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Lead 2-ethylhexoate (also called lead 2-ethylhexano ate, 
lead <* -ethyleaproate, or lead "octoate*’) is the lead salt of 
2-ethylhexoie acid#

(Its structural formula 1st«»

Pb (oQC-CH-CHg-CHg-CHg-CH^) $ this vas given

2 f

incorrectly on the data sheet sent you by the Minis try of Supply) *

lead and in triethyl- and diethyllead salts* Also» it is hardly
conceivable that it could produce true organolead c ompounds, by 
chemical reaction* either in vitro or in vivo* As a lead salt 
of an organic acid| it is analogous inmany  ways to lead salts of 
inorganic aids, such as lead chloride, which are ion ic in nature 5 
thus in ether, in which lead 2-ethylhexoate is soluble, it will 
tend to ionise as follows*- v - : . .

,?b ( 0ac . c 7h 15)2 Pb** ♦  2 Co2c - Cja1? )

The mettods which may be used for its preparation are; al so 
indicative of its salt-like nature*- >

(1) PbO + 2 C ^ ^ C O g H

(2 ) PbCl2 + 2 K a O g C - C ^ ^ PMOgC-C +2HaCl

. ^

It is a typical metallic soap (i*e* the salt of a 
metal and a fatty acid) and is insoluble in water, but soluble 
in certain organic solvents* It is not, in the stri ct usage 
of the term, an organolead compound, since its stru cture does 
not involve any Pb- C linkages, such as are present  in tetraethyl-

From a toxicological point of view, therefore, it c an be predicted 
that it will resemble more closely inorganic lead co mpounds rather: 
than organolead compounds such as T*E*L* . ' ; ,
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The high toxicity ofT.E*L* can, as a first approxima tion 
............. ........  tilitj -  - -

: 1

at least* be attributed to ( 1) its vola 
lipid solubility* Lead 2— ethylhexoate 
is not volatile, but decomposes on

;y and ( 2) its fat or 
reported to be a liquid, " 

'**»» uuo on neaping, probably to give
mainly lead oxide and ketonic substances* ' Although  it is soluble 
in organic solvents such as esters, and therefore w ould be 
expected to have a certain fat solubility, it is pro bable that 
this is of a much lower degree than that of T*E*L* Thus, S.B. Elliott 
in an article on driers and metallic soaps, (Encyclo pedia of
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5»'p# 20^) stat e»*
soluble as the org&no-metallic compounds$

"The metallic soapsChemical Technology, Vol< 
are not nearly as fat “ _
it is probable that this difference in fat solubili ty is'the 
cause of the relatively low toxicity of metallic soa ps when applied 
to skin surfaces« Lead oleate, for example, has bee n used 
medicinally as a plaster for treating various skin d iseases, 
whereas the lead alkyl compounds are very toxic in contact with 
skin surfaces«" Unfortunately, I have been unable t o find any 
quantitative information on the solubility behaviou r of lead 
2-ethylhexoate, but I think it fairly certain that the above 
generalisation would apply to it* >v ■ /77

...... On the basis of lack of volatility and lower fat
solubility, therefore, it is predicted that the tox ic hazard of ; 
lead 2-ethylhexoate is considerably less than that of T«E«L# :
The use of load "plasters," such as lead oleate, in medicine is “ 
certainly of significance here* lead 2-ethylhexoate  should be 
very similar in properties to lead oleate* . - ^

Elliot (ioc*clt«> indicates that the main hazard 
Involved in the use of metallic soaps is the acciden tal ingestion > 
of such materials* Although lead 2-ethylhexoate is practically 
insoluble in water, it would be readily hydrolysed in the stomach 
to produce the soluble lead chloride* :: - 7.;;,

It is possible that studies or evaluations of the 
toxicity and hazards of lead salts of fatty acids ( i*e* lead 
soaps) have already been made* With respect to the latter, I 
have found a reference in "Chemical Abstracts" whic h may be 
relevant*
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n  involved in the manufacture and use of the resina tes*
En» Co* Zu* etc, are reviewed withnaphthenates, etc** of Pb, ra*, w ,  <*u, «w ,  

special attention to prophylactic methods)»

It is quite likely that there are other papers in t hè voluminous 
literature on industrial lead poisoning and hazards  which refer 
specifically to lead soaps, but "Chemical Abstracts " is not very 
informative on this point* some of those dealing wi th lead 
poisoning and hazards in the paint and varnish indu stry might be 
relevant * ■ 77 ' -

v

■ - 'S:k;-,.Xn.  an article by E*P* Lang and F*M, Kunze (JMnd.Hvg*
Toxicol, vol.^0, pp» 256-9' (19^8), it is stated th at skin (in 

-A -a rats)  is more permeable to lead acetate (in aqueous solut ion)
-;r-" J? lead oleate (in petrolatum and oleic acid vehicles) and

vix7.-,.i •''2Ea* *• is much. less.permeable to lea d arsenate (in a • paste).
7- 7 i -esethroe^substances  are compared with T*E#L«,  and it is pointed

out tlmt with T.E*L* the entire organism becomes fl ooded with lead 
- (e*g*  kidney values are 10-20 times higher than with the  other two

/ . V  compounds)* On this basis, one might perhaps conclude that
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l ead^- ethylhexo at e* (like le ad ol eat e) is less dang erous th an 
th e very soluble (in w at er) le ad ac et at e but more dang erous th an 
th e rel ativ ely insoluble; le ad ars enat e# However* you will 
prob ably wish to ex amin e the origin al pap er* of which I h av e only
-seen.the abstract*  : —v . ;.v. : .. ■ . , v. ■ « -

, ;* \

I h av e rem ark ed that l ead 2- ethylhexo at e is not vol atil e* s V: 
On he ating* how ever* it decomposes, the princip al products b eing .

: le ad oxid e and k etonic subst anc es 5 some met allic l ead say also / 
be forme d in this d ecomposition* It is quit a probabl e th at .

/ this d ecomposition presents a toxic hazard sinc e an a erosol • ^
cont aining inorganic load would b e expecte d to b e forme d* It is . 
known* for exampl e* th at l ead linol eat e ( also a l ead soap) evolves * 
toxic le ad fum es on he ating (of « Sax- •‘Handbook of Dang erous . 
Hat erl als,*’ R einhol d, 1951)* Also, in manipulations involving 
l ead 2- ethylhexo at e either as th e pure liqui d or in solution* toxi© ; ^  
aerosols might re adily b e forme d* In th e m anufactur e of le ad / >•
2- ethylhexo at e from le ad oxid e and 2- ethylhexoie acid, r el ativ ely ,ùf, . 
high temper atur es (up to 300°F) ar e involve d* and th ere is also • f.; .1 
th e possibility of le ad-containing a erosols aeing pro duc ed h ere* . ;

1 am afraid this has rath er r ambl ed on and on* but X 
do hop e it will be of some use to you# Cert ainly# on e c an 
conclud e th at l ead 2- ethylhexo at e is consi der ably l ess h azardous v 
than T#E* L. However, bec aus e of its definite f at solubility* 
and in spit e of some of the discussion abov e* it woul d b e best* 
it seems to me* to reg ard it a3 pot enti ally mor e dang erous th an 7, 
inorganic l ead compounds commonly m et with in in dustry*
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