US007485729B2

a2 United States Patent 10) Patent No.: US 7,485,729 B2
Hsieh et al. 45) Date of Patent: Feb. 3, 2009
(54) ORGANOMETALLIC COMPOSITIONS AND DE 43 30 002 3/1995
COATING COMPOSITIONS DE 19 532 294 3/1997
DE 19 613 685 9/1997
(75) Inventors: Bing Hsieh, Ridgefield, CT (US); DE 19618 825 11/1997
Ramanathan Ravichandran, Suffern, EP 0045994 2/1982
NY (US); Farouk Abi-Karam, Wilton, EP 0045 996 2/1982
CT (US) EP 0045998 2/1982
EP 0 109 602 3/1987
(73) Assignee: King Industries, Inc., Norwalk, CT EP 0 509 437 1/1995
us) EP 0639 598 2/1995
EP 0652 263 5/1995
(*) Notice: Subject to any disclaimer, the term of this EP 0669 353 /1995
patent is extended or adjusted under 35
U.S.C. 154(b) by 68 days. EP 0690 106 11996
EP 0 810 245 12/1997
(21)  Appl. No.: 11/458,015 GB 869988 6/1961
GB 890280 2/1962
(22) Filed: Jul. 17, 2006 GB 908949 10/1962
GB 1488631 10/1977
(65) Prior Publication Data Jp 08-041424 2/1996
US 2006/0247341 A1 Nov. 2, 2006 .l 09-176570 711997
WO WO 91/07452 5/1991
Related U.S. Application Data WO WO 93/04102 3/1993
63) Conti . . £ licati No. 11/115.016 WO WO 95/04093 2/1995
(63) ﬁflglnuaAnon;?'gi‘)g 50 apphieation No. 0 wo WO 95/07377 3/1995
ed OLADL. 29, : WO WO 95/08579 3/1995
(60) Provisional application No. 60/601,085, filed on Aug. WO WO 95/29007 11/1995
12, 2004. WO WO 96/20967 7/1996
(51) Imnt.ClL
CO7C 69/00 (2006.01)
CO7D 233/00 (2006.01) OTHER PUBLICATIONS
CO8K 5/29 (2006.01) Squiller et al., “Catalysis in Aliphatic Isocyanate- Alcohol Reaction,”
CO8K 5/3445 (2006.01) Proceedings of the Fourteenth Water-borne and Higher-Solids Coat-
(52) US.CL ..covvvve 548/103; 548/107; 548/352.1; ings Symposium, New Orleans, LA, USA, Feb. 24-27, 1987, pp.
560/129; 524/87 460-477.
(58) Field of Classification Search ............ 252/389.53, Nahlovsky et al., “Catalysis of Diol Propellant Binder Cure Reac-

252/389.54, 389.61, 401, 403, 407, 524/87,
524/99, 102, 103, 105, 106, 195, 315, 317,
524/318, 492; 548/103, 107,352.1; 560/129
See application file for complete search history.

(56) References Cited
U.S. PATENT DOCUMENTS

3,639,345 A 2/1972 Whittemore et al.
3,923,743 A 12/1975 Quiring et al.
3,984,382 A 10/1976 Parekh et al.
4,044,171 A 8/1977 Muller et al.
4,413,079 A 11/1983 Disteldorf et al.
4,463,154 A 7/1984 Disteldorf et al.
4,483,798 A 11/1984 Disteldorf et al.
4,558,076 A 12/1985 Wright et al.
4,614,674 A 9/1986 Lauterbach
5,140,068 A * 8/1992 Siebert et al. ............... 525/108
5,670,441 A 9/1997 Foedde et al.
5,702,581 A 12/1997 Kerlin et al.
5,756,634 A 5/1998 Braunstein et al.

5,847,044 A * 12/1998 Laasetal. ..........co.e. 524/590
6,907,152 B2 6/2005 Takahashi et al.

FOREIGN PATENT DOCUMENTS

DE 2312391 9/1974
DE 2420 475 11/1975
DE 2502934 7/1976

tions with Isocyanates,” Technology of Energetic Materials, Manu-
facturing and Processing—Valuation of Product Properties, 18%
International Annual Conference of ICT 1987, Jul. 1-3, 1987,
Karlsruhe, Federal Republic of Germany, pp. 39-1~39-12.

Blank et al., “Cross-linking with Polyurethanes,” Polymeric Materi-
als: Science and Engineering, Proceedings of the ACS Division of
Polymeric Mateirals: Science and Engineering, vol. 63, Fall 1990,
American Chemical Society, pp. 931-935.

(Continued)

Primary Examiner—Kriellion A Sanders
(74) Attorney, Agent, or Firm—Morgan & Finnegan, L.L..P.

(57) ABSTRACT

The present invention is directed to novel organometallic
complexes as catalysts for the reaction of compounds with
isocyanate and hydroxyl functional groups to form urethane
and/or polyurethane and the process employing such cata-
lysts. More particularly, the present invention is directed to
novel complexes of zinc(Il) with substituted amidines. These
novel catalysts are useful for the production of urethanes and
polyurethanes which are important in many industrial appli-
cations.
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