solvent as outlined previously. 

Preparation of Materials.-The crotonolactones were pre- 
pared by the following general procedure: A mixture of 0.05 
mole of the aldehyde, 0.05 mole of dry, powdered j3-ben- 
zoylpropionic acid, 0.05 mole of freshly fused sodium acetate 

(4) E. P. Kohler, G. A. Hill and L. A. Bigelow. THIS JOURNAL, 39, 

(5) W, Borsche, Ber , 47, 1108 (1914). 
2117 (1917). 

3.2 

2.4 

.2 a 
ri 

X 
w 1.6 

0.8 

L 

m 300 380 160 
h(l1lP ). 

Fig. 1.-A comparison between the absorption curves of 
a-benzal-7-phenylcrotonolactone (No. 6 of Table I )  and the 
analogous azlactone, 2-phenyl-4-benzal-5-oxazolone. 

and 16 ml. of acetic anhydride was heated in a beaker on a 
hot-plate until a complete solution was obtained. The 
beaker was then transferred to  a steam-bath and heating 
was continued uatil crystals separated. The reaction was 
next poured into water, the solid product filtered with suc- 
tion, washed with water and finally recrystallized repeatedly 
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from 95% ethanol until a constant melting point was ob- 
tained. 
DEPARTMENT OF PHAIMACOLOGI* 
STATE UNIVERSITY OF IOWA 
IOWA CITY, 1m-a 

The yield, in general, ranged from 40-75%. 

RECEIVED APRIL 3, 1951 
..___I _____ 

Preparation of Methyl 2,3,4-Triacetyl- 
a-D-xyloside 

Rr ROY L. WHISTLER, E;. ANN KIMJIELL AND DONALD F. 
DLnZSO 

During the course of work in this Laboratory it 
became necessary to prepare methyl 2,3,4-triacetyl- 
a-D-xylopyranoside in fairly large quantities. Di- 
rect preparation of this compound from D-XylOSe 
involves the preparation of pure methyl a-D-xylo- 
side and subsequent acetylation.2 The procedure 
adopted in this work was to acetylate commercially 
available methyl @-D-xyloside to yield the corre- 
sponding t r i a~e ta t e ,~  from which the desired com- 
pound was easily prepared by isomerization with 
boron trifluoride using the procedure of Lindberg. ' 
The yield of crystalline product was 85 

Experimental 
Methyl 2,3,4-Triacetyl-p-~-xyloside .-Commercially 

available crystalline methyl p-D-xyloside (15.00 g. j was 
acetylated a t  110' with sodium acetate and acetic anhydride. 
The acetate was isolated in the usual manner and recrystal- 
lized from 95% ethanol. The yield was 23.85 g. of material 
whose m.p. 114.5-115.5' and [a]''D -61.2 (c, 2.42 in 
chloroform) agreed with the constants previously reported. a 

Anal. Calcd. for C ~ H S O ~ ( C H ~ C O ) ~ :  acetyl, 44.49. 
Found: acetyl, 44.3. 

Methyl 2,3,4-Triacetyl-~~-xyloside .-The 8-compound 
(5.00 g.) was dissolved in 150 ml. of dry chloroform and the 
solution saturated with BFs. Saturation was indicated by 
the formation of a white gelatinous precipitate in 10 min. 
The flow of gas was interrupted and the reaction flask stop- 
pered. After 24 hours, the solution was treated with two 100- 
ml. portions of saturated sodium bicarbonate solution fol- 
lowed by three 150-ml. washes with water. The chloroform 
solution was dried over anhydrous sodium sulfate. Upon re- 
moval of the chloroform the product crystallized spontane- 
ously. The yield was 4.29 g. After recrystallization from 
?5% ethanol, m.p. was 86-87' and [a]"D +120.1 (c, 1.59 
in chloroform). These values agreed with those previously 
reported for the desired product.2 

Anal. Calcd. for C S H ~ O ~ ( C H ~ C O ) ~ :  acetyl, 44.49. 
Found: acetyl, -14.4. 

(1) Paper No. 528 of the Purdue Agricultural Experiment Station. 
(2) C. S. Hudson and J. K. Dale, THIS JOURNAL, 40, 997 (1918). 
(3) J. K Dale, ;bid., 87, 2745 (1915). 
(4) B. Lindberg, Acta Chcm. Scand., 2, 426 (194231. 
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p-Amyrin from Chimaphila umbellafaLa 
BY F. P. YEITCH, JR., AND PEARL ADAIR WELT OX^^ 

During our investigation of the plant Chimuphila 
umbehta as a possible source of steroids having an 
oxygen function in the 11 or 12 position, a white 
crystalline material was isolated in 0.25% yield. 
From the physical constants of this compound and 
its derivatives (Table I) we have concluded that i t  

(1) (a) Obtained from S. B. Penick, New York. (b) Taken from a 
thesis submitted to the Graduate School of the Uaiversity of Maryland 
in partial fulfillment of t h e  requirements for the degree of Master of 
Science. 

is p-amyrin, a substance not previously reported a s  
being present in this plant. 

Experimental 
Four kilograms of air dry Chimaphila urnbellah was ob- 

tained in a finely divided state by the use of a Williams 
crusher, rollers, and a Wiley mill. The finely ground 
material was treated by essentially the same process as that 
described by Marker2 for the isolation of sapogenins from 
plant sources. Upon concentration of the final ethereal 
extract and addition of acetone, about 20 g. of crude crystal- 
line material precipitated. Purification of this material 
was effected by recrystallization from acetone followed by 
formation of the acetate which could be crystallized from 
ethyl acetate. Saponification of the acetate followed by 
crystallization of the regenerated compound from ethyl 
alcohol gave 8.5 g. of material (0.21% yield based on the 
weight of air-dry plant) having the following characteristics : 
m.p. 200'; [ C Y ] ~ ~ D  +87.7' (in CHC13). 

Anal. Calcd. for C~OHSOO: C, 84.43; H, 11.82. Found: 
C, 84.47, 84.58; H, 12.00, 12.00. 

The acetate, benzoate and p-nitrobenzoate of this com- 
pound were prepared according to  standard procedures. 
The physical constants of these derivatives and their analy- 

are summarized in Table I. 

T.4BLE I" 
r---hnalyses, %-- 7 

FoundC Calculated 
M.p.,b Hydro- Hydro- 

Compound OC. [a]Z0Dd Carbon gen Carbon gen 

b-Amyrin 200 +87.7 84.47 12.00 84.43 11.82 
Acetate 243 +80.66 82.02 11.22 82.00 11.18 
Benzoate 232 . . _ . .  83.68 10.57 83.71 10.26 

zoate 257 . . . . .  . . .  . . .  . . .  . . .  
"The values reported here are in agreement with thc 

values reported by other workers: cf. L. C. King, et al., 
THIS JOURNAL 6 5 ,  1168 (1943); A. Vesterburg, Ber. ,  23, 
3186 (1890); S. H. Cohen, Rec. trav. chim., 28, 391; 
G. L. Powers, and W. E. Powers, Pharm. Assoc., 29, 175 
(1940). All melting points were determined on a Fisher- 
Johns melting point block. E We are indebted to Mrs. 
Mary Aldridge for the micro analyses reported here. All 
rotations are in chloroform. 

Values of 41 1 and 443 g. were obtained by the Rast method 
of molecular weight determination on the isolated compound, 
aiid 423 g. by the saponification method of the acetate. 

8-Amyrin has a molecular weight of 426 g. 

!?) R. Marker, et a l . ,  THIS JOURNAL, 69, 2167 (1947). 

p-Nitroben- 

..~ 

DEPARTMEST OF CHEMISTRY 
UNIVERSITY OF MARYLAND 
COLLEGE PARK, MARYLAND RECEIVED MARCH 7 ,  1951 

The Melting Point and the Heat of Sublimation of 
Plutonium Trifluoride' 

BY EDGAR F. WESTRUM, JR., AND JAMES C. WAI.LMANN 

Careful measurements by an effusion technique 
of the equilibrium vapor pressures over plutonium 
trifluoride (PuF3) have been reported.2azb The 
slight deviation from linearity of the log p versus 
1/T plot was represented by these authors without 
a stated reason as two straight lines intersecting 
a t  1169 * go, which temperature was interpreted 
as the melting point of plutonium trifluoride. 

(1) Based on work reported in MB-IP 327, September 17, 1948, 
issued as Report UCRL-897 (May 19, 1950). 

(2) (a) T. E. Phipps, G. W. Sears, R. L. Seifert and 0. C. Simpson, 
J. Chcm.  Phrs., 18, 713 (1960); (b) T. E. Phipps, G. W. Sears, R. L. 
Seifert, and 0. C .  Simpson, National Nuclear Energy Series, Plu- 
tonium Project Record, Vol. 14B, "The Transuranium Elements: 
Research Paper;," Paper N o  R l a  fhfcGraw-Hill Rook Co.. Tnc.. X m  
York, N Y . .  1949). 


