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Abstract

The development of practical and efficient methods for construction of chiral molecules is an
essential part of programs to explore new medicinal and agrochemical agents. Our potentially
effective design of asymmetric reactions is based on the use of chiral auxiliaries with multiple
metal centers that operate cooperatively to control.absolute stereochemistry. In the present work,
novel N-sulfonylated (S,S5)-2,3-diaminosuccinate-type chiral auxiliaries, which have the tartaric
acid-like framework with sulfonamide group instead of hydroxy group, were synthesized from
L-aspartic acid. The synthesized (S,5)-2,3-diaminosuccinate derivatives were applied to an
asymmetric 1,3-dipolar cycloaddition reaction of nitrile oxides to allyl alcohol to afford the
corresponding optically active 2-isoxazolines with the enantioselectivity up to 73% ee. The
enantiofacial differentiation was intriguingly opposite to that by using diisopropyl tartrate as a
chiral auxiliary. Furthermore, the asymmetric addition of the zinc acetylide, prepared in situ
from dimethylzinc and 1-alkynes, to a carbon-nitrogen double bond in a-dinitrones was achieved
by utilizing magnesium and zinc salts of dicyclohexyl (R,R)-tartrate to afford the corresponding
optically active C,-symmetric (R,R)-bis(hydroxylamine) derivatives, which are versatile building
blocks for the chiral 1,2-diamino compounds, with enantioselectivities of 90% ee in the

stoichiometric reaction and up to 84% ee in the catalytic reaction.
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R, BEOAEBEEMARLELEYNEEL. TOZL BHEKOREFLLZSDH
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KDOWTHXZHDTH 5 (Figure 1, B).

COARERIZ. 2BRFICXVEVWERREFLICHZRERE REEATLIENT
270, KROBEBIAT N TRATNELE > ZHFLWIAHENERTZS250 &M
Frlic. BCTET, EREHELLTANKTT7I RE2EBK, 23-P7I/)aNIEBT
ATNEREETH HLWAFEORREZT- 2.
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Figure 1 A  (Met, Met' = Zn, Mg) B (Met, Met' = Zn, Mg, Other Metalis)

BIETR. L-7ANTF CBEHREYEELE23-P7IJaANIBIAT L ERE
AT OHBAEFROARET o2 ETIMADBRN T VLTI dic. BE Lo
BHCERVREEZEALL1 28R LE, RIT3MOTSLEFV, 28394k 2 ®
TPREDOBRETI )V EORBREET V. (2539237 I JANIBIAFT IO
AERIERELLE, 7TI/EZBLAOANKC7I RERERL, BWET 22307
S/ANTBRIATNVERERETHIHBRAER 4 2582 2 ENTE 7~ (Scheme 1). TXF
WAL DEBRIZ, TIVAH UMK BRE. BEIZFIIETEIEIZED, AFIITIXF)
KOBUBHIZHERW Pr TAT)IE5, BuILAXAF) 6 28T 5RFREEENENSRL
o TIVAUMAKSBBIZBIIZ S EINBEINEN., FEHICHBRT 2,3-CT7 3
AINTBIZATVEEENEOSNE. TRIRANKS7TI ROBRLAENRETH D -
D, WO RERNCEGTT AL MBI EEZz NS,

Scheme 1 ] l l I
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HO)W I MGOMOMe MGOJ\{\[(OMe
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Recrystallization O HN” Ph Hydrogenolysis ?H20Me
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MeQ™ ™ NH,0
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0 HN'SOZR - SOgR
Sulfonylation )K/?YOMG 1) OH )K/-\[(
MeO EH o 2) Esterification = R2 Pr s
R10,8 4 R10,8N ='Bu 6

B2ETR.ERLAE23-V7I AN/ BBEKI6DFABTRRENZARDIEDIC.
HMRETHRELAESBE L THEREFERAT AT UNTALIA—NESRYLFFEI RO
AE L3S-REFAMBERKEANBEAL . BEBEIATFNVERFTEE L TAWSES & ik
B L=,
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T, AR FEOSBRENLF U FABRBCRETEE DLW TR LAELCS, T
AT NVEBREZIENICERE Y BulXF)V6. ANEKCT7 I RFMOBHEIT, LS
TREIWAR NI TINADORAY > ZANKZV(THEB, Rl = CF)E NS LD BIFREER
BROENTE AFFEOANF T I REMIC. TEZEATILAVEENABONE T &
EOWTIE, THEN KD RANLETRIETH320. @RI 1 ZBHER LR, =
FPUNAFLRARERIVBMELD T Bokd. XD HRNESTESENTEE 2o
lhHEEZLENS,

BNT. TIEEZBALZAREFFEG, RI=CF)ZAVTHEHEORF 2T- 7 (Table 1), &
DR, M IZORBITRIFABENBLNEDY, FEEOBEBEMNMEN E WS K SA
Ho7z(Entry 6). TI T, T—TIIRBBL2LBEML TREEES &, REFOBMRE
BEKRL., BRRELHIDOTE N BuOMe ZHNEEA. 65% ce TTVUAFH YL 75848
B5ZEMTEEEntry N BHELTMII UNOBEL OBEBRRILKEERS L 4t
R IFIWRIEEH VRS 73% ee ETIFFABRENA EL 7= (Entry 8). &
BRI, RIBAT— V2 XKELTHELEIFUOFABRENETL., BEAEICHENH - 7~
B, ELVF2T—T—T 3ADEMR. EROFIANEANIDOU ROBKETD 0 Tl
BHILTALSMAZZLEICLD, BEROPAHPERDEWICLZEEZEHL., AXWZY
—VOBELEERBERVWEREBE I ENTELZ LD IZAS -,

1) EtoZn (1.0 eq.)
tBUOzC,‘- COztBU N-O

2) < 6 (1.0 eq.)-
_OH TINH NHTY /E::j/ay;k\/OH
=

3) EtsZn (1.1 eq.

) Ets2Zn (1.1 eq) ‘oo ,

4) p-MeOCgH,C(Cl)=NOH (1.1 eq.)
Solvent, 0 °C, 24 h

Entry Solvent Yield of 7/% ee/%
1 CHCl, 67 50
2 CH.Cl, 56 45
3 THF - 24 1
4 Et,O 31 28
5 'BuOMe 67 33
6 Toluene 49 52
7 Toluene/BuOMe = 13/1 63 65
8 Ethylbenzene/'BuOMe = 13/1 73 73

AREERBENWI L2, REREERYONELFENERIT, BERIZATIE2RFEIR
AWEHELHEOBERICRD ZENHSN LRk, P FHEEAVTERHT 1,3-WET
TMRERIEDEBRBIIDONTERL. AREOEBREBIIBEARIZAFIOBES L5
BDUZEEFIINRIEBEBET D LHH L 7= (Figure 2). YLABIREOBEIZD W T,
BERIATIVCEFELRVWERLOBREDOEEBICLD, FINBETFICHEETS 2
DOHEMOBRENBEABRIATINOBREGLIIRRZ-DEEZ T,
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—FH BERIATNVOKBEZNAAEEELLTEDY 7 NRERERLICERL =
FEEOREZEMN L. TOFRAEZ2LVED S DI, YHMOHMTHS, LDVYT
REBSBZRAVWCHAENATREANOEAZHEL. BEBSEZ2AVWEMENTE
Michael M MINDEHAZR A7z, TORER. BEBLSEOHELL TN 7 FO A )
FBREMDZAVWESIFIVEBO 2-> I OoAF 2 -1-F > ADFFE Michael ff H1 K i
IKBWNT 39% ee BRI R WEERENE S N/~ (Scheme 2). RENREWREOBENE X
NTVLH, BARHNLEERDIELICLD., AZENROKENNZBDOEEZ NS,

Scheme 2 1) Cu(0Tf); (0.1 eq.)

tBUqu CO,Bu 2) <;>:o (1.0eq.) g}
/_<' O

TsNH NHTs 3) Et,Zn (2.0 eq.)
MeCN, 0 OC, 21 h Et

6 (0.1 eq.)
( q 10%, 39% ee

BI3ETH. 237 /)IANIBIXATINERBDOARIIONVT, KDHRHOT, Bx
DHZEFERE 1,2- V7 I VEROBECHBRRICSAIERTFEORERE2EHE LE. £
ELlTe-P2bprz2A0N, SHRAETRHINEABARIATINEZARAETRELTEA
THHEHRPMODADKREFETNFNERIEZEAL ., MENREFES T IVFoIVERBIC
EBHEEME C:HHE 1,22 EZ(EROFINTIV)DERERFLE, ERBOT I F
CEALIE. BAEMICERETAIZECIOIINRIBICEHRTAETHD, 23073 /00
JBIZATNVEREZEIUCDRARFISINSTICERONMBEELTEATH S,

RIS, BRACAFR LB I2BEEBRIATINVOSBHEERSRANTHYUE., SAFIE
W, - bOr, Tz TEFLOOETREEEZMA. 0 CTHEHRLTREZT->
o a2 bOCOBEMREREBICENED, BAOEERIIERAICIMA, = bOR
BBLIEKRBTRISZITY, RIFOETEEDIIRLXICERIETH> =,

ET. AKFELARZ2BEOABRIATINOLEEDO7 N IFL R&E. BEUOIT X FIVEA
DBRFHZETH>REZA, 7HWAF T REBELTIREAST TR T A, AFNEBEET
&, RIFIRINE, TF O F A BRETEHMET I HFEEEREA(ERFOFIINTI)
BABENB L ENbM o, FFEOTAFIVEAIL 2% TN I—VEED TR TN
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BWERIZSHD. Y7 O0NFINIATFINORBEIT 70% ce EBS B WIS LE TERY
M4F 5172 (Table 2, Entry 5)s RIGERGORNMEZIT o ECABBICLZEERAZ,
FROL-—FINRBEPBRVWERIIZH D, BEES<EMLIOTN £ T FNAF N T—F
IWHTRIEZIT OB E. 84% ee TRIMERY 8 1118 5 N/ (Entry 7)o ARIHIX. TF
CFABREOHAMRCHENR DD etbhokzt, BEARIAFIOLBE 2R T
BB, BEBRIAFNVIZHUT/HNEE O Grignard %2 H B2 &2k D, BEMHER<
BILTFABRRTERY 8 285 2 &M TEZ(Entry 8). /NBE D Grignard R %
AN tEARENRSAZZEHEILT, FAESLBHEOLEXRBENH L. RISICARS
BREAHEMBEOERENATNR I ENEZ LN S,

Table 2 1) MeoxZn _(3.0 eq.)
+9
R2-N Ph
1 2) \_\\N—Rz (1.0 eq.)
BngojfcozR ol + meso-isomer
Mezn0” “CO,R! 3 Ph—=—H (3.0eq)
(0.2 eq.) Solvent, 0 °C, Time (RZ - 4'fiPrCGH4CH2)
Entry R? Solvent Time/h  Yield of 8/% ee/% Yield of meso/%

1®  Et Toluene 5 75 12 >3

28  Ipr Toluene 5 81 59 >3

3@ By Toluene 5 69 9 >4

4 [~  Toluene 5 74 51 >3

52 O— Toluene 4 73 70 12

69 (> Et,0 3 73 83 11

7 ()  'BuOMe 3 75 84 13

8 (>  'BuOMe 3 73 81 12

a) 0.20 Molar amount of "BuMgBr was used for the preparation of metal salt of
dicyclohexyl (R,R)-tartrate.

b) 0.26 Molar amount of "BuMgBr was used for the preparation of metal sait of
dicyclohexyl (R,R)-tartrate.

T, FEREZCZERBEAVTREET VMENRIRE LB L2 5. 90% e &
FECHOHEMETERMEB/BD ENTE, BLF O FARROICTIVF = LRI
BWETTARFRICHNEEINT NS Z & #HEE T = 7= (Scheme 3). B 8 K i 12 3 0
THHEEERNOTRELDYENFT S Z L0 LD, TF > FARREOE B [ F A
HETEbOELEZIENS, - '
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Scheme 3 1) MezxZn (3.0 eq.)

+ 7

R2-N

2 \\——\\ _(10eq)

BrMgO.__,CO,R! 5"
]', 3) Ph———H (3.0eq)

MezZnO~ “CO,R'
(1.0 eq.) ‘BuOMe, 0°C, 2.5 h

+ meso-isomer
9%

(R? = 4-PrCgH,CH,)

73%, 90% ee

REOBEHELZEELZEZ5, RIEOHHMBRETREENERICEL . ARSI
BHMRBEETZCENHONER S, EEIF U FABRMR. RIEODEICHLRE
HOEINEL . BEERENBDONZ, CORBR. ARV ERFENRER N TH -
BEAEEBRL. LV EERNRAEREENEEIN TV IAHEERBTEZHOT
B, ERYEUORMAZ AN L LV I F O FAEREOAEN G SN, £
EREERBPTELELAEES. T/AMESEBEIN D TEENDS > 2R BERICIZRE
ENT, 2EDTINFoNVERENERHICECNICETL TWER I EERETE2H0D &
2o,

FITERMELLEMERMLUTEBR 2T o2 ET 3, TF > FAHRIRERENTH
U7, RERBRERD . BEELOBRENS. TF 2 FFBFMENRIEOET
EEBRMETBZHEANRONDZENS, EMAKR DV TLDBERRNETFSI &K
k0. TFUFFBRRUECISRZIALENTETHDEEILND,

ERY DM IAEBORER. AEEFEEBRAMERWICQS3R-H> Ty B0y
RERBIE, P7AFLAR—ICEHBLER, EVTAF LAY —2BHERICL D8
EUL . BONAEERO X GERBERITIC L0 ER RO M INERY O KR L ARR IR
(RRATHDERELE. INSOERBERESTHEAEZAN, AREOEBREBOER
BTV, ERESTNFINVERBIR. BEBRIATIVO C, dFHOREEEN L. Ei
BN DHRICETLTREHDEHER LA, 2%, NMR HIE. X SERABERFEZD
BARBHEBREZRANTEBRBEMYTEILICLD. KVET T FARRN A
MAFEREAMR IS OBENTREICRZ EHFETES,

UERREZEDIC, ZEHETHRLEZ 2,3-P7I ) IANIBIATFINEREETHEHE
AHFER, SERLZERVBERCERTEIIBENAZREEZAL. FERRE RIS
DEEICEATDOIENTRTHDIENS. BPENRABTAREHREOREMN 2R
BANDHBEERTLDOEZELLNS,
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