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The cover illustration depicts one of the chiral MacMillan Imidazolidinone OrganoCatalysts™. These compounds were successfully employed

in numerous organocatalytic transformations such as 1,3-dipolar cycloadditions, Friedel-Crafts alkylations, a-chlorinations, and intramolecular
Michael reactions. Particularly noteworthy, the first direct organocatalytic enantioselective a-fluorination of aldehydes has been accomplished to
afford a broad spectrum of highly enantioenriched o-fluoro aldehydes, which are valuable synthons for medicinal agent synthesis.
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Jacobsen W[ B> EBEMFER] EFF UL TOU VG A 8L
DABZIRR NWZEAIREICT DR TT, - JOUVZAVCR
IR TRE S NIeDIE. 1970 FXH(ED Robinson 1L
RInT U3, LU, BfEE L7700 V([CRKEFT]
BB BTSN 21 HiEICIE>TH BT, TNIFER
BHh D o e E UTIE. BIREDS WL & E AR
<. EEMEZRRIDIDNELECHOESBZ SNl
PBHULNFEEA.

L- 7OUVIE. KD KT’ =2/ & Bransted BBE 15D 1)L
MUBEELTHD., BBy /I\UBEBT S /BO_ERE
HHEEDNTDO TEEBLERELEDTVET, COMED L
BEEICEVTH oD UHHIHINERIKEZE L. FERICE
WIFVFABREZSZFT (Scheme 1)%

THIC. EBEDFEEY THDeH 7O VOmHEGREMERIEE
B55DAFEZCTHDTED, BRI T OREREH] R
EFHOTWVET, JOU VAERIGFHE <HARSINTVET
(Scheme 2)°,

HL2DHINBICREBEIN., 2<OWRTIL—THhFEZREL
L. aICTOU VFERZRELUTER U (Ref.
ChemFiles Vol.5 No.12 RS wIF 4 AHINU—RHE])., =
D—ERZUTICEELLIBNTULET,

WTEE. List B7)ILTE ROBENAE a - 7 ILFIERIGZEH
EULFELURES TNETDECH. BE. COEBKINFTO
U aHBEREMETIEMT D EICKD RIGHMBESNE
T a-AFIU-L-JOUY (17249) (. L- JOU(THAN
CTIFVFAERENSRIREDQ LEULTVET
(Scheme 3),

BEANEIC LD oO070/AERIGIE. BE. MEEES
e U RZBVTITHONTUVE ULizht . MacMillan (&, (5)-(-)
2-AVRUY 2-A)UIRVEE (346802) 7R CHMER(CA
LD a VEBNIEEM LT D EICKRD. BTV FABIRMIC
o070\ ZERYT 2ERFRIEZRH UE L
(Scheme 4)8,

Aggarwal . ITFVFAERNET)LT VORI RF 1L
MISICE#eEE LT 7O M AELIE (5)-()-2- (T
XF)U) EOUJI > (552534) ZAHWVE U CORIGIFHE
R EEERE FOETUEIT . ZHR7IUHE UL RIE
ErEhHdEMBHTIN. 552534 HEREEEAE (PTC)
EUTOHMEBUTWVDDTIFIENEWND T ERBAESMNIIED
FUlco TORIGTIE. 1-FIFIVEZEITHFT)LEEDO
UY Y ZBUVEHRICRDEVLVERNMESNTVET
(Scheme 5),

L-Proline, ReagentPlus™, =99%

C4HoNO,
MW: 115.13 Q‘COZH
[o] =84.7° + 1°, c = 4 in water H
[147-85-3]

P0380-10MG 10 mg ¥4,700
P0380-100G 100 g ¥1,000
P0380-1KG 1 kg ¥31,200
P0O380-5KG 5 kg ¥125,500
L-Proline, BioChemika, =99.0% NT

CoHNO,

MW: 115.13 ?‘COZH
[o]® -84.5° + 1°, ¢ = 5% in water

[147-85-3]

81710-10G 10g ¥2,500
81710-50G 50 g ¥8,200
81710-250G 250 g ¥27,700

O

HC O
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100%, 93% ee
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83%, 71% ee
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H, H o Ho
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H'O " on
0" H
/U\R‘ %R'
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R2 Enamine intermediate
[e]
List-Houk L
transition state R®H
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Scheme 1
O OH CHs
H Y CHg
CHs
Intermolecular
cross-aldol reaction
up to 97% ee
O OH O  NHAr
i 68n 0B [ Hoe™
n n A
OH
NO,
a-oxyaldehyde
dimerization Mannich reaction

up to 98% ee

O Ph
H
_NO,

intermolecular
Michael reaction
23% ee

.
~

N

HJ\ “ONHpn

R' R?

L-Proline

H OH
\ O  COBn

‘ AN N -COBn
H

(o}
o-amination

o-aminooxylation

up to >99% ee

up to 96% ee

up to >99% ee Scheme 2
CHg
N~ COH
OHC 1 H OHC,,
10 mol % :
EtO,C Et3N, CHCl3 Et0,C
EtO.C -30°C,24h EtO,C
92%, 95% ee Scheme 3
mcogH o
U S SR
S + N L W
HC Yy Ph Pr H CHCly, 1t S
78%, 94% ee, 27:1 dr
Scheme 4
Ph
N
eC\ ®H2 Ph
10 mol %
2 eg. Oxone® Ph
Ph 10 eq. NaHCO3
0.5 eq. pyridine ]
MeCN:H,0 = 95:5
46% ee Scheme 5
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D-Proline, =99%

CsHgNO,

MW: 115.13

[o] +85.0°, ¢ =4 in water

[344-25-2]

858919-500MG 500 mg
858919-5G 59

D-Proline, puriss., =99.0% NT

CoHoNO,

MW: 115.13

[0]%® +85° + 2°, ¢ = 5% in water

[344-25-2]

81705-1G 1g

81705-5G 59
81705-25G

o-Methyl-L-proline, purum, =98.0% TLC
CeH,4NO,

MW: 129.16

[o] =75° £ 2°, ¢ = 1% in methanol

[42856-71-3]

17249-250MG 250 mg
17249-1G 19

(S)-(-)-Indoline 2-carboxylic acid, 99%

CoHNO,

MW: 163.17

[o]® -114° c=1in 1N HCI

[79815-20-6]

346802-1G 19
346802-5G 59

(R)-(+)-Indoline 2-carboxylic acid
CoHoNO,

MW: 163.17

[0]® +114° c=11in 1N HCl
[98167-06-7]

51266-500MG 500 mg
3,4-Dehydro-L-proline, BioChemika, =99.0% TLC
C,H,NO,

MW: 113.11

[o]% —400° + 10° ¢ = 0.2% in water
[4043-88-3]

30890-10MG

30890-50MG

10 mg
50 mg

L-4-Thiazolidinecarboxylic acid, purum, =99.0% T
C.H,NO,S

MW: 133.17

[]® =101°+2°,c=1% in 1 M HC|

[34592-47-7]

88400-10G 10g
88400-50G 50 g
L-Azetidine-2-carboxylic acid, purum, =98.0% NT
C,H,NO,

MW: 101.10

[0]® -123° + 2°, c = 4% in water

[2133-34-8]

11542-500MG 500 mg
11542-2.5G 25¢g

——

Q “COH
H

¥1,700
¥7,700

Q"’COZH
H

¥9,800
¥27,300
¥120,500

CHy
N~ CO:H
N

¥28,500
¥67,400

N
H

¥4,400
¥16,500

L NEW 4

N
H

¥11,800

{mcom
H

¥6,800
¥27,800

OH

O
NH

)

S

¥3,400
¥13,000

(o}

O~

N
H OH

¥23,500
¥86,600

L-Pipecolic acid, puriss., =99.0% NT
CGHHNOZ

MW: 129.16

[0]%® —26° + 1°, ¢ = 4% in water
[3705-95-1]

80615-100MG

80615-500MG

100 mg
500 mg

D-Pipecolic acid, purum, =99.0% NT
CcH,,NO,

MW: 129.16

[o]® +27° £ 1°, c = 1% in water
[1723-00-8]

80617-100MG

80617-500MG

100 mg
500 mg

(S)-(-)-2-(Diphenylmethyl)pyrrolidine, 97 %
C17H19N

MW: 237.34

[o]% -3.0°, ¢ = 1% in chloroform
[1719237-64-8]

552534-500MG 500 mg

(R)-(+)-2-(Diphenylmethyl)pyrrolidine, 97 %
Cy7HiN

MW: 237.34

[o]® +3.0° ¢ = 1% in chloroform
[22348-31-8]

552542-1G 19

o,0-Diphenyl-L-prolinol, purum, =99.0% HPLC
sum of enantiomers

Ci7H1oNO

MW: 253.34

[0]® —69° + 2°, ¢ = 3% in chloroform
[1712068-01-6]

43182-1G 19
43182-5G 59

o,0-Diphenyl-D-prolinol, purum, =99.0% HPLC
sum of enantiomers

Cy7H;1oNO

MW: 253.34

[0]%® +69° + 3°, ¢ = 3% in chloroform
[22348-32-9]

43179-100MG

43179-500MG

100 mg
500 mg

(5)-(-)-0,0-Diphenyl-2-pyrrolidinemethanol, 99%
C,47H;sNO

MW: 253.34

[]® -67°, ¢ = 3 in chloroform

[112068-01-6]

368199-1G 19
368199-5G 59
(R)-(+)-a,c-Diphenyl-2-pyrrolidinemethanol, 98%
Cy;H1oNO

MW: 253.34

[0]® +69°, ¢ = 3% in chloroform
[22348-32-9]

382337-100MG 100 mg
382337-1G 19
382337-5G 59
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¥15,700
¥61,100

¥24,400
¥81,900

g

I=

¥22,700

¥17,700

OO

OH

¥18,200
¥57,700

QL0

OH

¥15,300
¥26,400

OO

OH

¥11,700
¥41,500

QIO
H OH
¥13,400

¥26,600
¥83,200




(5)-(-)-0,0-Di(2-naphthyl)-2-pyrrolidinemethanol, 99%

CasHsNO

MW: 353.46 ‘

[0]® —-101°, ¢ = 0.7 in methanol O

[127986-84-9] N Oe
H OH

445398-250MG 250 mg ¥9,900

445398-1G 19 ¥27,300

(5)-(+)-1-(2-Pyrrolidinylmethyl)pyrrolidine, 96 %

CQHWSNZ

MW: 154.25 OV’D

[0]%® +7.0°, ¢ = 2.4 in ethanol N

[51207-66-0]

324450-250MG 250 mg ¥4,000

324450-1G 1g ¥11,000

MacMillan ¥ S5 YUY J O BEHERIE

HYU T IV P ITHREKZED David MacMillan ZIRHBEFE UTc A
SHVUY ) UERMERIE. B < OARBFTIERNCHBTE
DNAUDOEVEEE U TCERSINCBDTY . BOLIRMIE
MEOHTRITHRESINZDIF. FT)LEHEENE 569763 (C
KBDEI T F A EIRM Diels-Alder RIRICEST 2 2000 DR
&ETUlc (Scheme 6)°, /=45 VUY /& a, B- AT
T ROMBEICKDER UISEE ESNcA S 2O LA F Y
EBCDI T UMK U. BINE T FAEIRWIC [4+2]
BRI ESZFEI,

FNSMCTH. 1,3- B FER(EATINEIG " A2, Friedel-Crafts 77
JVFIVERIS 2. a- BRIERIL P, a- TvRIERIG 4 9F
M Michael &t "° 78&. MacMillan H#faiE 569763 =Rz
FRIGDERESNTED., WIFNDRIGDENc TV F =R
4= RUTCWET (Scheme 7).

MacMillan (&, BHE0IE 569763 ZH L\ e/ SO LAETF=
VDR NI UTc. BIEICBITDEEEIE THE1
N—)L®D Friedel-Crafts 77 )UF) L ERISNDERE L Z4R5T U
ErkAE 663107 ZEH UE Uz (Scheme 8) ', 168, 1 > R—
JUFEDRE D Z ~E ChemFiles Vol. 4 No. 8 [~ R—)L$E| %=
CTBIRTEL,

FOD#%. MacMillan (FEOOA > R VS DAEIEERMET
JWAOA R ()-TSARSZUBDEEHICBNT, 414
VUY B RNR 663107 ZHWTIHHBRIRZEEU.
COBEHMEDERMZRUE UIZ, (Scheme 9)',

FIz. NADH ZHRTF & 9 DB RIC KD RADIFEIRNKER
BEIRIGICHL). BRAbE 661902 & Hantzsch TX )L
127220 ZHA L. YV I)ika, B- REIFIT7ILTE RZET
FTUFABRNIGETUE UE (Table 1), CDEBEE. &F
BB (C KRDKRIERILEFELRD., TH—ILDE/ZIIHEEE
(&, FcCE UDIUARDDIENEE AT HFEZNIFUE
BATUI,

——

(5)-(+)-2-(Methoxymethyl)pyrrolidine, purum,
=98.0% GC sum of enantiomers

CgH3NO
MW: 115.17 N
[0]® +2.4° + 0.3° ¢ = 2% in benzene A OCHs
[63126-47-6]
65090-1ML 1 mL ¥22,100
65090-5ML 5 mL ¥73,900
(5)-(+)-2-(Methoxymethyl)pyrrolidine, 99%
CeH3NO
MW: 115.17 N
[0]%® 4+2.4° c =2 in benzene H  OCHs
[63126-47-6]
277053-100MG 100 mg ¥2,700
277053-500MG 500 mg ¥9,100
277053-5G 59 ¥59,900
(R)-(-)-2-(Methoxymethyl)pyrrolidine, purum,
=98.0% GC sum of enantiomers
CeHysNO
MW: 115.17 @\
[0]® —2.4° £ 0.3° ¢ = 2% in benzene oCH
[84025-81-0]
65089-1ML 1mL ¥22,100
CHy
Oy N
CHs
Ph\iN>®<CH3
Ha X@
. S 5 mol % bph
@ PN MeOH/H,0, rt - CHo
99%, 93% ee, 1:1.3 dr
Scheme 6
7 Ph
CHO
93% ee
o] R'\
;/[( Diels-Alder N-O
OHC. Ph cycloaddition Ph “R2
H \ CHO
o7% ee intramolecular CH 1,3-dipolar ~90% ee
Michael addition o N s cycloaddition
CHg
Ph N® CHs
a-fluorination He x© Friedel-Crafts
/ alkylation
HT
R \
HO/\_F/ a-chlorination <7N \ CHO
91-99% ee RoR
o >89% ee
H)K./R
Gl 91-95%ee
Scheme 7
o) 'CHBCH
N, 3
S—d-CHs
Fh\/\l\:N® CHg
- HgXGJ 32 o
AN o 20 mol % R!
O\/h} ’ RZ’\)LH ‘\: 0 "
R N
R
90-97% ee
Scheme 8
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THBIE. AZZDUALDLUMO ZRF, TFH=D HOMO 725
HDZDDMBEIERN. BE/FEE - fEEEERZ D T
I ([CEBZEHET DT EICIDHEET DRELAKNX
T—RRIEBHELU. DIh 1 R CEMISEEDERY " T
FTUFFRIRMICESND CEERUE U, BHEANREICLD
KFRBENS (Hantzsch TX 7). 120227) & o-/\O7 /1L
i (N- )4 OBV XUk A = R, 392715) DEA
ZERAITSHCEICKD. a,B-AEM7ILTE RAD HF 410
RINCBNT, EhHTEVWIF VY FARRMYEI T AT U
BIRMDZERINTUVET (Scheme 10), CDEICHIRCTE
RIBBIDERESNTNETD %,

(5R)-2,2,3-Trimethyl-5-phenylmethyl-4-imidazolidinone CNEW )
monohydrochloride, 97%
Ci5HigN,0 + HCl
MW: 254.76 @\
[0]® +64°, c = 1 in water %XCCHT
[323196-43-6]
663069-500MG 500 mg ¥6,000
663069-2G 29 ¥16,000
(55)-2,2,3-Trimethyl-5-phenylmethyl-4-imidazolidinone
monohydrochloride, 97%
Ci5HigN,0 - HCl o o
MW: 254.76 @N "ol
[0]%® —64°, c = 1 in water HXCH;
[278173-23-2]
569763-500MG 500 mg ¥6,000
569763-2G 29 ¥18,600
(5R)-2,2,3-Trimethyl-5-benzyl-4-imidazolidinone CNEW 3
dichloroacetic acid, 97%
CWSHZOC|2N203
MW: 347.24 O\ %kCHg
[a]¥ +52°%4°, ¢ = 1% in methanol CHs
. CI%OH
Cl
663077-500MG 500 mg ¥11,000
663077-2G 29 ¥30,000
(55)-2,2,3-Trimethyl-5-benzyl-4-imidazolidinone CNEW 3
dichloroacetic acid, 97%
Cy5H0CloN,05
MW: 347.24 _ @\j N om
[0]%® -52°+4°, ¢ = 1% in methanol N cHg
. CI%OH
Cl
663085-500MG 500 mg ¥11,000
663085-2G 29 ¥30,000
(2R,5R)-(+)-2-tert-Butyl-3-methyl-5-benzyl-4- CNEW 3
imidazolidinone, 97%
CWSHZZNZO CHs
MW: 246.35 Q e
[0]® +72°+4°, ¢ = 1% in chloroform H) {-CHs
[390766-89-9] Ot
663093-500MG 500 mg ¥12,000
663093-1G 19 ¥19,000
(25,55)-(-)-2-tert-Butyl-3-methyl-5-benzyl-4- CNEW 3
imidazolidinone, 97%
Ci5H,,N,0 O (CHs
MW: 246.35 @\)N CHy
[0]® =72°%4°, ¢ = 1% in chloroform N CH°”3
[346440-54-8] :
663107-500MG 500 mg ¥12,000
663107-1G 19 ¥19,000

CHs

Oy N CHy
J\: y—k-CHs
Ph N® CHs HO, /\<

BocHN
o o
TFA
N\
0 1.20mol % -10°C NHBoc
N .
Br ><+ \)LH 2.NaBH,, MeOH gy N H —

(-)-flustramine B
Scheme 9
CHs
Oy N CHS
T »-uk-CHa
N@ CHg
2 HHQ 5o
o . Hac/\OWOACHa 20 mol % o
= CHClg, -30 °C H
CHs H HsC N CHg CHg H
Alkene geometry Yield (%) % ee (abs. config.)
E 91 93 (9)
z 90 87(5)
E/Z mix 88 90 (%)
Table 1
catalyst combination A catalyst combination B
T : CCS CH ; CH3 CH
CHs s T CHa T s
CH, Phj\: ><CH3 ) k(;H Pheu ><CH3
7.5 mol % 30 mol % 7.5 mol % 30 mol %
(5R)-iminium (25)-enamine (5R)-iminium (2R)-enamine
catalyst catalyst catalyst catalyst
CHsz O {4 CHs O
- catalyst 2
H combination A H
CHCly F
* THF/i-PrOH
81%, 99% ee, 16:1 anti:syn
QL RpL
S\N/S
F
Electrophile
+
O HHO
PN < PN talyst H CHs O
H H catalys 2
C” 0 || 0" "CHg combination B <" H
HsC H CHs CHCly F
THF/i-PrOH
Nucleophile 62%, 99% ee, 9:1 syn:anti

Scheme 10
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(R)-2-(tert-Butyl)-3-methyl-4-imidazolidinone T NEW ) Diethyl 1,4-dihydro-2,6-dimethyl-3,5-pyridinedicarboxylate, 95%
trifluoroacetate Cy3HigNO, o o
CyoH17N,05F5 CH, MW: 253.29 N .
MW: 270.25 f’} CHy (1149-23-1] S
N HsH3 HaC H CHs
"o o 120227-1G 1 ¥8,100
: g ,
* FngOH
Di-tert-butyl 2,6-dimethyl-1,4-dihydropyridine-3,5-dicarboxylate,
661910-500MG 500 mg ¥10,000 97%
661910-2G 2g ¥33,000  Cy;H,NO, oo, P9 R 1 o
o MW: 309.4 e o)k/(j\)ko .
(5)-2-(tert-Butyl)-3-methyl-4-imidazolidinone CNEW ) [55536-71-5]
trifluoroacetate
CioH17N,05F5 CHg 659142-1G 19 ¥7,000
MW: 270.25 2’“ cHy

)\HHS N-Fluorobenzenesulfonimide, 97%

oo C,H1oFNO,S <
° FngOH l\/I1\Z/V:mB15.§42 Os? ?so 2
[113745-75-2] SR s
661902-500MG 500 mg ¥10,000 3
661902-2G 2g ¥33000  392715-1G 19 ¥2.800 o
392715-5G 5g ¥10,000 >
=
-
o,
o
(7]
YAF7IAOAL R
ST on
FARICBEICHFETHY YIS (FF) FILAOA R i (6\( n )
GEEKREUTEETD. BHICAFTEDTIIV7 = /AR OCH,@ HsCO
TY, EE. CLAHOBHMERIGT O- 7EF )L+ Dihydroquinidyl (HQD) Dihydroquiny! (OHQ)

RS U CRLERIEING O T », Deng &, HEM
> OF7)LAOA K7 Sharpless AF Y E RO+ ERIG® o LN
FKMODISIIHEICEATT & U TERLE U (Scheme 11), - 0

AV K DIERIFMEIC L DNZ T ATIVOER T, ¥ aF
AR FBIROAEFAEZZENUET (Scheme 12), DX
BRIGICE. (DHQD),AQN (456713) FEDERY S 7 i
JLAOA RS BICERT LR 2% 4

ZOfh. ¥3F7ILAOA REBWCEIS VT4 ERNE

S
g

Z
/Z
24
13—<\
‘%
O

RIGHEREEBDICE. 7 MDY /LRI ®. FA—LD Scheme 11
T/AN\D14- 102 XFIVTTVOZERIG Y. AF
Baylis-Hillman &It 2. B- 5745 LOAEM 2. a-/\O07 /1t AP
2 . aza-Henry JZ05 % 9 TP I K— LRI % Has D F T, —«Qo St *C;OCH
IS TIEARF (arene) Cr(CO); #FlE. YTPRTUFRER Ao owme o
HOEVWERKZAREICTDFIILEILT « o TJOv o &
UCEEMMELTHD. MERIGCIFERAFE L TORED Q
ReUFET Y, KundigldF. FIILITF =2 07317 BXY Cr s O\ioem L&g%,:' oo,
BEORENY VA UL FENTME CIHBICERTHD ZLZm
bgs bTC 28O :/75.\/ 39867 %E b}iﬁi(lﬁﬁb\ﬁ’_ Elé\ Ij— 82%, 98% ee 88%, 96% ee 93%, 98% ee Scherne 12
VFFIR—ERIEN 98% LD SO IFMERTFLE L
(Scheme 13), H
Hac/a:>

Hydroquinidine 4-chlorobenzoate, 98% Hf”
C57H,6CIN,O; cl OH HNT ) ol % OH
MW: 464.98 1.5 eq. BzCl
[a] -73°, c =1 in ethanol ? GHa 1 6. BN, 4 AMS
[113162-02-0] HCO o H (0C)sCr o CH:Ck—40°C.21h (0C)Cr N

— N 89%.99% % g cheme 13

N

336483-1G 19 ¥5,200
336483-5G 59 ¥19,800

NIVOER R —IL7 v T D THEIE
T7A VT ZHIVEEER Tel:03-5796-7340 Fax:03-5796-7345 E-mail:sialjpfc@sial.com
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O-(4-Chlorobenzoyl)hydroquinine, 98%
Cy7H55CIN, O

MW: 464.98

[0]% +150°, c = 1 in ethanol
[113216-88-9]

336491-1G

Hydroquinidine 4-methyl-2-quinolyl ether, 97%

C30H33N;0, CHs
MW: 467.60 @ H
[e]% -168°, ¢ = 1 in ethanol SN gac%
[135042-89-6] HoCO, —€N

=\_H

\N /
381942-1G 19 ¥8,100
Hydroquinine 4-methyl-2-quinolyl ether, 98%
C30H33N3oz HsC H
MW: 467.60 OCH3H /E
[0]® +260°, ¢ = 1 in ethanol N CHa
[135096-79-6] (Y o )

N =~ N

381969-1G 19 ¥11,300

Hydroquinidine 9-phenanthryl ether, 96%
C34H34N202

MW: 502.65

[o]® -348°, c = 1 in ethanol

[135042-88-5]

Q
H4CO. P
|

S
?e

381950-250MG 250 mg
381950-1G 19

¥11,200
¥30,500

Hydroquinine 9-phenanthryl ether, 97%
C34H34NZOZ

MW: 502.65

[a]® +420°, c = 1 in ethanol
[135096-78-5]

381977-100MG
381977-500MG

(DHQD),PHAL, =95%
C48H54N604

MW: 778.98

[0]% -262°, c = 1.2 in methanol
[140853-10-7]

392731-1G

(DHQ),PHAL, =95%
CugHsaNsO,

MW: 778.98

[0]%2 +336°, ¢ = 1.2 in methanol
[7140924-50-1]

392723-500MG ¥8,100

(DHQD),Pyr, 97%

C56H60N604

MW: 881.11

[0]® -390°, c = 1.2 in methanol
[149725-81-5]

418951-250MG
418951-1G

(DHQ),Pyr, 97%

CssHeoNeO4

MW: 881.11

[0]® +455°, ¢ = 1.2 in methanol
[149820-65-5]

418978-250MG
418978-1G 19

¥8,400

(DHQD),AQN, 95%
C54H56N406

MW: 857.05

[0]® —468°, c = 1 in chloroform
[176298-44-5]

456713-500MG 500 mg ¥7,300

(DHQ),AQN, 95%

CssHsgN4Op H
MW: 857.05 HaC
[o]%® +495°, ¢ = 1 in chloroform ¥ o O o
[176097-24-8] hco H o O o
3 = ‘ =
W (L)

456705-500MG 500 mg

Quinine, purum, for fluorescence, anhydrous,
=98.0% NT dried material

CZOHZANZOZ

MW: 324.42

[0]® -126° + 5°, ¢ = 1% in chloroform

[130-95-0]

22620-5G 59 ¥6,400
22620-25G 25¢ ¥20,300
22620-100G 100 g ¥59,600
Quinidine, purum, crystallized, =98.0% NT dried material
ConZANzoz HsCO P H
MW: 324.42 HOHQC/E
[o]3 +265° + 5°, ¢ = 0.8% in ethanol dry matter LN
[56-54-2] o
22600-10G-F 109 ¥14,800
22600-50G-F 50 ¢ ¥53,500
Cinchonine, purum, crystallized, =98.0% NT

CigHaN,0 07 H
MW: 294 .39 HQ /E
[0]%® +225° + 5°, ¢ = 0.5% in ethanol N
[118-10-5] ’1‘ ) H
27370-25G 25¢ ¥4,800
27370-100G 100 g ¥10,800

FOZAILYIR—b Tel:03-5796-7330 Fax:03-5796-7335 E-mail:sialjpts@sial.com




Cinchonidine, purum, =98.0% NT dried material

CyoH2N,0 H,c? 5 H
MW: 294.39 /E
[0]%® —108° + 3°, ¢ = 5% in ethanol RN
[485-71-2] Ao

N__~
27350-25G-F 25¢ ¥5,400
27350-100G-F 100 g ¥18,900
Hydroquinine, 98%
CaoH26N;0, HaC H
MW: 326.43 ocry E
[a]3 —148°, ¢ = 1 in ethanol H~£N
[522-66-7] (SN oH

N =
337714-1G 19 ¥4,100
337714-5G 59 ¥13,500
Hydroquinidine, 95%
CZOH26NZOZ H
MW: 326.43 Heq HSBCE
)3 +226°, ¢ = 2 in ethanol - N
[1435-55-8] v, "
359343-1G 19 ¥3,500
359343-5G 59 ¥11,300
Hydrocinchonine, purum, =97.0% GC sum of enantiomers
Ci9H24N,0 HaC H
MW: 296.41 HO 7%
[0]® +197° + 4°, ¢ = 0.5% in ethanol - N
[485-65-4] v "
54060-500MG 500 mg ¥25,400
IEERBERIG

AEEBBRBARE (PTO) (&, BRERLGICHITDHZLD
BH—REIRICADD [RRICELL] MRS UTERH SN, 18
LEVARDREINTEX Uz, IF PTC ELTHRVLSNS
F IV ERBRORERD GBI SN > 27 7)bA0
A BRECT, O-ZILFIL N-FU—JUATF)VAEEFEDERE
VLK DOOHEFESN E5ICF BLDa- 7=/ BFB
ERITBDIVY VA ZVDRIF VF A ERNE T ILFIUER
INDFHEFESNE UIZ (Table 2)%%

AED TSV F A EIRMEES(ICE LT DI, Jew & Park (F,
AR—HY—EZH=N LT 2 @O OF7)ILAH0OA REEZLE
ATEFLEN, COYYOFT7ILAOA RZE44(06542) (.
LFEDTIY A= DT IVFIERIGT 97 ~ 99% ee &L
SBVWIF VFANEREZERLE UL,

N-Benzylquininium chloride, 95%

Cy7H5:CIN,0, HC7 H
MW: 451.00 P E _
[0]%® —235°, ¢ = 1.5 in water HfNd @
(67174-25-8] A ~on
=
374482-1G 19 ¥3,600
374482-5G 59 ¥11,900

N-Benzylcinchoninium chloride, purum, =98.0% AT
C,6H2CIN,O

= H
MW: 420,97 Hcf;”@
[0]%® +169° + 3°, ¢ = 0.4% in water Qj/\y[w or
9 H
N—/

[69221-14-3] b
13288-10G 109 ¥19,000
13288-50G 509 ¥74,000

——

(2R.4S,5R)-2-Aminomethyl-5-ethylquinuclidine L NEW
CioHaoN, HoC H
MW: 168.28 75
[0]%® +143°, ¢ = 1 in ethanol HZNKFN
[475160-61-3] H
39867-100MG 100 mg ¥13,900
39867-500MG 500 mg ¥54,900
(25,4S,5R)-2-Aminomethyl-5-ethylquinuclidine L NEW )
CioHaoN, HaC H
MW: 168.28 7/5
[0]® -28° c = 1 in ethanol Hj[N
[475160-59-9] HoN
07317-100MG 100 mg ¥13,900
07317-500MG 500 mg ¥54,900
(2R.4S,5R)-2-Hydroxymethyl-5-ethylquinuclidine <D
CyoHisNO HoG H
MW: 169.26 /E
[0]%® +147°, ¢ = 1 in chloroform HO/\FN
[219794-81-7] H
49463-100MG 100 mg ¥13,900
49463-500MG 500 mg ¥54,900
(25,45,5R)-2-Hydroxymethyl-5-ethylquinuclidine L NEW ]
CioHisNO L
MW: 169.26 /E
[0]® -5.1°, ¢ = 1 in chloroform Hj[N
[219794-79-3] HO'
51957-100MG 100 mg ¥15,200
51957-500MG 500 mg ¥54,900

Cinchonidinium PTC Cinchoninium PTC

RBr
Ph._N._CO,tBu CAYSL10mOI%) o N _co,tBu
\( Base, Solvent H
Ph Temp., Time Ph R

Cinchona PTC
%Y % ee

O0-Alk X Cat. Gen.

524433 Benzyl H Br 1st PhCH,- 85 60
359580 Benzyl Ho Ist 4-Cl-CH,-CHy- 95 66
514276 Benzyl Ayl Br 2nd  4-CHCH,CHr  — 81
515701 9-Anthracenylmethyl H cl 3rd PhCH,- 68 91
499617 9-Anthracenylmethyl Allyl  Br 3rd PhCH,- 87 %

06542  2,7-Naphthalenediyldimethyl ~ Allyl ~ Br  dimeric ~ 4-NO,-CgH,-CH,- 91 99

Table 2

(8S,9R)-(-)-N-Benzylcinchonidinium chloride, 98%
Cy6H56CIN,O

ch/?g'
.7 cr
[0]® —-180°, ¢ = 1.3 in water H—£N

MW: 420.97

[69257-04-1]

==
359580-2G 29 ¥3,300
359580-10G 109 ¥11,100

NIVOHEE R —IL7 v TDTHERIE -
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N-Benzylcinchonidinium bromide, 97%

Ca6HaeBrN,0 o
MW: 465.43 Hzo?%
[o]3 —138°, ¢ = 1 in chloroform wLnd Br
[118089-84-2] A o@

==
524433-5G 59 ¥7,100
O-Allyl-N-benzylcinchonindinium bromide
C,H53BrN,O ~_H
MW: 505.49 HQC/?% _
[0]%® —158°, ¢ = 1 in chloroform Hfnd B
[158195-40-5] N .,OKQ

N
“ N
CHy

514276-1G 19 ¥19,400

N-(9-Anthracenylmethyl)cinchonindinium chloride, 85%
C44Hs5CIN,O

= H

MW: 521.09 HZC%
[199588-80-2] AR ‘
[ oM O

515701-5G 59
515701-25G 259

¥15,300
¥50,400

O-Allyl-N-(9-Anthracenylmethyl)cinchonidinium bromide, 95%

C37H37BrN,0 .
MW: 605.61 He” g
[a]® -340°, c = 0.45 in chloroform bl
[200132-54-3] ),

| [o]

N~

S

499617-1G 19 ¥10,700
499617-5G 59 ¥35,600
0,0’-Diallyl-N,N’-(2,7-naphthalenediyldimethyl) CNEw S
bis(hydrocinchonidinium) dibromide
Cs6HesBraN.O, HiC on
MW: 986.96 ’
[480427-57-4]

A
Nt l‘\l
N~ S )
) 77,
HoC |

CHa

06542-100MG-F 100 mg ¥16,700
N-(4-Trifluoromethylbenzyl)cinchoninium bromide,

purum, =98.0% AT

C, H,4BrF,N,0 o
MW: 533.42 o 7%
[o]3 +140° + 20° in ethanol _ N g
[95088-20-3] R‘ ) {

CF3
91851-1G 19 ¥10,500
91851-5G 54 ¥38.800

Asymmetric Organocatalysis: From Biomimetic Concepts
to Applications in Asymmetric Synthesis

7704113

A. Berkessel and H. Groger, Wiley-VHC, 2005, 454pp. Hardcover.

AEMRE. BRNAREZCBITORELFRBDO—DTY, I CICHISNICER
HAZAIRE T DNEEM Y/ A A RIS ] BREEOHIAIE. +
SIWENT 42T TOY I EESICHELLLEGMT DECHDEDHSHITE
DE U, BBREFLEEED. ERASOEHMEDTEFICAEICDVNTHID
TS UR Uleo ARBIFEEFAP 7 NTI v I TERIEZICHEDDHRZRRIC,
KBRS PR DHES T, RIEM RIS PR BETI N EHZE < DR
SR <HBMTULTWVET,

¥25,500

Please visit sigma-aldrich.com/books for a complete list
of over 1700 titles, tables of contents, or to order online.

FOZAILYIR— b Tel:03-5796-7330 Fax:03-5796-7335 E-mail:sialjpts@sial.com




TADDOL

ST, F3)US Bransted BRARIR (S, SEAEICHODOEE S
PBULTWVET ¥y WO DERKRIDEBER. DRImIFEK
RIEADEEER TETULE I,

S EANEC KD ARERIHIC TADDOL Z{FEA UTc 8D R tE
MR %%, Rawal [EE¥T. TADDOL % Bronsted BB HEANE - LT
FAL. I VFAEREAT O Diels-Alder LD A EE
THHDERELTVET 3, EFEEIIVERVAT)ILTE
RODGHIC 10 mol% (D TADDOL 395242 #AHWD E. YE R
UEOVESE—DIAEEARE UTERULET (Scheme 14),

(4S-trans)-2,2-Dimethyl-o,0,0/,0'-tetra(1-naphthyl)-1,3-
dioxolane-4,5-dimethanol, 99%
Cy47H350,4

MW: 666.80

[a]® +280°, c = 1 in ethyl acetate
[171086-52-5]

395242-1G 1g

(4R,5R)-2,2-Dimethyl-o,0, 0,0’ -tetra(2-naphthyl)-1,3-dioxolane-
4,5-dimethanol, 99%

C47H3804

MW: 666.80

[a]® —=116°, c = 1 in ethyl acetate
[137365-09-4]

393754-250MG 250 mg
393754-1G 1g

(4S,55)-2,2-Dimethyl-o, 0,0, 0-tetra(2-naphthyl)-1,3-dioxolane-
4,5-dimethanol, 98%

C47H3804

MW: 666.80

[a]® +116°, c = 1 in ethyl acetate
[137365-16-3]

393762-250MG 250 mg
393762-1G 19

¥10,600
¥31,200

(4R,5R)-2,2-Dimethyl-o,0, 0,0 -tetra(2-naphthyl)-1,3-dioxolane-
4,5-dimethanol, purum, =99.0% HPLC sum of enantiomers
C47H38O4

MW: 666.80

[o® —116° + 2°, ¢ = 1% in ethyl acetate
[137365-09-4]

59490-1G-F 1g
59490-5G-F 54

¥21,000
¥89,300

Ar__ Ar
HGCXO]%OH
HsC.. .CHa HyC™ Yo~ OH
N <

H:C.-CHs
o A A : CHsCOCI
< e Ar = 1-Naphthyl /@ CH,Cly/toluene I};
+ _— _ wrabtoluene |
H™ “Ph . e - 5
TBDMSO toluene TBDMSO' Ph 78°C,15min oh

70%, 99% ee

Scheme 14

(4S,55)-2,2-Dimethyl-o,0,0",0’-tetra(2-naphthyl)-1,3-dioxolane-
4,5-dimethanol, purum, =98.0% HPLC sum of enantiomers
Cu47H350,

MW: 666.80

[o]® +116° + 2°, ¢ = 1% in ethyl acetate
[137365-16-3]

59488-5G-F 59

(4R.5R)-2,2-Dimethyl-o,0,0,0"-tetraphenyl-1,3-dioxolane-4,5-
dimethanol

C51H300,4

MW: 466.57

[a]¥ —62.6°, c = 1 in chloroform ch><0].> OH
[93379-48-7] HsC

iOH
265004-250MG 250 mg ¥7,400
265004-1G 19

(4R.5R)-2,2-Dimethyl-o,0,0,0'-tetraphenyl-1,3-dioxolane-4,5-
dimethanol, purum, = 97.0% HPLC sum of enantiomers

i es 57 O O
OH

(o] —67° £ 2°, ¢ = 1% in chloroform HoCo O
[93379-48-7] HC 0o
59532-1G 19 ¥17,500

(4S,55)-2,2-Dimethyl-o,0,0/,0'-tetraphenyl-1,3-dioxolane-4,5-
dimethanol

C31H3004

MW: 466.57
]y +67°, ¢ = 1 in chloroform HaC><o oM
[93379-49-8] HoC o~

264997-250MG 250 mg
264997-1G 19

K
s K
o o
o0 —
o o
Isiis)

(4S,55)-2,2-Dimethyl-o,0,0/,0'-tetraphenyl-1,3-dioxolane-4,5-
dimethanol, purum, =97.0% HPLC sum of enantiomers

C31H3004

MW: 466.57
[0]%® +67° + 2°, ¢ = 1% in chloroform HaC><o “SoH
[93379-49-8] HsC™ O

g
O%

59534-250MG-F 250 mg ¥5,900
59534-1G-F 19 ¥21,200
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CE» SOLVIAS® CHIRAL PHOSPHINE LIGANDS
The Ultimate Toolkit for Asymmetric Catalysis

¢ 80 air-stable, non-hygroscopic
ligands and catalysts

e Modular and tunable ligand design
e Industrially proven applications

e CD-ROM including CoA's and MSDS
for each product

All in one convenient kit!

Solviatt M Chiral Ligands Kit (3.

AOFEMDECAIF - RICDWVT., ZNZNOMmEHEAZRIA
HHETC8OFEE100my)ZZOAFMED AU -2 T+ v hCT,

W2 ez B QZQ@ Q S8 [i .
T

|
Josiphos Walphos Mandyphos Taniaphos Naud Butiphane Solphos

[+v bRZE] - R - BEAIF80RE(EZ100mg) - CD-ROMEZED DR & MSDSZUNE)
X 80REMAME - FfiiF(&. 100mg, 500mg, 1g, 5g B2 CERERFEDH L TWEITDT. BINBADAIEETT,

Solvias® Chiral Ligands Kit
12000-1KT 1 Kit ¥425,000

For detailed information about the ligand kit and individual components,
please visit sigma-aldrich.com/solviasligands.

sigma-aldrich.com SIGMA-ALDRICH

Solvias is a registered trademark of Solvias AG.




Schaus MBH %

7%kt RO -BINOL F5E (A Cdp D Bransted BRARIR 669172 7=
Bue, B4O7ILTE RICHTHYoONFE/ VDT,
> F A EIROIHIN (REF Morita-Baylis-Hillman 5zit) HY. Schaus
[CRDMEESNTUVET (Scheme 15), BVITFVF A =R
H7Z#RIFT DI, BINOL FEADEDMIFIRDEIMN & 3,3' i
DEBRENEECTY *,

(R)-3,3'-Bis-(3,5-dimethylphenyl)-5,5',6,6',7,7',8,8'- CNEW )
octahydro-1,1'-bi-2-naphthol
(R)-3,3'-bis-(3,5-dimethylphenyl)-5,6,7,8,5",6",7’,8"-octahydro-

[1,1"]binaphthalenyl-2,2'-diol CHs
C36H3SOZ
MW: 502.69 ‘O O o,
OH
OH
‘O O CHg
CHg
669180-100MG 100 mg ¥17,000
(5)-3,3'-Bis-(3,5-dimethylphenyl)-5,5’,6,6’,7,7°,8,8'- CNEW )
octahydro-1,1'-bi-2-naphthol
(5)-3,3'-bis~(3,5-dimethylphenyl)-5,6,7,8,5",6",7",8"-octahydro-
[1,1']binaphthalenyl-2,2"-diol CH
CBGHSSOZ
MW: 502.69 O

669172-100MG 100 mg

Related Products

(R)-5,5',6,6,7,7,8,8"-Octahydro-bi-2-naphthol, 98%
CZOHZZC)Z

MW: 294.39

[o]® +75° ¢ =1% in THF

[65355-14-8]

540560-100MG 100 mg ¥9,500
540560-1G 19

(5)-5,5',6,6',7,7',8,8'-Octahydro-bi-2-naphthol, 97 %
Cy0H5,0,

MW: 294.39

[0]% —75°, ¢ = 1% in THF

@
[65355-00-2] ‘

540579-100MG 100 mg ¥3,900
540579-1G 19 ¥12,200

(R)-(+)-3,3'-Dibromo-5,5",6,6",7,7",8,8"-octahydro(1,1'-
binaphthalene)-2,2’-diol, 97%

CyoHa0Br,0, Br
MW: 452.18 A 0 o
[0]% +53°, ¢ = 1% in THF on
[65355-08-0]

(L,
540587-100MG 100 mg ¥9,500
540587-1G 19 ¥29,300

CHs

™
OH

oH 10 mol %
‘O CHs
O OH O

o o
)k ﬁj CHs
R H + R
PEts, THF, -10 °C
O e e
CHg X

71%, 96% ee

)
n

82%, 95% ee 72%, 96% ee

Scheme 15
(5)-(+)-3,3’-Dibromo-5,5',6,6',7,7’,8,8'-octahydro(1,1'-
binaphthalene)-2,2’-diol, 97%
ConzoBrZOZ Br
MW: 452.18 . ‘O o
[0]%® -53°, ¢ = 1% in THF oH
[765278-73-7]

X,
540595-100MG 100 mg ¥9,700
540595-1G 19 ¥29,600

(R)-3,3'-Di-tert-butyl-5,5',6,6',7,7',8,8"-octahydro-1,1’-
(bi-2-naphthol) dipotassium salt, purum, =95.0%
(dry substance, CHN)

C28H36KZOZ t-Bu
e 58 O
[350683-75-9] o
I,
77939-100MG-F 100 mg ¥16,000
(R)-(-)-1,1"-Binaphthyl-2,2’-diyl hydrogenphosphate, =98.0%
y! yl hydrog
CZOHW3O4P
MW: 348.29 1,
[0]® —605°, ¢ = 1.35% in methanol fPi'OH
[39648-67-4] Coye
248932-250MG 250 mg ¥4,700
248932-1G 19 ¥14,300
248932-5G 5g ¥56,500
(5)-(+)-1,1"-Binaphthyl-2,2’-diyl hydrogenphosphate, 97 %
CaoH1304P
MW: 348.29 .,,O
[0]® +595°, ¢ = 1.35% in methanol }('SH
[35193-64-7) OO d
248940-250MG 250 mg ¥5,300
248940-1G 19 ¥14,300
248940-5G 5¢ ¥60,600
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sigma-aldrich

Rovis MU 7YV U D LS

Rovis &, 1BEFE N T MUV U LIE 667080 B'EEZRN
FTOBRDINRVEEMESE UTERL. 817V F&ERE
IFW Stetter HZRIREICT DT EZRULE LT, Stetter &2
it (a, B- REFFUEEYNDT LT E ROFLE) (. ™
TAARIDZER T D 1,4- VADILRZ) ML EYZBET DHEN
e iETT (Scheme 16)%,

5a(R),10b(S)-5a,10b-Dihydro-2-(pentafluorophenyl)-

L NEW 4

4H,6H-indeno[2,1-b][1,2,4]triazolo[4,3-d][1,4]loxazinium
tetrafluoroborate

CigH11BFN50
MW: 467.10

674788-250MG

250 mg

¥15,600

References

m

@)
3

)
5)

(6)
@)

For excellent review articles on organocatalysis, see: (a) Dalko, P.

I.; Moisan, L. Angew. Chem. Int. Ed. 2001, 40, 3726. (b) Dalko, P.

I.; Moisan, L. Angew. Chem. Int. Ed. 2004, 43, 5138. (c) Houk, K.
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° {E\.E%1¢-F_C®7K$1t 2. P;(Tiag ;g mol %) 88%, 96% ee 65%, 96% ee
s BERFSIVLEYZEEMT DY VT LARIGICERATIEE
Feringa B3, EEL BINOL ZTSw T4 —ALETDEFEFTILIRA ot Cle g:pr'Me
TIVP =G A ST LA ZEELFE U s MonoPhos 77 =U—IF, & CII° o e

& COEt —m—mmm 8 HEt

BEEICKDEREBDAE 1,4- (TNRIS. 7 UILT7ILFIUERIG.
meso- 207 VT VA FT ROIERFMEZE LIS, 8WVWIFYF 4= RM%
ERUET % (S)-N-benzyl-N-methyl-MonoPhos E&{A(E (F)-N- 7 &F
L-FeRO- 7 /BIATIVOSERNEETRINCKD. KFH
([CHERMIE B 7 =/ BEEEEHRZ18DDICAHVD T EPHEED BN TV
F T, Sigma-Aldrich [&. DSM EDIREICK D, MonoPhos U A~ M7
BMEAICHB LTI,

Rh(cod),BF4 (2 mol %)

Hp (10 bar), CHoClp, 4 h, 1t 99% ee

OO o. >—Ph
,P—NL
NH, Ph

o
OO Ph)\7 1
2 mol %
P "onc + +

[Ir(cod)Cl]z (1 mol %), EtOH, rt

P "NHen 2

3 equiv
97:3 (1:2), 95%, 95% ee

(S,S,5)-(+)-(3,5-Dioxa-4-phospha- (5)-(+)-Benzyl-(3,5-dioxa-4-phospha- [ NEW 2 (5)-(+)-(3,5-Dioxa-4-phospha- L NEW

cycloheptal[2,1-a;3,4-a'ldinaphthalen-
4-yl)bis(1-phenylethyl)amine, 97%

i 2306 G, ™
OO ° Ph}i

[380230-02-4]

665290-100MG 100 mg ¥10,200
665290-500MG 500 mg ¥44,000
665290-2G 2 g ¥158,000
(S,R,R)-(+)-(3,5-Dioxa-4-phospha- L NEW 3
cycloheptal[2,1-a;3,4-a'ldinaphthalen-
4-yl)bis(1-phenylethyl)amine, 97%

Cs6H3oNO,P Ph
FW: 539.6 CI o )
[415918-91-1] o\

I o

665363-100MG 100 mg  ¥10,200
665363-500MG 500 mg  ¥44,000
665363-2G 29 ¥159,800

cycloheptal2,1-a;3,4-a'ldinaphthalen-
4-yl)methylamine, 97%

CygH2,NO,P

FW: 435.45 OO o, N,Me

[490023-37-5] OO o 7>
PH

665355-100MG 100 mg ¥7,600

665355-500MG 500 mg  ¥34,000

665355-2G 29 ¥127,000

(3aR,8aR)-(-)-(2,2-Dimethyl-4,4,8,8-
tetraphenyl-tetrahydro-[1,3]dioxolo(4,5-€)
[1.3,2]dioxaphosphepin-6-yl)Dimethylamine, 96%

L NEW 2

C33H,NOLP pp. Ph

FW: 539.6 Mo P70

[273843-90-4] w0 0" e
Ph" ph

665460-100MG 100mg  ¥17,800

665460-500MG 500 mg  ¥75,000

cycloheptal2,1-a;3,4-a’'ldinaphthalen-

4-yl)piperidine, 97%
O\P_NC>
Sen

C,5H,,NO,P
FW: 399.42

665479-100MG 100 mg ¥7,000
665479-500MG 500 mg  ¥32,000
665479-2G 2g ¥110,000
(5)-(+)-(3,5-Dioxa-4-phospha- CNEW 3

cycloheptal2,1-a;3,4-a’'ldinaphthalen-
4-yl)morpholine, 97%

CaaHyoNOsP

FW: 401.39 OO o /T
OO O,P—N\_/o

665487-100MG 100 mg ¥7,000

665487-500MG 500 mg ¥32,000

665487-2G 2g ¥110,000
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