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IN THE UNITED STATES DISTRICT COURT 7",
FOR THE DISTRICT OF NEW MEXICG* FEB 13 p, S
M ,8

THE REGENTS OF THE UNIVERSITY e
OF NEW MEXICO, | leeiginss

Plaintiffs, Counter-Defendant
vs. o _ Cause No. CIV 99 577 JC/WDS

GAILEN D. KNIGHT, an individual;
and TERENCE J. SCALLEN, an individual;

Defenda.nts, Counter-Plaintiffs.
DECLARATION OF GALEN D. KNIGHT, Ph.D.
I, Galen D. Knight, Ph.D., have a Doctorate of PHilosophy degrec in Chemistry with

emphasis in the disciplines ol biochemistry and endocrinology from The University of Texas at

' Austin. [ also have a Bachelor of Science degree in both chemistry and biology from Southwestern

College in Winfield, Kansas. The research laboratory in which [ performed my graduate work and

wrote my dissertation on sullur and iodine chemistry and biochemistry in thyroid tissue was also

a drug metabolism laboratory which provided me extensive scientific background that proved

useful in optilhiiing the assays used by Sandoz Pharmaceuticals, Inc. (now Novartis) to identify,

develop, and get .FDA approval for Lescol in lowerling cholesterol in humans. I have read the
prosecution historics and patents cited, i:}ﬁa, and:' as an inventor (;f the vitaletheine modulators and
their uses and of uses for beta-alethine, have. n_1.adc andlanalyzed the exemplary compounds
described, cheﬁﬁi:ally, and tested them biologically, and have rc_vicwed all available data and

literature on compounds alleged to be the same as the exemplary compounds.



FAILURE OF UNM’S LICENSEE TO DISCLOSE PRIOR ART IN PROSECUTION
HISTORY OF SERIAL NO. 08/733,174 RESULTING IN US 6,007,819 FALSFLY
' ALLEGING TAUB, et al., AS INVENTORS
Floyd Taub, 'l'hom;s J. Perun, Christopher K. Murray, Randall J. Daughenbaugh. and Daniel
[.ednicer are alleged as inventors of’ “Lo-w Molecular Weight Cell, Bone Marrow and Immune
Stimulants™. In their patent application, “Taub, et al..” mention PCT/US91/04725 and WO
92/00955 but r_nilsq'lzlciolc scientific publications by Drs. Knight and Scallen. as tollows:
“For comparison, [3-alanyl-taurine zinc salt prepared using the method of Knight,
et al., Cancer Rescarch 54:5623 (1994) gave the following 'H NMR spectra (for
alphabetical assignment see Figure 2C):"—Page 25/26, Ins.17-19 of initial patent
application_in the prosccution history for US 6,007.819.

' Scientific evidence prcsénted on the authentic compounds illustrates that Drs. Knight and Sealien
(hereinafier, “lnvcn:tors") never made [-alanyl-taurine, but did make a varicty of “carboxy-amino™
(i.c., “carbamino”, “carbamic”, or “carbamate™) modifications containing the “N-carboxy™-p-
alaﬁyl- or "‘N-carbol_;_enzoxy”-B-alanyl- groups. The Inventors contemplated using [3-alanyl-taurine
and related amino _compounds, but as synthetic precursors for the vitaletheine modulators (all
containing the “carboxy-amino™ group or modifications thereof). For example, B-alethine [i.c.. bis-
(N,N’-B-alanyl)—cy;stqmine] was converted to the vil_al.el'he_ine modulator, vitalethine, by using
phosgene to put CO.2 groups onto the free amine groups (_T\j,N’) of B-alethine. Compounds lacking
the ~“carboxy-amino.” group, such as ﬂ-alanyl—taurincl.f' also were contemplated as metabolic
inhibitors, blocking decomposition of vitaletheine mod'u.lat'(.)rs to maintain or create therapeutic
levels. -

Carbon and proton NMR, mass spectrometry, Infrared spectral analyscs, and elemental
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analyscs préscntcd confirm that vitalethine and other vitalctheine modulators are structurally
different, and different chemical compounds, from previously known compounds. including beta-
alethine. This chemical uniqueness makes the vitaletheine modulators patentable { Doc.427 ixh.C).
Inthe*In formatidn Disclosure Citation™ found in the prosecution history for US 6,007,819,
Taub, et ul., disclose absolutely ;10ne of the publications by Drs. Knight and Scallen (Exh.A}, a
flagrant violation ofpﬁlénl law that is at lcast inequitable conduct and more likely deliberate fraud.
The Examiners of US 6_,'007,8 19 found and cite the Inventors’ patent, US 5.370.868, and one entire
Cancer Research public-ation 54:5623-5635 (1994) in two separale documents labeled “Notice ol
Rcference§ Cited™, but seem completely unaware of the Inveniors® Canadian applications (CA
2087883, CA 2087884) and do not mention a companion scicntific publication on B-alethine
[Cancer Research 54:5635-5642 (1994)]. Thus, Taub, ¢z al. including Dr. Murray, falsety claim
inventorships in US 6,007,819 of admittedly (Exh.B) the same uses for B-alethine and the
vitaletheine modulalo_rs; as described in publications by Drs. Knight and Scallen. These false claims
result from Taub, ef al.’s l-mlawf'ul failure to disclosc the Inventor’s publication and lepitimate
Canadian patent applications (CA 2087883, CA 2(2_87384) to lixaminers of US 6,007.819.
Pat.ent fraud 1% Ir-nade even more obvious inl_i.:the prosecution history of US 6,007.819 by
Taub, et al.’s initial false claims to inventorships;,“(_)f the comp_o_unds of Knight's and Scallen’s
discoveries, who described the vitaletheine modula.t.ors instead as**carbonate esters™ of [3-alethine-
like structures (Exh.C). “*Carbonate CSICI’.S“ (e.g., RZ i-n the false claims) of amines are just another
way of chemically representing the “carboxy-amin.o.", “carbami-no", “carbamic”, or “carbamalte™

terminology used by the Inventors and other reputable scientists, made obvious by the testimony



of UNM’s own witness at trial, Dr. J. Shicld Wallace, and by Knight's handwritten note to Jean
Buttmi uscd in legitimate patent prosecution which UINM tried to coneeal under its protective order
(Doc.427 Exh.C). When the Supervisory Patent Examiner of US 6.007.819 documented the fact
that Taub, et al., admittéd to claiming the same compounds and uscs as in Knight's and Scallen’s
Inventions (Exh.B), Taub, et ¢l., 1) dropped compound coverage therein, ii) misinformed the patent
Examiners about the Inv.(.:ntors’ discoverics using beta-alethine and vitalethine to produce specific
(1gG) antibodies, and iii_-)_ claimed same cnabled only through these false representations (Exh.D).
Kni_ghl bclicvc.s the doctrine of equivalents precludes changing Taub, er af.*s initiaily liled
false claims from “stimulating”™ immunity to “enhancing™ immunity (o constitute a substantiative
change in wordilig or invention, there being no “legal reason™ for the US Patent and Trademark
Office (hereinafter USPTO) to “give™ Taub, ef ul.. a patent on the Inventors™ discoveries. The
Inventors reported dramatic increases in specific [gG immunoglobulin in Cancer Rescarch that was
not disclo;se'd to the USPTO by Taub, ef af., the other publication by Drs. Knight and Scallen (and
other legitimate scientists) identifying antibody production and “Immune Enhancement as a
Prol_)ablc Mcchanism"‘ (Doc.427 p.12) in lrcutihg,_ cancer | Cancer Research 54:5630 (1994}
FAILURE OF UNM'S LICENSEE TO DISCLOSE PRIOR ART IN PROSECUTION
HISTORY OF SERIAL NO. 09/256,765 RESULTING IN US 6,414,114 B2 FALSELY
ALLEGING TAUB, et al., }_\S INVENTORS
Taub, ef al, in US 6,414,114 B2 (col.6) directly. misinforms the USPTO about information
contained in US 5,370,868, following, while not listing this legitimate patent in their “Information
Disclosure Sheet” of the prosecution history for US 6,414,1 14. B2:
“Treatment with B-alethine was also found t-o increase the percent survival in the
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Cloudman S-91-DBA/2 mode! in which melanomas had alrcady been established.

U.S. Patent 5,643,966, U.S. Serial Nos. 08/468,043; 08/468,041;

08/346,177.....Despite the pgrowing body of in vivo studics showing the

antineoplastic effects of BT, the underlying mechanism had not been determined.”

---pp. 6/7.7/8 (DTI-78) of patent application (Serial No. 19/256.765) in prosecution

history for US 6,414,114 B2 (cols.5,6) “Novel Disulfides and Thiol Compounds™

alleging Floyd E. Taub, Christopher K. Murray, Randall J. Daughenbaugh and later,

Dr. Daniel Lednicer as inventors.
Unlike vitalethinc_- 'wh:ich was therapeutic, B-alethine was counter-productive in the only melanoma
model reported in US 5,370,868 (Balb ¢ X DBA), and as reported by the Inventors in Cancer
Rescarch, thereby-biologically confirming the chemical differences in these compounds, supra.
Similarly, the !'uliqwin_g Cancer Research publication. mef disclosed in “Other Prior Art-Non Patent
Literature Documents™ in the prosccution history for US 6,414,114 B2, also was inaccurately
referenced repeatedly (cols.10,11) as “Cancer Rescarch, 1994, 54, 56235635" by Taub. ef af.:

Knight, G. D., Laubscher, K. H., Fore, M. L..; Clark, D. A., and Scallen, I'. ).

Vitalethine modulates erythropoiesis and neoplasia. Cancer Res., 54: 5623-5635.

1994,
Fiven more significantly, the Canadian applications by Drs. Knight and Scallen (CA 2087883, CA
2087884), once aga-tin, are not listed under “Foreign Patent Dm:umt:nl.s“ section of the “Information
Disclosure Sheet™ in the prosecution history for US- 6,414,114 B2, whereas Taub. ¢t al’s
application WO 97/14306 was listed. Failing to falsely obtain “compound coverage™ (02/01/99.
Doc.427 p.13. Lxh.B) in US 6.007.819, Taub, et al: :lppcar to have embarked on two statcgics Lo
obtain same in US 6,414,114 B2 (filed 02/24/99) and in US 6,498,150 B2 (filed 10/07/99, infra).
In US 6,414,114 B2 (Doc.427 Exh.E), Taub, ¢t ul., describe them as modified polypeptides of

heterologous (mixed) disulfides, again expressed in different chemical terms but covering



substamially the same compounds as those discovered by Drs. Knight and Scallen. Such claim to
inventorships of heterologous (mixed) disulfides by Taub, er al.. are illustrated as false by the
following “disﬁlﬁdc" description for vitaletheine modulators by the Inventors:
“The vitaletheine compounds of the invention include compounds of the formula
1l in disulfide forms, comprising homologous or helerologous (mixed) disulfides:
trisulfide forms, comprising homologous or heterologous trisulfides: and oxidized
forms (m>0) of the homologous or heterologous disulfides or trisulfides...—(CA
2087884, pp.17.18 and Exh.E)
Literature background on disulfides and how the Inventors™ contemplated using disulfides and
mixed disulfides in the Canadian application (CA 2087884, Exh.F) was used by Taub. ¢z of.
FAILURE OF UNM’S LICENSEE TO DISCLOSE PRIOR ART IN PROSECUTION
HISTORY OF SERIAL NO. 09/414,071 RESULTING IN US 6,498,150 B2 FALSELY
ALLEGING TAUB, et al., AS INVENTORS
Floyd Taub, Thomas J. Perun, Chnistopher K. Murray, Randall J. Daughenbaugh. and Danicl
Lednicer are alleged as inventors of “Low Molecular Weight Cell, Bone Marrow and Immune
Stimulants™ (DTI-87). 'l:aub, et al., mention PCT/US91/04725 and WO 92/00955 but misquote
scientific publications by Drs. Knight and Scallen:
“For comparison. [-alanyl-taurine zinc salt prepared using the method of Knight,
et al., Cancer Research 54:5623 (1994) gave the following 't NMR spectra (for
alphabetical assignment see Figure 2C):"—Page 25, Ins.17-19 of patent application
in prosecution history for US 6,498,150 B2
As before, PCT/WO 97/14306 allcging Taub. ¢f al., as inventors was disclosed in the prosccution
history for US 6,498,150 B2, but 1) US 5,370,868 was_h'ot disclosed by Taub, ef af., under “U.S.

Patent Documents™ in the “Information Disclosure Statement™ of the prosecution history for US

6,498,150 B2, ii) the Canadian applications (CA 268_'7883, CA 2087884 authorized by the



Inventors) were not _discloscd by Taub, ef al., under “Forcign Patent Documents™ in this same
pro_sccution hislory? and iii) the following was again not disclosed under “Other Prior Art-Non
Patent Literature D-(;)cu:.nents” of same;

Knight, G. D, Laubschef, K. H., Fore, M. L., Clark, D. A, and Scallen. T. J.

Vitalethine modulates erythropoiesis and neoplasia. Cancer Res., 54: 5623-3635,

1994,
Signiﬁcém]y, only -i(ey publications by Drs.- Knight and Scallen, uncorrupted by unauthorized
amendment by UNM and its licensce, were omitted from the “Information Disclosure Statement™
of US 6,498,150 B2 alleging Taub, et ul., as inventors. Thus, Taub, ¢t of | repeatedly coneccaled
prior art published b_;,' Drs. Knight and Scallen from the USPTO, the disclosure of which is required
by law for proper evallualion of claims to inventorship.

Signiﬁcantlyj; the claim Lo priority .by.thosc falsely claiming inventorships (Taub. et al.) was
made under US P'a.t.ént'Applicalion Serial No. 60/005,336. filed within a vear (10/17/95) of the
Inventors® publicati(_)n (11/01/94). Taub, et al.’s falsc claims to inventorships are made cven more
gricvous by their failulre to disclose the Inventors’ carlier Canadian patent applications (CA
2087883, CA 2087884). Significanily, Taub, ¢t al., specifically exclude -alanyl-taurine. N-
carbobcnzoxy—ﬁ—al-.anyl-laurine, and B-aleth;inc from thc1r }ajse claims 1o compound inventorships
in US 6,498,150 B’.-Z'(slruclurcs in Doc.427 Exh.G), but surrcptitiously mnclude the vitaletheine
modulators, once aQ;ziin, describing them as “carbonate c._s:tc'rs" of amines like [3-aletheine and J3-
alethine using the same éhemical tenninology-for the vitale't-héine modulator compounds (Doc.427
Exh.G) used in their -previously failed attempt (o obtain sémc in US 6,007,819 (Exh. B). Again.

even this nomenclature derived from Knight, supra. Thus, it is obvious to Knight that UNM and



its licensce discarded compound coverage for the authentic vitaletheine modulators under the
legitimate Invenlc;i's’ names by “amending™ the authentic patents and applications in the 1S, and
fraudulently substituted Taub, ¢/ «f., as inventors of these same compounds in the US and
elsewhere. This il._Iicil patent p-rosecution was unlawfully subsidized by UNM in two ways. by
unlawful loan 0f $75,000 in patent prosccution costs, and by UNMs failure to collect royalties due
under the licensing agreement. UNM continues to violate state and contract law by “giving ™ shares
of rovaltics due lhé. Inventors and UNM 10 Taub, ¢ al.

KNIGHT’S DISCOVERY, NOVEMBER §, 2003,THAT UNM AND ITS LICENSEE
REQUESTED EXAMINATION OF AUTHENTIC COMPOUNDS IN CANADA,
WHII..E MALIGNING THEM IN THE USPTO AND THIS COURT
Administrative stat.us of Canadian Patent Applications was not available through the online
database until Augll'lst 7. 2003 (Doc.427 Exhs.A,B). Thus. Knight was nof aware that UNM and
its licensce had ret.q-u_c.s'.lcd cxamination of the unamended (and therefore authentic) compounds and
uses of tile legitimdté vitaletheine modulator and beta-alethine Inventions, until Knight found this
information on the Canadian Paient online Database on November 5, 2003 (Doc.412 Exhs i F).
Within a month,_Kr;ight had submitted this newly lound information (Doc. 412 filed December
02, 2003). Thus, inékplicably violating Rule 26(¢) [Fc.d.': Rule Civ. P.], UNM and its licensee have
concealed for ncar_ly_ four years (Doc.412 Exhs.EF) th_eir.exzuninalion request (12/08/99) for
Canadian patent c;’).vfferage of the authentic vitaletheine modulalor compounds and uses, and of uses

for beta-alethine, whlle maligning the Inveritors’ work in the USPTO and US Courts.
UNM'S C()NCFALMFNT OF DEALINGS WITH ITS LICFNSEE AND OF PATENT

PROSECUTION COSTS BEING DEDUCTED FROM ROYALTIES AND FEES THAT
" CONTRACTUALLY MUST BE DISCLOSED
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UUNM concp_glcd corréspondence between UNM, and Floyd Taub and Randall J. Daughenbaugh.
under atton-icy-client brivilcgc by alleping a close business relationship with them and with
Dovetail T cchnologigs. Drs. Taub and Daughenbaugh both falsely claim to be inventors ol Drs.
Kn.ight’s and_ScaIIcn.’s discoveries. Even when demanded from UNM, Knight never received
documentation of patent prosecution costs that UNM must provide under the 1992 letier agrecment
to dcduct any shares of royaltics, fees, or other revenues due the Inventors under the 1983 Patent
Policy. Thus, UNM .has been, and conti{lucs to be, in vielation of both contracts by failing to
document patent prosqcution costs and by failing to share rovalties and fees received with the
Inventors. P.':urlhen'noi"e, Knight has never received annual financial statements, from cither UNM
or its licensee that are duc the Inventors under the licensing agreement.
CERTIFICATIONS
[, Galen D. Knight, Ph.D. do hereby certify and declare under penalty of perjury under the
laws of the United States of America that the facts and beliefs contained herein, in both the
foregoing and other documents to which I refer anq attach, are true and correct or believed to be

truc and correet to the best of my knowledge and abjtj

Dated this 13" _day of February, 2004

Galen D. Knight. Ph.D.
3205 Anizona, NE
Albuquerque, NM 87110
Telephone: (505) 884-8644

SUBSCRIBHD_ AND SWORN To hefore mc this_13™ day of February, 2004, by Galen D.
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R, :
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CERTIFICATE OF SERVICE
[ also herby certify that true and correct copics of this Declaration and Exhibits

were hand dclivere:d on ¥ cbruary_13%, 2004, 10 offices of the following:

Paul Adams ) ' Scan Olivas

PEACOCK, MYERS & ADAMS 201 Third Strect. NW. 12™ Floor
201 Third Street, NW, Suite 1340 Albuquerque, NM 87103
Albuquerque, New Mexico 87125-6927 Telephone: (505) 346-9140
Telephone: (505) 998-1500 Fax: (505) 346-1370

Fax (505) 243-2542 -

and mailed and e-mailed on FcbruaryLw“‘, 2004, to the following:

Terence J. Scallen, MD, Ph.D. | ,( /L%:. Q %ﬂ%

P.O.Box 651 - . - . Galen D. Knight, Ph.D, 7
Borrego Springs, CA 92004-0651
(760) 767-3444
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IN THE UNITED STATEE PATENT AND TRADEMARK OFFICE

In re PATENT APPLICATION OF

TAUB et -al Atty. Ref.: 1810-48
Serial No.: 08/733,174 Group Art Unit: 1211
Filed:. October 17, 1996 Examiner: Fonda, K.
For:  LOW MOLECULAR WEIGET CELL, BONE MARROW Z_.‘:' y
AMD IMMUNE STIMULANTS. N .
... * * * * L-_'{.” :?#
January 2%;11998 ;H

INFORMATION DISCLOSURE STATEMENT

Hen. Coﬁmibsioner of Patents
and Trademarks

Washington, DC 20231

Sir:

I hereby certify that each enclosed document listed on the
herewith . Form PT0O-1449 was cited in the attached 1lnternaticnal
Sqqrch ééport, d;ted December 27, 1996, issucd in a counterparct
foreign application not mare than three months ago.

See §he degree of relevancy (category) and the particular
paasages.;ited for each document in that Search Reporct.

This IDS is intended to be in full ceompliance with the
rules, bdt-should the Examinér find any part of its regquired
content to havé been omitted, prompt notice.to that effect is
carnestl}-sAliéited, ‘along with additional time under Rule 97 (t),
to enablé.hpplicant to comply fully.

Cdntingent Reguest Under Rule 97 (c): "Should a first action

on the merits have been issued on the same day or before this ID3

DEFENDANT’S

EX_B-IBIT

256607

:
3
3
x
£




TAUB et al -- Serial No. 08/733,174

is filed, please accept this IDS under Rule 97{c) and charge the
requisite Rule 17{p} fee tc our Deposit Account No. 14-1140
(1810-48) and proceed to consider this IDS.

Consideration of the foregoing and enclosures plus the
return of a copy of the herewith Form PTO-1443 with the

Examiner's initials in the left column per MPEP 609 are earnestly

solicited.
Reapectfully submitted,
NIXON & VANDERHYE, P.C.
+
By H(Y\
Mary J. HWilson
Reg. No. 32,955
MJW: tat

1100 North Glebe Road

8" Floor

Arlington, Virginia 22201-4714
Telephone: (703} 816-4000
Facsimile: (703) B816-4100

; seggn-
/ 256607
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INFORIIATION DISCLOSURE A7 DocreT e, RIS
.~ CITATION . 1810-48 08/733,174
- . TAUB at al
. lu-l;wﬂ:t-lhln-hn-n. PUCRTTYE - — VR
T October 17, 1996 12 (60|
' U.5. PATENT DOGUMENTS

. - . . FILiNG DATE
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Scrial Number 08/733,174
Art Unit; 1641
IgG a.m.iBod.ies. However, this staternent alone is not sufficient to obviate the rejection.
Applicants further describe an “isotope switching™ (emphasis added) which term is not
understood. Without a clear definition and without the identification in the disclosure of isotype
compo;ilion, one is open to read these antibody titers on page 36 as total antibody titers or as
1gM titers. Therefore, the rejection is meintained. To obviate the rejection, Applicants are
encouraged to provide an art-accepted definition for the recitation “isotype conversion” by way of
citing an anthoritative textbook or a combination of references to support the explanation that is
ﬁow provided in the first paragraph of page 13 of their response.
16)  The rejection of claim 11 made in paragraph 15 of the Office Action mailed 05/01/98

) (paper_no. 8) under 35 U.8.C. § 103(a), as heing unpatentable over Paoletti et al. (Infect. fmmun.
60: 40094014, 1992) in view of Feuer ef al. (US 4,218,404) or Knight ef al. (WO 92/00955).
Baschang er al. (US 4,666,886) and Claass;en et al, (Res. Jmmunol. 143: 475-582, 1992), is
maintained for reasons set forth in that bﬂicc Action and those that are set forth below.

. Applicants discuss each of the cited references as though they were cited as anticipatory
references. While Applicants basically accept that Feurer er of. and Knight ef al. teach the
_compound(s) instantly claimed and their in vivo use, Applicants arguc that: 1) Feuarer ef af. and
Knight er al. do not teach or suggest the use of the compound(s) as adjuvants or immune
stimulants; 2) Baschang ef al. do not teach a compound structurally similar to the compound
_claimed; 3} There is no motivation to combine Feuer er al. and .Pnole_tti ef al. and 4) Knight ef al.

. do not teach the use of the compounds for “selectively stimulating the production of antigen-
‘.i';iecmc IgG™

In response, the references are cited in a 103(a) rejection in combination and not as

. individual anticipatory references. 1) The reference of Feurer ef al. is applied to document that
thé compound(s) of the instant invention are known in the art and so nlst; their in vivo use in &
mammal. Knight er al. is applied to document that the compound(s) of the instant invention are
known in the art and their in vivo use for induction of immune response and “to prevent” several
categories of diseases including bacterial, fungal, parasitic or viral infections. Paolelti e al. is

cited to document methods of inducing immunity or immune response 1o one or more antigens by

DEFENDANT'S
EXHIBIT
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(C,-C»)alkoxycarbonyl, -OCOCH,CH=CH,, a
(C,-C.)cyclé(C,—C.)alkoxyc rbonyl, -OCOCH,CH; ot a
substituted arylalkoxycarbBonyl wherein the substituent
is a halogen, a nitro group, an amino group or a
o methoxyl group;
or R! and R’taken.toget er form, with the nicrogern
to which they are attached, 5 to 7 membered ring; and
L! and L?! are, independenitly, a linear or branched
chain alkyl of the formula - (Q H,.)- wherein n is 1 to &;
10 a cycloalkyl of 3 to 8 carbon 4toms, or an
-interphenylene,

with the provisc that the dompound of formula I is

o Q
+* 1 _
not Pf“’\‘JHE’\\fﬁ-O . CJLN’\\/J\NIN\,E—O',
.8 B ir
or gr
_ ‘p-cxrqza-c-nuqnaqaa-su
H . ’
15 or pharmaceutically acceptable salt fhereof or unionized

form thereof, or disulfide thereof.
15. A compound of the formula (I)\

R*
\.
N-L'-CO-NH-L?-A

20 R

wherein:
-QPO- {OH},

salt

A is a group of the formula -PO,H, -SO.H,

-OSO,0H, or -SH, or pharmaceutically acceptabld

: DEFENDANT'S

)
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10

15

20

25

therecf or phyziologicall hydrolyzable derivative
thereof, or disulfide theneof when A ia -5H,

R, is H, a linear or anched lower alkyl, an
arylalkyl or an alkenyl,

R, i H, a linear or brhnched lower alkyl, an
alkenyl, an arflalkyl, an acyYl, a carbonate ester, an
allyloxy carbonyl, a cycloalkpxycarbonyl, an
unsubstituted arylalkexycarbofgyl or a substituted
arylalkoxycarbonyl,

or R!' and R? taken together\form, with the nitrogen

to which they are attached, a 5\to 7 membered ring, and

L' and L? are, independently} a hydrocarbon linking
group, a cycloalkyl, or an interphenylene,

with the proviscs that the cofpound of formula I is

Q o . Q e
nOt'bkanfﬁ\yfu\Naﬂ\b,é’o-. | = C _’"\-’H‘N‘A\.fﬁ-a-
. S Q P : E =]
or K 1
. NeCH;~CH,~C-HR~CH,-CH, -SK
H

or pharmaceutically acceptable galt thekeof, unicnized
form thereof or disulfide thereof, and at least one of

R, and R, is an alkyl or at least one- of and L* is not

- {CH;} ;- or - {(CH,},-.

16. The compound of claim 15 wherein

A is a group of the formula -PQ,H, -S5O,
-OFC- (OH),, -0SO,0H, or -SH, or pharrr!':-i-ceu:ica
acceptable salt thereof or physiologically hydgolyzable
{C,-C,)alkyl or arylalkyl ester thereof, or disilfide

thereof when A is -8H;
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R, is H, a linear or branched (C, to Cclalkyl, a

" aubatituted or unsubatituted)phenyl(C,-C,)Jalkyl, or a

-

"“gubstituted arylalkoxycarbonyl

19

to which they are attached, a 5 t

15

_a cycloalkyl of 3 to B8 carbon atoms

20

" form thereof, or disulfide thereof, and a

_(Cz-C.}alkenyl;

‘'methoxyl group;

_interphenylene,

R, is H, a linear or bragched (C. to Cglalkyl, a

(C3-Cg)alkenyl, a substituted br unsubstituted phenyl

" (Ci-Calkyl, an acetyl, benzowl or aryisulfonyl, a

(C,-C,) alkoxycarbonyl, -OCOCH,CH=CH;, a

{Cy-Cydeyelo(C,-C,) alkoxycarbony}, -OCOCHCiHs or a

herein the substituentc

"ig a halogen, a aitro group, an gmino group or a

e

-

or R! and R? taken together rm, with the nritrogen
7 membered ring:; and
' and 17 are, independentiy, linear or branched
chaln alkyl of the formula -{C.H.,) 1 wherein n ia 1 to 8&;

or an

with the proviscg that the compbund of formula I is

..!_* : Q ¢ _ ji ? o
not H:‘l’\-)Lﬁ’\.fﬁ"G' , @/\c —\_/LN,\,§.Q ,

C - d T a . = r G
e R |

< NeCH—CH,~C-NH~CH,~CH, -SH

least one of

R; and R, is an alkyl or at least one of L'\and L? is not

- {CH) ;- oF - (CH),-
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17: A compound of the formula (I}:

R:I:
N-L'-CO-NH-14-A v (1)
'RZ

5 wherein:
A is a group of the fo la -POH, or -0SQ,0H, or
pharmaceutically acceptable s3lt thereof or
physiologically hydrolyzable derivative therect,
Rllia H, a linear or branched lower alkyl, an
10 arylalkyl or an.alkenyl,
R, is H, a linear or branchpd lower alkyl, an
alkenyl, an arylalkyl, an acyl, carbonate ester, an
allyloxy carbonyl, a cyéloalkoxf arbonyl, an
ungubatituted arylalkowycarbonyl br a substituted
15 arylalkoxycarbonyl,
or R! and R? taken together foxm, with the nitrogen
to which they are attached, a 5 to\7 membered ring, and
L' and L? are, independently, hydrocarbon linking

group, a cycloalkyl, or an interphenjylene.

20 18. The compound of claim 17 wherein

A is a group of the formula -PO, ,.or -0S0,0H, or
pharmaceutically acceptableﬁaalt therdof or

physiclogically hydrolyzable (C,-C,}alk¥l or arylalkyl

egter thereof;

25 R, is H, a linear or branched (C t ésjalkyl, a

substituted or unsubstituted phenyl (C;-CJlalkyl, or a

(Cy-C,)alkenyl;
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R, is H, a linear\or branched (C, to C,)alkyl, a
{C,-C,)alkenyl, a subatituted or unsubstituted phenyl
(C,-C,}alkyl, an acetyl, \benzoyl or arylsulfonyl, a
{€,-C,}alkoxycarbonyl, -OQOCH,CH=CH,, a
{c,-C,)cyclo(C,-C,) alkoxycakbonyl, -OCOCH,C¢H, or a
substituted arylalkoxycarbdnyl wherein the substituent
is a halogen, a nitro group)\ an,amino group or a
methoxyl group;

or R' and R? taken togeth¥y form, with the nitrogen
to which they are attached, a to 7 membered ring; and

1! and 1! are, independentl a linear or branched

chain alkyl of the formula -(CH.\- wherein n is 1 to 8;
a cycloalkyl of 3 to B carbon atomy§, or an
interphenylene.
19. A pharmaceutical composgitior) comprising the
compound according to one of claime 15 ¥nd 17 and a

pharmaceutically acceptable carrier.

20: A vaccine comprising a ound according to

one of claimg 15 and 17 and an an&i n.

21. A method of hancing isotype conversion
comprising administering\te a mammal in need of such

enhancement an effective

formula I

ount of a compound of

Rl

N-L*-CO-NH-L3-% ) (1

N /7

wherein:
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Mean Change in O 12, [Oydion] density, indicniing presence of antiboly)

Change
from pretest to 4 &
14 Jayx zller in-

jewtivn wilh antigen

Change from pre-bocs
10 dayx aficr boost with
UNOUNICGATTD

Compound B 4 Day 14 elysaacharide
CFA (contml) -6 A -85
CIA {comiul) =10 Ju7 Aot Lesbed
lauoz-BP, ng ., 1535 Ty oot icated
Taura-BE, ug [ fiib oo esed
Tauwx-BF, my 34 PR 107
Taviex-BOP, g~ 54 AT ool tested
Taurex-BOL, up e - 518 il Lesied
Ihurox- HOP, ng u- R Ak L tested
Taurux-$B, ng [T |1 ot Lexted
Taurox-3B, ug kA 443 nul Lested
Towrox-§B, mg 1.1 o7 )

‘Ihusox-5, og 13.1 oi1 204

Thurox-5, ug Yo 671 not lested
Taurox-S, mg 29 oy7 net Lested

Notes

1. Values arc the mean of 3 aaimals per drigidose proup.

2 Doacs were 5 ng per kilogmm of animal, 5 ugiig, and 5 mg/ky ot test
compounda iven pror o and with eonjugaled antigen, indicated above as
“ng”, “ug”, and “mg”

A CFA - Complete Freund's adjuvaal. the current “gold standard™ vaccine
adjuvant, but approved only for amimal wies due 2o ils loxicily. Two groups
of 2 apiowls were used. Published data indicate CHA stimulates response 10
comparcd o saline. :

Dusousion . i

a. Uoly io saigwle treated with  compound of thix invertion W o 4day
1e5pOnSe Bech.

E. Ouly in aniowls 1renied with a compound of this invention is a response to
unconjugaled polvscocharide seen.

. 'The [dealuy texponse in grezler wilh tecatment.

EXAMPLE X
Svntheses
Synthesis of N-Carbobenzoxy-f-Alanyl-Ethanolamine
Sulfate-—Taurox BOS:

Te a THF solution of N-(CBZ)-p-alanine and
N-hydroxysuccinimide, add DCC. 'The neaction is mixed
overnight at room temperature. The crude reaction mixture
is fillered through a sintered glass funoel inte a round bullom
flask to remove the DCU that is formed. ‘The activated ester
should remain in sclution. Afler concentrating and redis-
solving in solvent, ethanolamine or an alcohol protecied
derivalive can be added as a solution to the solulion con-
taining the activated csier. ‘Iricthylamine can also be added.
Workup of the reaction and puritication results in formation
of N-carbobenzuxy-fi-alanyl-cthanolamine. ‘The free aleohol
<an he sulfated by a varety ol methods 1o result in formation
ol N-carbobenzoxy-f-alanylcthanolzmine sullate.
Synthesis of B-Alanyl-Lthanolamioe Sulfaie (from
N-Carbobenzoxy-f-Alanyl-Ethanolamine Sulfawe}—"Taurox
0% ..

In a similar fashion to the conversion of N-carbobenzoxy-
B-alanyl-taurine 10 fi-alanyl-laurine, N-carbobenzoxy-fi-
alanyl-cthanclamine sultate can be convented w B-alany!-
cthanolamine sullale. '1he conversion can be effected by
slurrying the N-carbobenzoxy-f-alanyl-cthanolamine sul-
fate in glacial AcOHL. 1o the mixture, HBr in AcO (30 wi
%) is added. ‘lhe reaction can be heated and allowed w mix
for a period of not less than 1 howr, ‘The prodoct can be
isolated by usual workup and precipitation.

Synthesis of B-Alanyl-Cthanclamine Phosphale (from
N-Carbobenzoxy-p-Alanyl-lithanolamine  Phosphate)—
Tuurox OF -" :

In a similar fashion w e conversion of N-carbobenzoxy -

f-alanyl-taurine (o B-alanyldaurine, N-carbobenzoxy-[3-

0

K

>

I

a0

45

45

50

Hi)

65

16

alanyl-cthaneolamine phosphaie can be converted to
f-alanyl-cthanolamine phosphate. The conversion can he
clfected by slurrying the N-carhobenzoxy-f-alanvi-
cthanolamine phosphate i glacial AcOH. To the mixture,
HBr in AcOH (30wt %) 15 added The reaction can be heated
and allowed ke mix for a period of pot less than 1 hour, The
product can be solated by usual workup aud precipitation.
Svuthesis of B-Alanyl-Aminocthylphosphonic Acid (rom
N-Carbobenzoxy-fi-Alanyl-Aminocthylphosphonic Acidy—
Teurox P

In a similar fashion to the convemsion of N-carbobenzoxy-
f-alan¥l-taucine 10 P-alanylaurine, N-carbobenzoxy-ji-
slanyl-aminocihylphosphonic acid ¢in be converted
B-alanyl-amince (hylphosphonic acid. The conversion can e
elfected by slurrving the N-carbobenzoxy-p-alanyl-
aminocthylphosphonic avid in glacial AcOH.
mixture, HBrin AcOLL (30 w1 $2) is added. The reaction can
be heated and allowed 10 mix for 3 period of not less than |
hour. The product can be solated by usual workup and
precipitation.

Strectures of the above compuoonds are shown in FIG 3,

Adl documents cited sbove are herchy incorporated in
their entively by reference. The entire contems of US,
Provisional Appln. 600052336, (iled Oct, 17, 1995, is invor-
poraled hercin by refcrence.

One skilled in the art will appreciate from o reading of this
disclosure that various chanpges in form and detail can he
made without departing from the frue scape of the inventioa,

What is clauned s

1. A meths] of enhanciog the 1gG immune responwe 16
o or more anligens comprising adminisiering 0.2 mammal
in need of such enhaneement an amount of said one or mote
antigens and & compound of formula (1):

N—1l—(U—5H—I11—a
u!

whereiin:

As 8 proup of the formaia 1% 1, —SO H, —OPO—
(QN).--O50.0LH, or —SH. or pharmaccuticatiy
aceeptable sult thereof or physiotugically hvdmlvzahle
derivative thereof, or disulikle thereol when Ais —SH.

R, i« 11, a linear or branched Jower allyl, an arvlatkvl or
an alkeuyl,

I, is 11, a lincar or branched lower alkyl, an alkenyl, an
arylalkyl, an acyl, 2 carbonate esier, an allyloay
carbunyt, 1 cycloalkoxycarbony!, an unsubstituted ary -
latkoxycarbonyl or a substituted arvlalkoxycarbonyi,

or R and Rtaken wgether form, with the nittogen w
which they are attached, 2 5 10 7 membered ring, and

L' and L* are, independenily, a hydrocarbon linking
group, a cycloglkyl, or an inlerphenylenc,

sullicient i enhance the 1 immune response Lo xaid one
ar more anngens.

2. The method of claim 1 wherein

A is a group of the furmula —POH, —80, 11, —OMO—
(OH),. —0S0O.OH, or - SIL or pharmaccutically
aceeptable salt thereol or physiologically hvdrolyzable
(- Calkyt or arvialkyl ester thereol, or disulfide
thereof when A is —S11;

R, is H, a linear or hranched { C, w0 C Q) alkyl, a substituted
or unsubstituted phenyl (C-) alkyl, or a ({3
alkenyl; .- ’

R. is H, a linvar or branched (C) w C.) alkvl, 0 (€~
alkenyl, a substiied or unsubstituted phenyl (€=,

DEFENDANT'S
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alkyl, an acctyl, benzoyl or arvisulfonyl, a (C,-(3,)

alkoxycarbonyl, —QCOCIHLCH=C(11., a2 (Cy—CQ)

cyelo{C,~Cy) alkoxycarbonyl, —OCOCH.C H, or a

substitwied arylalkoxycarbonyl wherein the suhstituent

is a halogen, a nilro group, an amino group or a

methoxyl proup;

ar R' and R* taken topether form, with the nitrogen to

which Lhey arc attached, a 5 10 7 membered ring; and

1.' and 1. arc, independently. a linear or branched chain

alkyl of the formuls —(C,I1.,)— wherein n is 1 to §;

a cycloalkyl of 3 w § carbon atoms, or an interphe-
nylene. .

3. A vacuine comprising one or more anligens and a
compound of the formula C

(0
H'
~ \ . .
N—L—CO—RI—1:—a

o

'

wherein:
Ais a group of the formula — PO, —S0,H, —OPO—

{OH)., —080,011, or —SH, or pharmaceutically -

acceplable salt thercof or physiologically hydrolyzable
derivative thereol, or disultide thereof when A is —SI 1,

it, is H. a lincar or branched lower alkyl, an arylalkyl or
an alkenyl,

R, is H. a lincar or branched lower alkyl, an alkenvl, an
arylalkyl. an acyl, a carbonale ester. an alkyloxy
carbonyl, a cycloalkuxycarbonyl, air unsubstituted ary-
lalkoxycarbionyl or a substituted arylalkoxycarbonyl,

ar R? and R* taken together form, with the nilirogen 1o
which they are attached, a 5 wr 7 membered ring, and

L! and L? ar, indepeodently, a hydrocarbon linking
group, a cycloalkyl, or an interphenylene, wherein the
compound enchances the production of antipen-
specitic 1pGoin a mammal immunized with said vae-
cine. ' '

4. The vaceine of claim 3, wherein

Adis a group of the formula —POH, —50O,H, --O1M)—
{O11),, —OS0,0H, or —8I11, or pharmacculically
aceeptable salt thereof or physivlogically hydrolyzable
(C,—C)akly! or arylalkyl ester thereof, or disultilde
thereof when A is --511;

R, is H, a linear or branched (C; o Cgpalkyl, a substinned
ur unsubstituted phenyl(C —C alkyl, or a (C,-C,)
alkenyl;

R. is H, a lincar or branched (C; 1o Calkyl, a {(C.—C,)
alkenyl, a substituied or unsubstiluted phenyl (C,-C,)
alkyl, ao acetvl, benzoyl or arvlsulfonyl, a (C,—C;)
alkoxycarbonyl, —OCOCILCI=CH,, a {C;-Cy)

cycln(('.',-(.‘H)nlkoxyt:a'rbonyl. —OCOCH.C M, or 2~

substituled arylalkoxycarbunyl wherein the substilvent
is a halogen, a nitw group, an amino group or a
methoxyl group:
or R! and R® taken together form, with the nitrogen 1o
which they arc attached, 2 5 10 7 membered ring: and
L' and L* are, independently, a linear or branched chain
atkyl of the formula —(C, 1.,) — wherein n is 1 10 §;
2 cycloalkyl of 3 10 8 varbou atems. or an interphe-
nylene. ’
5. A method of cohancing the preduction of anligen-
spevilic IgG in « mammal coipprising administering to the

6,007,819
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mammal an amount of ore or more anligens and a com-
pound of [urmula [:

Rl
/N—].‘-—t'.(v“-'-NH-'—'].:—.f\

R!

wherein:

A is a group of the formuta —PO,H, —S0 L, —OPO---
(OI). —0O50,011, or —5H, or pharmaccutically
aveeplable sall thereol ar physiologicalty hydrolyzable
derivative thereof, or disubfide thereof when A s —SH.

R, 1511, a linear or branched lower alkyl, an arvlalkyvi or
an alkenyl,

K is H, a lincar or branched lower alkyl, an alkenyl, an
arylalkyl, an acyl, a cabonate ester, an alkyloxy
carbonyl, a cyclozlkoxyearbonyl, an unsubstituted ary-
lalkoxycarbonyl or a substituted arvlalkoxycarbonyl,

or R' and K 1aken together form, with the nitrogen 1o
which (hey are attached, a 5 10 7 membwered ring, and

L' and L7 are. independently, a hydrocarbon linking
group, a cycloalkyl, ur an inlerphonyleov,

sufficient W enhance said production of anngen-specific
[gC.

6. The method of claim § wherein

Ajis a group of the formala —POLH, —S0 1 —OPO
(Ol},, —OSU,0H. or —SIL, or pharmaccuncaliy
aceeptable salt thereol or physiologically hydrolyzahle
(C,—Calkyl or arylalkyl ester thereol, or disulfide
therenf when A is —SH:

R, ix 11, a lincar or branched (€, to C) alkvl, a substituied
or unsubstituted phenyIl(C,—C,) alkyl, or a (€.-C,)
alkenyl,

R. is 14, a linear or branched () w0 C) alkyl 2 (-0
alkenyl, a substituted or unsubstitwied phenyl (C,-C )
alkyl, an acetyl, benzoyl or arylsulfonyl, @ (C°—C )
alkexycarbonyl, —QCOCIHLUCH=CH,. a ({;-Cy)
eyclo{C,-(7)) alkoxycarbonvi, —OCOCH.C . or o
substituted arylalkoxycarbonyl wherein the substiiuent
is 1 halogen. a nitry group, an amine group or 2
melhoxyl group;

or R sud R™ taken topether forw, with the nitrogen o
which they ane aftached, 8 5 to 7 membered ring: ami

1.* and 12 are, independently, a linear or branched chain
alkyl of the formula —(C, 1., y— whercin nis 1 10 8;
a cyclualkyl of 3 w0 8 cabon aloms, or an interphe-
nylenc.

7. A method of enhancing an antipen-specific 126G
immune response o @ polysaccharide comprisiog adinins-
tering to & mammal in need of such production an amounl of
said polysaccharide and a compound of lurmula 1:

Nl
R]
hY i .
/N--L"—(.U—Nl 1A

3

R?

wherein:

A is a group of the formula — PO 1, —50 H, —OPO—
(Oi). —OSO,0H, or —SH, ur pharmaceutically
acceptable salt thereof or physiologically hydmlvzable
derivative thereot, or disulfide thereof when As —SEH,
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R, is 11, & linear or hranched lower alkyl, an arylalkyl or
an alkenyl,

R. 15 H, a linear or branched lower alllyl, an alkenyl, an
arylalkyl, an acyl, a carbonale cster, an alkyloxy
carbonyl, a cycloalkoxycarbonyl, 2o vosubstituted ary-
lalkoxycarbonyl or a substituted arylalkoxycarbonyl,

or R and R* taken together form, with the pitrogen Lo
which they arc attached, a 5 to 7 membered ring, and

1! and 17 are, indepencently, a hydrecarbon linking
2roup, a cycloalkvl, or an interphenylene,

suflicicn! fo enkance said immune response.

8. The method of claim 7 wherein

[(H
Rt
~ . "
I.\"—I. — CO=—NH—1"—A
R - .

wherein:
Ais a group of the formula —POH, —80,;1, —OPO—
(Ol),. —OS50,0H, or —SIl. or pharmaceutically

1

acceptable salt thereof or physiologically hydrolyzable
(C=C)alkyl or arvlalkyl ester thereol, or disulfide =

theriof when A is —SI;

20

R. is I, a lincar or branched (€ to C,) alkyL a substituted
or unsubstituicd phenyl(C, ) alkyvl, or a ({-C)
alkenyl;

K. 15 1, a lincar or branched (C, 10 C,) alkyl, a (C.~.)
alkenyl, a substituted or ensubstituted phenyl (C—€,)
alkvl. an acctyl, benzoyl or arylsullonyl, o (U,-C5)
alkoxyearbonvl, —OCOCHCTI=C1,, a (¢,-(5)
eyclo(C—C) alkoxyearbonyl, —OCOCHLCH, or a
substituted arvlalkoxvcarhonyl whercin the subsituent
is a halugen, 1 pitro group, an amine group ur @
methoxyl proup:

or R! and R* (aken together furm, with the nitropen Lo
which they are attached, 2 5 10 7 membered ring: and

L' and 1.7 arc, independenmly, a linear or hranched chain
alkyl of the formula —(C Ho — wherein is 110 82 a
vycloalkyl of 3 10 8 carbon atoms, or an imerphenylenc.

9. The method as in one of claims 7 and R, wherein the

X polysaccharide is conjugaled 1w a protein.

1. The method as in one of claims 1, 2, 8 and 6, whercin
one or mure uf said antigens is conjugated 1 a protein.

11. The vaceine as in one of clauns 3 and 4, wherein oie
of said antigens is a polysaccharide.

L I Y L |
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a 1s tha absolute value of |r/(r’+p+is)| with the
proviso that when (r’+p+fs) is 20, at least ons q or qf ie zerc
such that the sum of any charges on the remainder of the complex
is balanced by the charges on the lon or ions, X or X’, or the
ions, X and X7.

m is ¢ or a whole integer from +1 to +5;

nis 1 or 2 when z is 1, and n is 1 or 1.5 when z is

p 1s +1, 0, or =-1;

q and g’ are each independently +1 or zZero;

r and r’ are esach independently a whole integer from
+1 to +4, or r’ is a whole integer from -1 to -4;

w is 0O or a whole integer from 1 to 5;

s is -1 or 0; .

y is 1 to 40;

z is +1 or +2; and

the compound of Formula I has a molecular weight of no
more than about 10,000 daltons.

Particularly interesting compounds of the Pormula I arae
thosa wherein y is from 1 to about 20, especially from about 2
to 10; or wherein the number average molecular weight of the
compound is no more than about 5,000 daltons, or both; and
especially wherein the molecular weight of the compound is at

least about 130 daltons.

Preferred compounds according to Pormula I are
compounds of the Formula II, herein referred to as *vitaletheine
compounda®™:

0 o o
ix(:)K(')o_lc‘_m_az.az.g_m_ml'az_“_sb Y ))(P)x. (' )z(] )(II)

wherein R, X, X’, ¥, Z, a, n; n, p, g9, r, r’*, w, y, and r are
as defined in Formula I. -

The vitaletheine compounds of the invention include
compounds of the Formula II in disulfide forms, comprising
homologous or heterologous (mixed) disulfides; trisulfide forms,
comprising homologous or haterologous trisulfides; and oxidized

r
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