VD 96/ 16031

PCT/ US95/ 14%9¢6/16031 AM NOGUANI DI NE CARBOXYLATES F®RTRH§25/14126
TREATMENT OF NON- | NSULI N- DEPENDENT DI ABETES MELLI TUS
CROSS REFERENCE TO RELATED APPLI CATI ONS . The present application

IS a continuation-ins S catian - [ 4 274,
filed Novenber 23, Wéﬁ & @%@Aﬂ%ﬂéﬂﬁg ﬂ%mgﬁ}ﬂ% on
grovi ges ngyelb conpo.ulnfl_s mu-ﬂsmm-mmENm'mABEmmmwn-i n|SU! in
ependent di abetes nellit, .. | | resul ting
from excessi ve non- enzyrradt’ﬁgéﬁi vﬂ%ﬁ%ﬁbﬁ% @kﬁaammqﬁsul I n
dependent and i nsulmﬁmmmmicdﬁabms%ﬂdﬂﬁm@m&k&g&mmﬁ Serial

- tol erance; ' BACKGROUND OF THE

| NVENTI ON 8 nMoOS%ﬁMﬁ#MPYW%&&&@% nawperdisgnel | i tus, or N DDM

and Type |1 di abet @Fhe preser iventici Provites dvEniithun@E a8 d AN el ta Iy
hi gh bl ood gl ucose P _conqentratign when fasting and del ayeg ce@%@?ﬁ

upt ake of gl udteatng ’F_QRAMMPQ“@" sliabetgs mellitusi (NEPBOMD; diabetic complivatians
the glucose 1 gailfingFrdrk skeestivbivhichzpnatib 3hkfsylation Qiggxl%geeﬂ? Ci)ﬂ BRI AR

criteria (Arre(r’iscan abet es Associ ation, Physician's

| nsul i n- Depend©Rendens aad insylinrdependent digbetes roellites; ibpaired glucosstolérancegyand

Physi ci an' g) Ggbegity.0 Non- | nsul i n- Dependent (Type 11) Diabetes, 1988).
I-nsul i n- Dependent di abetes nmellitus, 1DDM and Type | di abetes are 20
synonynous. | DDM patients haveBéﬁm@UMQF‘lﬂﬂz DTIGNucose
concentration NE ' llgose
foll owi ng neals or af tg}sagﬁtdeagn%%gdd;@seﬁ(s?q? g@#'tyﬁom as ,F.ﬁ(eiolél'pgclgggﬁaetes
tol erance t estare pyBmympusi NMIIMpaitentsihave an abnomeallynhighhbleod glacose

ArTBr | D b . e d | n- De .
(Type 1) 01 aboraeno PR Wik, Bink A8 G el e of plurdtR fol ek maes o
the rate of5 naftebeldisgudstiatesidmonin as the gliicose tolefarwe tedte NIDDM issdibgiedsed han
t hat monl Log. 10 the gengral . .popul atian .after a.standard

doge 819 gl uc)c/)g gg#aéﬁ #&gﬁﬁlgﬁéﬁlﬁm%ﬂ?@%&% Essl"m-ﬁt}ﬂ‘? s&‘éﬂs%?‘ban
Di abet es AssodnmilimDepétident (Type B Diabetes, 1988; Amebeain Diabdtes ABkdesitibant ( Type

I'1) Diabetes, g#%% gﬁ@rtgk&gﬁéﬁﬁ%ﬁ%eﬁﬁf@aﬁg3938@&%?,”{24%5'@rN ;EEEA can

o
| DDM . gest at | X
3| so occur in indi \Iﬁdﬂﬁi—DeﬁéﬁdeﬁEdidb@&stxhﬂli%s?}qm,ij &ncgm'{ﬁﬂ aﬁag%%sdmfse
| sease states. |lnpaire cose to] erance in non-diabetic individuals is a
pr edi sposi‘fg Fg_&%"f“ﬁr Wd’é\?ép %FbN"Bai\Y high blood gluct@@@qe}aqagma_
condition in whed(fastiy 8nd delifed G6lIAS ptaket Pradodd fAlIBRAE incafh J,e%wt rfd Ng in
er, hel

excess bod i ght above. the accepted norns for age en ,
VO 96/ 1603{ V\ﬁ.}a%nostlc test known_a_s _E glucose tolerance tesg f[D%M is diagnosed based on

et Speot i ve, Tt At Hofiibi Diktftebasa s Parelia 4544 UF
in-Dependent (Type I) Diabetes, 1988).

26 ~ Impaired glucose tolerance occurs when the rate of metabolic clearance of
glucose from the blood is less than that commonly occurring in the general
population after a standard dosn of glucose has been orally or parenterally
administered (American Diabetes Association, Physician’s Guide to

- Non-Insulin-Dependent (Type II) Diabetes, 1988). Impaired glucose tolerance can

30 occur in_ NIDDM, IDDM, gestational diabetes and obesity. Impaired glucose

' tolerance can also occur in in_dividuals not meeting the diagnostic criteria for these
disease states. Impaired glucose tolerance in non-diabetic individuals is a
predisposing factor for the development of NIDDM.
Obesity is a condition in which there is an increase in body fat content

85 resulting in excess body weight above the accepted norms for age, gender, height,

>
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Systens and Disorders (1989)). Accepted norms have been deternmined by life )
I nsurance nmortality experience and by incidence of norbidi t¥ I n reI at ilon to
body WO 9%646838si ti on. The excess nortal i ty that occurs gpL126 :
individuals results from 5 diseases that are predi sposed by this
condition. They include cancer, cardiovascular . . disease, digestive

di sease, rempd b@dy)bmltﬂ(Bmgsebesit&, dnaEndmaMdrspac&ve, p. 2303, Multihdrmgmal i ent s

wi th chroni em,a. S 0C in n-insu dent

G abes oe anaritaRs ERA THEMaRmBEAR ASeed gpiin Bave Beed ddderminea 511G
%50 Rﬁhmwiﬁm’ﬁo eapariamentins “"”“’e“fmm"fb“"af"‘“’e““d P e Bty our nal
o} i ci ne 0 p resul.ti i.n.a ed t rt ary
protein st ripotRpsition. %Wﬁwah@h% toccurs mﬁggsl?e‘f‘gg’l‘iﬁ] m>79,
3998) bE?CQESééé@s mtae E%d‘sed bylthiH ?bﬁamﬂna]ymmy ﬁﬂuﬂé%&ﬁ@iscﬁﬂf&d&séwﬁﬁb t S
o di abetic,conpljcatio and conplicatjons o : i n non-di abetic
humans, sucq'}s%@en‘é‘gm ‘ﬁ P%@Fﬁﬂlse?iﬁ%ﬂ‘épﬂffsm 1tuﬁﬁypertensmn
and at her oscl er%?ﬁﬁ&@%ﬂhe&mﬂi%%eﬁélﬂeﬁhas&&asoccm i MeRkgheem a i S

defined as pl oo ucose concentragion_in excess accepted norm
for the gerfepPgp and jnrulincdepens gg@ﬁ%‘&%ﬂﬁndentpl‘@ﬂysl cian's

- CGuide to Woésﬁﬁdﬂg%c%‘%%dfﬁmﬁﬂ_wﬁesbut@ﬁ&%w%&ncm Journal of Wile

the relationship between these conditions is known, it would be

advant af® tMedfam@ Yoly ﬁggpm5e A98 L resulsing inraliered, tavtiary prqselntsﬁiemu@o

!ag::?:v?ﬂreport%ﬁi%s%??ﬁsn@d?%%nh%%bwE %géhﬂ QB@”O'C

fungi ci de ahvropylstion pﬁpmemxmn tuN:omphcatlons and comphcatlons of '

(‘hydr azi noi el Sg r ﬁaﬂg& 1968,
101, 1195. alaﬂko%r tarn- a%/ KY ggg é{r%ﬁ% l%ua er |R]/Et?ﬁ}§s aE&h escri bed
in US pat elilypértﬁépn.@dz&themsclemhs (Brioivinlee; ﬂ@QQimazg)ed gl ycosyl ati on of
. body prypteins - sed e.g.
for treating dia y@@%@&&%ﬂ%ﬁﬂ%ﬁvewﬁfﬁg{é%ﬁ ﬂféi{ ai ni ng."'
Am noguani dcee&)tahabngforcﬂleaeg.eral rpepalatiodi(Auictivan Diabddes ASsbtiadion, Al and
WO 9104-02 | sclyose noi m no: -
met hyl ) - | y%q%fééﬁ}lmiyhaﬁ’mﬁﬁlg g%ﬁa#?ﬁ)c&gb%%dﬁgﬁ tion and for
treating 30 hypéﬂhﬂm&aﬁaﬁisﬂﬁﬂb&@éeﬂtﬂe&(ﬂondﬂmnsﬁ knaown,ri¢would be an
2-substi tut uani, dj Li.vatives -having a chaem c and
car di opr ot (??Y?"gt (’5? 31’%9"’%”"3‘5%‘5&“ geﬂtﬁr li’ffg tarﬁ 0% *oses
[err]- /I -Nguanidino-([err] INEDRMQS[‘IONBISGEQSM err]-al ani nes) as I\/AO
i nhibitors | Qn t ot.ensi ves.
SUMVARY OF THE P&@&ﬁﬂ’%&%@ O arachs BRRAG Arid;is peporied ingdp pE1353628) ¢
EE:?‘)I 'ngg / . (Chem. Abstr. 92:75899h) to be a ﬁéngl]gdf hand msectllclde Thes?:nthems MN96/ 16031
onpoynd o or nul.a
AG- (CH err ?l)s[zdmlfmweéﬁfh@eév?ﬁ e is reported -a&emcé[ émlﬂfi r‘1P68 101, 1195.
[err] Rer Certain alkylide-amino guanidine derivatives.are described in US patent 5,272,165
25 titled "Inhibiting advanced glycosylation of body proteins - usmg 2-alkylidene-
amino:guanidine deriv., used e.g. for treating diabetic side-effects or esp. preventing
~ tooth staining." Aminoguanidine analogs of arginine are disclosed in DE 4244539-
Al and WO 9104-023-A. US Patent 5,132,453 discloses that N6-(hydrazinoimino:-
- methyl)-lysine is 'u_seﬁll- as an inhibitor of nitric oxide formation and for treating
30 hypertension. EP-230-087-A discloses certain new 2-substituted-guanidine
derivatives having antiischaemic and cardioprotective activity. US patent 3,412,105
discloses B-Aryl-N-guanidino-(B-alanines or a-carboxy -B-alanines) as MAO inhibitors
and long acting hypotensives. |
SUMMARY OF THE INVENTION
35 The present invention particularly provides: @
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5 | or I, or a pharnmacol ogically

accept abl e YQ%/1603L eof | wherein AGis a) PCT/US9S/14126

N- am noguani di ne, 10 b) N, N -di am noguani di ne, or c)

N, N, N-triam noguani di ne; i+ wherein n is. an integer from 1-5;

wherein Rl err] (1)SA compound of ti fod@lRUEBr 115 b) phenyl,

c) (Jerr]-Cerr] alkyl, or . d) Jerr]-(err] al kyl-phenyl; and
wherein R2 is a) hydrogen 20 b) phenyl, c)
Cerr]-derr] al i@ -—(GH,),—CO,R! d) CcherrtHEtGOIR' al kyl - phenyl Wit h
the foll ow ng provisos: : a) in FoL;rula , when nis 2, Rerr] is
ot her than hydrogen; 25 b) in Formul'a I, when n is one, Rerr] is
ot her than get hyl; I c) igeFornmula It when Rlerr] is ethyl,
Rlerr] is other than hydrogen; d) ©n Formula Il, when Rlerr] is
phenyl, Rlerr] is other than hydrogen and .~ e) in Formula I, when

nis 3, Rerr]ogphl rapﬁg(;l@&d %% met hod for treating or
preventing. non-i ndurin. d epen fe} El&seaét ﬁ%ﬁ%‘ﬁus in a 30 patient
suscepi bl e t o wheretdAG énci ng sai d NI DDM conpri sing the systenic

adm ni stration of a |ve to treat or prevent NI DDM of a
8) ’miﬂlﬂ

conmpound of “the Tor _
25 10 ~ b) N,N-diaminoguanidine, or - 3- V\D 96/ 16031

PCT/ US95/ 14126 I‘Wi‘f"‘r hydr ogen, nethyl, ethyl,
n- hexg)l tﬁa%ﬁgﬁ%ﬁ

CH2phenyl , or the generic forrrul ae.l and 11,
attachrrent of- Whereﬁﬁnflsagrmtagerﬁ'om 1-5; unspecified, i.e. bonding to the

adj acent car boa h3RYn RAGYT at any one of the nitrogens of the AG
fragment. The renaining nitrogens of the AG fragment are 5 unsubstituted.
The carbon atom cona)elmdroged,he carbon contai ni ng rml etles i's |nd| cated by a

15 b) phenyl
9 Cy-Csalkyl,or |
d) C4-Cq alkyl-phenyl and
wherein R? is
a) hydrogen,
20 b)-phenyl,
' c) Cl'Clo alkyl, or
d) C4-Cy alkyl-phenyl
- with the following provisos:

[err]

- a) in Formula I, when n is 2, R, is other than hydrdgen;
25 b) in Formula I, when n is one, R,jis other than methyl;
¢) in Formula II, when Ry is ethyl, Ri is other than hydrogen;
d) in Formula II, when R, is phenyl, R, is other than hydrogen; and
e) in Formula I, when zi is 3, Ry is other than hydrogen.
(2) a method for treating or preventing non-insulin dependent' diabetes mellitus in a
30 patient suscepible to or experiencing said NIDDM comprising the systemic
administration of an amount effective to treat or ﬁfevent NIDDM of a compound of

the formula ITI
NH -

: N._ _CO.,H
HzN N, Yc 2
H
35 ' RS
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prefix "Clerr]-Cerr]" whereini is the Iowest nunmber of carbon atons and |

I's the hi nunber of carbon at ons. | es of al kyl
groups h @Bﬁa}lﬂ%m 1 to 10 carbon atons include, for 10 3 P16t hy| |

ethyl, n-propyl, isopropyl, n-butyl, isobutyl, t-butyl, n-pentyl,
| soanyl, n- hexyl n- heptyl n- octyI- n-nonyl, n-decyl, and other isoneric

forms twer.edd RS is hydrogen, methydgthgls mizphbﬂymﬁﬁlﬁexynl |y acceptable
acid addition sal cl ude acet.at gl na aspartate,
benzoat e, benzen E?ﬁ#ht? 6?‘&}#?3?@“6&%}?8&? |°fgt%ﬁ &ft":%@ ’t¥¥phor at e,
canphor sul f Otmspecf Gd,CJLe) nﬁﬂdﬁigetbrthé iadjaRbst cattber ﬂﬁ@rb%&tﬁ' aﬂﬁiﬁﬁ&h{é sfihkat e,

et hanesul fonat e , L at cohe anoat e,. I ycer oph hem sul f at e,
hept anoate, ™ rtg‘?! e rﬁ?’&“H t&dﬁ%%fr&@e@ are
hydr oxyetslan&ﬁulbéﬁﬂﬁé@, | act ate, rral eate, net hanesul fonate, 2-

napht hal enesul fo COtI nat e, |.at e, (Pal noat e, pectinate, persul fat e,
3- 20 phenyl progﬁﬂﬁt‘éﬁr goxétenb /the-agbon,contaiging moieties ds fpdieated by

tartrate, thirefixagace herexﬂpswhauan SRR QF 2abBh Bto d j is th ose
of corrpound? of folmlla =111 to be used s between 6.1 and st ehl-EBSstd/ kg

body wei ght Tmber of raebas atpmsy ed dose is 1- 50 ny/ kg/ day. Adm n| stration
may be by oral, @iﬁﬂﬁl@éﬁfdk{yﬁ%{ o8 havingifi Al vo FDrbHYUBms Ildidgl 1Al OF

25 transdermal routes oral. route IS preferred

conpoundi0 ofexample, methyl, thyds e-pyersdnisenropyle ndwitil tspbnuflntwal,m-nmtyl |
Known corrpoqgtfjﬁnﬁl UHERA, BgﬁepWﬁen@tytl h@n%%%%u sl g d W nven{ &rid Bplagsent ed

by fornmu 1on,
represent ed tbﬁegﬁnerl c formulae I and Il, 30 the conmpounds listed in Tabl

|
L are cspectall Y sl bR GIREhaRARN sl bhdifel Sl nclidh iSeat
list of rel admtemimamgspm'tan henzoate, behzenesulforibite; \bisulfate, butyrate,udiretd, o
Chat & helts CRBESHE bl ilioRele, Shobludndirbiiondd RENORRRL 4508315t ntn,
are not 35 etheieduifemhte,clumerate, ghivehdptahante, glmopmphd:e ‘hemisulfate,
-4-

bCT/ USos/ 14 TSBnbALE, hexanoste, hyfrgchioride, hydrobromide, hydroipdide, 2 unds wi t hi n
t he generi chydmxyeﬂmhesiilﬂnhatej lidtt]etehmarlleatgagetﬁaneétﬂfdmtew.l and I which
failed to exhi act at t.he hi t se jest t hus
constitute g%ﬁl e%‘ﬁ HRate 935@“ p@&éﬂ%’ pers ;

Table 4 200nDheﬁbﬂpmphomite,(}fmquiwalﬂﬁpﬁwmm@iﬂc&hﬁfﬂ, tartrdta) ﬂmcﬂ:y&hiﬂél n the

5 inventiop roced re for their preparation are given in Section 4.
Table 5 conf?f?'r?ge ‘f WWBV\M conmpounds being claimed for use in the

treatment of N DDl dose of compounds bPformuld) BTHIMt6 SR Mised Ay Bébweah (01 axd deg novel
Pt opert | as. HEleg body weightsfaily; The RFBirod dofe:é 1B FubIREea: ARBISIRERL | on
to KKAy ni Cthagtbebylorad, ﬁrenteral intranasal, buccal, subhngua.l mtrarectal or
25 transdermal routes. The oral route is preferred S
Novel compounds of the invention are given by the genenc formulae I and II.
Known compounds clanned for use in the treatment of NIDDM are represented by
formula IIIL.
Of the compounds of this mventlon, represented by generic formulae I and 11,
30 the compounds llsted in Table 1 are especxally preferred and thelr preferred ut111ty is
in the treatment of NIDDM and its comphcatlons
Table 2 contains a list of related compounds which are not claimed. They are
included to demonstrate the surprising effect of the claimed compounds by showing
that these compounds, which are closelj related to the claimed compounds, are not
35 considered active at the highest dose tested.
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apprOX| mat el 100 500 ng/ kg/ day results in the partial or conplete

amel i or at i oYYOs¥6/160. hyperglycem a in this rodent nodel of PETASATIHIRG
dependent di abetes rrel litus (Speci fic conpounds are listed in Tables
4 and 5; see Chang, Wse, Copél and, Pet er sofn, ~and Ledbetter, Di abetes

1985, p. 466, 1986)Tamycom:£ﬁs anfat 'oPééihb&:i'd@ witBitl tHethetiCRAIH en%ﬁd‘?éd in the

supra) and the findi ng that the non-fasting bl ood gl ucose

reduced in theS8ReRR; m‘élaﬁrlcﬁnéﬂé@lﬁhﬁﬁﬂqdﬁgmlt adigtmatthe bgheﬁétdow tasted v
|l ess after tregidiHis dbnbtitdtd ﬁbﬁ?%s q,gncﬂg n 4 G&5infh € obese
an

conpared to normal , outbred m Ce supra) and
adnini stration of chebledrmentains afist ofnovelmmu mxﬂcaﬂyph.lmdg&hthmcbhe

20 d tPﬁﬁe@JreQ‘T !dﬂh!@ﬁrgé t he
preferred c%rrpmggn%ﬁéé thrs seri 6 %“t W@(cﬁo@g for 4 days

decr eased the non- f'ﬁa,hle ﬁg:ontaawahst oflgnmsembeuMS hningblmmed fiax ume (in dthe
Tabl e 6). q&ﬁa mb{&ﬁday produced a 35% decrease in the bl ood
glucose | eveI at vvas statistically significant conpared to the

control . Hi gher dosﬂ&%twnmsehisméhhm pedvidesr mnvel and ikrown coinpotmdoliaving

gl ucose 25 c t Lonic..acid at 500 ny/ kg/ day

produced an appr OXxI 5@&9%@%&#@ §P8$8’6‘?P8F%§1 i n bl ood gl ucose

(&E?geﬂt Eiat 1®n as vva@dmm:swacmh of the cothpounds offHigitentioh tb KAy che at a dose of
i hydr azi ng s m nj,stratio

N- (di hydr azi ncﬁ%@%" Y 8@; 18{%5@*’ mekg/dgy éﬁséll?sc‘n@ﬁ €][e°r com ri?'@rafﬂelﬂ’&?féon of

de;: rk e;’ized the gliypdgglyenﬂ4(yhﬁn @nlsnbeema%%fhgﬁanm Qepthdert ﬁﬁb@tegfmelﬁﬁls?’f)l

ng/ kg/ day prodyce 0 reas Z\/\gég at was statistically

significant c G ﬁﬁ@ﬂm Qjﬁ?ﬁ—?r &8 ﬁ%d”&s%qu’ﬁlagﬂeat er

redgm It 02 Pemﬁﬂwmﬁtﬁgqylab@teﬂhDSpr mg%&e Eégiaé‘ﬁ{%ﬁﬁﬂ' oni ¢

acid a roduce pproximately simlar reduction in

t he body gﬁ?ﬂgggk@a”g egaﬁkb‘sﬁés&q%a W"PC@SW kigod glucese t he

N- (di hydrazi ngewl hyredueed Hl tHebé @nirdals indicates tﬁﬂﬂx@hﬁﬁ &@leﬁﬂcé’is most probably

N- (di hydr azi ngnet ene) glycine to_normal C57BL m ce at
5. V@g @%5 tment with the claimed compounds KKAy mice are obese compared to

PCT/ US95/ 1412@0rmal, outbre&%c{’m @GE? b )td%% 4 diiinitatit moﬂlpl&ﬁﬁﬁfof the

concentration of these anima
Admi ni strati oFP‘@Pthn(TéWlmwels hﬂsa-yl ene) - gl yci ne to di abetic KKAy mice or

normal CS#gL m ce mgﬁ-g{w b &ia! i :: Eg% ce_as
shown by 5 | ower ucgsl\g&#h%e s after 1nj e%#l on oFH’%%'&ﬁa“&P‘&mP’éét
dose of gl ucoiethiy series, tp d1abet1c KKAy mice forr damy&mease@ tlye nen-Fastingrblodd -
proteins is t I bk S el;@ant crosslinki
proteins (Br Ogﬁcb&' ltes%pr a &4 ﬂalsrgsee T%%%? Ed 05GP W‘fagrpr(?a ngﬁig&%
serum al buni ndecreasedindhe Hh;odl‘gl(xcbsla yehehthamm hgalhsﬁeélly significat yotnpeired to the
N- (hydr azi noi l.ne m. honet razi noj - 10
monohydr ochl oir;q e ace?ilgr g%s?ég pr?%ilvﬁisg.{l(gé%q mﬂﬂ? Hbg%%ﬁ\%g ICO8(hi ch has
previ ousl >25beenncemnon 0 3iGridnidinopropitic weidtdtG00! nighkgidag tproducell aiy fipRbkis | N
vitro v and Roc Li fe Scienc val .
43, p. 1725- 1 ?&9 %ﬁ’é;‘u 1"*%“% i’f%d\ﬁ&%’s? B‘?‘Hﬁﬁ&éﬁ‘m@aﬁ}‘%ﬂ achieved vith 60°
effective in desdythéﬁmlhy&)amnomethylene)-glycma
. Administration of N-(dihydrazinomethylene)-glycine to diabetic KKAy mice
for 4 days decreased the body weight of the animals (see Table 6). A dose of 100
30 mg/kg/day produce_d a 4% decrease in the body weight that was statistically
significant compared to the control. Higher doses produced a stil_l greater reduction
in the excess body weight of KKAy mice. 3-Guanidinopropionic acid at 500
mg/kg/day produo_ed an approximately similar reduction in the body weight of KKAy
mice as was achieved with 100 mg/kg/day of the N-(dihydrazinomethylene)-glycine.
35 Administration of N-(dihydrazinomethylene)-glycine to normal C57BL mice at
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3- Guani di nopropi onic acid had no effect on non-enzymatic gl ycosyl ation of

al bum n vwpoemép3i hi S assay. In patients with ?ﬁgﬁ B! litus,
there are several netabolic disorders that woul d be o erapeut iC
benefit to correct: the abnormally el evated bl ood | evel of gl ucose in

the fed and ste tates, del d c| earance -of glucose fromthe bl ood
stream (Ame rlbéla?g/% aﬁeﬁ%%ed@sg ghusagecoppeniratign ef thgse animals (Table

I nsul i n- Depgpdent - 20 (Type 1) Di abet es 1988 Aneri can Di abetes

Associ ation, Physician's Quide tQ Non- I nsul i n- Dependent (Type I1)
Di abet es, 1988), FF@’@%@@%(WW@W enp)-ghycine to dighefic KEAywnicetor

cont ri but esnz,ﬁnmf@mmyﬁhémﬁ?fdo ?{% uent ﬁﬂﬂﬁvé&?fdg@é?to& YL S En, wn 1 by

supra). Furthernore, obesity is associ a non- 1 nsul

dependenf lower hlendeglueosadevels %%era!mpcagg roﬁﬂat%l!da?d desti dose of glugoss! ((I‘ablee7)

Geai'ty and [ apSea-shEymBat ghRba il b fhoRiih ARANAN SarBEP 01 21
non-i nsul i ng]@émm entcresstinking dfumdelwardwnbermhl Non-enzymétit hese

g:ﬁ)?lor gg[ﬂsl néﬁs%g% ent WES I’T’E@]bamré) I nsu .thdg %%ﬂlﬁ C@%ﬁ%

mel litus  glycipet Ne(hlrél:azmmhmnmtbﬂegbemebyn& IZ}Cdmnnglmhmmelhbynh;dkaimalc,t i on

of glucgge I nd r C the
Sbnor e SOARERbE i acd Bl it S MR BT ARl RESHThRE, | ¢
state ( HoI nwevmudlyTheeneshpwmtamhmtt ﬂd!lalenzynmtlclfglﬁ:ﬁ’s’ylauon of 5ﬁﬂem§988ntro
‘Benjanm n a 33- 68 199 no

desirabl e Wﬁ%ﬁt&%‘fﬂ dﬁg"c‘f{nl{}y tﬁ‘bi(%sscéeél 3% P{)hﬁopefmq%? é-?§8> '
reduce the and in visb Briwnles) sape) istalso éﬁ'&h@éﬁhﬂhﬂsw @able8). 35
I_Z_t he abl l ofas tct‘p%o;?il:%cna%d ﬁaﬂogﬁgcst gnon qlexztfrﬂ/a%él glggsglcattlolql{)lf ta.h‘P
PCT/ USQH 14h2Ahis assay. et aboli ¢ defects conprising diabetes nellitus and to
prevent netabolic defects,by., nore. than one nechani smf hat clearl
di sti ngui shes th% %W&E‘cﬂ" ghgtes H*Pﬁi‘%‘ﬁsﬁle’eaﬁ ragtabelic digorders that
conpounds tmﬂd e \of therapértitsbenelie €6 c&drédtm @noiaHy Rvated blooci RivePbfabet es
el litus. e cl ai ned ounds are unex d y superjor to

am noguani cﬁ“‘fé’ m%#@gﬁ#ﬁ qaxange of ghegoge f%?ﬁdthﬁehlm i n
in the sthea@Rt A B! DMb@QL"KH%G@iHﬁ& tmﬁseaciﬁﬂ’@eumemarmsﬁmm%&daﬂect rum
- of desirabl tivities and are effective in | ower doses.

The cl aﬁeﬁ‘t%{)daw@s tegs 1988; American Diabetes Association, FhysicianisGuidete of .
di abet es MNdri-tsaliadERA ashttgzg? wmamglﬁsg? aa%a@k&gmg]ﬂogﬁgﬁwsp the

"10 cl ai ned conpounds act met | cal to redlice excessive ucose

concent r at iRspteins whigh copfributes mﬁhecdewlopm@gkp diahetiic ecomplinations (Bxowadsd, at i on

arm hoguani SEREDS Firlefibee, chesif FRRMURAY et 47 SALF Ao RS d Beplily

gl ucose t oldighetesemellitusand aggravates thaﬂmgdmddlwam&bohsmdnahhesmguam di ne

| ack ef kdin
- i nhibi téanon eﬁ%%nyt%n %‘%W%ﬁ oh 0 pro%,}(éeloﬁg Pl Vi ?ﬁo andﬂﬁﬁ'ems’ t990)
f ormati on @emmagmynb&ylmnﬂnaﬂmdppmhm diabetes imellitusuweould , cottert all

Bansal , ?R’non enzyrra%@m glfc%sﬁgagn]oggmmggs\)ch Based on. JtS

i nhi bi t ion o
non-insulin dependent diabetes mellitus and insulin-dependent diabetes mellitus

patients, can be prevented. by blocking the chemical reaction of glucose and protein
30 molecules (Brownlee, and reducing the abnormal elevation of blood glucose
concentration in the diabetic state (Holman and Turner, Diabetic Medicine, 5:582-
588, 1988; Benjamin and Sacks, Clin Chem., 4015:683-687, 1994). The most
desirable treatment would act by both methods so as to more completely reduce the
rate of non-enzymatic protein glycosylation. '
35 It is the ability of the claimed compounds to posmvely eﬁ'ect multiple
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protein glycos Iatlon am noguani di ne has been suggested to éll %y I n
t he tre Yt d| abetes (Brownl ee, supra). Am noguani d| ‘H&
effect on the bl ood 20 gl ucose |l evel of normal rodents or rats nade

di abetic by injection of alloxan or streptozotocin (Kunmari, Umar,
Bansal , Sahi b, ntatabdlic défertd) eciprisikgdiatetesimbHitus and to/previeat metalbolit d&gmf by

D abetes, 41:47-52,. 1992; Ed Istel Iee Di_abet ol

35 96- 97, 1992 TR thARI Olh AR eyt shpe theis dhemaeoldgic actions
199% |D: am nOdebﬂieB%uhﬁﬁhﬁ@( chiﬁﬁcﬁﬁidsctﬁaf h@véobmmuglytmh bﬁe:ldxmedl asOfreatienis
or al | oxan-di abetic rats upar i ahi a

Ami noguani di ne foraiahees meué‘%“ﬁe “ﬂ‘fga “Ré’?@?ﬁ“%?xq‘?ﬁtﬁ "!#ﬁ”(?f'ﬁ‘bet ic
rats (Kumarig u%ﬁo m&hﬁ@uamdmé ng@ammpf@s&mc alid[ahd metfobRin in the
Yagi hashi, and [ ra_Ox] und and Andr easse D| abet ol ofg

35: 19- 25, 1992)traagmee%eﬁ IDDM berapse thayseffer # BOER CARRR!gle spFtrum o FAssirable, d
rats (Baylin, ?‘Ei%%nd%?geﬁééﬁ@'Enlg%Qﬁﬂbégt ia, 31: 562 1975). 30

Di am noguani dine does not affect the body wei ght _of nor mal . or

al I oxan-di abet i ¢ r affhe claimed compoundmoffer paarpasted adrantages i the tregtmant of ¢
by ami noguani dgnﬁ,eeés ﬂéﬁ%@&m%mﬂqu idagumaﬂae%asanwgam hiage W to

be denonstrate al ne onpounds are unexpectedly superior
to 3-guani cllmoplamqned nompoundseantanetab@lmlly te zednucatexegssiye hleqdoglugese| congentration

Fince the | et S el A RedO) I sl endnGaPfbeshldh GFE-AISES " THe lined

| acks the abili on-enz
-7- WO 96/c6ﬁ0&mds are unexpectedly superior to aminoguanidine and diaminoguanidine in

PCT/ US95/ 14126 ldE}ges
unexpect edly sﬁﬁ%ﬁeﬁm ty&om’}ba%eg@ﬁﬁ%% %l%r oplggn?g&agc%&éé@?@%a ment of
i npai red gl ucoﬂbammoguaﬁdmedaclobﬁ'&atwm this régacd.usminrigunhiding ead er pot ency
of these c ounds. 3- Guani di opi oni ¢ has 'r %in% l%ﬁ%eagﬂth
shown to rgﬁj g‘ mlﬁﬂ%ﬁ{j g‘k @gn%b ey on 3”?0 I frprove °
S\Iy ucose fj oljer glﬁnmattbnobfatdeh hncedrglﬁajsyhnbmu_r pasinots Mﬁw(Kuﬂ(m4 Hadary Banslgga?}
se, an e Sou . Lharm an pejt i
The pr ef e@é%%rﬂgﬁﬁﬁe?’nﬂﬂﬁ?%sﬁr Iﬁéﬁ B! oh ifs mln:lb on ofl non-enzymatic
N- (di hydr azi nopesteitl @pedsylition] amindguafidife Bas bedn suggestic @0 have utility in the
evel - and body REBFEAE: of CRbstss BTEarmise, SHBE: AP {RERTHIOBE THe HRSEe cpape Biood
KKAy 10 mi g b lu%Q% TeQEllof riAmbB Pod Bt & 6 Sty xﬁﬁdetdlﬁbétﬁibﬁfnjmimcufrxﬂlox& or
simlar reduct k@;ﬂ&;o tukgartljlt((}ggﬁgauco e IeveI u*a%g%ﬁsgla&m B ath a
dose of 30 ny/ ’ - » »
N- (di hydr azi noRgLihakR) @hd NagHi, rmwf@smfa%edmsz Edelstéiﬁ%drmﬁﬁmaée 60

ng/ kg/ day was appr oxi fately as effective as 500 ng/ kg/ da

3- guani di nopr o I@Pﬁt@h&l@b 85: 9&%&%923.%@6911%@9&59&. 9&‘8%@0%5%%25
tolerance in 13 a[ay@]ﬂ elCAT Y 1%
adm xt ure whi ch woul ifiog? t|h\gl§(rh%g ?ga o?ﬂm%ir’lgg‘?glﬁcgﬁmﬁooo ngriﬁ%%ay
(United Std@bes aﬂm&M@m@IKpmm, Umg; Sabiln supra). Ammoguamdme has no

ot i T R (AU i TR

“Wth r es pgupra; Yagihasbi, ﬁ@mwﬁahsmaman@
{22 i 30188 108 G Y aESnedas b
not i nhi bit nohunmnyami rats (Bgylirs Harakova, @hd Bdaven,Experientia, 31 562, 1975).
30 Dlammoguamdme does not affect the body weight of normal or alloxan-diabetic rats
(Kumari, Umar, Bansal Sahib, s __p__) An effect by aminoguanidine or diamino-
guanidine on glucose tolerance has yet to be demonstrated.
The claimed compounds are unexpectedly superior to 3-guanidinopropionic :
acid in the treatment of diabetes mellitus since the latter is less potent in the
35 control of hyperglycemia and lacks the ability to inhibit the non-enzymatic
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in vitro in contrast to the clai med conpounds. The cl ai ned
corrpounds are unexpectedly superior to netformn in the treat nent of
di abet esWRAH16931s - gl ucose intol erance, and obesity si nce PCRASPHI4G s 25
| ess potent when tested in the same ani mal nodel as the clai med conpounds.
" Al so, W t-h respect to its efficacy in reducing body weight and

preventing gmo@mimﬂmtems Th@bl@iﬁecﬁbetﬁﬁ&)ﬂd%tar@mnekb&tﬁlﬁehﬁﬁﬂﬂ- wata for
nmetformn age conf.radi ct ory &Wnnot teveal onsj stent result.
Nt f or i hE@usRERG oD trpapment of impaired glicase folerance,on opesity
non- i nsul i nbétRss eLtHe gl*eamtpofedéytofﬁmse cuﬁeauﬁdamreﬁaﬁ&ﬁﬁp?dm&ﬁc adid Hfys3000

ng/ day and to LnC{ease t he rate of ucose cl earance in such atrents
when adm ni BYeViQuslyy faseiByperelireaip %@%Qorlzaws nand by 772,

1992). mﬁ,g;ros gl\ﬁzﬁﬁ‘e t&&ané@ﬁﬁmhwec fdaeaesrfm oahwmswwm&o

oses - (-based on bo y_wel ght) are requrr

therefore h
denpnstr at e“&sy,cmee Sowaso s Phan, @il Brp.Thoraseution, P66 MOL- 1A%, B099). The

Ferre: “and PreRrAPbamRans/ i Ja, RidpiBraniiiiyiGe) fouse, Ao gle

96/ 16031  than 3-guamd1noprop10mc acid in reducing the abnormally elevated blood glucose

PCT/ US95/ 14139%@1 d body \goghf‘ bfkk%ﬂ it O'To %Hﬁflidrc‘%ih% %&sa;%ﬁéoéaxm of @%30

when adm ni st ere n strept ozo rats a

my/ kg/ dd9 (miceshst 20% remfiresh 130 metke/dsy, of Sheilatter¢compounda|A similariretlizetinn in

\?;\?I g(2)(5:k435 g‘]eﬁggd 8?%%%4’%11 @&ﬁ( %?e%?é&%g Séﬁggé)ﬁyr%lfgh%ay ( Peni caud,

Hitier, 5 (dﬂwdrazmmdthﬁl@-dlycmepbh@hdr@omﬁt%&ena)@@@e abfinigéteg/ thay

o ot ot KSR gpin ot O e aay Vgl TRk R et o iRy, L ROG g/ ° 7

concent r at | guanmidimmpragionic @eids €3>Guanidinctirbpionic actdg]idlmr’odeg/glucase tolerance in

A L e e

(Bail ey, 1(Qdelivet b doaéldeMﬁ'ﬂxmﬁtély ldootmglﬁbﬂhﬁmﬁttﬁd StaﬂBPatéi&S} MZ&QB&

Acut e dm ni st.rat Of . 264 ormn or j al uf.orm '
132 ny/ kg drycgfgparson ggf‘tgg J(,Jseeml‘ %?eél ("?’ﬁm and
Bridi, Di ahﬁirﬁ&l QTWMcWWMMWwIWmWnGNM

1 vas mor 0o W rrc, ho%e/rlgrb b Nefdatyiasiontiichalpbtinbed

bl ood gheIcoRss aﬂteimﬂ bps.?{, &dc acid. | evel
of KKAy mce by 5%requrred 3 0 rrg/ ay of mettormn gl asson,. .

W | son, eenésw Wﬂcﬁllfﬁf’#!&? prealRloremn n
t he bl ood mwtrglmrg@ﬁﬁagtemqhemgdggm dgved w th a dose of 30-60

ng/ kg/ day of N- hydr.azi nonet hyl ene lycine. Wth respect to

i ncreasi ng gl ucdhe qlemdanwoze $rrg up $nerior £ setomminimthe af f ect
gl ucose toligdainieht bf'daBEEB mdlfhis, BhRbse mmeﬁn%emo&sﬂ?%cefmzmt&%kg
(Tutwi ler and Bridi, supra) or 1 n normal gl ven at 50 ng/ kg

(Bai | ey25 Flleﬁsmotwtm testediinThe, samgm;nalwm gsﬂmclaunedwmounds Algoge or

.Stmr;regggégt aﬁ %C@Q%/%W%t%ﬁ%ar | soﬁ 25

(di hydr azi rmqbtm;lyeoay)a@njthe]dlsclnwtbm&g ateccomtradictbmymand do not

00 ok, Py o conig BB £l haP Bl Yookl Bl b, o,

reported t dlypeurgln:ema ghnohmﬂmwdependeuhodmbetmmmenie mlede:dtmdlsaéred iat
pati ent§0 tr %66—%60 &P eaﬂf gor 1n B%sl %ﬂe rastle%rf%iuc%ge tt:learance in such patients
when admlmstered at 1500-2500 mg/day (Bailey, Dlabetes Care, 15:755-772, 1992).
Rodents are less sens1t1ve to metformm than humans and therefore higher doses
(based on body welght) are reqmred to demonstrate glycemlc effects (Bailey, Flatt,
Wilcock and Day, Frontlers in Dxabetes Research, pp 277-282, 1990; Penicaud,
' 85 Hitier, Ferre, and Girard, Biochem. J. 262:881-885, 1989). Chronic oral

8-



have no si g\r{nflcant effect on the body wei ght of obese non-insulin

dependent &YQP@I6031 30 patients treated for a simlar |engt hPtg}‘/UﬁSHél%
(Milti-centre Study, Diabetol ogia, 24: 404- 411, 1983) Metformn did
not cause weight loss in di:abétic ob/ob mce when~ adm ni stered at 240

ng; tg; gay <(3rL deiﬁmd Atmk dia%ﬂgéﬂf@ﬂlﬁhlr@dﬁuﬁe@glt | mzmmheaaﬂnaétegeg3m fnatal
my/ kg/ day or I NS, .an al | e abet ol ogl a

Met f or mi n strepiezotocin-diabetic eaﬁsm} 100 gnerke/ éanghﬂﬁewjﬁg%?y%rdhw@ Steineet
treated wit h JaZOMeﬁa%mﬁkgé%M% 19%0) R BM RiceDit! 4000 gMRRTAy (BaEEy, ctqa&s

were given IVE‘% asson, _
WO 96/ 16031 ilcock, and Day, supra), to Zucker fa/fa rats at 350 mg/kg/day (Penicaud, H1t1er,

PCT/ US95/ 14§-2q3‘ern?\l_and (%Lﬁp g%%jaﬂ PR m}%sa% 3o@rmg&§/d§9l&anorsme§ias

conmpari son, when ene) - gl yC| ne was admnj stered to
KKAy nice at Mdsm/\kg/f@b;nﬁon, de Souznag_amg %@nl@ﬁt@tttqn/@f Iagtfqm

ng/ day of metf ?ﬂrﬁ:a]

strain (Megl asc@{l)ﬁi‘o@ Ct%gwdr%o%g%g% tmhqﬁ Hjce fidERfn Souza, supra)
Metform n has thgflsg/dagpior steebtmptomdiahetm@mcen@pmng 259 MM##J&(B@?YDFlatt

erythrocyte pl f er
liter bas‘g W%fﬁ#ﬁ? grﬁ& (J‘ottblqt%nn'§11 ergrgeéas %%ﬁ{a@g‘l?gﬁe ?
par amagnet 1@ rﬂatmamté}wan, Arcndnt.rPlsaramacodynd £282:28 3239, dBSbeAgitasma _

menbr anes i ncubat.ed, w.th QS€, 1N Viira e .

Wernaper ger . s ot 2U33REe dugthiship or it sice ByBRER RSN HIe diggot

ﬁ\t dhi ﬁher concﬁet:tﬁie mlad gﬁﬁoﬁidgél%rﬂtsqmﬂwﬂesambBﬂdﬁtEmbetes, 27:868-896,1 n
ad the rever t apnd caused, a ver er ret.er

whet her net f ofﬁ%’?ﬁ % Qée EP”P?P %@%@ﬁ °’ﬁ%}%‘?

gl ycosyl ation gﬁclﬂé Wheltéﬁtedf ih KKaeinice 1Da¢asfaﬂ6ﬁ mﬁﬁhﬁﬁﬂﬂaﬂomﬁntm&'educmg the

concent r at t or ser treated.p et|c
humans adnii #@P@Bﬂiy @ﬁk‘ ﬂgﬁegl%péswoge[lhgto @e@rﬁ%‘a

Icotnce)nt E_?_t i En lével 3fm{A§} ﬁﬁ&wyamggdimred 300ridg‘/kéldé}ebf ﬁx@tfoﬁﬁnr(Még@ﬁHQbﬂs per
iter ucke nno

Phar nacol ., Wé@nz% ALEEY pWéfse’tWér &ﬂlﬂé?nwaﬁémntlﬁéhe blood

hi ghest @hio8E 1dval b&ﬂdb@%&e’v@d muwammumykgw oeNsyl ation of
erythrocytes and the | owest. concentration shown to stinulate the

process. Base &WWMV%@HSIMGMMWM&P Anereasing glucose,tolerapes i ¢
patients ngy CoRGriaiAhas Fepl ko Ont%ect TucidaSolehnEBinl irHial riRUkKe:

i nhibit the non-enzymatic yCco0S otelns or - aggravate_the

process in sogivensgine rlosemfri?w é’i‘nmbbra@daBnﬂb (E4pe)ts ip morwat mice when
General netho 0, @%EIP | C t rg&madj
outlined in S e(JrIrIE‘;st éld]ﬁl%em cﬁgﬁfvaé?{"f%ﬁ)gug% W’éﬁﬂ t echni ques
can be 25 foumgice or SW@FM{JBMabeﬂc !p\ftmataﬂﬁlﬁ) og’kg oral glurgsé toletancOwasr i pti on
of the Preferr t t e al s and
reactants.the var MOUS Bl;ﬁgy%gg%ouncg&'@dtnﬁe’? #&%a_?s %E&H&' E!E p:Nepar ed. The
fol | ow ng 2%f édihydemzintimethylene)-glycipe inerdasedgluedse ttolerarice when ghmimistered to
synt heses of nven s J.
Sham “ver. °1o S FmEPERTHRIE Al sEhD W50} PR 1ower doss, 100 BT Wiek it o
Soc. (O 197 1 re@ifing bodynweight), m&formiinrhasTbeen ;reported\to éause weightiless iar i a,
J.F. J. Am Chem Sc 198 3, 6395. Evans Britton, .J.C.; ro
R L.; Dellari&%® 3@8{#&?"&%8 QQPI% g%epﬁ\jr one year EB&'L » Supra) or i
have no s1gmﬁcant effect on the body weight of obese non-insulin dependent diabetic
30 patients treated for a sxmﬂar length of time (Multi-centre Study, Diabetologia,
24:404-411, 1983). Metformin did not cause weight loss in diabetic ob/ob mice when
administered at 240 mg/kg/day or streptozotocin-diabetic mice when administered at
60 mg/kg/day (Lord, Atkins, and Bailey, Diabetologia 25:108-113, 1983). Metformin
caused statistically significant weight loss in KKAy mice treated with 1700
35 mg/kg/day of the compound, but not when lower doses were given (Meglasson,
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Schene 3: @ut, J.; Hesoun, D.; Novacek, A Coll. Czech. Chem Comm 1966,

31, 4 ura, K, lkeda, M; Kondo, T.; Setogawa,

1962, SGWIBS Pankaski e, M Abdel-Monem MM J. XFEH&%PM 980,

69, 1000. - 10- WO 96/ 16031
PCT/ US95/ 14126 : Schene 4. Lee, K.; Kim S.; Umn H; Park, H

Synthesi s 1%%dson5Y¥s, Rébudgq, Wyse, and de S@WMB Ry Fommmmwhén N-

pescrr P o Epv bl biibpe) vt ot o itered o KLY B B A5

exper i ment alwap rappeckimetely ne effpetivel a&l'm()angﬂ:g&lawfuf oetfoemdn idb prddmmg weight

t f f th
P D o ks i R ORRSn e SRl Fs bbbl SBSES Vil Whbinan, WIRPEATHS - ot at o
hydr ochl &r i Seuza] sdprg). Metformin hasz\beensmpmted ite thHibit non-enlzy:lhhtix ighygosylatiéiDofrL

f IN NaCH f 2 h t-he h l.u th
oot byl - 2+ hPERERGHt Mg petabrees b sSipeRBRtg of 0.5 250 mi aamoles ger fiter

refl uxed fobased on 8 ability té prevent the d&beawmtthé elemmpamméﬁcaféséma/ 2
volune at which tine a - white solid precipitat.ed. 'E? tlon Was
cool ed and FPECROPEAPYORdSK pargmeters °Sp mem siipcuhy glucose in vitro

Recrystal | i mstmbehr RO, Wicthépersas add %mme&%i’&héﬁmmzphamaoology

(am noi ni nonet héﬁt%l drazi: no‘L:t acetic acid as a. hls(qu crystal]ine mte
solid. N8 4%11 81?82%] highey concgpirationg,R0 %Vﬁ 0 micyomgles per
EXAVPLE 2 metfrmfThAd tHE ARSI BTt AAY 8l a verfIow o¥dir e hiietdts Héiﬁb' c

acid To a sti rrlg&ﬁsol ution_of [(am noi m nonethyl) hydrazono -
nonohydr oc hWBethes; metformmﬁ expected do lesser Priagargvete my-eRRyMAticn net han&)

(300 ni) E,@(q# t
psi overm he. m xture Walsl,1 ?a?&c?éﬁle%@@vg%dego vglr#%geggraﬁj&%@
dryness. Th@e searumy of dreated prtignts. {Indlialetichumans admimigtered L grary of

E 4[1)[2"6/? r ; 1 g@ﬂﬂﬂfh@ gnevwe&%s)sehhﬂ pﬁ%\ﬁ%&%‘gﬁ&? i 3.2) milFdghddis YR

[ 2- (ami noi nmnibhten{yr ?ﬁydmokq pertliterk(Tucker, Gasey; Fhilling, Connos; et al., Br. J

T2 G nom G fSmmftel, 22561546, b1} B3 MaRead, b L@”%%afbé"i‘%gﬁ'*ﬁé

benzyl al codmlcer(@ﬂ:lm;howmm reduce non-enzymatic gb'e@y tion df erythiwoytesaandhther

o1 e Bl L 6 RSO B, o B BEP
Et QAc t 80yi metfofmein( plasma |lenets)1md11abét)¢mahmts mo]condeamn cax be drawmdsrtet hyl
e R e e P R g A
(s, 2H), 7.dggravate therprdeks in some ¥ANEY whén administered as a therapy to patlents
e e S SPhaRE08 F  foionof o3t o B neRigh S0 T °F,
this was adsglinel pSiienes o) Specific ekamplog!fory s nanaiben of thiese techniques can be
25 found in the experimental procedures presented in the Description of the Preferred
Embodiment. By using other startmg materials and reactants the various
compounds of the mventlon may be prepared The followmg references discuss
procedures relating to the general syntheses of the compounds of this invention.
Scheme 1: Gante, J. Chem. Ber 1968, 101 1195. Armarego, W.LF;
30 Kobayashi, T. J. Chem. Soc. (C) 1971, 238. Evans, D.A. Bntton, T. C Dorow, R.L.;
Dellaria, J.F. J. Am. Chem. Soc 1986, 108, 6395. Evans, DA; Britton, T.C.; Dorow,
R.L.; Della.na, J.F. Tetmhedron 1988 44 5525.
" Scheme 3: Gut, J Hesoun, D Novaoek A Coll. Czach. Chem. Comm. 19686, 31,
2014, Miura, K.; Tkeda, M.; Kondo, T; Setogawa, K. Chem. Abstr. 1962, 56:4767b.
35 Pankaskie, M.; Abdel-Monem, M.M. J. Pharm. Sci. 1980, 69, 1000.

-10-



WD 96/ 16031 '

PCT/ US95/ 14Y9¢6/16031 (12.0 n, 68.2 mmol) in 250 ni dry THPCTH§E/MPtion
was stirred at -78[err]C for 30 mn. A solution of di-tert-butyl

azodi car boxyl ate (18.84 g, 81:8 mmol ) in 100 nL dry . THF was t hen

agged dr0p¥w ie AlScBémd A: !Lbél,lllﬂ‘; KEm! S3 W M.V PErky| BE [SheHbsiay1989¢ 638, Tﬁ,eddy,TI
-addition o 0 rmt roomterrperature e

m xture \Allﬂé“ﬁaljoﬁw &W%%"%‘{’H P ’a‘fﬂizt?o@ er. The aqueous |ayer
was extract ed 1w ViRo and In \EH@&L&;&@P&O%Q&SHL) The conbi ned organic | ayers
were washed w th saturated ag % gﬁﬁgloo at_d; and brine (1 x
100 m.), dried over sodi PESCRIFRIQN Ol THE P, NG pr oduct
was chr omat®gr aphegeQGhlswing Grds! 428Gecifi exain eaf&m&&'dléaﬁécﬂ
(559 of the bis-BOC protected hyggam no_ester. cs?ec g he egter was taken u%

in 200 nL CH crepayatienof a nugnber;of componndreef thgonmntwm trifluoroacetic
d. Th t i f |

o Uhe ol ven EXAMILE 81 Al Eniholbud SR RRLAL M G | [ oT0V

refluxed for 2 h. Ethﬂhydtazmmmeashwvcwandek’t F&et §0 nwnol) wasz=@ponified by
tral d,

neutralized,  returSRN0G o SAGOMLTY, 989hE Pl i en Hifled 2

renove col t0 ednehhplﬂ!-ithmpseudﬁurea aulfade (6185 g, 50 mrooly ang the eblubidn vegtreflukel for

f - hyd ' ' ' ld L
298[ g(r)rl][ er )r/] , #ﬁ&fer r n: -J g‘:’{% %%c%%%?%}i%é ??rl]um:ﬁ-ﬁt v'\vgicgént:%a

J=7, 6 Hz, 1I1?h1te solid ﬁe&i@nt&t@B T]me sdtdion was cobl¥d\dRdHiltered to yield 3.34 g of a

L2 Nk B PRI Al B Branoi ¢ aci o

(1 g go g, I )16 7 (anmidtmﬁmine’thyl)hydraﬁhb]laéetﬁ -gicid wallﬂ%lldyrce%ystsllﬂ;ie?lﬁ_ﬁ] ol MP:
o g reflux for : e mxture
was neutr ]réf é?‘é;v#(s &?@qﬁmcmﬁw’éﬂ i | preci pitation began
(ca. 1/2 vol :JI‘EXAMPM 2 ugie[z:(aﬁdmeimmamethﬁn@rde&mﬂq mbndlgdrochlciidd aRelc fatidm
\(N:tne[tmt i homet h>1/I 5’1 m&%&%oﬁ@&w&#bﬁmm%wmm -afonglydrochloride,
monohydr at e. Wonoh}&ré&@ﬁ&[di&d (Ib:g) 60 {n‘iﬁdﬂ i) ﬁtufhadoptw%ﬂn@wi@aadedhmfﬁ Nl

5 3.60
E?d JH): 14, é?é@mthemnm@wwemdﬁt 0 pet exernight The W@p’?ﬁcﬁl@md

acid. 30 20 aﬁdrEoNer Bvatord{ad to Arfmess: H@Péstdue was recrystallized from EtOH to
2- [ (am nonet hy )Ugdrazono propanoi c acid oi/;drOChl or | de Phar nmaceut
9!

Sci. 1980, 609, 8210 0PfP) titlescompgundoas » wbitecolidh (m.p. 16871653 %onHm@gD)
mL of distill gchggig £hpyas shaken under 50 psi hydrogen pressure for 16
h at 25[err]C._ The mxture was filtered. To the filtrate was added 75 g

of Dowex | RL1EXKAMBLEGHn f of3vamincimjnpmethylihydraginedracetic ncidgehenglmethylrester

m xture 35 was stirred 1 ho ﬂﬂi“ﬂﬁ m xture was filtered. The resin

was washed with tlond thQF -12- WO
96/ 16031 25 HCI1 (g) was bubbled through a suspensmn of [2-(amm01mmomethy1)hydrazmo]-

PCT/ US95/ 1412G cetic acid (2.00 g, 15.2 mmol) in benzyl alcohol (30 mL). The reaction was stirred
' - for about an hour untll everything was in solution. The crude product was
precipitated out by adding Et,0. This matenal was recrystallized from MeOH/

EtOAc to yield [2-(aminciminomethylhydrazino] acetic acid phenylmethyl ester

30 monohydrochloride (3.20 g, 82%) as a wlute crystalhne solid.

 MP: 162-164 °C - .
1H NMR (CD30D): & 3.69 (s, 2H), 5.24 (s, 2H), 7.34-7.42 (m, 5H).
EXAMPLE 4: a-hydrazinobenzenepropanoic acid -
A solution of LDA (50 mL of a 1.5M solution in THF) in 250 mL of dry THF
35 was cooled to -78°C. To this was added dropwise a solution of ethylhydrocinnamate
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three 150 nL portions-of distilled water. The conbined filtrate and washes °

wer e di scarded and the resin was washed with five 200 nL portions of
20% (vol WQ#i/16p31 pyridine in distilled water. These wlRT8ES%5)i4136
~ conbi ned and the sol vent was evaporated at reduced pressure (25[err]C

1 torr). The resulting white powder was 5 dissolved in 30 nL of refluxing
distilled weixo nﬂmcsa;mmam 250" IS@WTHEN TiSsolution Wk etieyédvitt-R8YDfg¥Ig00f

h bsol h ' I d
131 et ol B i B ek oot s e

solid was dmndwsgehézpaade'ao&&ws@ fin, the GbARioR: 6agg/génch9&bylthée
conpound as a_white ;&239 241[err]C 10

[ 1- (ani noi nﬁﬁ@t‘?@?ﬁ’fl#lﬂﬁrﬁ@%é}l Wing tecwermsn seare tessperatere. The mlxture To a

stirringgsugagarGfionid Betvess 1 a éxt?i@é
wat er (gOO ?1& was added: brorma%r%%hgevg%%ﬁ ‘fmg%{,l YZOQQ&W%Q) After |n|t|al
ef f er vescenEézQ xHOfabhThe corsbined organic layers \Yﬁ@dwéﬁmdm'@htsamz‘stﬁd@ﬂ to

nmbi ent d
e SuspendR gDk 108 NP BNETE x VOROLENAN WDpt bl SudiFeds® US|
afford 13. 6cq;pd(e939d oThe rrude productmspthma@gr@hnﬁu anesilies (99/Yhhexane/EtOAc)
163- 165 EXAIVPLE 7. -
3-[[im Elg“ ?‘ﬁ%ﬁ%%ﬁ%@éﬁ%@oﬁ%@ﬁéﬂ%ﬁ‘o propan0| c
aci d 10 The efter wasdhken np it 2006nky CH;,Cls. Modhis wes addessi20/md. ofn 67.5 nl

f 1IN NaCH. Q o h di d
s b o " trifdlhchet ™ Bl Fe A e A b ob Vel R R, AGE! D1 0
sol vent wasremowa¥ efitheTsvivent,the crude prdactiwas tdient@(mﬂﬁmnli. of tN N&OHrdndwat '
and 50 nL o ne, "R a ent .af.f orded an
orange sol Imﬁéﬁmﬁfgﬂ}e&i&o&gﬁwﬁ&:\é&ﬁwg a&ﬁ%‘é orrEe o 11/ MeoH
H]en 60/ 4(3 ﬁﬂ?ﬁﬁ?ﬂrﬂolmgﬁlum soobdddarid ﬁBﬁ:%d( Aﬂlﬂé)resﬁltihg btownish sohddwas

i m no e razinol ne pr.apan | S
pal e 16 i e SROHAS S i o PR oigtph SRbRERRS piifraBbn aay”
J 6 Hz, %ﬁy;n@yi%ﬁleﬂt:’. 36 g (27%) 6!'@h&ﬂnazﬂidbenz’bn8ﬁro@&nm3 Iﬂ):xd ds 8White, soBit) .
EXAI\/PLE 8
3-[[imino (”f?né?é'wgﬁ@%gel ?e%r@bhéﬂnﬁ‘ﬁ%’ﬁ%%@} 38804t £ 726l (Blgs
g, 30 31.64.283008) (nyyRH)li ssol ved in 125 nL wat er and heated to 60 [err]C
for 72 h. eﬁgfw@ %ol vent eva or at roduct was . stirred in a
4:1 mixt Id&dang ol2- &é@glyg NZeReRry addpi t at
was mn;;;ed vvasheda\r/]vltrh&[ tepnd ' dr| ed to yield 3%‘11°g?g (gé%a gf '
N (hydrazi noi m norret hyl)-[err]-alanine as a pal e  orange
177-179 [err]C A slutipyo drgpmbep@nqpmanoy@waoos»w%%d)mﬁ 2-2 42

(t, J = 6 Haethyhe- tg.{ibpsuedourem{e 19$85%, 18.3 mmol) in 17 mL IN NaOH was heated
PCT/ U895/ 14126 . XAMPLE N ( di | hydrazi nonet hyl ene) -1 -al ani ne

To a susperigirgflupfon2 by élmermu(tw vasgnevmali E#vwfhamHﬂl |aesiwyn@mtwée4 gstib ni,
(()72121 ﬁl : Olﬂl}zegb%&g%e%ﬁ (%?@2%51?}& I ng overé,?'%gt o ﬁRF o) dzm( f7I gerrL,
.12 rm2§ weerystallized: foomiwater to yield 1.81 g (49%) of a-[z-

(amnomnomethyl)hydrazmo]benzenepropanmc acld monohydrate as a

monohydrate. MP: 127-130°C (dec). “H NMR: (Dy0)  7.40-7.27 (m, 5H), 3.60 (dd, J

.= 8, 6 Hz, 1H),304(dd Jd =14, 6Hz 1H), 2.86 (dd, J = 14, 8 Hz, 1H). '

2-[2-(Amm01mmomethyl)hydrazmo]propan01c acid.

30 A mixture of 10.0 g (55.4 mmol) 2- [(amnomnomethyl)hydrazono]propanmc

acid hydrochlond_e (J. Pharmaceut. Sci. 1980, 69, 1000-1004), 1.5 g of 10% palladium

on carbon, and 300 mL of distilled water was shaken under 50 psi hydrogen

pressure for 16 h at 25°C The mixture was filtered. To the filtrate was added 75 g

of Dowex IR118H hydrogen form strongly ac1d1c cation exchange resin. The mixture

35 wasstzrredlhourandthenthemlxturewasﬁltered The resin was washed with
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5 yellow solution. The m xture was stirred for 1 h and concentrated to a
slurry. Th@096/1603} esj due was dissolved in Herr]O (25 L), BEHUSHWA126HC
was added until acidic. The m xture was extracted with Et[err]O (3 X
100 nm), and the organic phase was dried (MgSQ err]) and concentrated

to provide 184Ardd 15031 ﬁrhbﬁ@oﬁ&l&ﬁﬂé@%@éﬁgrhe combifibd BItP&R! I WhéheBSwéte
pal e yellow solid of good purjity. A analytical é E re sanple 10 was

obt ai ned by r discgrded and the resins wagwashed m@ﬁm quxhogﬁoié%@%mlm)
( D[ err L)O) [ er phridine 1n461§§11£&1wa9er‘ Thesé ’vY]ehEQ wefe combitied gnh'l)the 3015311& RasJ = 7

To a solution of di t hi ocarbamate (5. , 28 mml)

| n rret hyl ene eMaRarRted qtgrpduced presgurat(28(Grlr WW%MVM@ powder was

trifluoro h dto
room t errpg‘r%tat %ﬁla*héq@??%%f?%%ﬁélﬂg@e ma%}‘aarned tv\l}a?s ‘Elm?oncent r a%ém
under reduced dijntesswith 90om¥ of diod ebsalutenéthandl Themikture was iallowed to cool to

?r:i'tsalr\e/e\?\/alsn %% J@%w@ﬁgﬁéﬁtwﬁmg@r#m n(g?e%?aqgﬁgam C phase

was dried (MySaid was driedAR0 ¢orr/50°C/24t hiomns) tiohgive 818y of thectitle eoropmhd as & ahite
to provide a | The oil was dissolved in absolute EtOH
GBS G e

(25 m.), and an (4.4 nm., 0.14 20 nol) was added. The
m xt ure wad) sEIXAMBLE®: 1. 5[h(ansindininemetihylihydPazing))acetic atid monolydrebromides

collected by filtgati The whlte vvder wasfur .her puri d

crystallization f? %[’E'Inlg]%s PER T %%’b(? &bﬁ 4 mmol) in

?iD[am' ni)g;JaFi diwatera(200 nil) ivias added bﬁmdﬁ!etlcmcﬁl (mag 7200m b After figitia] H NVR
err]O [er

3. 69 J=7 H 1. 20 J= 7 ... Hz, . .25
EXAVPLE 10: reke 835% hmm%%%lu?@e masévr%é}w%ovemsht coolegﬁbgmblent
plr ocedur e[ anatmmm@ ahd bolosiy &%@drétéd té\ldfﬁiebydlwresmt&eﬂ Sidpended in

al ani ne, I’I’ ne S .,converte

N- (di hydr mﬂﬁ{#&%‘\ﬁﬂ érsPTlca\‘e&ngﬁ’esqlm was filtered tp affqrd |13.6 g Q%) of title |
NVR (Dferr] O) compéurd as 8 Whitbsolid'té.p. ¥63¢865°T). IH"NMR:(DEO)"B)Al 25 (s, 2HFXAMPLE

11: N- (di hydrazi norret hyI ene -gl yci ne 30 ' so] uti“on of net hyl at ed
t hi ocar bohydr methyleth yl}éqqﬁéhydramphn@x lgmingiprgganoic
mmol) in water (50 m_) and ﬁdf’ N NaOH (8.89 niL, 111 mmol) was stirred

under nitrogen at_75- 80[er.-r(LC for 3 hrs. The solution was chilled in ice
whi | e still Rrataning(6.0 gaeli?émplé wasclipsolvadin %% eldef IN NaQH. a'ibst.hls

et hanol (290 Whasiadded N-amin %Eﬁlbﬁr&t
pptn was conpl etg e mxtdl:;%e was en st rre(#f 09%?? at O[err]C
before fil termgurermas deatasctoeflusiforil.fds The solyent was removed ‘The crude

- 14- '
bCT Usos 14 orotdetsras tt?ike‘o'ﬁ%h'f ca. B0, mL water and 80 ml. of acctone was added, .\
“powder (8.04 Bpmotalcofthedolvent afforded anvxangs salid whithi wnasmin'ema(:dﬁaphéd on

vol une. of - 2500NEH R ERCIIAR 3l BBARTEREs0m) oo 1A 0.6 fpppler¥: 1© °

i mredi at eR§ aﬂdnmﬁlanethjybthvlﬂénb)hydmmn@]!rieﬂmyl] aminolpropaneic @oilsas Aipakr 5

o121 20 ¢St S8 B0y B LS, TR AR AIE T PR BRI

3.78 (s). = GERXA\EH Y, 1187 (s, 3H),(19301(saal-])p| m nonet hyl ) hydrazi no] acetic acid
Et hyl hydr azi n ydr i.de (9. I ) was saponified by -
refiuxing in WAHN ﬁ{g@?%f“nfilﬂ" QJP#S'% | ution was then added
N- 3-[[imino[(1-methylethylidene)hydrazino}methyllamino]propanoic acid (5.88 g,

30 31.61 mmol) was dissolved in 125 mL water and heated to 60 °C for 72 h. The
‘solvent was evaporated and the product was stirred in a 4:1 mixture of EtOH and
' MeOH. The resulting pale orange preclpltate was filtered, washed with ethanol and
dried to yield 3.16 g (68%) of N-(hydrazmonmnomethyl)-B alanine as a pale orange
~ solid. MP: 177-179 °C. 1H NMR: (D,0) § 8.39 (t, J = 6 Hz, 2H), 242 (t, J = 6 Hz,
35 2H).
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10 am no- S-net hyli sot hi ourea hydroi odide (13.98 g, 60 nmol) and the

sol ution was . refluxed for an additional 2 h. The sol vent was renoved.
The crud¥OBeItt was di ssol ved in nethanol and fil tRCEHSASH4126nDVe t he
NaCl . The filtrate was condensed and dried by high vac. The residue
was then stirred with 150 nL MeCH overni ght. . The resulting white solid

was filteregxAMPEE®R! | d MRSHyIARiSGALH ;,s%ﬁe)-ﬁaﬁpﬁaﬁnff'l MeOH for 2 h to

renove any I I’TpUI’I ties. The m Xxture was en coo

resul ting sol i dfevasuepensien;of Lyalanine @0\ g1 41 mpl) and tristhylgmipe (33.5 mL,

(2 ggdrzggl[ gg'r %@Qﬂ&) H{tawgﬂb?m?gd%@ té Wﬁsgadga fag%onvmga@ﬁg?‘z bn1 M2

EXAVPLE 13: moD)N-Afthrtsfidringiovernigity iniethy! a(msrmL?_o,lz mol) wasadded pethe on of

| E}lgl %m) ngndﬁlﬁerﬂl@? % was ayﬁﬁmn Fgﬁcen?l%@ﬁﬁ_a%g e & O

mol ). Af t evesiluerwasdissoheadningfisO (8@ niiy)| ambdombe HQI wasaddeduntitdcjdievaThadded

concont rat HEAPBREWES S BeD 14 4 1D0RE, ShiichErerblc P Wl eied .1

conc, HO véMgSQlpenhduahcénteatedite provide gt g (88%)bof thazormespandingl Wi t h net hyl
t-butyl eth 50, nL d the o | has. ried err])
and concent&%‘é@?ﬁmﬁ%ﬁg ﬁé’a} Xﬁgpr"o%i@ ‘fr}g%ﬁﬁ %\Aﬁ%‘?ﬁ? %%Sg

t he addioi ouaa@f:btammeuyl caryatellizationfry exiné:m 90r92; “HUNMR(DSDY$ n
2.9 g of -a oﬁlzrslo % j1e gu% was furtherg?%rlgl ed
by recrysta‘*??&‘htfbﬁ hj() %@?%%ﬁ 78&?} 67 g (47% of the
conpound i dent iTid £ solatios 6f R dithibearbadate (E@b%@nﬁﬁommlﬁémlé@é eiloride 50

(d, 3 <7 Gy sk bhcpras adted metboTetyceemermbpribbatala mls S pBAHe Teor

Conpound A mfxtabwas &afééd %o Goon%ﬂexﬁperatureram Stiriréd F620/h.C The GhikRliriedRad 170
m) a err]vaas drrethy trlf#ﬁT onethg,{qﬁsulfonate(lOSnL

t
92.7 rm’b%) _congRntry e’i/\ﬁél - REegsIs toso 86 Shky ikwag;ed for

225h The ralsgowea mq%%c B} &sd &® MrN&oHr@dtﬁﬁdn was added. The mixture was
PCT/ US95/ 1@52@@9‘1 with Et%ﬂe@ 400 m&),aa%th?rqrss%w Phpse wag dried (MgSQy).oi | was

di ssol ved i gl SiiFaltion déyh)enh m vac;M m&gﬁﬁlﬁﬁk%ﬁ@ﬂ

The mxture _was extracte the or anlc

phase was cili was dwg@wbmg!bsohmtﬁ‘épﬁ (2 m,.mmmmgum 14

oaol 2D " 5 ARl Ot Sl il Mh3hons 18 b il i O B agh o 1

added. The formed was gellactec ﬁl;ratmnedrh@whltea)owdeamsmhsnpudﬁedbs g) Wwhich

o 11t YR B Biorp It 2y 10ttt ' Ul

the title qowdenmnu. pa§74a-1m(d&e )p 0) 57369 (g [+ 7 Hz, HINWR20 (d, J =
(D[err]O)[he_:zrra]?69(q J=7H, 1H, 1.20 (d, J =7 Hz, 3 H. 10
EXAVPLE 14: NI:I di hydr azi nonet hyI ene)-valine . - ' To a suspensi on of
L-val i 26 ( EXAMPLE210¢ m’rbll-()i.llmdiazmombﬁwll)-ﬁealéﬂﬁel m., 93 9 mmol ) in

USRI i r R rtme PR W
added to t latanine, B-alanine was converted to N-(dlhydrazmomethylene)-B-alamne (m.p.
192°C, dec.). 1HNMR(D20)34O(t,2H J = 7 Hz), 2.48 (t, 2H, J = 7 Hz).
EXAMPLE 11: N-(dlhydrazmomethylene)-glymne
30 A solution of methylated thmcarbohydramde (25 0 g, 101 mmol) and glycme
(6.314 g, 83.98 mmol) i in water (50 mL) and 125 N NaOH (8 89 mL, 111 mmol) was
stirred under mtrogen at 75-80°C for 8 hrs. The solutlon was chilled in ice while
still under mtrogen before the poruonwxse addition of abs. ethanol (550 mL in 50
mL portions), stirring between each addn untll pptn was complete. The meture was
35 then stirred for 15 min. at 0°C before filtering. The collected solid was washed

-14-



yell ow sol ution. The m xture was stirred for 2 h and concentrated to a
slurry. ThévO9§1603bsi due was dissolved in Herr]O (10 L), aRET/ASM£14124C
was added until acidic. The m xture was extracted with Et[err]O (3 X
100 mL), and the organic phase was dried (MySg err]) and concentrat ed

to provide a mbi»dagmly WwithhiHs!athhher, Bﬁﬁﬂg gﬂ &a\uf p%y?bde (8.04 é) SPhd &udlhe

solid was suspende n hexane and filtere ound

of Table 9 as %9Hd Jrgs-dipsolvedsin) water {3 ml;) ﬁ}teneé m/agme%s@ae ﬁ@eopsqlulplemi:enal
| d a secon r f e I
Loy o2 35cop o e sl Py s SR 1 1 s Pt
5.30 (m 1 H) ahzaomnmedlgtqu and b godeleated csontsatm for,a fevOgeconds. Aftdr J =
:7%806Hzm‘mI3) F% n Strr%l% gﬁgoon-{%ﬁgi?'l %Hﬁﬂ’(%gég at %ﬁlﬁe T%hﬁggo‘{%e net hyI
trifluoromet ha:w@et(ﬁ;%ge@%,&mtzooa@ deco5 THMR (DTOR3F8XsMr e was war ned
to room t enperg My f%stl 7 @fygff?ﬁgéﬁ%ﬁf’mzﬁlﬁ'l>hp'dr%ﬁ&ta%& Wag concentrat ed

under reduced pressure oac oi | was
di ssolved in Her ﬂtmrlb&&'azmoacebaﬁb Rydrobhlbidei(q. %gﬁBWmobwaMpdmﬂﬂbx

e © " wakiishg o dobBEF AR KigH 682 Lok A0 Sek SRR RN ARG

provi de a i Mﬁﬁ-SJmth;ﬂnothdurei hedroibdide 613108 gmwmolhanﬁmhé eolution maghol

vturs wae. SRR for an additidhand B The ebva Wt nentad ot Bl Haprcy was:
nmore filter ablcks&bieddn nidthhiiéltdndnfilosred it @6maveltie NaCl. TBS Hltr@te whe cdrdehSed
CAPOLTS 1c  i DAE oi  e o
_712_ Hz, 3 H), 5 ’ﬂle%s@ﬁng(\ﬁhte] sotid Qaé"ﬁlte?ed") This solid was then refluxed in 100 mL
PCT/ US95/ \1/% Slle](?ﬁ fl or 2 b tanemove any impurities. The mixture was then cooled and filtered.

[ 1- (ani nohydr qpenesmt |sbﬂ8d¢£7dﬂlé?l]ﬁ0\%ch6 t@?lélﬁ eHucp@am)dres- t o
Scheme 5). PREPARATI ON OF o.a stirring suspen5| on of

ethyl hydrazi M&%I&Pwmmeﬂaﬂ)hyﬂrmnql@cehg acigasap off whigersolida MPN 203t3030C
mor phol i ne (3 (&) 9 HIMBE ( ﬁ%@m 3399(@ gﬁg] C was added solid N
I Al

(Benzyl oxycar bonyl oxy) succ 32.34 mmol ). The m xture was
al | oned Fé‘l%&? 18: anbNe(dihydrazinome glagime and the sol vent
renoved i pgvacuo. qd68 1
t he | ayer;2 shakenTa-tQﬁsélsg 6&&!’6%&{&2 (f%%gﬁﬁ ang%%tﬁ}g%né «H wL, 49
Na[err]SQ err }nmql[).gn E&OHe(liﬁ mH éll mh)dwemaddedsoaxthm dﬁulftdeo(tidi mds; zﬂhed

e S|P NS AAEYhBl o BOAMEL SR et e
subsequent yellove solutions Thesmixtured wasish;tedd'orr ;lhtaiid connenbmteﬂrwra gHafdc /The
PRS0 1 Bl e R o 56y BB ulh bl et
7 Hz, 2 H25 5wh8 ektractedipith &&Byldab&yl étlié)- (8 %.58GmLx) arfd ﬁi)e or&EmclﬁBEElé\%Il O\l
T 10 |1 e orab S0, sk EoncHRRBRE et TGP e st e
(1N, 11.89 ml jhe ddditie ofiaxmallamount of hexane solidified. Upon further drying, 2.9 g of a
: Srellow solid was obtained. The product was further purified by recrystalli_zation
(EtyO/hexane) to give 1.67 g (47%) of the compound identified as compound A of
'30 Table 9 as a cream solid: m.p. 89-91°C; 'H NMR (D,0) & 4.67 (m, 1 H), 2.39 (s, 3 H),
1.32(d, J = 7.0 Hz, 3H)
"~ To a solution of the dithiocarbamate of Compound A of Table 9 (15.1 g, 84.3
mmol) in methylene chloride (170 mL) at 0°C was added methyl
trifluoromethanesulfonate (10.5 mL, 92.7 mmol). The mixture was warmed to i'oom
35 temperature and st'in'ed.for 20 h. The mixture was concentrated under reduced
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was added additional H20 (10 m) and stirred for 1 hr ( The m xture becane
a h us solution and then a solid precipitated). Agueous HO (1
N, 11 89%?‘9%91

was t hen added, the ethanol renoved in v Wia4126 ¢
agueous extracted with EtOAc (2 x 100 ml). The organic |ayers were
conbi ned, dried over Na[err]SOerr], and the . solvent renoved to afford

2.31 g ( 870/pre5sm1eetocmcqhniasd oils Thu iesuhﬁigl oll wes dissdl¥dd in H,0 (4O36L), b

dNVR
oD 2 7. 37 PREPARATI ON
Comh or | CONNGORE ey iy df wed ahiok T ki i sotiapiecr b E0AS A0
mol ) in Etfb), didthe orgamﬂphayaWaadﬁi%d (MgST). hyper ifiltratiss) the@eMRA KRS (
14.79 g, 112. 7vggorb%vgand t he s heat ed at gentle refl ux (80C)

over ni ght . d’n visepnscail.  The oil wag dissolvedinabsolutair e

and washgd mom (815 &11)] Qld ankydrdfs ﬂbamiﬂaeuarmw 0. 412%8!) widSadded. mgpar at ed,
ryness. The oily 30

dried d t | t
restdue. adhRERVaR BT 5&€°5¥qe%np§¥aﬁ]‘%3h&ava@mmmm@um.bm

t enper at ur €ilts@atiod. The whité pb @uf@é ﬁ‘&h
filtered, wash lc(i) Wi ev&;&,errz:l [err] (20 ﬁ:{f:ﬁfsf%hréﬁl e n v%cuo t‘fhe _
solid was YR 14§c¢ ecemgundysadvm%nww anp. 175-1779Gt BhNMR

lated b L 0m) t fford 17.1
related by-(Doodsder iy L vin wﬁmdﬂwmm@ SHD %erg]a ford 17.1 9

title conpau

(COf er r}%ﬁm 40 ( N-(dahvdrazmpmems@ene(mahsekl) r emai ni ng CH err] not .
gg }5 ‘i‘g‘égi’ l'e. To a suspension of L-valine (5.0 g, 42.7 mmol) and tnethylamlﬂiz (13.1 mL, 9%
PCT/ US95/ 1#amel) in EtOH (30ReD AmdTHg (@mlipwas added carbor disalfide (8 mi, 4BJ0ut i 0

f P 1 t
o ProDat a5y s g bloRiBlin o 190 m.rsmgm%w (5B
resul ting yellew isolmtioni I’Blmdnmterermgmstlrr’édé'msbh\md comentirated\to G slmyacmﬁ to
aEBFL?'H] oo ils iR 1 H0P RS Whd A3 T we Sayed S e, A0S
' 5.31 fiixture ma)sexiraﬁﬁed(mth O(3x10@ﬁEB’AEﬂ]’tH3\bzﬁnibii:hase was driedTO a
I f P, t H @)
Y&%Br?ﬂ“? éﬁ;&%& L fg‘*‘%%#% RERGHR Ao, A which Sl peading @avb g woY50
1) 10 so 50 mw&mnmnﬂmmh% drm th
mg})lél mass %Aﬁgho‘; ﬂ‘l%r ﬁlgre sol i ds ro(leéé 7gwﬁgﬁi§glﬂ?§/})w tﬁ
a spatul a. gn??ﬂﬂ@ %d?@ﬁ aie was eﬁ&ﬂg Céﬁdﬁqié segmd ¢rgn
Vi gor;)_aﬁl yofs0.27 B‘G#Gommimﬂd?lbfTﬂﬂshle 9k(7 97 @%ﬁ%%@%?wﬂtﬁ%ﬂ%f%sggpm fat ed .
and stirri i C s . ha —forne was
added, { he 5 NAHE (ot )\ﬁa@ﬁ@ B, Bt Ay 4 084, o 250 H&c‘%g)ibo‘i
afford 9. 2d, q=(551’/Hz,t3H)e conpound as a white solid. mp. 168-170[err]C
H NVR S, 4.21 (b 1 H, 5.17 2 ,
[7e;r9](s 5 I(—I)D[ oa 8%‘ errh%’,ﬂ%ﬁé%rgﬁﬁéﬂﬁﬂ(ﬁ%ﬁéﬁrﬁ;}@bmm@%dm (s.21

To a sol utm@é(dﬁfﬂwaﬁb"@ﬂvé?adﬂ%d a}‘, #ﬂ} 4b@ (400
m, was added 10% Rd-C (1. and e-mxture rogenat ed

at 30 PR ?18101)4 %W%WWM#W\/@@M%WW@IM t Gfheceous
earth and hifufklwes tdncénfrited under reduced pressure to a colorless oil. The resulting

oil was dissolved in H,0 (10 mL), and 1 oM NaOH (38.6 mL) was added. The ,
 mixture was extracted with EtOAc @ x 100 mL), and the orgamc phase was dried

(MgS0,). Aﬂ;er filtration, the solvent ‘was removed in vacuo to provide a thick

- 30 viscous oil. The oil was dissolved in 1sopropyl alcohol (150 mL), and hydrazine

- monohyrate (9 4 mL, 0.19 mol) was added. The mixture was stirred for 2 h, and
THF was added whlch resulted in a more ﬁlterable solid. Filtration prov1ded 24¢g
(83%) of the title compound as a slightly hygroscopic white solid: m.p. 112-116°C; 1H
NMR(D20)8370(d J= 50Hz, 1H),220(m, 1H),097(d J 7.0 Hz, 3 H), 0.94
35 (d,J =7.0Hz, 3 H).
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was agai n added. The m xture was hydrogenated at 30 psi for 2.5 hours and
det er m nedWQ940Honp| et e by TLC (el uant 85:14:1 CH err] O [ SGHYSHRA

HCO err]H . The m xture was filtered through di atomaceous earth and
“solvent renoved to ~ 50 nl at- which time a solid precipitated. The

solid was fil gxaadpLpesIed gﬂaﬁlﬁoﬁpﬂbmﬂ&h&@hﬂW&ﬁMa&ﬁ& adid (Pleb&sirdfer to

vacuo to afford 3.60 g (75%, title conpound as an o white solid.
mp. 196-198[err]C. A secon s obtained by concentrating the
filtrate unti prERRATION/OPRY. Filtration afforded 0.90 g (19% total

yield: 949% additional Taterial having identical nelting, J) I_nt.
[err][H NVR (D er T9 @stirsing|suspansionsof ethyl) hydrazigoacetate hydrochloride (5.0 g, 32.34

Bl OLOG CAL £TE g gl | Bd hast ed
for their a5b| msaagdrNe uceyl P%%?Qéuc%gpﬁag%gywm%hﬁgﬁ?o?l oWs:

KKAy mce ar e(BMlﬂxymbemdouf)snwtmw Qe 3234 marielh g Theypysturesyas| allowed
peterson, andyf GAPR! hlmbiddfhnperatiind phiafiHTRHd tHeARflen? HihSvdlih P! T8

fromthe 35 retro-or 31 AU an e arranged I n groups of
t hat the neanresidud/®adenspendded between EtOAc / H,0, the ayers shaken, the orgamcs

o P NG e Bt B,

lc:)lrjllctemn r agjoog? cbcimﬁ)bo@%;ﬂ:e«ci ev:ut:llsti ﬁ:zh/\duamatography (ﬂ.ledntt 'txldl@uamffEhﬂfe:) o efforalg
wer e wei ghed 5%@7‘%‘%‘@%&%‘!‘?& ﬁgw“g*e“ p595 suppl erren{igﬁ Fﬁ&t%g{{%&
: \(/;mo{rﬁotjggts Cé:ﬂtacggrszﬁlw pukrified e veciygtallizdtion ﬁ'oincﬂthAc/daleme to aﬁ'm'drtpilerrent eo_l
the gl ucose ¢ Bﬂ{‘drda’ﬂ @"r?%glgfc} %"ﬁm @%@t@ﬁ&éﬁ%{%g? dgf%‘?’g{]ﬁé’tqg%%f
wei ght | oss. BaDy 409Gy 7 ¢k, Ra9), BeI8s(el 2 ADDY. 70bes) 1), 183 (aBiH)s ovi ded at

t he hegi nai f uyandthefood residue at the end of the
study. Fo 3’%’3@ Y cal cul ated by subtracting the weight of the

residue from the Ty g stitfing!tuspénsidicof PegaRition 90 gpmes mhalken\men (30 ml)

cal cul ated by nmultiplying food. consurrpt I an gwogg r§§$ s nmet hod
drug intake watambientipmparature, was added sguegus NeQH (1 eS}‘{SBHe

gl ucose data a8 Q&%&éﬁﬁnﬁﬁﬂ%hﬂl@‘iﬂ'ﬁﬂ& stirred QLQ%WWBMéatlon
in the test group |V|de e average | ood. gl ucose 15 | eye

control group @P@%ﬁﬂ@&ﬁﬂrﬂaﬂ then p/solid P@E‘#ﬁﬁﬁﬁéé ASB%H“@HSI (th#&89 ml)
vaiues equd) 4istheh aaded, 188 ethadldl W%'ﬁ%@ﬁn&%@ﬁq@&oﬁb\é&tmcted with

anti - hyperglycemnic age data. are expressed as percent

change i n bodﬁt%pgzm: 100 ml)oa?h,m;mc Aaxexs Wene, wmb@eéeém%g@rdﬂazsﬁ angghe
| ess than ConLEigint 5 éﬂg%g,gg YRR 231 ¢ @19 titll REflANE A BB B1SR e
' 133°C.” 1H NMR (CD40D) 3 3. 59 (s, 2 H), 5.15 (s, 2 H), 7.37 (m, 5 H).
PREPARATION OF 11
25 To a stirring suspension of Preparation 10 (25.44 g, 112.7 mmol) in EtOAc (500
ml) was added trimethylsilyl isothiocyanate ( 14.79 g, 112.7 mmol) and the mixture
was heated at gentle reflux (80°C) overnight. The resulting solution was cooled to
ambient temperature and washed with Hy0 (2 x 100 ml). The organic layer was
separated, dried over Na2804, and the solvent evaporated to dryneSs. The oily
30 residue was dissolved in CH,Cl, and allowed to stand at ambient temperature for 3 -
min in which time a solid forms. The solid was filtered, washed with CH,Cl, (100
ml) and dried in vacuo. The solid was slurried in hot EtOAc (300 ml) to dissolve any
sulphur related by-products and triturated with hexane (200 ml) to afford 17.1 g
title compound (53%) as a white solid. m.p. 148-149°C. 'H NMR R (CDS0D) § 5.20 (s,

85 2H),7.30 (m, 5 H) remaJmngCH2 not observable
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- _10- WO 96/ 16031

PCT/ US95/ 14126 TABLE 1 ' Preferred
ConpoundWOsK6/1603 | nvent j on [err] Acet i ¢ acP@T/US95/14126

[ 2- (am noi m nomet hyl) - hydr azi no] - [err]
Acetic acid, [2-(am noi nonmethyl)- -hydr azi no] - nronohydr ochl ori de 10
[err] pREﬁlAmﬁ@N OF(ydr azi noi i nomet hyl') -. 15

To a stirring solution of Preparation 11 (5.0 g, 17. 64 mmol) in EtOH (150 ml)
at ambient temperature was added methyl 1od1de (2 73 g, 19.41 mmol) and the
' resultmg solutlon stirred overmght The solvent was removed in vacuo to afford
5 1750g (quant) title compound asa yellow foam. 1H NMR (CD4OD) 5 2.69 (brs, .6 H)
2.84 (brs, 0.4H), 4. 40-4 70 (m, 2H) 5. 31 (brs, 2H), 7.46 (m, 5H).
PREPARATION OF 13
To a v1gorous1y stxrnng solution of Preparatlon 12 (25.5 g, 60 mmol) in HyO
(100 ml) at amblent temperature was added hydrazlne hydrate (6.06 g, 120 mmol)
10 slowly until 1/2 had been added. H20 (10 ml) was added to the solid mass which
had formed and the sohds broken up mechamcally with a spatula The remaining
hydrazine was then added and the solution v1gorously stn'red for 1 hour The -' ‘
) heterogeneous mlxture was sonicated and stlrnng contmued until a thick mass had
formed. EtOH (50 ml) was added, the solid filtered, washed with EtOH and drled in
15 vacuo to afford 9.24 g (55%) title compound as a wh.tte solid. m.p. 168-170°C.
1H NMR (D,0) 3 3. 86 (brs, 1H), 421 (brs, 1 H), 5. 17 (s, 2 H), 7.39 (s, 5 H).
ll{hydrannommomethyl)hydramno]acetlc acid.
To a solution of Preparatron 13 (9.20 g, 32.71 mmol) in MeOH/ H20 (400 ml,
~2:1 v/v) was added 10% Pd-C (1.0 g) and the mlxture hydrogenated at 30 psi for 4
20 hours. The catalyst was ﬁltered through dlatomaceous earth and 10% Pd-C (1.0 g)
was again added The mixture was hydrogenated at 30 psi for 2.5 hours and
determined to be complete by TLC (eluant 85:14: 1 CH2012/ MeOH/ HCO,H). The
mixture was filtered through d1atomaceous earth and solvent removed to ~ 50 ml at
which time a solid preclpltated The solid was filtered, washed with a minimum
25 amount of HZO and dried in vacuo to afford 360¢g (75%) title compound as an off
white solid. m.p. 196-198°C A second crop was obtamed by concentrating the
- filtrate until a sohd formed Fﬂtratlon aﬂ’orded 0.90 g (19%, total yield: 94%)
additional material having identical melting point. 1H NMR (D40) 5 4.06 (s, 2 H).

30 ' BIOLOGICAL TESTING
Compounds of the present invention were tested for their ablhty to reduce

‘blood glucose and body welght as follows:
- KKAy mice are rodent models of NIDDM and obesxty (Chang, Wyse, Copeland
Peterson, and Ledbetter, 1986). A pre-treatment blood sample was obtained from the

| 35 retro-orbital sinus and the mice arranged in groups of 6 so that the mean

-18-



[‘err] d yci ne, N-(hydrazinoi m nomet hyl) hydr ochl ori de

(2:1) 20 WO96/16031 [err] N- ( Di hydr azi nomet hy| ReEPS¥B6ne 25
[err] . ~ Acetic acid, [2-(hydrazinoim nonethyl- 30
hydr azi no] - [err]:.m [ 1- (hydrazi noi minonet hyl ) hydr azi no] acetic
35 6pre-treai:ment blood glucdse level WEk B d6HE on averaée in all groups. Test

PCT/ US95/ 1412 - TABLE 2

Rel ated | nact iopEPeBRfbWARERadmixed inthe chew @t 4 sppeentration of 0.5% anq theymice were
Acetic acid, [{RFeA%bEh t}% diet ad Hibitum. Control mice received unsupplemented

met hyl hydrazono], sulfate (2:
"~ chow. On Day 0, the mice were weighed and provided control chow or chow
5 supplemented with test compounds. After 3 days of consuming control chow or chow
supplemented with test combounds, a blood sample was obtained for determination
of the glucose concentration and the animals were weighed for determination of
weight loss. Food consumption was measured by weighing the food provided at the
- beginning of the study and the food residue at the end of the study. Food
10 consumption was calculated by subtracting the weight of the residue from the
weight of the food provided. Drug intake was calculated by multiplying food
consumption by 0.5%. Using this method drug intake was determined to be
approximately 500 mg/kg/day. Blood glucose data are expressed as the average
blood glucose concentration in the test group divided by the average blood glucose
15 level in the control group (treatment/control or T/C). Compounds resulting in T/C
values equal to or less than 0.90 are considered to be active anti-hyperglyceﬁic
agents. Weigh loss data are expressed as percent change in body weight.
Compounds resulting in a decrease of 1% or more less than control in body weight

over three days are considered to be active anti-obesity agents.

20



Acetic

10 [err] y. eyl
I d | roam no u

?ﬁlydra[[zono] )(ll?dstl [err] Acet i c BET/YS9s/14126

[[imno(met hyl am no) met hyl ] hydr azonol -

[err] | .. lerr] |

-21- WO 96/ 16031 TABLE 1 | Cve

PCT/ US95/ 14126 _ Preferred Compouhd%e %nvention nacti

Exceptions to the Generic Scope

HoN=C~NH-=NH-CH -C- H
T CHa Il ° Acetic acid, [2-(amm01mmomethyl)-

NH |
5 _ : © . hydrazmo]-
HpN-G-NH-NHCH,=C-OH = Acetic acid, [2-(aminciminomethyl)-
NH - 0 - hydrazino]-monohydrochloride
H H i _. Glycine. N-(hydrazinoimincme |
HN /N\C A \/C\ ycine, N-(hydrazinoiminomethyl)- .
2 T OH. - -
15 NH
0.
H H I3
NN C/N\/C\OH Glycine, N-(hydrazinoiminomethyl)-,
“IH . hydrochloride (2:1) -
20 0.5 HCI
0
g
N~ \(l}/ \/ OH  N-(Dihydrazinomethylene)-glycine
25 NH
HNT
HoN=C~NH—=NHCH,-G—OH |
” 1] Acetic acid, [2-(hydrazinciminomethyl-
30 NHz/ hydrazmo]-
NH, NH, O |
r!l l!l g [1-(hydrazinoiminomethyl)hydrazinojacetic
NH

. 20

1}



NH -

3-[1-(am nov-vo[g(‘?)fiﬁd"‘l

[err] 10 [err]
i 'm nonet hyl ) hydr azi no] - 15

But anoi ¢ acid, 4-[(hydrazino-

i nonbt nyl PEOBESSI .

. But anoi ¢ acid, 2-[2-(am no-
[err] 20
I m noneMABDERi no] -

[err]

 Related Inactive Compounds Which are not Claimed

o
HN—C—N—N=CH—G—OH
NH A
.. 0.5 H2804

10
. N~ N2 o

i 1] : “
HoN—C—NH-N=CH—C—OH

15

H2N—IC|—NH-N=CH—fI:—OH
N

I'd

HsC

-21-

Acetic acid, [(a_minoiminomethyl)—
methylhydrazono], sulfate (2:1)

Acetic acid, [[imino(nitroamino)-
methyllhydrazono]-

Acetic acid, [[imino(methylamino)-
methyllhydrazono]-



- 22- WD 96/ 16031 | | PCT/ US95/ 14126
TABLE 4 . Specifically d ai ned Conpounds of the Invention
HoN- C N R A% o [err] Ac RGTAUSSA#126

[ 2- (am noi mi nonethyl )- 5 - hydr azi no] -
[err] . Acetic acid, [2-(am noi m nonethyl) - :
hydr azi no] -, nonohydrochl ori de 10 TARBLEB . Acetic acid,

[ 2- (ami noi mi nonet hyl ) - ' . 71 NQ].- .1 nyl.ngt hyl ester,
monohydr ochl oride = 15 Inachv@fifiﬁ:@ﬁtfc{é%rff B R Relye

Benzenepr opanoi ¢ aci d, al pha[ 2-

(am noi mi nonet hyl ) hNdr azi no] , nonohydr at ePrZOO' . _ Jerr]
25 NHy— G —NH—NH-—CH,CH,—C—OH wropancle acid, 3-{1-(amitio-
5 I iminomethyDhydrazino]-
HzN“ﬁ-NH-NH_CHg-ﬁ—OCHa
NH 0]
10 :
_CHg
Il | ' iminomethylhydrazi
NH -0 _ yDhydrazino]-
’ g
Hzn-ﬁ-NH-NH-cH—¥ﬁ—0H
NH ' '
20
n-Ne L :
JJ\ Butanoic acid, 4-[(hydrazino-
H,N ﬁ/\/\coou " iminomethyl)amino]-

-22-



racemat e [err] : Acetic acid,

[ 1- (ani noi MVAGRAEN3Y | )- 30 hydr azi no] - rmnohyd?&'lgﬁ'?ﬂ?’lfé”
35 [err] BP- Al ani ne, N-( hydra2| noi m nonet hyl ) -
-23- WD 96/ 16031 ' o _ :
PCT/ US95/ 14126 T’ﬁ&BEE‘M (Conti nued)
[err] N- (Di hydr azi nonet hyl ene)-qgl ycin r]
Acetic acid, [2-(hydrazinoidnesidisally{lgimed C°mP°undﬁ>P§F}&%F‘h‘fﬁnn°EO
[err] 1- Al ani ne, N-(di hydrazi nonet hyl ene) - 15
err CANBIRH dohlydr azi nonet hyl ene
[ ] HZMENH WCH}(; Ok Ac% tic ac1)d [2-(aminoiminomethyl)-
5 o ' hydrazino]-

HzN-G-NH-NHCH;~G-OH
NH o
e HCI

Acetic acid, [2-(aminoiminomethyl)-
hydrazino]-, monohydrochloride

10 . . :
HzN‘ﬁ'NH‘NH‘CHz'ﬁ'O—CHz—Q Acetic acid, [2-(aminoiminomethyl)-

NH 0 hydrazino}-, phenylmethyl ester,
« HCI monohydrochloride
15
Benzenepropanoic acid, alpha[2--
o CHy (aminoiminomethyl)hydrazino],
H2N_ﬁ;NH-NH_CH—§-OH monohydrate
20
e HO
”H
. _C N._ _COCH
25 - HoN" \ﬁ/ |
CHg
racemate
NH, ﬁ Acetic acid, [1-(aminoiminomethyl)-
30 HzN\c /N\/C\- hydrazino]-, monohydrobromide
I
NH e HEr
HoN=C~NH=CH,CH,~C=0OH : L
35 2 I || B-Alanine, N-(hydrazinoiminomethyl)-
“SNH
2
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20 [err] N- (di hydr azi nonet hyl ene) - d-al ani ne 25
N- (di hydrazi nomet hyl ene) - val i-ne 30

[err] [ er r]
[err] WO 96716031 1- (ami nohydr azononet hyl ) hydr azi no] acet PET/USIS4126 5¢j d
35 24- WO 96/ 16031 .
PCT/ US95/ 14126 TABLE 5 Known
Conpounds O ai ned for Treatnent of MBD!‘M (Contmued-)ZN- CNHNCHCOH 5
[err] [ (am noi m nonet hyl ) hydrazono] - :
nmonohydr ochl ori de, nonohydratg
H I
HzN/ \I \/ OH N-(Dihydrazinomethylene)-glycine
5 NH : ' . .
HoN”"
H,N—C—NH ‘NHCHz'F"OH Acetic acid, [2-(hydrazinoiminomethyl)-
_N hydrazino]-
10 NH,
'HzN/ \clzé " cooH B-Alanine, N-(dihydrazinomethylene)-.
NH
~ 0
15 HAN
H2N\NH : :
CH L-Alanine, N-(dihydrazi
I CHg lanine, N-(dihydrazinomethylene)-
HNG c\ '
20 N N COOH
HzN\NH
) CH . . .
'. B 3 N-(dihydrazinomethylene)-d-alanine
HoN C A )
2ESNT XN NcooH
25 H
HN._ | |
'i“" HiC ~CHs N-(dihydrazinomethylene)-valine
HN O I |
R
30 N N~ COOH
NH o) . . | |
I!I 2 THz T [1-(aminohydrazonomethyl)hydrazinolacetic
W \G/ch\.ou acid
35 - M -



[ferr] 10 Propanoi ¢ acid, 2-[(am

i mi nonet hyl W‘é%no] monohydr ochl ori de P[‘EW%”’!S‘“

But anoi ¢ acid, 2-[(am no- i m nonet hyl) hydrazono]

monohydr ochl ori de. [err] 20 _

d ycine, N (hydrazinoinmn norret hyI ) - TABLE 5 [err] d yci ne,
N- (hydr azi noi m nonet hyl ) - hI oride
(2: 1) ' [err] Known C°mp°“l§élﬁféﬁ’é‘b‘?do{9§%?%%t(?f?\{ 1& [ (ami no-
30 ' i m nomet hyI ) hydr azono] - [er r]

Cctanoi ¢ acid, 2-[(am noi m nonethyl) -

nnnohydrochlorld
PCT/ US95/ 145826 ﬁaN C—NH-N_CH—C—OH

hydr azono] -

- 25- WD 96/ 16031

Acetic acid, TABLE 6

Dose- Response for RedNdtion in Hy@rglycem a and Obesi ty in KKAy m c

O al - Administration of N-(dihydrazinonet hy| léareinognipomethyl )hydrazono]-
HO monohydrochloride, monohydrate
e H, :
¢ HCI
NH . :
10 " N’U\N’N COOH Propanoic acid, 2-{(amino-
2 H j}: iminomethyl)hydrazono)-,
e HCI 8 monohydrochloride
th * HCI L _
15 . i o .
" N’C\N’N§c’COOH Butanoic acid, 2-[(amino-
2 H I\ iminomethylhydrazono]-,
CH, monohydrochloride
(o]
NP, -
20 pNT \ﬁ/ N Non Glycine, N-(hydrazinoiminomethyl)-
NH
o}
H H Il .
Hy N~ \c/ \/C OH Glycine, N-(hydrazinoiminomethyl)-,
25 uu hydrochloride (2:1)
* 0.5 HC '
?IIH
N ’C\N _N ¢ _COOH Benzenepropanoic acid, o-{(amino-
30 2 H iminomethyl)hydrazono}-
I -
HN ,C\N ,N§c _-COOH Octanoic acid,_2-[(aminoiminomethyl)—
85 N\ - i
CH,CH,CH,CH,CH,CH, hydrazonp] , monohydrochloride

-25-



5 KKAy mice were treated with N-(di hydrazi nonet hyl ene)-glycine as descri bed
above : t that the conpound was adm xed in the ch 0. 06,
0. 10, 03’89%&@8 and 0.40% so as to deliver daily dggggg%'?“?

approxi mately 30, 60, 100, 200, 300, and 400 ny/ kg. Control mce

recei ved unsuppl enmented chow. For conparison to N

(di hydr azi nonet hyl ene) - gl yci ne ,- 3- guSiARBLEG6pr opi oni ¢ acid (3-GPA) was 10

adm ni ster A dose

ol kg day) oo Rebhoaed fof RATCLA Hdeleliocild S Oy TR KAy 355 by Ural
concent r at Administration yof N-(dihydraginbmethylene)@lycingpar ed to Day -1 of the
study. MeansS.E.M for n=6 m ce/group. Statistical significance was
determ ned by anal ysis of variance using JMP 3.0.2 software (SAS

| nstituge) KK*Ay iR ﬁ&e\tﬁeatéﬂ_ it Nt(ﬂihydiaﬁﬂoﬁemamdeyglym dshﬁ@gﬁﬁecﬁamé
$/‘E|<8h'? 5)- }that tgl tctlnggodnd was a/&:ha > t&e oﬁ?wlat"{)ct?i e0 06, 0.10, 6%61%%% Body
- 837% err } %adib 402050 & trddiier aailylaayésmflagaﬁ)nﬁht&y 86, 60, 10002643%00, and

- err

N- (di hydr aﬂ?%&%ﬁ%ﬁ?} mdq:eygqcﬂlged unsu{p‘i chow For comparison §91Ngl7 1*

-1.512. 11 )
S a5 26 4k @&ydrazmhh@ﬁhﬂw-éﬂm gﬁﬁﬁﬂﬁiopﬁéﬁié‘maacxd (3-GPRA)LR¥8

N- (di hyfr ammﬂ %P@Vyﬁm&w ingthgoghow (approximate dose, 500 mg/kg/day).

-69. 93. 2%, Dgtd re shown as the percent $hérge 9:5‘5100d glucose concentration and body
N- (di hydra2| nomnet hyl ene) - gl'yci ne 0.

-70. 4[err ]welght on Day 3 compared to Day -3 Lpftbgstl{dgr rr\]leazgsgs E.M. for n=6 ‘

N_lg)dlngﬂ f!é %%?S&QYS%%E&Q} %E@gance wis éeﬂenmélgd sz analysis of varigrte 8ing -
-5. 40. 81* JMB 3.0.2 software(SAS Inatitute)] *, P<0,05vs] Nﬂsﬂlgsxgmﬁcantlﬂesséhsnt han

3- GPA §§<03 @:’@A(Roos) . | - 26- VO

- 96/ 160 PCT/ US95/ 14126

Addition ' %Change Blood Glucose %Change Body Weight
Nil -5.8+7.1 -0.71+£0.65

20 N-(dihydrazinomethylene)-glycine S
0.03% -13.5+10.5 : -0.92+0.35
N-(dihydrazinomethylene)-glycine
0.06% -34.9+x17.1* . -1.51+2.11
N-(dihydrazinomethylene)-glycine .
0.10% ' -45 2+6.4* -4.04+0.76*
N -(dlhydrazmomethylene)-glycme

30 0.2% -69.923.2*.9 -8.22+1.05*

* N-(dihydrazinomethylene)-glycine |

0.3% -70.4+1.5%9 . -9.94+1.62*,9

35 N-(dlhydrazmomethylene)-glycme . :
0.4% -70.3+3.9%,9 : -10.3+0.97*.,9
0.5% 3-GPA -38.4+4.4* ' -5.4+0.81*

40
*, P<0.05 vs. Nil

9, significantly less than 3-GPA (P<0.05)
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TABLE 7 | mprovenent of Intraperitoneal d ucose

Tol erance WO%4bse tol erance was measured in non-di abet i cPEHY#SIHSC
and di abetic KKAy m ce. The aninmals were dosed by oral gavage with
distilled water (Control) or 100 5 ng/kg of :

N- (di hydrazi nomet hyl ene) - gl yci ne then fastTa®BIiPr 16-17 hours. Blood -

sanpl es for glucose determnation obt ai ned m t h retro-orbital

si nus. Sanmpl es were gﬁ‘f‘&?‘?’(&ﬂ*‘*‘ﬁﬁﬂ@&%ﬂﬁf&%ﬁléﬁ T80 rati on of 2
g/ kg gl ucose I|GRicose toleﬂtéfﬁaﬁlne’a@dre'ﬂcln Kh-diaBeti®O5TBD liﬁl@é adfl tdRabetRKKAy

i nj ection. Blood glycos term ped usin ucose aut oanal yzer
The data are eﬁﬁee @Ed &’ﬁ%e d‘iﬂ?sil?YE’tM gap@,gegn%x 9452@3 dayatgr (egntrol) or 100

Statistical 5si gigig mahy&%zﬁﬁhfertﬂ}mﬁeb Fél%clﬁé'ﬁxéﬁfa%téaffor |1s-17\/1%dr§n§s@odd5' ng

JI\/P30230ftware( AS I nstitute). Mouse
Strain Gr ouffmples forglygose determination w denre therppte-prital saampL
%ga;m O Samples were obtained irdfté@iately pglgr to adm1mstrat10n of 2 %glucose Lp.30
90 (Time=@)ang 30, 60, and 90 mmuteq\p@gn ﬂyd.mpgtm@_ Bigpd glucose was
ggt hyl ene) - gl y@ét@ﬁnﬂed usmg a glucose autoandlyZe?. The data are expresse%gs means =
1537* - 10 S.E.M. for 5-6 mice per group. Statlstmd 51gmﬁcance was determed by andlysis of
ggAy varlangggl.%ffg JMP 8.02 software (SAS Instltute).l_&gﬂ’go.% vsagontrol.
46920 90 48626
N- (di hydrazi no- 30 nmet hyl ene) - gl.yci ne 0 11516
(P=0.}2 VS. Oontrolg ] ] 30
38338 Mouse Strain Group Time (fifin. Blood Glucog® Ghig/dl)
\?\Qo 06/ 16031° CB7BL 59257 Control 0 | 143:8 e
PCT/ US95/ 14126 ' 30 233+14
| - 60 240+8
90 226+9
N-(dihydrazino-
20 methylene)-glycine 0 114+9*
-30 17417*
' 60 | 15327+
90 161+19*
25 KKAy Control 0 : 188+43
30 487+10
60 469+20
90 486+26
N-_(dihydrazino- '
30 methylene)-glycine 0 | 115x16 (P=0.12 vs. Control)
30 - 383+38*
60 396+63
90 39267
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TABLE 8 | nhi biti on of Non-Enzymatic dycosylation of

Protein Non-enzymati ¢ gl ycosyl ati on of protein was neasureéed using

est abl i sSMEQA%{0Fbds 5 (Dol hofer and Wel and, 1979; Khat arRCT/95d4A26 Davi d,
Li, and Rockey, 1988). The i ncorporation of 100 mM [ 14C] - D- gl ucose ’
i nto human serum al bum n was - determ ned by dissol ving human serum

al bumn (Sigma Chem cal Co.), - [ 14gamllpigose, and gl ucose in a

physi ol ogi cal saline sglution and incubating_ at 37 C for 8 days. Test

conpounds were added t dnbibitianof Norkingymatic Llyqosylation o6 Prefeiton of 10

al bumin was determ ned by precipitating the protein with 1 volune 12%
trichloroacetic acid, centrifuging, and washing the pellet twice with 6%
t ri chl or oacNopengymatioiglyeosydation of pratain wasdneastred)using iestoblishedrmethodshed

pel et wgs ireFaid: 1699 T tht! el KRk AP 9B L ALaT
radi ol a\ggl Ig?jo%?ﬁdggisiQWI (’Jlé?’g%’mimhde ys"?la%fbdﬁgg’l ir‘llt’ ?Hiat i o%egggﬁf?rlllg The
data are exincerpovationsof Y mdf EG-D-glucoge intoltpmen sevwm albuminpwest ed i nto

al bum n ( m@&e%h% A SetfinSdibiRin (SiemaSCEithicl e was
det ermi ned by ana )(}SI S gé"%??%#ca@%uy ngayﬁﬁ%.(%.g?az% -vvg?lgé? AS
| nsti t ut e) . [14Cl-glucos, land ghacese\ittie physiologictd salire splutions ehd intubating at 83°C
Control (N ' : O 10 AN |(di .
096 ( P<0. O §.davp, Test camponds yeep sddcp 8 the solutid WL AL Bfcosylation of
N- ( di hy @0 azalbansh indsaletdrmined by pgécipitating the protein with 1 volume 12%. 81 ( P<0. 05.
vs. Control). .30 N-(hydrazinoiJn.nonethyl ). . glyci.ne_. '
1.21 (P<0.0 9”%%5‘???8}‘? ”&“ﬁ‘%ﬁbﬂ}g*&ﬂf‘ﬁ FPﬁé’?ﬁe%W‘°eaE’étPi 4% aci d
1. 29 (P<0. 1fich¥orodeesic acid with centrifugation following each wash. The washed pellet was ‘
- 28 solubilized, scintillant added and the incorporation of radiolabelled glucose
determined by liquid scintillation counting. The'd_ata are expressed as the percent
16 of [14C]-glucose incorporated into albumin (mean of 2 measurements). Statistical
significance was determined by analysis of variance using JMP 3.0.2 software (SAS

Institute).
20° Substance Added % [14C-glucose] Incorporated
Control (Nil) 1.50
Aminoguanidine 0.96 (P<0.05 vs. Control)
25 3-Guanidinopropionic Acid 1.52
N-(dihydrazixiomethylene)- | )
glycine 0.81 (P<0.05 vs. Control)
30 N-(hydrazinciminomethyl)- | -
glyci_ne 1.21 (P<0.05 vs. Control)
monohydrochloride _ o
acetic acid 1.29 (P<0.10 vs. Control)
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PCT/ US95/ 14126
TABLE 9 WO 96/16031 I nternedi ate Compounds 5  PCT/US95/14126
Conpound “[err] 10 [err] Conmpound B
15 | - .
TABLE 9
Intermediate Compounds
5
S ']
g : : Compound A
HeC—8" \”/\coon
10
Compound B
15 §HaC P
lé
HgC—8~" \ﬁ
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PCT/ US95/ 14126 SCHEME 1 5 [err]
WO 96/16031 PCT/US95/14126
SCHEME 1

H,N—-N N-R
H H
| v
R=H, NH,
S—CH3
. e H
H,N~N "'N—-R
H H
H _
Hy NN—X-—CO,H H, N—X—CO,_,H
NaOH NaOH
H
N
_ H,N~N N-R
HzN‘ﬁ tll R 2 H H
R2
X= —(CH)»~—, —CH—
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m&g"j‘a’%lsmeE 2

SCHEME 2

CO,H
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VI0 96/ 16031 PCT/ US95/ 14126
SCHEME 4  WO96/16031 [err] PCT/US95/14126

]

SCHEME 4

H2N\x_ ~CO,H

1) cs, 1 2) Mel

H
MeS\n/N\x _COH
s

1 M_el
MeS\fN\X /002H

SMe

H,N-NH, l NaOH

H
NH
H,N”
. -
I
Xe —(CH)— ., —CH—
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- 33- V\D 96/ 16031
SCHEME 5

PCT/ USoaVA¢3s1

conpound of the fornul ae |
AGCHCJerr|Rerr] Rerr]
wher ei n AGSCHEME 5
N, N' - di am noguani di ne, or
nis an integer from 1-5;
b) phenyl,

or

10

a) N-am noguani di ne,

PCT/ US95/ 14126
CLECTESOS412S A
AG(CH[err])[er] r-cqer] rR[err]
|- or
_ b) -
N'-tram noguani di ne; wher ei n

c), N\,
L\R[ﬁ\r 1 a) hydrogen,
OE

wher ei N ] ti S 4

Hy _
i . HCI
55%

[err] WD 96/ 16031

CBZOSu l
. o
H .
CBZN OEt
H .
aq. NaOH 1 quant
(o]
cBz N~ OH
H
TMSNCS l 66%
NH,

S
Y o

OH



15 c) Jerr]-Cerr] alkyl, or d) derr]-derr] alkyl -phenyl :

and whavepeita@Berr] is a) hydrogen b) PEFH§ISA41RS
c) Jerr]-Cerr] alkyl; or d) (err]-Cerr]alkyl-phenyl, W|th
tthe foll ow ng provisos: a) inFormula I, when nis 2, BL
ot her than hydrogen b) in Formug Fﬁk V\,hen nis O'ﬁ Rh@gxr\]«ﬁﬁﬁi‘—‘“
ot her than nethyl; c) in Formul a when R2 is e W R@lm@ ot he
t han hydrogenl. Acompouuyl of the-formullae 1 pr Ihen Rlerr] is phen
ot her than hydrogen; and e) in Formula I, when n is 3, R[err] S
ot her than hydrogen .. A'method for treati g or preventing '
non-i nsul i n depe‘%ii’é'r( H@szas mel |i t udGmMCHO~CRMat i ent le to or
experi enci g said NI DDM conprising the sysgem c adm ni stration of an
amount effective to treat or prevent NI DDM of a corrpound Of”"’"”"l -
i I [errpr | " il lil
- 35- 35
conmpound of fmﬁ‘(}ﬁ I AG (CH[err])[err] qurr]R[err]
AG CH CJ err] R er a] N-ariinegugnidine, I ' [ 10
wherein AGis ap (@ N- amg. noguani di ne, : (b)
N, N - di ami noguani B! Né\’!-qigm)moguamrgme,%r.

10 ¢) N,N’,N"-triaminoguanidine;

wherein n is an integer from 1-5;
wherein R is .
a) hydrogen,
b) phenyl,
15 c) 01-05 alkyl, or
d) C,-C3 alkyl-phenyl; and
wherein R? is
a) hydrogen,
b) phenyl,
20 c) Cl‘clo alkyl, or
| d) C;-Cy alkyl-phenyl,
with the following provisos:
a) in Formula I, when n is 2, R, is other than hydrogen;
b) in Formula I, when n is one, R,is other than methyl; .
25 ¢) in Formula II, when R, is ethyl, R, is other than hydrogen;
d) in Formula II, when R, is phenyl, R, is other than hydrogen; and
e)in Formula 1, when n is 3 R, is other than hydrogen.

2. A method for treating or preventing non-insulin dependent diabetes mellitus in

30 a patient suscepible to or experiencing said NIDDM comprising the systemic
-administration of an amount effective to treat or prevent NIDDM of a compound of
the formula IT1 |

NH

/lL N COzH ' This Sheet Has Been Replaced
. HN N
. ' T A
: : RS

-35-




wherein n is anlnteger from1-5; 15 °

r_-C[err] Q?%”ﬂhﬁﬁ?l and

(c) NN ,N'-triam noguanidine;

wh h
(c?reln @f%@h al kyl , (a) y
20 wherein Rerr] is

(
al kyl, or (c) derr]-derr] °phe$1y ,
provi sos: 2wherein R? {sBydroger, aidthyi ethyl VOHpRex i s not
hydr ogen; " (b) in formula I, when™n is one R[err] l’umﬁmﬁﬁm
or nmethyl; and (c) |nforrruIaII when Rl err] |s
phenyl , R[e3r] A&oxﬂﬁound of claim 1, é'él’éctéﬂ’ﬁ‘bﬁﬂﬁé ou%cm?slstl &orrpound of "cl &i
ydr azi no] acetic acid,

1, selected frggl & m, NOj m norret hyI )
its monohy (é.gnn%nqupgig cad,, m)nohydrochl ori de,
[err]-(25(am nqRuARRAGdHNoMEhY na}dﬁein%ﬁnmewaean%&e acdtth monohydr at e,

[ 1- (am noi m norret hyl ) hydr azi nol)acetl nmonohydr’obr oni de,
N- ( hydr azi noi milééAingimnqmethyDhydraring)-, phenylmethyl ester3mgnohydrochloride N-

(di hydr azi ngegt B¥gene) gl ycin, [2- (hydrazinoiim nomet hyl )
hydrazi ne) acetic acid, N- (di hydrazi nonet hyl ene) -[err]-al ani ne,
N- (di hydr azi nofei2Hmineiminpmethyhhydrazimpl-, monchydrate benzenepropanoic acid,

!_"(;I:;( glrljl[ ﬁ;r] ) WM%%%%@%PJHOHE??RX %%{i?%&egﬁzé&?mt hyl ene)

compountP of cl &- (Hndrambmmemethsd)wﬂ alanine,

&Z(gahm 30| m NORE %&Mn@tﬂﬂkﬂgﬁl&&m,m' d and its 10 rmnohydrochl ori de,
i hydr azi none ene
[ 2- (hydr azi noi [R-tHydrakipoimindmethylllydeazineé]eaciti¢ deidand

|

[ 1- (hydrazi noi &ﬂﬁﬁﬁ ng zingl acetic acid. 4. ~Use of a
conmpound for tﬁe ufac urgf"‘;;jl %Cﬁmﬁent 15 for treating or
prevent i ng nonN-@ihydrazibepmthiyene)di-alanires

15
NH
Hszg\N/HYCOOH ’ ~ This Sheet Has Been Re ﬂ
T HIIII!HIIIIHHIIII |
racemate
20
N-(Dihydrazinoﬁlefhylene)-d-alanine, and
N-(Dihydfazinomethylene)—valine.
4. A compound of claim 1, selected from the group consmhng of:
25 [2-(Am1n01mmomethyl)hydrazme]-acet1c acid, '
" [2-(Aminoiminomethyl)hydrazine]-, monohydrochlonde acetlc acid,
N-(Hydrazmmm.momethyl)-glycme,
N-(Hydrazinoiminomethyl)-, hydrochlonde (2:1) glycine,
N-(Dlhydrazmomethylene)-glycme, '
30 [2-(Hydrazln01m1nomethyl)hydrazlno¥acetic acid, and
[1-(hydrazinoiminomethylhydrazinojacetic acid.
5. A method of claim 2, wherein the compound is selected from the group
consisting of:

35- [(Aminociminomethyl)hydrazono}-, monohydrochloride, monohydrate acetic acid,
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nmel litus or obesit wherein the conpound is of N
HN:C(NH[errP‘jQWRﬁ[err] COOH 20 wher ef T Rieop ﬂﬂa\%Bﬁ POIUSIS14196 |
benzyl or n-hexyl . .. Use of clai m 47 V\hﬁtm.hﬁi‘? he npound i s

sel ected from ((am noi m nonet hyl { h acetic acid,

hyd hl de, 2. :
g([:) Ing ’ y d r5 oc mC)) L l) d 5 ﬂ;%(m?ﬁgoﬁetﬂyﬂﬂyﬂﬂﬁhw %Eﬂ&ﬂyhpycﬂim%géﬂ&@ a84C

2-[ (ani noi ni nonet hl(iaeimisempthyl Mydrazonol-anprshydrochlerisediutandicakids i de,

N- (hydr azi noi m nonnt ,ﬁ?ﬂ :éy grochl oride (2:1), 30
a- ( (am noi m nonet hiflw) hydrazon énzenepr opanoi ¢ aci d, and

2-[ (ami noi m nonet HY mthm,(hydmchlonde (2:1) glycine,
[ 2- (Hydrazi goimin
[ 1- (Hydr azi noi ni nomet Ey %ﬁa&%& acet ﬁ%ﬁ?&gﬁnepmpam‘c acid, and

T}
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