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[57] | ~ ABSTRACT

Compounds of the formula:

R’ COO-

CHj; - CH3z |

CH;” "N~ CH3

|
R n

wherein R is hydrogen or alkyl (C;-Cg), R’ is hydrogen,
hydroxyl or lower alkoxy (C;-Cs); R” 1s alkyl (C1-Cao),
alkylene (C1-C13), cycioalkyl, wherein the alicyclic ring
contains 5- or 6-carbon atoms, cycloalkylene, wherein

‘the alicyclic ring may contain lower alkyl substituents,

alkenyl (C3-Cyp), arylene or aralkylene; n 1s an integer
from 1 to 4, are useful for stabilizing polyolefin polymer
against photo and thermal degradation.

11 Claims, No Drawings



LIGHT AND HEAT STABILIZERS FOR
POLYOLEFINS o

Matter enclosed in heavy brackets [ ] appears in the_l-- o
- 01'1311131 patent but forms no part of this reissue specifica-

- tiom; matter pnnted in ltalres indlcates the addltmns made
. _by reissue. ;'- B T B | _

20,1977,

CRewass

Thisisa rerssue af U S Pat No 4 064 ! 02 dated Dec -~ wherein:R and R; are a$ defined above; R3is an acyl,
| [ | diacyl or trlacyl group derived from aliphatic, alicyclic .

- This mventren relates to esters of 2,3.6.6- tetramethyl-} |

plperldme—4-carboxyhc acid, and mcre partlcularly to«.

esters represented by formula (I)

 where R is hydregeh or 'allcyl (C1—C3) R’ i hydrcgerl,
. hydrexyl or alkoxy (Ci~Cs); R" is alkyl (C1-Ca0), alkyl-

" ene (C2-C12), cyolealkyl ‘wherein the cyCloahPha“C .{'_'-30 .

ring contalns 5- or 6- carbon atoms cycloalkylene,

m

OF heterocycllc mono-, dl-- or trlcarboxyllc acids; n is 1. N

- to 3.
15

We have now. dlscovered quite unexpectedly, that

L L_esters of formula (I) provide superior stabilizing proper-
. ties agamst photcdegradatlon of synthetlc polymers

~ by (D), are superior to esters of 2,2,6,6- tetramethyl 4-_~ _‘ :,I

o _'partrcularly polypmpylene as compared w1th the esters |

o ..2_0..5.0f formula (II)

Tt is surprlslng and unexpected that esters of 2 2 6, 6 -
tetramethylplperldlne-4-carboxylic acid, as represented

- hydroxypiperidine, as represented by (II).

In the above formula (I), whennis 1, R” is a monova-
lent aliphatic or cycloaliphatic radical derived from an

- aliphatic or cycloaliphatic alcohol. Representative alco-

- hols include methanol, ethanol, n-propanol, ispropanol,

wherein the cycloahphauc ring may contain lower

alkyl substltuents arylene, __ aralkylene and alkenyl
~(C3~Co); n is an integer from 1 to 4. .

- The invention also relates to the use of these esters as
stabilizers against phcto- and thermal degradation, par-
ticularly against- degradation induced by UV light, of
synthetic polymers, especially polyolefins. The inven-
tion further relates to polymer compositions stabilized

by the incorporation therein of said esters.

Stabilizers for synthetic and naturally eccurnng poly-
mers, mcludmg UV stabilizers, have been the subject of
- contlrtumg m\{estlgatlon for many years, and numerous
o ""'ccrnpoun‘ds have been suggested for such purpose. Re-

'35

n-butanol, sec. butanol, tert. butanol, .amyl alcohol,

isoamyl alcohol, neopentyl alcohol, n-hexanol, n-

octanol, 2-ethylhexyl alcohol, n-decyl alcohol n-dode-

cyl alcohol, stearyl alcohol, e1cosancl and the like;

cyclopentanol, cyclohexanol methyl cyclehexanol and

the hke. . -
When n 1S 2 R" is a divalent alkylene cycloalkylene
arylene or aralkylene radical derived from an al-

- kanediol, cycloalkanediol, dihydric phenol or aralky-
- lene diol. Representative of such diols are ethylene

40

~ pentyl glycol,

45

cent patent literature has described a considerable num-

- ber of stablllzer compcunds whlch are derrvatwes of
~hindered ammes of the type |

wherein R and R2 may be the same Or dlfferent and
_represent an alkyl of 1 to 4 carbon atoms. Of particular

interest 1s 2, 2 6 6-tetramethylp1per1d1ne and its deriva- "

'twes

(II)

. U.S.-Pat. No. 3 640 928 (Murayama to Sankyc Com- '."65 |
‘pany, Ltd.) particularly describe esters, and their use 1n". .

stabilizing polymers, of the type represented by for mula_ o readily by conventional esterification of the carboxylic

‘50,

glycol, 1,2- and 1 ,3-propane diol, 1,4-butanediol, neo-
1,6-hexanediol, 1,8-octanediol,
- decanediol, cyCIOpentanedml 14—cyclohexanedrol 14
cyclohexane dimethanol, 1,4-cyclohexanediethanol,
_ and the like; hydroquinone, a,a-xylylene glycol, and
the like. Also included within the definition -of R"” are

‘radicals derived from diols containing a heteroatom in
the chain, such as thledlethanol dlethanolamme, and
-'dlethylene glycol. - " . oy

When n1s 3 or 4, R” 1S a trwalent or tetravalent a11-

| Iphatic radial derived from an allphatlc polyo] Repre--'-'

55 4

sentatrve of such polyols are glycerol, trlmethylolpre--'

__pane pentaerythrltcl and the like,

The term “synthetlc polymer : as used herein 1s in-

tended to mclude pclyoleﬁns, and particularly pely-—a-'. o
oleﬁns such as pelyethylene polyprepylene, polybutyl-

“ene and copolymers thereof, for example, ethylenepro-

- pylene copolymer. Also intended are polyolefins such -~

‘60

as polystyrene polybutadiene, polyisoprene, and the
like, and copolymers, such as ethylene-vinylacetate

| ccpclymers styrene-butadiene copolymers, acryloni-
| trile-butadienestyrene polymers (ABS plastics), and the

like. The invention is partlcularly directed to the stabili- =
zation of polypropylene. - S
The compounds of formula (I) may be prepared

acid (III)
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The carboxyhc acid (III) may be obtamed in accor-

“dance with procedures similar to those described by
Sadyky-Zade et al, Zh, Organ. Khim. 9, 1841-44 (1973),
"U.S. Pat. No. 3,274,227, or Weizmann et al, J. Am.

Chem. Soc. 70, 1153-58 (1948), whereby 2, 2 6,6-tet- -

ramethylplpendln.-4~one (IV) is reacted with chloro-

(I

10

15

~form in the presence of a base to form the correspond-

ing 4-trichloromethyl-4-hydroxy derivative (V) fol-

lowed by hydrolysis of (V) in the presence of water or
an alcohol, such as methanol, to give the carboxylic 2V reaction of 2,2,6 ,6-tetramethylpiperidin-4-ol (VIII) with

acid (III), where R’ is hydroxyl or alkoxy.

| _cH;
~ CHj

Hydrolysis ; |
- Alcohol

(1)

- The ihtenﬂed'iate_ Carboxylic acid (III), wherein R’ is
hydrogen, may be prepared in accordance with proce-

- R'= alkﬁxy; hydro:xyl. |

4

-continued ..
U EN |

CH;

| Hydrolysis 9
. - CHj3

(R'=H)

.
The 4-bromo compound (V I) is readﬂy obtained by
conc. hydrobromic acid to form the 4-bromo hydrobro-

mide salt (IX), which is-then neutrallzed with a base,
e.g. sodium carbonate.

25

50

dures similar to those described by Simchen et al in :

Synthesis, 1975, No. 9; pages' 605-607, whereby the

N CH;
R -

_- CHj

(VI)

Compound (III) wherein- R 1s hydfox*yl may alsb be

~ prepared in accordance with procedures similar to

4-bromo compound (VI) is reacted with a tetraalkylam- -

monium cyanide, such as tetraethylammonmm cyanide,

in a suitable solvent, such as dlchloromethane, acetoni-

trile or dimethyl sulfomde, followed by hydroly51s of
the nitrile (V IT).

(V)

3 ketone (IV) is reacted with potassium cyanide in the

‘those - described by Nazarov et al, J. Gen. Chem.

U.S.S.R. (English) 26, 3877-3889 (1956) whereby the

presence of an acid to produce the corresponding cya-
nohydrin (X) which may then be hydrolyzed to the

| hydroxy amd

65

n
CH”Q CHs KN
CH;” “nN 7 "cHy H+ S

R

avy
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-continued

~ HO_ _CN

CH3 ' Hydrolysis ;‘ :

CH; .
.- CH;

. CHi

_:::'—'z

R

| (m) |

Representatwe examples of the ester derwatwes of

-thls invention' are listed below. It is, however, to be
understood that the invention is not limited thereto.

15

6

27. neOpentanetetrayl 2,2,6 6-tetramethylp1per1d1ne-' '. '

4-hydroxy-4-earboxylate S
- 28 2-ethyl-1,2 3-pr0panetr1yl
p1per1d1ne-4-ethoxy-4-carboxylate |

29. p-phenylene 2 2, 6 6-tetramethy1p1per1d1ne—4-car- o
'boxylate o |

- 30. p—xylylene 2 2, 6 6-tetramethylprperrd1ne-4-car— "

- 'boxylate |

31, rnethlyl 1-methyl-2 2, 6 6-tetramethylp1per1d1ne-4-_

| carboxylate

32. n-butyl 1-ethy1 2, 2 6, 6-tetramethylp1per1dme-4- .

| _.hydroxy-4-earboxylate

- 33.  ethyl-1-methyl-2,2,6, 6 tetramethylplperld1ne-4- -
methoxy-4-earboxy]ate | |
34. p-phenylene 1-methyl-2, 2 6 6 tetramethylplpen-

| '_'dlne-4-hydroxy-4-carboxylate |

20

1. methyl 2,2,6,6-tetramethylpiperidine-4-carboxylate

2. n-butyl 2,2,6,6-tetramethylpiperidine-4-carboxylate

3. n-octyl 2,2,6,6-tetramethylpiperidine-4-carboxylate

4. stearyl 2,2,6,6-tetramethylpiperidine-4-carboxylate

5. cyclopentyl 2 2,6,6- tetramethy1p1per1d1ne-4—ear-
boxylate

6. eyclohexyl
boxylate

7. 4-methyleyelohexyl 2.2.6, 6- tetramethylplperldlne- -'

4-carboxylate -
8. allyl 2,2,6,6- tetramethylplperldlne-4-carboxylate
9. ethyl 2,2,6,6- tetramethylplperldlne-4-hydroxy-4-
carboxylate |
- 10. n-hexyl 2,2,6, 6 tetramethylplperldlne-4-hydroxy-
4-carboxylate o
11. oyclohexyl
hydroxy-4-carboxylate

12. allyl 2,2,6,6- tetramethylp1per1d1ne-4 hydroxy-4-.

carboxylate -
- 13, - isopropyl 2 2,6,6- tetrarnethylp1per1d1ne-4-
.methoxy—4-carboxylate |

14. 2-ethylhexyl
ethoxy-4-carboxylate =~

15. stearyl 2,2, 6 6- tetramethylplper1d1ne-4-butoxy-4-
carboxylate

16. oyclohexy]
octyloxy-4-carboxylate

17. 1 2-ethylene 2, 2 6,6- tetramethy]p1per1d1ne-4-car-
boxylate
| 18. 1,4-butylene 2,2,6,6- tetramethylplpendme-4-ear-
- boxylate-

30

35
-~ polyolefins.

2,2,6 6-tetramethylplperldlne-4-— :

2,2,6,6-tetramethylpl__perldtne-4- '

25

2,2, 6 6- tetramethylp1per1d1ne-4—car-.' '

35. p-xylylene 1-butyl-2,2,6 6-tetramethylp1per1dme—'_ '

4-methoxy-4-carboxylate, and the like.

The compounds of the invention may be INCOrpo-
rated into the polymer substrate by any of the various

‘standard procedures used in-the art, at any stage prior to

the manufacture of shaped articles therefrom, including

| ﬁlaments, fibre, yarn, film, sheet, other molded articles,
" and the like. Thus, the mixing, extrusion, etc. or a sus-

pension or emulsion of the stabilizer may be mixed with
a suspension or emulsion of the polymer, and._the like.
- The amount of the esters of formula (I) which may be

incorporated into the polymer may vary widely de-
pending on the type, properties and particular uses of

~ the polymer to be stabilized. In general, they may be

added in amounts ranging from about 0.01 to 5% by

- weight based on the polymer, preferably about 0.01 to

s

2,2,6 6-tetramethylplpendlne-4- -

50

| -w1th other known stabilizers, fillers,

2% by weight, and preferably 0.01 to 1% by welght in

The compounds may be used alone or in combination
or other com-
pounding ingredients commonly used. |
We claim: | -
1. A compound represented by the formula:

' R"

| whereln R is hydrogen or alkyl (C1—C3) R’ is hydrogen -

19. 1 6-—hexamethylene 2,2,6, 6 tetramethylptperldlne- -'

4.carboxylate

- 20. 2-butylene . 2,2, 6 6-tetramethylpiperidine- 4-ear-
boxylate
21. thlodlethylene 2, 2 6,6- tetramethylplperldme-él- |

carboxylate

~ 22. l,4-cyclohexylene 2,2,6,6- tetramethylplpendme- '

4-hydroxy-4-carboxylate
- 23, 2.butylene  2,2,6,6- tetramethylplperldlne-4-
hydroxy-4-carboxylate

55

or lower alkoxy (C;-Cs); R” is alkylene (C2-C12), cy-

cloalkylene, wherein the alicyclic ring may contain
lower alkyl substituents, arylene or aralkylene, n i1s 2.
2. A compound as deﬁned in claim 1 wherem R'is

- hydrogen.

3. A compound as deﬁned in clalm 1 wherem R’ is

lower (C1-Cg) alkoxy. |
4. A synthetic polyolefin polymer oomposrtlon stabi- -

- lized against photo- and thermal degradation compris-

- 24. iminodiethylene 2,2,6,6- tetramethylplperldtne-4-

- ethoxy-4-carboxylate
25. oxydiethylene 2,2, 6 6- tetramethylp1per1d1ne-4-
octyloxy-4-carboxylate -
26. 2-ethyl-1,2,3- propanetrlyl
piperidine-4-carboxylate

65

2,2,6,6-tetramethyl- -

ing an effective stabilizing amount of a eompound of
claim 1. | - ~
5. A eomposrtlon as defined in clalm 4 wherem said
polyoleﬁn is polypropylene. |
6. A composition as defined in ola.un 4 wherem said
compound is 1ncorporated In an amount of about 0.01 to

2, 2 6 6-tetramethy1- .



7
. 7. A,quposition as defined in claim 5 '\i}he.rein_,said-

compound is incorporated in an amount of about 0.01 to

25
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— CHym—e CHy—

and nis2
- 11. A compound represented by the formula

R COO

R.”
CHj3 CH3
'CH; N CH3
| |
R

wherein R is hydrogen or alkﬂ (C1-Cy) R is hydrogen or
lower alkoxy (C1-Cg); R" is

CHCHj—

—CH>;CH>

a'nd nis 2

8. Acompound as déﬁned_in claim 1 wherein.fR_.i_s
_hy_c_;lrog'en’."
| | | o 10
- 9. A compound as defined in claim 1 wherein R" is
alkylene (C2-Cr2).
: 10. A compound repr_eséntéd by the farrimlé - s
R
20
wherein 'R_; is hyd}jégen.. or alkyl (C 1—C_g), R'is hydragen or
lower alkoxy (C1-Co); R" is
35
40
s
50
55
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