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1. Generalities

N-Methoxy-N-methylamides = Weinreb amides (WAS)
acylating agent
reduction to aldehydes

-M LAH or -
j; \ DIBAL-H i R?M j\M\
R N/OMe R N/OMe = N,OMe
H o L R? |
Me Me Me
L M = LiM
M=LiIA R' = alkyl, alkenyl, alkynyl J
aryl or heteroaryl
H;O* plain or functionalized H,O"
1 .
R? = alkyl, alkenyl, alkynyl R R? Yield
fj\ aryl or heteroaryl J(J)\ a | phenyl methyl | 96
b | phenyl n-butyl 91
1 2
R "H R™ R c | phenyl phenyl | 95
d | cyclohexyl | phenyl 100
€ | cyclohexyl | n-butyl 97
The four S:

Simplicity: easy preparation by in situ activation of the carboxyl group
Success: effective acylating agent — access to highly functionalized ketones
Scale up: use of WA in industry

Stability and hence easy storability

Nahm, S.; Weinreb, S. M. Tetrahedron Lett. 1981, 22, 3815



2. Limitations

Demethoxylation

S

Q /?@ NH(j-Pr),
MeO\)J\ "\I,O\'\/ H
|
M

e

-78°C

isoavenaciolide

(9 - 24%) (36 - 63%)
Solution

isoavenaciolide 72%

Graham, S. L.; Scholz, T. H. Tetrahedron Lett. 1990, 31, 6269
Labeeuw, O.; Phansavath, P.; Genét, J-P. Tetrahedron Lett. 2004, 45, 7107



2. Limitations

Demethoxylation and rearrangement

Ph\)LN,OMe

Me

@
Sl"o‘ﬁ‘CFs OTBS
O Ph%N,Me
RQ)
H O

TEA or Collidine

o OTBS M0 Ph\/lk'T'H
L, e Ko Ve

LY
H” " H N e a

N

0
® @
0-TBS OTf Ph\)\rﬂ/\oms

Me
b

H” H

Keck, G. E.; McHardy, S. F.; Murry, J. A. Tetrahedron Lett. 1993, 34, 6215

demethoxylation

rearrangement



HO-NH; ~Cl

3. Methods for preparation

Preparation of Weinreb amide:

j\ j\ X =F,Cl, Br
X= OMe, Oet
R OH Ri" X X=0COR?

Activating\ 0 /
gent ™~ IL__owe

DMHA
N,O-dimethylhydroxylamine
(liquid; bp 47-50 °C)

Et0,CCl

EtO -OH EtO

NaOH

I=

Me

0
Me,SO, @ OMe
NaOH )J\N,OMe HCl  © HN

HN

_.OMe

Me



3. Methods for preparation

From carboxylic acids

Acid activating agents:

. DMHA.HCI e
S P g NN Ve DCC, DEPC, HOBT/DCC,
Z
CHCI3, rt,18h 05 OMe HOBT/EDCI, BOP.PF6, CDI
(o]
OMe
L+ NTON NMM PR DMHAHCI O
R™ OH M O N°™N JC ome
o N owe we | BT O
CDMT R 'O N~ OMe Me
jj)\ i DMHA i .
deoxo-fluor Me. N .Me
R “OH R1JJ\|: R1JJ\N/O|V|e o """
iPr,NEt, 0°C, rt Me deoxo-fluor

(a) De Luca, L.; Giacomelli, G.; Taddei, M. J. Org. Chem. 2001, 66, 2534 (b) Kangani, C. O.; Kelley, D. E.; Day B. W.
Tetrahedron Lett. 2006, 47, 6289



3. Methods for preparation

' i - !/H\\ PivCI (Hj VH\
Mixed anhydrides: S. _S oy T S s DMHA HCI L 7L ome
o)
H>3r E H>§f EtsN, 80% H>§VN‘M
0] o) (0] e
n=0, 1 5
' ' DMHA.HCI o)
Acid halides: O )it
)J\ > R N/OMe
R™ Cl pyridine (2.2 equiv) |
CH,Cl, O°C Me
o)
o)
. OMe
' _OM
e OP Me;Al, DMHA HCI N
i OoP I\I/Ie
78% PO

Boc
' Boc

N. COOMe i-PrMgCl, DMHA.HCI ;
©i}\|.| lMe(OMe)N-MgCII E:LN}\\\CON(OMe)Me
H
THF, -20 to -10°C
83%

OH O o)
Imides: J( oH ©
N MeAl
O €3
OBn L ,\\rMe

BnO DMHA.HCI OBn OMe
89%



4. Applications

Ketones: Nu = organolithium or organomagnesium reagents
Aldehydes: Hydride = lithium aluminium or diisobutylaluminium hydride

Another nucleophile: alkylidenetriphenylphosphoranes

? _ O-PPh;, CaFr )
\-OMe  PhsP=CHC3H /}—A I ome 2ahydrolysis 3
| Ar C.H N/ o)
Me _N. v I _ >
X Me”~ OMe Me
X X
BuLi
® ©O HCONMe(OMe)
PPh,Br CHO :
/Hg/ 8 /@}/ Formylation of phosphoranes

aq hydrolysis

Q
_P_©
i MeO~P>Ch, o o
R)J\N/OMe MeO JJ\/II:I’
I R \“QMe
Me OMe

B ketophosphonate

Murphy, J. A.; Commeureuc, A. G. J.; Snaddon, T. N.; McGuire, T. M.; Khan, T. A.; Hisler, K.; Dewis, M. L.; Carling, R. Org lett.
2005, 7, 1427 9



4.1 Use in Heterocyclic Chemistry

Addition of alkynyl lithium

HN(OMe)Me
/[?\ Li—=— R, R O 0 P (during workup)
.OMe
RN M it B
Me Me Rz Alkynone
1
Me j
Ri= 0O -
B O T ok R
\ R
00BN R, A ome 4
| —_—
2 Me

NH,

Pirc, S.; Bevk, D.; Golobic, A.; Stanovnik, B.; Svete, J. Helv. Chim. Acta 2006, 89, 30.

10



4.1 Use in Heterocyclic Chemistry

Pyrrazoles?

OFEt
A om i .
AOMe ) X O H
0 /L OFt SN o
Me Li R{T N
Me
R
O  COOEt RNHNH, | N‘N
= N/OMe y
DihydropyrrazolesP
X i
Li
OMe
1 g X
AN \ 1 Ar1)\
Me + R R1

(a)Persson, T.; Nielsen, J. Org lett. 2006, 8, 3219

O COOEt
NH(OMe)Me = N,OMe
during workup) |
O a Me
g
Me )\
COOEt O COOEt
=
MeO™ "Me
b

Ar2Li, CuBr DMS
THF, -78°C

0
Ar1)j\ —
R' SAr2

B-alkyl chalcone

Ar' = Ph, 4-BrCgH,
R'= alkyl
Ar?= Ph, 3-HOCgH,

(b) Cox, C. D.; Breslin, M. J.; Mariano, B. J. Tetrahedron Lett. 2004, 45, 1489

11



4.1 Use in Heterocyclic Chemistry

Pyrrole-carboxaldehyde and pyrrolidinones

o)
DMHA
OMe o) OMe  POCI; Et;N OMe
Hk OH { 1HCoOH80C | { THE 050 0
NHBoc BocHN/\ﬂ/ "Me H N/}( “Me ’ CN/\W "Me
DCC o 2.HCOOEt, Et;N H 3 o
A, 65% (2 steps)
OMe R Ra R Re
N ):/ o >_< R Re OMe .
CN/\[( “Me OzN O,N  OAc /R N‘M Barton-Zard pyrrole synthesis
@) N ©
DBU, THF, 0°C - r.t. H 0O
R R
1 2 OMe Ri Ry H,0, NaHCO4 Ri R
/ \_ N LAH, THF, 0°C MeOH, r.t. —
N Me / \ H o
H N N
© 59-84% H o 50-80% H
pyrrole-2-carboxaldehyde 3-pyrrolidin-2-one

Coffin, A. R.; rousell, M. A. Tserlin, E.; Pelkey, E. T. J. Org. Chem. 2006, 71, 6678 12



4.1 Use in Heterocyclic Chemistry

Parham Cyclisation

e = |0 — 00

X=Br, |

|
\\—fLi Me/\N \H)<R1

Li Me”~
0] @)
cyclic ketones 2 thieno[2,3-b]thiophenes ° benzocyclobutenones © methylideneindanones ¢
OMe N-O
Isoxazoles: 1)H,NOH.HCI oMe @®.0° =-R Ul )R
2) NDS; Pyr l{l //N Me/N
3)NEt, Me” - .
5 @)
OMe O - .
N nitrile oxide use of heterocycles as
Me H peptidomimetics
0 \
S
0&.Bn SN
MeQ |N z MeOo BnN-Q
BnNHOH.HCI N N WL~z
NaHCO, Me” H ve Ny
@) Z= OEt, COOEt o)
. trans maj
nitrone

(a): Souchet, M.; Clark, R. D. Synlett. 1990, 151. (b): Selnick, H. G.; Radzilowski, E. M.; Ponticello, G. S. Tetrahedron Lett. 1991, 32,
721. (c): Aidhen, I. S.; Ahuja, J. R. Tetrahedron Lett. 1992, 33, 5431 (d): Hinkley, S. F. R.; Perry, N. B.; Weavers, R.T. Tetrahedron
Lett. 1994, 35, 3775 (f): Parhi, A. K.; Franck, R. W. Org. Lett. 2004, 6, 3063 13



4.1 Use in Heterocyclic Chemistry

z R o .
R
Pyrrolesa /z_ﬁ\ Knorr Approach
Me N R‘1 /\
, X" TR?
Me é1
Z= CN, COOEt, COMe, COPh
R'= R2=H, alkyl
z OMe Z. O«_R, Z. Re
Me™ NH,  HoN Me Me” N7 R N~ Ry
2 - H H
.
Pyridones® 0

oM
OMe © 1JL -OMe OMe
oY @ '
e} >< Li Me )

Li® NH3, EtOH
R,= Ph or Me <::I:fik R1= n-Bu, Me

pyridone

(a )Alberola, A.; Gonzalez-Ortega, A.; Sadaba, M. L.; sanudo, C. Tetrahedron 1999, 55, 6555
(b) Chen, Y.; Li, T.; Sieburth, S; M. J. Org. Chem. 2001, 66, 6826

14



4.2 Use in Total synthesis

Synthesis of DSB-120 &(/NI 0_~_70O N= H
N\Y\j::[OMe MeO:CQ’/b
o} o}

N— MeQ o IOMe
/N O %_/N\
N Me N3 O~ 0 Ng:_ Me
n
O N I\O
OMe MeO
pyrrolo[2,1-c][1,4]benzodiazepine (0] n=1-3 @)
PBD
LiALH,4 or LiBH4
in THF
50-68%
H =N O\/P\)\/O N= H
. | >
N OMe MeO N
O n=1-3 O

when n=1 DSB-120

Kamal, A.; Shankaraiah, N.; Markandaya, N.; Reddy, L. K.; Reddy, S. Tetrahedron Lett. 2008, 49, 1465

15



Li

G
0
0] (0] MeO\NJ\/>\
© oP

(@)
bﬁ ' M

84% ‘ P=TBDPS

0]

7
oP .
070 AcO

[T

4.2 Use in Total synthesis

OR o
RO©< + D heat /
RO

Synthesis of Xestodecalactone A

OMe

neat, heat
180°C
79%

AcO

Resorcinylic scaffold

OMe O

OP
0 0

[T

Yoshino, T.; Ng, F.; Danishefsky, S. J. J. Am. Chem. Soc. 2006, 128, 14185

OH O

Hom G()
0

xestodecalactone A

16



4.2 Use in Total synthesis

Synthesis of dolabriferol
PN

o 5 1 C
. \)_LE A mBugBOTH O\_{\l /U\/\/

- EtsN, EtCHO o
Me;Al TBSCI
DMHA.HCI imidazole
O OTBS

fragment C1-C9

fragment C10-C21

Dias, L. Z.; De Sousa, M. A. Tetrahedron Lett. 2003, 44, 5625




4.2 Use in Total synthesis

Synthesis of pyochelin

OH

OH N NHMe
_____ . N _ANcooH
_N COX /\7-'\CHO HS H
ol S
W 3
thiazoline aldehyde
4a X= OH
4b X= OMe
4c X= N(OMe)Me
compound conditions results
4a thexylborane 3 (15%)
4b -78°C, DIBAL(2eq) | 3 (61%) + SM
-50°C, DIBAL (3eq) | over-reduction
4c -20°C; LAH (3eq) 3 (94%) no epimerization
no trace of starting material

no over-reduced product

Zamri, A.; Abdallah, M. A. Tetrahedron 2000, 56, 249

18



4.3 Use in Industry on Kilogram Scale

Merck
OH
MeO | XN
~ NH OH
N O N CF3 (@) - >
H
HIV protease inhibitor dg
NHBoc NHBoc
MeO MgBr
MeO. /< | N MeO
N o + _ _— | A 0 .
Me N P Too expensive
N
RMgBr (2 equiv)
NHBoc
NHBoc N/Boc RMgBr
Meo. /< i-PMgCl o /4: MgBr MeO -~ g
o MOy, ®
Me Me N 9 kg scale

Liu, J.; lkemoto, N.; Petrillo, D.; Armstrong, J. D. lll Tetrahedron Lett. 2002, 43, 8223 19



4.3 Use in Industry on Kilogram Scale

Synthesis of Discodermolide (Novartis)

OH anticancer
PMBO

_ 15
- 1 _N.
Me
0O O :
TBS PMBO - =
14 C15-C21

c1-C6 °  OTBs
C9-C14
Ph
A
Ph 1. LIOH, H,0,, MeOH, r.t
//\O 2. (R)-phenylethylamine
N\« toluene B
n-Bu,BOTf : © @
I 2 MO ’\/I/\O PMBO\/\‘/kH/O HaN
* W( OH O
Et;N OH o)
PMBO._ - CICO,CH,CH(CHs)
"> CHO DMHA.HCI DMHA. HCI .
Me,Al, THF
derivative of roche ester - OMe
B |
PMBO N\IVIe
OH O

Mickel et al. Org process Res. Dev. 2004, 8, 92 28kg 20



4.4 Synthetic Equivalents and Building Blocks

a,B Unsaturated WA J
RCHO >~ R X N/OMG RX
Me
o I

Q Q.0 o o S OMe

7 N -

Ph;P _OM N S _.OMe ) N
3 %/U\ITI OMe \7/ ITI RO,(F;E/U\N OMe I\I/Ie
Me S Me Me

(Evans, 1990) a (Aidhen, 2006) b R= Et (Boumendjel, 1989) ¢ (Boumendjel, 1998 d

R= Ph (Ando, 2001) e
R= CF3CH, (Deslongchamps, 2002) f

(a) Evans, D. A.; Kaldor, S. W.; Jones, T. K.; Clardy, J.; Stout, T. J. J. Am. Chem. Soc. 1990, 112, 7001. (b) Manjunath, B. N.;

Sane, N. P.; Aidhen, I. S. Eur. J. Org. Chem 2006, 2851. (c) Nuzillard, J-M.; Boumendjel, A.; Massiot, G. Tetrahedron Lett. 1989
30, 3779. (d) Beney, C.; Boumendiel, A.; Mariotte, A-M. Tetrahedron Lett. 1998, 39, 5779. (e) Ando, K. Synlett 2001, 1272.éfi Fortin,
S.; Dupont, F.; Deslongchamps, P. J. Org. Chem. 2002, 67, 5437



4.4 Synthetic Equivalents and Building Blocks

a,B Unsaturated WA J
.OM
RCHO — > R X N © RX
Me
0 o0 T
o] o) O O
A S _OMe
PhyPs L _ome N S -OMe B oMe N
N Y ' RO (l)R N Me
Me S Me Me
(Evans, 1990) a (Aidhen, 2006) b R= Et (Boumendjel, 1989) ¢ (Boumendjel, 1998 d

OH

e OTBDPS X —_~_OTBDPS
NaH, THF-78°C, —= MeO”  OH
82% (Z-isomer)
l CCl,
overman HN
NHCOCC, rearrangement Q
N X —_~_OTBDPS
. OTBDPS " B
g MeO ~ O._NH
NHCOCCl, N
CCl3

A-315675
anti-influenza agent

(a) Evans, D. A.; Kaldor, S. W.; Jones, T. K.; Clardy, J.; Stout, T. J. J. Am. Chem. Soc. 1990, 112, 7001. (b) Manjunath, B. N.;

Sane, N. P.; Aidhen, I. S. Eur. J. Org. Chem 2006, 2851. (c) Nuzillard, J-M.; Boumendjel, A.; Massiot, G. Tetrahedron Lett. 1989
30, 3779. (d) Beney, C.; Boumendiel, A.; Mariotte, A-M. Tetrahedron Lett. 1998, 39, 5779. (e) Ando, K. Synlett 2001, 1272.éf% Fortin,
S.; Dupont, F.; Deslongchamps, P. J. Org. Chem. 2002, 67, 5437



4.4 Synthetic Equivalents and Building Blocks

Mes /@
E >_RU\

a,B Unsaturated WA

N cr
O
R/\ + \)J\ .OMe R&)J\N/Ome
Me I\Ille 0
cross-metathesis 24-53%
Application of a,B Unsaturated WA
Asymmetric dihydroxylation
E'\"e AD-mix-ot OH OMe
RS0 M we O RWN\Me
e
© £-BuOK-H,0 OH O
Q AD-mix-p i AD-mi 9
o _.OMe -mix-o _OM 0" OH
O/C?{\OH — HO%I}I’OMG YLN HO/F%J\I}] R — /;(\
/k ’ HO =~ Me MeSOZNHz Me MeSOzNHz HO Me
(S) t-BuOH-H,0 t-BuOH-H,0 (R)
2-methylglycerol acetonide l
OWf\OBn WOB”
O-benzyl-2-methylglycidol
Vedrenne, E.; Dupont, H.; Oualef, S.; Elkaim, L.; Grimaud, L. Synlett 2005, 670
23

Avenoza, A.; Cativiela, C.. Peregrina, J. M. Sucunza, D.; Zurbano, M. M. Tetrahedron: asymmetry 2001, 12, 1383



4.4 Synthetic Equivalents and Building Blocks

Cyclopropanation

) Me
Me Michael Ph l‘\l
Ph\/\WN “OMe addition " ~ OMe a,p cyclopropyl ketones
0 O
O o o
5 H,C~$~Me 6
Me
Hetero-Michael addition i f
0 ? THF,-78°C pn” >N~ O
= -
N S N
Me Li Me

-aminoamide

= =
: 1. DIBAL-H : 7 : cI©
N J/ ! : : 1.hydrogenation ®
Ph N~ O 2. Wittig PN f RCM : -nydrog H,N
/\/\)LN,OMe Ph N Ph/\@ 2.HCI -

0 PN 9
Me 62% N 91% 95% (S)-coniine hydrochloride

de: >95%

Rodriques, K. E.; Tetrahedron Lett. 1991, 32, 1275
Davies, S. G.; lwamoto, K.; Smethurst, C. A. P.; Smith, A.D.; Rodriguez-Solla, H. Synlett 2002, 1146 24



4.4 Synthetic Equivalents and Building Blocks

Bromoalkanoic acid derived WASs

Use of 7 as nucleophilic synthon: Reformatsky reaction

o) . OH O OH O OH O
Zn, Me;SiCl
P AN pome 0 T A
R” "H \ R H
THF Me
7a
R= phenyl B-hydroxy WA:

Masked aldol products

Use of 7 as electrophilic synthon: synthesis of unsymmetrical 1,4-diketones and
B-(N,N-disubstituted)amino ketones

0]

S R g I

o
R CN R N R’ R R
0

CN Me CN
R'= aryl or heteroaryl R?= aryl or alkyl
R K,CO3 CHsCN o .y 0
~ , gX
b+ N;' R3\ /\)J\ _.OMe R3\N/\)J\R2
R reflux, 3h N N "
R4 Me R

Selvamurugan, V.; Aidhen, I. S. Tetrahedron, 2001, 57, 6065
Selvamurugan, V.; Aidhen, I. S. Synthesis, 2001, 2239

25



4.4 Synthetic

Tartaric acid WA

oq”o

RO OR
O

R = Me or Et

R'MgCI (1 equiv)
THF, 0°C

Oqfo

MeO\,Tj
Me 0]

R'MgClI
(excess)

I\llle
N\
OMe

Oq/‘O

R1%R1
(@]

symmetrical diketone

Nugiel, D. A et al. J. Med. Chem. 1996, 39, 2156

Equivalents and Building Blocks

DMHA.HCI
AlMe,

2,3-O-isopropylidene-1,4-bis-WA

ﬁ» R2MgCl
0 {0 Me THF, 0°C 1 R2
N R
1 ~
R % OMe o
8 unsymmetrical diketone

McNulty, J.; Grunner, V.; Mao, J. Tetrahedron Lett. 2001, 42, 5609



4.4 Synthetic Equivalents and Building Blocks

Use of ketoamide 8 in the synthesis of various natural products

R = Me, Et, n-Bu
/ y-alkyl(aryl)—a.,B-dihydroxybutyrolactone?

R = (CH,);CH=CH, — (+)-hydroxy-exo-brevicomin®

O {0 Me
N —
R “OMe
%g \ R=n-Bu = boronolide®

\ R = C44Hy9 — Guggul tetrol?

Wittig olefinationd

Use of ketoamide 9 for the synthesis of butenolide moiety of peridinin

MeOQC\_ Aﬁ
=PPh, P
A”o OMe (2 equiv) 0 {0 Me Pthi\/'\COQMe A’o e
' N equiv |
MeO,C. ~ N‘|v|e % OMe MeO,C -~ N‘Me
0] toluene, reflux, 27h O toluene, reflux, 30h 5
9

(a): Prasad, K. R.; Chandrakumar, A. Tetrahedron 2007, 63, 1798. (b): Prasad, K. R.; Anbarasan, P. Tetrahedron Lett. 2006,
47, 1433. (c): Prasad, K. R.; Anbarasan, P. Tetrahedron asymmetry 2006, 17,1146. (d): Olpp, T.; Bruckner, R. Angew. Chem.

Int. Ed. 2005, 44, 1533 27



4.4 Synthetic Equivalents and Building Blocks

C2-symmetric 1,4-diketones for enantioselective synthesis of a-O-benzylated aldehydes

quo

- Pb(OAC)
K-Selectride 1. NaH, DMF, BnBr 4 OBn
R%R R)\Q&\rR 4, D /?i‘n/(')i‘/R Gare rtaton OB
- R
0 THF, -78°C OH R ¢

5 5h 2. FeCl;.6H,0, CH,Cl, OH OBn o)
r.t., 2h
OH Q
0]

(0]

0) \ / (+)-exo-brevicomin?

(-)muricatacin®

\OH

CoHig
(-)-disparlure® (-)-microcarpalide®

(a) Prasad, K. R.; Anbarasan, P. Tetrahedron asymmetry 2005, 16, 3951. (b): Prasad, K. R.; Anbarasan, P. Tetrahedron
asymmetry 2006, 17, 2465. (c): Prasad, K. R.; Anbarasan, P. J. Org. Chem. 2007, 72, 3155. (d): Prasad, K. R.; Penchalaiah, K.;
Choudhary, A.; Anbarasan, P. Tetrahedron Lett. 2007, 48, 3155 28



4.4 Synthetic Equivalents and Building Blocks

Synthesis of mono-protected B-diketones?

S__s OMe i O'V'e _ T
H N. H  SCOOH —— M - ON® a-dicarbonyl unit with
Me e | opposing polarities

0]
) glyoxalic acid
n= 0, 1
[\ [\
s Me  RMgX s _ S - RIX 5.5 .
me e oy Ry

0] (0] mono-protected B-diketones

two-carbon homologation of alkyl halidesP

(l)Me

Me
|
N. S N.
PhOZS/\H/ OMe Ph—S0; “Na + C|/\[( Me
0 0

N-Methoxy-N-methyl-2-
phenylsulfonylacetamide

Me
|
PhOzs/\H/N\OMe = \[(H
0 0

acetaldehyde carbanion

Me
' RX
N. LiAIH
PhOQS/\H/ OMe R “OMe 4 R H
O 1. KoCO3 DMF /\W /I(
2. sodium amalgame
(a) Sivaraman, B.; Aidhen, I. S. Synlett, 2007, 959 29

(b) Satyamurthi, N.; Singh, J.; Aidhen, I. S. Synthesis 2000, 375



5. Conclusion

- Good stability
- Easy preparation with excellent to good yields
- Effective acylating agent

- Synthetic equivalents of ketones or aldehydes which have more reactivity
In specific reactions

D-mix- OH

RNARNAR R L R
© b uOIg|- v OH O
R = H or alkyl
PMe AD-mix-c OH OMe OH
RWN\M‘? eSONG. R b Me ~ R T
© £ BUOFLH,D OH O OH ©

—> Growing interest in WA

30



