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License to the United States Government

Sign and Fax this to (301) 480-0272

Invention Title: FOCUSED MTCROWAVE IRRADIATION ASSISTED SYNTHESIS OF DTVERSIFIED 2 .5-DIHYDRO

PTVE-MEMBER HETEROCYCLIC COMPOUNDS AS TUNARLE ELECTRON ACCERTORS IN NONLINEAR OPTICAL

CHROMOPHORES

Inventor(s); LARRY DALTON, ALEX KWAN-YUE JEN, SEN LIU, HONG MA

U.8. Flling/lssue Date: 3/31/2006

Patont or Application Serial Na.: 7014798

Grant/Contract Number(s): F48520-00~1-0050

Foreign Applications filedfintended in {countties):

The invention identified above e @ Subject Invention under 35 U.5.C. 200, et seq. and the Standard Patant Rights clauss
at 37 CFR 401.14, FAR 52.227-11 or FAR 52.227-12 (if applicable) which are included amang the terms of the ahove
identified grant or contract awand from the United State Government. This document is canfirmatory of.

1. The nanexdlusive, nontransferable, irrevocable, paidiup license to practice or have practiced for or on behalf of the
United States the invention described in any patent application and in any and all divigions, continuations, and
continuations in part, and in any and all patents and re-issues granted thereon throughout the world; and

2. All other rights acquired by the Government by reason of the above identified grant/contract award and the laws and
regulations that are applicable to the award.

The Government is hereby granted an irrevacable power to inspect and make copies of the above-identified patent
application,

Signed thig 2/_'81\ daty of Magrcln i 2006 .
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By Charles B, Williems. J.D.. Fh.D.
{Name of Grantee/Contractor Ofiicial) (Signature)

Titte Director, Digital Ventures

For mezversTry oF wasHINerow UW TechTrensfer
(Grantas/Contractor Organization)

At4311 11tk Ave, ME Sulte 500 Seattle, WA 98105 U8
(Business Address)
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Primary Examiner: Wu; Shean C.
Attorney, Agent or Firm: Christensen O'Connor Johnson Kindness PLLC

Government Interests

STATEMENT OF GOVERNMENT LICENSE RIGHTS

This invention was made with government support under Contract No. F49620-00-1-0060, awarded by
the United States Air Force Office of Scientific Research. The government has certain rights in the
invention.

Claims

The embodiments of the invention in which an exclusive property or privilege is claimed are defined as
follows:

1. A method for making a nonlinear optically active compound having a .pi.-donor moiety covalently
coupled to a .pi.-acceptor moiety through a .pi.-electron conjugated bridge moiety, comprising
irradiating with microwave irradiation a combination of a .pi.-acceptor compound and a compound
having a .pi.-donor moiety covalently coupled to a .pi.-electron conjugated bridge moiety.

2. The method of claim 1, wherein the compound having a .pi.-donor moiety covalently coupled to
a .pi.-electron conjugated bridge moiety comprises an aldehyde moiety.

3. The method of claim 1, wherein the .pi.-donor moiety comprises an amine group.

4. The method of claim 1, wherein the .pi.-electron conjugated bridge moiety comprises a thiophene
group.

5. The method of claim 1, wherein the acceptor compound comprises a moiety having the structure:
##STRO0014## wherein X is O, S, or CH.sub.2; wherein A.sub.1 is an alkyl group, an atyl group, or an
electron withdrawing group; wherein A.sub.2 is an electron withdrawing group; wherein A.sub.3 is an
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