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(Study of Catalytic Organic Reactions using Scandium or Copper in Aqueous Media)
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. B . Condition A: Sc(DS)3 (10 mol%), L-1 (12 mol%), Triton X-705, rt, 20 h.
MWIHEZHWAD ERISIEHE O EIT LW T LAY Condition B: Sc[03S(CH,)10CHs)s (10 mol%), L-2 (12 mol%), CHa(CH,)10S0sNa,

5°C, 48 h.

Do TN A, /ﬁ\@\ % D) 7k7/§1|~$@ f%j{/ ‘ﬁ%ﬂi/ﬁ\% Condition C: Sc[03S(CH,)1oCHgls (2 mol%), L-2 (2.4 mol%), CH3(CH,);0SO3Na,
5°C, 96-110 h.

D—>T % ;:) RV A 77/1/7: = }\ %E:Hﬂ VY 71': = }\ wis Condition D: Sc[O3S(CH,)10CH3]z (1 mol%), L-2 (1.2 mol%), CH3(CH5)10SO3Na,
5°C, 81h.

R 9:/[/“:}5\}—'[: 7&1@5_]. L 7»,, ﬁﬁﬁii’ =z jj N f/ 17 A ]\ a|solated yield. ® Determined by chiral HPLC analysis.

anl N o -
0SiMe, OSiMeg OSiR OSiMeg

OSiR?

UZARFI LY LT7 =— (Sc(DS)s3) T R RL_K n g | > “‘O
A 3 Pl =
EeY Yy L1 20, FAH#T ) 7= FOARF LR=Me 4 Rl=Me R2=Me;

- 3:R=H iisész_E’t\h RZRZZh_/IG’J\ﬁ H Z E; ;’;ZSNIIMe ?'ZSBRzzMI\?I:ézH 1
t R A F A Z G LT, 2 OSSR % R 12 RO-ELRE= MesHi m-O'e o OSiMe,
- . . . . _ _ FONNE =
HLERR SBROMALTATE Fefvss I (o 7T e
) . _ . | N N /§ : =
& CHISTHBIZEITT 5 Z b o T, Utk -~ B ey HITO O QSMes

17: E/Z =919

\ ) B - 13: R = pCl o, mo Zsigy
HREEO%, KR DREET 7o, A ho L



x4 #Kx ) 7— F&ANTHREFRIX Mo S abmony
ORI TS E Fos s A Flekr L e
137 (Table 1), & B2, AT T ORI " na 00m s
A REME 2 BER T 5 72 OIS FE & O R FENL T O _j%%&»mﬂ.
WHREAT o1, ZOREN — 4% > NEALT L2 S g &

MR 7MRE T AT, 2O E LD K The pictures show before centrifugation (left) and separated phases
CREEE AT AT DI S A TR after centrifugation of the hydroxymethylation reaction mixture.
HAEMT 2 2 &R DAL OREIE N EHEE T

boEBE LI, SHIT, KEMEOEWAL LT AT e FTHRIGHAER TE B8 H L LT, A AL R
LT NAT e R OvA AE) OMAERICE > THELVATATE FRIBAVEDICE EEDL L NEETH
HEELELL, TOXIT, TNETERPRNETH D &E X SNTKEWIE 2 W TR TO RS
IR LTz, S0, KRGO E LTEREEL 8 DG EIT 72, AAERICIBNTILE Fr¥ U AF
IALBIE DRI SOSTEIR 23 AT BEST 5 2 & TARIB I Z W Fice Fe A F Rzl HL., &5
TREIE AT VU AL ANTT F OB EITH 2 THNET 2061 8 ZIHES 6 %, ML
9 1% TH7- (Scheme 1), AGHIRICE W THIARIEEZIZ L A EHNTHRWIZDIZREEAR O 720
BT u e ARk TE L LEZ NS,

2. IILAD VO LERAVBRRBEF DO AFL ) F—bDE FuFx s 2 FILRIE ?

BRD 7 AW & I A TGRS BE T TG 24T

5L ZOMIEY A 7B TRIBO KRR 1 0107 YAORTIeion useg varous caigyss

B EBTREND, BROKRIIEICATIE oy o moze P 0H
BThHI L, HLRERGRETHD ZLNLLRD pMm T

Scheme 1 Synthesis of Odorant without Organic Solvent Work-up
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Scheme 2 Mechanism of Nazarov reaction
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Scheme 3 Nazarov reaction with diisopropylamine in water
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Figure 1 X-ray structure of [CuBr,+1] (left) and [ScBryH,0°1]"
moiety in the X-ray structure of [ScBr,*H,0¢1]BreH,0 (right).
Hydrogen atoms are omitted for clarity.

Figure 2 Assumed transition state of Sc(lll) and Cu(ll)-
catalyzed Reactions.
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