W7o VB (B3, HEH) Ro#s &kt N=¥1/23

CRIEtEFRE(BHREILER)

METYLVESH

FHRES
K& o)
FMmERH & A H
w®TERH & A H

. BEIIMEEWebITIRELTWEYT, SRV,
- EEREHOBRICH S Tc &N BNIE. TOBERAESE(IC
UTXYN\—=EHEHEZIT>TLIZE LN,
- ABIE. HLETURREICR-TERBETH D &I,
. CHELEE W,
EEEIE -



METT1 VRE (B3, &)

=

R

1. REREE) - FARBF/HNICOWT
1. R2EEDOMT

2.
3.

MR mEDEST
fiedh~ =2 77 )L DBIE & FIIF

2. B/ —bOfFITA
1. FUsIC

2.
3.

AR NLTF—F DEFMITDOWT
ERROH (BR

3. BEULEREROIRY VY

4. Workup 1&{EICDWT

1.

o o

ERORN

2. KTUVIVFI 2B
3.
4. KERBUODPITWERZERIEBHEELTW

KTV IZVFURWES

55
AR (BHD)
T/URL =5 DEWS

5. TLC OFEWAICDWT

NOo oA~ WD~

TLCE X

FrEZU—0D5|FH
KRIGEBHREDTLC

crude®TLC

HZ LEHEFEDOTLC

TLCTFL—hAy & —DEWS (BR)
HKERICOWT (B

6. BfERIREICOWVWT

o ok W~

BiERERELE

TBUER, & T5|E&%
B AREESHE
“HRREZFESHE
FAAIWNADEERE
BEURIEICDWT

[CDWT

=

9. "®&

7. 20D 3

7. BIEBIREICOWT
1. ELRARIEE &
2. BEicDoWT

8. AFLRBRFEIOWVWT

1. 292560

2. BEROHA

3. YUATIOEREDRD S
4. JON NEDRDA

5. YUATILDOFEST

6. crudeDF v —I DA

7. TRDFHEE
8. TLCZRAWEAMRY kDS
« IR - HHEK
1. &M

2. Simple, Small, Speedy

r3s; lcowWt

10.RBREHICK T3 FDMtDEIE
1. NMREIES > ZILOABICDONT
2. BR - YUY NTILDEEICDOWT
3. BEFENICDOWT
4. MERRIGODIKICDWT
B, RSAT7AAX—=H—DFEWNA
6. BEZRY FDEWNS

-

AT ABREGREBEICDOWT

11.ChemDrawlc2W<T
1. ChemDraw #E&#
2. EEDRL
12BICDOWVWT
13.XEE=F+—IcDWT

FRER (EEETLEY) IOWT

15.REENICH T BEERRICOWVWT

~R—32/23



W7o VB (B3, HEH) Ro#s &kt N—3/23

1. ERES - IAREEHICOVT
1. ZeBEORLRET

1. MFAEFECEWVTHRZH T BIcoHiciF. ERERIIHAV - BEZ LW LiF. KEHETT,
ZDleHlcid. EUWEROES APREOEWVS., BEEEOMBrEZIFREZFICDITS
BENHDET, Flco ERE TELHN S TEBDBETT,

2. EEREENIE TEULLITSZEBARUITIN, BELRRRRZR > TEICHLD I EFRHERT
RTFo KAEULTOHBOREUAAPEROEAZZVEL £ 5,

3. —BHBRRERETTRIND5S MEIE - BiE - 517 - 5% - LDy £2F3dZ&d. £EMED
mEEReMEOMEZROSNDIRKEZORRETEAYRI E T,

2. MRMBEDEST (REREEL AN - ARELNILTOFH)

1. TET YR (ERULEEPREOHER) N—XATEHZRZ I ENEREZDOMENLZ KR
TY, Lih'> T RERUAFERDEERBTHEPRBESREDTRICHID ., EABESDT
k. £T—YONEBVERREEZFICDFEI L. KREHEDAYREBD TS,

2. RERFEBIFEEMREBZHLBELTITSODDTINS, HEPABRDXYN\—EHALEED, O
SaZ7—Y3y (RE-&EE-BR) ZEokDIBIELMABEBO—ELTI, IbS5,
EHEERZEIY Y EBAERDIVENHD XY, EHLEERMAREDOERTINS, HA
LTEEFL &S,

3. BEEREXRPHERTZEITL. LBEHEZETRL & S,

3. Mt~ =2 7ILOBEE & FIA

1. YARETIE. BEDOKEN M~ =17y L T-fc (HIEEEW) SEEMERLTL
NELE (CERREFRETLE) . EREVCEZICHHEMAEREINTVWET, ZOMFIC
X, EEOMM WRERIRIEPEE, HEEOEEEEICE DD ZRAY MNEEAD TRBNSIh
TWFET, AEZDOPHDAVLHAEADEH. AREANDODBWE, FEIE->TH, BENEFEELT
£ Tt T, ThoTIELL. EVWSBEVWHS, COLSBRERDIDVWTVWET,

2. flcH, EENZaT7IL (FvEFYROTZY MR—LAPRBRFPTWEESE) PATLBED
EFAYZaT7IBESHDFET, 2. BHICHEULTCKREDOAFILT v - FEORBRLE
HEEUTORRICDRIFTTLIEE W,



WRT T+ > EE (B3, 2 ot &t R—34/23
2. BB/ —bONEHA
1. FU oI
1. 27 3BH#E 6 mm x 35 17 (30 WK /clF50 1) DF v /XX ./ — K~ ZFEMH,
2. FMEICIE TRER/ — b, EAMAERAR (BIzIE2019F481H) . EFK4A. BFS ([AME
) . FRERES) O5REMNI LT
3. ERESRFBAZVvIL (BOAZIvIILEHEDAZIvIL) ILESERTS, HIZIFIREMT
(EHENTE) D100EEDERESIF 'KS100; £F 3,
4. ERANICRAZ2R—Y%Z 1 DORBESHHEICT 5, TLCORRBETICFEED S,
5. MWAHEBORKLE. EEES. BN, FABRKOXE. SFIC U5 AXE. AT ~MLID
=5 (NMRMSEAZE) | TLCOM, AlfESHR, ERESIIARI MVET—5, &% - L
. ER. RRERESTICEVWT I IMBEIE S,

2. ARY MLT—=F DEMICDWT (1H-, 18C-, 31P NMREFEM D ZZNMR, Y X ARY ML)

1. NMRF v+ —h&ESF "RBRES -1, OLSICBLESICT %, FIZISEBERLORBES
AK77THNIEL THMR 77-1, HMR 77-2, ¥CMR 77-4; FIcH—9 %o

2. Fy—hMETHRICFvr—rES. XF¥—L, Tl T2 (%y. 00 mgF) . HERIIBEEDL
EZHHELI %,

3. &7 —%ILDOWT, XY IAYVEIBREFETZ LT TR BIERREZ 7 7 1 ILICEUC %,

4. RAIE LT, 22T MEDIE (— 0.1 ppm ~ 9.9 ppm) FEE T %,

5 BRYHTEERICEITL. ARTMNLT—9%/—MNCEBENTF R, RTAEIEACS (FXUAHL
B0 SHRBHERICKS. FRIEEYIISARD &, BALAYM THEREICE > THHTDIL
BYRSERITEEDT D,

6. YAARTZ KL (MS) [£DWT, LotES (ERES) (LEYOEIER. . ExactMassfE
IR LU T 417F T (ChemDraw®AnalysistEZE>S) D4 m%E2Fv—MTEZ D3,

7. 720AYT—=2avzifing, B83ZHNICLEV. bHSHBEWVGEIEHMERT S,

3. EERof (BHD



W7o VB (B3, HEH) R R ~N—5/23
3. BRLIAEEOSINU VS

1.

WRENTH—F DL ICEKRNH D, AREIF "VILITLADZY ) 2—5) g Tk
AEM ICHZEUTND D, BRITERICEMUIINILEE D, INIVEHRZEICH DV —ILEFEDS
. Chem Draw TR EFEBEAZEWCHRME OT7 -7 THONTZ, TMEZOHEDRE, &
WS HERBICKEREERDTTREILOND LDICELL 2 &, BEENRBEIIHRIEET 2,

IR —=ILNDEASFEIERD 5 Ko

O EBES BIZIEEBLOBE. AK624)

@ bFEEX (TEBICEL. REULD KL FROHBW)

Q@ K& ERMICEFTES "EERL cEL, 12V vILIBER) .
@ HfT (2019 F 4 B 185 190401 &£&EL) o

® BiEREUBE "—F&. recrystaln from ethanoly & &,

AK 624
— &R

@ recrystaln from EtOH
=20
OOQOO 190401 1EEERA L

1




WETH1VEB (B3, &EH) Fefm &R ~—36/23
4. Workup #{EICcDWT
1. EBORN
1. i TEIE%ER » YAMAH - T—7 7 v 7 iRE (KEHERBE) — crude DFER- (B
i) FEEIRE (WT L. BiER) 1 &% %,
2. BRICITS>EROER (/—~0EEFF, ERHFEOHR) FFIHICT S,
3. RIGEIDHAH W RIGHEAIETRIFICT S,
4. BEBER. —MIIC TRMIBLER, & NEELER) O2BRBEICKAILIEAD, ERELA
LTI REEREICEY T\, KREERBRICEYTZON -0 7y TiE 0T &,
5. =07y 7RIEORICESNZBHEMIE Tcrude (HIER. HAEMY) 1 &I, CrudedDE N
EEERBBIER/ — NI, oo YANTVAZRRET 5,

2. KTUIVF (RIMEILRIE) 2580 ERBHEERN

1. KERSTST, BUERELTZILAYNEREICHEZHBA AR BIZENLITY AFT2 &
OOMRILA, BIEXFLUE) ZMZAT, BIER,

2. PRRIFCFHE L. CHCI3 ¥ CHCL IFKDEE1 KDEL 1.2~ 15 S TENEEE - LB
HKE, MILIVPEBERIFILIFHE 0.7 ~08 ENS TEHIKE - LENEHE, BEDEY
T VT EFEEICE R,

3. KBICBF TWSEEYZEIUNT BlcsHic. DEEL I KBICERBEZMA THEHZEEZ 3 @
75, JVIFHHBRECESHERAEDELEIIMZ DI &,

4. HEDEBRE S HHICRAWCEKAEE —DONRRHCES T, brine (BIFIEIEK) ZEINZ
TH%. ZD%. brineE BHLE % 78 L Tbrine% 57T %, brineDFAEIL. 5007 LARES 7 Z|
ICREZ ANTREICKZZ>ROANTITS (BEMNEITTLE > TEFEMTIEZWT)

5. BHEEIC NaxSOs (FI&IE ) Z/c->SDMA T, BiKEzE (DR} ZEFTHSY S LI
IRREBICRZDET EHE ZMAS) o

6. EFHD BT NaxSOs £ FrFE. DT AT ZRAEFEKREHICT DAY,

3. KTV ITVF (RIMELREE) LBWSEDERFRIEE RN
1. BYRE BIZIE 218 » 70UV IC&ZEBRE) & RKIICKLTRNLIY -
BT F)L - 7O0OKRIA - BIEXFLYVEOREZNMZTHRYT %,
2. TNITHEEDKTHSE. Brine (BIFIRIENK) % CHEZE,
3. D 2 TEMEE (RADBEPEZAEVATDETNBWVWEL D) &RIC. BRE.

4. KERUDPTVWAKEZ RIBEE LTWBIHEEDEEFERE LN
1. RISERZRE. £EENYNEXDPITWERSIE BERICELBREEICEEAD,
2. LR TRV TV EBYIBRERBEICED U, 2RTHZ2BVWTEEDK - brine THEHo
3. THHEZRE L. 5D 2I8E THRER. T/ URRUEZERER,



W7o VB (B3, HEH) Ro#s &kt N—=27/23
5. T/URL—4 —DFEVWADERRHRE N

1.

© ® N @

FRT7ZRAIIMABDBERIEFTRATZZAIDLEDINDICT %, BRI, 7RT7ZXAID—&F
F5ATWDEBDE To
TA—F—NNADBEZBRICHRET D, LFCRELBRETSICIE. BEOHERZEEL. RE
ZERIC LTS, TTTESWREF. T—RN\AT—X - RERE. &5 5 EMK,
FRAT7ZAAZT/)RL—F—ICBD}1F%, BOMIFLBEERY 728N £TFHAT X
MNEFZERESR,

MY TDRAyFaANT, U—2#ZMA0 2, MY TDRA Y FEANDRICERULRVLIRY
70y 7 ZRALTEL

72 RXADEEE HRDEITRLL[EERT 5 &3 ICHE, DEERIFI10NER (FRFEIHREED
Iy bUBW) o T4 —F—/NZADKNZIFNHRWERITER,

BRENLENT S (plateaulc23) £T. T/VRL—F—DEIH SEENLZ L (Z2ZHER) .
BRIEAREDR®. KANSFRT7SRA%5|ELFTY -V HEHERS.

OERED ZEOICRULRY 7ZIEHT, 7RT7ZZXAZBD AT,

V—UHTORZ Y TER ICBEICRBEERELTRT,

6. HRAKER (BHD)



WRT T+ > EE (B3, 2 ot &t ~—38/23
5. TLC DFWAICDWNT
1. TLC & &
SEEHZ LU0~ N2 Z 7« (Thin Layer Colum chromatography) ®DZ &, A EDE#ELEYH
VINEENERFRREARAICTKRUTCESE T, ZOY Y TIVICEFNIHDEARDEEDZ &,
F—T—RIERD 3 =o
1. 54VEYRADY T —ZAWVWTTLCHR (TLCFL—hk. 20cm x20cm. U 5L 60 Fosas

Merck®) Z=Y)B 1%

2. B AMEESIOE. HFEH, I—=V7R/-DORy hTL—k,
3. EE/ —MDEERIF. ERICEETESTLC 2ecmx5cm,5cmx5cm) o

2. ¥FvEZU— (WHSREDZ L) DEDA

1.

TLCEICH Y FIBREFI DD DF v EZ ) —Z2KBERT 5, EF AT THRWRERIF, F+
EZSU—BD AEHIPRSBZLDNIBELDTBEIEICFHAET DHBEDE N,
RA0EDHRN—F (HRIEEERIR) ZFES5, e L. I ZALE TTW ADOEZ% F
MY 5. AREDFEZERLTIERSR,
FrEZU—ZSIKBOEEICBRBZATRAELT, WM /CAY =)L &feld H7AE ZfE
S5, EFLEIKAVIF. ARDAAZBEBVNRVWSDE L, XEFRICT D, SFELP2IY
IE. AZABERICTHULT RIOIC YT TRNYIDHTAKRAEREELT &
EFTRAZRZEIL, NN EFIC HSRICYULDLDICT D, COR. AFEEFETHS
AZ5|EEIFT (5lo5kD) AMIC B AZMAD ZEATY,
HIZZADNKRLHEMN K BoTcH. ADEBIRERCSWICE] 23RS, 5loRDTEDEARATIM L
BOBEcFrESY—ICBo>TULEDS, ERIZIREI. BLZE10M~158, Hinfc/{RY—
WDHBED, 2~3KDFrEZ—ZE5

Bbolcs, YRAUPTFYIINAyI—TFvET)—%4]5,



W7o VB (B3, HEH) Ro#s &kt N—=9/23
FrEFV—D5|1EL (=2 7))

1. AR9%5H0D
FNfc/CZAY—)L GFrREEHEDEWN) [ IHh, Y17 —, HS5XET

2. BIEAE

1. DADTREZRITTHS, BRRROTEZRIT 5,

2. BRNUANDPFAEE/\Y R)LZRFETEID (H)ICE L. 2XREZ01BBEDETLE
%

3. ZA9—DKkEN—F—ICFF. HRE (Ah>TH) 2P UT DTS,
KOS FEMEEICT DI & BUXAFERLLT B EDRA Y K

4. 250 (AHN->TE) ZHRAICHEIT. LohDhESKEAND, KIFFEICK
%,

5. NRAY—=)LZRD45EICIEIF. EFTH->L< DET, EFTHICE] oKD
Bz

6. MEMKBOIcOSAXDSREUBIEE THRIEFT, MIFLEZT RV &,

X KPR EPHESRBWE EFEZLEICENRD,

~F i~
7. \—F—DIRTICH B HAREESTIEZRFICHO S
8. HADTIEZ D 5,
9. BRRURDTTI2ZE %,
10. BESRN VN DI/ KLz REFETEID (LOW) (C[BILEA® S,
M. FrEZTY—Z5|WEERD/XRY—)LIETIFEICANG WV, BuBE T,
EZ—ILENEIFTLESBENH D

3. XEEIE
1. JRUT—ATIE LA,
2. BIFFHUEICLTHELS (RHOERICHIST B1e®)
3. WRICK>TIT AV 22 (BREFREDQCOEFRTFZIAVIFAOTW
%) o
4. BEFEEI. BIEE< 2. BRX2YEHRT %,



WETH AV EB (B3, EHEH) A ER N—210/23

3. RIGEHFEOTLCOFEERIE L N

1.

RISBEREF v EZY—TEIRULT TV TILF 27 KD B, BKREP/NRT—ILRIGD
BELFVYEZU—THREL, /\XY—)LTRINY 5EEREH 5.

. TLC (2ecmx5cm) ZfEW, EH 5SS (HEEED A (bh>TWnIEERY) « R (RIE

)« Mi (HERER & RIBARDOMixture) 2312 (RIRY T4 VD) o« AMRYTAVTT2E
FRICHMETINS K x NEEZAE (THENS7 mmDAE. ATV LRE (BEAHEICRE) @
AEYADEREZBRT Y MCANTEL) o R (RIWEK) OTICIHAIRREE O REAERD
i T, 2RO Y TSI ™2hy ( 30OV Y FILESIE T0.5h &R,
BYRAEREZAWVWT. 1 DEAZTS. BREEHE 1 BHER, GELRSIE. RIGBHE TF
TEOERS ) P T ORS ) NEELEH, S,

BREBEXN_EE, £55b5F6ch - EAAEERZEE. RNZEBAREOFTESITICE
<o

RHE (TLCICKITBDEE) OEBNRA >V b, TLCIRODERIZFLTA TTHRVWTH SO S
&, RIGETZREBICBELY TV &EHH 5, RIEZEE->HFER CHER-HRER,

4. crudeDTLCOFEEZEE N

1.
2.

Crude D'H NMRIFENBNEHEEWS B THRWEENH D, EXAMICIFE 2 TANRL,
BENZHE/EFE, 7IL—RDOTLCZINZ LD BEINMRY Y FILEeR/BLTT—F 2, &5
S06H. TONMRY Y ZILZTLCH Y 7L E LTRWIIFRWA S,

NMRY Y ZILe8Z YAV OF 1 —JIKBL. ThZTLCH Y 7ILELTES,
JI—RDTLCICDWT, TLCARICEHNSS (HHEFEED ( A (bh > TWhIFENY) « C
(cruded®&) « Mi (HEFER & RIGARDMixture) Z3 T2 (RIRY T >T) &
TLCERIF1EITHELE V., RHEZEE>HRER TR WEHE, BL. TEFRBE) [CIFHO
DERZILAD. Ffeo RODSLBERNGEHUCERBEDEEZTOLDFRET %,

5. W7 LBERKDTLC

1.

2.

3.

BDRENERISERAE. £—Ic. BELLWRBBEEARAEOHEAEDEER DT, D
%, BRYOZRY NAEBIRR Y RBICDWTTRED 1 £2ld 2 -3 RERELZ T,
3 DBRBRENBIIEET B,

1. 3EEMUTRHE 0.5 ZHEICARY NAEBHFIET %,

2. 3CEMAUTRIEO0S &K D TICANRY NAEBHLFAET %,

3. 3EEAUTRHE0S5 &£ D EICARY NAEBAFIET %o

TEEBADRRY Mcid TA#E) « 2EEBROARY Mlk AR . 3EEBFAOIRY MMl
MPILEH) Z1T5, RE/—NMCHEZFDESICEET %,

SEEME. EERIRRICE > TRITLCRICIEIRMEZINETEEZIAL, Xfeo TRIE = 0.5) KR
574 VICHETIRZS <, RBRICDIT THERRICHKREE,



WETH AV EB (B3, EHEH) R AR N—Y11/23
6. TLCTL—hNhy&—DfEVTT (ER)

7. KERICDOWT (BH)



WETH AV EB (B3, EHEH) A ER N—12/23

6. BiERIREICDOWT
. BiERBIEE R
BffERT Y TV e—BREICOEHRIE. BERBRICIZIBRIEDIE, PFRELCHDES UHE
FOTCEEDPITVWEEZRF D, COMBEZFNAUTHERT 2, NXVFIT—H—0OBEINEN S

Eo

2. TRULEE) & T5128%
1. BRULEE ! ’)‘b@“‘jﬁ}f%iﬁﬁ%’&/@bﬁ&) FEDCSWINARBETHITEN?) ERDBNS

3. B—
1.

75, . BEZZET 2. TR/ OBEE, CERSBVR. RATE. NRT—ILOBEHKE
RIBEP. P FEDORESLBBAFILEYELPENLITERELIEWERICITETY %R,

. BIEEE  SROBEZLICMATRICHRET 275%, bFE ZBROMIFEICEREZRD

I TRADEDAZYY V5 —TEEREZ FTERINT %, KT, FENEBLZITYT
<. RIINAEEEEELYI LR,

BREESHE

DRSS B1T5. NAUOF2—T7RIC5mg BEOHRZED., FZIC2~5F0OEER
WEMZ S, B—ICEDBREEA VAN RLMNICOWVWT, £EPHEICBNRE, 2<RBYDD
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V—)LEBD. EOT—7TEH 5,
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°C) . T%./—)L (bp78 °C—&TE +35°CD113°C) &,

6. REUREICDOWCEREIEEFIE

1.
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%) . KKTHVPUBDOAF T U ZEASREIGATMATITREEXSZ I D H S,
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D Global energy and environmental problems have stimulated increased efforts towards synthesizing biofuels
from renewable resources. Compared to the traditional biofuel, ethanol, higher alcohols offer advantages as
gasoline substitutes because of their higher energy density and lower hygroscopicity. In addition, branched-
chain alcohols have higher octane numbers compared with their straight-chain counterparts. However, these
alcohols cannot be synthesized economically using native organisms. Here we present a metabolic
engineering approach using Escherichia colito produce higher alcohols including isobutanol, 1-butanol, 2-
methyl-1-butanol, 3-methyl-1-butanol and 2-phenylethanol from glucose, a renewable carbon source. This
strategy uses the host's highly active amino acid biosynthetic pathway and diverts its 2-keto acid
intermediates for alcohol synthesis. In particular, we have achieved high-yield, high-specificity production of
isobutanol from glucose. The strategy enables the exploration of biofuels beyond those naturally accumulated
to high quantities in microbial fermentation.

@ While significant advances have been made in the development of catalyst systems for enantioselective 1,2-
cyanations of aldehydes, ketones, and imines, no asymmetric catalysts for 1, 4-additions to a, f-unsaturated

carbonyl compounds have been identified to date. Such methodology would provide access to difunctional
intermediates that are readily converted to a variety of useful chiral building blocks, including a -substituted-f3
-aminobutyric acids and o -substituted- f -amino acids (Scheme 1). We describe here the application of
readily available (salen)Al'! catalysts to the conjugate addition of hydrogen cyanide to o, p -unsaturated imides
with high enantioselectivity

(@ Oxetanes are receiving increased attention as intermediates in organic synthesis and drug discovery, thanks
in part to the development of new methods for their preparation. At this stage, few enantioselective reactions
of oxetanes have been realized; these include ring expansions catalyzed by chiral copper complexes and ring
openings with organolithium reagents promoted by a chiral boron reagent. We became intrigued by the
possibility of activating oxetanes with (salen)Co(lll) complexes for enantioselective ring opening (e.g., eq 1),
given the successful application of these catalysts in the asymmetric ring-opening of epoxides. Herein, we
describe intramolecular openings of oxetanes catalyzed by (salen)Co(lll) complexes 1 and 2 to afford
functionalized tetrahydrofurans in high yields and enantioselectivities.

@ Ring-opening of epoxides, particularly with carbon-based nucleophiles, is a highly valuable synthetic strategy
for the stereospecific elaboration of organic compounds. Despite the venerable place held by enolates as
carbon-based nucleophiles for organic synthesis, y-hydroxy carboxylic acid derivatives are rarely accessed via
epoxide ring opening by acetate enolates, largely because of the paucity of reliable and efficient methodology
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for such transformations. Herein we describe a new and efficient route toy-butanolides in a single step and
under mild reaction conditions from terminal epoxides (Scheme 1). Coupled with existing highly effective

methods for the asymmetric synthesis of terminal epoxides, this procedure provides ready access to a wide
variety ofy-lactone derivatives in enantiopure form.



