
March 16, 1894. 	 SCIENCE. 
groups of phenomena it is impossible for its hoIder to  give 'ABCDE 
a fair share to  vulcanology alone. So far the only chair ABCED 
of vulcanology was that  of Catania, which was so well ABDCE 
occupied by the late Professor 0. Silvestri and which after ABDEC 
his premature death was abolished. ABECD 

These are, therefore, the  reasons why we shall give a ABEDC 
course of lectures on vulcanology in the University of ACDBE 
Naples. My lectures will not be simply theoretical ones, ACDEB 
for we shall make a number of excursions into the sur- ACEBD 
rounding volcanic districts, where we can examine the  MV ACEDB 
phenomena and materials as they occur. ABC D, (20) ADEBC 

ABDCD ADECB 
ABD, C BCDAE 
ACDBII BCT)EA 

S T E R E O C H E M I C A L  THEORY ACD, B BCEAD 
BY T. PROCTOR HALL, PH.D., TABOR, IOWA. BCEDA 

BDEAC
IN the  September number of the Journal of the BCD, A BDECA

Chemical Society Mr. S. U. Pickering points out tha t  BD, AC CIIEAB
the fundamental idea of the tetrahedral arrangement of CD, AB. CIIEBA.
atoms about a carbon atom is that  of the most sym- 3. Hexavalent atoms,-Oktahedron. 
metrical arrangement of four spheres about a fifth cen- 
tral sphere, and that  the same principle leads to  a trian- 
gular arrangement about triad nitrogen and a hexagonal 
arrangement about pentad nitrogen. In the case of the  
carbon atom this idea has proved so satisfactory that  we 
are naturally anxious to  see it tested in regard to  all the  
other atoms. I t  is not, indeed, to  be expected that  the  
actual relations "of atoms in three-fold space can be per- 
fectly represented by any theory which takes account 
only of such relations as can be expressed in a two-fold 
diagram. Hence, stereochemistry will inevitably become 
more and more prominent as our knowledge of molecules ABC, D, 
increases. I t  may be worth while, therefore, t o  consider ABCD, C 
more fully than appears to  have yet been done the  ar- ABCIICD 
rangements which the application of the same funda- ABII, C, 
mental idea require for other atoms having higher atomi- ABI)C, I) 
cities. I n  the following list the number of possible ABDCDC 
isomers of each kind is given. I have made no attempt AC, D, B 
t o  compare these with the facts; indeed that  may not be AC1)CDB 
possible as yet in many cases; but if the fundamental 
stereochemical idea is t o  be fairly tested, one of the first ARCI)E, 
necessities is that  the logical coi~clusions from it should ABIIDCE 
be fairly and fully stated, and this I have tried to do. A, B, C2 ABDCE, 

I n  the formulze following M stands for the central A, BCBC ABECIIIS 
atom, whose valance is given; A, B, C, etc., stand for A, BC, B ABCEIIE 
monovalent elements or  groups about M whose places in A, CBCB ABIIECE 
the diagram are indicated by the  order of their positions AB, C, A ABCE, TI 
in the formula. For example, MBA,CB means that ABCBCA. ABE, CII  
about 111 are grouped two atoms or groups of the kind A, ABECED 
taking the positions marked 2 and 3 in the diagram, two ABDE, C 
of the kind B in the positions I and j, and one of the ABCI), ABE, 1)C 
kind C in the position 4. ABD, C D  ABEI)EC 

I 
I .  A l'etravalent atom may form the  basis of two ACDE, B 

isomeric molecules, namely: ACE, P)B 
ACD,B. A C E D E B  
ABCDEF 

ABEDCF 

ABCEDF 

ABDECF


I ABDCEF 

ABECDF 

2 .  	 Pentavalent atoms,-Hexahedron. 

MV ( AB A- E (six forms) 


A- D " 

A- C " 
A- B " 

4. Heptavalent atoms,-Irregular. 
The  nearest possible approach to  a regular arrange- 

ment of 'seven atoms around one is perhaps that  in-
dicated in Figure 4, in which one atom is above M, three 
others are a t  the corners of a horizontal triangle and the 
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remaining three a t  the  corners of a lower triangle alter- l'he possible isorviers of more colnplex molecules of 
nate with the first. These positions are here assumed this class are very numerous. Rut there is no advantage 
,only for the sake of the symmetry that  then appears with in writing them out since they are not found in practice. 
reference 	 t o  the  position I .  A very small change of 
positions will s~ff ice  t o  make the sarne symmetrical ar- 

rangement with reference to  any of the 
other positions 2 ,  3, 4, 5 ,  6 ,  7 ;  and it is 
assumed that  so much motion may take 
place that  only one form of the mole- 
cule MAB, is possible. Under such0
conditions the prediction of isomeric 

‘5-	 forms is largely guess work; but the  
following, which include most of the 

forms actually fountl, seem probable : 

5 .  Oktavaleut atoms,-Cube. 

hl3, C,, 
ABC, BC, 
ARC, 13C, 
ABC,I',C 
ARC,B 
AC, R, C, 
AC,l3, . 

A4B, AR, C ,  
A,RAI3, AB, CBC, 
AB,A,FI A13, C, flC 
A, H, AR, h AR, C? RC 
A, H,AB:l A&, C,H 
A'l~l-~4fl ARC, B, C, 

. A ,  B,Az, h![viii 	 ABC, BCRC 
ABC, R, C 
AC, B, C 
,4C, B, CH 

A I X ,  AC, R, C, R 
' AC,I3C, AC, BCBCB 
I 

AR"1Z. AC, RC, B, . 

A, m, c ,  A, R, C, 

A, HCBC, A, B, CRC, 

A, HC, 11C, A, BC, B, 

A, KC, BC A, CHC, B, 

A, BC,B A, B, C, RC 

A, CR, C, A, C, B, BC 

A, C, BCBC A, BCBCRC 

A, C, BC, B A, CBCB, C 

A, C,B, rl, BC, l3, C 

ABC, ARC, A, CR, C13C 

AC, ABCRk3 AB, AC, 

AC, AICR, ACB, ACBC 
7 ~ 1 1 7  i l l  

AD, CAC, (24) ACB, ABC, 
fiC, i \R,  C ABCBACRC 
AC, UAC, 1: ABCBABC, 
ABCRAC, AC, BAR, C 
ACE, AC; ACB, AC, B 
ACRC-4BC, AC, RACR, 
ABC, KC, A ABC, AB, C 
ARC, BCI\ AB, CACE3, 
AB, C,-4 Al3, C, A 
ABC,BA. AB, CRC, A 

AH, C, B C h  
AB, C, BA. 

When divalent or trivalent atoms or groups replace two 
or three monovalent atoms in the  preceding formulz, the  
possible forms are in all probability restricted t o  those in 
which the replaced atoms are adjacent t o  one another. 
'I'he molecule PvXO, for example, is of the forin 
i\/lTA, B, , but only one of the three isomeric formsgivei~ 
in the table is in this case possible. 

If there were examples of still higher valence there 
would be no regular arrangement possible until twelve 
atorus were arranged about the central atom, and these 
twelve would crowd one another or be necessarily so much 
closer to one another than to the  central atom that  the  
form would be unstable. The same cause of instability 
mould of course prevent the formation of molecules in 
which more than twelve atoms are grouped about one. 
1iTe have then a plausible reason why valence should not 
exceed the number eight. 
Llpossible explanation of the fact that  elements having 

odd valence remain odd and those having even valence 
rcmain even may be found in the supposition that  atoms 
whose valence is even are symmetrical while those having 
odd valence are asymmetrical,-that is to say, the  latter 
hare their centre of attractive force for other atoms not 
coincident with their centre of gravity; and on the 
farther supposition that  in order to  form a stable com-
pound the atoms must form a more or less symmetrical 
arrangement about the  central atom. An atom having 
odd valence will then attract one other atom and form 
with it a symmetrical molecule. A farther addition of 
one atom destroys the symmetry. The  addition of a 
third restores it.  So that  if symmetry is a necessary 
condition of stability the valence must increase by twos. 
011  this hypothesis the stereochemical structure of mole- 
cules whose central atom has odd valence will be entirely 
different from what is represented in the preceding 
diagrams. 'l'he anomaly of chlorine, whose most stable 
oxygen-acid (per-chloric acid) is the one whose molecule 
appears most irregular in the above diagrams, disappears, 
and the  arrangement required for the molecule of per-
chloric acid is perfectly regular. The arrangements for 
the odd valences, in fact, become the same as for the even 
valences of the next higher order with the omission of 
one point whose place is supposed to  be (in part) oc-
cupied by the  asymmetry of the central atom. 111 some 
casts the number of isomers possible on this theory 
differs from the number given in the preceding table. 
Such cases may decide which (if either) of the views 
here presented is prefesable. 

/nr~rstignfions on AT&-?-osc.ojic I;oams nl fd  om P~otojfdnsm: 
Eayerin~ertts and Obse,-.vations &?-ected tozilnr-i?s a soZ/tion 
of  the ijziest~or~ of  the phj~sical conrli'tions of  thep/leno/nenn 
c!flz:fe. B y  0 .  Bdtschli, Professor of Zoology in the 
University of Heidelberg. Authorized Translation, 
by E. A. Minchin, B.A. (Oxon.), Fellow of Merton 
College, Oxford. London, Adam and Charles Black, 
1894. I vol., 8v0, xvi, 379 p., with xii plates. 

THISis an attempt to determine the character of pro-
toplasm, by analogical reasoning from the microscopical 
appearance and behavior, in water, of drops of oil con-
taining soluble substances, such as salt or sugar, which, 
by their attraction for the  water, cause it t o  enter into 
the oil and produce a solution which fills and expands the  
cavities previously occupietf by the salt 01. other substance, 
thus converting the  oil into a fine froth. 


