US009410030B2

a2z United States Patent (10) Patent No.: US 9,410,030 B2
Joly et al. (45) Date of Patent: Aug. 9, 2016
(54) ADDITION-FRAGMENTATION AGENTS 4,522,958 A 6/1985 Das
4,547,323 A 10/1985 Carlson
: . 4,886,861 A 12/1989 Janowicz
(71)  Applicant: éhg;,ﬁ)i(;‘;ATS{‘;EgRﬁﬁ%{ST)IES 5324879 A 6/1994 Hawthome
[ ’ 5,506,279 A 4/1996 Babu
. 6,376,590 B2 4/2002 Kolb
(72) Inventors: Guy D. Joly, Shoreview, MN (US); 6,572,693 Bl 6/2003 Wu
Ahmed S. Abuelyaman, Woodbury, MN 6,586,483 B2 7/2003 Kolb_
(US); Ann R. Fornof, St. Paul, MN o1 Bl gggg‘s‘ VKdelich
. : ) ) ausc.
(US); Bradley D. Craig, Lalfe Elmo, 7090721 B2 82006 Craig
MN (US); Larry R. Krepski, White 7,090,722 B2 82006 Budd
Bear Lake, MN (US); William H. 7,156,911 B2 1/2007 Kangas
Moser, Edina, MN (US); Serkan Yurt, ;,gig,g% E% ?gg?g Ea;]lidson
. ,649, o
l%/}ui?:;pg/[hg %i)a‘}g‘;l D. Oxman, 7.838.110 B2 11/2010 Zhu
’ 7,943,680 B2 5/2011 Bowman
. 2005/0256223 Al  11/2005 Kolb
(73) Assignee: 3M Innovative Properties Company, 2006/0009574 Al*  1/2006 Aert ..ccocooevnecnnee C09D 11/107
St. Paul, MN (US) ’ ’ 524/832
2008/0076848 Al 3/2008 Jin
* e : : : : 2010/0311858 Al  12/2010 Holmes
(*) Notice: Subject. to any (gs(cilalmeé,. the Iiermgfthls 50110196062 Al 82011 Craig
patent is extended or adjusted under 35 2012/0208965 Al 82012 Joly
U.S.C. 154(b) by O days.
FOREIGN PATENT DOCUMENTS
(21) Appl. No.: 14/437,204
EP 2401998 1/2012
(22) PCT Filed: Novw. 4, 2013 WO WO 2009-091551 7/2009
WO WO 2012-112321 8/2012
. WO WO 2012-112350 8/2012
(86) PCT No.: PCT/US2013/068207 WO WO 2013028397 29013
§371 (©)(1). WO WO 2013-028401 2/2013
(2) Date: Apr. 21, 2015 OTHER PUBLICATIONS
(87) PCT Pub. No.: W02014/074427 Adamson, “Aminoalkyl tertiary Carbinols ”, Journal of Chemical
. Society.; 1949, pp. S144-S152.
PCT Pub. Date: May 14, 2014 Enikolopyan, “Catalyzed Chain Transfer to Monomer in Free Radi-
. L cal Polymerization”, Journal of Polymer Science, Polymer. Chemis-
(65) Prior Publication Data try, 1981, vol. 19, pp. 879-889.
Hutson, “Chain Transfer Activity of w-Unsaturated Methacrylic
US 2015/0284538 Al Oct. 8, 2015 Oligomers in Polymerizations of Methacrylic Monomers”, Macro-
molecules, 2004, vol. 37, No. 12, pp. 4441-4452.
Related U.S. Application Data Kloxin, “Stress Relaxation via Addition-Fragmentation Chain Trans-
fer in a Thiol-ene Photopolymerization ”, Macromolecules, 2009,
(60) Provisional application No. 61/725,061, filed on Now. vol. 42, pp. 2551-2556.
12, 2012. Moad, “Radical addition-fragmentation chemistry in polymer syn-
thesis”, Polymer, Mar. 3, 2008, vol. 49, No. 5. pp. 1079-1131.
(51) Imt.CL Temel, “Photopolymerization and photophysical properties of amine
CO8K 5/5455 (2006.01) linked benzophenone photoinitiators for free rradical polymeriza-
COSF 230/08 (2006.01) tion”, Journal of Photochemistry and Photobiology A: Chemistry,
’ 2011, vol. 219, pp. 26-31.
5331,47//01% (38828}) International Search Report for PCT International Application No.
(52) US.Cl ( 01) PCT/US2013/068207, mailed on Feb. 13, 2014, 3pgs.
CPC ....ccoee. CO8K 5/5455 (2013.01); CO7F 7/1844 * cited by examiner
(2013.01); CO7F 7/1892 (2013.01); COSF
230/08 (2013.01); C09J 4/06 (2013.01); COSF Primary Examiner — Robert S Loewe
2438/03 (2013.01) (74) Attorney, Agent, or Firm — Kent S. Kokko
(58) Field of Classification Search
None (57) ABSTRACT
See application file for complete search history. Addition-fragmentation agents of the formula are disclosed
. having the following functional groups: 1) a labile addition-
(6 References Cited fragmentation group that can cleave and reform to relieve
U.S. PATENT DOCUMENTS strain, 2) at least two surface-binding functional groups that
associate with the surface of a substrate.
2,801,185 A 7/1957 ller
4,503,169 A 3/1985 Randklev 14 Claims, No Drawings



