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This invention relates.to-the.inhibition of cor-
‘rosion.of metals, and, particularly.to -a composi-
tion.for use.in preventing corrosion.of metals.and
.pavticularly -iron,.steel,.and ferrcus alloys. The
_corrosion-inhibitors contemplated hereinfind spe-
cial utility in the prevention of corrosion.of,,pipe
or equipment which is in contact with a corrosivg_
oil-containing medium, as, for example, in oil
wells producing corrosive "6il or oil-brine mixz-
tures, in refineries, and the Yike. Our inhibitors
may, however, be used in other systems or appli-
cations. They appear to possess properties which
impart to metals resistance to attack by a variety
of corrosive agents, such as brines, weak inor-
ganic acids, organic -acids, COs, H2S, Os, ete.
" Tn its broadest-aspects our invention contem-
plates a process for preventing corrosion of
metals, comprising the step of applying to such
metals a substituted tetrahydropyrimidine of the
formula type:

N—CB:
Z
CB:

N—dgz
b

where D is a.member of the class consisting of
DR and R; ‘D’ represents - -divalent organic
‘radical -containing ‘less than 25 carbon agtoms,
-composed of elements from the group -consisting
of ‘¢, H, 0, and N; R’is a member of ‘the-class
consisting of hydrogen and hydrocarhonradicals,
with the proviso:that at least one cccurrence 'of
R ‘contains ‘from 8 “to '32 carbon . atoms; B.is a
merndber of ‘the c¢less consisting of hydrogen and
“hydrocaibon radicals containing less than 7 car-
“bon -atoms, with “the proviso. that at.least three
mecurrences of B be hydrogen. A simple example
-of ;a compound of this type is shown in:the for-
miila bélow which is that for.2-octyl.tetrahydro-
‘pyrimidine and in which the elements of the:ring
are numbered to conform to .the cqnv,en_tional
numbering system.

R—C

7N\

PN
74
CsHir—C2 BCH;
Ry 6
N—CH:

J
‘H

We have found that:compounds of this type
and related compounds-containing the tetrahy-
dropyrimidine nucleus and which are more fully
deseribed below-are especially effective inhibitors
for the corrosion of metals. In the formula above
the relatively’ high molecular weight hydrocarbon

radical appears as a substituent of the 2-carbon.
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atom of the tetrahydropyrimidine nucleus. Rea-
gents of this type are particularly simple to pre-
pare and are very effective corrosion inhibitors.
We have :found, however, that equally effective
compounds result when the relatively high mo-
lecular weight hydrocarbon group occurs as a sub-
stituent of one of the nitrogen atoms, or of a

-relatively smallrorganic radical atiached to one

of the nitrogen atoms. Further we have found
that the ring carbon atoms of the cylic nucleus
may be substituted by relatively small hydrocar-
bon groups,.i.e., groups containing 6 or fewer car-
bon atoms, without affecting the apparently in-
herent corrosion preventing or inhibiting char-
acter of ‘the tetrahydropyrimidines, provided the
molecule contains at least one hydrocarbon radi-

-pal ‘having from 8°to 32 carbon atoms.

The preparation of-tetrahydropyrimidines sub-
stituted 'm the 2-position by hydrocarbon radicals
is -well -describedin the literature and is readily

-carried-out by reactionbetween a monocarboxylic
-acid :and -a ‘diamine, -or 'a polyamine, containing

4t least one primary amino group, -and at least
‘one-secondary amino -group, or another primary
amino group separated from the first primary
gmino group by three carbon atoms. This reac-
tionis generally carried out-by heating the react-
-antsto:atemperature of 230° C. or higher, usually
within the range of 250° t0-300° C., at which tem-

-peratures water iis -evolved -and ring closure ‘is

effected. For ‘détails of the preparation of such
reagents, see-German Patent 700,371, dated De-

‘cember 18,1940, t0 Edmund Waldmann and Au-~

gust Chwala; German Patent 701,322, dated Jan-
uary 14, 1941 to'Karl Miescher, Ernst Urech, and

SWilli Klarar; and U.-S. Patent 2,194,419, dated

March 19,1940, to ‘August Chwala.

When g “monocarboxylic acid containing 9 or
more -carbon atoms is.employed in the above de-
scribed synthesis, the resulting tetrahydropyrim-

hydrocarbon radical containing 8 or.more .carbon
atoms. .Suitable corrosion vreventive reagents
may, “therefore, be made direetly by reaction .of
carboxylic acids .such as .oleic acid, linoleic acid,

“linolenic acid, erucic acid, .tall oil Tatty acid,

naphthenic acid, nonoic acids, alpha-naphthyl-
-acetic acid, -abietic aeid, -erude pine rosin acids,

-and-the ‘like. with suitable-aminss such as those

enurerated below: :
‘Examples-of amines-suitable-for this-synthesis

“include ‘1,3<propylenediamine, -dipropylene -tri-
-amine, 1;3~diaminobutane, *2;4-diaminopentane,
N -ethyl-trimethylene-diamine, N-aminoethyl-tri-
“methylene -diamine, ~aminopropy! ‘stearylamine,
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tripropylenetetramine, tetrapropylenepentamine,
high boiling polyamines prepared by the con-
densation of 1,3-propylene dichloride with am-
monia, and similar diamines or polyamines in
which there occurs at least one primary amino
group separated from another primary or sec-
ondary amino group by three carbon atoms.
The preparatin of tetrahydropyrimidines
substituted in the 2-position by a relatively high
molecular weight hydrocarbon radical is exem-
plified by the reaction between oleic acid and
1,3-diaminobutane. If one molecular equivalent
of oleic acid is reacted with one mole of 1,3-di-
aminobutane at a temperature of about 250° C.
to 300° C., two moles of water are evolved, the re-
- -action proceeding as shown in the equations be-
low to form a mixfure of 2-heptadecenyl, 4-
methyl tetrahydropyrimidine and 2-hepta-
decenyl, 6-methy] tetrahydropyrimidine.

CyHyu».COOH 4+ NH..CH..CH.CH.CH; —

NH

N—CH—CH:

CrHg— C/ CH:
N—CH:
I
and + 2H30
N—CH:

o] 17H33—-C/ CH;
N—Cﬁ—CHx

We have discovered that equally suitable cor-
rosion preventive reagents may be obtained by in-
troducing into the tetrahydropyrimidine molecule
a hydrocarbon group of proper size as a portion
of the substituent attached to the 1-nitrogen
atom of the ring or as the substituent of the 1-
nitrogen atom of the ring. Where the aliphatic
hydrocarbon group occurs in this position it is
unnecessary that the 2-carbon atom substituent
contain 8 or more carbon atoms. It may be, in
fact, only a hydrogen atom or a methyl group,
ethyl group, phenyl group, or other relatively
smal] hydrocarbon groups, although it is not re-
stricted to such small groups. The preparation
of the tetrahydropyrimidine compounds in which
the higher molecular weight hydrocarbon. radical
occurs as a portion of the nitrogen atom sub-
stituent is also readily carried out by methods
analogous to those already described. In this
case, however, a number of alternative pro-
cedures are possible. For example, one may pre-
pare 2-methyl, 1-octadecyl tetrahydropyrimidine
by reaction of octadecyl aminopropylamine with
acetic acid at a temperature of about 250° C. to
300° C. until two moles of water are evolved for
every mole of acetic acid employed. 'The same
reagent may be prepared by the reaction of
2-methyl, tetrahydropyrimidine with octadecyl
bromide followed by separation of the resulting
alkylation products to isolate the desired com-
pound.

Particularly suitable for the synthesis of
tetrahydropyrimidines having a high molecular
weight hydrocarbon group attached to the 1-ni-
trogen of the ring or present as a portion of the
l-nitrogen substituent, are the high molecular
weight N-substituted propylenediamines and di-
propylenetriamines. Some of the former are
commercially available products, exemplefied by
N-aminopropyl stearylamine, which may be
readily prepared by condensation of acrylonitrile,
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with a high molecular weight amine, such as
stearylamine, followed by hydrogenation and
separation of the diamine. Analogous diamines
derived from cetylamine, crude tall oil amine, abie-
tylamine, oleylamine, dodecylamine, and similar
are suitable for synthesis of the present corrosion
inhibitors.

As stated above, our invention contemplates,
in its broadest aspects, the use of tetrahydro-
pyrimidines of the formula type

N—CB:
R—C/ CB:
\N—Céz

b

where the symbols have their previously de-
scribed meaning. In these reagents, generally
at least three occurrences of B will be hydrogen
atoms. In the more common reagents D’ will
be a relatively small divalent organic radical
composed of elements from the group consisting
of C, N, O, and H, and may be a hydrocarbon
group, an alkyleneamido group, an alkylene-
amino group, a substituted acetyl group, and the
like, such as are illustrated in the following ex-
amples
_CnHZn—
—CnHypp—NR—
——C,.Hz..—(?—NR—-

I
~—CuHgn—NR—C—
~CnHon—0—
—CnHpn—~NR—Cp—Hon—NR—

&

X
—CnHeps—N N

Hz—(lJHi
b
—CnHgn—N \N

Hz éHz

\Cﬁz
where 7 is the numeral 1 to 6, or where —CnHzn—
as a whole represents a divalent hydrocarbon
radical containing from 1 to 6 carbon atoms and
which may be aliphatic, eycloaliphatic, aromatic,
or mixed in character, and where R, as before,
is hydrogen or a hydroearbon radical.

We have found that particularly effective cor-
rosion preventive reagents result when the tetra-
hydropyrimidine compound contains basic nitro-
gen groups in addition to those nitrogen atoms
inherent to the tetrahydropyrimidine ring. In
general, compounds of this type are those in
which the basic nitrogen group is contained in
the radical D in the above formula. Examples
of the radical D’, where it contains basic nitro-
gen groups, are as follows: '

—CiH—NR—
—CsH—NR—
—C:H+—NH—CHi~NR—

&

X
—CaH.;—I;T/ II\T
Osz CH,
CH;

—CoHy—NH—CoH;—0—

0
—CsH~—NH—CH—NH— (“J—
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-where *the :symméls have Whelr ‘previous signif-
Hoariee. :
Txamples: of \substituted tetrabydropyrimidines
.suitable forpractice of the preserit inventionand

jmwhich £hethydrocarbongroup-containing from

8 to 82 earbon atoms is'a 2<position substituent
Jneludefheifollowing :
1. "N—CH-CHj
Cn¥n—C CHs
N—+CHy

‘2-inidecyl, 4-methyltetrahydropyrimidine
/’C‘H‘s
N = CH;
+(GeHn—C

S CH;
~$~—C§—r«05 Ha
“Cids

“3-ethyl, 2-0¢tyl, $-dimethyl, 6-cyclohexyltetra-
‘hydropyrimidine

N—CH:
&
LovBlg—T /ic s
) N”‘CH”CHJ

.2-heptadecyl, «Bsmethyltétrahydropyrimidine
N—CH—=CH:
S ’
CwHy—C L CHz
’3'1?1-3(’}34033
H
.2.abietyl, 4,6dimethyltetrabydropyrimidine
' “N—CH;
F R
“CriHe—C CH;y
N é
.III—‘C« 2
{C¥Hy
Dupaphithylmethyl, “1-putyltetrabydropytimidine
i, N-—-CHz
e e L N
CgHu—~CeHr—C CH,
11\1—0 —CH;
-.C.Hs
L2-gyclohexylethyl, s1;Gsdimethyltétra.»hydtopyrkmi’dine

Bxamples .6f suitable.corrosion preventives Jn

awhiéh the hydrocaibon radical containing from 8
't0°82 carbon atoms is.a part.of the 1-position:sub-
stituent .include the Tollowing:
7. /’N%OH‘:
id CH,
LN
Il\T—L‘Hz
CysHar
Augetadecyl, :upethyltetrahydropyrimidine

‘OH—C

%N—C_Hz
H—= CH
N——Cﬁz o
'ZCzH;—NH——g-»CﬂH:x
.‘J.foleylamidoethyltetrahydr.opyzdmidine
IN-LOH—C6Hs
w?  Oom
SN——Cﬁ: 0
O s H-0 ~=C~=CysHar
lsgteroyloxyethyl, sphenyltetrabydropyrimidine
“myamples of-corrosion preventives useful in the
ipractice :of the ipresent ‘inverition “which -contdin
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‘basic mitrogen groups besides ‘those ‘in ‘the Ting
‘in¢ludethe following:
A0, /m—cm
: Cx‘lﬂsz—"C:_ é “UH;
:N-t 2
3He—NHsz
2:heptadecenyl, il amingpropyltetrabydropyrimidine
< CH
A L"N—’Cﬁa
Qs Hp~-NH~CgsHeCls
Chloroparaffin: alkylation jproduct of ‘l-amingpropyl,
par “2-methyltetranydropyrimidtne )
)N——.’GH:
'GnHu—Cl< T‘-CH’
uN—.CéI
N BTN
léxli?‘)nwﬂeneﬁiiagnmo, 2~acyc‘1dajgenrylpmpyltetra-
e

hydropyrimi
Although sve.have shown.above the:compesition
of a .number .of effective .inhibitors :whic¢h vare
tetrahydropyrimidines .containing at .least .one
.hydrocarbon.radical having from-8 to 32 carbon
.atoms, we .should .like to:point.out that,.in.gen-
.erai, the most effective reagents and.those:having
the.most desirable .solubility .characteristics .are
thase ;in which the :hydrocarbon ;group contains
from 10 to 20 carbon atoms. .Examples.of such
_preferred.groups.are decyl, oleyl, abietyl, sstearyl,
and:the like,
"The.corrosion preventive products.of .the pres-
ent invention,.since they contain.a tetrahydro-
_pyrimidine ring, may, in .general, be-alkylated .to
form .either.a .1-alkyl-substituted tetrahydropy-
rimidine, or.a.guaternary:ammonium salt, where
the:alkyl.group.is.attached .to ¢ither.or.both ithe
1 .and .3 nitrogen atoms. For example, using
.eetyl bromide -as.a typical .alkylating ‘agent, the

1
JCH—C

12.

following.reaetions may .be carried.out:
. N—CHa  N—~OHs
= N L F N
CisHxBr 4+ R.C CH3 — G “3H;
/ N ok
N—CHz /N—:C 3
N H *%%1‘5E3!
AN
l N and
CuHg “Br
N—CTh ) '—m{,
=
R.C\ /CH: R.C< CH;
N—CH: N—-Céﬁ
/ l\
Br H
16Has
CuHgys Br
/.?N-—-CE /,N—‘-ng
N > Z ‘.
+C16HaiBr~}- ‘RTQ.\ OHg s :R.C\ -CH;3
LN-—ldﬂn \TN—C 3
‘\\“ ’md
Ry :
SN0
Z .
B.C\ >‘~~QH!
f/N~c»
R “’-}EI:\.CxcHas
send
~"Cm'Hs{ Br
NLoH
&
RO Nes:
‘:N-—.Cég
/ -

’R 'AI\C 18Hs;
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:Instead of the cetyl bromide used in the examples

above, one may use other alkylating agents sueh
as methyl bromide, benzyl chloride, ethyl sulfate,
dichloroethy! ether, chloroparaffin, etc., to obtain
equally suitable derivatives of tetrahydropyrimi-
dines which may he employed in the present
process. .

Although we have described the corrosion in-
hibitors of our process as tetrahydropyrimidines,
we may, in many instances, employ these com-
pounds in the form of their salts, either with
organic or inorganic acids. Being relatively
strong hases, the tetrahydropyrimidines readily
form such ‘salts, and wheré the reagent contains
basic groups in addition to the tetrahydropyrimi-~
dine ring nitrogen atoms; they may form di- or
bolysalts. Examples of acids which may be used
to form such salts are hydrochloric acid, sulfuric
acld, acetic acid, glycolic acid, oxalic acid, maleic
acid, oleic acid, abietic acid, phosphoric acid,
petroleum sulphenic acid, naphthenic acid, rosin,
‘phenylacetic acid, benzoic acid and the like.
© ~Salts of the tefrahydropyrimidines, such as
those above described, appear to be equally as
effective as the free bases. Probably, in the
‘dilute solutions in which they are employed as
corrosion inhibifors, the salts hydrolyze or other-
~wise decompose to- some extent and reach an
“equilibrium with the acids and other constituents
of the corrosion medium.

While we-have described our corrosion inhibi-
tors as tetrahydropyrimidines and have illys-
‘trated them above as single ring compounds, it
should be pointed out that in some instances re-
‘agent compounds containing two or more hetero-
cyclic rings, such as two tetrahydropyrimidine
rings may be employed. For example, if one re-
acts one mole of tripropylenetetramine with a
mole of stearic acid to form a substituted hepta-
‘decyltetrahydropyrimidine, and then reacts this
further with another mole of a carboxylic acid at
a suitable high temperature, a ditetrahydropy-
rimidine is obtained. : :

H3N.C3HeNH. CyHoNH. CyHsNHy-

Tripropylenetriamine
N—CH;
- ' #
CyHu.COOH+CH1.COOH — CpyHy C /CH:
Stearie acid Acetic acid N—CH:
H;
H;
N--CH:
CH..C CH;
X Z
N—CH:

Such ditetrahydropyrimidines are intended to
be included when reference is made to substituted
tetrahydropyrimidines herein or in the claims.

Many obvious simple derivatives of the herein
described’ corrosion inhibitors may be prepared
which are also effective. For example, we have
defined the group R in the structural formulae
above as being a member of the class consisting
of-hydrogen, and hydrccarbon groups. Actually,
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the use of halogenated hydrocarbon groups ap-

pears to yield equally effective reagents, and
chlorohydrocarbon groups, particularly, are read-
ily introduced during synthesis. Since the chlo-
rine atoms in these groups are relatively non-

reactive and yield products with solubilities simi-

lar.to the hydrocarbon derivative, they do not
differ greatly in behavior from the corresponding
hydrocarbon derivative.

The method of carrying out our process is rela-

70

5

8

‘tively simple in - principle.- The corrosion pre-

ventive reagent is dissolved in the liquid corrosive
medium, in small amounts and is thus kept in
contact with the metal surface to be protected.
Alternatively, the corrosion inhibitor may be ap-
plied first to the metal surface, either as is, or as
a solution in some carrier liquid or paste. Con-
tinuous application, as in the corrosive solution,
is the preferred method, however.

The present process finds particular utility in
the protection of metal equipment of oil and gas
wells, especially those containing or producing an
acidic constituent such as HzS, COg, organic acids
and the like. For the protection of such wells,
the reagent, either undiluted or dissolved in a
suitable solvent, is fed down the annulus of the
well between the casing and producing tubing
where it becomes commingled with the fluid in
the well and is pumped or flowed from the well
with these fluids, thus contacting the inner wall
of the casing, the outer and inner wall of tubing,
and the inner surface of all well-head fittings,
connections and flow lines handling the corrosive
fluid. :

Where the inhibitor composition is a liquid, it is
conventionally fed into the well annulus by means
of a motor driven chemical injector pump, or it
may be dumped periodically (e. g., once every day
or two) into the annulus by means of a so-called
“boll weevil” device or similar arrangement,
Where the inhibitor is a solid, it may be dropped
into the well as a solid lump or stick, it. may be
blown in as a powder with gas, or it may be
washed in with a small stream of the well fluids
or other liquid. Where there ig gas pressure on
the casing, it is necessary, of course, to employ
any of these treating methods through a pressure
equalizing chamber equipped to allow introduc-
tion of reagent into the chamber, equalization of
bressure between chamber and casing, and travel
of reagent from chamber to well casing.

Occasionally, oil and gas wells are completed in
such a manner that there is no opening between
the annulus and the bottom of the tubing or
bump. This results, for example, when the tubing
is surrounded at some point by a packing held by
the casing or earth formation below the casing.
In such wells the reagent may be introduced into
the tubing through a pressure equalizing vessel,
after stopping the flow of fluids. After being so
treated, the well should be left closed in for a
beriod of time sufficient to permit the reagent
to drop to the bottom of the well. :

For injection into the welj annulus, the corro-
sion inhibitor is usually employed as a solution in
8 suitable solvent, such as mineral oil, methyl-
ethyl ketone, xXylene, kerosine, or even water.
The selection of solvent will depend much upon
the exact reagent being used and its solubility
characteristies. . It is also generally- desirable to
employ a solvent which wil] vield a solution of
low freezing point, so as to obviate the necessity
of heating the solution and injection equipment
during winter use.

For treating wells with packed-off tubing, the
use of solid “sticks” or plugs of inhibitor is espe-
cially convenient.: These may be prepared by
blending the inhibitor with g mineral wagx, as-
phalt or resin in a proportion sufficient to give a
moderately hard and high-melting solid which
can be handled and fed into the well conveniently.

The amount of corrosion preventive agent re-
quired in our process varies with the corrosiveness
of the system, but where a continuous or semi-
continuous treating procedure is carried out as
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deseribed above, the: addition: of reagent; in: the:
proportion of from one part per 1,000 to one; parh
per 20,000 or- more: parts of cerrosive: fluid will
generally provide profection,

The. effectiveness. af the; herein: described: re~
agents for the prevention: of: cerrosiom: is: illus~
trated by the data of the following table. These
data show the reduction in attack of mild steel by
1% hydrochloric acid by various tetrahydropy-
rimidines over a range: of concentrations. Dupli-
cate weighed mild steel plates were immersed in
1% hydrochloric acid, solution of the reagent
shown for a period of 24 hours at a temperature
of 28 C., after which they were removed, washed
and’ again welghed. The loss in weight Is ex~
pressed: as the percentage of the loss in weight of*
the plates in' 1% hydrochloric acid containing no
intsibitor:

Loss in weight as Percent of
Blank-Loss-

Concentration ofitetrahydro--

pyrimidine in: 1% BO:A%): | compound| Compound]| Gompound:
2 t

: of: ; ofs ! 0;
Example:1 | Example 3’| Example 10

90 90t i o
e O =
the 924 i
QUR®ON
et
cooP~

The protective action of the herein described
reagents appears to be:maintained for an appre-
ciable time after treatment ceases, but eventually
is lost unless another application is made.

For the protection.of gas wells:and gas-conden-
sate wells; the amount of corrosion inhibitor re-
quired will' usually be within the range of’ che-.
half to-3 1bs. per million cubic feet of gas pro-
duced; depending: upon the amounts and. compo~
sition of corrosive agents in the gas and the:
amount of liquid hydrocarbon and’ water pro-
duced: However; in no-case does the amount of’
inhibitor required appear to he ‘stoichiometrically:
related to- the amount of acids produced: by a
well, since- protection- is: chtained: with: much. lgss:

tetrahydropyrimidine. then. usually: would be re-

quired: for neutralization of the acids produced:

Recapitulating, we: have found that the cor-
rosion of metals, and. particularly ferrous metals,
may be inhibited by the application thereto of
2 substituted tetrahydropyrimidine in which a
substituent at either or both the 1- or 2-position
of the ring containg o hydrocarbon group having:
from: 8:t0 32:carbon atoms. Of this broad genus
of corrosion inhibitors, there are several sthym.
classes which may be employed effectively: in.
our precess. Such sub-classes are; (1) those: in.
which: the l-position substituent contains an.
amino group, (2) those in which- the I-position:
substituent is free of amine groups, (3). tiose in
which the 4-. and/or- 5- and/or 6-position. ring
carbons are substituted, ete.

Eaving: thus: described our invention, what: we
claim as new and desire to secure: by Letters
Patent, is:

1. A process:for preventing corrosion of metals
including the step of applying to such metals a
substitutad: tetraliydropyrimidine of the formuls,
type:

N-—~CB:
CBa
N—Céz-,
b
where D is a member, of the class. eonsisting of
D'—R and R; D’ represents a divalent organic

R—C/
AN
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radical; containing less thawn. 25 carbon: atoms;
composed of elements from: the: group censisting:
of €, H, O and N; R.is a member of the: class.
consigting: of hydrogen. and: hydroscarben. ragdi-.
cals, with the proviso that at least ons: occur-
rence of R.confiaing from & to- 32, canken, atoms;
B isa metnber, of the class:cangisting of hydnogen:
sng hydroearbon: radieals condeining less: than
7 carbon atoms, with the proviso thab. ab. least:
three occurrences of B be: hydrogen.

2. A process for preventing corrosion of ferrous
metals including the step of applying to such
metals a substituted tetrahydropyrimidine of the
formula type:

N—C Ba:
\C’Bz

N'—-Qﬁs

b

where: D is a, member ©f the. class consisting; of
D’-—R and R; D’ represents. a divalent organic:
radieal’ containing less than 25 carben atoms,
composed of elements from the group consisting;
of C, H, O, and N; R is a member of the class
consisting of hydrogen and hydrogarbon. radieals,.
with: the: proviso. that at: least one occurrence:
of R contains from 3 to 32 carbon atoms; B is a
member- of the class. consisting of hydrogen and
hydrocarhon: radicals, containing less: than 7 car-

7
R—C!
o\

- bon. stoms, with: the. proviso that: at least thres:

oceurrences of B be hydrogen.

3. A process for preventing corrosion of ferrous
metals including the step of applying to such
metals a substituted tetrahydropyrimidine of

the formula type:
N—CB:
Z
R‘—-Cf\ /G By
1}7—0_ B2
D

where D is. a member of the class, consisting of.
D'—R. and. R; D’ represents. a. divalent. organic
radical containing less than 25. carbon atoms,,
composed of elements from. the group. consist-
ing of ¢, H, O.and N; R.is.a member of the class.
consisting of hydrogen and hydrocarbon radicals..
with. the proviso. that at. least one occurrence of
R contains from 10 to.20 carbon: atoms; B. is 3.
member, of the class: consisting of hydrogen and
hydrocarbon radicals. containing. less than 7 cap-
bon. atoms, with. the proviso that at least. three
occurrences of B be hydrogen.

4. A process for preventing corrosion of ferrous
metals including the. step: of aplying to such
metals 2-heptadecyl, 6-methyltetrahydropyrimi-
dine.

5. A process for preventing corrosion of ferrous
metals. including the step of applying to such
metals I-oleylamidoethyltetrahydropyrimidine.

5. A process for preventing corrosion of ferrous
metals including the step of applying to such
metals a. substituted tetrahydropyrimidine of the
formula type:

N—CBj,
CB:
N—-Céz

where D is a member of the class consisting of
'—R and R; D’ represents a divalent crganie
radical containing less than 25 carbon atoms,.
composed of elements from the group consisting
of ¢, H, O and N and containing at least one
amino group; R is a member of the class consist-
ing of hydrogen and hydrocsrbon radicals, with
the proviso that at least one occurrence of' R
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contains from 10 to 20 carbon atoms; B is a
member of the class consisting of hydrogen and
hydrocarbon radicals containing less than 7 car-
bon atoms, with the proviso that at least three
oceurrences of B be hydrogen.

7. A process for preventing corrosion of ferrous
metals including the step of applying to such
metals a substituted tetrahydropyrimidine of the
formula type:

N—CH;

R—~C< CH;,
N--C Ha

where D is a member of the class consisting of
D’'—R and R; D’ represents a divalent organic
radical containing less than 25 carbon atoms,
composed of elements from the group consisting
of C, H, O and N and containing at least one
amino group; R is a member of the class consist-
ing of hydrogen and hydrocarbon radicals, with
the proviso that at least one occurrence of R con-
tains from 10 to 20 carbon atoms.

8. A process for preventing corrosion of ferrous
metals including the step of applying to such
metals 2-heptadecenyl, l-aminopropyltetrahy-
dropyrimidine.

9. A process for preventing corrosion of oil and
gas well equipment, including the step of inject-
ing into the well a substituted tetrahydropyrimi-
dine of the formula type:

N—CB:
R—C/ CB;
\N——Céz

where D is a member of the class consisting of
D’'—R and R; D’ represents a divalent organic
radical containing less than 25 carbon atoms,
composed of elements from the group consisting
of C, H, O and N; R is a member of the class
consisting of hydrogen and hydrocarbon radicals,
with the proviso that at least one occurrence of
R contains from 8 to 32 carbon atoms; B is a
member of the class consisting of hydrogen and
hydrocarbon radicals containing less than 7
carbon atoms, with the proviso that at least three
occurrences of B be hydrogen.

10. A process for preventing corrosion of oil
and gas well equipment, including the step .of
injecting into the well a substituted tetrahy-
dropyrimidine of the formula type:

N-—CB3g
& AN

N CB:
ll\I-ng
D

where D is a member of the class consisting of
D’—R and R; D’ represents a divalent organic
radical containing less than 25 carbon atoms,
composed of elements from the group consisting
of C, H, O and N; R is a member of the class
consisting of hydrogen and hydrocarbon radicals,
with the proviso that at least one occurrence of
R contains from 10 to 20 carbon atoms; B is a
member of the class consisting of hydrogen and
hydrocarbon radicals - containing less than 7
carbon atoms, with the proviso that at least three
occurrences of B be hydrogen.

11. A process for preventing corrosion of oil
and gas well equipment, including the step of
injecting into the well 2-abietyltetrahydropyrim-
idine.

12. A process for preventing corrosion of oil
and gas well equipment, including the step of

R—C
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injecting into the well 1-octadecenyl, 2-methyl-
tetrahydropyrimidine.

13."A process for preventing corrosion of oil
and gas well equipment including the step of
injecting into the well a substituted tetrahydro-
pyrimidine of the formula type:

N—CB3

N
CB.

I;T—ng

D

where D is a member of the class consisting of
D’—R and R; D’ represents a divalent organic
radical containing less than 25 carbon atoms,
composed of elements from the group consisting
of C, H, O and N and containing at least one
amino group; R is' a member of the class con-
sisting of hydrogen and hydrocarbon radicals,

Z
C
AN

. with the proviso that at least one occurrence of

R contains from 10 to 20 carbon atoms; B is a
member of the class consisting of hydrogen and
hydrocarbon radicals containing less than 7
carbon atoms, with the proviso that at least three
occurrences of B be hydrogen.

14, A process for preventing corrosion of oil
and gas well equipment including the step of-
injecting into the well a substituted tetrahydro-
pyrimidine of the formula type:

N-—CH,

. AN
CH.

v

N—CH;
b _
where D is a member of the class consisting of
D’'—R and R; D’ represents a divalent organic
radical containing less than 25 carbon atoms,
composed of elements from ‘the group consisting
of C, H, O and N and containing at least one
amino group; R is a member of the class con-
sisting of hydrogen and hydrocarbon radicals,
with the proviso that at least one occurrence of
R contains from 10 to 20 carbon atoms,

15. A process for preventing corrosion of
metals including the step of applying to such

&
R—C
N

5 metals a carboxylic acid salt of a substituted

tetrahydropyrimidine of the fermula type:
N—CB;
7 OB:
\N—Céz
b
where D is a member of the class consisting of

D’'—R and R; D’ represents a divalent organic
radical containing:less than 25 carbon atoms,

" R—C

. composed of elements from the group consisting

of C, H, O and N; R is' a member of the class
consisting of hydrogen and hydrocarbon radicals,
with proviso that at least one occurrence of R
contains from 8 to 32 carbon atoms:; B is a mem-

-ber of the class consisting of hydrogen and hy-

drocarbon radicals containing less than 7 carbon
atoms, with the proviso that at least three occur-
rences of B be hydrogen.

CHARLES M. BLAIR, J=r.

WILLIAM ¥. GROSS.
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