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Patente de Meadele de Ulilided

Capitulo | bl Capitulp Il

PCT/JP2008/066279
10/8eptiembre/2008

ndo realizado, con fundamento en el Articulo 45
de la Comunidad Andina, se comunica:

Descripeion. | Folios 128188 | | 26/Marze/2010

Reivindicaciones:_ Folios 1898 194 26/Marzo/2010
Folios 228 a 231) 15/Febrero/2011

Prioridad: 1 JP2007-235580 | | 11/Septiembre/2007

2. Analisis de la Prioridad

Se acepta Ia reivindicacion de Prioridad porque esta solicitud fue presentada dentro

del plazo establecido (Art. 9 D 486)
prioridad reivindicada.

3. Objeto de ia invencién

y su contenido técnice corresponde con el de la

Titulo de la solicitud: “DERIVADRO DE ALQUILSULFONA"
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El probl c&mg planteado en esta solicitud consiste en la necesidad de proporcionar
compugstos de fusre actividad inhibitoria gontra la produccidn y éeeraméﬁ de
protelng B=amilolds

Para resolver este problema técnico la solicitud en estudio proporgiona un
corfipuasto de la formula (1) y composisionss qus lo contiensn.
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(at falin 18)

&l @b}eafg de la presente Soliciiud e ralaciona con la Clasificasion internasional da
Pateriss (GIP): G 07 O 2158

4 ’i’fﬁ% I8 Baligitug ds Patenis
Titulo

El fitulo no corrasponde con el objeto de la solicitud porque no define las
cargctetistions téonices de la invencién por cuante los compusstos derivados de
@izzunsulhma ya soh conatidos en &l estado de la tdenics; por io cual &8 sugiere al
Solicitants haver |8 cdrresgitn neossaria.

Réfiviﬁéi@ﬁéi@ﬁﬁg (AR 80 D 486, A 22 PCT)

El.capitule reivindicaterio no s conciso porgue menciona definicionas gensticas y
fum:c&naiﬁs@, lo cual dificulta determinar la extansion del objeto que 86 busce
pmt@gu Ademas mencions & presencia de 1 a 3 suststuy@ﬁtes sustifuyernidoe el
grupo R? gin especificar cuales son dichos sustituyentes, Por tal motivo 8 obtignen
un numers indefinido de sompugstas qius no arcuentran 8oborts an la descripeisn,
A! revisar la deseripcion en los ejemplos se muestra que R' es matilo, etilo, propilo,
butilo, etenilo, propenil, slclopropile, ciclobutile sustituidos porfuor. clore, hidroxi,
tart-outiiidimetil) silll oxil, dioxolan-metil, formil y henciloxi R corrasponds a los
gustituyentss 4-metik-5-giridin ¥ B-cloro-depitidin sugtituldos en la posicién 2 por
gustituyentes brome, ocarboxilete de matilo, carboxamids, Ne(hidreximsti)
ﬁarbexam:as N-{hidroxietil) carboxamida, @arbaldaﬁid@, hidroxiaming y aming,
somprends también los  sustituyentes 7selarc-4H-pirido[1.2-alpirimidin-4-ona
bustituins en i posiaisn 2 sor hidrex 6 por aming v el sustitysnte Bedlars{1,2,4]



triazolo [4,3-a] piridin-3(2H-ona) Z' 2%y 2% son fl(
la selicitud a una razonabie generalizacién de ta

8. Determinacion del Estado de la Técnica
El Estado de la Técnica se determiné con hase

Solicitud de Prioridad: Septiembre 11 de 2007
documentos que anticipan el objeto de esta soli
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or. Por lo tanto se sugiere restringir
les ejemplos.

en la fecha de Pressntacién de la
, ¥ se encontraron los siguientes
situd:

. - ) “Fecha de
item Deeumento - Tnmo Publicacion
‘ Aryl-Pyridylmethyl Alky! Sulfones and
D1 US2682544 their Preparation 29/Junio/1954
3-(8 2-(Dialkylamino)Ethyl{9 -2-
D2 US84148022 {Benzyl)indoles 10/Abriil1979
| Dean F. Bushey, Brenda
F. Johnson, and Jamin
Huang
“Intramoleqular Intramolecular Nitrogen-F :
. v gen-Phosphorus .
b3 Nitrogen-Phosphorus Interactions of Phosphate Esters”. Junia/1985
Interactions of )
Phosphate Esters”. J.
Org. Chem. 1985,50,
2091-2098
- ' Pyridyimethylslifone Derivative | "
D4 WO2008108729 yricyimety 19/0ctubre/2006
- Beta-Amyloid Protein
D5 EP1466898 Production/Secretion Inhibitors 13/Octubre/2004
D1

hitp://worldwide espacensat.com/publicationDetaiis/original
FT=D&ND=3&date=19540629&DB=worldwide.espacenet.g
lineas 1a 17, columnas 3 a 9 ejemplos 1 a 15) un
aril-piridiimetil alquil sulfona.

D2 :
hitp:/fworldwide.espacenet.com/publicationDetails/original
FT=D&ND=3&date=19790410&DB=worldwide.espacenet.
lineas 10 a 20, columnas 2 a4, ejemplos 1a4)u
indol bencilsustituido.

D3
http://www.sinab.unal.edu.co:2139/doilabs/10.1021/j00021

compuesto 15, Ver folios 243 a 247) un ¢

benzimidazol bencil sustituido.
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Document?CC=US&NR=2682544A8KC=AS
omé&locale=en_EP divulga (columna 1,
compuesto correspondiente a una

Document?CC=US&NR=4148922A&KC=A&
comé&locaie=en_EP divulga (columna 1
n compuesto correspondiente a un

22017 divulga (pégina 2092
ompuesto correspondiente ‘a un
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D4
htip:/fworldwide espacenet.com/publicationDetails/originalDocument?CCaWOENR=2006108729A1
&KC=A1&FT=DAND=384date=200610188 DB=worldwide espacenst.comé&locale=en_EP
(traduccidn) divulga (ejemplos 1 a 136) un f'QmpiJéé“‘fO derivado de pnridma con
afacta inhibitorio sobre B-ami lloide.

DS
http://worldwide espacenet.com/publicationDetails/originalDocumsent?CC=EP&NR=1466898A18KC
=A18FT=DE&ND= 3&&3@«20@410‘i:%&DEmwarldwude aspacenet.comélocale=en_EP divulga

(pégina 2 & pagina 8, pardgrafos 0008 a 0048) un compuesto de a férmula (1) atil
cormo inhibidor de f- amiloide,

8. Examen de Patentabilidad (At 14 D486)

Novedad (Art 16 D486)

L.a reivindicacion 1 consiste en un compuesto caracterizado porgue es rapr@santada
pc:xr la formula general (1)

AN
a’;ﬁ%
, 3{,: mmm\&{gt;&h“’%l " E‘Mﬁ*
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& oy ©r
W?:*z? ,
Al  (Ver folio 228)

Conmparacion de las caracteristicas téonicas ssenciales, con las del Estado de la Téonica

Cargcterlatizas ezenciales
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CH-80s-R

[Pgina 1 linsas 4 & §)

"Anillo do fenilo

Ar

Anillo dé fanilo

-Cada uno independientemente es hidrégeno,

"halbgens o un grupo cians,

Suatituldo par 12 3 aamztu,{ente%
consistentes en alguilo tenisndo 186
atomos de carbono, alcoxi tehiendo 1
a 8 atomosg de carbono, fenlisiguile
teniendo 7 a 10 dtomos de carbono,
fenoxi, fenilalesxi taniendo 7 a 10
gtomes de oarbono, haldgens
amina tarclaria y triflucrermatiles.

»(cc;lumﬁe 8 reivindicacion 1)

o

&H
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nes?2 e

CH2.R;

R8s CiCealauio,

Radical alguilo inferlor

Rg

Grupe h@teraciclice‘; aromatico monaciciico qus
centigne nifrégeno de 6 miembros que tiene 1 3 3

| 2- Piridile

grupos sustituyentes

S-alcoxi-2- piridilo

B-hale-2- piridilo

Alquil-2-piridil, (columna 2 lineas 23 a
28)

Las eara@terisﬁcases@neiales del compusesto de la reivindicacién 1 habian side
divulgadas previamente en D1, el cual da a conocer una alquilsulfona aril-piridiimetil
sustituida (columna 1, lineas 1 a 17, columnas 3 a 9 ejemplos 1 a 15).

En consecuencia, |a reivindicacién 1 no es nueva 6 carece de novedad, segin lo

divulgado en el doeumente D1.

Puesto que las reivindicaciones 2, 3, 7 y 10 no mencionan caracteristicas nuevas
adicionales tampoco se pueden considerar nlevas.

Comparacion de las caracteristicas técnicas esenciales, con las del Estado de la Técnica

Caracteristices esenciales

DZ

. R
7

CH;CHpeeN
N

Grupo heterociclica biciclico que contiene nitrégeno de
9010 miembros que tiene 1 a 4_grupos sustituyentes

[
(columna 1 lineas 10 @ 20)

Anillodefenileo * 1 | Anillo de fenilo _
21’ Zz y ZS !
Cada uno independientemente es hidrégeno, halogeng | Hidrégeno
9 UR grupo giane. , L ]
CH S — [ EH
8(0)n ‘: \

= 8
nesd bt
CHy.R; W R3
R, &8 C1.Cs alguilo 1| Alguile inferior
Rp

Anillo de indol dialquil etilamino
sustituido.

Las caracteristicas esenciales del compuesto d

la reivindicacion 1 habian sido

divulgadas previamente en D2, el cual da a conocer Un compueste indol bencil
sustituido (columna 1 lineas 10 a 20, columnas 2 & 4, ejemplos 1 a 4)

Expediente 10-36274 {er Art 45
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En consecuencia, ia reivindicacion 1 no es nueva ¢ carece de novedad, segln lo
divulgado er el documento D2,

Puesto que la reivindizacion 7 no menciona caracteristicas nuevas adicionales
tampgéa se pusde considerar nusva,

C@mparaclén de las Caracteristicas técnicas esenciales, con las del Estado de la Técnica
Caracteristicas esenciales o £33

S¥7
. — ) rf;ﬁl:»#i" i fﬁ%
il oH” e jfl}
“ :Cf ¥ ' %: (7R

8 (0) .
oM. Ciy
| R (pagma 2082 sompuesto 15)
Aullio de fenlle T | Aniiio do fenilo

@1 wh2 .
2,2y 2 Dos sustituyentes correspondisntes

Cada une independientemente as hidrogeno, a cloro y el otfo corresponde a

_Hglégeno 6 un grupo ciano, _ o hidrogeno.
CH . . o CH
§(5),
i &
fesl
CH R,

Propilo
;R .  em bl p
Ry 28 ©1.Gs alguilo ]
1&2

Anllie de hengimidazol

Grupe heteroclicling bisiolice gue gontiene riitrdgens metiEuEtituids

de 8010 miembros gue tiene 18 4 grupos
, sustituyentes

Las caracteristicas esenciales del compuesto de la reivindicacién 1 hablan sido
divulgadas previamente en D3, el cual da a conocer un compuesto benzimidazo!
bencil sustituido (pagina 2092 c@mpuesto 16, Ver folic 244)

ER consecugncia, la reivindicacion 1 no es riueva ¢ carece de novedad, segln lo
divulgado en el documento D3.

Pueste que la reivindicacién 7 no menciona catacteristicas nuevas adicionales
tampoco se puede considerar nuava,

En consecuancia las relvindicaciones 1= 5, 7 y 10 ¢arecen de novedad,
Nivel inventive (Arf18 D488)

La reivindicacicn 4 consiste en el compuesto de conformidad con la reivindicacién 1,
sales del mismo o solvatos del mismo, caracterizado porqus R? an la formula general

Expsdlente 10-36274 14r Art 48




(1) @s un grupa r@preséﬁtad@ por la siguiente férmula (1),

TRa
e IR s

| (Ver folio|229)
Comparaeion de las csracterasticas técnicas esenciales, con las del Estado de Ja Techica
8OLICITUD D4 DS
3
R* .
NG N %R ()
|
)’(
Ar,
R
Q31 QSZ 23 034
donde Q31 Q¥ yQ* san
u* enlace simple y Q* es
ARy AP siendo A} 5’pun grupo
Anillo de fenilo - P hidracarbonade (pagina 4
gorgg? fenilo (parégrafo lineas 27 a 38) siendo
este grupo
hidrocarbenado un grupo
' hldracarbcnade aiglice
(R' (pAgina 7 paragrafo
, A 1 0041)
2! 72y 2 S:ssttiﬁ 'Zifezo' 1a3 -Opmonalmente 1 a3
- &Y ,.y sustituyentes
seleccionados entre seleccionados del grupo
Cada uno independientements es halogeno y alquilo inferior ' ' g

hidrégeno, halégeno o un grupo

gue puede estar|sustituido

que incluye haldgeno v
grupo ciano (pagina 8,

ciano. por halégeno o por
hidroxilo (paragrafo 0018) | parégrafo 0048)
CH ' C-R*
R Q21 Q22 st Q24
donde Q¥ 0%y 0¥ son
. un, gniace &ir !eyQ as
CH A siendo A? ‘Pun atomo
‘ de hidrégeno (pagina 3
linea 57 a pagina 4 linea
12) (R'®) (pégina 7
, | paragrafo 0041)
X X
S(O) |
hes O 8, 80, 8O, (paragrafo 3, 80, 80, (pagina 2
‘ 0010) linea 57)
Expediente 10-36274 J 1er Art 45
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GH R

R, &8 Gi.Ca glquiile

hAi‘g

-

| Ries s 0% Q

lineas 39 a 53)

43 Qéé
donde QY 0%y Q“ son
uf) ehiace ssmgple y 0™ es
A" giendo A un grupd
hidrocarborado (pagina 4

Rs

R

7

Ay e

P

R* es haldgens o Cy-Cs alquiio

Ry

4
R®es G- carboxialquiio,
carbamoils, N-alguilearbamoilo, NN~
di(C+-Cs alguilo)sarbamsilo Ne( C=Cq
hidroxialguilo) earbamaiie, carboxi.
amming, N-{ C1-Cy hidroxiglaquils)
diming o C=Ce diquilsulfonilaming)

y

\,/N
, R
* es hidrégeno, alguilo
inferior & haldgeno

Z a8 oxlgenc 0 azufre

Y &3 NR'R? doride R' es
hidrogehe, atqullo infarior
o hidroxilo. R? ég
hidrdgane, alquile inferior
fue puede astar
sustituidd, alcantllo
inferior, un grups
alcoxicarbonile qué puads
sstar sugtituido, slegx
inferior gue pueds estar
gustitulds, amifo gueg
puede estar sustituldo, un
grupo fosfono, un grupn
fonito que bustis estar
sustiuidd, o un aromatiso
hetarasiclics gue puads

L estar syetitulds

R‘i

R' es (R )(F%"’%(
donde R®y R® forman uh
heter@:;:cm insaturado v
R sorresponds al enlace
de insaturacion (pagina 2
iihag ¢8 a pagina 3 linea
17) (R )(pagma’?
paragrafo 0041)

(sjemplo 4 follo 7% )

]

PR Y

(coimpuésto 13 paragrafo
0131)

s

FP¥ Y

0s8<0
N
6!
(6jemplo 384 pagina 226)

(éjarfiplo 381 paging 241

El documento D4 divulga un compuesto azufrada piridil sustituido (gjermplos 1 a 138)

Bxpadients 10-36274 1er ATt 46




La diferencia entre la invencién, definidaen lare
consiste en el sustituyente Ar* de D4 en lugar
solicitud,

El dosumento D5 divulga un compuesto azufrad
paragrafos 0008 a 0049).

La diferencia entre la invencién, definidaeniare
consiste en que D5 no divulga especificamen
sustituyente CHy-R' 1

El efecto que logra el jncluir el sustituyente al¢
proporcionar nuevos compuestos inhibidores de

Por lo tanto, el Problema Técnico Objetivo que
puede formular asi: “cémo modificar el compuest
nuevos compuestos inhibidores de 3-amiloide.

Sin embargo, la utilizacidén de un sustituyente alq

-3

241

ivindicacién 4 y el compuesto de D4
del grupo CH,-R’ reclamado en la

0 trisustituido (pagina 2 a pagina 2,

vindicacién 4 y el compuesto de D5

te un compuesto que presente el

juile correspondiente a CHx-R' es

B-amiloide.

retende resoclver esta invencion se

o conocido en D4 para proporcionar

uilo sustituyendo el 4tomo de azufre

para proporcionar nuevos compuestos inhibidores de B-amiloide, ya esta divulgada

en el documento D5 donde este sustituyente cor

Q41- Q42- Q43- Q44; donde Q41, Q42 y Q43 s
siendo A43 un grupo hidrocarbonado (pagina 4

En consecuencia, la persona del oficio normalm
el sustituyente alquilo divulgado en D5 como su
compuesto divuigado en D4 utilizando los su
carbamoilo, amino y alquilsulfonilamino sustituy
solicitud) divulgados en D4 y en D5, y el sustitu
solicitud) divulgado en D4  para liegar asi al
solicitud. Por lo cual se gconsidera obvia.

En conclusién la reivindicacion 4 cumple el requ

cumple con el requisito de nivel inventivo (Art. 1

Puesto que las reivindicaciones §, 8, 9y 11 nop
adicionales tampoco se pueden considerar inve

En consecuencia las reivindicaciones 4, 5,8, 9y

(Art. 16), pero no cumplen con el requisito de niv

7. Conclusién

Los requisitos de Patentabilidad de la presente §

responde al grupo R* donde R4 es
n un enlace simple y Q44 es A43
lineas 39 a 53)

2nte versada en la materia, incluiria
tituyente del 4tomo de azufre en ei

stituyentes carboxi, carboxialquilo,

endo el anillo de piridina (Rb en |a
yente haidégeno o alquilo (Ra en la
pbjeto de la reivindicacién 4 de Ia

isito de novedad (Art. 18), pero no
3).

resentan caracteristicas inventivas
tivas.

11 cumplen el requisito de novedad
vel inventivo (Art. 18).

Solicitud estan afectados as:

_ltem |  Documento

__Reivindicaciones

afectadas Requisito que afecta

D1 US2682544 1-3,7y

10

Novedad

Expediente 10-36274 | 1er Art 45
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D2 US4{48922 | 1y7 , , Novedad
N Intramsclesular
Nitrogen-
3 Phosphorus 1y7 Novedad

Interactions of
. Phogphate Esters
D4, .. WO2008109729

“Nivel Inventive.

NN

el BT

r
o
Y
B bk

PR EP1466898 " Nivél Inysntive

Eft cumplimiento del articulo 45 de la Decision 486 de la Comisién de la Cormunidad
Andina, se le indica que debe dar respuesta dentro del términc de sesenta (60) dias
contados a partir de la fecha de notificacion de la presente comunicacion. En caso
dée no dar respuesta al presente requerimiento, o si a pésar de la respuesta
subsistieran (68 impedimentos para la concesion, sé denegars la patente.

Notifiquese el presente oficio conforme a Io dispuesto sn-al numeral 5.2, literal @), del
capitulo quints del titule primere de la Girsular Uniea No. 10 de 2001

JOSE LUIS SALAZAR LOPEZ
Dirsetor de Nuevas Craasionss (€)
Eii‘ anterior requerrmzeﬁte fue notificade por fijacién en lista, de fecha

Wﬂ“@* 4l

Elaborado por: Rodolfo Gadena Amaya, ¢
Revisads por Bloria Jasqusling Aifonss, OkAA

Bxpsdtignts 16:58074 1§ Aft 4B

|
|
|
3
i
:
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J. Org. Chem. 1985, 50, 20812086

intensity) 428 (50, M™}, 412 (89), 411 (100) 396 (75), 381 (85),
365 (80). Anil. Caled for CoeMy N0, C, 72.88; H, 5.65; N, 6.54.
Found: C,72.79; H, 5.66; N, 6.29.

22,22- Dimelhyl 17,27-dioxa-40,41-diazaheptacyclo-
[27.2.2.21215 31821 92826, 146, l’lllhentetracoma 2,4,6(41),7,9,11-
(40),12,14,18,20,28,25,29,31,32,34,36,38-0ctadecaene 40,41 Dl-
oxide (7). Dxether dioxide & wae converted to the dibromide 6
by using the procedure described for 2. The crude product,
isolated in 4% yleld, was used without purification. The oy-
clization of € to form 7 was carried out in a meanner analogous
to the preparation of 8, except the dibromide~bis{phenol) solution
did not contain (CH,),0. Chromatographic purification was
accomplished by elutmg the product from the silica gel column
with 0~10% 'EtOH in EtOAc, The yield from 226 mg of 6 was
59 mg (23%Y of light vellow solid, which was the monohydrate
of 7. mp 160-280 °C (gradual decompamxon) 'H NMR (50:60
CD,CN-CD{,, v/v) § 151 (s, 6, CH,), 5.18 (s, 4, CH,0), 8.67 and
7.01 (AB q, 8, J = 8.8 Hz, PhCPh), 7.5 (m, 14, AcH); M§,
(relative intenaity) 592 (28, M™), 577 (30) , 545 (45), 320 (100
212 (85), 166 (95). Anal. Caled for C39H32N204'H20 C, 76. 70
H, 561; N, 4,59, Found: C,76.92; H, 5.60; N, 4.62. ’I’heiﬁNMR
spectrum recorded in CDCIS dxsplayed an AB quartet at 5.12 and
5.20 ppm (J = 14 Hz) for the CH; protons.

4,4"-Bis(1,1-dimethylethyl)- 2,2’~bipy2‘ié;ne L1 -Diexide (8).
A solution of 4,4"-di-tert-butyl-2,2 blpyndme“ (1.0 g, 3.7 mmol)
and m-chloroperbenzoic acid (2.6 g, 15 mmol) in 30 ml of CH,Cl,
was stirred for 48 h at ambient temperature, diluted to 50 mL
with CH,Cl, and washed with 50 mL of aqusous Na,CU;. The
waghings wers extractad with 50 ml. of CHyCly, and the combined
arganic layers were washed with 50 ml of additional NagCO;
solution, dried, filtered, and concentrated to a yeliow foam. This
foam was chromatographed on 20 g of neutral alumina (Fisher,
activity 1, 80-200 meshj, eluting with 0~5% MeOH in CH;Cl,,
to vield 0.88.g (78%) of 8 as a foam: 'H NMR (CDCl,) & 1.38 (s,
18,CHy), 7.29 (d of d, 2, J, = 3 Hz, J, = THz, H-5,5), 7.80 (d,
2,J, = 3Hz, H-3,3),820 (d, 2, J, = 7 Hz, H-6,6'). Anal. Caled
for CigHpeNsOy C, 71.97; H, 8.05; N, 8.33. Found: C, 72.01; H,
8,03; N, 8.28, :

24

2081

MeSnCl; Complex Formation with §, 7, 8, and 9. Stock
solutions of 2.00-ml total volume were prepared of each of the
ligands and also of MeSnCl, (handled in an N,-filled glovebag),
in CD3CN or 50:50 CDCl,~CDyCN (v/v). Aliquots of the stock
solutions were combined to obtain experimental solutions of the
compositions listed in Table I. The 80-MHz 'H NMR spectre
of the experimental solutions were recorded and were independent
of the order in which the component stock solutions were in-
treduced. No solid precipitation was observed.

Diehydrochiorination of 10 in the Presence of & and 7.
Reactant solutions consisting of 10 (14.0 uL, 12.7 mg, 0.073 mmol},
BuSnCl; (2.7 ul,, 4.5 mg, 0.016 mmol}, and C;D,CI (0.40 mL) were
prepared. Some of thesclutions also contained § (7.4 mg, 0.017
mmol) or 7 {10.3 mg, 0.017 ramol), and these solutions were made
homogeneous by gentle heating bafore the addition of 10 or
BuSnCly. The reactant solutions were heated to 100 °C as quickly
as possible (<5 min) in the probe of the NMR spectrometer, after
which spectra were recorded at 10-min intervals. Conversion of
the allylic chloride (2 olefinic H, 1 chioroallylic H) to & conjugated
diene (¢ olefinic H) was monitored by the increase in the ratio
of olefinic to chloroallylic protons. Compounds 5 and 7 did not
appear to decompose during the experiments.
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.Four different classes of phesphate esters derived frotm enols, phenols, carbinols, and oximes have been shown
to undergo intraimolecular rearrangsrents assisted by a neighboring nitrogen. The unexpected products from
these rearrangements have been characterized by apectral methods, especially #*C NMR. Resrrangements involving

" the O-sthyl S- propyi thiophosphate group have léd to partxculariv interesting rezylts.

The reat;tmn of phoephate eaters with ac@ﬁyighi)lin-
esterase i8 ah important biclogical process in insect control.
In this process, the imidazole group of histidine is assumed
to be responsible for activation of the serine hydroxyl,
which in turn displaces a ligand of the phosphate inssc-
ticide.'* An analogous rate acceleration by neighboring
amide or amine functionalities in phosphate ester hy-

{1) (a) Eto, M “Org Ehosphorus Pesticide: Organic and Biological
Chemistry”, CRC Press: Cleveland, OH 1974; pp 123-144; (b) Sharma,
R.K; Vaxdyanathaswemy. . J. Org. Chem, 1982, 47, 1741 {c) Naylor,
R Ay W;lhams, .. Chem, 8se., Perkin Trans. 2 1975 1908. (d) KJuger

Chan J. LW, J. Am. Chem. Soc. 1976, 98, 4913, (e) Lazarus, R, A,;
Benkovm,P A Benkovig, 8. 1. J. Chem. Soc Per;-:xn Trans. 2 1980, 373,
(f) Lazarus, R A Benkovic, 8. J. J. 4m, Chem. Soc. 1979, 101, 43800,
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drolysis hag been dogumented by several i vestigators.!t*
The implications of this type of intramolecular interaction
on the preparation, stability, and biological activity of
potential crganophogphate insecticides containing s distal
nitrogen have not been addressed.
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n the course of studies on novel phosphate esters and
thio esters, a number of rearrangements invelving a ni-
trogen atom and having important synthetic consequences
have been discovered. . These results have also demon-
strated some important reactivity differences between the
gtandard diethyl phosphates and the more recently in-
troduced O-ethy) S-propyl thiophosphates as exemplified
bv the comimercial compound profenfos.

Intramolecular rearrangement promoted by neighboring
nitrogen hés been observed for phosphate esters and thio
ssters derived from enols (I), phenole (I}, carbinols (I11),
and oximes (IV) (Scheme I). The extent of interaction
is dependent on the nitrogen basicity and the spatial re-
lationship of the involved nitrogen and phosphoru« atoms,
Although such an effect has been observed in the diethyl
phosphate cases (X, Y = OEY), this interaction can be more
ciearly demonstrated in the thio ester ansalogues (X = OEy;

= SPr).

Results

The phosphorylation of the potasuum salt of 2,2,6,6-
tetramethylpiperi-2,4-dione, 1,° in the tetrahvdrofuran
produced an unexpected result because of an intramolec-
ular nitrogen participation (Scheme I1I). When the anion
of 1 generated by potassium teré-butoxide was quenched
with dimethylcarbamoy! chloride, the expected carbamate,
2, was isolated. When the same anion was gquenched with
chlorophosphates 3a and 3b, the cyclic phosphate 6 was
the only phosphorus-piperidione adduct isolated from
column chromatography (18% from 8a, 10% from 3b).
The only other product isolated in sufficient quantity and
purity to establish structural assxg‘nments was the startmg
material 1:

A propoged mechanlsm for the formatlon of 6 is shown

in Scheme II. The key as to which pathway is followed
: o

(2) Pilo-Vsloso, D.; Rassat, A. Bull. Chem, Soc. Fr. 1978, 11-12, 621.
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is determined by the leaving abilities of the phosphate
ligands (i.e.,, Cl & SPr > enol > OEt).

The structural assignment of 6 is based on spectral data.
The three unexpected observations which needed to be
accommodated by the proposed structure were (1) a lack
of an 8Pr group in the NMR and BC NMR, (2) a lack of
any strong carbonyl stretches in the IR, and (8) an un-
usually large upfield phosphorus shift in the 3P NMR.
Structure § addresses these observations and is consistant
with all other spectral data, including the extensive
phosphorus—carbon and phosphorus-hydrogen coupling,
the UV extinction coefficient, and the elemental analysis.
Attempts to obtain an X-ray crystal structure on the
plate-like crystals which slowly formed in the freezer were
unsuccessful,

Quenching of the anion of 1 with diethyl chloro-
phosphate, 4, followed by column chromatography gave
a 17% yield of compound 7. Structure 7 was derived from
a similar mechanism as previously presented for compound
6 but with the enol moiety acting as the leaving group, The
key as to which pathway is followed is determined by the
leaving abilities of the phosphate ligands (i.e.,, Cl = SPR
> enol > OEt), The *C NMR and IR of 7 were especially
useful in assigning the proposed structure.

A direct interaction between the nitrogen and the
phosphorus was demonstrated in area II and Il (Scheme

I). When o-(2- 1m1dazonnyl)phenol 8% was reacted with the
phosphorochloridate 3b in the presence of triethylamine,
the compound isolated with the tricyclic phosphate 10
(Schemie II1). Compound 10 was also prepared from ethyl
dichlorophosphate 3a to confirm the structure. The N-
methyl analogue 9 was phosphorylated to give the product
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11. Oxidation of 8 to its imidazole analogue 12° reduced
the nucleophilicity of the nitrogen sufficiently to allow
preparation of the pheny! thiophosphate 183.

More surprising is the attempted phosphorylation of the
benzimidazolylcarbinol 14 with 3b (Scheme IV). Instead
of the expected simple product of alcohol phosphoryletion,
the productiisolated from the reaction mixture was the SPr
adduct 15. The postulated mechanism is depicted in
Scheme IV.: The instability of the carbinol phosphate is
unique to the henzimidazole series because the phosphates
derived from benzothiazole and henzoxzazole 18 and 19,
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respectively, were easily formed. Again, as in the case of
8 vs. 12, this is presumably from reduced basicity of the
nitrogen interacting with the phosphate.

Finally, a more subtle interaction was observed in the
oxime phosphate area IV. The oxime phosphates 24 and
25 were prepared via standard procedures. The phosphste
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24 was obtained as'a single E isomer (i.e., phosphate cis
to CHy; R = CH; single peak in NMR (6 2.63) and *C
NMR is consistent for one isomer). Compound 25 was a
mixture of the E and Z isomers as indicated by the 1*C
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NMR spectrum, Especially diagnostic because of ita
separation from other peaks is the a-carbon of the POC-
H,CH; groups (for 25 two doublets; Jpe = 7 and 9 Ha).
Based on our experience with 24, one would have to expect
30 to be a single E isgmer, however, *C NMR analysis
indicated both E and Z isomers to be present. Further-
more, the Z isomer was regolved in the '*C NMR spectrum
into rotational isomers. The benzimidazole nitrogen ap-
parently exerts sufficient influence on the phosphate to
partislly stabilize the Z isomer, and that interaction is
sufficient o hinder rotation presumably around the P-0
bond. The same argument holds for 31 as is diagrammed
in Scheme V.

Conclusion

Three cases of intramolecular rearrangements of phos-
phate esters involving neighboring group participation by
nitrogen have been presented. In a fourth case, the oxime
phosphates, the interaction of nitrogen with the phosphate
group, appears to exert a regioselective control over the
course of the oxime phosphorylation of O-ethyl S-propyl
chlorothiophosphate, The observed extent of neighboring
group participation by nitrogen appears to be dependent
on nitrogen basicity, steric strain, spatial relationships, and
thermodynamic stability of the possible products. The
intramolecular interaction of nitrogen and phosphorus as
an influence on biological activity has yet to be demon-
strated.

Experimental Section

All melting points are uncorrected. IR spectra were taken on
a Perkin-Elmer Model 197 spectrometer. NMR spectra were
obtained on a Varian EM-360 spectrometer at 60 MHz with
(CHy),81 as an internal standard. 5C NMR and 8P NMR spectra
were obtained on a JOEL FX-900 spectrometer with (CH,),Si as
an internal standard for the **C NMR and HyPO, as a standard
for the P spectra. C, H, and N slemental analyses were per-
formed by either the Technical Center Analytical Group or
Galbraith Analytical Laboratories, :

General Procedure for the Preparation of Compounds 2,
6 and 7. An equivalent of 2,2,6,6-tatramethylpiperi-3,4-dione,
1, was diseolved in THF under a nitrogen atmosphere. To this
was added 1 equiv of potassium tert-butoxide. The mixture was
refluxed for 2 h and cooled to 25 °C before 1 equiv of the ap-
propriate phosphoryl or carbamoyl chloride was added dropwise
as & THF solution. The reaction mixture was stirred at 25 °C
overnight and worked up as follows,

Compound 2: The general procedure described above using
dimethylearbamoyl chloride was followed. The final reaction
mixture was filtered and concentrated in vacuo to give a yellow
solid residue, Trituration with hexane gave a 45% yield of 2 as
a white solid: mp 114-116 °C; NMR (CDCl;) § 7.16 (s, 1, vinyl),
4.33 (brs, 1, NH), 3.07 (s, 6, N(CHy),), 1.53 (s, 6, gem-dimsthyl),
1.35 (s, 6, gem-dimethyl); IR (CHCL,) 3700-3200, 2998, 2950, 1735,
1385, 1170 ecm™. Anal. Caled for C,,Hy No,Og C, 59.97; H, 8.39:
N, 11.66, Found: C, 59.89; H, 8.46; N, 11.57.

Compound.6: The general procedure described above using
sither sthy! dichlorophosphate (3a) oz U-ethyl S-propyl phos-
phorochloridate (3h) was followed. The reaction mixture was
quenched with ether/H,;0 and the layers were separated. The
sther layer was washed with H,O (2X) and the original H,O layer
was washed with ether (2x). The combined ether solutions were
washed with 0.5 M NaOH (2x), saturated NaCl (1X), dried
(MgSO,), and concentrated in vacuo to give a brown liquid residue.
This was chromatographed on a Florisil column (10% EtOAc-
hezane — 35% EtOAc-hexane) to give compound 6 as a clear
oil that slowly solidifies in the freezer (18% from 3a, and 10%
from 3b): TLC single Fluorescent spot, R, 0.17 (50:50 EtOAc/
hexane on silica gel); mp 41-43 °C (CDCl,); § 6.57-6.40 (i, 1, CH,
fine splitting), 4.17 (dq, 2, OCH; Jpy = 9 Hz), 1.76 (4, 8, (CH,),CO,
Jpy = 1.2 Ha), 136 (t, 3, OCH,CH,, J = 7 Hz), 1.35 (s, 6,
{CH,),CN); IR (CHCLy) 3000, 1660, 1580, 1300, 1040, 1020, 1010
em™; S'P NMR (CDCly) § (H,PO,) ~12.1 ppm; mass spectrum (70

Z4)
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ev}, m/e (relative intensity) 259 (18), 232 (13), 216 (36}, 151 (56),
140 (14), 136 (15), 134 (15), 133 (35), 123 (100), 59 (40}, 83 (48),
89 (72}, 55 (74), UV (EtOH) 237 nm (e 5087); 18C NMR (CICL)
follows (numbering shown in Scheme 1)

multiplicity multiplicity,

carbon  ppm  decoupled Jpe off-regonance
7 165.9 d 9 Hz d
6 1427 d 5.5 Hz d
8 135.2 d 8 Hz dd
3 85.4 d 9 Hz d
9 74.3 ] $
2 65.2 d 6 Hz dt
4 28.7 d 5.5 Hz dg
51 27.7 d 2.5 Hz dg
;g 16.2 s ¢
1 16.0 d 7 Hz dg
Anal. Caled for C, H,:NOP: C, 5096, H, 7.00; N, 5.40. Found:
C, 51.41; H, 7.00; N, 5.13.
Compound 7: The general procsdure described above using

diethyl chlorophosphate (4) was followed. The reaction mizture
was simply concentrated and purified by dry column chroma-
tography on silica gel to give compound 7 (17% yield: TLC single
spot, R, 0.43 (80:20 EtOAc/hexane on silica gel): NMR (CDCly)
5 4.33-3.67 (m. 4, OCH,), 2.37 (s, 2, CH,), 1.73 (5, 8, gem-dimethyl),
1.57-1.07 {m; 12, OCH,CH; and gem-dimethyl amglet at 1.37);
IR (neat) 3700-3200. 2998, 1740, 1370, 1020 ain™h MG MMR
{CDCla) (numbering ehown in Seheme I

multiplicity multiplicity

carhon  ppm decounled doc af{-resonance
7 201.5 § A
6 170.1 d 5 Hz d
3 30.2 d % Hz d
9 64.6 B g
2 63.7 d 6 Hz dt
8 19.2 $ t
10) )
11 ) 208 ] q
4 ; 229 5 q
5 - UBk d 3 Hz dq
1 16.1 d 7 Hz dq
Anal. Caled for Cy;Hp NOSP: C, 51.14; H. 7.92: N, 4.59. Found:

C, 50.95; H, B.03; N, 4.48.

Standard Phosphorylatian Procedure, The typical pro-
cedure for phospharylation was to dissclve the alcohol, phenol,
or oxime in either CHyCly or toluene and add 1 equiv of TEA or
4-(dimethylamino)pyridine. Te this solution was added, dropwise,
1 equiv of the chlorophosphate. The reaction mixture was stirred
at 26 °C overnight, washed with H,0 and aqueous NaQH (if
possible), dried (Mg80Q,), and concentrated in vacuo. The crude
residue was purified via chromatogrephy.

Preparation of 10: See the above standard phosphorylation
procedure starting with the phenol 8* (2 equiv of TEA were used
with 3a); 44% yield; NMR (CDCI5) é §.30-7.87 (m, 1, Ar),
7.83-6.83 (m, 3, Ar), 4.67-3.67 (m, 6), 1.37 (t, 3, OCH,CH,, J =
4 Hz); IR (CH,Cly) dMO 2760, 1600, 1405, 1240, 1019 amn 13C
NMR (CDCly ppm 1547 (4, J = 8 Hz), 1561.7 (d, J = 7 Hz}, 133.7
(d, J = 1 He), 128.3, 124.7, 1188 (d, J = 12 Ha2), 1147 (d,J =
3 Hai, 65.0 (d, J = 7T Hz), 54.9 (d. J = 14 Hz), 44.8 (d, J = ¢ Ha),
16.1 (d,J = § Hx). anal. Caled for Cy\H, ;I\OOSPH (O: C, 48.89;
H, 5.80; N, 10.37, Found: C, 48.33; H, 5,56, N, 9.97.

Preparation of 11: The smndard phosphorylating procedure
described above was used on compound 9. Column chromatog-
raphy purification gava 11 in 18% yield: NMR (CDCly) & 8.00-8.67
(m, 4, Ar), 4,67--3,‘23 (i, ), 3.23-2.37 (m, b, SCH,, and NCH;
singlet at 2.73), 2.13-0.67 (m, 8); IR (CH,Cly) 3400-2740, 1585,
1400, 1240, IOoO em™; ¥C NMR (CDCly) ppm 164.4, 147.9 (d, J
z=8r{7) 131.0 (d, J—II—iﬁ 130.8, 125.2 (d, J = 1 Hz), 123.4 (4,
J =7 Hz), 1207 (d, J ‘3HZ).O“4 (d, J 7 Hz), 53.3, 52.8, 35.0,
33.1(d,J =4 Hz), 24.1(d. / = 7 Hz}, 18.0 (d, J = 7 Hz), 13.1.
Anal. Reference 4.

Preparation of 13: The standard phosphorylating procedure
described above was used on compound 12.% Column chroma-
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tography puriufication gave 13 in 24% yield. NMR (CDCl,) &
10.0~8.93 (br, 1 NH), 8.40-8.06 (m, 1, Ar). 7.53-7.00 (m, 5, Ar),
4.87-390 (m, 2, OCH;) 3.10~2.40 (m, 2, SCHy), 2.07-0.67 (m, 8}:
IR (neat; 3800~-1980, 1598, 1420, 1178 em™; MCNMR (CDCly)
ppm 146.2 (d, J = 9 Hz), 142.2 (d, J/ = 1 Hz), 129.8.129.3 (d, J
= 2 M), 1254 (8, J = 1 Ha}, 122.5 (representing two imidazole
carbons), 192.1 (&, J = 6§ Hz), 120.6 (d, J = 3 Hz}, 6844 (d, J =
7 Hz), 32.8 {d,J = 4 H2), 23.5 (d, J = 7 Hz), 158 (d, J = 7 Hz).
12.6.

General Procedurs for the Preparation of 14, 16, and 17.5
The desired N-methylbenzimidazole, benzoxazole, or benzothiazole
was dissclved in ether, cooled to ~78 °, treated with 1 equiv of
n-butyllithium, and stirred for 0.5 h before quenching with 1 eguiv
of 2,4-dichlorobenzaldehyde dissolved in ether. The reaction
mixture was allowed to warm to 25 °C overnight and quenched
with 10% asqueous NHCl solution. The mixture was extracted
with ether (3%) and the combined ether extracts were washed with
saturated NaCl, dried (Mg 80,), and concentrated in vacuo ic
give a crude zolid residue which was recrystallized from hex-
ane/EtOAc.

Compound 14: 41% yield; mp 189-193 °C; NMR (Me,80-d;)
6 7.93-7,10 (m, 7, Ar), 6,88 (br, 1, OH), 6.25 (s, 1, CH}, 3.93 (s,
2, NHCH,). Anal. Caled for CigH,CLN,O: C. 38.65; H, 3.9%
N, 9.12. Found; C, 58.55; H, 4.01; N, 8.31.

Compound 16: 48% vield; mp 123—125 *Ci NMR (CDCl) 4
7.88-7.12 (m, 7, A}, 6,43 (s, 1, CH), 550 (br, 10 H). Anal. Caled
for C HoCLNG,: €, 57,16; H, 3.08; N, 4.78. Found; C.57.07;
H. 3.08, N, 4.86.

: Cc,mpnund 17: /1% vield: mp 120~122 °C; XMR (EDCly) &
800-7.15 (m, 7, Ar}, 6.50 (5, 1, CH), & ’5 {br, 1, OH). Anal. Caled
for NHQCIQNOS C 54.20: H, 2,92, N, 4.32. Found: C. 54.24;
H, 3.07: N, 4.54.

Preparation of 15: The standard phosphorylating procedure
described above waz used on compound 14. Florisii chromatog-
raphy followed by recrystallization in hexane/EtOAc gave 1§ in
18% yield: mp 88-69 °C; NMR (CDCly) 6 7.90-7.15 (m, 7, Ar),
5.79 (5,1, CH), .73 (s, 3, NCH), 2.52 (¢, 2, SCH, J = 7 Haz), 1.60
(rny, 2), 037 (4, 3, SCHCH,CH,, J = 7 Hz): IR (CH,Cly) 2340, 1572
1481, 1450, 1085 cnl; B NMR (CDCly) ppin 1424 (coupled s),
135.8 (8), 134.8 (8}, 134.2 (g), 133.5 (1), 132 4 (d4);128.8 (d), 128.1
(d), 122.8 (d), 192.1 (d), 120.1 (d}, 109.1 (), 41.2 {d), 33.9 {t}, 96,8
(q), 22.6 (t) 13.5 (q). Anal. Caled for ngHnChNﬁ C. :’:9.18;
H, 4.86; N, 7.86, Found: C, 59.52; H, 5.05; N, 7.7 '

Preparatmn of 16 and 18.° Both compounds pr@pared by
gtandard phosphorylating procedure described above. -

Compound 18 27% vield from Fiorisil; NMR (CDCl.) &
7.85-7.20 (m, 7, Ar), 7.07 (¢, 1, Jpy = 11 Hz), 4.45~-3.80 (m, 2,
OCH,), 3.10-2.55 (m, 2, SCH,), 1.95-0.75 (m, 8); IR (neat) 2950,
1462, 1438, 1250, 295 cin'. Anal. Caled for CoHyoCLNO,PS:
C, 49.47; H, 4.38; N, 3.04. Found: C. 40.91; H, 4.51; N, 2.98,

Compound 19: 9% yield from Florisil, NXMR (CDCly) 5
8.16~7.10 (m, 8), 4.50-2.90 (m, 2, OCHy), 3.10~2.50 (m, 2, -SCH,}.
1.90-0.75 (in,, 8). Anal. Caled for C.QH«J‘) NOPS: C.47. 90 H,
4.23. Found: C, 47.50; H, 4.36.

General Procedurs for Preparation of Oximes 22, 23, 28,
and 29. The ketones were disgolved in ~5% aqueous MeQH or
EtOH solution. To this was added 2 equiv of hydroxylamine

(3) ta) Roger, G. A, Bruice, T. C. J, Am. Chem. Soe. (a) 1976, 96, 2463;
(b) 1974, 96, 2473. (c) Overberger, C, (3.; Shan, Chah-Mch Ibid. 1871, 93,
6992. (dj Bsger, J.. Wagner, {x; Dinjus, V.; Gorls, H.; Uhlig, E.; Sieler.
J.J Prakt. Chem. 1983, 425, 211.

(4) Samples were analyzed by hoth high resolution mass spectrometey
and elemente] analysis, Naither method gave satisfactary valuss hecause
of instability. Reanalysis of the MS sample via B¥C NMR indicated
decomposzition (usually back to the oxime) had occurred. Silica gel
chmmawgraphy also causes decomposition and loss of semple an the
co.umn

(G) See: {a) Berzmd Jj Metzger, J. Bull, Sec, Chim, I'r. 1962, 2072,
{b) Gilman, H.; Beel, J Y J. At Chem. Soc. 1949, 71, 2328,

{6) Huang, 1. U5, Patant 4428328 {Union Carbide Co.), 1984.

(7) Compounds 20 and 21 were prepared by reaction of the lithium
enolate of benzothiazole with the appropriate esters at ~78 °C. Com-
pound 20 previously re Eorted by anotger procedure: (s) Zubarovsky, V,
M. J. Gen, Chem. USSR 1951, 21, 2169; Chem. Absir. 1951, 46, B028(. (b}
Kendall, J. D.; Duffin, G. F.; V oltz, J. Brit. Pai. 1961, 885 520; Chem.
Abser. 1981, 57 7428b.

(8) Same proced\; e g8 ref 7 except using henzimidazole as starting
material, Compound 26 reported in ref 7b.
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hydrochloride and 2 equiv of potassium carbonate. This mixture
is refluzed overnight and allowed to cool and collect precipitate.

Compound 22: mp 198-200 °C; NMR (Me,SO-d;) 6 8.40~7.20
{m, 4, Ar), 3.87-3.07 (m, 1, NOH), 2.37 (s, 3, CH,); IR (KBr)
3500~2500 (br);, 1500, 1322, 921 em™. Anal. Caled for CoHgN,SO:
C, 66.33; H, 4.19; N. 14.58. Found: C, 56.02; H, 4.11; N, 14.43.

Compound 23: mp 118-123 °C; NMR (CDCl,) & 8.30~7.20 (m,
4, Ar), 3.85 (septet, 1, J = 7T Hz), 1.51 (d, 8, J = 7 Hz), 1.40 (d,
3,J =7 Hz IR \Cl'igClq) 3625, 3250 (br), 2940, 1440, 955 em™L.
Anal. Calcd fOY'CuHmNzOS C 59. 97 H 549 N 12.72. Found:
C, 60.00; H, 5.50; N, 12.62.

Compound 28: mp 215-218 °C; NMR (Me,80-d,) § 7.83-7.07
(m, 4, Ar), 5.40~3.23 (4, br singlet for NOH and singlet at 4,00
for NCHy), 2.37.(s, 3, CH,); IR (KBr) 8700-2100, 15650~1410, 1362,
1325, 1262, 1020, 930 cm~!, Anal. Caled for CygH( N;O: C, 63.47;
H, 5.86; N, 22.21. Found: C, 62.76; H, 5.64 N, 21.75.

Compound 29: mp 165-168 °C; NMR (CDCly/ Me,80-d;) 6
8.03-7.00 (m, 4, Ar), 6.03-5.23 (m, 1, CH), 4.03-2.73 (m, 8, (H,0),
8, 3.35 NOH), 247 (s, 3, CCHy), 1.85 (d, 6, dimethyl multl J =
6): IR (KBr) 3500-2400 (br), 1400, 1362, 1290, 1020, 745 cm1
Anal. Caled for Ci,H,(N;O-H,0: C, 61.28; H, 7.29; N, 17.88.
Found: C, 861.13; H, 7.29; N, 17.85.

Preparation of Phosphates 24, 25, 30, and 31, These
phosphates were prepared by the standard phosphorylating
procedure described above. The final organic solutions were not
washed with base and were not chromatographed so as not to
effect the isomer ratio. The impurities were of a small proportion
that it did not. interfere with *C NMR interpretation of the
condensed oxime phosphate. Elemental analyses of the crude
products were all equallv low (2.5%) in carbon, correct for hy-
drogen, and ~1% low in nitrogen. Subsequent attempts at
chromatography led to considerable decomposition on the column

Compound 24: NMR (CDCly) § 8.33-7.00 (m, 4, Ar), 4.80-3.97
(m, 2, -POCH,CH,), 3.37-2.67 (m, 2, SCH;CHZCHS) 2.63:(s, 3,

CHy), 2.20-1.62 (m, 2, SCH,CH,CHy), 1.47 (1, 3, OCH,CH,, J =
4 Hz), 1,07 (t, 3, SCH,CH,CH,, J = 5 Hz); IR (CH,Cl,) 3100-2700
(br), 1570, 1332, 910 cm™%.

Compound 25: NMR (CDCl,) § 8.30-7.20 (m, 4, Ar), 4.73-3.60
(m, 2, OCH,CHy), 3.47-2.63 (m, 1, CH), 3.96-0.63 (m, 8): IR (neat)
370(1)—2500 (br), 1798, 1710, 15658, 1462, 1395, 1163, 1100, 660, 620
em™,

Compound 30: NMR (CDCl;) 5 8.00-7.10 (m, 4, Ar), 4.67-3.90
{m, 5, NCHj singlet at 4.07), 2.95 (m, 2, SCH,), 2.83 (s, 3, CHy),
2.27-1.20 (m, 2), 1.42 (t, 3, OCH,CHy, J = § Hz), 1.00 (t, 3,
SCH,CH%CHa. J = 4 Hz2); IR (neat) 3700-2000, 2000-1700 (br),
1609 ¢cm™.

Compound 81: NMR (CDCly) § 8.00~7.00 (m, 4, Ar), 6.00-5.37
{m, 1, CH), 4.67-3.93 (m, 2, -OCH,-), 3.33-2.76 (m, 2, -SCH,-),
2.63 (8, 3, CHj), 2.17~1.53 (m, 8), 1.38 (t, 3, -OCH,CH,, J = 6 H2),
1.00 (t, 3, -SCH,CH,CH,, J = 6 Hz); IR (neat) 3600-2200 (br),
1610, 1340, 1200, 1140, 680 cm™.
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A stereoselective synthesis of aldehyde ester 1, & synthon for the C-1 to C-7 section of erythronolide A, is reported.
The synthesis begins with §,y-unsaturated aldehyde 12, which is prepared from mes:tyl oxide as shown in eq
2. Aldehyde 12 reacts with the preformed lithium enolates of reagents 13 and 5 to give, in each case, a 15:1 mixture
of two aldols (eq 3 and 4). Reduction of the major isomer 16 from the reaction of 5 with 12 with lithium aluminum
hydride followed by periodate cleavage of the resu]tmg vicinal diol provides §-hydroxy aldehyde 20, This material
is protected as the tnethylsxlyl derivative 21, which is treated with ths lithium enolate of BHT O-benzyllactate
(220) The resulting 5:1 mixture of aldols is converted into acetonides 27¢ and 28¢, which ore separated by
chromatography. The stereostructure of the major acetonide 27¢ was elucidated by single-crystal X-ray analysis
(Figure 1). Lithium gluminum hydride reduction of 27¢ gives alcohol 29, which is converted into acetate 34,
Ozonolysis of this material gives aldehyde 35, which is oxidized by pyridinium dichromate in DMF. Diazomethane
esterification provides diester 36, which is methanolized to hydroxy ester 37. Swern oxidation of 85 provides

racemic ester aldehyde 1,
methylmandelates 39a and 39b.

In previous papers in this series, we have reported the
development of useful strategies and reagents for the

(1) For part 24! see: Heatheock, C. H.; Hagen, J. P.; Young, 8. D,; Pill,

R.; Bai, D. L.; Mérki, H.-P.; Kees, K.; Badertacher, U. Chim. Scr., in press.
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grginicgggnthesis'; Nozaki, H., Ed.; Pergamon Press: Oxford and New
ork, 1983,

Enantx_omencally homogeneous 1 is obtained in a similar sequence, via the O-

stereorational synthesis of complex organic molecules
having many stereocenters. In this paper, we report the
application of two of these reagents in a synthesis of 1, the
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