DI BENZJ b] PERHYDROHETEROCYCLI C AM NES AND LUBRI CATI NG
O L COWOSI TI ONS FI ELD OF THE | NVENTON [ 0001]

. Di benzol[ b] per hydr ohet erocyclic am nes conpounds have
denonstrated wutility in mtigating oxidation in
functional fluids. Accordingly, the present invention
is directed to substituted and unsubstituted
di benzo[ b] per hydr ohet erocycl ic am nes { conpounds and
| ubricating conpositions containing such. BACKGROUND
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and substituted decahydroqui nol i ﬂ&e)’i have been enpl oyed
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3,452,056 and 3,660,290. Substittued paraphenylene diamines have also been
disclosed as antioxidants for lubricants in which iron-catalyzed oxidation reaction can
occut, see U.S. Pat. No 5,232,614.
[0004] Additionally, alkyl substituted 1,2-dihydroquinoline and polymers thereof,
have been employed as antioxidants, see U.S. Pat. Nos. 3,910,918. While, U.S. Pat.
No. 5,310,491 discloses the reaction product of an alkyl substituted 1,2~
dihydroquinoline with a diarylamine. Tetrahydroquinones and substituted
tetrahydroquinones have also have also been disclosed as antioxidants, see for
example U.S. Pat. Nos. 2,794,020; 3,362,929, 4,692,258 and 4,965,006. Likewise
decahydroquinolines and substituted decahydroquinolines have been employed as

antioxidants, see U.S. Pat. Nos. 2,998,468 and 4,069,195.



whi ch- require inproved oxidation inhibition, continued
devel opnent of new conpounds to mtigate oxidation is
-of paranmount interest. The conmpounds of the present

i nvention denonstrate superior performance in an

organi c substrate and thus may serve the continued
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at least one of Yor Y is a heteroatom positioned

ortho or para to the bridging ring nitrogen; and m
and n are |ndependently |nt egeﬂs froml to 2. [0007]

Each benzo[ b] per g.can.gont ai n one
or two heteroat/ons, the ) tai.n

t wo, threené'fHHQ{Jr ' . R} f X
and Y are the hekeroa s ed from
group Z (N, N, N, G e ' ' Formul

Al ternatively, X and X may be the het er oat ons of
group Z and ¥lmy be a single heteroatom sel ected from

N, O, w%re% or X, X and

R; and R, are each independently selected from hydrogen and alkyl from 1 to 20
carbon atoms; X and X’ are independently selected from -CHR;-, oxygen, sulfur
‘or NRy, wherein R; and Ry are independently hydrogen or alkyl from 1 to 6
carbon atoms, with the proviso that at least one of X or X’ is a heteroatom
positioned ortho or para to the bridging ring nitrogen; and
Y and Y’ are independently selected from -CHRs-, oxygen, sulfur or NR
wherein Rs and R are independently hydrogen or alkyl from 1 to 6 carbon atoms;
with the proviso that at least one of Y or Y” is a heteroatom positioned ortho or
para to the bridging ring nitrogen; and
m and #» are independently integers from 1 to 2.
[0007) Each benzo[b]perhydroheterocyclic ring can contain one or two
heteroatoms, thus the compound can contain two, three or four heteroatoms. Thus for
example if X and Y are the heteroatoms, they can be selected from group Z (N,N;
N,O; N.,S; 0,0; O,S and S,8). Alternatively, X and X’ may be the heteroatoms of
group Z and Y may be a single heteroatom selected from N, O, or S; or X, X’ and



2 Y,Y may each be independently selected from group
Z. Particularly preferred heteroatons are nitrogen
- and oxygen, and m xtures thereof. [0008] Therefore in
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The rese invention is further directed
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1-benzofuran-5-amine; N-1,3-benzodioxol-5-yl-1,3-benzodioxol-5-amine.

{0012] The present invention is further directed to lubricating compositions

comprising an oil of lubricating viscosity and a compound of the present invention.

Preferably the lubricating oil is present in a major amount and the composition
contains a minor amount of the compound of the present invention. More
particularly, the composition contains an antioxidant effective amount of the
compound of the present invention. The lubricating composition can comprise further

additives for their intended use, such as detergents, dispersants, additional



contains a m nor anount of the conmpound of the present
i nvention. Mdire particularly, the conposition
.contains an antioxidant effective anmount of the
conmpound of the present invention. The lubricating
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Termination results from the self termination of radicals or by reacting with oxidation
inhibitors.

[{0014] The uncatalyzed oxidation of hydrocarbons at temperatures of up to about
120° C primarily leads to alkyl-hydroperoxides, dialkylperoxides, alcohols, ketones;
as well as the products which result from cleavage of dihydroperoxides such as
diketones, keto-aldehydes hydroxyketones and so forth. At higher temperatures
{(above 120° C) the reaction rates are increased and cleavage of the hydroperoxides

* plays a more important role. Additionally, at the higher temperatures, the viscosity of

the bulk medium increases as a result of the polycondesation of the difunctional
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wherein R; and R, are each independently selected from hydrogen and alkyl from 1 to
20 carbon atoms; X and X’ are indeperidently selected from -CHR -, oxygen, sulfur or
NRy, wherein R; and R4 are independently hydrogen or alkyl from 1 to 6 carbon

atoms, with the proviso that at least one of X or X’ is a heteroatom positioned ortho or

para to the bridging ring nitrogen; and Y and Y’ are independently selected from -

CHR;-, oxygen, sulfur or NRg wherein Rs and R are independently hydrogen or alkyl |

from 1 to 6 carbon atoms; with the proviso that at least one of Y or Y is a heteroatom



al wherein RL and R2 are each independently sel ected
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-Particularly robust properties. have been denonstrated
for oxygen and nitrogen heterocycles. Thus
particularly preferred conpounds of formula I are
depi cted when X and Y are sel ected from oxygen, -NH

and -N(al kyl f 1to6 b t
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perhydroheterocylic moieties selected from the group consisting of 2,3,-
dihydrobenzofuran, benzo[1,3]dioxole and 1?2,3,4—tetrahydroquin01ine.

[0022] One aspect of the invention is characte;ized by compounds of Formula II

F|24
N
R4HC
(R{HC ) (/CHRZ) 0
X Formula IT

wherein
R; and R, are each independently selected from hydrogen and alkyl from 1 to 20
carbon atoms; X is selected from -CHR;-, oxygen, sulfur or NRy, wherein R and
each Ry are independently hydrogen or alkyl from 1 to 6 carbon atoms', with the
proviso that at least one heteroatom in the ring defined along with X’ is attachéd ata
position ortho or para to the bridging ring nitrogen; and Y and Y are independently
selected from -CHRs-, oxygen, sulfur or NRg wherein Rs and Ry are independently
- hydrogen or alkyl from 1 to 6 carbon atoms; with the proviso that at least one of Y or
Y’ is a heteroatom positioned ortho or para to the bridging ring nitrogen; and m and n

are independently integers from 1 to 2.



HR~ M n Y X Formula Il wherein. R and R2 are
each independently selected from hydrogen and al kyl

. from1l to 20 carbon atonms; X is selected from
- CHR3-, oxygen, sulfur or NR4, wherein R3 and each R4
are independently hydrogen or alkyl from1 to 6 carbon

[0GH3P MElmpb¥ed dild lutilig\and @emhmceatabilaaabn Mg bh etw@nodishad by
in the ring defined along w X is attached at a

alkyb sphstiBiiion ronﬁbe B?terﬁw%wtrelgt Welkblrﬁua@tftﬁbew bRye AR IRBEASHS
imB0Fante @H% ; arﬁrtg tﬂeﬁ%g%%%‘?ﬁ%wéhﬁﬁhaﬁé @Qnécfu?lﬂ? THRRrone
and R6 are

Xygen, ur or wher el n
aspeot] fapmastemte Ihgterdvydiiogegisalkyd Iskl;dtiuftccb Mrdfetred Sibs@iubate are at

atogns; wth the provisq that at |e of
Rjos R ot e Bt QUL s Sl ity H By dogen
[0@’4;] dgitRgn 'a c@ bEFf&ﬂ?aﬂce ﬁikche?ﬁcfi‘@ﬁ'a@d uﬁ;ﬁr@véd‘x@ﬁﬂ%ﬂﬂﬁﬁtthéf
egers to 2. 7 [0023] Inproved oil solubility

he@nmhtame ma‘ng@, s&ﬂ)acﬂl mlsmbur@gamhha}s sbewacmrm’lerr@h@webyxygen of

i BP e Dl kS 50 B RE tt plieussgfyed to e
coxhﬁ@ﬁ{dé' dfCotiheladE@gheeinaX’, hemwam AddpBndehely e&l&pémfrdm -
us in one aspect, at |east one heterocyclic ring

CHah ke {H(glishs exxasnedVH-ppeN@aloeuhas Bl is plvhfremang tosix Cﬁbon
sl T o AT g P Tl a8
CHie rdxggmmmmagoqﬁ iorthé alad\ednartmnianlyq:deﬁeasdl Earspavnes atere =

heteroatomls n|tr which in,s egard has shown
n ang RGRNFE MheB T oiygﬁa%wct Rﬁﬁﬁl%ffmﬁf?ngaé‘)’%lﬂ% 7% o

deﬂ?:?edh@ﬁéneﬁlédm&é‘hf/&ﬁ enl NUS anot her aspect is directed
onpounds of Formula Il wherein X, Y and Y

| [00@15]9 |An shéqcseimsfe:mrippus@ ceotailatfleasttwo Titogen hasioatoRys-is

N(al k) where alk is alkyl fromone to
Cth%g%%eﬁﬁ’dww&% More preferred is wherein X, Y and
Y' are independently selegted from = oxygen or
-NH group. Kh the ahque _pagtigularly p erred
conpounds apg | ; . < 2. In this

aspect gheul ar|ly pref ef i ned
when Fil“@gﬁd\Rz arle hydrc : [0025] A sugs"%k Z)gi

conmpounds coiyt eteroatons is
characterized by Fornula Ila:

wherein
R1 and R, are each independently selected from hydrogen and alkyl from 1 to 20

carbon atoms; X’ is selected from ~CHR3-, oxygen, sulfur or NRy4, wherein R; and

each Ry are independently hydrogen or alkyl from 1 to 6 carbon atoms, with the

- proviso that at least one heteroatom in the ring defined along with X’ is attached at a

position ortho or para to the bridging ring nitrogen; and Y~ is selected from -CHRs-,

‘oxygen, sulfur or NR¢ wherein Rs and R are independently hydrogen or alkyl from 1

to 6 carbon atoms; with the proviso that at least one heteroatom in the ring defined

along with Y is attached at a position ortho or para to the bridging ring nitrogen; and

* m and »n are independently integers from 1 to 2.

[0026] Another aspect of the invention is characterized by compounds of Formula

I



HR mMRHC( HR~ Y / X n wherein Rl and R2 are
each independently selected from hydrogen and al kyl
-from1 to 20 carbon atons; X is selected from

- CHR3-, oxygen, sulfur or NR4, wherein R3 and each R4
are |ndependently hydrogen or alkyl from1 to 6 carbon
atons, with tg SO tﬁat at | east one heteroatom
|nther|ng i ¢ ' att-ached at a
positio 0 orpara tol|the i Ng_nitrogen;
and Y' mi qR%é ect edy from CHR: ©f2n or NR6
wher ei n R5 a 6 3 wdr@égen or al kyl
from1l to 6 carbon atoms; with pro% so t hatomuula III
| east one heteroatomin the ri ng def| ned along with
"Y' is attached at a position ortho or para to the

bri dgh#&gin i Ng nNi trogen and mand n are i ndependent Iy

integers from1l to [ 0026]  Anot her aspect of

318 ﬁacrl"smémpé@ttbfrseké@dtfsp Brasegargd @ikytérpm 59 20

\ ot I
a%ﬂH az%véw}pr g ng_&ﬁ!lccmdcfr% %Iflgg E{g)g%el h epen ent’ly seflggétag%&
art iralepénddntiy bpdrageh @l diippl ffono intd 6 tarb@e atoosy Wish thet prosiso Kat at
is selected fro CHR3-, O en, [ fur
lefh @R FITRE R P 1RR TG ﬁ@ﬁfﬁ%ﬁ%&m@%?ﬁu ¥ aligﬁaliwzs‘gaéﬁ PFItigR Rt
‘d’a?molthE %ngéfﬁg g'?utﬁ;éé M LR P Grd3na eﬁ@er&l?%%le@t‘eﬂ from -

Feast one tom e ring defin al on
CHRs-abxmheshlm oaNBe sulmerannRo anchBs aric indepandently hydlre gen or alkyl

£ 1 SR IS PR a3 or e oF YRt v el potom
po@ﬁmﬁ@&j offfo Bf ﬁarb N6 @RI nd Witb 86 BndF: 2k K)dre independently

integers from 1 to 2.
[0027] Improved oil solubility and resonance stabilization may be accomplished by

alkyl substitution on the heterocyclic ring. Alkyl substitituents have an increasing
importance with regard to the degree of heteroatoms in the compound. Thus in one
aspect, at least one heterocyclic ring is alkyl substituted. Preferred substituents are at
R, or R;, or when present R; or Ry. Thus in one aspect, R3 and R4 are hydrogen.
[0028] In one aspect, performance has demonstrated improved results when the
heteroatom is nitrogen, which in some regard has shown improvement over oxygen of
which, both are thought to be better than sulfur. Thus another aspect is directed to the
compounds of Formula IIT wherein X’, Y and Y” are independently selected from
CH,-, -CH(alk)-, oxygen, -NH-, or N(alk) where alk is alkyl from one to six carbon
atoms. More preferred is wherein X, Y and Y are independently selected from ~

. CHaz-, oxygen or -NH- group. In the above particularly preferred compounds are m=n
and moreover when m=1, such intermediates are readily commercially available. In
this aspect particularly preferred compounds are defined when R, and R, are
hydrogen. |

[0029] The compounds of Formula I are particularly useful when employed in a
lubricating composition comprising the compound of Formula I with an oil of

lubricating viscosity.



from1l to 6 carbon atons; with the proviso that at

| east one of Y or Y is a heteroatom positioned ortho
orpara to the bridging ring nitrogen; and mand n are

i ndependently integers from1l to 2. [0027] Inproved

oil solubility and resonance stabilization maybe
[0aB@jonPhe Bibedai’mycompbdnybnmfhhis itwehiiaminolude henajor amount of base

o] bR YT TBATE N Ao BYBRdS 0 e dagragogy or bend
omgeéteaés%rrﬁcﬁ 1 106 GRAMPHPShend !mufsls b dRB&d bRgRRgle at

| east one heterocyclic ring is al kyl subst’tuted.
manghaureeth heabang sleﬁcstldelmiepermentnf fred sogrcamien

Thus i,n one as ar
RO beafel Heon SRR B e el i i
ideaTRRAY:y \Aﬂld TORK QM Estolgs WhdnSifiokiash utber, e bOHD Bagdatbsks
nitrogen, ich in some regard has shown i mpr ovenent

may/be my@etnredfusmm vamietbeftdhifereat praeasepstinglyding bykpqtdimited
totdgﬁglsﬁg% sglern Hr‘f’m? %%d?rfée\r/@%@c%ggmé(%hgbﬁgﬁ%ﬁ‘%n} &térﬁfcatlon

orrru

andreiefiginge Mekofireé keck ebhlf mmbstaﬁﬂﬂmy, freeCEH(m hﬂ@tenalsmyagdmed
. -NH-, or _N(al k) where alk is alk one
thyodeh SHIURCEREE, JASaRIBAETS OF BEVIY ﬁrqbaﬁe o1l of Bﬂﬁmrenﬁon

m%{ fe éﬂﬂ%ﬂﬁﬁﬁ&%&t HheChBsk Lﬁf ﬁaQEfbi'l ﬁgc'{?on pRA%HETy Hose M¥ing

oup ove partic referred conmpounds
a lanﬁnatmwwcamﬂy abrﬂ@oingreewﬁ?enumd_f; (Go‘)lwﬂ abeonter ceatlstakesy cap) éo

aba ] s P Ity et Y ad Bnpt s e ecp R fhnunost o
ab@ﬁ‘tdl ﬁ%taﬂfdmmr%@meuk%@ra Aay ThEus MRQtamp1) biléprephdea

are cul arly useful when enployed in a

frcrnm i mvéﬁnwgzanonpﬁethﬂem isomphiatnbaglefinor BAfh et fgnof
hyﬁ%n%ﬁonfmtw si rlog%rﬁ res ) usm ﬁ? L)Iﬁgﬁéc’#&t %dsrﬁr%ﬁéﬁgextgﬁges such as

in hlﬁéhéﬁi&‘r@sﬂlﬁp@bes%ml#ﬁ&feﬁf:d basil iobhe Ot édrh;rmseahttreg if any,
viscosity. Base Ol as used herein is defi ng
hepws BagHOTLk Bt Gy, BPC BHSEORUbRRESHRIOE RO FSt of higher at

10b&‘1@%11f .E@pt conponent that is produced by a single
manuf acturer to the same specifications (independent

[06F1]f Bk tsveinid enayrbe desived fotmuraguraklubocaing omly; synthatic

B AR e s cheet Tl o 8000
isoneHhiibl S8dyhRRLOWIRGh sREK RAkas WRABR }ﬁld%f&ka%és@ﬁocks

manuf act uréd using a vari etg} of different processes
produced by hgdrbgmclﬂos (tather thed solventgixgusting theosromgte wehpolar

cofg 8oy Pty Foie S RleESE ST Bryle SR HERPL Plegorica 7
Imbey &:rtbvta@ rabﬁ@éd M Amer&xbfhb@tmmmoer i4h Bdititin; addeetim I,
December 1998. Saturates levels and viscosity indices for Group I, II and III base oils
are listed in Table 1. Group 1V base oils are polyalphaolefins (PAO). Group V base
oils include all other base oils not included in Group I, 1L, IIT, or IV. Although Group

- 11, I1I and IV base oils are preferred for use in this invention, these preferred base oils

may be prepared by combining one or more of Group I, II, III, IV and V base stocks

or base oils.
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t hrough manufacturing, contam nation, or previous use.
The base oil of this invention nay be any natural or
- synthetic lubricating base oil fraction particularly
those having a kinematic viscosity at 100 degrees
Centigrade (C) and about 5 centistokes (cSt) to about
20 cSt, preferably about TABEStito about 16 cSt, nnre

g;(ri{sl%r@f}? l@‘é‘/oﬁa‘lf u%’ﬁﬁvfsﬁéﬁlﬁggdexfo f8¥%%ﬁ§f%“d§yﬁs prepared

T BRs T he gad%x{gggrl Zatron of ethyl enavlgcoﬁty,lndex

pol yal ph Y L OFAERAReBHNT hesi s
procedura@‘s%1 f%ﬁ%g:ﬁg%‘sﬂng%gl dé angsﬁ)(@l q H8$RED

such as (45 a?; e eﬁpyﬁs%%%‘gﬁ(ﬁc 5329701k ﬁr 1 §hdiase

aoill 1 ¢ 0 o ey
fir act i or: Lt S&“‘n 90; t"tsi‘tBra%“?sfangf% | ub r%ﬁh q%al Rt

Vi SCOSi tﬁ@@teéﬁtané? 0498 ghawlfgt * 100 %P%QL@S

The basg oil_ maybe derived fromnatural | uhr| cati nn
dlls, syrBieeter thanlonbquat &t 90% oi | s pErentsrtiancey eghelteof .
Sui t abl § saagsicoid lessahardesequalde st p8kandlssaihard2®y

i soneri ZaL0»% @fifuynt heti ¢ wax and} sl ack wax, as wel |
as hydrccrackate base stocks prodjced by

T ocCT r&haﬁ‘o‘?@ ud 50 &0T Vet EXFahid @equi®o 120
aromati g at &r@g% I he crude. SUI tabl e
base oil|s @1 F?}ose i'n API categories I, I1,

L, 1V |ah 53 urclef. ned in APl Publication 1509, 14th

Fditi an, Addendum | ; Decenher 1998..-Sat-urates—tevels
and vi scosity indices for Goup I, Il and Ill base

A R o et

(el P@fesdba&‘oﬁ!ls Octalsﬁ)r oil andiatdeiBopdtrold@noails, minéra) oils, knd eids
I.V. Al though Group I, I'll and IV base oils are

depyet Bopmeakeshalee i n this inventi on, these preferred

zo@g @nltﬁetﬁc%%flil)ag'lﬁ&ﬁ@@ oY TR M1 B REtcRDT € Of

V base stocks or base oils.

- hyflﬂ)chABh Bild si®dt asrpatsesrizd kidintexmpo lvherized iolafing ralledbestzenes,

ol RER O R P! SOEE ARt B RSB A0 Al tei

deH@ﬁtﬁfeEﬂ MERRYs andUobibloghed Mekof 294 the ABIVISPhtheds 1ubr1c:at1ng oils
det erni ned by ASTM D 2270) 4297 or ASTM 3120) Less

almhmiu@)al%]sm oxide pelymeny, interpplypices: CoRMAYIIYS aBg gngquges
therec?fa Witerein ht?ente}rgmgl I%%I%Ey ‘é'rJu%E hg% 1 o & fed W&t&%ﬁatmn,
etherification, etc. Another suitable class of synthetic lubricating oils comprises the
esters of dicarboxylic acids with a variety of alcohols. Esters useful as synthetic oils
élso include those made from Cs to C;z monocarboxylic acids and polyols and polyol

ethers. Tri-alkyl phosphate ester oils such as those exemplified by tri-n-butyl

‘phosphate and tri-iso-butyl phosphate are also suitable for use as base oils.

[0034] Silicon-based oils (such as the polyakyl-, polyaryl-, polyalkoxy-, or
polyaryloxy-siloxane oils and silicate oils) comprise another useful class of synthetic
lubricating oils. Other synthetic lubricating oils include liquid esters of phosphorus-

containing acids, poiymeric tetrahydrofurans, polyalphaolefins, and the like.

' [0035] The base oil may be derived from unrefined, refined, rerefined oils, or

mixtures thereof, Unrefined oils are obtained directly from a natural source or
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Il Geater than or equal to 90 % G eater than or equal
to saturates and |less than or equal to 80 and | ess
.than 120 0.03 % sulfur Il Geater than or equal to

90 % Greater than or equal to 120 saturates and | ess
than or equal to 0.03% sul fur [0032] Natural
syhtheiié Salred@. g),l doal, BRyle,ioncdrisehe] ininal) vaihost fuvtbgeeficetion or

tr%@%?r@féea%ms ﬁi@e o s Bk msiete g By gidiatly o
reﬁo?t? rgb@ H)?l E gﬁgkﬁ%‘ﬁ%ﬁ%ﬁtdlﬁcﬂ FrSmatiliafeh, Ud'f'%n ester oil

on o al o-substituted hydrocar on
olﬁmhai dimbﬁyafﬁmpmdx yaraificetidn prodessneaeh -of wihjohenay dgn be used

wigioph BrgHe BepIeat Rtk aiRe SR RER e saftria 81 Geepppe
ref ed §If Have 86&H tY@attédflﬁ%ne @Ffﬂo RAtleh fieptoqgigasie one or

ereof, and the . hetic lubricating oils
rnade&pmop amiiésy Seltaidlkwrémhw teébmpmsyn@lrl@e diptifagiopobyriraracking.

hygiécﬁ'maﬁgg? rf@%?&g%%ﬂf Vgtﬁylg}é/ %ﬁ%n a@%reogg)asrﬁ) gfugb ttf'ﬁatlon and
peRsfionf hlE 8f Whith arkdvei Hith@kiskilled &t the aﬁnﬁbﬂeﬁne& oills @bl e

cl ass of synthetic |ubricating, oil onpr,i se
obgained by eatimganpdbeoikyinipEocseses stnilar o éxogsa\lslegtt?,o mqge refined

% and often
oifty SR8 s R SIS IR Mo BRaUPRIEId € 1Bh LBt B and ofien
aré Adliipenaligl Bocsskdpyl tydhiniques freremotal iof spday hdditieesphdd

ester oils such as those exenplified by tri-n-butyl
bregkdapraredustidl tri-i so-butyl phosphate are al so
{oﬁycf]t a? P&erﬂé i@ éﬁeﬁgd@isbﬁwn&&%@f wixl thgpfsPBS e,
such as t e polya , polyaryl pol yal koxy-,
either alpmd gnan)clombmasnh miartbe aﬁoregadn@ngallamd/@r ayrghetis)base oil.

T T —

wz!u{ég bH A tubed WhSeToheF zShﬁfrm@&ﬁS@iHﬂbﬂ%ata@@nt ai ni ng aci ds,
ol yneric tetrahydrofurans, pol alphaoleflns

{003 Ke. 1t [mp):ggqrreqiﬁ@ UHB BAST RIMAHRET agra91} ipdh qb&qgtmg OJ ote this

i ‘;rjﬂn]rggél R Ir 5}16&1? f bJs oﬁfa's ALY ﬂe?mg Qémpﬂke?étﬁt%rv@ls% or more.

of . I ne S are obtal ne ect | froma
Proftred ainosﬂus lo€ Bagroil cfbmmsaabmﬂ 40 vao%rtoeb(m 9. wt doof at least

shal db h f:
ongt Crpunls Bhans TV pres st mrereriabagrser Him SHPLF0 WA 4dp paowt
97 \919 '“/Ugﬁatalea%bé’xlleeoﬁrhlouﬁ bt &t BEET A bERUi] o rhérePréFerably about 60

retorting operation, a petroleumoil obtained directly
wi Vow abioat 97 wath ofiat least ane efGwoup Y, I apd TR ibaseoibli(Phen . %

is géao gqgn,%§ }ser{a eg'rlnggattolwotn“/ ARi e ﬁl%hcgt?n%hmﬂfmlg\é% o%r%g sﬁ&?@ed.)
A more preferred embodiment of this invention may comprise an amount of base oil
that comprises about 85 wt. % to about 95 wt. % of the lubricating oil.

[0038] The amount of dibenzo[b}perhydroheterocyclic amine compounds of the
present invention in the lubricating oil composition will be in a minor amount
Acompared to the base oil of lubricating viscosity. Generally, it will be in an amount
from about 0.01 to 10 wt %, preferably from about 0.1 to about 2.0 wt %, more
preferably from about 0.3 to about 1.8 wt % and even more preferably from about 0.5
to about 1.5 wt %, based on the total weight of the lubricating oil composition.

[0039] The following additive components are examples of components that can be

favorably employed in combination with the lubricating additive of the present
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wi thout further treatnment. Refined oils are simlar to

the unrefined oils except that refined oils have been
-treated in one or nore purification steps to inprove

one or { nore properties. Suitable purification

techni ques include distillation, hydrocracking, ) )
intatioat Tieat iergmpldevbaddityes s previtledsot itlagitatothe paaseel myention,

base extraction, fjltration, and percolation, all of
bujtey g pet Wa&%ﬁ todiphise skilled in the art. Rerefined

IOQ‘?%S] %)%i&slﬁ@s AiperaRy: AkS9t LRBinURREs, Qilenyl McHRPEIASS €S

0 those used to obtain the refined oils.
mddifsé withraghérmeghndd ¢anpuedasush ak ntwiena satberdtai ned or

5ed oi | d of.t. .addi t.i Y d
poRpSERRREnac Pl anavardr TeRuite b P adaBIgESTT e
subkigRkdewn products. [0036] Base oil derived fromthe

hydroi soneri zation_of wax may al so be used, either
(084 dne(BrOxidateumiphibetoison with the af oresai d natural

/ t het i .. i Bk i S
1080 DB She BngRTE Eidaron BARICHE Y 4-RRRIGebist2 6ol
buYiphdiel), 8,4-BRKSS dRterrbutilphamly, her-bis(2-methyl-a-tert-butylphenol),

hydr oi soneri zati on catal yst, [0037] It i pr.g&err %1(]%' )
2 2 mei oIS st cupr PG pbeioDy o Hevty s Plisle Ry R g-fer
buftphotoh foa KPR Raen Bl Gl A phinoh?22-Rlshy RRcbis(t-
mefpGusnyiphdmbe2 Al-Isobapipddns bighoutiméthylphendl, 252 -about

97 w. .%of at | t f p L, LI |V .
meffylepibigiparehutt 5 grteay PRt Gbst e e P gt &

S i- AV b

texg-iz)ﬁl%‘%-e&%fgehegélé?,@f@cﬁ e@YL6QErt gﬁl@}l‘-ﬁ%\l}\ﬁ(ﬂ, 4 6 4i-8Rdo ase

erabl y“about 6 %to about 97 wt.
diffethiylaatinb@astsodr o6-af-te@ 4[N dimethylanzindmpetylphseolbidi4'-
J W.. % i d h BN, 0t f ' t %
thighisCnanetibrienth PP D e AL IR -ty Pap, By
méglgy1e4ﬁp%ﬁyfs%n%mﬁﬁérﬁgnlsuﬁmet BicBhik [B/S1-te@RbTpM-

nprise an anount” of base oil that conprises about
hy@oxyben#d) o about 95 wt. % of the lubricating oil.

38 he anount .of di.benzag f el |
(ol oD RGeS e SRS A R bRG DX LU
phesyard-gaittngdamide, aigRghicd omaphitlyldatine.n a m nor amount
conpared to the base oil of lubricating_viscosi t)s.
[0€gt er 32 Pifaer typesiimpataliithiosarbamated g, 2incy oI A o
9 i about 0.1 to about 2.0 wt %
m%l‘éﬁeb&(%@éﬁé@ﬁ@gﬁ%aﬁag out 0.3 to about 1.8 wt % and
[O®48Nn (O) Rugtiistibit@b Yntitwsnagdme)t 0.5 to about 1.5 wt
% based an the totat{%‘vvei%‘h{ of the Iub.rii‘?tin ]%il |
(00485 o Dr Yomgnic palyssy el HEns SHrtaghpsty SAgt 1 RAL CSRpHIRER faury
- (ﬂ'{j@gﬁ i SHRP PRSI efhel, Ry X @Eh heawastabl Vether,
eﬂg&nﬁeﬁ oye ?ﬁ%ggfrlrjtl)gﬁlﬁati on w tehn%h%&?ub?i@g%ti ng ad%j,iii ve
pobfoxyeibylene seftpheayl ether, polyoxyethylene octyl stearyl ether,
polyoxyethylene oley! ether, polyoxyethylene sorbitol monostearate, polyoxyethylene

sorbitol mono-oleate, and polyethylene glycol monooleate.

[0047] 2) Other compounds: stearic acid and other fatty acids, dicarboxylic acids,
metal soaps, fatty acid amine salts, metal salts of heavy sulfonic acid, partial
carboxylic acid ester of polyhydric alcohol, and phosphoric ester.

[0048] (D) Demulsifiers: addition product of alkylphenol and ethyleneoxide,
polyoxyethylene alkyl ether, and polyoxyethylene sorbitane ester. '
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i nvention. These exanples of additives are provided to
illustrate the present invention, but they are not
.intended to limt it. [00401 (A Ashless dispersants:
al kenyl succi ni mi des; al kenyl succinimdes nodified
wi th ot her organi c conmpounds such as ethyl ene
[om(]jb%mmtrm@@kes&ue apénitsiRTesenaNdsufukiead/bilss diphemyl sildids,
nodi fied with boric acid, alkenyl succinic ester.

metad4uphlomyteaeie shlpapated Ambithagens: byraya9fids) phenol type

phenol,i i.dati Wala]We]] X
ﬂuﬂ?,r% -yrlr%@ﬁéﬁgé{ne%ﬁ§¥E?@Hé@t§%{a%i but yl phenol ),
[08604" -(P) Ffidiidn shodiferst fanytajdopbk faty) aeid, amine, borated ester, and

4,4" -bi s(2-methyl -6-tert-butyl phenol),
other ssierSnet hyl enebi s(4- et hyl - 6-tert - but yl - phenol )),

- ey bk ' iBBLHWhInR1A8 bkymbb¥drRbrditlidcarbamate,

[0%11' @%Jﬁlglgaglﬁggﬁég?g?%é% di -t e.rts-f%u?yl phenol )1,Gar A
sulfuzednatymplddetnirs przanorphosphoddithiepteppramesilybdenum

MBI U G

cofhpButll, nh& shIfiRLHoM adni AR Y baBRER bomBleR cdinpound
tert-butyl 4-et hyl phenol,

(06523 - (Eha{ibepisity bdsk dmprorgrs: pumethactylage e pelymes, cthylene-

- di et 1 NO- R = il - 5 ¥
propy, e%b@%gsﬁgvﬁe;ngggdgﬁ% )cgp%?ﬂ'gte_?é; ﬁycﬂ“ﬁtléld Nyrene 1soprene
cogéliyﬁa%f@ p@lyIvebitylené ahé dispbistuyt tprevisdopity index improvers.

, 2" -thi ogi s(4-methyl -6-tert-butyl phenol), bis(3-
[0G83] hﬂ)quwa%sé?prssSﬂ%tﬂp%m?hﬁléﬁitwﬁw@tﬂ- fide, and bis
2 5- & t 4 : o
T S e e
pobimpdaeny| ami ne, phenyl - a- napht hyl ami ne, and al kyl at ed

oSl n RS ek e e Rkt eBho wHAE e ETLes brigyagy

i [ yldithi ocarbamate). [0045] (C) Rust
inh?%%@g%?%tﬁé?ust agents): [0046] 1) Nonionic

pol yoxyet hyl ene surface active agents: pol yoxyethyl ene
ry, et.her xyet hyl ene hi gher al cohol ether,
[Odr%llfy 88 roded wyl et her, pol yoxyet hyl ene
[om?]y | THhaRy bivehigbjpepgtixhseaidyylienrines bthisstresutiph may be
et her, _pal yoxyethyl ene ol eyl _ether, go{ ém(ﬁhgl ene ted
preparad; hyghe fellnsans geisral methedsswd erassiwss 1t pfppreciate
Q; - GO reAER13A Bt Brures, times,
e R o o e oA e P, time

mdlatdtips af tedstand] siventy plesures; s, are givtmlotien ppwess entlifions -
lts, netal s..of heav [

" acid amne s sal y sul f.oni c_aci d
a8 5 S5oR BRGSO R Ao D B TR P EoE R
wititfle PASRRRAPIaEafS b8 Eolvents used, but such conditions can be determined
by one skilled in the art by routine optimization procedures.

[0058] Those skilled in the art will also recognize that it may be necessary to block

or protect certain functional groups while conducting the following synthetic
procedures. In such cases, the protecting group will serve to protect the functional
group from undesired reactions or to block its undesired reaction with other functional
groups or with the reagents used to carry out the desired chemical transformations.
The proper choice of a protecting group for a particular functional group will be
readily apparent to one skilled in the art. Various protecting groups and their

introduction and removal are described, for example, in T. W. Greene and P. G. M.
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[0048] (D) Demulsifiers: addition product of

al kyl phenol and et hyl eneoxi de, pol yoxyet hyl ene al kyl

et her, and pol yoxyet hyl ene sorbitane ester. 13 [0049]

(E) Extrene pressure agents (EP agents):, sulfurized

oi I s, diphenyl sulfide, nethyl trichlorostearate,
WG| Brdieahe Groanhh teme Syhmasy, ISetadi Eltion, Wiley, New York,

f 1 uor oal kyl pol ysi | oxane, and | ead napht henate. [0050]
199 andrrpierdnees %%‘Gitmféms: fatty al cohol, fatty acid,

am ne, borated ester, and { other esters [00511 (Q

Mul tifunctional additives: sulfurized oxynol ybdenum
[oosd) hi Daatiddamat e, sul furized oxynol ybdenum or gano

hosphor odi t hi Qat e, . oxynol ybdenum _ nronogl yceri de,

(0B o tibrrize| Pl BHEC I Ae e (REPENEY BHERiRH o=n be

pr%%% @the ‘f&ﬁ@ﬁ&pgf diﬁ52 oﬁlzﬂ}}ét% AR AL YIRS QBB ce (7).

compound [ 00 Iscosity Index inprovers:

pol yfethacy,y Xt ype pol ymers, yheng- | ene

(ReoRP N~$ty e%}~n§ prone(R; |_N*hyd at[BerRy) ()
st ymendisop Jcopalyners; po obut y nd ‘n
di spe

i
i spersant type Viscosity index inprovers. [0(3%3] (1)
Pour point depressants: pol ynethyl nethacryl ate.
5 ( il ; :
100617 e her R BAIR ok m B e B e Biiop spqyences
depésed in (Ih) didt(@ds: zi nc dial kyl di t hi ophosphate (Zn-DTP,
primary al kyl type & secondary al kyl type). [0056]
General Synthetic Procedures [00571 The the

di befzg] b] per hydr }h\eb(er ocyclic am nesY f/ hi s
i_nygntT on_syayhe -~ p pgﬁ_e y Ihe(gﬁ
(Rhet nd gﬁoc@e . ?{F}ishoul be

X
! erdl }};R 1
gﬁﬁ;‘@t, at 2)n()

where typical or prefferred process co di tions (e.g).(,
reagtion tenperatureg, times, nole ragtios of

reakt S0l Ve ressures, etc. e ity g o>§ er ) "
(R1pr eks oohitit¥ans n&/’gkﬁo b& iye ess othedwi we Re) (1)
statyed.”™ Opti mum r€acii on conditions nay vary wWtIXthe
particul ar reactants or solvents used, but such
di.tions C be d , g, ned-, | Yol he
QU e P R g e L
NEBKCLIBY®briln the art wll also recognize that it may be
necessary to block or protect Z{HSai n functi pnal

(0G99 bu gdeviRrp recsaiivos shry e He(thard 6 Ate apihiythe art for the
syrgfé%%s:&;ﬁ'i ; %I{ag'lg?éﬁf h'Téh%?Eﬁﬁ@l{plhgg gz[eﬁ{o% geldpPHcAbi Ot AnYAYthesis
of dibenzo[b]heterocyclic amines. Particularly noteworthy coupling reactions for the
synthesis of anilinoquinolines are described by Buu-Hoi, Royer and Hubert-Habart, J.
Chem. Soc., 1956, 2048-2051 and Okada, Suzuki, Hirose, Toda and Ozawa, Cherm.
Commun., 2001, 2492-2493. Buchwald and Hartwig have developed a palladium
catalyzed coupling of aromatic amines and aromatic halides which is applicable to-the
synthesis of dibenzo[b]heterocyclic amines (Wolfe, Wagaw, Marcoux and Buchwald,
Acc. Chem. Res., 1 998, 805-818 and references cited fherein and J. C. Peters, S. B.
Harkins, S. D. Brown and M. DW. Day, fnorg. Chem., 2001, 40, 5083-5091). A
copper catalyzed method has been developed by Patil, Kelkar, Nabi, and Chaudhar,
Chem. Commun., 2003, 2460-2461.

[0064] There are severeﬂ methods to reduce the dibenzo[blheterocyclic amines to

dibenzo[b]perhydroheterocyclic amines. The methods that can be employed are the
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group fromundesired reactions or to block its
undesired reaction with other functional groups or
with the reagents used to carry out the desired
chem cal transformations. The proper choice of a
protecting group for a particular functional group

sahd ds these foeddireducappaf Quiholine to rRraidroh@idolint proeidad that any
Var.i ous protecting groups and their introduyction and
fyngienrdty Whish desepsiipe EPWEF%? regucdippieprofagtef. Hyrogrraioa
t
c&fﬁﬁnﬁg gﬁé GMS%%Igsr?gvé étho?e{) % de&d b\éﬁ & @%&ﬁw g}'re iR gfgdlle‘? and
Camﬂméﬂde@ewn@dzm @gaexcn&’yn[i@ﬂs,g]WMiBhZa’m &o@Mﬁe]Pre‘Ehe

H RO SHEA B Oh ENMGRSS s g dro B mRES PRGOS et pacthods of
re(q{l&ﬁﬁzié) h@ﬁcﬂﬁé@ﬁﬁ’ﬂiﬁcﬁmﬁl‘\%aﬁ%s ik Uﬂg&r{z@m%isﬂﬁ%ﬁmnon,
1992174 Al)anemamChqqmval Socmt)[ @%11poqm@olme has been hydrogenated
ot SRR ALRGh A S P BRullh RRRRERRL R RmdpS of o

91/%' 13X The rédlucéor of Gilinlird2 t&etrhh;}@oc(dlﬂohn\fs with s¥diu¥ ~01
(R-4 YN + 7 4 R R2/n (111)

 bopohydnghe g s hiprris s desoriiad by Nogexnd Kdgydhom. B
d d
BBk T b4 T bl araublitnesty Py lsalimplgy i

sodiven kerolmndride ih hadaimedim is deberibegybytthdisils amd Heald, Synthesis,

c_i, phen iz;\m'_nes. These coupling nethods are applicable
1%78 ¢¥0s nt hesi s of di benzo[ b] het erocycl i ¢ am nes.

[obedt | Ruleﬁaﬁﬂl Al U0 YCRUIPY 1 0 nbEARINEOMS cBﬁ%oﬁx% of this

synthesis o an| I 'noqui'nol i nes are describ
nBugioploan biRprepared ot rédepeng thidadegnence J Thus the reductlon step would

precede the coupling. The coupling would be done as depicted in (V) and (V).

m(R4HC) I}z + HoN C[ (CHR2)n m{R4HC) D NQ (CHRz)y (V)
Y, X

m(R1HC)/ ~ 1 NHp * Z-- \ \(CHRz)n i m(R1HC)/ d %»FJ{—: = \(CHRz)n V)
\Yl N L X'/ \Y' s S X'/

EXAMPLES
[0066] The invention is further illustrated by the following examples, which are not

to be considered as limitative of its scope. A further understanding of the invention
can be had in the following nonlimiting Preparations and Examples. Wherein unless
expressly stated in the contraty, all temperatures and temperatures ranges refer to the
Centigrade system and the term “ambient” or “room temperature” refers to about 20
to 25° C. The term “percent or %” refers to weight percent, and the term “mole” or
“moles” refers to gram moles. The term “equivalent” refers to a quantity of reagent

equal in moles, to the moles of the preceding or succeeding reactant recited in that
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Chem Soc., 1956, 2048-2051 and Ckada, Suzuki, Hirose,
Toda and Ozawa, Chem Commun., 2001, 2492-2493.

. Buchwal d and Hartw g have devel oped a pal | adi um

catal yzed coupling of aromatic am nes and aromatic
hal i des which is applicable to the synthesis of

. eﬁ' Qb NEtBI LGSk 6 ffileasgt b hblemeV\AUhsve ghiene proon-

Buchwal d, Ace. Chem Res. 1998 805- 818 %ﬂg
mamﬁmé@%SPth@rreirnoram ryweye, defszmined at 300 giHz, signals

835 g B BB 101 B )

tripeay\ty] dvetle pesletbydtRajubdtets Kp) dkarmulalets (nainshdisudfzes o,
Chem Commun., 2003, 2460-2461. [0064] There are

cysk% @pafechd-hods to reduce the di benzo[ b] heterocyclic
am nes to dibenzo[ b] perhydroheterocyclic am nes. The

E{%d!ggs that can be enployed are the 15 - -----------

as those for the reduction of qU|noI|ne to

bR Reea et PN S Bl raaBor R s fretect o,

tﬁyﬂf [inamGRendi tions that can be used are those
© gés rlbgd ?gr qui nolines in Rylander, Catalytic

Hydrogenatlon in Organic Synthesis, 1979, 213-230,
Academi c Press. Hyefoggpati onpfg q-'nollnes to

t et rahydroqui nol i ngs as wel H as pther nethods of
reduction i s descri® ; k Reductions in
Organic Chem stry Sec 1996, 72-74,

Ameri can Chem cal Sochke g 3equi nol i ne has been
hydrogenated to 6- an1notetrahyorqu|noI|ne with a

t /
o' L Rn T s i U Ae s Al (et o Atroed i
1. @, PhiesoSi Bm{aﬂm’fspﬂ)mmxdem -and M HZQWb[ﬂ)iyphdoag i@eeni. 2001, 40,

descri bed e and | Phar m . . Bul
03503 ipig L. of e GeBAOT s O T Erah Sl oxide
wishRRRREA M b A6 Mhiks of AFaHTEROOMURI I ARogifator. The
soh‘njmn h%lfﬂtered]mﬁtﬁlgh ﬁﬁﬁerﬁEﬁEouq m@sqtomememm washy;, angdhen

SR I R ey S

wabUhdidRGasi8duirtd @ReSHAR WYL tatd MR RABIbIdM e@gm Iabétii]ﬁ layers
The coupling woul d be done as depicted in (1

werg/washedywith Rringidredioverzpbydmpy wpgaesmpfuifapefiligrgd 2 i
coglcentra?eﬁ n(z vc\zguo 0 ylgl(d Y.25>érams of brown oil which was the desired product.
"HNMR (CDCl3) § 6.5 —6.75 (m, 6H), 4.8 (bs, 1H), 3.7 (bs, 1H), 3.25 (t, 4H), 2.8
(t, 4H), 1.95 (p, 4H), 1.6 (bs, 1H).

Example 2

[0069] Step A - Preparation of N-quinolin-8-ylguinolin-6-amine
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YX\ /YHiI X\ mM{({RRHCO\ NH2+Z (CHR2)n m(RtHCQ\ \ ' N
(CHR2)Nn (V) X Y X EXAMPLES [0066] The invention is
further illustrated by the foll ow ng exanpl es, which

are not to be considered as limtative of its scope.

A further understanding of the invention can be had

in the followi ng nonlimting at i ons and

Exanpl es. Wherein unl ess e} sly Syated in the

contraty, all tenperatures § enper at ures ranges

refer to the Centigrade systesf ang#fhe term "anbi ent"
or "roomtenperature" refers tijo about 20 to 25 C. The
term "percent or % _-ref t onwei ght percent, and the

term"nole" or "f 5rs to gram noles. The term

"equivalent" refefs to antity of reagent equal in

noles, to the nole e precedi ng or succeedi ng

reactant recited in that 16 exarrple internms of finite
(007 © 7% ERULLA T8\ e b dTEer, FIELCARUR:, aRf Bfdfen
1 C reso ce spec . ‘wer e
mlete\trﬁ addee d 3 aimin&fhindline ($ L grans 29@r1ﬁmalm) gredmaguinoline (6.0

CHyLEEm T T B g
mrﬂb*l@ )t ) ().qzrsgﬁﬁ%n%&r@?&t) S, Wina (6. @Erérﬁé‘ e rIn‘i’loles)

cyc és péer se 006 Prepar ati on of
sodth]teﬂ-h'ﬁ,tdbﬂd@@rhgtymsp@@ mohdles) @ng lax)hyll,r@;s&plﬁene (80 mL). The

bR SRR AL U L0 el

pAd of silita éTetIﬁé§1 ® dH@JKhéiﬁel t8d with Brown
ﬁlt@FeﬁQBfoQ%W alpdd o, si lno% ilic®ge g»a 5 51(11)83 i

dichgomethehe éﬁﬂeanamthwl@gﬁa@ (69 md-)0 'wa cgmhingd grganic layers

I atin oxid 0 a
weft e CHifed Rt R P RO ARE sl 2 Gphml Bl
on $iHct ige BIMNAG with 4 mxade/éﬂiymdsghtaigraﬁleﬂm aﬁﬂosd aa rgtzhns of the
concentrated in vacuo;, and neutralized w

desitpdawedncs ati? ipHmy erlisk i HOYMRHE TGk 6§ @ha&» &éébs 1H), 8.0-

er and extracted three tines with
8'22(11]}1;??_530‘2% a%lg.’ e conmbi ned ethyl acetate |ayers were
[007a heXlepBL-IPr&fdraiin AWN-ER, DMetetrandyshiviniinrigh€sd, B

sulfate, filtered and
tetrahydroquinolin-6-amine -

=z

(j@/NH
N

H

[0072] A solution of 3.68 grams of N—quinolin-S-quuinolin~6—amine from above in
60 mL of acetic acid containing 0.22 grams of platinum(IV) oxide was hydrogenated

at 40 psi for 2.0 hours on a Parr low-pressure hydrogenator. The solution was filtered
through diatomaceous earth; concentrated in vacuo; and neutralized with 3N agueous

sodium hydroxide. The aqueous phase was diluted with water and extracted three

times with ethyl acetate. The combined ethyl acetate layers were washed with brine;
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concentrated in vacuo to yield 1.25 grans of brown oil
whi ch was the desired product. 1H NWR (CDCI3) S 6.5 -
6.75 (m 6H), 4.8 (bs, IH), 3.7 (bs, IH, 3.25 (t,
4H), 2.8 (t, 4H), 1.95 (p, 4H), 1.6 (bs, 1H). Exanple
2 [0069] Step A - Preparation of

dn[@ﬂ% érr}sﬁl!h{v&'ogs Waghtisioh bilfate, FMiertd and CoficeblrathitirBvdcub td yield
0070] To a flask equi pped with a magneti (: st

L ol bondeini Thesmln s <dgumionip e icacpph gluting with

heégrg eapﬁa%g?tatg:gb’% er% &0 %ffgrd 3"% é)? g@ﬁ%&? groduct as a purple
sofci)ﬁ.idrg’i @limm%{qggmﬂpg@?s 6140619X1@h S}, 130B W, ), (206-2.9fltB ST,

1.8-ad-(&, 2 bi s(di phenyl phosphi no) -1, 1' - bi napt hyl (0.6
grans, 0.60 mmoles), sodiumtert-butoxide (4.7 grans,
49. 0 mmol es) and anhydrous toluene (80 niL). The
contents of the flask were refluxed for three days;

to roomtenperature; and filtered through a
pad of silica gel. The silica gel pad was then el uted

[0873] h ]ﬂrppardh@hbﬁiﬁ(ﬁ?;étdﬂmﬂeo admnmfyraarfdylét%ﬁzﬂl ¥éerhte (60
(}%‘g‘f Thsg combi ned organic layers were concentrated in

bepzf 35391 d a yel low solid. The solid was
chromat ographed on silica gel, eluting with a

- hexane/ethyl acetate gradiewd to-afford 4.4 grans of
the desired prdduct asa ' H NVR (CDC13)
6 8.8 (d, 2H), _ 4
(m 7H). [0071]\§ -
of N-(1, 2, 3, 4- tetrahydroqw nolin-8-yl)- 1 2,3, 4-

t et rahydroqui nolin-6-amne N H NHd\I ng 1] A, .
[0eHlut Ton fles gqmegﬁ@phsa J@pgnetlc stirrer, reflux condensot, and nitrogen

Ui M930RAME 338 mEdisE.
lnl(%%% (?deg g% %‘h ﬁpgil)ér??ﬂglr élf}i\%s of platinun(l V)
prépeirétbasia F byt oot SdPataNoﬂD%QWﬂ%ﬁ) 3:gomekss on a
d1;3?qrr{)l£nggfﬁulpe{ e(%sé%rg?rarlr}g/ %2 Ao e% rrzs(la%enzyh eneoa@et\'\ﬁ(%dlpalladmm
(0) (0.61 grams, 0.67 mmoles), rac-2,2’-bis(diphenylphosphino)-1,1°-binapthyl (0.83

grams, 1.33 mmoles), sodium fert-butoxide (6.44 grams, 66.6 mmoles) and anhydrous

toluene (60 mL). The contents of the flask were refluxed for three days; cooled to
room temperature; and filtered thi‘ough a pad of silica gel. The silica gel pad was then
eluted with dichloromethane (200 mL). The combined organic layers were
concentrated in vacuo to yield a dark yellow oil. The solid was chromato graphed on
silica gel, eluting with a hexane/ethy! acetate gradient. The resulting solid was

recrystallized from ethanol to afford 1.8 grams of the desired product as a white solid.
' NMR (CDCly/D;0 ) 8 6.55-6.95 (m, 6H), 4.5 (t, 4H), 3.15 (t, 4H).

Example 4

[0075} Preparation of N-1,3-benzodioxel-5-yl-1,3 -benzodioxol-5-amine

19



t hrough di at omaceous earth; concentrated in vacuo; and
neutralized with 3N aqueous sodi um hydroxi de. The
aqueous phase was diluted with water and extracted
three tinmes with ethyl acetate. The conbi ned et hyl
acetate |layers were washed with brine; 18 dried over
anhydr ous magneshpum 2 i Ltered ;and concentrat ed
in vacuo to yiey)d 1 ) ) lid. The solid
was chr omat ogr aphed ing with
hexane/ et hyl acebas 0.8 granms of
the desired product as a purple SO|Id 1H NWR

[O(g‘)%gc 1&@9 ?ng %E\?pp%d% @1 aéﬁlixg]?e't_n: ’Sﬂﬁiflz %( F%er%ﬁ% vand n1tr0 gen

inlBY ®aPddlel OM-(methylenedioxy) aniline (5.34 grams, 38 9 mmoles), 4 bromo—
of N(2,3-dih droI-benzofuranSyI) , 3-di hydro-1I -

1 b metbrianetion) Repreee (6ALSETS, & -Poomliesho a flask
frfﬁﬂg;egggggwéea%&oﬁﬁﬁgan% (g gmegm{seé R msiegdensor

blSZd@hehyﬂpm:Bpinhe)laknmoémr(aﬂQ@rm 763 makE).goding tegsh@oxide

(4 3B a0 401 7ok gt Brs e bt KA B ool e sk

wegé e %09 @mbl%%)da s; cooled {0 room temperature and filtered through a
benzyl|deneacetone)d|pallad|u

61
pa@ Dﬁﬂhqza gel6 Thensibice gyl pad was then eluted with dich oromethane (240 mL).

S5 TP i B e (1.

ThE 6il6v ¥Rk Bto ﬁh@rﬁwsiﬁ@i@el dlmingaﬂﬁhéﬁaxaﬂihl)ethyﬂaeetate
contents of the flask were refluxed for three 8 ﬁa%eand

grasisant éyafferd @mm pExplavasalide The polid s gt iyl
ﬁlt@?e‘aﬁgf H fti[@ ?%%feld XE@&F%] s Pafivastidt henavel wsdi; )

hane e conbi ned organic

8 0. ApE RE) WIS (s,m{)geesm,tm BiB5aciih, §.85 thsel¥).a dar k
yell ow oil. The solid was chronmat ographed on silica
gel, eluting wwth a hexane/ethyl acetate gradient. The
resulting solid was recrystallized fromethanol to

Perfbfrpante Exgmgteans of the desired product as a white
solid. 1H NWR (CDC13/D20) S 6.55-6.95 (m 6H), 4.5

[0((17% 4bfidatfonldudiés of4hB prdﬂuaﬁ'@lf gcléetéDBTmhpl By wpmraatnanimxmﬁn a

benzaodi oxol - benzodj oxol
bu}lg.qnh]m@won bench test as (%éscnbed by E. ZS %‘lamagucln et aT. 1nernbo%ogy

Transactions, Vol. 42(4), 895-—901 (1999). In this test the rate of oxygen uptake at

constant pressure by a given weight of 0il was monitored. The time required
(induction time) for rapid oxygen uptake per 25 grams of sample was measured at
171°C under 1.0 atmosphere of oxygen pressure. The sample was stirred at 1000
revolutions per minute. The results are reported, however, as time for rapid oxygen
uptake per 100 grams of sample. The oil contained a catalyst added as oil soluble
naphthenates to provide 26 ppm iron, 45 ppm copper, 512 ppm lead, 2.3 ppm
manganese, and 24 ppm tin.

[0078] The screening formulation contained in a Group 2+ base oil 7.0 mmoles/kg
dialkyl zinc dithiophosphate, 4.0% polyisobutenyl succinimide, 0.5%
dinonyldiphenylamine, 0.25% polyisobutenyl succinimide (this polyisobutenyl

succinimide also contains 5.5 weight percent molybdenum, 48.5 mmoles/’kg
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< :11::), [0076] To a flask equipped with a magnetic
stirrer, reflux condensor, and nitrogen inlet was
added 3, 4- (et hyl enedi oxy) aniline (5.34 grans, 38.9
mol es), 4-brono- 1, 2-(net hyl enedi oxy) benzene (6.41
grans, 31.9 mmol es),

ovefliasddlianemna Klhifeiene aaetoaneindioih Vab impaofey). QUdaHongreants fest
0.8 mmol es), 1,1'- bis(diphenyl phosphino)-ferrocene

regults 20¢ pyesented ip Tablerpl es), sodium tert-butoxide (4.20
grams, 43.7 mol es) and aphydgous toluene (40 ni). The
contents of the flask were heated to 80C for three

Peglormaneeof silica®§WIS The sili caOERTHOR Yas t hdf © ap1d Os
Bramplg wi th di chl or onet hane. ( 24009489 Samile ¢ onpi nelfpieke
organi c | ayers were concentr at edvaight psregatt o (P& Weight percent)
d@ake yel low oil. -The oil was chroma®ographed on 14.1

. sild ca gelConfauitiveExahiple &' hexane/ el acetate 32.5
gr gdi ent mnﬁfafﬁfv@ fﬁcagm‘ of yell om0%ol id. The sol 4d0

wa tritur@,tr@ﬂj, MieeRgpang? and  filgsyed to af ford 31.9
grsyrrs of ?ggn é eStlplRdet as a whpdee solid. ' H Neg%s
(chctsy SEHTL T

5.85 (s, 4H), , 1H). Perfor ce Exanples

., 6.55 (s, 2H)50,6.35 (d, 2H),g50
L+)

[0G77] Oxidati ayp es of the pr ln?gg’ts of sel ecte} 7'0
Exdnpl es were PP&F out in a bul il oxidation 1;5
beflch test as &&38Wl%dd by E. S. V. uchi et al. ip-
Tritbol ogy Tr akgaepicchs, Vol . 42(4)1.0%95-901 (1999)74-8
Inkthis test tHsamplesd of oxyvgen upt®®% at  const ant36:4
pressure by a given weight of oil was nonitored. The
rohiBX® ES{digtbny(anfigel slkiyRredtviite), 4 fAerintetpilpbmone) evailable
coHRAGKBIIP Bom?Oibal@dBy of sanpl e was neasureﬁhat 17%C
2,4 R : : i : ; e sanple

43\2?@@1&90@‘1@%?%%5& Rhai101¥ 89t PCEARMNEiSa

tirre revol utions per mnute. The
results are reported, however, as tinme for rapid
oxygen uptake per 100 grans of sanple. The oi
[08TNt almeskcallarbaldtbn atitetomperfirmasead aftHeeformance Examples €

napht henates to provide 26 ppmiron,: 45 m_copper, .
thmppgh Fgmhwlgwtaxgc;c@fowﬁaﬁm@g tsated toaﬁaiggﬁgxﬁ rﬁn[n? ation with

- ) : . . | )
A R
width Werebp spitad e/ithAC@Appative BampleAy in sliyleiad diphiaylamissgs

RSN B SLOR 0,826 B2 XLACHLSRY, g s
 (pURRhoPELAHM: TRLHRAPAURBmTie: IERliRSIdoy2o evardhsed

cium sul fonaté detergent and 0.3% V.|. inprover.
CompatiathiedixabpheB. Tlsedvantages on oxidation inhibition can be seen when

constraining the heteroatom into a ring.
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results are presented in Table 1. Table 1 Perfornmance
Sanpl e Concentration of H to rapid 02 Exanple added
Sanmpl e uptake (weight percent) (0.5 weight percent)

" Base - 0 14.1 a Conparative Example A 0.5% 32.5
Conparative Exanple A 1.0%41.0 '1 Conparative
Exanple B2 0.5%41.9 o0 Conparative Exanple B2 1.0%
83.5 E Exanple 1 0.5%85.0 Exanple 1 1.0% 111.0

Wm/&béﬂg]igffglﬂ' O o Exanple 3 0.5%51.5 t Exanple
3 1. 0% 94, Exanple 4 0.5% 36.4 'lrganox(r) L57
(di phenyl am ne al kylated with 2,4, 4-trinethyl pent ene)
avai | B emmpomirecordihgd 4o fbrmatia C ba- Gei gy
24- (2- octyl am no) di phehyl am ne avail able from TCl
America 10079] The excellent oxidation inhibition
performance of Performance Bxdnpl es ¢ through K which
cont ai ned for nul &t top:. al ed" e _t he-Yasel i ne

formul ati on_ wi of 51 t\rough 4,

as conpar egrtiper f oflmance Exa and  (BCHREi ch
were top treated, ati Ve ple A an

al kyl at ed di phenyl am ne;”"is sho t he ¥abl e. Fhenulal
perhydro cyclic am nes of this invention in Exanples 1

“and 2*PHBr f or mance exanples ¢, ~ and n) perform

better thRgnyd RS aRAACIEHELIRIGRREQE] HERAA bR Y& alkyl from 1
Exanpl e B. The advantages on Oxidation inhibition can

be seentadi{beubangteny: & aidng artindapande bt sstected fiwma- Glilkg,
21 VAT o SRR MR, wherefd ROMRUe AGEREAERS, yBrogen or

formula
alky! from 1 to 6 carbon atoms, with the proviso that at least one of X or X’

is a heteroatom positioned ortho or para to the bridging ring nitrogen; and

Y and Y’ are independently selected from ~CHRs-, oxygen, sulfur or NRg
wherein Rs and R¢ are independently hydrogen or alkyl from 1 to 6 carbon
atoms; with the proviso that at leastoneof Yor Y’ isa heferoatom
positioned ortho or para to the bridging ring nitrogen; and

m and n are independently integers from 1 to 2.

2. The compound according to Claim 1, wherein at least one of X and X’ is

oxygen or NRy, where Ry is hydrogen or alkyl from 1 to 6 carbon atoms.

3. The compound according to any one of Claim 1 or 2, wherein each R; is

hydrogen.

4. The compound according to any one of the preceding claims, wherein at
least one of X and X* is -CHR3- where R; is hydrogen or alkyl from 1 to 6

carbon atoms.

5. The compound according to any one of the preceding claims, wherein Rs is

hydrogen.
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Y X mMRIHQA HR~n Y X, Fornula | wherein Rl and R2
are each independently sel ected from hydrogen and
alkyl from1l to 20 carbon atons; X and X are

i ndependently selected from-CHR3-, oxygen, sulfur or
NR4, wherein R3 and R4 are independently hydrogen or
alkyl from1l to 6 carbon atons, with the proviso that

at least one of X or X is a heteroatom positioned
ortho orpara to the bridging ring nitrogen; and Y and

Y' are independently selected from-CHR5-, oxygen,

ﬁ u Idf W, The mqalouwlﬂ] ecgcﬁi‘d’ilng:ﬁ aaR dn&0Of %e Pracadlagp e]ﬁ‘rﬁmtvﬁmeri]n at
ydrogen or a tom1l1l to 6 carbgn atons; wt

pr ovi soleattane a{ Viead & e o By wpere s i3 Bilipgsie from
posi ti onesls erbhipat@para to the bridging ring nitrogen
and mand n are independently integers from1l to 2. 2.
The conpound according to aim1l, wherein at |east

one X n_or N wher. i -

nydr ce ot SoeoRIERN I ot oe MREEEpEtalel, wherein cact
conpoung, adgdrogemg to any one of Caim1 or 2, wherein
each R2 is hydrogen. 4. The conpound according to any
one of the preceding clains, wherein at |east one of

X ang, XThd Smpddhs acc\bﬁﬁﬁSgeto%y lofle BYME BRRBIIRE clainksY whreRt
1 to 6 carbon atons. The conpound accordi ng to any

one of kst ope eE¥aANGY i -SiHRs; WhirsrRsiinhydsogen or ikl fgm. to 6
22 - --o g -om - R 6. The conpound accordi ng
to anyoﬁ%&gvﬁ?ﬁ% precedi ng cl ainms, wherein at | east
one of Y and Y' is oxygen or NR6, where R6 is hydrogen

or alkyl from 1 to 6. .carbon atops. 7. The conmpound, .
accordi Jﬁ‘gﬂ GoErnenyd agrerdine torpay ﬁpéeﬂﬁtﬁ REFeeding plaim E?r&n&% is
each Ryydr§gelydr ogen.

10. The compound according to any one of the preceding claims, wherein m =

n.
11. The compound according to Claim 10, wherein m is one.

12. The compound according to any one of the preceding claims, wherein X and

Y are oxygen.

13. The compound according to any one of the preceding claims, wherein X’

and Y’ are independently selected from oxygen and -CH,-.

14. The compound according to any one of the preceding claims, wherein X
and Y’ are -CHj-.
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8. The conmpound according to any one of the preceding
clainms, wherein at I|east one of Y and Y' is -CHR5-
where R5 is hydrogen or alkyl from1l to 6 carbon
atons. 9. The conpound according to any one of the
precedi ng clains, wherein RS is hydrogen. 10. The
conpound according to any one of the precedi ng clains,
wherein m = n. 11. The conpound according to O aim

10, m: | h u r

any \gfrj]jgﬁ“g ¢ Cqmipo uﬁcrl g%cgﬁh%to ﬁ D& fquipvﬁ%élrl % a%%%? agé ngipegdently
0Xyg eg seléi:lcid |Th§3n COHRS uﬂdimcﬂreﬁblﬂgg tugi Rnyre h{jdep@ﬁ?jmhel

pr ecedi cl ai ns erein an are independently
sel ecte ?%Wﬁ%%@@ggmﬁﬂéo OEREPON 2PMS. The conmpound
according to any one of the preceding clains, wherein
X and Y are -CH2-. 23 15. The conpound according to
d ai m61 Thewrammiund xccardingdo @pign | hadweamdmrity  sel ect ed
from-CHR3- and NR4 wherein R3 and R4 are

i ndependently hydrogen or alkyl from1 to 6 carbon

at onsl7. The cobiiuad ngvoritine wemebae aHClhon €5 at b6, Mherevherietwo.
m= n. 17. The compound according to any one of Cl aim
15 or 16, wherein mis two. 18. The conpound

accor@di NGeOmpoihdWEorfihg 6 MyBheb? clafind 15 tomeﬁﬁér&n‘ﬁ( anty”

Y' are independent]| selected from - CHR5- and NR6

wher ei narRndghendeatlnsetectad fhepetBat angd NBecwlngrin Ro andiRk giie
o any BResReiBaBeRbOIS A solf (FEPRBNRAE LS "D,

R6 are hydrogen. 20. The conpound accordlng to any one
| ai mhereln

compriPs U et PRI e IS Pl baf herin Ro, R R

dleﬂZOﬂﬁ{mwgﬁﬁ bghocyl i c am nes of Formula |
sel ected fromthe group consisting of:
N- qui nol i n- 8-yl qui nol i n-6-am ne; N (1, 2,3, 4-

tetr Wﬂﬁ%@%{b%& Qéc%f@ﬁjlg t'o]ang 'oi)fe & ﬁ'xgbfe@gﬁﬁié 8%%s[‘ %ﬂef%'ix@ the

3?L93roaimhmndo&umamsEny&ﬂﬂﬁmaamiﬂkﬁMmbﬁﬁMahzofuran-5-
ami ne; c’l\ll-bg'ﬁz%f)erhydroheterocylic amines of Formula I selected from the group
consisting of: AN-quinolin-8-ylquinolin-6-amine; N-(1,2,3,4- |
tetrahydroquinolin-8-yl)-1,2,3,4-tetrahydroquinolin-6-amine; N-(2,3-
dihydro-1-benzofuran-5-y1)-2,3-dihydro-1-benzofuran-5-amine; N-1,3-
benzodioxol-5-yl-1,3-benzodioxol-5-amine and alkyl substituted derivatives

thereof.

21. A lubricating oil composition comprising a major amount of an oil of
lubricating viscosity and a minor amount of the compound according to
formula I:
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benzodi oxol -5-yl - 1, 3-benzodi oxol - 5-am ne and al kyl
substituted derivatives thereof. 21. A lubricating

oi | conposition conprising a nmajor anount of an oil of
| ubricating viscosity and a m nor anount of the
compound according to formula I: 24 H /Y1l /NI: X
MR HC- CHR~ n Y C)c/ Formula | wherein R and R2
are i ndependently selected from hydrogen and al kyl
from1l to 20 carbon atons; X} and X are independently
selected from - L NR4, wherein
R3 and R4 are J/ . hydfegen™o al\kyl froml
to 6 carbgfféfons, W th thg prgyi so tHat af dregst one
of X or X is“a hetleroatosh positioned _ortlfo orpara to
the bridging ring nitr ghd ar e Formula I
i ndependently sel ected from-CHRS5-, oxygen, sulfur or
NR6 Wwhisesiiei n R5 and R6 are independently hydrogen or

al kyl frgm 1 40 6. carbqn..-at 2 eW T the prow th
2t ) cast RS i ingASepibhey SRR i phachen Bk ghop T
ort ho dtpaftntatonifX i>tgirahdepongemiytseieged fromndHRgnd

n are i ndependently integers fr 1to, 2 22
| ubri caPV# =éﬁﬂﬁ"eb_ swh?raﬁi%@ﬁgﬁgieﬁ@degﬂl%m fydrogen or
lCIU glr ImC Z% \j. grScMi BB drdorPdiSns, 3viOHP BHORHo BEE 1P Ond & X or X°

is a heteroatom positioned ortho or para to the bridging ring nitrogen; and
Y and Y’ are independently selected from -CHRs-, oxygen, sulfur or NRs

wherein Rs and Rg are independently hydrogen or atkyl from 1 to 6 carbon

atoms; with the proviso that at least one of Y or Y’ is a heteroatom
positioned ortho or para to the bridging ring nitrogen; and

m and n are independently integers from 1 to 2.

22. A lubricating oil composition comprising an oil of lubricating viscosity and

a compound according to Claim 20.
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