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A) Alkylation,Silylation

A-1 O—-Methylation of Pyridinol Torisawa, Fain Kemikaru. 2006,35,53
X i additive (solvent) Yield
N, X MsOMe or TsOMe N X
»\ I - | N Cl : DMF 80
< .
OH  Cs,COg, OMe Br * DMF 70
CPME, additives :
Other Solvents: THF, DME, Toluene COOMe : DMF or DMI 60
A-2 N-Alkylation under PTC ibid.
ex. Rl-B: 02N
cat. BuyN" CI’ m
5-Nitroindole — N
CPME / H,0 '\L
KOH, 80-90° C X
(or amine additive) R """"" ¢
1
A-3 Regioselective Ethynylation Yamaguchi,The 126th Annual Meeting of the Pharmaceutical Society of Japan(2005)
Y
, 1) cyclopentylmethylether —\eppy
Nsph  Taoc HISPh | 3 c=siEr, (3 " \
HYSPh -78°C-rt,2h _ Gacl, | ) C—="SiEts (3eq) |
2) GaClj rt, 3 h SiEt3
- rt, 1h 59%
A-4 Asymmetric alkylation Ooi,Angew Chem.int.Ed.,2008,47,1
-Ph e -Ph Ar—, —Ar
o 1 Br \.wf’_ . ] I’ Fh i N Cl hlll } .Ph
BocHMN.. J N Ph dc {1 mol% ) BocHN.. __J__N__. N g Ph j ¥
“Bh o R sat. ag KaPOy "Ph © W A T
; O -15°C, 6 h o 1a:Ar = Ph
94%, S 5 R85 5873 b Ar = 3,5-(Me,5i),-C H,

1g: Ar = 3,5-(iBuMe,Si),-CH,



A-5

S -COMe TBAB (20 mol %)
+ Me CsCl (10 mal %)
)\ K2CO 3 (5 equiv)
ArTE=NT N coLB!

-

CPME, 0°C.6h
(Ar = 4-C1CH,)

e
AN

Asymmetric conjugate addition

Maruoka, Org.Lett.2009, 77,2023

COMe

coAY

10% (withaut CsCl)
89%

Asymmetric conjugate addition

\r,/
R/\\\‘/ NO2

, R = aryl, alkyl

AcSH, CPME, -78 °C, 48 h*

Asymmetric conjugate addition

S

o o
g 2

o o =] ci
| T i [
R S‘u/j\u\- 1
/N\

J.AEliman, JACS. 2009, 737,8754

B ey
|
SnClz (10 equiv) ) L 12
= DMF, K;COg3. rt, 16 h
ci ci
HCI (10 uiv
SAc Acs™ Elon.(renﬁ. on HS gy SMHC HaOMeOH
)\/ NO2 NO. 749 NHAGC reflux. 12 h
e R , 96% ece 71% (two steps)
(o] <l
glyoxal. HC(O)H, NH.OAc
]

(o] /‘r—f\
3 NN
MeOH, reflux, 16 h /©/\s‘
74% ci

(R)-Sulconazole
96% ee

J.A Ellman,Chem. Sci., 2012, 3, 121
[T HRET oo
e - L,
. T ( o7 J“U CO:H
R M0 0,23 meol %) e " -~_T_NG_. NH;
R; Py Rz |
O O | Lyrica
Ry = aryl, alk; L . 83-98% pé
i:gm. Hﬂ "'(':, J 0132 qub) 8743691 ar
-"" CPME, 233850 70-58% yield
[a]
A-8 Enantioselective one—pot synthesis Maruoka, Org.Lett.2009, 77,2023
Scheme 5. Synthesis of (+)-Monomorine
Me 1) (S)H4b (1 mol %) H
o0 M U Csal, Kyco, 3
o] CPME, 0 °C, 12 h
+ 2) Hantzsch ester HY A H
e CF5CO.H Me CO:R
Ph,C=N" "CO:R EtOH/HZO (1:1) -
—-r N
one-pot reaction
(R = CH(Bu');) 52% overall yield, 93% ee
H
Ph3PGH2GHZCHaBr z
DIBAH MNaN(SiMes)z  PdIC, H N
DME DME/THF MeOH

Hile (CH2):CH;
(+)}-Monomoarine
58% (3 steps), 93% ee
P



A-9 Selective O-Silylation Kamimura,J. Org. Chem. 2010, 75,3579

1) TBSCI, t-BuOK, CPME, 83%

2) (COCI),, DMSO, 9
oM CH,Cly, -50°C Sy F 0TS
HO then Et;N, -50°C to 1
- 3} (=}-sulfinamide, Ti{OEt)4,
CH.Clo, 64% (2steps)
A-10 Enantioselective allylation M.Kotora, Chem. Eur. J. 2010, 76, 9442
. -CHO
OH . L Solv Y (%) ee(%)
St .~ SiCls THF 92 97
. e 11 mol) piEA MeTHF 52 96
CPME 84 96
o ~ L
| |
Njg (RRK :N (5.R-

A- Phase—Transfer—Catalyzed Olefin Isomerization/—Alkylation Maruoka,Adv. Synth. Catal. 2010, 352, 165
BnBr (1.2 equiv.) R!

\/COQ -+-Bu (:5)-3 (2 mol%) &( COy-t-Bu
| base “ En

el s Lo

Tol or CPME

Ar

O j

+ Bu - F

N B Ar= /@

Bu
9@ S
(S)-3

A-12 5—silylethynyl-1,3—dioxolan—4—one as a new prochiral template Maruoka, Chem. Commun., 2010, 46, 7593

RBr (1.2 equiv) 0

Ph,Si 2 (S)1e (1 mol %) PhaSi
w CsOH-H,0 (2.5 equiv) \‘:53‘/%‘\
0 - 0
0 TBME:CPME (1:1) R o
—40°C, 11~16 h




A-13 Methylation Maruoka, Tetrahedron Lett,2008,49,5461

N COQBU{ PTC (1mol%) N COQBU‘
4 —j/ " Mel Q- a ‘s
C :o CsOHwH,0 < Jwe

(]
toluene or CPME
up to 90% ee

A-14 Allylation Ooi, Synlett 2009,4, 658
B
o BT _ o
1 (1 mol%) .
pn/\((O base N phmo

N:< _CPME or N:<

L



B) Reactions under Lewis acid Conditions

B-1 Beckmann Rearrangement of Indanones  Torisawa,Bioorganic & Medical Chem.Lett.2007,77 453
/@:2 +additive (BF3/MeOH etc) /@
—
NH
MeO N\ MsCl TiClys MeQ
N—OMs o

Me
é (CPME)

T— m
i MeO N (@]
CPME-MsCI-TiClg4 H
(without additive)
B-2 Intramolecular Carbonyl-ene reaction Onaka,unpublished
] \O/cm TTH A
ZiCk \O’
i e 3l CrlEoprbgol () @rkec-opt kool () EA-o-Eoprkeqol §3
ol it phate tme @b ykd g prodict(2 S Wk
CPME betemgereons 15 an 511
THF IDITIEQEIEDIS 15 & - recaiie lll'l:lTCtDIE|E|:93°JE-
tolene lEt&DmIEDIS 10 23 sE10:4
[3 + 4] Annulation Reaction Takeda., Org. Lett., 2004,6,2277.
CPME | -98 deg.
73~-83%
TBDI\/IS
TBDMSO.
- @)
-98° c to rt

-4 Selective glycosylation R Fukase, Tetrahedron: Asymmetry. 2005,76, 44 1.

PhIQ, TMSOTI n] [l
- _ MBaA
BnC 3 + B B%nO
Bn SPH Bn CPME =20 °C B
En Bn
O Er&:ﬁ

B=100:0
=00



B-5 Selective glycosylation

Itoh, Tetrahedron,2008,64,92.
HOx m__L._DH

HD )

o

Qr /&CI:‘H& '\{1—~3] \\(1—-3}
HO

| ‘IBJ ’tt

 OMP de PMB de PME: daprotections HG
q Glcdonor | Be Ry
Three c-glucosylations
H@%%U SR i g:"i %Fﬁg? undar HTS-optlimized conditions
" In CHC—E1:0, ar CHEC.
2 oR, 5 Bn-dy Bn-dy [ E0 - CPME
B-6 Selective glycosylation Ikeda, Tetrahedron Lett.,2007,48,7431.
AcO OAc
\_< \_< COMe \_<f COMe
AcOr
COM ~OR? — AcO" 07 ;
Ac-N-— e P AcN- ACOCH,G(O)N OCHLCyH PN,
Rl AcO R AcO & Aco
S CPME, -40.°C Al =H, Ac Boc
A2 = P, CroHas RPOH = p-NO,CH,CH,OH
? 1.2:3 4-di-O-sopropyideno -
D-galactopyranose
B-7 Hetero Diels—Alder Reaction Kobayashi, Tetrahedron Lett.2005,46,1803.
H 1 | Zr(OPr),-P1OH (20 mol%) S NP RPN OH
NN OSiMe;  (R)-3,3,6,5-1,BINOL (24 mol%) u o
+ o .
ph"\)l\H Q “™0R Toluene, 0°C, 18 h X o]} | OO I
Ph (A)-3,3,6,6'-1,BINOL
1a: X=H 2a: A=Me
1b: X=CFy 2b: R='Bu
Entry Solvent Wield (%0 e (“%17]””
] Toluene s o3
2 TolueneMTH Ol {241 ) 1 85
3 Toluens" BulOhie (251) 3% o2
el B Me 57 92
5 CPME™ 56 93
S Pro O 113 81
7 Era 28 B8R
& BuOMe/CHLCM {2/1) 76 88
o "BuChMel/ THEF (2/1) 81 B8
1 BuaOMe/ TOME (2/71) 73 o2
it "BuOhMe/TDONME (451 ) 78 ol
12 BUOMeDME (4413 70 o

* The reactions were performed at 0%C For 18 h in the presence of the

=irconium catalyst (20 molh).
" Cyclopentyl methyl ether.

S ITsime Zr catalyst (10 moel®ht at — 102 for <42 1y,



B-8 Chlorination Company-1

0 Cl
" 90°C TN
| +  POCIS
—- CPME L.
B-9 Sulfinyl ketimine J.A.Ellman,J.Org.Chem 2010, 75,6283

Scivent, reflux

e R TI{OEL, B i
= 5-. i

77-99% yield by 1H NMR

B-10 Selective glycosylation Komba, J.App/ Glycosci.,2011,58,1

R&
Bn <1 Condition A-D
27-35
HO—R  + RPOA-~ 2) NaOMee, DCM
1923 R? MeOH, H,0

BRI _R* Rf aQ 5
4 8Ph H BEn _ u
A= \/D Bu

5 H X Bz

Eniry Acceptor Donor Condition™ Product mone:di: i Yield™

1 19 4 A 27 (a only) 17:14:69 18% (12 steps)
2 20 4 A 28

3 20 5 B 29 (o only) 24:33:43 3% (17 steps)
4 20 5 C 29 20:46:25

3 20 5 D 29 EESLH A

6 2 4 A 3

7 21 5 B 31 {ev only) 37:46:17 9% (20 steps)
) 22 4 A 32

9 22 5 B 33 (ot only) 45:11:44 18% (15 steps)
10 23 4 A 34

11 23 3 B 35 (o0 only) 46:40:14 T (1% steps)

""Coupling conditions; A; 6.0 equiv. 4, 18.0 equiv. NIS, 18.0 equiv. TIOH, DCM, —30°C, 1 day; B: 6.0 equiv. 5, 13.0 cquiv.
TMSOTE, CPME, — 15°C, | day; C: 6.0 equiv. 5, 42.0 equiv. TMSOTS, CPME, — 15°C, 1 day: D 6.0 equiv. 5, 42.0 equiv, TM-
SOTE, CEME, —30°C, 1 day. "The ratio of monosaccharide: disaccharidertrisaccharide was calculated from the area under the
peaks in the HPLC detected at 254 nm. “‘Isolated overall vield of trisaccharides.



B-11 Fucosylation Horito, Carbohydrate Research,2011,346,2098
o-7~SEt 07 RICHz)sCOOEt
HO(CHzjeCOOEL OB OBni
Bz QB
1 Bzl 3 Bz~ %
Entry Solvent Temp (°C) Yield® (%) % de”
ki
1 FhCH;: —40 41 50 10
2 Et, 0 —60 50 34 G
3 Etz0h —40 56 249 £
4 Et O -10 TB 15 &8
5 Et O 1] T2 20 57
L5 Etz0h rt FE] 19 59
7 FME 0 B0 19 a2
8 FME —10 82 13 73
9 THF 0 53 34 9
10 CHyCl; —60 18 63 —56
11 CHzClz —40 23 [515] —48
12 CHzClz 0 50 50 LI
13 CH;CH —40 34 &1 —28
* All reactions were continued for 1-2 h
B [solated yield based on the donor,
© Diastereomeric exoess (£ de) = [mtio of 2 anomer (%)) — [ratio of p anomer (%)].
B-12 Glycosylation Itoh, Tetrahedron Lett,2005,46,3521
HRO) High-throughput (RO
5O a screening  m )E%)‘H (OR),
mlRO) 3 _ 0 a
A
X R = Br-dy a-(A-D) 4 HA-D)
D
"H NMR MALDI-TOF Mass
stereosalectivily yield
A= Bn-oy
| A= Bn-gy - AD
A= Bn IA I l
(t I B (standards) §e __pe
- ]
6.0 H-1 50 Auw=7n  7m 7(m+n)




C) Reactions under Bronsted acid Conditions
C-1 Pinner reaction

Torisawa, Synth.Commun .,2009,39,2008
4M-HCI solution, CHzOH NH  HCI
R-CN i PN
solvent, 0°C, 1 h, then 0-5 °C, 48 h R OCH3
R solution solvent Yield (%%6)
1,4-Dioxane Et>0O 863
Haco/\}'ﬁ
CPME CPME g0®)
©/?f CPME CPME gab)
CHg
O}z’ CPME CPME 1P
a)U.S.Pat.No.: US 6806380 B2

b)V¥Work-up of CPME process is only filtration and washing.

C-2 Deprotedtion of Boc—group ibid
OH
4MHCI-CPME COOEL
CPME, rt, 6 h |le2 HCI
g7 %
Amination J.AEllman, J. Org. Chem.2009,74,2646
H
= ’N“ﬁﬂz‘f' HCI (2,05 equiv) e NHC
| O = )
R CPME e
572, 1.8hN -
- themn 23 “C, 1 h

\ 1 mmol scale: 98%:
Filtration 20 mmol scale: 98%:

- MH4OH (5 equiv) o
qgrs.ﬁ

Sl qpec, 05h
then 23 “C, 1.5 h

MNH

1 mmol scale: 98%
20 mmol scale: 97 %



C—4 Asymmetric Cyclization G.C.Fu,Angew Chem.int.Ed.,2009,48,2225.

Table 3: Catalytic enantioselective synthesis of dihydrobenzopyrans.

S 10% {S)-1 S
— T
OH T - 50% 2-BrCsH COH ==~g T P GOLE
. 2 Q—oma. 50 G
Ertry Substrate ee [346] vield (2]l
COLET
2 % 63 82
ol CoLER
3 O e 24 B9
Bl CORE
4 1 H a4 -
™ COLEt

All data are the average of two experiments. [a] Yield of purified product.

C-5 Conjugate addition Roberto Balliani, Green Chem., 2011, 13, 2026

/\i @-NO; , AcOH H
R ™ R R’ R

CPME, rt.




D) Reaction with Basic or Organometals
D-1 Claisen—Schmidt Condensation Torisawa,Summer Symposium of the Japanese Society for Process Chemistry(2005)

N. ,COOMe
X

Claisen OMe _COOR Claisen

B SE——— —
tBuONa,CPME + E@\ LiHMDS,CPME
OM
e OMe

Other Bases: NaH, KHMDS
Other Solvents: THF, DME, Toluene, EtOH

OMe

(extracts) (extracts)

D-2 Chirality Transfer Methylation Kawabata, Chem.Commun. 2003, 162
MeQ, H 1) LTPH (1.1 eq), MeQ, Me
; NRR, _CPME 78°C > ; NRIR,
Ph
Ph 2) Me-|
0 0
D-3 Chirality Transfer cyclyzation Krause, SYNLETT.2007,1970
Me
Me
}\T_;_'_FTES precatalyst
Ph., . r - }
“’[”/f oH solvent, By -..,I,,f':ITBS
H additive .
rt. :
dr=973
D-4 Selective KSA Formation Tanabe,J Org.Chem.,2007,72,8142.
o LDA{1.1q), TMSCI (1289) TTMS
rl M ~F 0B
T OBu JCPME. 0-5°C X
RE - EH
R?=RY)
ﬁlil!' o MaHMDS (2.2 eq.), TMSCI (24 eq) TMSO  OTMS
B0 | cPME 0-51020-25° =~ glgy

R [1E37)2



D-5 Symmetric aza—Morita—Baylis—Hillman Reaction
10 mole% Sasai, Tetrahedron: Asymmetry. 2006,77, 578
15 idem.JACS., 2005, 127, 3680.
SeMe

(]

N-Ts OH o NH-Ts
LU 99
Ry I H R, = Ry R,

toluene-CPME (1:9),

-15°C
excellent Y
up to 95% ee
D-6 Grignard Addition Reactions Torisawa,Summer Symposium of the Japanese Society for Process Chemistry(2005)
0
,Nl MeMgCl NN BuMgCl N
S B I _ —_— <
OMe CPME OMe CPME OMe

85% quant

(extracts) Other Solvents: THF, DME, Toluene (extracts)

D-7 New Grignard Addition reactions Torisawa,Summer Symposium of the Japanese Society for Process Chemis

OMe 2 OMe
/\ﬁ * * /\/©/

HOOC OMe /3Mg-Li MeOOC

quant Mg ate complex

(from acid) l in CPME l

OMe

7N almost no reaction

OMe O
D-8 Vinylic addition via carbenoids

Sato, Tetrahedron, 2005, 67, 4409.

L1 Sohent _\/\,/‘
— —_— =
STl %‘?&mm

ﬁﬂ%ﬂ'HFn'CP]u[EHlnu ]



D-9 Asymmetric Michael Addition Hayashi,unpublished

o o
PhTi(OPr-i)s (1.6 equiv) HoO
[Rh(OH) (R )-binap)lz (3 mol%) 5
20°C. 1h “Ph
Et,O 84% yield 99% ee
THF 85% 98% ee
CH,Cl, 82% 99% ee
CPME 85% 99% ee
(@] Q

PhB(QCH), (2.5 equiv)
Rh{acac)(CoH4)o/(R )-binap) (3 mol%)

100 °C, 3 h “Ph
dioxane/H,O (10/1) 93% yield 97% ee
CPME/H-O (10/1) 80% 98% ee
D-10 Asymmetric Michael Addition Matsuyama, The 87th Spring Meeting of Chemical Society of Japan (2007)

2 S
Q + NH — +

M EATY g oM

(Si Q2
O2 (5} 1 mmot S mmol
n-Buli i THF, -¥8C IRZ B80% (44% e.e.)
n-Buli 3 mmol THF, O°C 79% (579% e.e.)
n-Buli 3 mmol toluene, O°C 90% (69% e.e.)
n-Buli 3 mmol hexane, O°C 75% {59% e.e.)

n-Buli 5 mmol D-o-cua ., 0T 85% (7T4% e.e.)



D-11 Three Componet Coupling Sato, 7etrahedron Lett.,2008,49,5073.

Table 1
Optimization of the resction conditions using phenylboronic acid (3a) Tabile 2

MGWACW Three-component @upling of variows substrates in the presence of ArB{OH), (3P
MOMO

Mi{icod);, PPhy Rl , .R?
1a 20 maol % Mi{cod); 1a + REcuo  AB(OH): (3] W
+ 20 mal % ligand OH 2 C=.Clly, CPME, 500G P OH
Cs,C0 syrn-daaa =n
CHO & Giv PRB(OH), (3a) =~ — .
3a sohent, 50 °C 1) 050, MMO Run  Aldehyde (2) (R°=) Ar-BOHR (3) (Ar=)  yield of 3y7-8" | reaction time )
Me0 g% EE.'E"‘ 1 Za: 4 MeDCaH, 3b: 4-MeDCaH, daab: quant (8 )
@MJ":\N IMes: B = 24,6 rimethylphenyl 2 2b: Fh 3a daba: BIE (10 h)
R-"""R IPr: R = Lé-diisopropylphenyl -nCgH,-4-0Me 3° 2c: d-Me ey 3a daca: 2% (12 h)
Gl 1if: B = iscpropyl {3 steps. B0%) 4 2dl: 4-CF 1aHy 3a 4ada: 33% (12 h)
5 2d 3 dady: 57 (17 )
Run  Ligand Solvent  Cs005 (mol ) Time (k) Yield (X spaand) & Ze: 2-Maphithyl 3a daea: B2E (13h)
7 21 2-Furyl 3a dafa: G5 (16 h)
1 IMesHCl  THF 40 60 43(6:1) . i i
2 IMesHCl  CPME 40 &0 40 (>50:1) B 2g: Me CHCH, — siagpn- 6% (1 h)
3 IMesHO  CPME 300 36 62 (>50:1) ¥ 2h:MelH 3a daha: BEE(2h]
; ;E,ﬁ] == ;ﬁ ﬁ EEEEIJ * Reaction conditions: diene [ 1equiv], akdehyde (2 equivl Nijcodk (10mal XL
5 PP, CPME 30 15 75 (>50:1) PPhy | 10 mol %), ArB(OHL (5 equiv], Csa004 (3 equiv), CPME 50 °C.
il PPh, CPME FW 15 B (>50:1) B Inall cases, the ratio of $ym-150mer 1o anli-Somer was >50 1o 1.

® Catalyst loading: N cod )l (20 mol ), PP, (200moel XL
® Catalyst koading: Nijoodk (10 mol XL, PPy (10 mal X)L

D-12 Three Componet Coupling Sato, Chem Lett.,2009,38,594.

MOMO 10 moie Mijcod)y MOMO
m 10 ma% ligand * a1 _Ph o Ni(cod),, P(p-tolyl), MOMO
+

5 5 sauiv PRSI0, () M8 phud CH &+ g GsCO,, PREGH), @) = -
* CPME, 50 °C ;}’ ﬁ";%l %%-9. pn 7 : sy;n-8 PhHOR?
4 T =
o e 3) PDC hemt CH, Run . Ketone 7 - e };:l-gg
F'h‘JL‘ CHs 3 steps 72% U HvJ = R7=
-] NOESY 1 Th  4-MeOCH, Me 15 8hb: 25
- - 2 Te  4-MeO,CCH, Me 13 8c 92
Run Ligand Time/h Yield of Hywn-8a/% 3 7d F Me 14 8d: 85
1 PPhs 75 73 4 T O Me 13 Be: 89
5 M CF Et 11 8f: 77
2 FPPhyMe 17 29 6 7g  iPr Me 13 8g 29
3 PCys 10 40 7 7h  rBu Me 15 Bh: 24
4 P{p-tolyls 20 79 8 Ti = =1 12 8i: 32
5 P(p-MeOCgHa); 9 71 2 ] d?) n=2 13 8 56
* m=
*Reaction conditions: 6 (1 equiv), Ta (2 equiv), Ni{cod); (10 meol %), ligand . . i ) . ]
(10 mol %), PhB(OH); (5 iv), Cs2C03 (3 equiv), CPME, 50°C. *The Reaction conditions: diene 6 (1 equiv), ketone 7 (2 equiv), Ni(cod); (10 mol %),

P(p-tolyl)s (10mol %), PAB(OH): (5 equiv), Cs;COs (3 equiv), CPME, 50°C.

of sym o anti >50w 1. BThe ratio of svn isomer to anti isomer was =50 to 1.



D-13 Grignard Couplimg  Ohshima, Synthesis,2008,2659. . .
Ni{acac)z (5 mol%z)
Ar—S"C,H.. +  RMgBr 3a (8 mele) Ar—R F.th: _ :F.F. ho
1 (0.50 mmol) {1.5 equiv) solvent, refiux 2 3a
Entry Ar 1 R Solvent Time (h) 2 Yield (%)
1 2-MeC,H, 1b n-Bu EL,O 5 2b 95
2 3-CF,C.H, 1c n-Bu Et,O 5 2c 70
3 2-pyridyl 1d n-Bu Et,O 5 2d 70
4 4-MeOCH, le n-Bu i-Pr.O 5 2e 93
5 2-MeOC.H, 1f n-Bu i-Pr, 0 5 2f a0
6 4-(Me,N)CH, 1g n-Bu c-C;H,OMe 12 2o 82
7 Ph 1a Ph(CH.), Et,0 5 2h 95
8 Ph 1a c-C.Hy, c-C;H,OMe 5 2i a7
9 2-MeC,H, 1b c-C.H,, c-C,H,O0Me 5 2j 65
10 3-CF,C.H, 1c c-C.Hy, c-C;H,OMe 5 2k 86
11 2-pyridyl 1d c-C.H,, c-C,H,O0Me 5 21 95
12 4-MeOCH, le c-C.Hy, c-C;H,OMe 12 Zm 87 (93%)
13 2-MeOC,H, 1f c-C.H,, c-C,H,O0Me 12 2n 29
14 4-(Me,NYC H, 1g c-C.Hy, c-C;H,OMe 5 2o 60
15 4-(i-Pr)C.H, 1h i-Pr c-CsH,OMe 13 2p gor
16 4-MeOCH, le i-Pr c-C H,OMe 12 2q 80
17 4-(Me,NYCH, 1g i-Pr c-C;H,OMe 13 2r G
18 Ph 1a t-Bu Et,O 5 2s 0
* Performed on a 5 mmol scale.
" An 88:12 mixture of isopropylated 2p and 1-propyl-4-isopropylbenzene (2p”) was obtained.
© A T7:23 mixture of isopropylated 2q and 4-propylanisole (2q") was obtained.
A T7:23 mixture of isopropylated 2r and N.N-dimethyl-4-propylaniline (2r") was obtained.
D-14 Grignard Reaction Company-2
o = ~mMgcCl
)'l\ —O = e T— 1
R ™N — Solvent R )j\/

Yield (20)
64
82




k|

- ___S - i
-Chz” W i} ""“{iCEHH k! = - -
: 3 E

D-15
~

| =
N

D-16

Chichibabian Reaction Company-3
~
+  NaNH, - ||
=
N NH

2

Y. >90% (CPME)

Grignard Addition

F g
- A
o F CH,MgB ) MM TS B
Y., CH, E Chz (= - + Cbh=

D-17 Cross—coupling with diethylzinc Ohshima, 7etrahedron,2009,65,1553.
Ph S
M“SEP\F'T Ph S Ph
(Bz=g82) 15mO NCL(dopD) - A PoPh +EL/L._\~__,F'.;F|’1H
+ CPME, 0°C, 45h B 75% 7 14%
EtaZn (2IE = 98/2) (ZIE = 96/4)
[ &)

2.0 8q (TMS);SiH
20 maoli AlBN
barzene, reflux, 4 h
88% (ZIE = 98/2)

Novartis Pharmaceuticals Corp., J. Org. Chem.,2008, 73,9016



D-18

Intramolecular Robinson annulation Yamamoto, Chem.Commun.,2009,5412

Table 1 Aming ackd salt catalyesd intmEmolecelsr  Haobdnson
sl ali o

e : "\\H 20 mals calalyst
e .
C o 7% (arm

(s

r.i 5 daeys
Einliy Catalysl Wiekd™ (2a) e (o)
ol lal T
(LT T,
1¢ M = H MRS —
— Li 23 @1
— Li 54" G
3 = Ma 3% @1
4 - K 14 70
5 = Eb 17 a2
& - s 54 94
= Ca el g aa
7 — M B, 31 o7
- M™Bu, wa w
= M7Ey TiE ae"
= MH, Bir* ag*
ZCOIL
5 25 )
MHz
= SO0
o | L 36 a4
MeD = 2
10 T SOOL 56 T
I — HH
CAO0L
11" W 36 64
HH:
12- >\Ifm':“-' MR —
MHH=

SO0
13- 1 MR —
H_.; HH

= laolated yield. * Determined by HPLC on OJF—H colemn. < CH AL
i umed @ solvent. © NE = no resciion. © B is used & solvent. ¥ 1st
gy, S maod % shica gel absortsed catalyst m owsed. ® Ind o, edng
S0 rewed B e vered s lcs gel & baorbed catalyst from 15t ren. * 3od ren,
w50 mad%s recoversd @hca gel absortsed catalyst From 2md .




D-19 Aldol condensation Torisawa,,unpublished

O o
M
(y 0
MNa(HMDS) o OH

‘ (powder) N
CPME, —20°C - |

D-20 Asymmetric Catalytic Cycloetherification Ll}/latsubara,JACS,ZOH,
0 catalyst (3 mol%) Ph-g

o ll._, U
ph)l\’f‘\/\vﬂ"' solvent, 25 °C, 24 h “( ?

vl

entry catalyst solvent yield (%)"

1 3a CH, (1, 99

2 3a benzene 97

3 3a THF 73 90 Ar = 3,5-(CF3),CqH;
4 3a Et,0 99 94

5 3a CPME’ 99 95

&l 3a CPME 95 96

7 ib CPME’ 99 89

8 3e CPME 99 —96

9 3d CPME’ 99 —94

“Reactions were run using la (0.25 mmol) and the atalyst (0.0075
mmol) in the solvent (0.5 mL). " Isolated }rieldsL:CPhiE = cyclopentyl



D-21 Cross—coupling with Grignard reagent Asami,Chem.Lett. 2011, 40, 983

PhMgBr + \—_\_Br ———— \_"_\_Ph + Ph-Ph ey

_ 5a 6a N ée_,..xm
Catalyst PhMgBr Addition Time Temp Yield/%* (|
Entry Solvent " - . . — :
/mol% Jequiv rmte/min /min /°C &3 6a 1
1 EnO 1.0 1.2 fast &0 4 a8 11
2 CPME 1.0 1.2 fast 60 4 Bl 12
3 THF 1.0 1.2 fast 60 4 34 5
4 DME 1.0 1.2 fast 60 4 20 26
D-22 Functionalisation of heteroaromatic N—oxides Kondo, Org. Biomol. Chem., 2011, 9, 78
Xy
Sile
) e O
N;} P4-'Bu base (20 mol%) Hv"\f”
|::| rl, 17 h S
e
solvent DMF 35%
dicxiane 58%
cpentylmethyl efher 77%
D-23 Phosphinylation Fujita, Tetrahedron:Asymmetry ,2010,27,711

—_ =
o J )
Iy .
N 1) n-BuLi, TMEDA N7 PPhy
Me

= e
2) CIPPhs, Ar

(£)-3 24%



D-24 Enantioselective Protonation Shibata,Angew.Chem.int.Ed,2011,50,2249
HP{O (DA (3.0 equiv) !

o gEatiOmoml  QPOOM:R [ Phoyomy |
Ph™ ~CO,Et Ph™= "COEt | Fh™= CO:E .
=t toluene, BT \ ]
1a 2aa; Ar i Hh \ Jaa: Ar =_Fh /
Zba: Ar = o-MeDCgH, ' Iba: Ar = o-MeOCgH,/
Entry Catalyst (mol%)  Ar Yield of 2[26]  ee [%4]
14 quinine (10) Ph 17 58 (5)
2 quinine (10) Ph 99 46 (S)
3 quinidine (10) Ph 91 63 (R)
4 cinchonine (10) Ph 98 22 (R)
5 cinchonidine (10)  Ph 88 19 (5)
6 Ac-quinidine {10}  Ph 97 39 (5)
74 quinidine (10} Ph 93
gl quinidine (10) Ph 94
gl quinidine (10) o-MeQCH, 79
1091 quinidine (10) o-MeOCH, 93
11824 quinidine (2) o-MeQC,H, 94
124=4 guinine (10) o-MeQC,H, 97
13954 guinidine (10) o-MeQC,H, 98

[a] The absolute configuration of 2 is given in parentheses. [b] Reaction
carried out without using Na;CO, [c] 3aa (46%) was obtained.
[d] Phosphite (1.3 equiv) and MNa,CO, (0.2 equiv) was used. [e] Cyclo-

nentvl methvl ether was used as a salvent Il The reartinn was carried

D-25 Grignard coupling Shimada,The 2nd International Symposium on Process Chemistry(2011)
1) i-PrMgCl (0. 35eq)

n-BuLi (0. 7eq) 2)Allyl-Br
Br i > > Br <
“DC X 2hr t, CPHUE < >\/

CPME
100% (2steps)




D-26 Rearrangement Nagase, Tetrahedron,2011,67,6682

o _JLM,.,TH
N _—"|= H .
—
THF, refiux = ‘“1[
v’“'m ™ 0 o T 0Me
o J
e
WT’ o A o
S 0 .-LxN_ -
i 7 M
B —— ¢ DH
CPME, reflux z_OH
I
T4%
%'RIMDME
D-2 Protonat|on Kobayashi,JACS,2010, 732, 7890

YL /U\ Chiral Ca Complex () O O
(5-10 mol%) JI\/K J

BnO : N O

-:} o CPME Bno” S0 R —

EnDMDBn 10 Examples, up to 96% ee




D-28 Grignard Zeon,unpublished

1) Mg, rt, 3 h, CPME OH

P g =
= CHO
2)

80% yield from (X = CI)

1.1 equiv. 80% yield from (X = Br)
0°C,2h

D-29 Addition of Grignard reagent to CN—group Zeon,unpublished

0
Br Cl o
M j (ArCN)  NH4Cl aq. i Ji} i
g + > > >

CPME CPME 0°C,2h

step A step B

Y.74%



E) Oxidation and Reduction
E-1 LiBH, Reduction Zeon Corporation,Cyclopentyl Methyl Ether(CPME)technical datz

OH

Me o

O N LiBH,, CPME asMe
0 r
60° C, goodY o
Me Me
OTr
E-2 LiAlH, Reduction Maruoka, Angew Chem.int.Ed.,2003,42,5868
0 asymmetric PTC @) _
alkylation 1) hydrolysis
Ph,C=N PG Ph,C=N PG
| | |
H R1-X, CsOH, solvent, R H 2) LAH, CPME, 100 ° C
PTC
E-3 LiAlH, Reduction Shimada,J. Org. Chem., 2005, 70 , 10178.
TMS T™MS
Il Il
L rorn, oo, iam come QI —een,

T

0@ POPh, rt., 82% OO PPh,
™S

TMS



E-4 i—Bu,AIH(DIBAL-H) Reduction Boehringer-Ingelheim Pharma.,J.Org.Chem.2008, 73,1524

N
©/P\© 4eq. DIBAL-H P
solvent, 24h, 23°C ©/ \©
Solvents %conv
DME 12
ETBE 17
2-MeTHF 35
THP 51
|PE 65
MTBE 72
CPME 72
E-5 Reductive Amination Torisawa, 2006 unpublished
NH, MgSO,, solvent* N
@ + OHC-R . - /@’ X-R
Cl evaporation Cl
1 2 3
NaBH,
*solvents CPME-NMP
CPME ~95 %
H
DME ~90% NvR
toluene ~90% cl 4
CH2CI3 ~85% R=Ph, CH,CH,Ph
90% (by extraction)
E-6 MnO, Oxidation Zeon Corporation,Cyclopentyl Methyl Ether(CPME)technical dat:
MOMO OMOM MOMO OMOM
ex. MnO,, CPME
HO » O

heating, ca 90% conversion



E-7 Swern & TEMPO oxidation Torisawa,unpublished

1) (CO),Clo, DMSO o TMEPO (3 mol %)

CPME NaNO, (5 mol %) o
—78 “C 10 min
CH30 o yp  CHO X CPME, Oy, 1t,24h 4 99% yield (X = H)
84% yield
E-8 Decomposition of azo—group Maruoka, Nature Chemistry,2011,3, 642
Bn MHEZ Bn MHBz Bn
N7 PIO, N . TFAA, Ef;N “~NH
THF, r.t, 2N
com —albatoon) _Hy (baloon) [nanaum /k/ coR r /I\/CEI;H'
Cy CPME/HFIP  Cy Il Smi, Cy
N ri, Gh THF
2 0 °C, 30 min o

R'=CH('Pr); | R'=CHIPr), v R'=CHIPT);

6% o0, BEY. 02% oo Bt 02% a6,
E-9 One pot process via radical reaction Kobayashi, The 2nd International Symposium on Process Chemistry(2011)

N
| {0.7 equiv)
BusSnH (1.3 equiv)
AIBM (0.2 equiv
_,f;;;;’fnwﬂC'TE!S ( q ’}- BusSN . 2~ __~__ OTBS (PhyP),PdCL (7 mUI%L
- CPME, 90°C, 40 min CPME, 60 °C, 4 h
radical reaction coupliing reaction
R
H'l] . OTBS F-CuLi (2.1 equiv) |
S - e _OTBS
J CPME-R,0, -78 °C, 10 min F A OT8

ionic reaction R =Me:52%



F) Reactions with Transition Metal Catalyst

F-1 Ir-catalyzed Multi Component Coupling Ishii, Chem. Commun., 2004, 6, 4587.
CHO
n_Pr/ TMS
* cat. [IrCI(COD)],, CPME l I
/\
H2N n-Pr > n-Pr N/\n_Pr
* heating, 83%
H n-Pr \\
| | T™S
™S
F-2 Pd—catalyzed Coupling of Ti-reagents Hayashi,unpublished

OTf MeTi(Oi-Pr)s (1.5 eq) Me
1.0 mol % [PdCI(n-CaHg)l2/PPFA
3h

THF, reflux 96% yield

benzene, reflux 96%
NMez CICH,CHCI, reflux 94%

CPME, 80 °C 97 %

PPhy
(R*)-(S™)-PPFA



F-3 Pd-catalyzed Transformation Mase, Org Lett., 2004, 6, 458 G.AMolander.J. Org. Chem

R R
Xantphos \
m Pd,(dba);, CPME '/\”_ Banyu. 2004
k/l'_x HS-Alkyl 2 3 - . T S-Alkyl (Banyu, )
NN (or HS-Aryl) heating . good Y (or S-Aryl)

THF or CPME, R R;
X=Br, Cl reflux, 12-24h 67-91%

= XKF3B PACl,(dppf).CH,Cl, Z D
/ | + I N > | | (Molander, 2006)
RO X Cs,COs, 1/\ X
RZ

G.A.Molander.Org. Lett. 2007,9,1597.

3% PdiDAC);

A’ - B% XPhos 1 re
i + |F;F| l'q —R
HE.NVHFQH Ar o, e E:Epﬂmu HF-N'\-\.,\_,.-' -H""‘-.-/'J

solvent, heak

G.A.Molander.J. Org. Chem.,2008, 73,2052.

3 mal % PA{0AS)z

X gy B mol % XPhaos wf
e KFy8~ " H . A
AT * ge 30 equiv G600 A
sohvenl, heat
HK=CL 1, OTH
G.A.Molander.J. Org. Chem.,2008, 73,7481
3 mol % Pd(OAC);
Cl\._v/’;‘{__ 6 mol % XPhos
BFK s =
[>—8Fs N |\% : 3.0 equiv K,CO;4 />_F'

solvent, heat

. 2006, 77,9198.



F-4 Asymmetric Allyl coupling Fujita,J. Org. Chem. 2004, 69, 6679.

chiral ligand Solvents Y(%) ee(%)
Ohc O O [Pd(rP-CsHglCl, M THF 98 91
/\‘“‘q_,a'l\ * JL\,_,.«“\
Ph Ph MeO ome  Base CPME 99 90
F-5 Buchwald—Hartwig Amination Sajiki, Gifu Yakkadaigaku Kiyou,2006,55,45.
Table 7 Pd/C-Catalyzed Aromatic Amination in the Presence of dppf and 'BuCNa —
R1  10% PdiC (4 mol%), dppf (6 mol%) Ry m_{‘\\_,;’fgﬂr y
Ar—Br + HN i R 10% PAIC (2 mol %), dppf (3 mol %) S e
Ra CPME, "BuONa (2 eq), reflux ‘Ra + | - “ =
_<_ CPME, 'BuOMa (1.5 eg), 160 °C MeQ™ ~
Entry Product Yield (%:)2 | Entry Iz:ﬂ::d.ut::t, Yield (%a)= Hzﬂ—d:;\ y 91% (Isolated yield)
1 MeOQ N D 70% 4 & f}—N’J—\O 95% __________{_1__5;_39_1 _________________________________

ou

H
— _ . H
25 EtOGC—D—N o} 9295 £ >/Nw}~j‘g . O \[ I
N N W 95% MeC’ 10% Pd/C (2 mol %], dppf (3 mol %)

[+7]

s H Mesitylene, ‘BuCNa (1.5 eq), 180 °C
3 =N\ T6% NS 7% /—(_>—Br
)~ p ' iy o \WaW

aIsolated yield. b C=s200s was used as a base. (15eq)

Scheme 9
Table 8 Reuse of PdiC

" 10% Pd/C (2 mol %), dppf (2 mal % R
ars Oj M%), dprBmIA%) N

CPME (2 mL), ‘BuONa (2 eq), 120°C

{2 mmol) {3 mmol)
Recycle 10% P4/C (mg) Tield (%)=
1=t 42 6 82
2nd 48.6 89
3rd 48.0 86
dth 435 85

a Izolated yield

@u h
Ohe
90% (Isolated yield)



F-6 Pd-catalyzed direct C—H arylation H.Doucet, ChemSusChem 2011, 4, 1

X
R
/3\ Pd, Base X&
: /
QY H + Ar-Br > QY Ar

CPME

Y. 50—quant.

F-7 Pd-catalyzed Cross—Coupling G.A Molander,JACS, 2010, 732, 17108

L By
el g+ O, IC)
N (R)"BF 3K inversion R
R

R
Solv=CPME/H,0 R1,R? = alkyl, aryl, H
X=Cl, Br
F-8 Pd-catalyzed Cross—Coupling G.A.Molander, Org. Lett., 2010, 72 4876
O
R*J'L‘N’“‘H
/ H
o] 18 to 88% yeld
e = e— ,J-L S~ PA(0) 25 axamples
R H BF 4K
\ 0
41 fo 76% yisld —
13 examples RJLH

Solv=CPME/H,0 gty



F-9 Pd-catalyzed oxidative functionalization = Kuwano,The 57th Annual Meeting of organometallic chemistry of Japan,201

Ar PdClo{FMez)s (10 maol, AT
YTH ¢ R, e IO, AN g,
CN CSECOB (4.0 eql.“‘sr.) CN

PhEBr (4.0 equiv.)

1 2 CPME, 100 °C, 2072 h 3
entry  Ar(l) HNR, (2) 3 yield®
1 p-CICH, (1b) 2a b 83%
2 p-MeOCC.H, (1e) 2a Je T76%
3 p-CF,CH, (1d) 2a 3d  80%
4 p-MeOC.H, (1e) 2a Je 41%
5 la piperidine (2b) 3  92%
6 la pvrmrolidine (2¢) 3g  50%
7 la 24" 3h  60%

* All reactions were conducted in CPME (2.0 mL.). The ratio of
1 (0 4 mmol):2:[PdC1,(PMe,).]:Cs,CO,:PhBr was 10:20:1:40:40.
® The isolated vield of 3_® 2d = N-Boc-piperazine.

F-10 Pd—catalyzed Stille Coupling Nakamura,unpublishe«
f@SnBug
C}2N>_{NO: G OaM MNOo
Br—¢  v—er Pd(PPha)s /
‘—x)_ solvent
M. N reflux
1 2
Entry Solvent Temp. [°C] Time [h] Yield [26]
1 THF 66 (reflux) 12 6
2 toluene 110 (reflux) 12 26
3 CPME 106 (reflux) 12 72
F-11 Ru-catalyzed Suzuki—Miyaura Coupling Itoh, Chem.Lett.,2010,39,1050
10 mol%
—> Ru(cod)(2-methylallyl), —
\ X + ArB(OH)g \ Ar
RS NaO!-Bu or CsOH R
X=1,Br CPME/H0 (1011) ) 10 95% yield

60°C,12h



F-12 Asymmetric Hosomi—Sakurai Reactions Kobayashi,Angew.Chem.Int.Ed.,2011,50,11121

T Nu—Bipin) _ e
,.jh .-":'\
R OMe cat. In'Cl R Mu
rac cat. chiral Ag salt
15 examplas
high yields
Toluene-CPME er. = uplo 88.5:1.5
F-13 Pd—catalyzed Negishi Coupling Tamao, Chem.Asian J.,2011,6,350
EMind EMind | 4 EMind
c ry
o — o — "1L'n 5 F o
4 B (¥ = Br): 26%
+ THEMind)gin® 28%
]
EMind L
]
’rs}ﬁ—-m B (X = ZnX)
2
e
L)
" THEMIind}sin-out £5%
EMind TeEMind)s: 21%
i/ EL S b _
3 q_':,': :"J' = T EMind)y £2%
—

T TR Ebdind

Scheme 3. Synthesis of 5-7 and EMind-oligothiophenes. 1) a) [Pd{PPha).]
(25 mol% ), toluene, reflux, 12h; b) 1) nBulLihexane (1.0-1.1 equiv),
THE, —80 to —=20°C, 0.5 h, 2) CuClL (1.0-12 equiv), THE, —80°C to RT,
0.5-1.0h; c) 1) nBuLi/hexane (1.1 equiv), THF or CPME, —80°C, 0.5 h,
2) ZnCUTHF (1.2 equiv), THF or CPME, —80°C to RT, 0.5h; d) 5.5 -di-
bromo-2.2-bithiophene (0.5 equiv), [Pd(PPh;),] (2.5 mol % ), THE reflux.
48h; €) 2 (1.1-1.5 equiv), [Pd{PPh,),] (5 mol% ), CPME, reflux, 6-12 h.



G) Reaction with Lipase
G-1 Selective Acylation Fukunaga, Biotechnology Letters,2005,27,383.

OH CH, L] . QCOR, CHy R,
LA+ — A '
4+ C=CH, ———— + =0
g 7 o omSav. N #
< ~ n.l-con, e (lzu,
(+)-Suleatol Enol ester lsopropenyl acetate (IFA)  Vinyl butyrate H‘B_H.}
(SUL) {IPA, VAC, VBR, VFP) R]=(_‘[|ﬂr R:-CH’; R;=H, RE“(CHEHCHJ
cn._on, R, CH,.__CH, R, Vinyl acetate (VAC) Vinyl propionate (VPP)|
| Li -
o o b oo, 2 g + (:_-=0 R,=H, Ry=CH;, R,=H, R;=CH,CH,

\ / Org. Solv. [

', r:u,ou (Loop., g \_.{h:n LOCOR, n,

(£ )-Solkeral Enol ester

(SOL) (IPA, VAC, VBR, VPP)

Racemic alcohol Enol ester Solvent Enzyme activity [mmol (h - g lpase)™"] E value™
SUL VAC IPE 28 27
SUL VAC CPME 19 31
SuUL VPP IPE 29 26
SUL VPP CPME 26 45
SUL VER IPE 39 101
SUL VER CPME 15 o
SOL IPA IPE 5 4
SOL IPA CPME 8 3
S0L VAC IPE ) 3
SOL VAC CPME 197 3
SOL VPP IPE 68 i
SOL VPP CPME 667 ]
SOL VER IPE 173 11
S0L VBR CPME 450 13

*Reaction conditions: racemic alcohol (2 mmol); enol ester (2 mmol); Me, 2fCyD (43 mg)}PCL (10 mg) co-lyophilizate organic
solvent (4 ml).
"The enantio-preferred products were {R)-acyloxy sulcatol and (S)-acyloxy solketal for SUL and SOL, respectively.

G-2 Selective Acylation Akai, Heterocycles 2008, 76,1537

i — e

MK ° R
H” O St o’ nRCaHy
b + N
(£)-2 NoOE
lipase R Et
(5)-4b
Entry Solvent® Temp.. Time, Conv., E value (R»2, % ea” (S)-db, %6 ee®
°C day s
1° IPE 35 1 52 28 8O 81
2 IPE 23 1 26 33 32 92z
3 IPE 5 3 4] T2 10 Q7
4 TBME 15 1 44 29 67 RT
5 TBME ] 1 23 a5 29 96
6 CPME 35 1 31 31 40 a1
7 CPME 23 1 12 31 13 93
8 CPME 5 3 23 131 29 98
o THF as 7 =5 — — —
10 toluene 35 1 26 54 34 95

a} IPE: iPr;O, TBME: (BuOMe, CPME: Cyclopentyl methyl ether. b) The optical purity was determined by
HPLC analysis using Daicel CHIRALCEL OD-H. ¢} Cited from Eniry 2 in Table 1.



H) Microreactor

H-1 Horner-Wadsworth-Emmons reaction Kitazume,unpublished
. CPME
PhiH + (EtO):P(O)CHFEFCO,Et P
h h
T COsEt = F
F COSEt
I —isomer Z —-isomer
Yield: 9824
E:Z=3:1
D e
40 um ¥ =
I) Polymerisation
I-1 Cross Coupling Yamamoto, Polymer Journal,.2003,35,7,603
m Br@Br+ n /@
Br Br
1) Mg
— » ran-copoly(p-CsHa/m-CgHy)
2) Ni complex
[-2 1T —Conjugated polymers Tomita,ACS National Meeting, 2011
| — )
[/I———Ti[ll‘:'r";zl . _ t:jf Yog ;{O
Pro OPr =/ Gl k=
— (AR — 4 Ti iy (2.4 equiv) —-—’\ .
. Solvents () -'”] 50°C~rt,3h "
78°C~-507C, 12 s /n
v 7
== — I —
\ / Solvent:
\---”><'1=:-/
=, — THF (no polymer)
(Ar)= g_‘:i 5\!—; E_//- - \‘_é elc.
' = N ELO (M, ~2000)

CPME (M, ~ 5000)




J) Extraction/Crystallization
J-1 Crystallization

OH
002M9

&,

J-2 Crystallization

58 g scale

‘\\C02Me

COZME

OH
b 4 \COH

5 "CO,H

Shibasaki,Angew.Chem.Int.Ed.,2009,48,107(

0

cd ;9—« e 0—40

NH E—— : ~NAC
5

recrystallized from CH,Cl,~-CPME 95%ee=>99%%ee

Oshlkl Syokubai,2008,50,133

= @ e Il(d( cac)(PPhzpy)2

Formula

Crystal System

Space Group
a, A
b, A
c, A
v, A®
d, g/lcm
z

3

No. of Reflections

No. Variables

C39H35|FN202P2' CGH 120

monoclinic

Cc (#9)
24.269 (2)
9.2060 (4)
20.344 (2)
4067.0 (5)
1.499
4
4598
416

R: Rw 0.066; 0.084
R1 0.032
J-3 removal of unreacted raw meteriaks

\

QO —

Pd(PPh3),

Na,CO3

Hotta, Organic Electronics,2011,12.8

AC5-1CF3-120Me



K) Others
K-1 Gold—nanoparticle

HAuCly - 4H-0O + HS — nCi2Has

Et:SiH .
— gold nanoparticle
THF -

Mori, Chem.Commun.,2008,3882

Wakrbe 1 Formatuon of AuaMNP with a silane reagent™

Entry Silare Solvent ield g Sre/nrm

1 Ev.SaiH THEF 151 B.6 4+ 065
> EtaSiH" 157 H_og4 4+ O ooag
3 HSiMM e EL ) THE oo —

=3 H M e SaCrSs e 150 —

5 ( H Mo Si Oy — —

& { H M eSaO), — —

7 EtySiH i = AT 13.2 3 4= D9l
= CPMES 146 H.oE 4+ 058
© FBwCHCH oo L5 4= DG
10 EuCr — —

11 1.4 IDporx arse — —

1= DM E — —

13 FPhO " H & — —

Unless noted , the reaction was performed with dodecanethiol (001
ronrrney D LAl -S4 H SO (00 1 murmea )y and Ev,SaH (00 1 mrmeo D) weatby 10 sl
of the solvent at 25 “C. * 10,0 mmol of EtxSiH was employed. © Mon-
spherical nanoparticles rangng in sizme ffrom 6—60 am formed. < In-
soluble precipitate formed. © Cyelopentyl methyl ether. - Precipita tion
occurred during the reaction of HAWCL, with thiol.

K-2 Hard formation of Peroxide Sakakibara,Chem.Lett.,37,774(2008).

&H CHy ABH{Bond Dissociation Energy)
s
o 393.3 klfimol by CBS-Q) calculation

Legs o e

ABH9e(C—H:ether) = AH g ether radical) — AH®agg(parent ether) + AH"g(H*)

AHP(Heat of Formation). Structure

MM 3 Force Field Evaluation



Toxicological Data Merck, & Co.Inc.,Org.Process Res.Dev.2011,75,939

mgday pPperm
Solvvents PDE Limit Conc
MeCN 4.1 410
DMAC 10.8 1090
DM 8.8 880
dioxane 3.8 380
1,.2—DME 1 100
Ethvieneglvcol S.2 620
T oluene 8.9 890
THF 7.2 720
Me T HF S.2
CPME 7.4
Solvent selection guide GlaxoSmithKline plc., Green Chem .2011,173,854
Environm| Health - Life
Waste acute and Fla_mmabl
) ental _ lity & Cycle
) - recycling, chronic Ity
Solvent Cas Melting | Boiling |incineration, | IMPaCt | ctects on Explosio Score
number | point °C | Point °C | voc,and | fateand human N Environment
biotreatment| €ffeCtS 0N | eaith and ey al Impacts to
issues the exposure handlin produce the
environment potentia 9 solvent
t—Amyl methyl ether] 994-05-8 -80 86 5 5 5 9 8
t—Butylmethyl ether| 1634-04-4 -109 55 4 5 5 9 8
CPME 5614-37-9| -140 106 6 4 4 5 8 4
t—Butyl ethyl ether | 637-92-3 -74 70 5 5 4 4 9 8
2-MeTHF 96-47-9 -137 78 4 5 4 6 4
Diethyl ether 60-29-7 -116 4 4 5 4 6
Bis(2-methoxyethyl)] 111-96-6 -68 4 5 8 4 6
Dimethyl ether 115-10-6 -141 5 7 4 7
1,4-Dioxane 123-91-1 12 102 4 4 4 5 6
Tetrahydrofuran 109-99-9 -108 65 5 6 4 4
1,2-Dimethoxyethan{ 110-71-4 -58 85 4 5 4 4 7
Diisopropy! ether 108-20-3 -86 68 4 8 9
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