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of California material. The injury may be a dis-
colored spot centering on a minute feeding puncture, 
but in more severe cases or when several such spots 
coalesce, an open corroded pit is evident in the seed 
coat and cotyledon. Such injuries have been called 
aphid spot, yeast spot, or seled pitting by growers and 
shippers. Accompanying this condiiton is the shed- 
ding of blossoms and of pods u p  to two inches or 
more in length. The pods which wilt, turn yellow, and 
abscise are  termed "buckskins" by growers and have 
been attributed to other causes, such as heat injury, 
or to steaming from irrigation after the vines have 
covered the ground. Pods containing pitted seeds 
cannot be detected positively by external examination 
alone. However, they frequently exhibit internal pro- 
liferations and brown areas, some of which contact 
the pits of the seeds. 

These several types of injuries have now been 
demonstrated to  result f rom the toxic feeding of 
Lygus bugs (Lygus  hesperus Knight, L. elisus V.D., 
and perhaps others) on the developing fruiting struc- 
tures of the Lima bean plant without the involvement 
of pathogenic microorganisms. I t  seems desirable a t  
this time to clarify the situation in California, the 
leading Lima-bean-producing area of the country, and 
to indicate the impossibility of distinguishing this 
trouble, solely on the basis of symptoms, from that 
attributed to yeast. 

Pitting of field-bean seeds apparently was first 
reported ( 2 ) in Michigan in 1895 and shown to be a 
result of Lygys feeding. This relationship has been 
confirmed in New Pork ( 3 )  and Idaho (5) and has 
been shown to occur also on the baby Lima bean in 
the latter state. Specimens of injured California 
beans submitted to W. E. Shull were said to be iden- 
tical with those which resulted from Lygus feeding in 
Idaho. Pitting was reported ( 1 )  on Lima beans from 
California in  1922 and was attributed, apparently on 
the basis of symptoms, to yeast spot. That the seed 
pitting, and blossom and pod drop of ~ i m a  beans in 
California aotually resulted from Lygus feeding was 
first suspected by the writers following visits to fields 
in Ventura County in August 1944, and subsequent 
work has confirmed this relationship. Such injury has 
been observed on large and baby Lima bean and black- 
eyed cowpea, but not on common bean. 

Fields with severe blossom and pod drop tend also 
to have abundant seed pitting and, in Ventura County, 
a high incidence of Lygus bugs. I n  some areas, how- 
ever, the Lygus populations late in  the season may 
become too low to account fo r  the evident damage 
initiated earlier. The injury has been worst in fields 
adjacent to seed beets and to alfalfa, particularly 
after it  is cut. Damage also has been worst in parts 
of Lima bean fields closest to these established, favor- 

able hosts of the insects, and within such areas the 
loss commonly diminishes with distance. The first 
crop of pods are  not usually injured, but with the 
high Lygus populations of .midsummer, mueh pod 
shedding and seed pitting occurs. 

Lygus bugs comnlonly feed on flowers and fruits 
or seeds and are known to'cause severe blossom drop 
on alfalfa (8, 9) and, cotton (6) and to reduce gev- 
mination of beet seed (4 )  ; they have been shown (7) 
to be highly toxicogenic. The observed facts in Cali- 
fornia are in accord with published data on the in- 
juries produced by these insects on various plants, 
including common and Lima beans. 

Experiments , in which Lygus bugs were caged on 
plants in the field and on individual pods in  the green- 
house fully confirmed the fact that they produced the 
various types of injury. Dropping of blossoms and 
young pods always resulted, and on older pods the 
internal proliferations and typical pitting of the seed 
occurred within seven days. Checks remained unin- 
jured. There was no evidence of yeast or other micro- 
organisms in the tissues. 

The results establish the fact that the toxic feeding 
of Lygus bugs is responsible in  the California Lima 
bean crop for  a seed spotting and pitting, and for  
some of the dropping of blossoms and pods. I t  is pos- 
sible that other insects also may be involved. Details 
are being published elsewhere. 
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Oral Penicillin X 1 
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A brief resume of some of the properties of peni- 
cillin X and the results of a clinical trial in gonorrhea 
were recently published by workers of the Food and 
Drug Administration (4). I t  was shown that, unit 
fo r  unit, penicillin X is superior to the usual com-
mercial preparations of penicillin in  acute gonorrhea 
and in protecting mice against pneumococcal infec- 
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tion. Simultaneous th vitro tests were carried out in 
this laboratory with commercial lots consisting almost 
entirely of penicillin G and with preparations con-
taining 65 per cent or more of penicillin X. Most 
strains of Group A hemolytic streptococci, gonococci, 
and meningococci were from two to eight times more 
sensitive to penicillin X; most strains of pneumo-
coccus and of Streptococcus vividans were twice as 
sensitive to penicillin X, and most of the staphylo- 
cocci were equally sensitive to both forms of peni-
oillin. Levels of penicillin activity in the serum 
against Strep. 98 were studied and found to be sig- 
nificantly higher and to be sustained longer after 
intramuscular injections of penicillin X than after 
injections of the same number of units of regular 
penicillin in the same subjects (2). 

Similar studies of the levels of penicillin activity 
in the serum after oral administration of the two 
kinds of penicillin have also been carried out. The 
results were strikingly different and are the subject 
of the present report. 

The methods used and the injectable preparations 
of penicillin X were the same as in the previous 
studies (2). I n  addition, tablets of regular calcium 
penicillin and of penicillin X, each containing about 
30,000 I.U. ( 3 )  with certain adjuvants, were also 
available for these ~ t u d i e s . ~  Subjects A, B, and C 
were members of the laboratory staff; D, E, and F 
were hospital patients who had no recent infections 
and had not recently received penicillin or sulfon-
amides, but subject F had a duodenal ulcer with nor- 
mal gastric acidity; and subjects G, H, and I were 
cases of pernicious anemia with gastrio anacidity after. 
histamine injections. All of the oral doses consisted' 
of 90,000 units and were given one-half hour before 
breakfast. Previous studies have shown that higher, 
better-sustained, and more uniform serum levels are 
obtained when oral doses are given before meals ( 2 ) .  

The results are shown in Fig. 1. I n  interpreting 
these results it must be borne in mind that Strep. 98, - . 
the strain used in determining the serum levels, was 
found to be from two to four times more sensitive to 
the preparations of penicillin X than to the commer- 
cial penicillin used in the present studies. The unitage 
as recorded on the chart is based on the sensitivity of 
Strep. 98 to penicillin G: 0.02 and 0.03 units represent 
complete killing of 10,000 streptococci contained in 
0.5 cc. and 0.2 cc., respectively, of undiluted serum, 
and the other values are based on serial twofold 
dilutions of 0.2 cc. of serum. The same values are 
recorded for regular penicillin and for penicillin X. 

2 Injectable penicillin X mas supplied by Leclerle Labora- 
tories Inc and by Cutter Laboratories, the former also pro- 
vidini the'iablets of penicillin X. Tablets of regular calcium 
penicillin were furnished by Hoffmann-La Roche Inc. Com-
mercial preparations of several brands of reb lar  sodium 
penicillin were used for solutions. 

In  each of the six subjects who received the two 
kinds of penicillin in solution, the effective serum 
levels were significantly higher and were sustained 
better when regular penicillin was given. Comparable 
differences were observed in the normal subjects and 
in the cases of pernicious anemia. When the tablets 

were given, there was no constant or significant dif- 
ference in the sernm levels after the two kinds of 
penicillin. Except in subject F, however, the maxi- 
mum sernm levels after the regular penicillin were the 
same or higher than those obtained after penicillin X. 
As in the previous study (1),higher and more sus- 
tained levels from oral doses were obtained in the 
achlorhydric subjects. I n  view of the greater sensi- 
tivity of the test strain of streptococcus, the higher 
values obtained after the regular penicillin assume an 
even greater significance than is apparent from the 
values shown in the chart. 

Comclusio~s.  When measured with Strep. 98, an 
organism which is two to four times more sensitive 
to penicillin X than to regular penicillin, the effective 
levels of penicillin activity in the serum were found 
to be higher in the same subjects after regular peni- 
cillin than after comparable preparations of penicillin 
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X, each given orally: The results are in sharp contrast 
to those obtained after intramuscular injections of 
these two kinds of penicillin and suggest that peni- 
cillin X is not absorbed as well as penicillin G after 
oral administration. 
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The Beckmann Rearrangement of 
Aliphatic Ketoximes 

Department of Chemistry, Ulziversity of Buffalo 

Sidgwick (8) states that the Beckmann transforma- 
tion of methyl nvpropyl ketoxime results in the forma- 
tion of two amides, whereas the analogous rearrange- 
ment of methyl isopropyl ketoxime gives but one. 
From this. he argues for the existence of steric inter- 
action between the hydroxyl and isopropyl groups 
of the latter oxime, which would prevent the forma- 
tion of the alternate amide. This argument cannot 
hold, because of an apparent oversight in previous 
literature. Although Beilstein ( I )  gives the above 
information concerning the two rearrangements, refer- 
ence to the original paper (4) shows that in all cases 
investigated all possible products 'were formed from 

where R may be propyl or isopropyl as well as ethyl 
or hexyl. In  each of these cases the amide with the 
configuration 

CH3-CONH-R 	 I1 

was found in the greater proportion, but lesser 
amounts of R-CONH-CH, were also detected in 
every instance. Thus, the statement by Sidgwick, 
"It is unlikely that the electrical fields of the propyl 
and isopropyl groups are widely different, but the 
space they occupy in the vicinity of the oxime 
hydroxyl group must differ," is not necessarily rele- 
vant. Kharasch (9) has demonstrated that the elec- 
trical fields of the methyl, propyl, and isopropyl 
groups do differ enough to direct the course of certain 
reactions. Hence, the relative electronegativity of 
CH3- as compared with that of R may still be a 

deciding factor on the course of the rearrangement. 
This consideration of oximes ( I )  with R as propyl 
or isopropyl is important where prediction is to be 
applied to the course of rearrangement of 2-alkyl-
cyclohexanone oximes '(111) 

CH, - CH, - C =NOH 
I I 

CH2-CH2- CHR 

where R may also be methyl. The similarity in struc-
ture of ( I ) ,  where R is isopropyl and (111)) where 
R is methyl, is obvious from the formulas. I n  most 
of these cases (6, 7, 10) only one of the two possible 
products is found. However, at least one exception 
has been found (11) which now no longer seems 
anomalous in view of the corrected statement of 
earlier findings for methyl isopropyl ketoxime. Un-
fortunately, no quantitative information was given 
by Wallach for 2,4,4-trimethylcyclohexanone oxime 
(11)) and the identity of the products was not estab- 
lished. 

Higman ( 5 )  has recently presented a mechanism 
for the Beckmann rearrangement- which does not 
involve the classical migration of groups (see chapter 
on the Beckmann rearrangement, 8) but only a 90° 
twist by C =N in an oxime, followed by a small angu- 
lar displacement of substituents. With the electro- 
negativity considerations of Degering ( 2 )  in mind, 
we may look upon the segment C = N  as a dipole 
with a relatively positive nitrogen atom. The mini- 

~ -

mum rotation of C = N  would then be preferred in 
the direction of the more negative (greater electron 
releasing) R rather than toward methyl or methylene 
(9),although some product from the alternate course 
of reaction would be expected and has been found 
(4, 11). Through similar qualitative considerations 
Degering was able to predict the course of the reac- 
tion of 2-alkylcyclohexanone oximes ( 3 )  whereby 
products similar to (11) wereformed. I t  is hoped 
that this discussion will help to tie together the early 
a,nd recent work on the rearrangement of aliphatic 
ketoximes. 
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