wo 20207129899 A 1 | NI 0000 KPP0 0 0O

) FRFBAEFWICE DWW T LRI N -ERLERR

10) B2 RES
WO 2020/129899 A1l

#1585 BIIKRZZEAKRRKXENRN Osaka (JP).
&) £ A (TSURUGI Hayato); T 5650871 ABRIT
WREBILAE1®1 S BIIAFEARRKRK
%A Osaka (JP). ZIVT v )& NoH
\ 7 (TALODE Jalindar Bhausaheb); T 5650871
AEFREABILAETR1I S BIIAF
EARRKREFA Osaka (JP).

(19) AR ERIPT EERRE 3
ERESR gf
43) ERABA ?ﬁ
202056 B 25H(25.06.2020) WIPO PCT
(51) EFREFEF o 4a:
CO7C 327/28 (2006.01)  CO7B 61/00 (2006.01)
CO7D 309/10 (2006.01)
(21) EFEHREES - PCT/JP2019/049174
(22) ERRERERA - 20195128 16H(16.12.2019)
(25) EFR RO EEE - BHAGE
(26) ERRAREDERE : BHAGE

(30) BEET—4 -
¥R 2018-235903 2018 12 17H(17.12.2018) JP
R 2019-034357 2019 2H27H(27.02.2019) JP

(7)) HEA: % X & 4 b 7 ¥ ¥ (TOKUYAMA
CORPORATION) [JP/JP]; T7458648 lLMIEE
R ERZET 1 2 1 5 Yamaguchi (JP).

(72) B : B9 M= (SEKI Masahiko); T 7458648 LI
AERETEHET1&15 KXt b2
¥ ¥ A Yamaguchi (JP). EE EMASHIMA
Kazushi); T5650871 AR AF MR HE ™ ILHE 1

(74) RIBA: K H# 752, % (NAGAI Hiroshi et al.);
T1000005 RERATFARBERXRADOA 1 TH
6FE 65 BHAEMALDOREIL BMK
FREREIERT Tokyo (JP).

B BEE(RTDOLRWRY, 2 TOREADENRF
EAEHE): AE, AG, AL, AM, AO, AT, AU, AZ,
BA, BB, BG, BH, BN, BR, BW, BY, BZ, CA, CH,
CL, CN, CO, CR, CU, CZ, DE, DJ, DK, DM, DO,
DZ, EC, EE, EG, ES, FI, GB, GD, GE, GH, GM, GT,
HN, HR, HU, ID, I, IN, 1R, IS, JO, JP, KE, KG, KH,
KN, KP,KR, KW, KZ, LA, LC,LK, LR, LS, LU, LY,
MA, MD, ME, MG, MK, MN, MW, MX, MY, MZ,

(54) Title: METHOD FOR PRODUCING C-ARYL HYDROXY GLYCOXIDE DERIVATIVES

(54 FEBADEHM : C—7)—ibeROx>J) 2% REEROEESE
HO_ Ar 4
OR
O Y
1
R'O R
OR2 (1)
OR® OR3 O
1 <
R'O : : s-a
OR? OR*
(1)

(87) Abstract: In order to provide a method for the economical and efficient industrial production of C-aryl hydroxy
glycoxide derivatives, the present invention provides a method for producing a C-aryl hydroxy glycoxide derivative rep-
resented by formula (1), the method comprising: a step for reacting a compound (II), which is represented by formula (IT),
with an organic zinc compound in the presence of a nickel catalyst or a palladium catalyst in order to obtain a reaction

product; and a step for removing R’ from the reaction product to obtain the C-aryl hydroxy glycoxide derivative.
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TILEZIWEENESFOND, 2MEOEEKERIEKEREE LT, BIZE.
TPIFLVE FILSZLVE PLFZLVESEDEITFLND,

[ZILERIVE] 1B, PILAVDS 1 EOKRRFERETHEICLYE
MIN3 1 HOEREEZRERT 5, 7ILFILEIF HRK BRRFINLOD
HAEDEOWTNTH>TEHELL, BB, BROTILFILER >/07
IWFIVE] ERAZETHD, HIRIF. BERTH->THIWL., DIRFIRTH
STHELW, PILFILER, FFELLEK, BERXIEDREFEIRTHS, BHE
ROTILFINEORZRIE, EE1~20M@. FELIE1~10@. &Y
FELLIET~8/E, FY—BHFILLIFT~6@E. LY—BHFFLIE
~4ME, FY—BHEFLIIZT1~3ETHD, FREHEROTILFILEDKR
iz, BE3I~20M@, FEL<IE3~10ME, LYFFLLIZ3~8MAE.
SY—BHFLLE3I~6E., JY—BHFFLLIE3I~4ETHS, RIKOD
TIFILEORRBIE, BE3I~20M@, FFELIF3~10@. LYIFE
L<IE3~8ME. &Y—BEFFLLIE3I~6ETHS, EHRILDIRHIX
Wy EBRBDEEETI2TILFINEORRRIL. BE4~20M@E, #FFL
{IF4~10M, YFEL<IZE4~8E, JY—BIFFLLIZ4~6MET
HB5

TILFIILEE LT, flzE. A FILE ZFILE FOELVE 1V T
OEILE, n—TFIE AVITFILE sec—TFILE tert—7



WO 2020/129899 15 PCT/JP2019/049174

[0026]

[0027]

FILVE, RUFIVE AFVIE, AYNFUILE ATFIE 4, 4-
TXAFIRYFIVE, FOFINE 2, 2, d—=KN)AFIRVYFILE /
ZNWVE TUNEBSEOEHRXEAREROTILFILE; > o07oELE
YOO TFNLE POARVFLE YroaaFYIE. voanTFIL
B /00 FINEZEORROTILFILE ; >/ORVFILAFILE, ¥
JORVFIIFINE, >7ORVFLTOELE, > 7ONFIILAFIL
B v7OnF U I FIESOEHRXEDRFERES SRR & %2H
TETINFILEENEFOND,

[PV ZIVE] & PV UL TROKRRFERET D2 &ICLY
EREINZ 1V ADOEREEZRERY 5, FILTZIER, P ed 1 EDR
FR-RKRZEWEESEZET S, 7ITIER HR BRERUTINh S OHEH
EHLEOWTNTH>TH LW, BB, BROTZILFZIVER T>o0O7)
JZILE] ERAETH D, HRE, BEHRTH>THELWL, DIREFIKTH
STHELW, PILTZIEIF, FFELCIE, BHRXXEDRFERTHS, B
HIROT7 I ZIEDORRBE, BE2~20@, FxL<IE2~1 0fE,
SYFFLLIEF2~8@E, LY—BHFLLIE2~6ME. JY—BFFLL
E2~4@ETHD, DEEROTILr I EDORFEHIZ. BE3~2 0ME.
FELLIFE3S~T10ME, LYFFLLLIF3I~8E. LY—BIFFLIF3~
6fE. LYU—BEFFLIE3I~4ETHZ, BROTILTZIEDRREUL
CBEE3~20ME FFELLIE3~10M/E, LYFFLLIE3~8ME LY
—BEFFELIZ3~6ETH D, BEFRHRXITDRFIRES & RKEBDE%2H
TEHETINTZNEDORFRIE, BE4~20M@, FFLLIE4~1 0@, &
UiFFE L<IF4~8@ LY—BEFFZTLIE4~6@ETHZ, 7ILFZILE
ICBITZ_EHEEORIE. BF1~9@. FFELIEF1~7HE, LYFZL
IE1T~4@E. FY—BIEFFLIIET~3BEBTH D,

TILTZLEE LTI, flziE. EZVE, 2-FORZILE, 3-TF
ZIWE, 2-TFZIE 4 RUTFZIE, 3—RUTFTZIE 2-AF
ToIE 3—A"FEIILE 2-A~ATFDILE 3—ATFDILE 4-
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[0028]

[0029]

ANTTFZNE 3—AVTFZINE, 3—/FZIE 4-TEZILEFOE
HRXIEDRBEROT7 IV ZIVE ; oo 7axRz)VE, o077V E
C2oORVFINE, vrOAFEDIE YO FDIVE o0
FOTZINEZEORROTIVIZINE ; > oORVTFZIILAFIVE, ¥o0
RYTFTZILIFILE, 2>/ORVFITOEE, >r7ONFEIILAF
WE, 2 70AFENIFIEFTOBEHERIEOREFEIRE D & RIRED &
EETBTILTZLESESBFOND,

[PIVFZILE] . PILFUDNSTROKBERFERET DI &ICLY
EREINZ 1 ADOEREEZERT 5, FIFDIILER, P<eH 1 EDR
FR-RFRZEHEEEET S, 7IVFDIEE, HR BRERT I LDHEH
BEHLEOWTNTH>TH LW, BB, BROTZILFDIVEE T>o0O7)
FINE] EAETHD, HRKK, BEHRTH>THELWL, DIREFIKTH
STHELW, PILFZNEIF, FFELIE, BHRXXEQKRBERTHS, B
HROT L F DI EORFRIZ, BE2~20@, HELLLIE2~1 04&,
SYHFFLKIF2~8M@E., Y—BHFFLLE2~6ME. FY—BHFFLL
E2~4@ETHD, DIRBEROTILFZIEDRERRIL. BES~2 0FE.
FELLIFA4~T10ME, LYFFLLIF4~8E. LY—BFFLIF4~
CRETHD, BWRODTIFZINEDRFEHIL. BE4~20E, FELKE
4~10ME, FYHFFLIF4~8E, LY—BHILLIE4~6CETHD
o BFHIRXITDIRFRE D SRR EZ2E T2 T7ILF I EDORERIL.
BES~20M@. FFELLIFS~T0M@E. YBFFLLIFE~8ME. &Y—
BRFFELLIE5~6ETH2, PILFZIEILBIT2ZE/HSONIE. BE
T~9M@, FFELLET~7HE, FYFFLET~4@E, FY—BHFFL
<IE1~3@TH S,

TILFZIEELTIE, AlxE 2—7AOCZLE, 3—TFZIE, 2
—TJFINE, 4 RUYFDJE 3-RIYFDIE, 2-~FIIIE,
S—AFUZJE, 2-~"TFIE 3—A"TFZIE 4-—-~"TF=ZN
BE 3—FIF=-LE 3—/ZZIE, 4-FIINESFOEHERIITS
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[0030]

[0031]

[0032]

[0033]

[0034]

[0035]

SR DO T FZIUE; o7 FZLE, /Oy FoLE, vrOnN
TFoINE, 2o0F 0 FIBEZEORROTZIVFIE; v /aRVF=
WAFIE, SO0ORVFZIIIFIE, /7Oy Fo7OoELE, &
JORVFZIAFIVE, 7 ORVYF I IFILESOERIRIL DK
KD ERREBDEEBT D TILFZIIESFN BT LN S,

T7ILEFLVE] E TILFILENS TEDKREFERETZ I &ICE
YERINZ 2MOEREZRKT 5, 7ILFILEICEAT 2EIE. s
A% TH 2,

(PIr=LVE] E. PILVTZVEDNL 1 EOKRRFZRETSZ &
WEYERTIND 2MOEREEZRKRT 2, 7L ZIILEICET SR,
LERERKETH S,

[PILF=LVE] & PLFZUEIS 1 BEOKRRFERETSZE
WEYERTIND 2MOEREEZRKRT 2, 7ZILFZIILEICET BRI,
LERERKETH S,

[BEGRKILKRRE] 3. BFEBRRIEKREDOKBRRFEHRETZ
EICELYERINZEREELEKRT 5, [FERRIEKRRE] &, XRIC
BLT, TEXIE2HOEREEARKR LB, UT. 1HOFEKRRILKR
BEAY [—BEERRKIEKREBE] . 2MOEEKRRIEKEEEE [-EEK
RIGKBRIRE—] ERTHFENH 2, 1 HOFEHRRIEKRRER (7)) —
WE] EERTHY. 2AEDEFEERRIEKFREL (7Y -LVE] tEFH
TH 5,

FERRIEKRREE LTE, AlzaE, BEREANEZER Bl 21K
ANIZIBR) OFEBEERFKRBENSBETFOND, FEKRRIEKZREBEL
BEI1~4BR. FELCRT~3BR, JYFFLETXE2BRT
b, FEHRRIEKRBREILS T I2BRERKEZRTOHE. BE6~18(E
CEFELLIE6~T4E LYFFELLLIE6~T10ETH D,

BEXOBEEHERFKEREES LTR. fIAE. 7zZLEI BFLND
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[0036]

[0037]

[0038]

[0039]

BEERRIEKRBREICE. BESBRAOFEERKIEKZRERVTEIMIC
BEMINEBEEZRADFTEERRIEKRREDEESIND, BOMICRENS
h-EEZ2RADOBEHRRIEKZRER., BRZEBNT 2BEDO 5 KR
INEHBESRADBEEERILKRRETH D, BEZEADFEERKILK
FREREE LT BIZIE F7FLE PUMJIVE Tz bLZE
TS EZLE ELZVESD2~4BAOEERKFKRREICMA
T ZIVFLZWVE AVTZIVE, PEFIFLIUENETFLONS, &
DRICEMINEWEEZRANOBFELRRILKREEE LTE, FIZE Yk
ROF7FIVE, A VFZIWVE TEFITZVEENETOLND,

2MDFERRIEKERERE. 1 MOEERRIEKEEENS 1 BEDKE
RFEBRETDIEICLYERIND 2MMOBHRETH D, 1 MOFEKX
EKRREICET 25AIF. EEREAKRTH D, 2HDFEERKIEKRRE
ELTHE BlziE 1, 3—7x=LVE 1, 4—7x=ZLVESEHNES
bnd,

FERFREREE] . BERERTE LT, RRRFICMAT. BERRT
 MERTFRUZBREFHIOLRZENSHMILTERINS 1BAULLOAT
ORFAECEBANESER Bl 2BRAXIEIEBR) OEBKER
B GEEEHRERRE) NoKRRTERET I EICLIYERINZER
ERKT S, BRHHEERERE] &, XRICHELCT, 1@XIE2H0OEE
ERKLIBS, T 1 EOEKEERREES [—BIEEREE] . 21f
DEEFEERIREE [—BBRERRE -1 EXRIHBEVH D, 4. [HEH
HERR] 2E0ERE (BIAE. BIGRERRETF I E, BUHBRERRL +
SEE) LB TBHERERR] &, BHFIRERRELEKT %,

EEERBEICEEINIATORFORIL. BFE1~46. FFLLIE
1~3@ LYFFELLIFTXE2BTHZ, BIHRERBEOSHIL. &
E3~168. FFEL<IE4~108, LYFFLLIEFE~88, LU—FE
TFELLIES~T7T8, JY—BIFFELLIIEXIEI6ETHD, BIHEERER
iz, Az, BRA, 2EAXRIBATHY.,. FFLLIEERANIE2
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[0040]

[0041]

BATHD, BIHERERREICS I I2BRERKRRTONIZ. BHEERE
EDOATORFHRCERICG U TEEEBRIND, BHBEERREICST
DIREMRRERTOIE. BE2~1 2@, FFL<CIE2~8E. LYUKFE
LLIE2~5@TH 3,
BEXDOEHEEREREIR. flzid. BRADOBMEBHEERREETHD
o BIRADLAFEHEERRER. ANBEESOHIL > TRIERINWE
BADEMEEREETHD, —EEMEBICEWT, BEADOLRFMAEMKE
REREIZ., 1 ~2BOBREFEEL, JOERBEICSVT, BRADL
MEMREERERER. 1 ~2EBOMERFZ2T. HOEEBEICEWT,
BEXOMAMEHEEREEIE. 1 ~2@E0BREEFRN1 ~2@E0OKER
FEE0, JOEREBEICSVWT, BRADOBAMEBHEERREIR. 1~4
BORERFA23T, BOEEHEICEWNT, BBXOHENEHEEREBE
iE. 1 ~3@EOBRERETFE. 1 ~2EAOMEBRFTRY/XIZ1 ~2@EDEER
BF&a280, BRAOBIMEHHEERREILSWVWT, BEEBXT 2 2E0
RERFATILFLVETEBINTVWTE LW, BEBEROHMEBHKESR
BELEVWT, REERTIRERTOIEHET 2 2EDORRRTHI-E
BEEMHRLTWTE LW, BREAOHMBHEERREICSVWT. B—iK
RETICHREET 2 2@DKREFAS. 7FVETERINTVWTH LWL, &
BAOHMEHEERBENSE LE2AFVEORIE., IFEL 1 XIE2
BThHd, BRADHEMEHEERREILEINIATAORTIRERTT
H3%e,. BRAOBIEHEEREREIE. P4FY FMETH-oTH LW,
BIRADOEHHEERREE L TR, A FYVYIZLE FF25=
WE, FASZIE, FEFIDIUE FFEIZILE FISZIE T
FSeEROFIZLE FhZeROZ7ZZ)UE, EOVZULE oYy
ZIWVE AV ZIUE AV DNE FFYVYDLE FF
BT ZILE ESYVYZLE ESVYUTVZILE FFYVILE F
FYVIZNE FhSeEROAVYFFTYIYILE FhSerOFFHV Y
WE, TSROV AFHYYILE EXRYIZJLE EXRSTVZLE
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[0042]

[0043]

ThSEROBYYZDUE, JerOoBYYZLE Y ROFAFESZ
WE, FhZeROEYIYZE FhSeROBYS YD LE, YER
OESZIVE, 75 ROESZIVE, FhSEROFAESZIE, £
WRYZIVE, FAFEILRY ZIVE (BEORMERFIZIBLELINTE LW
TERZWE, ITERZNE, TEEZIE FFERZIVE TVH
ZIE, PTYVAIINEFD3I~8EOERADEHGERRENZESFON
oy

BERNOEMGEREREREICIE, BoMICHEMINCERNOEEEERE
E+053n 3, BOWCHAINZEBRADOEFERERREIL. BREEX
TEREED—EBOIKRIEINCBERADFEEERRETH S, BBONICH
MINBERAOFEHERREL LT, AIZE, 4, 5—YEeRO—1
H—(X4YVUYLE 1, 2, 3, 6—F > rROBYIJIE 4H-1
, 3—FFHIZJNE 5, 6—-YeRO—-4H-1, 3—FFHIZJLE
ENBFOND, BOMICRENIN-ERAXOBFERERREICLSVWT. @
—RRRTICHEET 2 2BOKRRFH. AFVETBERINTVWTE LWL
o BROMICEAN S NERRNOEEERREENE LB FVEORIL.
FELLIFTXIF2@TH %,
ZRADEHEREREREIL. flzid. BELRAOEBHEERRETH S
. BELRADEHHERREIR. FIZAE. BEZERADHMEBHGERE
THd, MEZEANDHEMEBHEERERIZ. EABEDOHICL > TEIENK
INEBEELGRIAOEIBRERRETH D, —EREFRERICSEVWT, BEEER
AORMEBEHEERREER. 1 ~3EOBREFEZ20, NOEREREICS
WT. BEZRIAOBMEHEERREIE. 1 ~3EMMERTFEZEL. 5l
DORFEHRBICEWT, BeZRAOHEMEBHEEREER. 1 ~3EOER
RFRERC1I~3BEOMERFE20, HOEBBHEICEVT, WELEAD
FRFMEEREERRER. 1 ~5B0RRRTEZEL, HOEBBHEICSEWNT
. BEZBRAOHBIMEHEERREIZ. 1 ~4EOERRTE. 1~3ED
MERFRT/XE1 ~3EOEBRRFEE2T, BeEEADOHEMANK
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[0044]

[0045]

[0046]

BERREICSVWT, REBRT 2 2BORREFITZILFL VETREI L
TWTH IV, EESZERADCHMEHBFEEREEICEWVWT, BEBHT 5K
ZEFOOIEHMETZ2EORERFNAZERSETERL TVTHE LWL, §F
EZBRRAOHMBHEERBREILSVT., B—RIRREFILHEEST 2 2@EDK
RETH, ZFVETBRINTVLTE LY, BEZBRADOEHEEREE
BNELEZAFVEDOHIE. FELIE, 2XE3ETHZ, HBEZER
ORMEEHEERRELEINIATORTHIMERT CHIBE. BES
BXORMEBHEEREREIE. VAFY NMETH->TH LU,
MEAZBRADOEHEERRES LTE, flXE #9rkO0—-1H—4
VAV RYJIE, FAerROX/ JIIE FAROAYVF/ JILE ~AF
e kOo—2H-[1, 4] YF*x>/ [2, 3—c]l EOYLE 3-7
eSO [3. 1. 0] AFH -3 —AILEZEHNEITLND,
FEEEREREICE. APODRABRRELTEIND, ALORAER
BRER, 2ECERNS T EORAEORZERTEHE L THEAINALERRET
Hod, 2EOBOMAHAELEE LT, flzE, BBXOREHEEREBE S
BERXNOEHKRRKIEKRRE B, >/7a7LFILE 220705z
WEE) toAabt, BREADOEWEERRE S REXNDOREHKEERER
HEEDHEAELESENIBFONE, AXOBRERBEICSWV T, BEHER

TORRETDOEHMIZET 2 2EDRFRFAZEFESZFHR L TVWTHL
W, ALORFERREILSWVWT, B—RRREFILEET 2 2EDKRRTF

B FFRVETEREINTWTH LW, AEORAERRENELEZ L+
VEOHIE, FFELKIET, 2XIE3BTHD, AEOBRIERREICSE
NHEZANTORFIMERFTH S50, ACORABREERL, JFFIFR
AETH>TH LU,
ACOBRAERBEE LT, fIAE, 2—FFH-6—-7HED [3
3] ATHZNE, 1 —FFH—-6-TH2REO [3. 3] ATHIYZILE
. 6—FFH—1-T7HFIEO [3. 3] ATYZILE 1 -FFV-2,
8—IF7H2KO [4. 5] FTA=ZNE 1, 4-IFFH-8—-F7HREDO
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[0047]

[0048]

[0049]

[4. 5] FHZILE, 2—-7H%2E0 [3. 3] ATFILE 7T—-FFH
—2—-7H¥220 [3. 5] JZIE b5, 8-FFH—-2-F7HFIEND [3
LAl FOFIE, 1, A—UFFY-8—THREDO [4. 5] ThHZIL
B 1-—FF52E0 [4. 5] THDIEEZENEITLN S,
[FEBRERRE] X, BERRETE LT RRETICMA T, BRRT
 MERTFRUZBREFHIOLRZENSHMILTERINS 1BAULLOAT
ORFEECERARBERADFTEHREREN O KRRTFERET S L
WEYENRINIEREZRRT 25, FEGKERERE] 3. XRICH LT
1R 2MHOEREEEEKRLES, UT. 1AOFEHRERREL -
FEGERRE] . 2MOBFERERREEL [—FEGERRE -] &7
BENH D, 1 MOEEEERREIE AFO7Y—ILE] CEARTHY.
2MDEEBREREBEEL (NFO7)—LVE] EAKETH D,
FEHRERBEE LTE. Az, ERAXEZBRAOFEHRERRED
Eifonhd, FEGEERRER. BE1~48RX, FFLE1~3RR,
JUYBF LR TR 2B TH S, FEGERREILEINEIATORT
DL, BE1~4@E. FFEFLLLIET1~3@, LY—BHFFLIZT1XIE2
BThH?, FEHRERBEOEHIT. IFFLIEF5~148, FYFFELL
IZ5~108Th3, TERERBEICESTI2BERRRRETFORIE. ~F
ORFHRVCEHISCTEEREINS, FERERREILS T 2BREK
RRRFOREIE, BE3~1 2@, FFLLIE3I~8@E. LY—BIFxLL
IE3~5@THD, FPEHEERBEILSVWT. A—RERFICEETS2E
DKFBRFHN, 7FVETERINRTWTELL, —EEBEICEVT. B
BHEERREIR. 5~7B0BERANOFEEERRETH D, HIOEMIE
ICBWT., FEGREREBEIZ. 8~14802BRAXIIIBROEELESR
BRETHD,
FEBEERERER. AR BRXOFELEERRETHD, —EMHE
ICBWT, BBROEEKRERBEIZ. 1 ~2E0BRRTAS0, JIOXE
EREICEWT, BRADEEEKEERREIR. 1 ~2@E0MERFEZ2T,
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[0050]

[0051]

[0052]

FOERKEICEWT, BRADOFEHERREIL. 1 ~2EOBREFR
Y1 ~2@OMEBERTEET, HOEBEEBICEVWT, BRAOEFEHEER
RBEIE, 1~4EOBRRRETZ22T. JOEBEEICSVWT, BERADFE
BHERBRER., 1 ~3EOERRETE. 1 ~2EOHMERTRT//XIE 1~
2ROBERRFEZ2T,
BRAOFEHEERREE LT AIZIE EUILE EVFIZILE
CEVIVZDLE ESYZIE FIDIE EOULE FTVIILE
AVFTIIILE ESVIILE AIFVVIVE TYILE FFTY
JIVE, AVAFHVYILE, 7FBTT7VIILE BIZE 1, 2, 4-
AFHGITVUNLE 1, 3, A—AFHYITVYILESE) . FTITVY
WE Bz 1, 2, 4=FFIFVIILE 1, 3, 4—FFITYVY
IVEZ)  NUTVUYLE B 1, 2, 3S—-RUFPYYLE, 1, 2
, A—RNYUTYVILESE) . TSV YILE, MNITPZLEEDE~TE
DEBRDEERERBENZTOND, BERAOFEHREREEICBVT
. B—RRRFICHEET 2 2OKREFHS. FFVETELINATWVWTD
dW, BEXOFERERRENELEBZ2AFVEORIE. IFFLIE1X
Z2ETH 3,
EERERRER. I, ZRAOFEHRERRETHS, ZBRADFH
EHEERBEIL. 2R BEE2BRAOFTEHERERETHDL, —REHE
ILBWT, WESBRADEEHRERERER. 1 ~3EOCBRRTEET, 5l
DEBEEICEWT, BESRAOFEHERREIL. 1 ~3EOHRERT
EET, JIOEBEEICSVT., BEERAOFEHREREEIE. 1~3E
DBFZRTRU1 ~3EOMBERT 22T, HOEBBREBICSVWT. BEZ
BRAOBELERBER., 1 ~5E0BREFE2E2L, ROEHEHEICEW
T. BESBRADFEREREBER. 1 ~4BAOERERFE. 1 ~3EDOHK
BRIFRV//XE 1 ~3BOBRETFEE2ST,
MAZBROBEEERERREE L UL HIZIE RYYFAF T ZILE,
RNV ITZZWE RVVAIET)IVE RUVFFHVYILE RvY
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[0053]

AVFFRHVVIVE RVVIFTIIVIVE RXRVVALAYFTIVIVE RV
VENY)TYYILE 414V EYSZDIE FI/EYYZILE 7OEY
ZLE, EnoBY YDA ESVOEYYDIE FFHVOoE)Y
—IWE, FTYVOEYIZLE AIFVESTVDIE 15V EYTY
ZIE, FI/EBYIVILUE OB IYDLE EOooBEYIvo)L
B ESVOEBYIYDLE AFHVROEYIYDLE FFTYROEYX
VLA, ESVRNITYZLE FTUMI2, 3-b] FIZILE T
I/FYFAZNUNE AVRIVILE AVAVRYIVE TH-AVEYJY
WE, TVZNE AVFIIVLE F/YIE 795V VE F7F
DIZNE F/FRTYZDLE FFVI)DWUE YU/ )ZVE AN
VOIE, B—AIKR)ZIWE, 7z MNITZUVE 7U)TZIE,
TJxFVZINE Jx/FTIVNE 7/ FH I NEEFEDND8~148
DIEELZEBER (FF L 2BAXEIEBR) OBERERBESHIETS
N3, SBROFEEERBREICBVT, AB—RERFICHEAST 2 2EDK
RETFN, 7FVETBRINTVLTE LV, ZBRAOEERERBENE
LB2AFVEDORIZ. FFELIFT. 2XIE3ETH S,
EERERBEICIE. BOMICHEMINAEE Bl BBRXOEEK
RIEKREBE, BRAOFEHRERERES) 267 2MESBRAOFEHRE
RERE BIAE, FERRICEWHERERENES LLRAES) 38830
%, BAOMICREMSNAEBREET 2MELBAOEERERERER. BE
BT 5RBEO— I KRIEINALBERZET H5HEELERANDFEHEERERE
EThHd, BBONICRMINCBBREET 2MESBRADEERERRE S
LT, BIZIE YeERORVYYISDLE ROy V43890
B JeRaRvYVAFRHVIILE JERORVYFTV)ILE JER
AORYYAYFTYIYIE, PerfOor7b [2, 3—b]l FIZIE F
fSeErROqAVF/)IE FhSeROF/YILE 4H-F/)P =)
B AVRYZWE AVAVRYZUVE FhZebOFT/ [2, 3-
cl EYVYZLE, FhSeERORVYTFEEZLE, TS ROF/F
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[0054]

HUZIE FhIeEROT7zF VNI YD VE AFFENOTZ/FT
VIIWE AFHEeE RO/ FYVNE TSROV ZE
ThSEROFTIFIUILE FRSEROFFVIYZLE FTRIE
FO>> /Y Z)VE, FhSeEROAMARVYLE FhSERO-B8—75
WRYZIE, FhZerOF77 )Y ZIE 73ROz VLA
ThSEROFAFFTFUToUE FOSEROMVFSDILESFEDI ~
14E80mEZEREN (WE LR 2BAXIEIRR) OFERERRESHN
EFfoNhd, BOWICENINZBEREZET 2HEEZRADFELRERRE
IKBEWT, B—RFFRFICHEET 2 2EDKRREFNS, 7FVETE#RIN
TWTHEW, BOMNICENMINBREZE T 2MBESRADEEHERR
ENELB2AFVEDOHRIZ. HELIE1, 2XIE3ETH D,
EEHRERBEICIE. BONICHNINABEEZBAOEEREREES
FEIND, BOMICANINCBEESRAOFTEGRERREL. RBEEK
THR/ED— MO KRIEINALBERZETIHEELERADFEHEERRET
Hb, BBOMICRAMNINABELEAOEEREREE S LTI, AIXE,
1, 3=YeRORVYAIIYV -2 —FZIVE, 2-—-RVJFFHY
V) ZIVE FOSeROAMYVA Y R)ILE 2H-EY R [3, 2—b]
-1, 4—FFHT>2—-3 (4H) —FV—A4IE 3—FFY-3, 4—-
erRO—-2H-KEYKR [3, 2—b] [1, 4] #FHTV—-6—qILE
[, 31 vAa%vOo [4, 5—b]l EVZIE 2, 3—Tkrkory
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IAVEMMXIZER (b3S RkO735Y) Zvyab (L) Yoy R
BATHD, T, NSTUDLEEE LTEL FELLIENSYD L (0)
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[0239]

[0240]

[0241]

[0242]

[0243]

ThSFRARNI)TIZINRRT 4 VEEAXIEZER (Fh35FAT5Y) =
vl (1) 2o0)) REETH B,

AFEBICBWTHERIN 2 BERESERENTE—METHIHE. BRS
BfEE. v SILBER GRS T LMELN SBIRIND 1 BULEDER
SEMES, IR 1 EULOBREEME BRI 28K L 28T 21K
WTHDIENFELY, BEMER. RIGEEDHINSEBRSEMESRS
ICDBES 2 ETEMTH 5,

EFMENE T 2IAFE L TR BIZIE SEMER. 7IVLI S HBEEANY D
L, REBAINDDL, EROFITNREIA N N4 RO ILY A M BRIET
WO L, ZBEFIY. ZBIEYILDZV L, ZBIEER. L. EER
B, €74 M BOFIMNI) Vv IREREFONDE, BOFINIYIR
k. BlzE, AFLY—JEZIRVEVRERIE T/ —IL—KRILLTI
TERBETH>TH L, FIGSMERFL — MREULF (RXT712, 1,
10—7zxF>vhOyrXiz2, 2 —EBYIVE) MEELTVWTE L
W, BIIEICREE T 2EA TN DU LMMBEXIE =y FILEIE & DFEEER
L. ChoBBMEEREE L. RE—fEs T2 &M TE S,

BERMEICS T 2EREEMEE. FFELIIOMIUL2MD/INS T L
fETHY ., FYFELLIARSTYDL (0) THD, iz, EIFMELE
TEIEBRESBMELNS VD LMETHZHE. BEMEICS T 2BEFE
FELCIRESRKR. PV, MEBEANYDL, KEALY DA EROFY
TINGA NRGNA ROZIYTA b BIETIVIZ0OL, ZBEFSV. =
BN LTHY., SYFFLIXERIRTH S, FICHE LVEERKK
ICEnIE, BEREE, STUTLTSvI. RSV LEKE (PdC)
TH 5,

BERMEICSI2EBEEMEOEIE. BEMEOKREEICH LT, flx
i, 0. O5~10EE%. FFLLIF0. 1~7TEE%. LYFFLLIE
4~TEE%TH D,

EREBRMEOCEARIE. AREEEMW 1 TLICHLT, BF0. 00
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[0244]

[0245]

[0246]

[0247]

[0248]

1~2F)LRRE. FFLLIX0. 01 ~1FEIEBETHD,
T (a) IKBVWTHEBINSB/EBE LT, HFELLIIEM I THY

CBIZEN, N=IAFIHRILLTIR (DMF) | SXFIRAIEKEFY

K (DMSO) ., 1, 2=YUXA N FPIHY, Fh5ROTSY (THF
) 2= AFI—FThSEROTSY, OORVFLAFILII—TI (C
PME) . tert—7FILXAFILI—FI. Va4V 7OELIZ—FI. N
, N=PXF)T7ErT7IRK (DMA) [ T34 4L, XFI—FT LR
Q75> 1, 4-2AFHUE0BMFETONMERE; MLy, &l
AFLY ANFHY ANTEY FILY T, A-DFFHY ITFIL
I—FIb. X2FL 2, p—AVEDBHEREITENLDHEAGHE
BEFLNDZN, FFLLIETHF, 2—XFIL—-THF, Y7FILI—F
e MLTY, DMFXBEENLDEEBETHY., JYFELLIETHF
TH 5,

T (a) KBWTERINZBEOEIR. FICREINAWA, fIZIE
BB (1) ICRNLTTI~100ZE0OBEET A ENTES,

—EEEFICLNIE. IR (a) IKBVWT. RINBEIR. 0~100TCH
ETEBRLTELWD, BEO~60T, FFLIE0O~50C, LYFZF
LLIE10~50CTH2, COLIATAINURERGERALTES
M (a) 2B T22&d. BEBRBICEAELALHZEIR &G L TTE
SCEEERT D LETEFZ L,

. BEREBMEN v SILMETHIBE. IR (a) IKBVWT. K
WBEIE. FELLLIZ0O~50C, &YHFFELLIEFT10~50T, LYIFE
LLIZ20~30CTHY., JY—BFFEFLLIZ25CREETHD, Tk,
EBREEMENS VD LMETHDIFE. T (a) KEVWT. RINEE
IE. FFELLIF45~90C, LYFFEFLLIF45~80C, £YFFELL
IZ50~70CTHY. LY—BHEELIZ60CEETH,

T (a) IZ8VWT, RIGKREIIR. AW2EBEDE. MEDE. RISEE
ZINCTHEERELTELL, B¥EO0. 5~4 8/, FFELLIF1~24
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E%Fﬁﬁr\‘y)éo
[0249] <T# (b) >
[1E43]
HO, Ar
OR® OR® O o OR*
! \/'\/\/u\
R'O - - Ar ——> R1O OR3
AR2 AR4 ~
OR“ OR OR2
(IV) (D)

T (b) IKBWTIE. If2 (a) THELNAEEY (1 V) ILHITBRS
TRINZKBEFREREEZRELTEEY (1) 2835,

[0250] RSOBREFRZEIG. KBEREEOBEICHLT, Peter G. M,
WutsZ 1707095747 - —T -4 -FA—H=Zwvo ooty
XA (“Protective Group in Organic Syn
thesis”) #B5KR] (JOHN WILEY&SONSHR) Zici
HBORHDFERILL>TRETZZENTEZ, HENLFEE LTE. b
a4 (1 1) CHBUEREXGEEMHEREE 2 RNEHEREPFTRISIE TR %
BRETDHEDNEBETF LN D,

[02561] BAMEEEE LTk, BIAIE, 18R, RER. HEE B, RIEKFRZOER
B, N)TILAOFEE. M) OOOEEE. p— MLIVRLKRVER FEE.
TYNBEOEHRBIBFONG, £/, BEMEERE LTI, BICRES
NBRWD, T RS- n—TFINTFYVEZVLIINA)R, PUVEZDLTI
FYUR, PUEZDLNATIVEY) B, TYILKEREED T vich). mEAD
VoL KBBIEY FU L. KBBIEF M) DL KEEIEH) DAL FRUDL
AFIVAFIR FRNYDLIFILAXRDR, PUVEZTKENZETLND

[0252] BEAMEZOEREE. &% (1 1) 1 HBICHLTEEO. 1~100
OHE, HFELLEF1~5HETH?, T, BEMEROFERER. t&
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[0253]

[0254]

[0255]

[0256]

(1) 1YEICHLTEEO. 001 ~104E, #HxLIF0. 01
~2HEBTH?,

T (b) ICBVWTHERAINZBESE LT, T LLITERBETHY
CBIZE A= TH =, AV TFONRS =, TH ) —IILEDE
MT7OMNERE; PENZ M), TOEF=ZRNY . THF, 2—XF
V=F RS ROZSV, 1, 4=VFFH Y, tert—TFILAFILI
—TI, AV TAELNI—FIb, DAFINFAFIIIY, PTSAL, 7
T AFIVIFIUT Y DITFUT Ny BRBEXAFIL, BFERTFIL,
BB 7 FIIVEOBMEIETO S MERE BIEXFL Y, sO00KRIVA, PR
fbk®=w. 1, 2—-r/7o00x4d>, yoaRvEY, MLIV, F2L U,
ANFH Y AT VEOEBEREXIE TN SOMEAEDELNBF SN N
CBFELCIEAY S = TH =, AV TN —LRIEENLDRE
BETHD,

T (b) ICBVWTHEAINZBEDOEE. &% (1 1) IIRLTESE
1~1000BDBE. WELLWE1~TO00BDEETH S,

I (b) IBVWT. RINEEIZ, BE—-30~100C, #FFL<IZO0
~100C, £YFFL<LIZ0~40C, JY—EBIFFLLIFO~50CT
DB, CDEODBRTAINRBBEFGZHEALTEEY (1) ZBET S
Eid, BEBEBICEELAREIRNEIHE U T TEEELSERT 5 L TH
F LW,
<I (a—1) &% (1 1) OBE>
[1644]

O
\OR* OR’ OR3 O
RO o . —— RO - " Ns-Q
; OR OR? OR*

OR?
(VI) (II)
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Ib&t (1) #8ET2HECEVT. HERBNE L TEAINS LAY
(1 1) IBBALTHLL, HELTHELWD, I8 (a—1) ITeVWELE
BT EDNFFELWL,
[0257] TI#% (a—1) &, UTOIE (a—1—-1) RU'IFE (a—1—-2) IC
DI TCEETDENTE S,
I (a—1—1) : T8k (VI)
[1645]
O
o WOR*

1 (V1)
RO OR®

OR2

TRINZLEY (V1) &

F@mx (V1)
[{b46]
QSH (VII)
TRINZEEWM (VI 1) &%,
RISIETTRR (VI I)
[{b47]
OH OR® O
1 <
RO ; -~ 8-Q ( VIIT)
OR? OR*
TERINZIEM (VI 1 1) #83TE. RO
T2 (a—1-2) :FUREEYW (VI 1 1) KT 3KBEERSTRY

N2 KBEREETHREL., AIELEY (1 1) 2B35IE,
[0268] <I#% (a—1—-1) &M (VI 1 1) OEE>
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[0259]

[0260]

[0261]

[0262]

[0263]

[1648]
o QSH ,
~OR*  (vII) OH OR® O
.9 — % RO ~sq
R'O OR3 z 2 z
- OR? OR*
(VI) (VIII)

TR (a—1-1) IZEVWTE, &M (V1) & k& (VI 1) &
ERIBEETEEY (VI 1 1) 2B82TREERET 5,

TiZ (a—1—1) ICBVWTHEHE LTERAINZEEY (V1) &
RICBREINT, BIA K, FERFEFER 1. ST 2 FICEEBEO RO T
ERBRRTBH 1 ICEBOAERICLIYEHELTH L, TRAZFEHRALTH
SR

&M (V1 1) IEOWTHRRMFEICLYERELTH &L, MROGHE
FA—IEEBERWVE LU,

ke (V1 1) oFREIR. JICREIhAVLS, Az e (V
1) THEICHLTEE1~10HE, FELEF1~5HETH5,

Ita&¥ (V1) &d& (VI 1) EORIGEHIF. &% (VI T 1)
B LDBRYKFICREINAVWA, TERX (1 X)

[1E49]

AI(R®)4(RY), (IX)

THRINZLEW (| X) OFEETTERT D &EA/FELWL, &M (|
X) OEREBAHER. BICREINT, ANFARICIYBELTH LK. Wik
DFIVIZ LEZFERLTH LW,

ReRURE, FNETNMILL T, NAFVETF. BIIRKIEKRE, B
BERRICKRRE, BFGRERBERVEEHREREREDN O A ZH N HBR
INEZEREEEARL. AIREICSENIEHERILKERR. EEKRIEKE
BE. BURERRERVEERERRERIS 2. 1EULOBHRELZAL
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[0264]

[0265]

[0266]

[0267]

[0268]

[0269]

TWTH &L,

ReRURITRINDIERERL., TRENMIILT, BELETILFIL
E T7U—LE TU—LTLFLETHY, FYFELIERFRHT~2
ODTINFIE, REHE6~2007")—ILE, KEHT7T~2007") -
TILEFILETHY., SY—BEFLIERFEHRT~10DT7IFIETHY
SYU—BEFLLIEAFIVE, IFILE TOELETHS,

X (1 X) IKEVWT, RETRINZEHEERVRITRINZEHEEIL.
BEWIR—TH>THER>TVWTHLWD, A—THBZEDNFTFFE LW,

Fro. FELWERICEINIE, aXIErO—AIF0%EXRL, fAIE3EK
E

IR (a—1—1) IBVT, &Y (I X) oEREIE. &% (VI
) THEICHLTEE 1 ~5 48, FELLIE3~5L4ETHD,

T3 (a—1—-1) KBWTHERAINZIZAEE LTE, 7F LLIEBERRA
wWThY., fIZE PN, TOEAZRNYIL, THF, 2—XF
V=F RS ROZSV, 1, 4=VFFH Y, tert—TFILAFILI
—TI, AV TAELNI—FIb, DAFINFAFIIIY, PTSAL, 7
T AFIVIFIUT Y DITFUT Ny BRBEXAFIL, BFERTFIL,
R 7 FIILEOBMEIETO M IERE ; BIEXAF LY, 00KV L, MR
fbk®=w. 1, 2—-r/7o00x4d>, yoaRvEY, MLIV, F2L U,
ANFH Y AT VEOEBEREXIE TN SOMEAEDELNBF SN N
CEFFELCREBEXFLY, MLIV, AFHURIETRLOEESRETH
Y, SUYFFELLIFBIEAFLVTH S,

TR (a—1-1) IEBVWTHERINZIBEDOEIZ. FICREINARVA
CAEEH (V1) ICHLTERETI~1000E5088, FEL<IE1~10
OBDBEETH,

TR (a—1—-1) IZ8VWT, RIWEEIZ. FICREIhAWD, BE—
30~80TC, FFL<IEF—10~40C, &YFFELLIF0~40CTH
5, RAIRICBWTHBRHTA I RABRERGERATII &R, BREEE
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[0270]

[0271]

[0272]

[0273]

[0274]

ICBEE LRI M ZIH T 52BN SFE L,

TR (a—1—1) IZBVWTIE, K. HC I K&K, BIETVE=ZT LK
BREAFERLTCTNIZVLMERBERIGKT S, MEORE%EE
ICERET DI ENTE S,

L7A>T. AT (a—1) TiE. &YW (VI 1 1) &8k%. RO
T (a—1—-2) OEETRIETESRY BT &EMNFELL.
IR (a—1—-1) ROIE (a—1-2) 2ALRHBRETERETZ &N
FUTFELW, I (a—1—1) HHEPMNMIIRE (a—1—-2) ITBIT
52 EFE EEY (VI ) ORBRRBICELYIEES (V1) PEEE
MBI E%ERLET D ETENTHS,

<I® (a—1-2) :1t&%W (1 1) OREIE>
[1£50]
OH OR® O OR5 OR® O
! : —— ! \~/’1‘\v/’;\\¢/JL\
R O - - S_Q R O z H S'Q
OR2 OR* OR2 OR*
( VIII) (11)
T (a—1-=-2) IcBVWTIE, FeEX (VLT 1)
[1t51]
OH OR3 O
1 T
R'O - - sS-Q ( VIII)
OR? OR*

TRINDEEYW (VI 1 1) I8 2KEBEE RS TRINDKBERER
ICEYRELTEEY (I 1) 285,

& (V11 1) ICBIT2KBREICNTZREDEAIL, BHICREIN
T, ROTRINDZKEBERBEOELHIIGELT, Peter G. M. W
utsE 7079747 - T—T -4V -F—H=Zwv9y - eI
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(“Protective Group in Organic Synt
hesis”) @5k, (JOHN WILEY&SONSHIR) Zic0H
DRHDFRILL>TEET DI ENTED, ABMWLRFRE LTE bE
(V1) CREEBARAREE 2B ITEEMEEROEET. FEER
BEHRATRIGIETRIZEATIHENETFONS,

[0275] (REEEARZKIE. RIOBEICHLTEERETZIENTESH, Flx
. BOKERER. MAKENY VEE FEFIoO0Y R Exaoqionol) RE
DIRATIIERERBAR ; BRERVIIEDT Y —LTILFILIT—FTIE
REEEAF ; I—RAYVEOTLFII—FIIEREEEAF ; 1) X
Fuoryoal) R M)av7OoELIYL O R tert—TFI
IUAFLIYNIOYR, tert—TFLTT7IZNIYUNIOY RED
SYNBREEBAFIER (tert —TFLAFVANRZNAFY) 7
FLREOFFIHAIKRDIIBREBEZENEFTON DA, FF L < IFHEKEE
B, HKEN) VB, TEFLOYR EnxOqsnl) REOIRTIV
IREEEAFITHY ., JYFFLLIZEKEBRTH S,

[0276] EAMEEES LTE. B, B, RIEKRFOEME. p—MLIVR
WIRVEE, 79 VBBEOERBREIBTFONE, EEMRERE L TE. B
REINQWS, MJIFLTIV, 4-IXFILFTI/EY)TY Y (DMA
P)., Y7¥EY /09Tty (DBU) RUSIFILTZY VEDH#

TIVEDNZBIFONED, FEULLREI NI IFLTIV, 4TI AFITZ
JEYYY (DMAP) XIFENLDEEMTH S,

[0277] BEAMEZROFERAER. FICREI AV, G5 (VI 1 1) 1HEKL
WLTEEO. 1~1000%E, HFELLIE1~5H8ETHD, /. &
EMHAROFEREIR. BICREINRWA, &8 (VI 1 1) 1 HECH
LTEHEO. 001 ~10%E, iFFELIF0. 01 ~24ETHS,

[0278] I (a—1—-2) ICBVWTHEAINZBES L TR, FILIRERS
wWThY., fIZE PN, TOEAZRNYIL, THF, 2—XF
V=F RS ROZSV, 1, 4=VFFH Y, tert—TFILAFILI
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—TI, AV TAELNI—FIb, DAFINFAFIIIY, PTSAL, 7
T AFIVIFIUT Y DITFUT Ny BRBEXAFIL, BFERTFIL,
R 7 FIILEOBMEIETO M IERE ; BIEXAF LY, 00KV L, MR
fbk®=w. 1, 2—-r/7o00x4d>, yoaRvEY, MLIV, F2L U,
ANFH Y AT VEOEBEREXIE TN SOMEAEDELNBF SN N
CFFELLIREBEXFLY, MLZVUXEEETNODEEBTETH B,

[0279] I3 (a—1—-2) IKBVWTHERINZBEDEIE. BICREIhAWLS
BB (VI 1) ICHLTEETI~10000EE8. HFFLIE1 ~
100fBOBETH 3,

[0280] T3 (a—1-2) [CHBVWT, RINEEIR. HICREI QWD BF -
30~100C, FFL<IF—30~40C, LYFFELIE—10~40
C. SY—BIFFELIF0O~30CTH?, AIRICBEWVWTHIERHT AL
FBERGEZHATLI & &Y (VITI) oleE® (V1) ~AD
RYDRIGZMH T2 LETHEFTH S, Fo AIRICBWTHEBMN< A
WIRREFRHEZHERATE &G, BEEBRICEAELLFRFBIR MZHEIL
TIXREEEERT D LETEFEZ LW,

[0281] <B—C—7Y—F) 3 REEHF (k&% (X 1) ) OBETE>

[{£52]
HO_Ar | v,
\/(é:OR o \OR
1 1
OR? OR?
(1) (XI)

[0282] AFBICHIFZEEYW (1) & F&ExX (X 1)



WO 2020/129899 08 PCT/JP2019/049174

[0283]

[0284]

[0285]

[1£53]

(XI)

OR?

TERHLHINZEEY (X 1) . bt —-C—7)—I)L7J )32 REFEERK
DELERBE LTENICERT 2 ENTE D,

& (1) BolkE® (X 1) AORBIFAHMOETREZRBWS Z &
DNERETH D, BEAEMNICIE. BoAEE LTI =7 vbRIRIITFILT
—FIIEEE (BF; - 0OEt,) OFETFTTRIIFASSVERVWTELEY
(1) 28I 2HEEP. NIIFLPSY, M4y FOELYSY, 7
RSAFLIOFYVEDYSVLEMOHERET. BF; - OEt,. =7
vibRDORTISEROTSY (BF; - THF) [ SBEFILI =D LEDI
1 ABEIEEYW (1) EERIBIEZHEENESFLN D,

mTonite®w (X 1) IF. Z0FFE, HB5WERY . R27 [ R XiF
R4 NKEBERFREEDSZS. MEILLYPeter G. M. Wuts®

(7079747 - W=7 AV - F—H=Zv o - >R (“Pr
otective Group in Organic Synthes:i
s” ) #5k] (JOHN WILEY&SONSHKR) ZHICEHOAMD
HETHEELT. B—C—7U—)7)aY RFESFKE LTERTSZ &
NTED,
<{t&# (1 1) OR®/&HEFREEHE>

AFERICLNEE, ERULBEY., &Y (1 1) 28EHREEE LTER
LTita (1) 28 L, X5ICSGL T 2HEEFNBEAHARIEEDEHTRE
WICH2EEY (X 1) IZEB-TBENTES, Thabb, AFERICL
niE. e (1 1) 2EEY (X 1) OEEDO/HDHAEXIEHEEE L
THEICERT2 &N TES,
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[0286] L7=d>T. AEBEDHFFLWEKICENE, Tk (1 1)
[1654]

OR® OR? O

1
RO s-Q (11)

OR2 OR®

TRINZLEW (1 1) Z28ATAHS, T (X 1)
[1£55]

Ar

o WOR?
. XI
R"O - (X1)

OR?

TRINDEEELEEY (X 1) ZRETILODAENMEREIND, Tk,
AFEBOFF LWERICENIE, FIREARICEVWT, R (X 1) K8IF2A
rix® (V) Xid (Va) TREINZEDTH D,

[0287] &F/c. AEBORIOERICINIE, TERXEEY (X 1)
[1£561]

Ar
.

o WOR
RO . (XD
ORS3

OR?

TRINDEIERLEEY (X 1) O&EFEEE LTO,
Tl (1 1)
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[0288]

[0289]

[0290]

[1£57]

OR® OR® O
ROANA Y50 (D)
OR? OR*
TERINBEAYW (1 1) OEFEMREING, F. ARBOITE LS
RICE NI, BISSERICEWVWT, & (X 1) IZBIFBA rizx (V) XiF (
Va) TRINZEDTH 5,
= sl

LUF, ARBEOEMBOHEFBAT 2. ARBIIWOERPICRES NS
H D TIERW,
Bl e (2) ((3R, 4SS, BR, 6R) =3, 4, 5—-HKDR (
RODNFFY) —6— (RUVIFFIAFII) FhSERO-2H-F
Sv—2—Fv) QOFLE

[{£58]
OH
_‘\OBn
\;{EL DMSO/AC0
BnO. - 0Bn BnO .
OBn OBn
(1) (2)

IAFILZAIEFEFS R (25mL) FRiciksE®m (1) (2, 3, 4, 6—
ThZI-O0—ARYIN-D-F)NIAEEZ/—ZX ;5. 0g. 9. 24mmo
1) 288 T2BRETINIVEESIT. 20~25CT304RE®RLE
o CORINEAMICHLT25 CICTHERKEREE (15mL) 2590 TH
MU, WIATET LE®, BohERIGEERZEE/OY NI ST 14—
(TLC) OMICL>TE=ZF—LADNSL, 20~25CT2 OBEERL
feo RIS, RISEE®RZ MILITY (100mL) THRL. BOoNLHERK
ICIN HCIKE® (120mL) ZMATREOEKEEEZI TV FL
oo BONERIGEEHRE20~25CT200@EHRLE. HOML L
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o BONAEHMBEEZIM NaHCOKAK (3X50mL) THELK,
ISICEBMEZK (15mL) RURIEK (165mL) THFL, RWTHE
KNa,SO,TEEIH, WAL, BERWELL, SohMEERYES Y
ATFNAS L7 NTST4— (BRI FIN /~NFH=2,/20~3/
20) ICLYKREL, EE&mRME LTEY (2) ( (3R, 4S, 5R
. 6R) =3, 4, 5—FN)R (RVUINFFY) —6— (RVUVILTFY
XFI) FhSeERO-2H-ESv—2—-%>; 4, 8g. NKI6%)
15T
[0291] L& (2)

IR (KBr) :vmax=3030, 2868, 1754, 14986,

1363, 1164, 1097, 737, 698cm-!

"H NMR (400MHz, CDCl,) §:7. 39—7. 16 (m,
20H), 4. 97 (d, J=11, 4Hz, 1TH), 4, 73—4, 44
(m, 8H), 4. 12 (d, J=6., 3Hz, TH), 3. 96—3. 8
9 (m, 2H), 3. 73—3. 64 (m, 2H)

13C NMR (101MHz, CDC 1) §:169. 38, 137. 7
1, 137. 64, 137. 63, 137. 06, 128, 57, 128,
53, 128. 48, 128. 19, 128. 09, 128. 07, 128

02, 127. 91, 81. 06, 78. 26, 77. 51, 76. 20
, 73. 98, 73, 80, 73. 78, 73. 66, 68, 40

HRMS [M+H]+ C;,H;5s0s EtH{ES539. 2428 ; RAE :
539. 2420
HEE5% [M+H] +: 539

[0292] 12 : k&% (3) ( (2R, 3S, 4R, 5R) —S—F>J)L2, 3, 4
6—ThSFR RV AFY) —5—EROFIAFHVFAT—
b)) DELE
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[1659]
o)
0Bn AM OH O0Bn O
W -3 H
B0 + CH;(CH,)sCH,SH — 2 . B"o\)\i/\i/lLscuz(cuz).cu,
Y~ “OBn BnO OBn
OBn
3
(2) (3)

[0293] OTCITHREMLAE|KCH,L,C 1, (10mL) FIZFAYFA—IL (0. 7
2g. 4. Tmmo |) Z8FT2ARIC. NIAFILTIVIZUL (1M
MLZVE®R; 4. TmL, 4, Tmmo |l) 1 09BMNMFTHEFL., 2
ONMEER L, RIS, BONAERBBERIIH LT, MKCH,C I, (1
2mL) FIadY (2) (2g. 3. 71mmo |) 22HT3AKE 1
ONEMFI T <Y &M, 1HAERERLE, SONEREER%ECH,
Cl, (20mL) THEIRLTKAK (20mL) #8H250mLE—H—
WKMA. THICTN HCIKAK (10mL) ZiIEHRLAA’LW-KYE
—H—ITEE. HOBEE T o7, BONKBIXABCH,C 1, (3X30m
L) Tt L7, BB E SO E/G#EIE. KRUBEKTHEL.
Na,SO,T&IEIH, BEKRELTCHLC I ,2#FBLELISYy>av)
AAZLICLYIEBRL, &M (3) ((2R, 3S, 4R, 6R) —S—
FIIN2, 3, 4, 6-FrSFX (RVYAILAFFY) —5—-krROFY
AFHUFAI—N) OHERMESL, TORE, B5hibdd (3) @
FERIEFBERE I, ROIRICAW:,

[0294] 3 : k&M (4) ((2R, 3R, 4S, 5R) —1, 3, 4, 5—F}
SXR RVVANFRY) —6— (FUINFF) —6—FFI~NFHY—
2—ANTHET—b) Q8
[1£60]

OH 0OBn O Ac,0 OAc 0Bn O
: BnO A
Y " “SCHx{CH,)sCH; Y~ Y SCH,(CH2)sCHs
Bnd OBn en0 OBn

(3) (4)

BnO
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[0295]

[0296]

PIVIVEEK[T. OCICHEALAEKCH,C I ,FICiEEY (3) O
Em# (2. 8g. 3. 71mmo |) #8587 2ARICHT LT, FAKEES
(Ac,0;0. 88mL, 9. 5mmo |) &ML, ISICDMAP (9
mg. 2mo | %) Z&RMLE, 502%. "BONLRERICMN) I FILT X
Y (1. 32mL. 9. 5mmo |) ZHML. PILIVFERTTTAERE
WL, BonERIGEG®REK (30mL) TYVITVF L. B¥EEC
H,Cl, (3X30mL) Tk, BENESDOELE#HEIR. K
(30mL) RURIEK (30mL) THEL., EKNa,SO,THEL.
BELE, BONHERYMEY ) AIOXNIS 71— (BFBBTFIL/A~
FH=1,/20~2,/20) THHEL. BEERAEELTEEY (4) ((
2R, 3R, 4S8, 5R) —1, 3, 4, 5—=FhrS5F2 (RVYAILFF
V) —6— (TIYNLFF) —6—FFIYANFHY-2—ANTET—F; 2

6g. taM (2) 2HEE LTIEI 2%) 557,

L&Y (4)

IR (KBr) :vmax=3063, 3031, 2926, 2860
, 1745, 1676, 1452, 1375, 1244, 1093, 106
9, 745, 696 cm~!

"H—NMR (400MHz, CDC13) §:7. 40 (d, J=6. 5
Hz, 2H), 7. 36—7. 15 (m, 18H), 5. 15 (q, J=4

3Hz, 1TH), 4. 79 (d, J=10. 8H=z, TH), 4. 71 (
d, J=11, 4Hz, TH), 4, 65—4, 39 (m, 6H), 4, 2
5 (d, J=4. 3Hz, TH), 4. 01—-3., 95 (m, 2H), 3.
82 (dd, J=10. 6, 4, 1Hz, TH), 3. 65 (dd, J=1
0. 6, 5. 7THz, TH), 2, 84 (t, J=7. 4Hz, 2H), 1

96 (s, 3H), 1. 55 (p, J=7. 3Hz, 2H), 1. 41—
1. 18 (m, 15H), 0. 88 (t, J=6. 7Hz, 3H)
13C—NMR (101MH=z, CDC13) §:201, 90, 170, O
2, 138. 51, 138, 08, 137. 98, 137. 08, 128.
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65, 128. 43, 128. 39, 128. 36, 128. 25, 128
17, 128. 04, 127. 97, 127. 80, 127. 71, 12
7. 59, 127. 53, 85, 28, 80, 31, 78. 45, 75. 7
1, 74. 67, 74. 53, 73. 23, 72. 91, 68. 06, 31
95, 29, 61, 29, 55, 29, 36, 29, 20, 29, 05,
28. 39, 22. 74, 21. 11, 14. 18
HRMS [M+H]+ C,sHs,0,;S 5t&E{E755. 3981 ; =i
fE: 755. 3976
HEE59H [M+H] +: 755
[0297] f314 : —w 4 )b (I 1) PEFAFEIF—b (Ni (acac) ,)) %&F
BALteY () ((2R, 3R, 4S, 5R) —1, 3, 4, 5—5+
TER RVVANAFXRY) —6—FFY 66—z I~"FHV—-2—4
WT7ETF—b) O&E

[1k61]
OAc 0Bn O NKacac); OAc QB O
BrO A\ A Agq + PRZACI-LICH BnO <" ph
08n OBn GBn OBn
(4) (5)

Q= -CH;(CH;).CH;

[0298] Ry hA—T U TERLAESch Il enkBIL, PITVEERST. &
¥ (4) (0. 25mmol, 190mg) 2#ANh. HWTNIi (acac
) 2 (0. 0125mmo |, 3. 2mg) RUTHF (2mL) AN/,
BONREREZSDEERL. MW TAREREEMEEBE)FILED
BEHPhZnCIl -LiCl (0, 375mmo |, 3mL) OTHF®&
R (0. 125M) ZFHRBETHRMLE, BONERIGEEREZ25CT1
BRI e, Z20%. RINESKREKTIIVFL, BFBETFIL (3 X3
OmL) THE LA, BEMEMERIBKTHREL. BKNa,SO, TR
W, BELE. BOoNEHEERMES VATV AZLVOR NI ST 14—
(R TFI /~NFHr=1,20~2,/20) THHEL. &Y (5) (
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(2R, 3R, 4S, 5R) —1, 3, 4, 5—Fr53FR (RVYMLF
FY) —6—FFY-6-TzZIAFHY-2-A)LTET—F; 105
mg, 0. 16mmo |, INXK64%) 215k, 4H. LEW (5) &HIC
. KRRISDIEEY (4) (49mg. O. 065mmo |, IXE26%) &
VEIERHIEZ7z=Z)ILPh—Ph (10mg, O, 064mmo |, IXE3
5%) g7
[0299] {£&% (5)
IR (KBr) :vmax=3027, 2870, 1735, 1724

, 1449, 1369, 1236, 1090, 1027, 738, 696¢c
m-1

"H—NMR (400MHz, CDC1l3) §:7. 92 (d, J=7. 8
Hz, 2H), 7. 47 (t, J=7. 4Hz, 1H), 7. 37-7. 2
2 (m, 15H), 7. 21-=7, 11 (m, 5H), 7. 06—7. 00
(m, 2H) , 5. 27 (q, J=5. 2Hz, 1TH), 4. 89 (d, J
=4, 2Hz, TH), 4, 73—4, 55 (m, 4H), 4, 53—4,
46 (m, 3H), 4. 31 (d, J=10. 8Hz, 1TH), 4. 21 (
dd, J=6. 8, 4, 3Hz, 1TH), 4. 07 (dd, J=6. 8, 3

4Hz, 1H), 3. 87 (dd, J=10. 2, 5. 4Hz, 1H),
3. 63 (dd, J=10. 2, 5. 5Hz, 1TH), 1. 98 (s, 3H
)

13C—NMR (101MHz, CDC1l3) 6§:198, 88, 169. 9
4, 138. 43, 137. 88, 137. 77, 137. 10, 136.
05, 133. 06, 128. 96, 128. 76, 128. 45, 128

35, 128. 31, 128. 26, 128. 19, 128, 05, 12
7. 92, 127, 80, 127, 73, 127. 70, 127. 49, 1
27. 45, 82. 68, 80. 39, 79. 62, 75, 29, 74. 6
2, 73. 22, 73. 05, 72. 59, 67. 87, 21, 08

HRMS [M+H] +:C,,H,;0, :Et&{#E659. 3009 ; =HE :
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659. 3004
BEo9H [M+H] +: 659

[0300] 15 : —wa (1 1) oYK (NIiCl,) #FHLALEY (5) (
(2R, 3R, 4S, 5R) —1, 3, 4, 5=Fh5F2 (RVVAIF
F) =6 —FAFY 6T IANFHY -2 A NTtT—b) OIS

[1662]
OAc 0Bn O NiCl QAc QBn O
B0 A_A A gq + Przeci-Licy B0 "ph
0Bn 0Bn 0Bn OBn
(4) (5)

Q = -CHx{(CH,)sCHa

[0301] KRy hA—TVTERLAESch |l enkBIL, PITVEERST. &
w (4) (0. 25mmo |, 190mg) ZAh, #&WTNIiCl, (0.
O125mmol, 3. 2mg) RUTHF (2mL) #Aht, B5hik
BERES HEERL, WP hBERENMELEMERLY FUOLEDES
AZnC1l-LiCl (0. 375mmo |, 3mL) OTHF@&®& (0.
125M) ZFHETHRIM L, BONLERINEEGREZ 25CT 1 EERER
L. Z0D%. RINEAHREKTIVIVF L, BT FI (3X30mL)
THIE Lz, BBHENERIBKTHESEL, BKNa,SO, THEIE, &
Ml BONHERMEY ) AT NAS LAY NI ST 14— (BT
FI/AFHY=1,/20~2,/20) THHEL. t&® (5) ( (2R,
3R, 4S, 5R) =1, 3, 4, 5—=FKhSFR (RVVAIFFY) —
6—FFY—-6—TzZIAFHY-2—AAINTEFT—F;96mg, O.
145mmo |, IREE 8%) %5k, &b, L&YW (5) &HIT, RRE
DItet (4) (60mg, 0. 08mmo |, INE3 2%) RUBILERY
E72z=ZJ)Ph—Ph (11. 6mg, 0. O75mmo |, X&40%)
"1&T,

[0302] 16 : —wa)b (1 1) AR (AR TH M) (NiCI,
(dme) ) #FERLAEEY () ((2R, 3R, 4SS, 5R) —1,
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3, 4, 5—FhrSFZA RVYAILAFY) —6—FFY—-6—Tx=JL
AFHY-—2—AITET—HF) OELE
[1563]

OAc OBn O NiCl(dme) OAc 0Bn O
BnO ;'; sq * PhZnCl-Lict Bn0. :'; Ph
0Bn OBn 08n OBn
(4) (5)
Q = -CH,(CH,)sCHs

[0303] Ry hA—TVTERLAESch |l enkBIL, PITVEERST. &
¥ (4) (0. 25mmol, 190mg) #Ah. HWTNIiCl, (dm
e) (0. 0125mmol, 3mg) RGTHF (2mL) ZANhi, =
LNIUREREZ S oEIREE L. W TAREBNMEEMEBIL) FULEDE
BRPhZnCIl -LiCl (0. 375mmo |, 3mL) OTHF®RK
(0. 125M) ZERNBTHRMLE, TONERINEEREZ25C (ER
) TI1RREERLE, T0%. RINEEREKTIIVFL, BT FIL (
3X30mL) THE LA, AEMEMERIBKTHREL. BKNa,SO,
THEIE, BELEL, SonhBERME> VAT VAT L7OT NI S
74— (BT FI /A~NFHo=1,/20~2,/20) THEHL. &Y (
5) ((2R, 3R, 4S, 5R) —1, 3, 4, 5—=Fr>%F2 (RVY
ANWFFY) —6—FFY—-—6—TzZIAFHY-2—A)LTEF—b;
99mg, 0. 15mmol, INEK60%) 2Bk, A, £tEW (5) &
Hi, KRRIGDIEEH (4) (9mg, 0. 058mmo |, IRE3 1%)
RUBIERYME 7T =ZIPh—Ph (65mg, O, 085mmo |, YK
34%) .,

[0304] fl7 : = 7 )LERIEIC D\ T DA
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[1k64]
OAc 0Bn O :g::; OAc OBn O
Bno\/,\:/'\;/lk sq* PhZnbr - BnO e
OBn OBn OBn 0OBn
(4) (5)

Q = -CH,(CHZ)sCHs

[0305] #HI6ICHBIFAPhZNnCIl -LiClAPhZnBricZELADNIC
|, (dme) ZR1IIRI=ZvHIILEE (NI cat. ) XIZ=ZvyLfl
WeEEAF (| igand) EOMHAEDLEICERET LA, 6 &EKED
BEICTIEE (B) OAKETHF (3mL) A TITo7,

[0306] HFHERARITICTAT, —vTILBENIC I, (thf) ,EBUEFPPhE
DHEEERAVWLEARESOCICS ITZ1ELEYW (5) ONXRIE, ARES 1~
SBRUVCTDIREELEBEL TEI 2~
[&1]

i oM JLREEE(NI cat.) B2 F(ligand) &)
=] (5mol%) * (10mol%)* * U (%)
1 NiCI2 PPh3 64
2 NiBr, PPh,_ 52
3 NiCIz(dppe) - 62
4 NiBr (PPh ), - 56
5 NiCl(P"Bu), - 62
6 NiCIz(thf)2 PPha 74
7 Ni(acac)2 - 64
*) {LBM (4) 2REE L= MBEORREFRT,
* =) {£L&W (4) 228 L L-BUTFORIERT,

[0307] 7#Adb, HABRBESOCICBIT2RERME 7T ZIPh—PhDNXERIT20%
THY, RREFS1~5RVTICSTIEERPE T =P h—P hDIY
RELE L TED D 7=,

[0308] fI8 : —w AL EEICHIFDEATFICDOWVTORET

R2ICRINDIABRBES 7~1 1T, BBAFAR2ICIINDIEDICE
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BT HLU8. HI7 OHRES 6 EAKRDOBREICTLEEY (5) ODEK%EITS
foo IHIC, BBRBES 12T, Zv T UENIC I, (thf) ,ZN
(COD) LICEET LN, HRES 11 EROBEICTEE (5) O
BlEITo T,

[0309] #MERER2ICTRT, ZHERRT7 4 VEMFEAVWLZERES 10, 11K
W1 21617214 (5) OIXKRIE, RRESOCDOIRNKRELELTEMN
720

[0310] [3&2]

ot =y MR RHF L&M(5)
#5 (Smol%) * (mol%) ** IR (%)
6 NiCl (thf), PPh_(10) 74
7 NiCI (thf), PCy, (10) 62
8 NiCL(thf), dmpe (5) 87
8 NiCl (thf), dppe (5) 58
10 NiCl (thf), deypt (5) 79
1 NiCl (thf), deype (5) 84
12 Ni(COD), deype (5) 82

*) LtE% (4) ZRRELI-Z2rLMRONSETRT.
*x) L&MW (4) 2BBLLERGETFORSETRT.

[0311] #AH. ZEBERRA 74 VERUFZRAWEHRESS, 9. 10, 1 1RV
2ICBITBRIERME T ZINPh—PhOINEFEL, 18%, 10%,
16%. 9%KU14%THY., BERAT 1« VEBUFERAWHRESOC
ICBITDBDPER20% LY HED 2,

[0312]

RIILTAINZIERES 1 IRV 14 THE, RINEEZRIICRINDE
DICERT L4, FI8 DHRES 1 1 EAKROEREEICTLELEY (5) O&
MZEiTol, T BRBES15RP16TERENREN, BEifiiFdcype
Zdcyp tiICEETILUN HRES1 1RV 4 ERAKROBREICTES
¥ (5) OEKR%ET2/. TORERERIICTY,

[0313] #HEREFR3ILRT, RBEE25CTIOhhAE3RES 1 1 RV 15ILH
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(7216EY (5) OIEIFZ, RIMEEOTCNXIZ5 OCTIThh/HBRES 1
3. 14K 6ICHBITRNXRELEE L TEM 2,
[0314] [%3]

=8 =iy RBfF EERE {L&m(s)
&= (5mol%) * (5mot%) * * (°c) R (%)
13 NiC|z(thf) . dcype 0 58
1 NiCl(thf), dcype 25 84
14 NiCl (thf), deype 50 76
15 NiC|2(thf) , deypt 25 79
16 NiCl z(ﬂ1f)2 deypt 50 "

*) (L&MW (3) 2BAL L=y S LMEORNEETT.
*x) LEW (3) 2BALLE-RUETFONSETT.

[0315] AP, RINEE25CTIThbN/EBRES1 1 RV 58T DEIERY
E7ZZ)IPh—PhOIREZTNhEFNh,. OBKRTT16%THY., RINEE
OCXIZI5E0CTHThbNAHAREZES 13, 14KT1 6ICBIFREIERDE
JTZI)IIPh—PhDIXRELR L TELN 27,

[0316] f1 0 : = )LBEICH 1T M FICDWTOME]

RAICRINDAABREE17~1 9T, BUFERLAICRINDEDIC
TEITDHLUHN. FISORRES 11 EEABOBEICTIEEY (5) OAEM%E
To7=,

[0317] #WRARLIIRT, YEVID VA TOBRMNFERW ZARES1 7~ 1
QICBWTHRIGIZEITT D &R I N,

[0318] [F+4]

=28 =i LK Rt F (=% 1))
&5 (5 mol%) * (5 mol%) ** URH (96)
17 NiClz('d'tf)2 bpy 44
18 NiCIz(thf) , dmbpy 58
19 NiCl z(thf)2 BBBPY 69

*) L&MW (4) 2BEELEZ v AMBOMEETT,
* ) {LE&W (4) 2RBLLEBREFOREETRT.
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[0319] #Ad, ZBRES17. 18RV 9ICHBITZEERPETTZILPh—P
hDOPREFENETN., 32%. 21%KRT18%TH-o,

[0320] f511 : Pd /CHEALAILAY (5) ((2R, 3R, 4S8, 5R) —
1, 3, 4, 5-FbhS5FZ RVVAINFAXY) —6—-FFY—-6—-Tx
ZINFH Y -2 —ANTtET—b) OBE

[165]
QAc 0Bn O PAC OAc OBn O
B“O\/'\/\/'Lso + PhZnCl- LiCl BnO Y . Y "Ph
68n H8n OBn OBn
(4) (5)

Q = -CHy{CH,)sCH,

[0321] Ky hA—TVTERLESchlenk®&EiL, PIIVEEST. b8
¥ (4) (0. 25mmol, 190mg) #Ah, #WTPd,C (O.
0025mmo |, 3mg) RUTHF (2mL) #ANhtk, BoNERD
REERASOBEERL. VW TERENEEMEBE) FULEDEEEP
hZnCl -LiCl (0., 375mmo |, 3mL) ®OTHF&®K (0.
125M) ZEHSBTHRIN L, BSONERINEEREZ25C (FR) T2
ABRSEER L, TO%R RIGEAKREK (1mL) TYVIVFL. 54
MRy RICKYTEBL., BT FI)L (3X30mL) THHLA, Bt
MEKROBIBKTHSREL, BKNa,SO,TERXIE, BRELE, B5h
HERMES)ATFNVAS LA NI ST 40— (BFERZFIL /~FH Y
=1,/20~2,/20) THEHAEL. {t&% (5) ((2R, 3R, 48, 5
R) =1, 3, 4, 5=Fr3FRX (RVYVAILFFY) —6—-FFY—6
—7IZAFHY-2—-4)T7EFT—F; 110mg, 0. 167mmo
|, INE6 7%) 2875, BB, L&YW (5) &HIL. KREBEDILED (4
) (68mg, 0. 077mmo |, X3 1%) RUVBIERMET =)L
Ph—Ph (3mg, 0. 018 7mmo |, INE10%) #E%,

[0322] f5112 : Pd /CHEALAILAY (5) ((2R, 3R, 4S8, 5R) —
1, 3, 4, 5-FbhS5FZ RVVAINAXY) —6—-FFY—-6—-Tx
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[0323]

ZINAFH -2 —AINTET— ) QELE

[1£,66]
OAc 0Bn O piC OAc 0Bn O
aro A _A Mg, + Prznci-Lic B0 AP
68n OBn d8n OBn
(4) (5)
Q =-CHy(CH2CHy

Ry NA—TVTEELIESchlenkBIC, PILIVERST. t&
¥ (4) (0. 25mmol, 190mg) #Ah, #WTPd,C (O.
O5mol, 6mg) RUTHF (2mL) ZANh/k, BONERINEER
Z5NEER L. W TARESREENMEREL) FIOLEDEEEPhZn
Cl-LiCl (0. 375mmol, 3mL) ®THF&®K (0. 125
M) ZERNBTHRMLE, BONERBWEERZ40CT24REE®RLE
o TDHE. RIGEEHRZK (1mL) TY/IVFL., €754 /3y RICKY
HBL., BT FIL (3X30mL) THIH LAk, BEEHEMEKRURIE
KTHESEL. BKNa,SO, TEBRIE, BELL, SONLBEERYE Y
VATNAS LAY NI ST 14— (BRBRTFIV  /~NFH2=1,20~2
/20) THHEL. & (5) (119mg, 0. 18mmo |, IXF7
2%) &5, BB, tEY (5) &HIT. KREDEE® (4) (49m
g. 0. 065mmo |, IxX26%) RURIEHRMET7Z=ILPh—Ph
(5mg. O. 032mmo |, INE17%) #1557/,

[0324] $I1 3 : Pd /C AT % RINERDRIGEM DIREY

[0325]

[1£67]
. Pd/C
Bn0 H z sQ ¥ or THE - en Y 7 Ph
0Bn OBn PhZnBr 0Bn OBn
(4) (5)

Q =-CH,(CHp)sCH,

UTDORTREOHRBRES 2 0~25 T, AEspEEY. A (addi
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[0326]

tive) DERE., RIEEERVCRGIEEERSICRT I IICEET U4, Hi1
2 ERIEROBEICTEEY (5) OERZTo>1, b, HRES2 IRV
RERBEES247TIE. PhZnCl -LiCIBERDTHFBRRICHEWNTES
BEBVWTHRMY (DMF) ZRINEEBRICAM L, . HBRES25
T, PhZnCIl - LiCIODTHFBKRICKATERT 262 0I(CHH
DPhZnBrRUZnBr, 22892 THERKRZBWTRNY (ZnB
ro) ZERINEERICHEM L,

BER&EFROEILTNT, BREHREEMELTPhZnBrZBWADZnB
roZ R L EHRES 251X, ARBENEEHMELTPhZnC I -LiC
| ZAWEERES20~24 R L TEEY (5) OREATSN -1,

[5%5]

A5k ARENREED BY B¥ b {t&¥(5)
#S (1.5 equiv.y* (equiv. ¥ (h) C) IR (%)
20 PhZnCI-LiCl - 24 25 67
21 PhZnCI-LiCl - 12 40 61
22 PhZnCI-LiCl - 24 40 72
DMF
23 PhZnCILiCl 12 40 68
)
DMF
24 PhZnCIFLIiCl M 24 40 67
ZnBr
25 PhZnBr z 24 40 74
©0.1)

*) (L& (4) 1 YRICHTIAMERLESHOLRMETRT .
* ) FMERIEEM | SRICHT IFZMMOLRUERT .

[0327] $]14 : Pd /C %A L ARKBRICE T B RIGEHDIRES

[168]
Pd/C
OAc QBn (o) ZnBrz OAc QBn (o]
BnO - +  PhZnBr BnO. :
z z sQ solvent H z Ph
OBn OBn OBn OBn
(4) (5)

Q = -CHo(CH,)gCHs,
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[0328] HKO6DHARES20~25Tld. BARENELEMXIEZOE. BAE. Rt
FERURIGEEZRSICRTLDICERTHLUHA. 1 3 &RERDIEIFEIC
TibEW (5) OERET> 7,

[0329] HERAKGILRT, RIWEEG6OCTERLARRES 24RV251F. K
NBEAO~50TRELARBRES20~23 &L TLEEY (5) @
INEFEN>, T/, PhZnBr2YBaFRALAHKBRES25(1E, P
hZnBr 1HE2FRALAERES 24 $BLTEEY (5) DINERIE

=EhoT.
[3%6]
L]
HE ARER i =31 P14 ft&8(5)
ey B (solvent)
&E (equiv.)*e* (h) °C) IR (%)
(equiv.»*
PhZnBr ZnBr, THF/SHA %4>
20 12 40 26
(1.5) (0.1) (4/1)y0kk
PhZnBr ZnBr, THF/bILIY
21 12 40 13
(1.5) 0.1) /1
PhZnBr ZnBrz THF/2F %Y
22 24 40 42
(1.5) (0.1) (4/1)
PhZnBr ZnBr,
23 THF 24 50 75
(1.5) 0.1)
PhZnBr Zl"lB"z
24 THF 24 60 81
(1.5) ©.1)
PhZnBr ZnBr
25 2 THF 24 60 86
(2.0 0.1)

*) L&MW (4) | YRR HABBERESHOSRETT.
*») FREHLES I SRICHTIENDOURMETT.
* x x) BUAOBENE ETT,

[0330] #1115 : /85994 (0) FhSFRM)TTZ)ViRRT 4 88K (Pd (
PPhs) ,) ZEHLALEY (5) ((2R, 3R, 4S8, 5R) —1,
3, 4, 5—-FPSFA RVIANFFXY) —6—-FFY—-6—-Tx=)l
ANEHY -2 -ANTET—b) OIS
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[0331]

[0332]

[0333]

[1£69]
OAc OBn O OAc QBn Q
: Pd(PPh H
BnO A gq * PhZnCI-LC! PP BnO N P
8n 6Bn Bn GBn
(4) (5)

Q = -CHy(CH;)sCH3

Ry hA—TVTEELEZSchl enkB&IC, PIIVERST. 1t
& (4) (0. 25mmol, 190mg) ZAN, &EWTPd (PPhjy
) . (0. 0O125mol, 15mg) RUTHF (2mL) ZANhk, F5
NERINESHREZ S DR L. VW TARBENEEMEBLE) FOLED
BEBHKPHhZnCIl -LiCl (0. 375mmo |, 3mL) OTHF&
W (0. 125M) ZEHJ/THRMLE, BONERKRESGHRE40CT2
ABRSEER L, TO%R RIGEAKREK (1mL) TYVIVFL. 54
MRy RICKYERL, BFEETF)L (3 X3 0mL) THiH L, BH
MEKROBIBKTHSREL, BKNa,SO,TERXIE, BRELE, B5h
FHERNES ) ATNAS LA NI ST 41— (BRI F I/ ~NFH Y
=1,/20~2,/20) THEHAEL. {t&% (5) ((2R, 3R, 48, 5
R) =1, 3, 4, 5—Fh5FR RVYAIILFFY) —6—FFY—6
—JIzZIAFH Y —-2—A)LT7ETFT—K;89mg, 0. 135mmo |
UXEB 4%) B, BB LEW (5) EHIL. KRREDEEY (4)
(80mg. 0. 1T05mmo |, INE4L2%) #1587,
Bl16 :tkaW (6) (2, 3, 4, 6—Fr5—0—-ARYIIJ—1C—7

T O—R) OELE

[1b70]
HO Ph
OAc ?Bn (o] o ~OBn
BnO\/'\i/\é)l\Ph B8 "0\/\5\09"
OBn OBn 6Bn
(5) (6)

Ry hA—TVTE®RLESch |l enkEIC. PIIVERST. 8
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w (5) (0. 2Zmmo |, 132mg) ZAN, HEWTHFIM)DLXMF
R (0. 02mmo |, Tmg) RUXF /=)L (2mL) ZAN, &
LNIRINEEKR%E 25 CTOREERLE, TDR. RIGEEREY D
BTEBL, A9 /—JL (3X20mL) THELE, RIC. BONEBRK
EREREL CHERMESEL, BERDIE ) ATV ASLsOTNTS
J14— (BFBRITFI /~FH>2=4,/20~8,20) THEL. BEiK&A
ELTlkEY (6) (2, 3, 4, 6—Fhr5-0—-RVUIYI—-1C—-7Jzx
=NZa—Z;112mg, 0. 182mmo |, K9 1%) %25/,
[0334] {L&H (6)
IR (KBr) :vmax=3411, 3027, 2923, 1590,

1494, 1452, 1361, 1212, 1093, 734, 696cm-
:

"TH—NMR (400MHz, CDC1l,) §:7. 64 (d, J=7. 0
Hz, 2H), 7. 38—7. 13 (m, 21H), 6. 97 (d, J=6
1THz, 2H), 4. 95—4, 81 (m, 3H), 4. 69—4. 56
(m, 2H), 4. 51 (d, J=12. 3Hz, 1TH), 4. 38 (d,
J=10, 4Hz, 1H), 4. 17 (d, J=8. 2Hz, 1H), 4.
07 (t, J=9. 2Hz, 1TH), 3, 84—-3. 79 (m, 3H), 3
70 (d, J=10. 9Hz, 1TH), 3. 53 (d, J=9. 4Hz,
TH), 3. 34 (s, TH)

13C—NMR (101MHz, CDC 1) §:142. 47, 138. 8
5, 138. 58, 138. 45, 137. 59, 128, 61, 128,
47, 128. 42, 128. 26, 128. 23, 128. 03, 127
79, 127, 75, 127. 69, 127, 62, 127, 58, 12
6. 36, 98. 00, 85. 28, 83. 59, 78, 53, 75, 75
, 75. 53, 75, 08, 73. 38, 72, 15, 69. 12

HRMS [M—H] -:C,0H3::0, EtEfE615. 2747 ; ZHE
:615, 2743
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B89 [M—H] -:615
[0335] #1117 - {b&EY (7) (SR, 4S, SR-bPUYNRVINAFI—6R-AN

VIONWNFEFEIAFI-—6S—TJzoIITFTRSEROESY) LT
[1k71]

BnO. BnO

(6) (7)

[0336] #I1THESNILEY (6) (200mg, 0. 32mmo ) 7t
ZhDIEBER (3mL) MY IFIYSY (76mg, O, 65mmo |
) EATz, BOoNBRERSATAR/ TN IINZAT—40CETH
Mg =7 vilbROFR - T—FTIEE (70mg, 0. 49mmo |) DR
EXFLY (1mL) BEREMAT—40~—3 0CTIEELRLL,

[0337] RWBBEEHPLCOMLAEZ A, L&Y (6) BREL2JUTHEEI N, LS
¥ (7)) OE—U BRI N,

[0338] [ISRICK (20mL) ZmMx. EEPEFETFIL (5mL X4) TH
H LU, AT ZEabtE TREREL L, RERES ) ATIVAS L (
BEBE : AFH Y BBIFL=10/1) THRELTLEY (7) (3
R, 4S, SR=NURVYIIFAFL—BR—-RUINNFFIAFI—-6S
—7zZ)FhSEROESY ;11 0mg, XKL 6%) 25k, L&Y
(7) OEMELIZ. B:a=82/18ThH>7,

[0339] HP L C&44 -

MEKRKR:210nm
FBE: 1. OmL / min
BEM: 7ERr=KNJ)IL:K=90,10->1T000 (0—>10, 20m

in)



WO 2020/129899 118 PCT/JP2019/049174

[0340]

[0341]

[0342]

HSLEE: 20T
FIEF: X Bridge, C18, 5mm, 4. 8mmx150mm)
IRIFPERET : BA 5. 64min; afk 5. 31min
ke (7)
"TH—NMR (CDC1,) §:3. 50-3. 55 (m, 1H), 3. 6

0—3. 61 (m, TH), 3, 73—-3. 82 (m, 5H), 4. 25 (
d, J=9. 3Hz, TH), 4. 36 (d, J=10. 3Hz, 1H),
4, 55—4, 68 (m, 3H), 4. 86—4,. 98 (m, 3H), 6.
91—-6. 93 (m, 2H), 7. 14—7. 53 (m, 23H)

Bl18 : EREHEEMEBE)FOLEDEEEHEPhZnC I - L iC |

DESG
[1672]
Mg, LiCl, DIBAL-H
PhBr — PhMgBr- LiCl
ZnCly .
PhMgBr - LiCl PhZnCl- LiCl

TITRFYvIERFOASLEOMLOERLAEY LY IEICHIY BIR
Mg (372mg. 15. 3mmo |, 1. 5¥E) RUEILLYFHL (L
iCl;540mg, 12, 756mmo |, 1. 25%8) AhT/o—7
Ry JRICAN, Ry MAYTEEBEIE L, RIS, BIAVWISRIKLCTILI
VEILBEEALLEE, BBELAETHF (8mL) RUKFRLEVAVIFILT
WE=ZoL (DIBAL—H; 1. OM THF®&®O. 1TmL, 1Tmol
%) #ERTMA. 5~100# B L, RIC. 2L VI EEOTCITRA
L. 7EERYEY (1. TmL, 10. 2mmo |, 1. O0¥E8) &#mMx
oo BONERIGEGHRZ0CTI1 OB, RWTEERT2EEERLTY
) Zv—IVEAEEBIL)FOLEDESE (PhMgBr - LiCl) %75
foo TV Zv—IEHEREEBLL)FOLEDERE (PhMgBr -LiCl
) EEEREDLBRETHFTHERLT, LiClIRFIVREZAVTEEL
T MBREICTAE LA, SO v —LEEEBE)FULEDHE



WO 2020/129899 119 PCT/JP2019/049174

[0343]

[0344]

[0345]

[0346]

Be2BEITLERE. ZnCl, (J)Zv—LHRIIHLTUEHE) 2258
TREBETHFBRRICERTHRML, 1 598E#LT. 0. 125MDAE
MOEEFEPHhZnC | -LiClEZ2ETHBRREMELL, B8, BR
REE, NETET) v —LERORBEREE NSV AX S L —2avig
DFEMEBICETERE L,

BI19 : Jx=—J)LEMHTOIN (PhZnBr) ORIE

[1£73]

ZnBr,
PhMgBr PhZnBr

J7IZURTRIOLTOIRN (J)Zv—ILER) 282 THF THER
L. LiCIRUTAVRZAVWTHEL T, 0. SMIREDS Y Zv—JL
AEDOTHFRARERE L, BN ) v —ILEEDTHF&AR%E.
ZnBr, (J)Z+—LRRIIHLTI1YE) 2587 25T HFBRRIC
25CTHRMUTIBEBERLTANS Y AAYL—YavERFEL, 0. 2
BEMOPhZnBra28Fd2THFAREERG L, Adb. BREBE.
HISd 2T v —ILAEROREREE NSV AXI L —2 3 VEDOFIRE
ICED XA,

Bl20: 7z )l TOIR (PhZnBr) RUELHEH (ZnBr,)
58842 THFERBROEE

O. BMBEDZ7IZARITRXIOL7OIR (F)Zv—ILEE) OT
HFRA®R%Z, ZnBr, 2589 2%@THFAKIC25CTHRML T EE
BHRLTANSVAXSL—2a v EEREL. 0. 25MOPhZnB r XV
ZnBr, (PhZnBril®LTO. 1428E) 25692 THFBRES
RS L7k, Aadb. BRBEIR. RIST27) Zv—IEEOBERES S
VAAG L= a v IEOFRERICEDIFEL L,

Bl21 :{ba (9) (ZU—IB{EH) o
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[1874]

O \S/ O F iPrMgCl, LiCI: O \S/ O F

ZnBrz
| ZnBr-LiCl

(8) (9)

[0347] FIIVFESKT. BKTHF (2mL) KB FIL (65mg
. 1.53mmol, 1. 02%&) OBFRICTLT, THF (0. 8mL
1. 6mmo |, 1. 06Y4E) fi—OENELI TRV LDOAERK
2. OMZOCICTHRMLE, BKTHF (5mL) FoiLEd (8) (2
— (B—3F—FK—-2—XFIRVI)) —5— (4—2AO7z=I) F
4A7xv;612mg, 1. 5mmo |, 1%8) 20CIKCTFINIVTFT
RIGESRICET L., RIGEZERICL. 1EBEERLEL, 85N ARINE
HHEKTHF (5mL) B#ZnBr, (372mg., 1. 65mmo |, 1.
1YH8) OERTHFBRRICIMAZZEILE>TRSIVYAXS L= 3L
TEY (9) OBRKBERS. ROIRICHERA L,

[0348] #122 : L& (10) ( (2R, 3R, 4S, 5R) —1, 3, 4, 5—
THhSEFZ RVUVNAFY) —6— (3= ((5— (4—2)4A07x=
W) FATIV—2—A4J)) XFI)) —4—XF)TxZ)) —6-—FFY
ANEHY -2 A NTETF—b) QELE
[1£75]

eavivy

OAc OBn O Z"B"L'C'( 9) OAc 0Bn O

BnO ~ S,
Y sa " Q 5 O F
0Bn OBn 0Bn OBn

Pd/C
Q = -CH,(CHyp)gCHs
(4) (10)

BnO.

[0349] @21 THELENILEY (9) OB®E., THF (5mL) HilikeE®w (
4) (566mg, 0. 756mmo |, 0. 5Y4E) A-%ESchlen
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[0350]

kEBICETF L, RINKRE 3 625 CTHEBEL. ROWTRIGEEK (1
mL) TVIVFL. RINEEHREZES/A b (B ICLYEBL. BT
FIL (3X100mL) TH%ELL, BREKRVBEAKTHEL. EHKN
a,SO, CHEIETHEEBEIEL, BEZY ) H/OY IS T4— (
BRI FIL /~NFH=1,20~3,/20) THEEL. t&¥®m (10) (
492mg., 0. 57mmo |, 76%) 5/,

&Y (10)

"TH—NMR (400MHz, CDC1l,) §:7. 50 (d, J=1. 3
Hz, TH), 7. 43 (dd, J=7. 8, 1. 6Hz, 1H), 7. 4
1—7. 14 (m, 21H), 7. 07—7. 04 (m, 2H), 7. 00
—6. 93 (m, 3H), 6. 60 (d, J=3, 5Hz, TH), 4. 9
5—4. 84 (m, 3H), 4. 70—4. 59 (m, 3H), 4. 42 (
d, J=10. 4Hz, TH), 4. 19—4. 14 (m, 2H), 4. O
4 (d, J=16. OHz, 1TH), 3. 91 (d, J=10. 4Hz, 1
H), 3. 89—3. 74 (m, 4H), 3. 40 (d, J=9. 6Hz,
TH), 3. 16 (s, 3H), 2. 34 (s, 3H)

13SC—NMR (101MHz, CDC1l3) §:198. 51, 170. 0
8, 162, 2 (d, J=245, 3Hz), 142, 69, 142, 60
, 141,79, 138, 64, 138. 55, 138. 06, 137. 9
9, 137. 36, 134. 54, 130. 84 (d, J=3. 4Hz),
130. 68, 130. 31, 128. 76, 128. 53, 128, 42
, 128. 38, 128. 29, 128. 17, 127. 98, 127. 9
1, 127. 88, 127. 79, 127. 58, 127. 55, 127.
22 (d, J=8. OHz), 126. 24, 122, 83, 115, 82
(d, J=21, 8Hz), 82, 94, 80. 68, 79. 52, 75,
51, 74, 64, 73. 26, 73. 15, 72. 72, 68, 12, 3
4, 14, 21, 21, 19, 88
HRMS [M+Na]+ CsHs;FO,SNa EtE{E885. 3237
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: ERHME885. 3229,
[0351] $2 3 : L&Y (11) p&ELE

[1b76]
OQAc OBn O OBn O N\
7 OH |
BrO~ AN O S O F  NaOMe ° s O F
()Bn f)Bn / - Bno\\' "IOBn

OBn
(10) (11)

[0352] KRy bA—TVTHHEL/Schlenk&&=RICAHL, Schle
NnkEICMeOH (5mL) FD{tE® (10) (1 73mg, 0. 2mm
ol) #AN/, BON/ILEABINaOMe (1 1mg, 0. 2mmo |)
EF7IITVHEESTCMA. 6BE2 5 CICTRBIBEREL Lz, RVWTR
B®%Z1N HC I (2mL) KAKRTHMLE, RIZ. BEZRBEBES
HTCHERN =G, BERMZ> ) AhoA~x N T>37 14— (BFBRTFIV/
~NFFU=2,/20~8,/20) THEHEL. 2BEXELTLEY (11)
(142mg,. 0. 172mmo |, 86%) #1F/,

[0353] '"H—NMR (400MHz, CDC 1) §:7. 52 (s, 1H), 7.

47—-7, 43 (m, 1H), 7. 39—7, 09 (m, 21H), 7. O
3—6. 89 (m, 5H), 6. 61 (d, J=3. BHz, 1H), 4.
89—-4, 86 (m, 3H), 4. 68—4, 62 (m, 2H), 4. 53
(d, J=12, 3Hz, 1TH), 4, 38 (d, J=10, 6H=z, 1TH
), 4. 19—-4, 03 (m, 4H), 3. 94 (d, J=10. 5H z,
1TH), 3. 87—3. 82 (m, 2H), 3. 71 (d, J=11. 1TH
z, TH), 3. 60 (d, J=9. 3Hz, 1H), 3. 08 (s, 1H
), 2. 33 (s, 3H)
13 C—NMR (101MHz, CDCl3) §:162. 18 (d, J=24
6. 6Hz), 143, 59, 141, 58, 140, 59, 138, 86
, 138. 75, 138. 50, 138. 13, 137. 77, 136. 9
5, 130, 94 (d, J=3. 3Hz), 130. 59, 128, 52,
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128. 50, 128. 44, 128. 38, 128, 28, 128, 08
, 127. 87, 127. 82, 127. 73, 127. 67, 127. 5
7, 127. 20 (d, J=8. OHz), 125, 94, 124, 97,
122, 78, 115, 77 (d, J=21. 6Hz), 98. 03, 85
55, 83, 63, 78. 53, 77. 48, 77. 16, 76. 84,
75. 84, 75. 68, 75. 18, 73. 52, 72. 39, 69. 1
1, 34. 48, 19. 37
HRMS [M+Na]+:Cs,H,oFOsSNa FtE{E843. 313
2, ERIE843, 3123
[0354] 5124 : k&M (12) ((2R, 3R, 4R, 5S, 6S) —3, 4, 5
— bR (RVINAXY) —2— (RVINVAFRIAFIV) —6— (3=

(b= B —)707x=)) FATT—2—A)) XF)) —4 —

XFNTTZ)N) FhSERFO-2H-ESY) ORIE
[1677]

[0355] TJITVFEEKTT. 7h=bY/2ooOx x> (3:2) (10
mL) FAitE (11) (150mg, 0. 18mmo |) OBRICE t 3
SiH (88uL, 0. 55mmo |) &#A. RVWTKRIEHEE—4 0CIC
AL, RIGRICBF ;- Et,0 (70ul, O. 56mmo |) #®FL
foo RIS, RINER%E 6BSREIE# L. OCICTNaHCOK&E K (20mL)
ERISEICP > Y EMA, 200449y (3X40mL) TKEZHE
L7, BoEtR. KBZEEL. BREZRIBEKTHREL. BKNa,SO,
THBRESIHE, BBL. BERELL. HERME ISy a2 VATV AS
LyOTNIZT74— (BRI FIL /~NFH=2,/20~6,20) IL&
UREHRL., BEALsRmELTESEYY (12) (133mg, 0. 164m
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mol., 90%) #5. ZTDEFROIRIMHERL .
HRMS [M+Na]+:Cg,H,oFO;SNa Et&E@E827. 318
2, ZRME827. 3176

[0356] |25 : k&Y (13) ((2S, 3R, 4R, 5SS, 6R) —2— (3—
(5= 4—-oNA0T7x=)V) FATTV—2—4)V) XFI—4 — X
FhIZxzZ)) —6— (EROFIXFI) FhSERFO—2H-ESY—
3, 4, 5-bVA—NHFTVTIOTY) OHE
[1£78]

TMSI

(12) (13)

[0357] ZIIVEEKTT. Y/OOx4%> (5mL) FAokE®w (12) OF
W (100mg, 0. 124mmo l) IC, OCTI—KRMNUXFILTYI
(0. 110ml, 0. 744mmo |) 2> Y &EMMAk, FMAET
Lk, RISK%Z25CICERO., SIFEIRT L. RIGKREZRELE, B85
NHERMES ) ATFVDOAS LAY NIZ5T714— (MeOH,/DCM
=1,/30~1,/20) IZ&YBHL. t&¥%H (13) (B1mg, 93%
) BB,

[0358] TH-—NMR (400MHz, DMSO—dg) §:7. 61—7. 57 (
m, 2H) , 7. 27 (d, J=4., 4H=z, 1TH), 7. 22—-7. 10
(m, BH), 6. 79 (d, J=3. 6Hz, 1TH), 4. 99 (br,
2H, OH) , 4. 79 (br, TH, OH), 4. 45 (br, 1TH, O
H), 4. 15 (d, J=16Hz, 1TH), 4. 09 (d, J=16H=z
, TH), 3. 96 (d, J=9. 6H=z, 1H), 3. 69 (d, J=1
1. 2Hz, 1H), 3. 46—3. 41 (m, TH), 3. 29-3, 1
4 (m, 4H), 2. 26 (s, 3H)
13SC—NMR (101MHz, DMSO—dg) §:161. 4 (d, J=
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243Hz), 143, 63, 140, 22, 138, 21, 137, 35
, 134, 93, 130. 53 (d, J=3. THz), 129, 65, 1
29. 05, 126. 95 (d, J=8Hz), 126. 34, 126, 2
3, 123, 38, 115, 86 (d, J=21, 6Hz), 81, 31,
81. 17, 78, 48, 74, 68, 70. 44, 61, 45, 33. 4
4, 18, 79
HRMS [M+Na]+:C,,H,sFO;SNa =t&f{E467. 1304 ;
E=RAE: 467. 1299

[0359] f126 : L& (15) (FZY—IE{iEE) OHE
[1£79]

o0, — -

ZnBr K
Br |\

(14) (15)

[0360] Ry hA—TVTEIELI=SchlenkBE2F7IITVERSTTAFL
kg (14) (4—7oE—-1—-/s00-2— (4—IbhFIRVIL
) RV¥EY:0. 163g, 0. 5mmo | ) RUGHEIAT I XY o4 (O
1g. 4. Tmmo |) ZAh, HEVWTHEKTHF (5mL) RU*1, 2
—o70FET4Y (0. 05mL) ZANEk, RIGREBRETRL TRL
MBI, RISHOFEBLAZRICEKTHE (10mL) FOEBNDILLE
# (8) (0. 49g. 1. 5mmo |) %, PITVERERKIFTCRIHEIC
T L. RISKRZ SHEERI Bk, ROWTRINEEREZZRINDEL %,
"ToONLBERZOT) Zv—ILEE%E, 25CIKTHZETHFHROZnB r, (
773mg, 3. 43mmo |, 1. 1HE8) OEBHML 1 EEE#RL
TIEEW (9) %17 ROIRICAWE,
[0361] 27 :{4LtE¥W (10) ((2R, 3R, 48, 5R) —1, 3, 4, 5—

ThIHRR NN AFY) —6— (4—0O00—-3— (4—-ThFIN
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[0362]

[0363]

vIN) Zx=I)) —6—FAFYANFHV -2 A INTET—F) OEE

[1£80]
Cl
sael
ZnBr l\
( 15) OAc OBn O
OAc (;JBn (o] BnO. ' A .
B"O\/'\;/\;/lLso
dBn OBn Pd/C c o
Q = -CHy(CH,)sCHs I\

(4) (16)

et (9) OBF®ETHF (5mL) ke (4) (756mg.
Tmmo |l) OBFENAA>SchlenkZBEISEFL, HWT10EE%
Pd/C (22mg., O. 02mmo |) #ANnr, RISKEE48E40TC
TiR\EL. K (1mL) TIVZTVFL. RBKRZEESA b (BR) ICLYIE
BL., BFEBTFIL (3X100mL) THE LA, BREKRUERIEKTH
%L, KNa,SO,THEIE, BEBLEIEL, BEE>YHI/OTH
TJ274— (BRI FI /~NFH2=1,/20~3,/20) THEEL. t&
# (16) ((2R, 3R, 4S, 5R) —1, 3, 4, 5—Fhr5F2R (
RyINNWFFY) —6— (4—-/00—-3— (4—IhFIRVUI) 7z
W) —6—FFYAFHY -2 )TEF—F;588mg, 0. 71
mmo l. 71%) #87,
ke (16)

"TH—NMR (400MHz, CDCl,) §:7. 82 (d, J=1. 3
Hz, 1TH), 7. 68 (dd, J=8. 3, 1. 6Hz, TH), 7. 3
3—7. 12 (m, 19H), 6. 99 (d, J=6. 8Hz, 2H), 6

2
5

95 (d, J=8. 5Hz, 2H), 6. 71 (d, J=8. 5Hz,
H), 5. 24 (q, J=4., 9Hz, 1H), 4. 73 (d, J=4,
Hz, 1TH), 4, 62—4, 42 (m, 7H), 4. 31 (d, J=10

8Hz, TH), 4. 13-4, 09 (m, TH), 4. 02—-3. 99
(m, TH), 3. 94—-3, 88 (m, 4H), 3. 84 (dd, J=1
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0. 4, 5. OHz, 1H), 3. 63 (dd, J=10. 4, 5, 5Hz
, TH) , 1. 97 (s, 3H), 1. 34 (t, J=7. OHz, 3H)
13C—NMR (101MHz, CDC 1) §:198. 56, 170. 0
9, 157. 66, 139. 53, 138. 42, 138, 00, 137.
78, 137. 12, 134. 76, 131. 85, 130. 70, 129
98, 129. 56, 128. 72, 128. 57, 128. 45, 12
8. 40, 128, 38, 128, 32, 128, 20, 128, 07, 1
27. 93,127, 87, 127. 83, 127, 68, 127, 62,
114, 65, 83, 59, 80. 59, 79. 21, 77. 36, 75.
49, 74, 60, 73, 35, 72. 71, 68. 15, 63, 46, 3
8. 45, 21, 21, 14, 96
HRMS [M+Na]+:Cs;Hs;C10OgNa EtE{E849. 317
0;=xAE849. 3165
[0364] 5128 : L&Y (17) OGS
[1£81]

OAc QBn O

BnO
Sm e LU 1) NaOMe
Cl oK

(16)

[0366] KRy bA—TUTEERELAESch |l enkE&%FFRIIHSEL., MeOH (
5mL) fitE# (16) (166mg, 0. 2mmo |) #ANhi, 7
WIVEBESTTEDORKICNaAaOMe (1 1Tmg, 0. 2mmo |) &5
mL. 25 CTRMEE 6RFEIRER L, TO®E., RIGKEZTN HC I (
2mL) KBERTHMU, PEREZHEBEIETHERMZE, MERK
WIS ) ATNAS LAY NTST 4 — (BRI FIN /~NFHo=2/2
0~8720) THEL., #B8EGKELTHEYW (17) (145mg, O

184mmol, 92%) &8,
[0366] "TH-NMR (400MHz, CDCl3) §:7. 44 (d, J=1, 9
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Hz, 1TH), 7. 37 (dd, J=8. 3, 2. OHz, 1H), 7. 3
2—7. 12 (m, 19H), 7. 01 (d, J=8. BHz, 2H), 6

91 (d, J=6. 7Hz, 2H), 6. 71 (d, J=8, 6Hz, 2
H), 4. 86 (s, 2H), 4, 85 (d, J=10. 1Hz, 1H),
4. 63 (d, J=10. 9Hz, 1H), 4. 58 (d, J=12. 3H
z, TH), 4. 49 (d, J=12, 3Hz, 1H), 4. 42 (d, J
=10. 7Hz, TH), 4. 14—-3, 85 (m, 7H), 3. 83-3

74 (m, 2H), 3. 68—3, 65 (m, 1H), 3. 48 (d, J
=9. 3Hz, TH), 3. 12 (s, TH), 1. 35 (t, J=7. 0
Hz, 3H)

13SC—NMR (101MHz, CDC 1) §:157. 53, 141. 3
7, 138. 89, 138. 72, 138. 59, 138. 38, 137.
43, 134, 50, 131. 43, 129. 82, 129. 44, 129
03, 128. 53, 128. 46, 128. 31, 128. 07, 12
7.86, 127. 84, 127. 79, 127. 72, 127. 69, 1
27. 64, 125, 72, 114, 64, 97. 77, 84. 88, 83

66, 78. 46, 75. 84, 75, 57, 75. 17, 73. 48,
72. 36, 69. 00, 63. 45, 38. 60, 14, 98

HRMS [M+Na]+:C,9H.,oCI1O;Na Et&{E807. 306
5;=RIE807. 3060.

[0367] 129 : {EEY (18) DEIE

[0368]

[1£82]

Et,SiH, BF3-Et,0

PITVEERSKTECTC b)) /Uooaxsyy (3:2) (10
mL) FICE (17) (142mg, 0. 1T8mmo |l) OBRICEt,
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[0369]

[0370]

SiH (88uL, 0. 55mmo |) ZMMA. RVWTRIGKEE—3 0CIC
AL, BF;-Et,0 (70ul, O. 56mmo |) #FTFLK, EF
BT Lk, RISE%E 4ABEEHE L. OCICTNaHCO,KA®KR (20m
L) ZWw-< Y&ilA, 2700X4%Y (3X40mL) TKEZHMELE
o MOBER, KEEZEEL., AREEZRIBKTHEL., BKNa,SO,TH
B, BRL., REBELL, MERMZ 75y as VATV AS LY
OYcI574— (BRBRTFI /~NFH2=2,/20~6,20) ICLYIE
8L, #EHLRMELTEEY (18) (105mg. 0. 13 7mmo
. 76%) %15, TOEFROIREICHEA L,

HRMS [M+Na]l+: C,gH,sCl1OgNa EtEE791. 31
15;%8fE791. 3109
B30 : k&YW (19) ((2S, 3R, 4R, 58S, 6R) —2— (4—
200—3— (A—-IhFINRVI)) TxzZ)) —6— (EROFIXF
W) T hSERO-2H-FS>—3, 4, 56— YA : 5T 7O

Tv) oELE

[1£83]
OBn cl O~ oH ci o~
oS " o S
BnO" “OBn Pd/C HO" “'OH
0OBn OH
(18) (19)

FITVERKTC, EtOAc (4mL) ADitEY (1 8) OBEKE (
100mg, 0. 13mmol) IC, BEE%PJd C (1. 5mg, O.
O14dmmo |, EBIKETZ11mo I %) #HMNML., KFEL7SXO%
PIVIVTEHLE, 7T VFEKEZKRZFTEIUICEERL, RIEKR%E 30
CT24EIE®R L, ROWTRIBREEZZM4 MTEEL. EtOACc (3
X40mL) TH&EL., BETTRROIRTOERMEREESE L. BiE
L THERME B, ROWTHERMAEPTLC/AOT NI ST 14— (~NF
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Y/ EtOAc/MeOH, 10:10: 1) IC&YBRL. L&YW (1
9) (42mg. 79%) =T/
[0371] {£&% (19)
"H—NMR (400MHz, x#/—Jb—d,) §:7. 356—7. 22

(m, 3H), 7. 09 (d, J=8. 4Hz, 2H), 6. 79 (d, J
=8. BHz, 2H), 4. 09 (d, J=9., BHz, 1H), 4. 03
—3. 95 (m, 3H), 3. 87 (d, J=12, 6Hz, TH), 3.
69 (dd, J=11. 9, 4. 8Hz, 1TH), 3, 48—3. 26 (m
, BH) , 1. 35 (t, J=7. OHz, 3H)

13SC—NMR (101MHz, MeOD) §:158. 81, 139. 9
7, 139. 89, 134. 45, 132, 91, 131, 91, 130.
80, 130. 11, 128. 19, 115, 47, 82. 86, 82. 1
6, 79. 73, 76. 42, 71, 86, 64, 46, 63. 10, 39
21, 15, 18

HRMS [M+Na]+:C,;H,sCIlOsNa Et&EE431. 123
7 ; ERIEA431. 1231
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BEEREFRREEEZ, AFOMERFE/ETIERELLTEUAE
WEAR L. AIRERKRIEKRE, FIRBEERKIEKRERE. A/l
ENRERRER VRIS FEGERRERI S, 1EULOBHRELZ
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TRINZEEW (1 1) &,

e (111 —1)
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TRINZIEEY (111 —1) RO,
TEEx (LT —=11)
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[, Arld RIEBERETH D, ]
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DORSBNOBRING DA D 1 BOBKEREENE %,
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B, Xk, siEd 1 U LOEREEME S, Al 1 BULDOER
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[553K1R2]

[553KIR3]

[55K1R4]

[E53KIR5]

[E53KIR6]

[553KIR7]

TRINZELEW (1 V) 2B5ITRE. KT

AIESIEEY (1 V) DORSTRINDKBERERELZREL T,
Aigsibed (1) 282 ITH2
EEBATRD. Ak

AisslbE® (| 1) sriEed < &b 1 BEOBERKIENEEME DR
Sht, 0~80CTiIThbnad, HXREICEEHDAFE,

RISCIRFFME A, SEMR. 7ILIF. MEBBANY DL, KEBALDD
L, EROFITNRIAL NRGNA ROZILT A DO RBENLE
RINZDRLLEH TREDEAE, AIRBEAICEFEINL/AAZVYD L
fr s %2895, FKIE1XIF2ICHRBEHDAE,

AIsEd < &b 1 BOoARENEEMARIERLEEY (11 1 —1)
R

gigglbE® (111 —1) A FER:

[1£6]

(Ar)oZn + ZnX, === 2ArZnX

[P, ArRUXIE, FIECEABETH D, ]
TRINDDaL VI FERREICHZ. BFEREBE1~30VWThh—I8
ICEBED AL,

RIRURADWKBEFREREERT, FRE1~400WThh—IR
ICEBED AL,

RS THRINDZKBEREEN, R'~RITRINDZKBEEFER
EERD, BREI~50VWTIH—EHICERDFZE,
R'~RSTRINZKEEREEN., ThETNHILT. IRT
IWEMREE, 7)) - T7ILFIBREE, TIFIERERE 7)) —
WPIFNFFOTILFIVEREER, PILFILFIFOTIFIIVEIRE
B VONBREERVA STV HLRDNREEN SR BRI DR
RINB. BRE1~60DVWTIhA—IBICEREHDAE,
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[53K1R8]

[553KIR9]

[55K1R10]

[55KIR11]

QTRINZIEHREDN, FILFILE, TILFrZILE 7ILFDILE
X7 —ILEE APOMERTFER/ETSIEREE LTE2H
RTILFIVE, sIRT7NITZIIVE, R 7 N FDIIERTEIRT ) —
WENE 42, 1EULOBBEZBELTWVWTEHELW, BXE1I~T70
WIFn M —IBICEE D F %,

QTRINDZEREILEFT N IRIREHERKILKRE, IEcFEER
RAGKFRRE, RICENEERREXIZAIRFERERRENEL T
WTHLWEIRE 1 BULOBBREN, ZREThHIIL T, NOF VR
F. FREINTOLWTELWKEE, RESNTWTHEIWFF—ILE

REINTOVTHLIVWTIVE REINTWTHELIWRILILVE

. REINTOVTELIVALARFVILERPREINR TV TELWVR
WRZIIVENLRDZEMNLZFEIRIND, BFXRE1~80WVWIFhH—IHE
ICEBED AL,

ArTRINZERED, KRFEHO6~14D0FEKRRIEKREENX
FRFRB S~ 1 20FEHEEREEE,. XAFOFFHYVREHEET D
BREE LTEUARETHY, RIELKERGE~1 4 DFEKKILK
RRERVRRBS ~ 1 20FEHEERREN R 2, 1 BHULOER
BEZBLTVWTHIW, BERET1T~90VWThH—IBICEEHDAE,

ArTRINZERED, TR (V)

[167]
(Ra)\n
=R

Reld, ZhETNHIL T, NAFVEF. ZILFILE 7IL¥5y=
WE, ZILFZNUE, 7YV—IE ZYUV—=ILTILFILE F7YV—ILT
WHZIVE, ZU—ILT7ILFoILE FILFILFFIE ZILH5ZL
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[55K1R12]

[55K1R13]

FERVE PLFIUFFOE TV FFOE T)-UTILF
WAFRSE TYU—LWTFILTFZNAFOERET)—ILTILFZ)LA
FORMNORDENSBIRINIEREELARL, AIEBTIFILE, 7]
BTN TZIVE, i FIVE, JiEeT ) —IVE. migg 7 ) -
TIVEIE, BIEB7 ) =TI rZVE, gig7 ) =L T7ILFZILE
CBIRTIVFEILAFOE, BIRTIVTZILAFIE, BIRTILFZL
FHFRIE, AIERTV-NUFFOE, AIERTV-UTILFILFFOE,
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TWTH LW, BRIET 1 ICREBOFE.

Ar TERINZAEBEN., FiEX (Va)

[1£8]

a

jeod
(Va)
Ar
%7
(R A,

Rald, RIECERAETHY.
Ar’ 1, Fie (Va—1) ., (Va—11) Bt (Va—11
1)
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