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Et,O THF dioxane  TBME 2-MeTHF CPME 4-MeTHP
B (°C) 35 65 101 66 /8 106 105
A= (°C) —116 —108 11 —108.5 —136 <-140 -92
IKNDBFRED 6.5 00 00 4.8 14 1.1 1.5
51N = (°C) —45 -15 12 —28 —11 —1 6.5
LogPow?) 0.89 0.47 —-0.27 0.94 0.77 1.59 1.9
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* ST HIATHN
n-HexSH, AIBN
WOH CPIIE. 90 °C> n-HexS/\,X\)IOH —_— > n-HexS/\/(/\)IOH

89%

* STNIIIN—ERAE
n-BusSnH or n-HexSH

\/:><0025t AIBN n-BuzSn CO,Et n-HexS/>:><cozEt
> or
~~/"CO,Et CPME, 90 °C CO,Et CO,Et

e 95% (dr = 67:33) 96% (dr = 85:15)
%
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OTBS > — #\
CPME, 90 °C 0 o
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S. Kobayashi, H. Kuroda, Y. Ohtsuka, T. Kashihara, A. Masuyama, K. Watanabe, Tetrahedron 2013, 69, 2251-2259.
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(o) 4-MeTHP*, 90 °C (o)
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76% (dr > 20:1)
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(TMS);,SFT CO,Et (TMS);SiH (TMS),Si CO,Et

. CO,Et
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70 °C

84% (E only)
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S. Kobayashi, T. Tamura, S. Yoshimoto, T. Kawakami, A. Masuyama, Chem. Asian J. 2019, 14, 3921-3937.
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//\/\ CPME, 0°c. " Bu;Sn OH
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- )\ OH 54 4B IV
=1 | (5 @ #RE 1 99.99% — 99.38%

Column : DB-WAX (30 m x 0.25 mm)
INJ temp. : 200 °C
AIBN DET temp. : 250 °C
X/ Column temp. : 50 °C x 5 min —10 °C/min —

200 °C x 5 min
Carrier gas : Herium
Flow rate : 1.0 mL/1 min
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S. Kobayashi, H. Kuroda, Y. Ohtsuka, T. Kashihara, A. Masuyama, K. Watanabe, Tetrahedron 2013, 69, 2251-2259.
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OH Bu;SnH OH
AIBN or V-65 W
/\/\/\ > Busn™
FZ solvent Us
reflux, 0.5 h

purity determined by GC (%)

run 4-MeTHP THP 2-MeTHF
initial 99.994 99.63 99.934
1 99.94 99.75 99.96
2 99.88 99.77 99.59

2 BHT is contained as a stabilizer. BHT%[F@T_—F_C/}\L/'% ﬁ'ﬂEE—F

: o > Q @
ZEH|
BHT (di-tert-butylhydroxytoluene) (ZZHIVIEEHR]) 2-MeTHF 4-MeTHP

S. Kobayashi, T. Tamura, S. Yoshimoto, T. Kawakami, A. Masuyama, Chem. Asian J. 2019, 14, 3921-3937.
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Mg, activator R‘JLR2 o
R-X > |R-MgX| > R1/\R\R2
X = Cl or Br GrignardsiEg
* ThERDGrignardstZFEn;a1E D
JV— i) L B TSIROEIRZZIEPE DN ?
highly hazardous Et,O 54 l
THF 138
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2) D. Prat et. al., Green Chem. 2016, 18, 288. CPME 4-MeTHP
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MeO Br
DIBAL-H (cat) \©/
>

Mg

solvent, rt, 0.5 h

CPME 65%

-
60°C,3h

THF 78%

-t

MgBr

2-MeTHF 82%

—_—
solvent
0°Ctort

- CHO MeO X
: l S

N OH
Z
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Grignardit ZEDFASNER

* CPMEBIE CRARUZGrignardstEZED 4l

OMe

©/ MgBr
82% (87%)

71% (83%)

98% (85%)

)\MgCI

86% (87%)

S. Kobayashi, K. Shibukawa, Y. Miyaguchi, A.
Masuyama, Asian J. Org. Chem. 2016, 5, 636—645.
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DIBAL-H (cat) o (20 mmol)
CPME, rt, 0.5 h 60°C,3h
(30 mmol)

=4 @Y

[*\ (RIERE)

R

MgBr

CHO
(T o

(10 mmol) .
(g™

CPME, rt,1 h
1st: 94% yield*
2nd: 94% vyield*
*based on aldehyde

[EURCPMEDFEE (F]HAME99.97%)
1EBOEYNE : 99.48% (GCHH)
2[EIHOEINE : 98.72% (GCHHT)
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Asian J. Org. Chem. 2016, 5, 636-645.
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n-BuzSnH | CPME o
AIBN 90°C, 0.5 h (Ph3P)2PdCI2 SWIE’ —-78°C HO OTBS

- CPME, 45°C, 4 h
ST HIRIG © . 290 _
s ﬁ*%ﬁ,:l 1st: 82A>(E/Z—19/1)
{n-Ban\/;ét — DIVYTRIE = ond*: 74% (EZ= 7/1)
Q NS
o Me,CuLi-Lil? g;(/ﬁ‘ OTBS
- P~ VIR o > = /l/
(Ph3p)2PdC|2 R CPMEs —-78°C
CPME, 60°C,3h| O 0.8h (o)
_ 1st: 46% (E/Z = 4/1)
HERD 1.0 M Et,0 B8R %= {EFA 2nd*: 45% (E/Z = 5/1)

bMeLi (2&§2) & Cul (1X4=E)H 5CPME-Et,0 (1:1)@&K & U TR

*WI 2B B IEUNA R 2 EH
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* Grignard it CHO
e Y ®
/@ DIBAL-H (cat) X
' X v
X solvent —-78t00°C, 1 h OH
Br 0°C,2-3h MgBr

X =Cl X=Cl CPME:35% 4-MeTHP: 66%

X=F X=F CPME: 0% 4-MeTHP: 77%
* hvIUSI Rt OH

(o) SiMe3 .: SiMe3 n'BU3sn C5H11
= i-ProNEt, (Ph3P),PdCl, (Ph3P),PdCl,
Cul, 4-MeTHP 4-MeTHP, 60 °C
(o)

PhB(OH),, Na,CO, I n-BuMgCl (in 4-MeTHP)
5% Pd/C CuBr-SMe,, 4-MeTHP
0 4-MeTHP-H,0 (1:1) —78t0 0 °C

G B4

96% Chem. Asian J. 2019, 14, 3921-3937. 91% dr =1.6:1
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1
: 0
TEMPO (cat.) CHO 1 . t+BuOOH .
OH TCCA (0.4 equiv) | PivO”~ " OH VO(acac), PivO~ " OH
) X aMeTHP, /. x } © ‘ 4-MeTHP ‘
= ’ N -Me K
: TIPSO O 0% 27pn TIPSO o
X = NO, X=NO,:94% | 07L 70% 07L
X = OMe Decet X = OMe: 74% | Ph
ess-Martin I 2-phenylethylamine
periodinane CHO 1! CO,H EDCI, DMAP o
NaHCO, 1 (6) > NH
- | 4-MeTHP
4-MeTHP i r, 23 h, 72%
X = NO, 0°Ctort X = NO,: 91% i
X =OMe X = OMe: 90% : palmitoyl chloride OMe
(COCl)z, DMSO : (7) Ar OH pyrldlne, DMAP .~
THPO EtsN »THPOﬁ\ i ~ T 4 MeTHP, rt 0. CysHas
OH 4.MeTHP CHO | quant WeO )
-78 °C to rt, 90% : (0]
1 Grubbs |
OH OH 45 1 EtO,C Z (15mol%) Et0,C
\ MCPBA | (@) - ><j|
. ! Et0,C N AMeTHP EtO,C
4-MeTHP i rt, 2 h, 92%
50 °C, 24 h, 84% |
dr=1.2:1 !

Chem. Asian J. 2019, 14, 3921-3937.
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S. Kobayashi, T. Tamura,

Asian J. Org. Chem. 2021, 10, 2675-2681.
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*x SV R=IVDERL ('“'Tiﬁfﬁ? =E5E),

OMe OMe
Mg ©/ ©/
1.4 M HCl in CPME

H

MeO Br
\©/ DIBAL-H (cat) ~ HO E Ho .
CPME, 60 °C —78 °C to rt @/\ “ 2. recrystallization ©/\N+/
| | _
Cl

(x)-tramadol-HCI

*HEFITIVOEH (RIEYZSEAEIEILIE SR (based on ketone)

n-BuLi, 4-MeTHP

/@/ \L -78 °C Me,N
NMe, ; MezN o _)

1. Mg, DIBAL-H /©/ 1 HCI, MeOH
Br " CPME, 60 °C o ph Li N""ez 60 °C
y
2. 0 7810 0 °C, 72% o 2. aq. NaHCO,  Ph—{\ on
Meo‘NJ\/\ 92%

| Ph (based on amide) tamoxifen (Z/E = 2:1*)
*ZFEBERTTHERE

Asian J. Org. Chem. 2016, 5, 636-645. Chem. Asian J. 2019, 14, 3921-3937.
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