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PROCESS FOR PREPARATI ON OF HYDRAZI DES 10 BACKGROUND OF THE | NVENTI ON

Al exakis et al., "Reactivity and Di astereosel ectivity of Gignard
Reagents toward the Hydrazone Functionality in Tol une Sol vent", The
Journal of Organic Chem stry, Volunme 57, Nunber 17, pages 4563- 4565
(August 14, 4@Phasihscl ose that Gignard 15 reagents, in topoposss/®s@pl ay a
strongly increased reactivity toward the hydrazone functionality. The
results of a study of the reaction: [err]
with various Gignard reagents in toluene is disclosed. However, 20 the
reactions involve the use of chiral auxillaries to make enanti oners
from di al kyl substituted hydrazones using an excess of Gignard
reagent .

5

Alexakis et al., “Reactivity and Diastereoselectivity of
Grignard Reagents toward the Hydrazone Functionality in Tolune
Solvent”, The Journal of Organic Chemistry, Volume 57, Number
17, pages 4563-4565 (August 14, 1992} disclose that Grignard
15 reagents, in toluene, display a strongly increased reactivity
toward the hydrazone functionality. The results of a study of the
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with various Grignard reagents in toluene is disclosed. However,
20 the reactions involve the use of chiral auxillaries to make
enantiomers from dialkyl substituted hydrazones using an excess
of Grignard reagent. :
WO 95/17407, published June 29, 1995, discloses

antifungal compounds whose partial formula is:
: O
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WO 95/ 17407, published June 29. 1995, discloses antifungal conpounds

whose partial formula is: [err] 25
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- 2- wherein R err] can be, anongst others, _ '

[err] Scheme VI on page 35 describes a preparation of the ,

anti f ungal ounds. In the reaction sequence an al dehyde (38) is 5
i Dottty | *The

react ed vvithq-iferr NNHCHO i n nmet hanol to formthe hydrazoné’
hydrazone (39) is reacted with a Grignard geagent, e.g.,
et hyl magnesi um brom de, in dry ether at a tenperature of - 10[err]C to

room t enper at ur ggHerefift ROBAR B &hbggghgﬂm[ azi de (40) wherein the
ratio of the S, S isonmer: S Risonmer was 94 M%/\hen 10 the Gignard

reaction is done in the presence of Imesfquivalents of
bis(trinethylsilyl)acetam de the SS to S Eh@ was 99:1. The

conpounds referred to are disclosed in ne VI on page 27. It is
bel i eved that the N NHCHO substituent hydr azi-de (40) shoul d be

depi cted wi th aSehegie Viwiphge 35 deberiBes ecpicdaratibn of the AnbiFanRgSs f or

nd tol orates  RREE e Thhe't@idhdd Shapence R DdeByRe BBI I ca i n
(i.e., the ptockeacted wih HoNNHGHO ip|methqnel; tajfarn the hydrazonet hat t he
GL i gna{ d [rﬁagggtswsme_ hyﬁ??ﬁb?@g)ﬂbeﬁpﬁutﬁ Wg‘é@%@ﬁigdgﬁgz gl'@.uug?n to
E:oﬁt ?lr but i oﬁ. eﬂ&%p? ' ﬁ &t a Pexﬁpermpge iqgv'élqopon
provi des a proct®Joen: tempgraturg to BAghours to gives the dywsdrazide @Q) of high
purity of a hydiawrdi theFatiodf tHe/SISUisdifer: BR BotheZ wddsodss WHREN! as
| nternmedi atgs tohe Grlgﬁg}d frgar.]&?rlm by o%uenﬂ'xs the presence of 1.2 eguivalents
of bis(trimethylsilyl)acetamide the SS to SR ratio was 99:1. The
compounds referred to are disclosed in Scheme VI on page 27.
It is believed that the N-NHCHO substituent in hydrazide {40)
should be depicted with a single bond to the chiral center.
15 A process for producing diasteromers in high yield that
uses less Grignard reagent, and tolerates the solvent that the
Grignard reagent was prepared in (i.e., the process is not
adversely effected by the solvent that the Grignard reagent was
- prepared in) would be a welcome contribution to the art. The

20 invention described herein provides just such a contribution.

SUMMARY OF THE INVENTION

This invention provides a process for preparing a high

diasteromeric yield of high purity of a hydrazide from a
25 hydrazone. The hydrazides are useful as intermediates to
antifungal compounds.

In the process, a hydrazone, preferably a hydrazone whose
carbonyl group is protected. is reacted with a mixture of Grignard
reagents to provide high yields of a specific diasteromer of the

30 corresponding hydrazide. The mixture of Grignard reagents
comprises a first Grignard reagent that will add the desired
group to the substrate and a second Grignard reagent that is
more sterically hindered (i.e., bulkier) than the first Grignard
reagent.



In the process, a hydrazone, preferably a hydrazone whose car bonyl
group is protected. is reacted wwth a m xture of Gignard reagents to
provi de high yields of a specific diasteronmer of the 30 corresponding
hydrazi de. The m xture of Gignard reagents conprises a first Gignard
reagent that will add the desired group to the substrate and a second

Gignard reaggibadshat 1S more sterically hindered (i.epcThisbtises) than
the first Gignard r eagent . WO 97/ 22579
PCT/ US96/ 19602 -3-  -3- Thus, this

invention is directed to a process for preparing a hydr azi de of the
f or mul a: Thus, this invention is directed faprprocess for prepagingang

reacting a hydr agangaife biehé i [err] 5

wherei n said hydrazone is in toluene, wth a ¢y xture of Gignard
reagents, wherein said Gignard reagents ale in a,suitable organic
sol vent ; wherein: ' (A Zis UTN&bCe—Ear bonyl protecting group;

10 (B) Ris a suitable g—iqorot ctlng grou (O Rl is
sel ected from (1) H (2) a non-eRo eRAl kyl : fr.0) (3) a non-enolizable

substituted al kyl; (4) aryl; (5) subskjtuted aryI (6) -S-aryl; (7)
_S-(substituted aryl): (8) -S-alkyl: YB) -5~ "(substituted alkyl): (10)
al koxy; (11) sutxsdmpmsmgaéémﬁyg@ehgdraﬂihe bbthe forrphla:( 12) aryl oxy (e.g.
phenoxy); or (13) substituted - aryl oxy; . (D) salzmxture of
Gignard reagents conprises Rl errjdbX o

N-N—-C—R! N—N=C—R!

| |
Hacﬁ)\ﬂ or HaC H

5 OR OR ,
wherein said hydrazone is in toluene, with a mixture of Grignard
reagents, wherein said Grignard reagents are in a suitable organic
solvent; wherein:

(A} Z is a suitable carbonyl protecting group;

10 (B) Ris a suitable -OH protecting group:
(C) R! is selected from: (1) H; (2) a non-enolizable alkyl;
(3) a non-enolizable substituted alkyl; (4) aryl; (5) substituted aryl;
(6) -S-aryl; {7) -S-(substituted aryl); (8) -S-alkyl; (9} -S-
{substituted alkyl); (10) alkoxy: (11) substituted alkoxy (e.g.,
15 benzyloxy); (12) aryloxy (e.g.. phenoxyl or {13} substituted
aryloxy; |

(D) said mixture of Grignard reagents comprises RZ2MgX
in admixture with R3MgX:

(E) R2is a suitable alkyl, substituted alkyl alkenyl,

20 alkynyl, aryl, substituted aryl, or aralkyl group capable of adding to
the -C=N group of the hydrazone to produce the hydrazide:

(F) R3is a suitable alkyl, substituted alkyl, aryl or
substituted aryl group that is more sterically hindered (i.e.,
bulkier) than said R? group:

25 (G} X is independently selected from Cl, Br or I for each
Grignard reagent:

(H) when said hydrazone is a compound of Formula 2.0
then the reaction is conducted at a temperature of about +30 to
about -40°C; and



in adm xture wwth R err] MgX (E) Rlerr] is a suitable alkyl,
substituted al kyl, alkenyl, 20 al kynyl, aryl, substituted aryl, or aralkyl
group capable of adding to the -C=N group of the hydrazone to produce
t he hydrazi de; (F) Rlerr] is a suitable al kyl, substituted

al kyl, aryl or substituted aryl group that is nore sterically hindered

(i.e., werlzkbgb) than said Rerr] group: 25 (G
i ndependently selected fromdC, Br or | for each Gi grl%.rr ?ﬁe"agggn

(H when said hydrazone is a conpound of-Hofmula 2.0 then the reaction
I's conducted at a tenperature of about +30 to about -40[err]C, -and
WO 97/ 22579 (I) when said hydrazone is a compound of FSftaliRD @/, 19602

-4- RIQ 1
then the r eact | g{éﬁ th;i{%% ﬁgta*elgse% t elf:!r&pedrtaiatl S?e io¥ Qg{%%ugf +§§ﬁ?]é'4% o about
-20[err] C QEHBSAT *DESCRI PTI ON OF THE | NVENTI ON As used

herein, the foI | om ng terns have the follow ng meani ngs. unl ess
defined ot heyw pgs o 5 FRVE TS ﬁai ght and branched
carbon chai ns - 9] east, r} . pon doubl e bond and
containing 10 from®Suseth Eﬁ‘?‘Boﬁhﬁt Sﬂﬁw“bg éFEF‘ﬁBF%/"‘T taenfollewing car bon
at ons,; . meadlihygs, unlessctieﬂne@ dtherwidey! portion of al koxy and

ar al kyl) repres froml
to 20 carbons Q}t& ef err%gg%geq&r om%gpp%{g;%gﬁ‘ggwo I kynyl -
represents st rahgwmga% amwbanb%c@mgoubb bendiangd gontaining one
carbon to Q@ bofroini 2ptee 1R0CboRCatums Aprefegably frofl 2T Tcﬁrﬁan(‘a?cbh%‘ at ons,

preferably from2 to ar. It ts an

aryl group (as define Ji“ OLH ealky] %ortir?naﬁf( %‘i@?l ned

above) such as mpfe§ents straight or bganehed (qaﬁbonmhagns vingﬁrgnﬂ.ton of

aryl oxy and ar aizﬁ)da)rbaﬁs a1ed preferdb ‘gﬁfr@ﬁ’f howyeldagbansimat i ¢ group containing
Bt

as”™ ® Ohenyl or nopioRyT - SSBr@e Mlenf A Biindivy, BN, chalad 9 SU°"
car bocycl i cl%r obaving ayleast ianecarpon o carban griple hondangd captaining  groups
sel ected from hitbgn 22412, cdidnOxtoms) roferablPdrermy2 to@& icarbon atoms;

aralkyl - represents an aryl group (as defined below) bound
to an alkyl group (as defined above) such as benzyl;
aryl - (including the aryl portion of aryloxy and aralkyl)

20 represents a carbocyclic aromatic group containing from 6 to 15
carbon atoms and having at least one aromatic ring, such as
phenyl or naphthyl, with all substitutable carbons of the
carbocyclic group being optionally substituted with one or more
groups selected from halo, alkyl, hydroxy, alkoxy, phenoxy, -CF3,

25 amino, alkylamino, dialkylamino or NO2, for example said aryl
group is optionally substituted with 1 to 3 of the above mentioned
groups; those skilled in the art will appreciate that only halo
substituents which do not interfer with the formation of the
Grignard reagents are selected for the substitued aryl R2 groups

30 BOM - represents benzyloxymethyl;

But or t-Bu - represents tertiary butyl (-C(CH3)3a);

carbonyl (-C=0) protecting group - represents a protecting
group which blocks a -C=0 group by binding to the oxygen atom
to produce a -C-O-Z group, thereby preventing reactions involving

35 the -C=0 group from occurring during the process of the
invention; carbonyl protecting groups are well known in the art
and methods for the formation and removal of carbonyl
protecting groups are also well known, such as those described in




25 amno, alkylamno, dialkylamno or NJQerr], for exanple said aryl

group is optionally substituted with 1 to 3 of the above nentioned

groups; those skilled in the art will appreciate that only halo
substituents which do not interfer with the formation of the Gignard
reagents are selected for the substitued aryl R err] groups; 30 BOM -
represents Regzyhaxyey met hyl ; But or t-Bu - represgitgsdsRidor ar Y
butyl (-C(CHerr])[err]); carbonyl (-C=0O) protecting group -
represents a protecting group which-tBecks a -C=0 group by binding to
the oxygen atom to produce a -C- O Z group, thereby preventing
reactions invol @Gnegnes et ahe "Phtective Braupsrin Qnganic Synithesig”t 2adpedicess of

the i nvent escwé)qaﬂzs)r&&mtwnay%% méw\'féﬂk ‘199‘3’;10{ QCE Ihﬁga”

and net hods for e ion_and re ar bony

groups are al so wel I E&% Teptgsents %ataﬂﬁ F1 bed in WO 97/ 22579

PCT/ US96/ 19602 halo - represents a fluoro, chloro, brefo or iodo @reape, et al.
"Protective oups | | 223,

John Wley & @Sons l\cI%!A?York 19 ¥ &@f{fom %E‘Qt%gmre re en%g tsi%

acet ate; protecting, groyp s plocks; an QI %’ﬁPBr@erﬁ?Y)rR?eb'?nﬁBgo

group: 5 réactiony linvolving the yOH @:bupr&bnnbcmmgmﬁng Qheesent s a

protecting grou | r |

reactions invol rﬁ@&ﬁg@%}r%&uo ﬁ ﬁft‘é@ﬁng %36% i wel pr ocess of

the invention; %@gﬂkﬂ‘ the é’t‘? °£r |qnat10n apdFemevaliofe art

and net hodsl1®or }yﬂmxﬁrpmteamg.rgioupml a]sbu‘tal mmnwﬂcmhetﬂfdsbng groups

Torofesrive o omierh i Gredl R o mleseiO byl R " o
Wley & Sons (NSymtae J3nd fs'}b-l}’ages 10'144 lﬁb'eﬁr aes(New York

nmet hoxynet hyl ; 1991), non- enol i zabl e al kyl or subst Ituted al kyl -
represents an ar, u)t}&tda group that does not
have an acidic Mddro er%Bon % car é ou to t he carbonyl carbon of

t he hyl® azone t HSF‘e‘EW’ lizable allryl progubstititted alkyl - representkam A -
represents sodi aliyligrogphmt mbsmdted)élkyhgimmrtﬁﬂ dyel hdehave an acidic

ZURSH] e trof o RPN EEAL B bl o 3
hydrazone thereby preventing enolization;
Red-Al - represents .sodium bis(2-methoxyethoxy)aluminum
20 hydride; :

substituted alkyl - represents an alkyl group having 1 to 3
substituents selected from halo, C1-Cg alkoxy, aryl or aryloxy;

substituted ary! - represents an aryl group having 1 to 3
substituents selected from halo, alkyl, or C1-Cg alkoxy;

25 TBME - represents tert-butyl methyl ether:
TBDMS - represents tert-butyl dimethylsilyl--i.e.,
C|:H3 CHj
‘—S’i CH3
CH; CHg

TMS - represents trimethylsilyl;
THF - represents tetrahydrofuran; and
30 THP - represents tetrahydropyranyl.

The reaction of the hydrazone (2.0 or 2.1) with the mixture
of Grignard reagents is preferably done under an inert
atmosphere, such as nitrogen. Preferably, hydrazone 2.1 is used.



substituted aryl - represents an aryl group having 1 to 3 substituents

selected fromhalo, alkyl, or (Jerr]-Cerr] al koxy; 25 TBME -
represents tert-butyl nethyl ether: . TBDVMS - represents
tert-butyl dinmethylsilyl--i.e., : [err]

TMS - hrgpr]?sents trimethylsilyl; THF - represents

t et rahydr of uran; and 30 THP - represents tetrahydrq

The reacti ofYON22HR hydrazone (2.0 or 2. E) with the MX%/uer}d?wz
Grignard reagents is preferably done underg an inert at nosphere, such
as nitrogen. Preferably, hydrazone 2.1 is used. WO 97/ 22579

:DST{ #Sgg/ iﬁggﬁtl‘g]; l-% drazI one tiF %raz a.rfxfamount Iof to}t}ene thdt eﬁecgjvelﬁd' hlowglr az ?ne
ol uene 5e8a§€¥gtr\$e y al | ows the admi xture o

t he reactants. fc solvents for the Gignard
reagents are seSuitable preamicoselvants frrthe Geignarderdagentsawe or

S tanl o carpongrepies W“*L‘%”’*‘*"" [ T, deetlly] cehere TIMD o migtitell g
F, . e
to: Clerr] P% C%ll%‘?rp ? m%.@% %ﬂ‘ﬂ ﬁ’%ﬁf‘? dsi |y,
triethylsilyl, trii sSpi saﬂgtbnyldpmttenstngrgmm 194;;6 npt:( 0-)
eel?ﬂyl )OP( (C)Jr?[ :;L]hhfrﬁtéd t&feawcs&qny%?fr]mshﬁh& sﬂm) atrimetlgyleupl,(e. 9. 10
The reaction of t’? %‘JN a&gnegﬂg %’iﬂl’ﬁg&l} ‘Cﬁﬂg‘%’h ure
of Grignard reagadt<OPORYacwberingach Réniscthe same alkyl grewn (gig-ows t he
invant ed by-Br oS r SafIF KEVAA B SRME 2ty gotlp (e, BHiWIR TR ‘é{ cted,
i .e., conpounds of Fu’ "é"ﬁ? of te i‘é'gﬁ%mr 8@%&5‘“&?% 5‘#} gcofe
G i gnard reagentise ahixiuhe gfi €rignard reagents is conduectedhat anmpel:ﬂm!'c
hydrazones of Fgj %aan%&s the reactl ﬁetosﬁi-éée%a watﬂéssaﬁabl@ }Ateaﬁmﬁﬁitat e

that usually the razgne I s,cool ed t.o a erature
before the the Fﬁl?( orreapn f u@”@é‘ﬁ&éﬂ'@&%‘é‘ﬁ?@ g Qﬁﬁ@f’?so sol uti on.
Af ter addi ti®n, catisonyl groupsuate proteeted,i e, mmpmmds ofiFoymualat 3. .eact at

a tenperature cap pe reacted with the mixture of Grignard reagents at a higher
temperature than the unprotected hydrazones of Formula 2.0.
Those skilled in the art will appreciate that usually the hydrazone
solution is cooled to a low temperature before the the mixture of

20 Grignard reagents is added to the solution. After addition, the
resulting reaction mixture is allowed to react at a temperature
that is usually higher than the addition temperature of the
Grignard reagents.

When the carbonyl group of the hydrazone is unprotected,

25 i.e., a compound of Formula 2.0, the reaction temperature is about
+30 to about -40°C, with about O to about -15°C being preferred,
and about O to about -5°C being most preferred. Usually, the
hydrazone solution is cooled to the lower end of the temperature
range, e.g., about -20°C, in preparation for the addition of the

30 Grignard reagents, the temperature is maintained at a higher
temperature, e.g.. about -5°C, during the addition of the Grignard
reagents, and then the reaction is allowed to proceed at a higher
temperature, e.g., about 0°C, to completion.

When a protected hydrazone is used, i.e., a compound of

35 formula 2.1, the reaction temperature is about +40 to about
-20°C, with about O to about +25 °C being preferred, about 10 to
about 25°C being more preferred, and about 25°C being most
preferred. Usually, the hydrazone solution is cooled to the lower




that is usually higher than the addition tenperature of the Gignard

reagents. When t he carbonyl group of the hydrazone is
unprotected, 25 1i.e., a conpound of Fornula 2.0, the reaction tenperature
i s about +30 to about -40[err]C, with about 0O to about -15[err] C being
preferred, and about 0 to about -5[err]C being nost preferred.

Usual |y, thewo’ng),ydrazone solution is cooled to the | ower pER &sgg“[g%&e

t enperature range, e.g., about -20[err]C, in preparat|on e
addition of the 30 Gignard reagents, the7tenperature is maintained at a
hi gher tenperature, e.g., about -5[err]C, during the addition of the
Gignard rerrp efithe tel@erhmreti'mge%acgkwbom 020, anepréparatiotefst at a

hi gh t
Uhen a pr ot ect ey Adffom Bt the diigHard kéaddrs, tnE WEllre 15\, , o
the reaction terfpé%ﬁ@m aabiﬁh“#ﬂ‘ﬂ%“&%teg below aljaat +8°Cani t h about

8 to about +25f [Rirthg thehddﬁiﬂbﬁfetﬂwﬁ deaits, and ﬂhﬁu}h@ﬂe”]c
elng nore pge e, erre

Ceualt v trobiy Heaan aliRoL @%%*%ffﬁ%@ﬁﬁﬂ?f peratfte’ e Bhom oo
PCT/ US96/ 19602 temperature, to completion. -7- end of

tgg Eermer?tﬂl e I angRepreSentativelhydtcyl ];@atedl%rrg' gﬁmpélﬂa fsubstitutenghet
aaartiron o e Qe nea at a
foriaae v ey hied (B €6 Sk, phenyt TERHRYIZT, O

hi gher tenperatur'e
of the Gi gnardbmbﬁ&%ﬂz@aﬂfd iyl BOMg MQNG (TMS. 'I?IBMSOV@EF’@ Broceed at

a hi gher terper gref@ably, bendyP@used. tenperature, to conpletion.
Representati ve hydro>i¥_ e?_égiyegé ﬁg’;roups i.e., substitutent R,

i ncl ude but are not i‘# C{Eg ] to (Jerr] alkyl, phenyl
(-Jerr]Herr]), Suitmblg;nor(-e !ecgrwm]sl-llps Ry %c udreybut avmotoM TS,
TBDMS, and THP. lifite8reet Ql)ik(D(SCl)éilanMi and (2 @3 to Cg sccondary Rilkiyer abl y,

N e ott eroppySusiHs! %@ﬁgfkgz)@#j%ﬁg{ 9”?,% zcﬁéih‘s cl ude

(err] secohar Caterydary alkyl groupsssugitas 56( ] CH[ er r]
(s-Cerr]Herr] )-Glcsﬂgﬂf}ﬂﬂ)fraﬂd{@w&ls)é.z) C[err] to 15 Cerr] tertiary
"o o1 BT G A el Sl
Represent at i ve drengylexyhiphenoxy) SaCHs. § Of these

-CCH err] ( err] Hyeupk —OC(CHQQ;eisZ éreivr)ed phenoxy S— CHerr],

ISSCI[Orere][ ]eﬂ géb] and 3l ghihieh dhreagents compr1Ses R%g—%er r1)lerr]
admixture with R3MgX. Any group capable of adding to the
carbonyl group of an aldehyde or ketone in a Grignard reaction is
a suitable R2 group for addition to the -C=N- group of the
hydrazone. Preferably, R2 is a 1°, 2° or 3° alkyl group, more

25 preferably a C) to Cg alkyl group, even more preferably a 1° alkyl
group, and most preferably ethyl. Other examples of suitable R2
groups include but are not limited to: methyl; (n- or s-)propyl.
(n-, s-, or t-)butyl; (n-, s-, or t-)pentyl; {n-, s-, or t-}hexyl; (n-, s-,
or t-)heptyl; (n-, s-, or t-Joctyl: vinyl; -CHaoCH=CHy3 (allyl); ethynyl:

30 phenyl: and benzyl.

R3 is any suitable group capable of forming a Grignard

reagent wherein said group is more sterically hindered than the
R2 group. Thus, R3 can be selected from the same groups
defined for R? provided that the group selected for R3 is more

35 sterically hindered than the R2 group. For example, when R2 is

- ethyl then R3 can be selected from: (s- or t-Jbutyl, (s- or t-)pentyl],

(s- or t-)hexyl, or (s- or t-)octyl, with a t-alkyl group being
preferred, and t-butyl being most preferred.

C-




20 The m xture of Gignard reagents conprises Rerr]MgX in

adm xture with Rlerr]MgyX. Any group capable of adding to the car bonyl
group of an al dehyde or ketone in a Grignard reaction is a suitable
Rlerr] group for addition to the -C=N- group of the hydr azone.
Preferably. Rlerr] is a 1, 2[err] or 3 alkyl group, nore 25 preferably a
Cerr] to err_) al kyI group, even nore preferably a 1 al kyl group,
and nost pr 1 ethyl. Other exanples of suitable R[err"F”US”“%QProups
include but are not limted to: methyl; (g _or s-)propyl; (n-, s-. or
t-)butyl; (n-. s-, or t )pentyl; (n-, s-, or t-)hexyl; (n- - or
t-yheptyl; (n-, s-, geﬁﬁeanwagén atslﬂeeR{eLEészéé&ﬁfdﬂ éxab%x'%nm

IS any sultable group

et hynyl; 30 phepyl; a en

capabl e of fornai érl?"éﬂ m%erred reagent wherein said group is nore
sterically hi ndered ‘Eharimibﬂdual Grigthard }'eggems ar¢'kowhier tHe aghobe

sel ected from t Qhﬁﬁ ea err] provided that the
group sel ect %:ﬁiﬁ}’ﬁ?ade by sterircalty hindered than the Rl err]
group. For arrpl e g}{r@ﬂggard reagent iy used in iy sufficient,amount ect ed
from (s- or t-}jdeffebtivély-introdugeptie ®2, group intbsall of s&rbbh@mhlly@ll bf- or
t-)octyl, with g¢ sﬁb%&latg\bpgg /F%S-@.ga200r B! CGLAdralR) It F2Hgk Pel ng

nost pr eferred.
PCT/ US96/ 19602 Grignard reagent is used in an amount of at legst about 1.0 X

[)epresentfs a hghqgwajaw(aqseifaed&ﬂm thehydrazéite 2(0 br 21t hUsuallyCi??(xOr Br
eing prefarge e i e known in
96 t.he hytglrazone 216 tﬂegg g‘tﬁﬁ ﬂr\;@@ﬂ#ﬁkﬁm%%ﬁ i

the art or ues The

Rlerr]MjX G i gnarxtp%tégérﬁbq\g 1,949 abput 4.0 ¢q.withabowd &0 to abouts3.0

(_L

tel;] fect Ib vtel ytl nE eq E%t;hefdieearm abuut 2J0 td)hbﬁubﬁ;@légll@é ﬁiobt of

e substrate a

Gignard reagen#’ I'S used I'n a goxobxghﬁira‘?ﬁfbebi ébeh[%% equi val ent
(eq) based on t Feageprigased in ameunts of aboys| 1. torahoutol .Stem withrabate 2. 0,

the Rlerr] NgX Gli@eeraboiran8néq beirigsprefeired, andedbouit $.10fo abaut 112Gd 0

about 4.0 eq, bout 3.0 eq being preferred, and
about 2.0 to abou{}‘éqﬁ o BB&C ‘fmst preferred. Usually, for the

hydrazone 2.1, the RTNQ)R g8farignard reaa%@etﬂusgd iR agsufiicient amowit about
1.0 to about 1. %o €sciliatehtiabadtitidn of thetR2 gooup th. Prafudecting desfriedr r ed,

g[]gr ?]bONE';( ér Ilgﬁlar%qrgél éﬁ?’l%gﬂéﬂgléjﬁﬁgﬁsWe?{ amgritagent can be "¢

20 used in an excess, relative to the amount of the ReMgX Grignard
reagent, which excess is not great enough to cause the addition of
the R3 group to the substrate. Generally, the R3MgX Grignard
reagent is used in an amount that is at least about 0.5 times the
amount of the R2MgX Grignard reagent, with at least about one

25 times the amount being preferred, about 1 to about 10 times
being more preferred, about 1 to about 2 times being even more
preferred, and about one times the amount being most preferred.
Thus, it is most preferred that the ratio of R2MgX to RSMgX be
about 1:1. '

30 The starting reactant of Formula 2.0 or 2.1 can be made
according to techniques known in the art. For example,
compounds of Forrnula 2.0, wherein R! is H can be made
according to the technique disclosed in WO 95/17407 published
on June 29, 1995, the disclosure of which is incorporated herein

35 Dby reference thereto. By using techniques known in the art,
compounds of Formula 2.0 wherein R! is other than H and/or R is
other than benzyl can be made by uélng the appropriate
hydrazone and/or the appropriate -OH protecting group,




to facilitate the addition of the R err] group to produce the desired
diasteroner in high yield. The Rerr]MgJX Gignard reagent can be 20 used
in an excess, relative to the amobunt of the Rl err]MgX Gignard

reagent, which excess is not great enough to cause the addition of t he
R3 group to the substrate. Generally, the Rerr]MX Gignard r eagent
Is used in a that is at |least about 0.5 tines the of

t he R[err]NbSy |gnard reagent, with at |east about one 25 Cnﬁgﬁﬂﬁén
anount being preferred, about 1 to about 1®tines bei ng nore
preferred, about 1 to about 2 tines being even nore preferred, and

about one tinmes IStinilaritys copipiatide 6f Formuld2q, cah bes

Iﬂﬂ&é
preferred that t f about 1. 30
The starting reag’?'a%é‘g‘%ﬁng(}?ﬁﬁéﬁw Em{%%tmm P,2pg; g to
t echni ques knownappropriate +OH-grotscting group. conpounds of Fornula 2.0,
wherein Rierr] is H cyne rr@d@xyamd@@smcusw mé&:@mﬂa’s%@wéclosed

in WO 95/174 publ i sh di sclo re of ichis
i ncor por at ed ‘her ?Wﬁéjﬁﬁcqr&igget%u&%ttﬁgpﬁ °°i§9 sﬁl'f?gaftéc P RMOWn i n
the art, cobydinedeeastionsr nul a 2. 0 wherein Rlerr] is other than H
and/or Ris ot her than benzyl can be nade by u$fng the appropriate

hydrazone and/ or the appyopr protecting.groudp, WO 97/ 22579
PCT/ US96/ 19602 F*Yd:étzé oM \
0\

— » respectively.
Similarily, conpounds off*Bor mul 1 can be nage @ igtqsng t he
appropriate carbonyl prot &Hing gr(gup and the OHupp late -
protecting QT OUPthe chiral hy dﬂaa@ Qﬁﬂ&&'f@‘b}aﬁéﬁ. ' ax‘éi!eﬁ-oh@étﬁl mpl es
can be 5 prepar eacc?é% v? own I n tﬁa 2%

th
by the reacti on: a subst '[?@ﬁy] ¢ same qrﬂge ’&?‘n de
(4.0) can bel@r eEobayashbet al.nBull. SThem Socl dphat 62 (3035-3040 §1989nntial |l y

t he sane procedure as cq,h',b&fg Féactfon:Kobayashi et al.. Bull. Chem Soc.
Jpn., 62, 3038-3040 (-{ggglj o] nl’hen by the peaction:

[err]
' OH (4 0) OBn

the hydroxy am_ide_ (4.0} can be converted to the corresponding
benzyl ether {5.0 wherein Bn represents benzyl) via procedures

15 such as the one described in Kobayashi et al., above. Alternatively,
benzylation can be carried out via other methods kmown in the art
such as those described in Greene et al., “Protective Groups in
Organic Synthesis”, 2nd Edition, pages 47-49, John Wiley & Son,
New York (1991). '

20
The examples that follow are intended to exemplify the
claimed invention, and such examples should not be construed as
lmiting the disclosure or the claimed invention.
25

e S S

OBn (5 0) OBn

Into a round bottom flask equipped with a mechanical
stirrer was placed 5.0 {58.32 g) and toluene (250 mL). The
mixture was stirred until 5.0 was dissolved and then cocled to



t he hydroxy am de (4.0) can be converted to the corresponding benzyl
ether (5.0 wherein Bn represents benzyl) via procedures 15 such as the one

descri bed in Kobayashi et al.. above. Alternatively, benzyl ati on can
be ‘carried out via other net hods known in the art such as those
described in Geene et al., "Protective Goups in Organi ¢ Synt hesi s",
2nd Edition ages 47-49, John Wley & Son. New York (1991). 20

The exanpl equo &? 50l 1 ow are intended to exenplify the PC/g896419602 _
i nvention. and such exanpl es shoul d not bggconstrued as limting the
di scl osure or the clainmed invention. 25

PREPARATI ON .59 ttom
flask equi pped _FE;'QS Cc E%Pgé;ﬁﬂdon{aﬁdmpwise af%d(;ged %‘8 ) and
t ol uene (250 niL in uemex d |l f1' g) ayer ape d and

then cooled to mmutes (wheamadataifiing the reaction temperature below -5°C)

PCT/ US96/ 19602 1y, .
-5[err]C. To t h| ﬁaﬁ%liogri: 28 s S{S‘Svﬁ% e8 algdlélgurs a]:]&{c %MI? m&gitoM Al in

tol uene (449 mt_he prograss b HRde) Upen cprpplation. dhesreaction wasites (whil e
mai nt ai ni ng t hequeached rwitknisepeéparob ®WLHAE0PC stirred fo?hm reaction was

stirred for 8-1 ) r s usla R EoTdl HPLC.
~Upon conpl et ong" lféé ﬂ“? Q{—,@ﬁ thg i gfench q,g?%% g}gfl ﬂoiif lr’r1_) at
Qerr]C stirr e(ﬂQQWLBO e m’?ﬂ‘h’(ﬁ was atam@h@nenﬁ@m cissalugtpmoft ure was
gour efl into 2 Nahithinium saRSGiTid thd Nayesaveie séaratéd! Atk E.Qu@B&!ér eTh
i ssolutio e 1t.ed e
aqueous Qd)haggasm%?'ée%(nb%ﬁ%&mmwgq é@(}%ﬁﬂ_x%e q'hF‘n ot ed
or gani c | ayers Qeganigdayess wiere avashed ysumcﬁimewttcnwtnt)(loo ml),
saturaterd aqueous NaHCO3, brine and dried (MgSO4). The
volatile solvents were removed under vacuo to yield 36.9 g of 6.0
as an oil. MS m/z 165 (M+1).

15
PREPARATION 2 -
o T NNHCHO
\)LH — \/H\H (7.0)
OBn (6.0) OBn

Into a round bottom flask equipped with a mechanical

stirrer was placed formic hydrazide (25.23g) and hexane (400

20 mL) at room temperature. To this suspension was added a
solution of aldehyde 6.0 in hexane (65.7g in 200 mL hexane) and
the solution was stirred for about 24 hours at room temperature
(r.t.). The resulting mixture was paftitioned into cold water (300
mL) and EtOAc (100 mL), and the layers were separated. The

25 aqueous phase was extracted with EtOAc (100 mL x4). The
combined organic layers were washed with water (100 mL) and
dried (MgS04). The volatile solvents were removed under vacuo
to yield 74.91 g of an oil which solidified on standing. The solid
was purified by crystallization from minimal 3% TBME in hexane

30 (about 450 mL) and gentle heating. The white crystals thus
formed were cooled to 0°C, filtered and dried in a draft vacuum
chamber (r.t.) to afford 66.5 g ( 81% yield) of hydrazone 7.0 as a
white solid. MS m/z 207.0 (M+ 1).



saturaterd aqueous NaHCO err], brine and dried (MgSJ err]). The

vol atil e sol vents were renoved under vacuo to yield 36.9 g of 6.0 as
an oil. Ms mMz 165 (Ml). 15 PREPARATI ON 2
[err] Into a round bottom fl ask equi pped wi th a nechani cal
stirrer was placed form c hydrazide (25.23g) and hexane (400 20 nl) at
room tenper afyr, Z%zs this suspension was added a sol ut pePusYenddesichyde
6.0 i n hexane 8 . /g in 200 nL hexane) and the solution was stirred
for about 24 hours at roomtenperature =-~11{r.t.). The resulting m xture
was partitioned into cold water (300 m.) and Et CAc (100 nL), and the

| ayers were separated. The 25 aquecBEREPARATIENN: Fxtracted with Et OAc (100
nm. x4). The conbi ned organic |ayers were washed Hi t h®ater (100 ni)
and dried (MgSO err]). The volatile solvents we noved under vacuo
to yield 74.91 g of an oil \@ich solidified on starnl'ing. e solid was
purified by crystallizationfffrommninmal 3% TBME | |hexagg}§ (about 450
m.) and gentle heating. Lte crystals thus Ié‘ﬁtr) re cooled to
O[err]C, filtered and drigd in*a draft vacuum ch e[ﬁsi/.st.) to afford
66.5 g ( 81%yield) of hydpaz{®®) 7.0 as a ypiig Sol i tr* mz 207.0

M+ 1). 97/ 22
I(DCT/ U)SQ 6/ 19602 In¥6\oa X fid bottom flask equipped \_Vitlxla_mecha_nica_l

PREPARATI ON 3 [ esthirer was placed t-butyl carbazate (k384l aadobexane (1Qsrlbati pped

W th a mechagj caloom temperafiire’ '£6 thas sibpesiohwas rddedr # 36iiBoh bf389) and

hexane (10 ni) ae;ldehyde 6.0 in hexane (1.64g in 10 mL hexane) and the solution
was stirred for about 24 hours at room temperature. The
resulting mixture was partitioned into cold water (15 mlL) and
stirred for 30 minutes at room temperature. The solids that

10 formed were filtered and dried in a draft vacuum chamber (r.t..for
about 16 hours) to afford 2.49 g (90% yield) of hydrazone 8.0 as a

white crystalline needle.

PREPARATION 4
TBDMS
N_ _O
NNHCHO N
T
H - H
15 OBn (7.0 OBn (9.0)

Into a round bottom flask equipped with a mechanical stirrer was
placed 7.0 (61.89g) and TBME (600 ml) at room temperature.
To this solution at room temperature was added triethylamine
{63.0 ml), followed by TBDMS-C1 (49.74g), and the solution was

20 stirred for about 24 hours at room temperature. The resulting
mixture was filtered through a pad of celite and concentrated in
vacuo to an oil. This oil was dissolved in TBME (100 mL) and
filtered through a pad of celite. The solution was concentrated in
vacuo to afford an oil. The oil thus obtained weighed 91.0 g

25 (95%). Proton NMR showed 97% of silylated hydrazone. MS m/z
207.1 {({(M-TBDMSJ}+1). This oil was not purified.



5 roomtenperature. To this suspension was added a sol ution of
al dehyde 6.0 in hexane (1.64g in 10 nL hexane) and the solution

was stirred for about 24 hours at roomtenperature. The resul ting
m xture was partitioned into cold water (15 ni) and stirred for 30
m nutes at roomtenperature. The solids that 10 formed were filtered
and dried in a draft vacuum chanber (r.t.. for about 16 hours) to
afford 2. 49 WP BT el d) of hydrazone 8. 0 as a whi ¢ HURS(12902) | | e
needl e. PREPARATI ON 4

[err] 15 Into a round bottom fl ask equi pped with a
mechani cal stirrer was pl ac 1y89g) and TBME (600 nlL) at
room t enper at ure. o this so m t enper $ifp added
triethylam ne !E%-Ié follo - Cl (49@55. and the
sol uti-on was |rred for el’dgﬂ_ 0 at r re. The
resul ting mxt re was filtere t%rouglhapad ‘of Ac |te and
concentrated in n (7.00acuo to an oggn THils 0|I was digge! f26.0)n TBVE

(100 nmL) and flltere dof te he so tion was
concentrated in In to ar&!&‘a‘gtt°3£ g’g?%‘ “éP?c g’ ai ned
wei ghed 91.0 g unde& nitesgen ammphemmaamhad'ged%thyhaagpesmm

hydr azone. m 7 ( afied.
pydrazone. VB d-hloridoe (176 of0./352(in¥hdB2EM Lin TEF)SaCT fdort et %rét% Wrk
- 12- - (24-28°C). To this was charged thutylmagnesn[q;)r (o] 469

Into a round botrmbynI52aakmel;ud fideM in (THE) andrther solutivn wasustilmedaati t r ogen
atnmosphere. was 3ot Qethydravhf9RER HBulting solution is approximately 0.6 M
in “ethyl” concentration.

10 Into a separate round bottom flask equipped with a stirrer
and an addition funnel, and under a nitrogen atmosphere, was
placed hydrazone 7.0 (33.0 g) and toluene {480 ml)} at room
temperature. This solution was cooled to -20°C and was treated
to a dropwise addition of the Grignard reagent {the temperature

15 was maintained below -5°C). Upon addition, the reaction mixture
was stirred at 0°C for about 24 hours The reaction was
monitored for completion by HPLC. The resulting mixture was
quenched by pouring into 2 L of ice-water and extracted with
TBME (500 ml x 3). The organic lajrcrs were washed with

20 saturated aqueous NaCl and dried (MgSO4). The volatile solvents
were removed under vacuo to yield 37.5 g of an oil. ‘HPLC assay
indicated the yield to be 63% pure 1.1 with an SS:SR ratio
(1.1:10.0) of 97:3. MS m/z 259.1 (M+1).

25 EXAMPLE 2
NHNHCHO NHNHCHO
(9.0) ——= HaC\?/'S\/ + HsC\?/'Rx/
opn (D OBn (10.0)

Into a round bottom flask equipped with a stirrer, and
under an inert atmosphere was charged ethylmagnesium chloride
(157.6 mL, 315 mmol, 2.0M in THF) at room temperature {24-

30 28°C). To this was charged t-butylmagnesium chloride (370 mL,
315 mmol, 0.85 M in THF) and the solution was stirred at room



5 chloride (176 nL. 352 mmol, 2.0Min THF) at room tenperature

(24-28C). To this was charged t-butyl nagnesi um chl ori de (469 m., 352
mmol. 0.74 Min THF) and the solution was stirred at room t enper at ure.
The resulting soI ution is approximately 0.6 M in "ethyl"

concentrati on. Into a separate round bottom fl ask equi pped wth a
stirrer ddition funnel, and under a nitrogen at was
pl aced hydrazonel??‘g@( 33.0 g) and t ol uene (480 nlL) at room PERRSSfRe02
tenperature. This solution was cooled to -AF err] C and was treated to

a dropwi se addition of the Gignard reagent (the tenperature 15 was
mai nt ai ned bel ow te'ﬁimna]tﬁ)'e Jlenresudtingosolution wascapproxiimatelye 0.597 Mas

stirred at Of[err] efrifighs The reaction was nonitored for
conpl etion by HPL #\ ﬁbgg%?tl n% mhxtLérg quenched by pouring into
2 L of ice-water and dRiP A-SeRARAte Foun ?ﬁﬂ@%?ﬂ“i’ acsiaEet

ITﬁyer sI w?r F was lhenhdmahhaaﬂltmammlemmm a\aftrogerd aﬂanosgmke,se[asr r]).

e volatile goly r

oil. HPLC assgy L | r';[épcwgﬁ't Ee I el dé'\@% %yg%é :ﬂf (ﬁ% an)%%

ratio (1. 1: meow) tempsyayireysThis, sohyion wgs,gool ed 50 0°C and was

EXﬂVPL Ef I2 y ‘treated to a dropwise additior] of the Grignard rehgent é(wﬂﬂlmt ﬁhe
ottom fl ask equi e spher e

was charged et hyl%aﬁeeegt‘hfne ch aéﬁfain@ﬁqz?gy %*@E bﬁ’ 'aﬁalﬁoxg t@% in THF)

at room t enper at LﬁféCPQ!leurEST’éﬁ Stiryed A ¥9om tgmperAtugRfor about 24

t - but yl magnegioum lstuess. i The(##42tI0h, was moditoreddor confifietionnby HEPLENdThie

sol ution was sti rlre%gll&txg 'Hiire was que%ag&/ 1?}2538% into ice-w?ter and

PCT/ US96/ 19602 enper ature.
The resul ting soltrastedawithy IBMEROQ mlp %58k v in "ethyl"
concentration. The bfgm@ solpentl ﬁei‘@ltaﬂld%dt@ﬁﬂ& eakuagiamddhe h a

5 pl aced TDB%EE’ @a»itz%htdiﬁ%s“ﬁ%% 856 ﬁspﬁ%ﬂ%ﬁ@@‘éﬂkﬁﬁ 1aPHer "
00 mlL). The two phase mixture was vigorously stirred for about

30 minutes before the layers were separated and the organic
layer washed with 1IN HC1. The combined acid layers were
neutralized with 6N NaOH to about pH 6 and with solid sodium
bicarbonate to about pH 8. This aqueous layer was extracted with

20 methylene chloride (400 mL x 5) and the combined organic
layers were dried (MgSO4). The volatile solvents were removed
under vacuo to yield 48.9 g of an oil. HPLC assay indicated the
yield to be 95% pure 1.1 with an SS:SR ratio (1.1:10.0) of 99:1.
Proton NMR indicated the oil to be > 95% pure 1.1. MS m/z

25 259.1 (M+ 1).

EXAMPLE 3
NHNHCHO NHNHCHO
(7.0)—{9.0) = HiC H.C
| 3 S + 3 (1.2)
OBn 11 OBn

Into a 125 mL round bottom flask equipped with a
30 magnetic stirrer, thermometer and nitrogen bleed was charged
7.0 (2.1 g}, TBME (12 mlL)}, triethylamine (1.5 g). and t-butyl-
dimethylsilyl chloride (1.7 g). This mixture was stirred overnight
at room temperature and HPLC showed that no starting material
(7.0) remained. In preparation for the next step, the solution of
35 9.0 was filtered to remove triethylamine hydrochloride salt.



roomtenperature. This solution was cooled to O[err]C and was treated
to a dropwi se addition of the Gignard reagent (while the t enperat ure
was nai ntai ned bel ow 5[err]C). Upon addition the reaction m xture was
stirred at roomtenperature for about 24 10 hours. The reaction was

nmoni tored for conpletion by HPLC. The resulting m xture was quenched
by pouring | .ce-water and extracted with TBVE (800 nlL x 3

The organi c%&'ﬂéﬁ’?s were renmpved under vacuum and the Pcr'r&slﬂf’i;% oi |
was partitioned into heptane (700 nlL) andjgN HCO 15 (700 nL). The two
phase m xture was vigorously stirred for about 30 m nutes before the

| ayers were separ at eph anskpaifit®© 128Vl round ! VRsdie The
conbi ned acid I%egr HheL ﬁE& neut raI | zed &l\ﬁt?lgN qqt Jgﬁi)out I—ai 6 and
with solid sodi nictic”gfipren, therm ARd pitogen, ple L}Eﬁﬁschaé')géﬂ was
extracted with EtMgtd: 2 ank, Zﬂlmrcle ZQNDnmﬂ‘HF)SandrldBUMgCQnMﬁﬁ, organi ¢
layers were drigd ﬂmqleow in TH®. V*I’hétx‘ekﬁl aw, (fee{;gxa%, 5

I'n c!yg'e e

under vacuoL# % 48 9 of an 0|+_ g@@
to be 95%p gbtgﬁpregt‘ e an nO d dropwispr i on NI\/R
i ndi cat ed t he othe ﬁltcbed So%%pmfé O. lThh’Eratémf%ddiﬂﬁﬁ WwasMoritrolled to

EXAMPLE 3 maintain a fd ] 100 *QI 125 nmL
round bottom fl ask e g_e tf‘i‘re ° lfddt ln%tcl: CThte sorhe'lant m)m?t er and
nitrogen bl eed ‘8 gom tempega quernight, aftezwhichni ne

(1.5 g), and t-HRLA analysis dhowetiyﬂlmtllyss thknrs%est&iIJﬁgqhatéE*MJS(mO)(t ure was
stirred overdi 9tmained. 2 THL B G E &ad! P{ch ?g starting
|on or the ne e

mat eri al (7.0 rerra prepa ep,
sol ution of 35 cep¢rnfrat @QO wand thed WWWWOCWQH de

salt. WOt 7la¥2b Mas washed with methyl t-butyl ether (3 x 50 mL).
Spg:;g Hi?g/ iggorzﬂ_ reucrc];éngx(ﬁetdoorg c la axl'ﬁ nggca concent "atéd to an oil undelJ na
high vacuum with a ro tary evaporator using a bath temperature of
15 about 50°C. The residual oil was dissolved in heptane (20 mlL)
and extracted with 1 N HC1 (2 x 20 ml). The combined water
layers were brought to a pH of 6 with 1 N NaOH and extracted
with methyl t-butyl ether (3 x 50 mL}). The solution was
concentrated to an ofl to yield 1.26 g. HPLC analysis revealed the
20 oil to be a mixture of products 1.1 and 1.2 in a ratio of 95:5

(1.1:1.2).

h

_ While the present invention has been described in
conjunction with the specific embodiments set forth above, many

25 alternatives, modifications and variations thereof will be apparent
to those of ordinary skill in the art. All such alternatives,
modifications and variations are intended to fall within the spirit
and scope of the present invention.



magnetic stirrer, thernoneter and nitrogen bl eed, was char
(12 nL, 24 mol. 2.0Min TH) and t-BuMgd (24 ni, 2 g’ﬁmﬂﬂlﬂj‘lm‘mmm
THE). The resulting solution was stirred for 5 5 mnutes a o5 %
tenperature and then transferred dropwi se to the filtered solution of
9.0. The rate of addition was controlled to mai ntain a tenperature of
about 10[ er rg,§or e sol ution was then war ned to room tporressissee and
stirred overni g%t, after which HPLC anal ysis showed that | ess than 5%
starting material (9.0) 10 remained. Thel®xture was poured into ice (50
g) containing concentrated HC1 (10 g, 12 N) and the | ayers separat ed.
The wat er |WHAT IS CLAMED It h methyl t-butyl ether (3 x 50 nL).

The conbi ned organic | ayers were concentrated to an oil under hi gh
vacuumwi th a rotary .evapqQrator using a,bath t rature about
50[err]C. The residudt oi HH?%’?P??B%VQ&“F&‘P S‘?E‘f@zi%%g‘e]‘gm"iﬁd
extracted with 1 N HO (2 x 20 nL). The cogbijped water | ayers were
brought to a pH of 6 with 1 N NaOH angqNNaateR! with nmethyl t-butyl

ether (3 x 50 nL). The solution was concentrated to an oil to yield
1.26 g. HPLC anal ysis reveal ed tHaC Np2 0 be Alf®kt ure of products 1.1
1.1 2)

and 1.2 in aratio of 95:5 (1. . Wil e the present

i nvention has been described in @Rnj unction with the specific

enbodi nents get tﬁ%’ BydraZohe' l&/formuidi fi cations and

variations t ere‘%’?ﬁéﬁfﬁ&gg&fpp ént to those of ordinarygskill in the

art. Al such alternatives, difications and vari ati ogé are intended

to fall within the spirit I.Qn@Jscope of the present invgntionh.

WO 97/ 22579 N—N-C—R! N—NPCFHRb596/ 19602

- 15 - WHAT IS CLAI MED i S: or Ll A prékess for producing a

hydr azi de of the forAlsG&s H HsC H [err]
(2.0 : (2.1)

OR -~ OR .
wherein said hydrazone is in toluéne, with a mixture of Grignard
reagents, wherein said Grignard reagents are in a suitable organic
solvent; wherein: _

10 (A) Zis a suitable carbonyl protecting group;
(B) Ris a suitable -OH protecting group;
(C) R! is selected from: (1) H; (2) a non-enolizable alkyl;
{3) a non-enolizable substituted alkyl; (4) aryl; (5} substituted aryl;
(6) -S-aryl: (7) -S-(substituted aryl); (8) -S-alkyl; (9) -S-
15 (substituted alkyl): (10} alkoxy: (11) substituted alkoxy; (12)
aryloxy; or (13) substituted aryloxy:
(D)} said mixture of Grignard reagents comprises R2MgX
in admixture with R3MgX:
(E) R2is a suitable alkyl, substituted alkyl, alkenyl,
20 alkynyl. aryl, substituted aryl, or aralkyl group capable of adding to
the -C=N group of the hydrazone to produce the hydrazide;
(F) RS is a suitable alkyl, substituted alkyl, aryl or
substituted aryl group that is more sterically hindered than said
R2 group:
25 (G) X is independently selected from Cl, Br or I for each
Grignard reagent;
(H) when said hydrazone is a compound of Formula 2.0
then the reaction is conducted at a temperature of about +30 to
about -40°C: and



S conprising reacting a hydrazone of the fornul a

[err] wherein said hydrazone is in tol uene, Wit hlmlmmll I“.ulmt“ IIII
Gi.gnard reagents, wherein said Gignard reagents are

organi c sol vent; wherein: 10 (A) Zis a suitable car onyI
protecting group; (B) Ris a suitable -OH protecting group;

(O Rerr] iwospiemted from (1) H (2) a non-enolizable al (3) a
non-enol i zabl e substituted alkyl: (4) aryl; (5) substitut edgé‘#lyﬁ%msoz (6)

-S-aryl: (7) -S-(substituted aryl); (8) -Ssal-kyl (9) -S- 15 (substituted
al kyl'): (10) al koxy: §11) substituted al koxy; (12) aryl oxy: or (13)
substituted aryl oxy: (I}  when saidhydrazbne istancenqimﬁidgjla&mwgmt S

L e et Sy sl o ot o

substituted ary ) kyl group capabl e of adding to the - C=N group
of the hydrazone to produce the hydrazi de; (F) Rerr] is a
suitabl e al kgl, subspitut Ve sLi.t yl group that
IS nore st eir@lycal |y h| nder € a%an o3 ééla%l ﬁ%??fagr%dﬁu@ﬁ (G Xis
I ndependently selected fromd, Br or | for each Gignard reagent;

(H when said hydraz8ne i The patessiof Clhihol Rhérein(R is benzyen the
reaction is conducted at a tenperature of about +30 to about -40C
and . WD 97/ 2 579

PCT/ US96/ 19602 The process of Claim 1 wherein R} gs H or -OC(CH3)3. (1)
when said y@Irazone is a conpound of Forrmula 2.1 then the reaction is

conducted at a tenpegat urgyQin AW of t9akl 1 wherein R2 is a 1° alkyl group
and R? is a 3° alky! group, and X is Cl or Br.

6.  The process of Claim 5 wherein R2 is éthyl and R3 is
15 t-butyl, and X is Cl or Br.

7.  The process of Claim 6 wherein X is Cl;

8. The process of Claim 1 wherein said hydrazone is a
20 compound of Formula 2.1, said R2MgX Grignard reagent is used
in amounts of about 1.0 to about 2.0 eq, and said R3MgX Grignard
reagent is used in an amount that is about 1 to 2 times the
amount of said R2MgX Grignard reagent.

25 9. The process of Claim 8 wherein the reaction is
conducted at about O to about 25°C.

10. The process of Claim 1 wherein said hydrazone is a
compound of Formula 2.0, said R2MgX Grighard reagent is used
30 in amounts of about 1.0 to about 4.0 eq, and said R3MgX Grignard
reagent is used in an amount that is about 1 to 2 times the
amount of said R2MgX Grignard reagent.

11. The process of Claim 10 wherein R is benzyl and R! is
35 H or -OC(CHa)s.

12. The process of Claim 11 wherein the reaction
temperature is about O to about -15°C.
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5. The process of Caiml wherein Rlerr] is a 1 alkyl group and
Rlerr] is a 3[err] alkyl group, and Xis C or Br. 6. The
process of Gy dysherein Rerr] is ethyl and Rerr] is 15pcrhusbariosornd X
is C or Br. 7. The process of daim6 wherein Xis .

8. The process of Claim1 wherein said-hydrazone is a 20 conpound of
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-17- 10 in amounts of about 1.0 to about 2.0 eq, and said R3MgX Grignard
reagent is used in an amount that is about 1 to 2 times the

amount of said R2MgX Grignard reagent.

16. The process of Claim 15 wherein R! is H; R2 is ethyl;
15 and R3 is t-butyl. '

17. The process of Claim 16 wherein said reaction
temperature is about O to about 25°C, and said solvent is toluene.

20 18. The process of Claim 14 wherein the hydrazone is a
compound of Formula 2.0, said R2MgX Grignard reagent is used
in amounts of about 1.0 to about 4.0 eq, and said R3MgX Grignard
reagent is used in an amount that is about 1 to 2 times the
amount of said R2MgX Grignard reagent.

25 .
18. The process of Claim 18 wherein R! is -OC{CH3)3; R2

is ethyl; and R3 is t-butyl.

20. The process of Claim 17 wherein said reaction
30 temperature is about O to about -15°C, and said solvent is toluene.
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(57) Abstract

A process for producing a hydrazide of formula (1.0) is disclosed. The process comprises reacting a hydrazone of formula (2.0) or
(2.1), wherein said hydrazone is in toluene, with a mixture of Grignard reagents, wherein said Grignard reagents are in a suitable organic
solvent; wherein: (A) Z is & suitable carbony! protecting group; (B) R is a suitable -OH protecting group; (C) R! is selected from: H, a
non-cnolizable alkyl, a non-enolizable substituted alkyl, aryl, substituted aryl, -S-aryl, -S-(substituted aryl), -S-alkyl, -s-(substimted alkyl),
atkoxy, substinted alkoxy, aryloxy, or substituted aryloxy; (D) said mixture of Grignard reagents comprises R in admixture with
R3MgX; (E) R? is a suitable alky], substituted alkyl, alkenyl, alkynyl, aryl, substituted aryl, or aralky! group capable of adding to the -C=N
group of the hydrazone to produce the hydrazlde (F) R3 js a suitable alky), substituted alky), aryl or substituted aryl group that is more
stcncally hindered than said R2 group; (G) X is mdependently selected from Cl, Br or 1 for each Grignard reagent; (R) when said hydrazone
is a compound of farmula (2.0) then the reaction is conducted at a temperature of about +30 to about -40 °C; and (f) when said hydrazone
is a compound of formula (2.1} then the reaction is conducted at a tempcrature of about +40 to about -20 °C




