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M=ol 3

(R)-2-(7-N,N-CI® = 0t0l =-5,6,7,8-HIERIGI E2-1-LIZE S Al )-2-HEZ2H0t0| =

(R)-2-N,N-CIH & 0t0| =-5,6,7,8-HI E2ISIE2-1-LIZE (10 g, 29 mmol)S =43 UEE (¥ =9
80 %, 0.96 g, 32 mmol)1t &M 2= ClsA (150 mL) SO0IA 1 Al2H SOt WEAIRCH. 2-BZ22-2-0
C.; Southcott, M.R. J. Chem. Soc. Perkin Trans.

SETZTZH0I0IE (4.8 g, 29 mmol; D°4[Cou ts, 1.G.

| 1990, 767-770]101 JIME)SE =DItolD gt2 ES=S 100 COIA 2.5 Al2H S0QF JILotU L. WH2A
2L 20, EdE BE83 LHLEE2 HUAIIILD, S XS S0HA SLAIL S22 2 L S35 O
Elgl AOIOI S2HHAIZCH. SJlas 22lotd, HAEZAIIID (NaS0,), HIAIZID SEAIH ZMEESE A
10 EENZEAM E3 HEdZ 012010 Aot 28 MM ZHSIACH. =2 WM FJHOZ NS =
M &= 9.6 g (716 %): & 125-126 C; [OL]mD 98° (¢ 1.1, 222 EE); EIMS (70 eV) m/z (&Y
25) 428 (13, M)

HZE 4

(R)-N-(7-N,N-CI® & 0t0] =-5,6,7,8-EHIECIGI E2-1-LIZE)-2-0| ESAl-2-HE Z2 00| =

£ 1,3-CIHIE-3,4,5,6-H Ectol=E2-2(1H)-Tl2I0l= ( 0 mL) ¥ 2= NN-CIHEZSO00IE (100 mL)
O (R)-2-(7-N,N-CI#IZ 00| =-5,6,7,8-HIECISI EE2-1-LHEESA)-2-HEZZ2HO0I0IE (9.1 g, 2
U (2 =980 % 1.4 9, 47 mmol)E &HIIGtD BSES 130 COHIAM 8

. ©

. S 92 o 2o 220 =1 MY OIMEI0IER 33 =E6tUCH &
SIAS HEAIDD (NaS0:), IIAIH X2 SOIA ZSZAIZCH A25HA 320041 (B2
H: \MO2 HolE 222U/ /0ES; 100:0.5)510 At ZHO2 M HA SIEE 7.6 g (84 % 28)
= oot S 134-135 C: [al'p +130° (¢ 1.1, 222 EE): EINS (70 V) m/z (AT ZE) 428
(1, M)
M0 5

(R)-2-N,N-CI#IZ 0t0| =-8-0t01=-1,2,3,4-HI Ects| E2 LI Z E &l
(R)-N-(7-N,N-CI® & 0t0l =-5,6,7,8-EHIECIGIE2-1-LIZE)-2-0| ESAI-2-HEZ 20 20t01= (7.4 g,
17 mmol)E OIEFS (200 mL) ¥ 20 % HCl === (300 mL)2 EE=20 SoHAIZID 27 20 8 Al2*
et JIEotALt. OE=ssS 7&'2 SUAM SEAIILD &=
L AOIA H2AAZUCH. 45 % =458 LIEE =EHo2 ¢ A2

E0IRCH. &8 RIAS AT AN (NaS0,), HItAIHA RS %
FESE OI%&O# A'EI?P% 28 Y0A EHMote HZM ez k

A ZE); EIMS (70 eV) m/z (
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]

N-CI#I &2 0t01=-5,6,7,8-HIEc

[0I0ICHE (6.0 g, 37 mmol)S 2=
18 mmol )2l mMEtE SEHH( =

)=2-N,N-CI|#I 2 0} 0] =-8-0t 0| =~
|
b

=]

Jc

pal
i

6-Cl=

HIE0|0|=CIOtN E
1.5 Al2t S0t It
17 mmol)S &Jlotd
(2.9 g, 18 mmol)S

_| =g L/\|3| KA A
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25) 453 (8, M),
(R)-2-N,N-CI ¥ X 0} 0] L ~8(4-0fl & Il 2t &l -1-2 )-1,2,3, 4-E| E2} 5| S 2 Lt Tl
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(R)=1—(7-N N-CI#I = 0t0| =-5.6,7.8-E| E2t5| C2-1-UZE2 ) 4-HE T H2 & -2.6-C12 (1.4 g, 3.1
mol)S £ CIIE OIEHIZ2 (70 L) =O| 45 215 2205 (0.57 g, 15 mol )2 SEH =it
ACH. OIS BEHSZ B2 2C0A 7 A2 SO IS H2S2S =2 (0.60 nl), 15 % 4k
LES 22% (0.60 L) £ 2 (1.8 m)2 =HII5t0 2AEGIRUCH. =22 0{BAIIID, HAEAIID
(NaS0s) ZZ Z=0IA ZZAIZCH SEH2M NH,O2 ZatE 222T=/0Er2 (100:2)2 0| 2510
AR 2 AAN NG BN QUEAM IH T2 1.0 g (79 % 28)2 9Tk [al,
153 (c 0.5, 222 HZ); EINS (70 V) m/z (AT ZE) 425 (2, M),

M=ol 8

(R)-5-2 2 2-2-N,N-C| ¥ = 0} 0] .o -8-(4-H L T B 2t &l-1-2)-1,2,3, 4-F| ERt5| SR T e

OFHIEAF (100 mL) Z2| (R)-2-N,N-CI#I & Or0] -8~ (4-DI 2 I H 2+ &I -1-2)-1,2,3,4-HI ER}5| SR L T &
gl (2.8 g, 6.5 mmol) & OINIEA LIEE (6.8 g, 83 mmol )2l R°”01| E (370 plL, 7.2 mmol)S st
Ol EIlotD BISSS 5 2 SOF WEAIZCH XD =M SHS SLAID 2 DASS 2 9 I
S I AFOIOI ZHHAIIID S X AIA W2AAZCH ~HAS oM 243 LES ~2002 o2t
2IBIAIIID A2 2R2IGICH SIIAS AXAIID (NapS0.), CGITFAIIID, AB ZO0IM SLAIH EAA
22 o) SEHEA \HOZ ZotE 222LES/NES (100:2)2 0IS5H0 A2 22 ANA A
SIRICH. 28 XA ZM QAR M 2 g (61 %): EIMS (70 eV) m/z (ATH Z'E) 503 2 505 (0.6, M)
M=ol 9

(R)-2-N,N-C| #l1 & 0+ 0] -8~ (T Hl 2t & -1-2)-1,2,3, 4-F| Et5| S 2 Lt T 2l
(R)-2-N,N-C| ¥ & 00| . -8-0t0| ..-1,2,3,4-HIEgts| S2 LT eral (9.8 g, 39 mmol) L HlA-(2-2 220
2)019l A8 (5.5 0. 8 mol)E -=EHE (80 1) S0 6HA|21£+ BlS ZE2Z 100 CHA o
SIAISIT, 65 Mot S0 SEEE OBADID S8 N2 S04 SLNAD. SEHEM SzeE/
HES/o% ~a3 205 (95:5:0.5)2 012510 A2I312 22 NN FAG0l B4 QA2 A B
SB2 6.0 g (51 % 22)2 AUCH [al's 472° (c 1.0, ZEEEEZ); EINS (70 eV) m/z (AT ZE)
411 (2, ).

ES

(R)-2-0F0| =8~ ( Il T 2+ Rl -1-2)-1,2,3,4-E E25| S 2 L} T 2l

BIEFS (400 mL) ZO (R)-2-N,N-CIHIZ 0}0| Lo-8- (I W 2R -1-2)-1,2,3 4-EIERtSIS2 LTS (5.5
g, 13 mmol)o MY ZSA 22F (20 g, 0.32 mol) ¥ &M EA MO EHEIE (10 %) (1.9 g)S &
IIBIACH, BS2S 1 Al2F S0 B2AI|D 0l0IA 2SS KD MHoIUCH =02 2 =0A
ZoA D 2SS 9ot MY L oM LAG ADE B AN SHHAIZICH. SIIAS 225D
AXAIND  (NaS0,), OIDFAIDID, NZ  Z0M SLAHA ZME22 €D SESH2A
222US/ES/52 2405 ADS (80:20:2.5)2 OIR5H0] A2IIH2 2 AWM IMGHACH 2
S: QUB A HA B2 249 (76 %): [al'y +9.9° (c 1.0, 222HLE); EINS (70 eV) m/z (AHCH
2) 231 (24, M).

R 11

(R)-2-0t0| L-5-8 2 -8~ (M H 2t &-1-2)-1,2,3 4-H Eets| S Lt T el

HZ 0| 8] ivi=ol 0| D2ty (R)-2-0iD te- 8 (IH 2t R-1-2)-1,2,3, 4-ElEctsl CRLI T O
SE BN GBS NESUC SEHEA S5 N2/ S/ 55 405 205 (80:20:2)2 0/
5101 Al2I3120 2181 AMOIAl MBIl &A Cl2M QoA I B182 089 (67 % 28)2 9ACH |
al’ -6.2° (c=1, 222H=); EINS (70 eV) m/z (ATH 2E) 309 2 311 (3.5, M)

HZEo 12

tert-2< (R)-4-(7-0t0| L-4-B 2 B-5.6,7,8-EH E2t5| S 2-1-Lt T ) I H 2t M-1-It 2= A 3| 0| E

o3 e (50 ) =O (R)-2-0t0|--5-2 2 P-g-(I H2t&-1-2)-1,2,3,4-H Eets SR Ltz eal
(0.8, 2.6 mmol) & E2lZL0tRl (0.53 mL, 3.9 mmol)o LS W2+ =ougy st HLal (10 )0 =
HE Cl-tert-22 CIFIZRUI0IE (0.56 g, 2.6 mmol)= EIIGIQICH. Eotst =, sie=2s =9 2%
A 1 AIZE SOF MBIAIZICH. 2 (10 Ml)S &DJtotn SS2S AS X ANAM WAAZD, SAaS
oM S LIES 420MOZ A2R|BAITID AS Z2/6t20H SIIAS AEADID (NaS0,), Of Al
o0, WD BUH SN ZUHSES 20 SENRH BTIEE/HEE/SS SoH oAos
(95:5:0.5)S OI=5t01 Al2|It2 24e AN NHGIQUCH 28 M& 2M QA2 A 0.41 g (38 %): [
al’ +13° (c=1, 222HE); EINS (70 oV) m/z (ATH 20S) 400 2 411 (75, M),

HZEol 13

(R)-N-[5-2 2 P-8-(4-ter t-2L = A2 BL I H R -1-2)-1,2,3,4-H Eets| S2-2-L DL |-4-B2 =

el IA00IE
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4-DE2Ze| =W XA (0.50 g, 2.4 mmol; 28! [Degutis, J.: Rasteikiene, L.; Degutiene, A. Zh. Org.
Khim. 1978, 14(10), 2060-2064]01 JIME)S EIQY DEEPOIC (10 mL) Ol ZaHAIZHCTH. 2 2
0IEE &ZE SUHAM xt”/\IBI_’, 7&%%2 E2d o=z KHelotl CIAl 20HE &
ZAIZCH, = & 222101 (81 mg, 0.36 mmol)E 3t HE: (10 mL)01| oA &
mL) =2l tert-2& (R)-4-(7-0i01=4-B22-5,6,7,8-H Eclol=2-1-LI Z & )T H 2t &l-1-
140 mg, 0.34 mmol) & EcCIHEOIC! (71 pL, 0.51 mmol)el Xl HIlot}CH. =
F2 2Z0A 15 2 SQF WBHAIZ| D, EAL =24 UESO g4 8oz NEGHD &
KRIIAS ATZAIIID (NaS0,), (HIAIIILD, B SN SLAH IF2S EEHEAM N
222X E/HES (100:2)S 0I256t0f A2Iot2 2dE HUHA Mo}, ==
= a

a
160 mg (79 %): [OL]ZID -11° (c=1, 222X E); TSPMS m/z (&0 Z2&) 599 & 601 (35, M+1

Hl 32 Mo [m
o o ~
m -

x

e

=
=

14
-0t0l =-8-(4-HE M H etx-1-2)-1,2,3,4-HEA E2 LI Z E 8l

(250 mL) =2 (R)-2-N N-CIBI& 0t0| =-8-(4-HIE W W 2t&-1-2)-1,2,3,4-HI E2t3I E
(14 g, 56 mmol) ¥ &4 EtA &S Zets (10 %) (1.
ot R ADIL] BtsS 01_% MAGHALH. ZE0HE &2 S0A
ot 225 SN ALOIO 2HHAIZCH. SIS =2clotll, A

o)

=
ol T B H
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M e

. SEAA THEES 21 SEN2ZAN S 2EXS/HES/
.5)2 0185t Aot ZE MM FHMSACH. =8 2L2H 1.9 ¢
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of etA (R)-2-0t0
MZotAdtt. EEXM

2,3, 4-HECHIEZLEE

)-1
L-8- (4—U1|‘=é'HII_HIEP‘| -g)-
2N 22Z2ELE/NES/==5

v
_;

2
= A
= T

aﬂoi‘z‘fﬂ 1| in*
AH

OlZ3t0l MRS B HUM BHGHOl B4 TH 22 630 ng (89 % A82)2 AQACH EINS (70 eV)
n/z (AT ZE) 323 2 325 (20, M),
M=o 16
(R)-2-0t0| L -8-B 2 B-5-H S Al-1,2,3,4-H Eetsl SRt Tl AAS
(R)-2-010I =-5-BI =AI-1,2, 3, 4-EHI SRS CZUZ ' 2449 (5.0 g, 23 mo)E B4 £917| 5Hol 0f
HIEAF (300 mL) Ol ZHAIZICH. OFHIEA LIEE (5.5 g, 70 mmol)2 &It 22 (3.5 g, 23 mmol)
S B0 HOIAUC. EHSS ASNM 5 = Sof WAL, NI Z0M SOHE HOIst0l DA
X222 2D KE OLMEIOIE 2 NaOH (2M) AFOIOI SUHAIZICH. =2 =22i5tn 2842 0lE OME
OIEZ 23] =Z6IQUCH SJIES 8otn AEAZAC (NaS0,). 202 X2 oA MAHGHH 2 @
UA RE=2S AL CINY KEIZ (3M) =O HCIS HIISHol HOIES Cloe olg2/2s Heao
220 ATAAC: 28 7.79 (94 %). HES2EE WRESIAA HA 2Ho2 O slet2s o
oICH: S 264-265 C: [l +54° (c 1, MeOH): EINS (70 V) m/z (ATH ZE) 257 (30, M, “Br),
255 (31, M, "Br)
HEol 17
(R)-8-2 2 D—0-N,N-CI#I & 00| -5-BI E Al-1,2,3,4-EI Ect5| SR Lt T 2l
(R)-2-010] =-8-B 2 B-5-H S Al-1,2,3, 4 BIESISICS2UITE 2ae (4.5 g, 17.5 mol), HEA =22
Or0IE (6.6 g, 38 mmol), EtAH ZHE (9.7 g, 70 mmol) & @23 ZE (100 mg, SMHE)S 24 24
Il BIOIA OLMIELIES (250 nl)F B5tD 18 A2+ SO BEAIZCH X=2 Z0M 202 HMHaD
H2E2 o2 OIMIEIOIE 2 &QLIOH (2M) AFOIOI SHHAIZCH. =2 =22i5t0 RII=2 HEAIZC
(MgS0,). 202 IR =0A HMHoIH M22S 90 SEHE A /s M (8:2)S 01256t0]
N2 HOIM BaH AROEIAHN2 BHG Q22N BN HBBS AYL. +8 7.50 (%8

+ 81 + 79

).

%): [OL] o 187° (c 1, MeOH); EIMS (70 eV) m/z (&TH 2&) 437 (12, M, Br),

M Z0l 18

(R)—2-N N-CI# = OL0| =-5-BI S Al-8-(4-BIl € T Bl 2t &-1-2)-1,2,3, 4-H ECt5| E2 LI Z Er &l

or2= Z<7] ool 22 24 (500 nL) =2 (R)-8-E=2-2-N,N-CIHZOI0l =-5-HIS Al-1,2,3,4-H
Ectole2UTed (19 g, 44 mmol)2 S0l N-OIETH A (5.9 mL, 53 mmol), EEI*(EI“&QEI@OP
NE)CiZets(0) (0.41 g, 0.44 mmol), (R)-BINAP (0.82 g, 13 mmol) L AT tert-2SAME (0.40
mg, 4.2 mmol)E FIIGIACH. UHF2 SHUS 85 TOHA 23 A2t S¢t _’UU\IBI_’ ‘-””AIBI_’ O BHAI
Jl0 A8 SUAM SEAUL. EENZAN 22 23t %iiia/mlag (100:2)2 0|EE O Alcl
o2 ZE HoAM FHote FE M 29 19 g (97 % *=8)S 2JACh: [OL] o 72" (c=1,

iy

S=2T2); EINS (70 eV) m/z (A ZE) 455 (15, ).
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HIZ0 19
(R)-2-0t0l =-5-0 S Al-8-(4-BI € Il H 2t &l-1-2!)-1,2,3,4-HI Ectol E2 U Z &el

HMZEOl 109 LBINOI g0l [atA (R)-2-N,N-CI¥I R 0F0| L ~5-0 = Al-8-(4-0fl € I Tl 2t &l -1-2 ) -
1,2,3,4-HERSICEUTEAOZLE X S22 MAGIAC. £8: H4 24 Q2 53 g (82
w: [al’y +20° (c=1.1, 222E=2): EINS (70 &V) m/z (ATH 25) 275 (53, M).

Mol 20

HE-5-HSAI-8-LIEZ-1,2,3,4-HEIESUHZEE-2-II2S A0 E
Ecto

OFHIER( 242 (20 nL) =0 o= HE 5-HSAl-1,2, IEZ2LIEE-2-IIZ2=2AY0IE
(1.1 g, 5 mmol; 28& [Johnson, D.W.; Mander, L.N. Aust. J. Ch 8, 1277-1286]101 J2IME)E 0
CTOHM 1 AlI2H S 70 % E4& (0.4 mL)C2 Xelotd E8=ES 2 CIOE HHZ0H 2ACH.

QIlMS 2251, M Z0M SLAID, F22S 00AZ2E HH2Z +a|o+04 2Ho2M H
g (

H OSHEES 0.27 g (20 %)= 2UCH S& 100-104 C: EIMS (70 eV) m/z (ACH ZE) 265 (35, M)

M=o 21

5 HEA-8-LER-1.2.3.4-HE2I5|S2 U} TSa-p-I} 2= Al A

HES (20 L) O HE 5-HEA-8-LIEZ-1,2,3,4-HERSS2UTS f-2-IZ=AY0/E (1.9 g

7.1 mmol) 2 2 NaOH (10 mL)ol EB2S 1.5 A2t S0F B2A9| D SUHE ANZ SN SLAIZICH

222 o OLMHIOIEN EaHAIZID ASSIAIZCH SIIAS 22latn, AXADID AR A =

SAIZ 2E 179 (95 %S DACH SHE (COAZ2T HZ/HES Z0IA MZHAZ =) 189

190 ‘C; EIMS (70 eV) m/z (ATH %) 251 (30, M)

M=o 22

N-(4-D2 22| L HY)5-HEA-8-LIER-1.2.3 4HE5CR2UTe-2-I2=A010|S

5HEA-8-LIER-1,2.3 4HESC2UTSp-2-I2=446 (1.3 g, 5 mol), S22 (20 nL) ¥ El

QU 222101 (1.8 1L, 25 mol)S EEHESS 80 COIA 1 AI2H SOF JNLSIATI. A2 Z0IA 20

= HGtD st M (10 )0l SHE X222 0 CHA 23t W@ (20 L) =O| 43222

orgel (890 mg, 5 mmol) 9 E2|0Z0tR! (1.0 g, 10 mmol)ol U0 EIIGIRCH. =2B=2Z 20 COlA

2 A2 SO MEIAIS|I D, 22 EJlotD AFESS UAIH ZHOZA OH MAS 199 (90 %S

oACH S 251-253 C; EINS (70 eV) m/z (AT ZE) 411 (100, M).

M=o 23

N-(4-2 22| L L )-8-0t0] = -5-H S AI-1,2,3,4-HIERI5| SR LTS ll-p-It2 = A0L0|

NN-CIHEZEZ00IS (20 ml) 2 2 (2 ml) 5O N(4-P2Z2 |- HY)-5-H=A-8-LIEZ-1,2,3,4-F

EEFOICELPE E-2-II2=2A0H01E (2.05 g, 5 mmol) & A& LIEIRQUO0IE (3.5 g, 20 mmol)9| M

S 90 COIM 7 A2t SOF JIZGIQICH W2AAIZI =, 8IS 2822 2 2 (2 OHMEI0IE A0l =

BIAIDID, AS 22i5t0 SIIAS 22 23] =60 A2 ZHA S2AZC. X222 CojAZ2T
149 (72 % 22)2 2AUCH: SH 219-202

MEIZ/NE OLMEIOIES HM2lsll ZHOZA HX MAS
T; EINS (70 eV) m/z (ATH ZE) 381 (70, M).
HZE0l 24

N-(4-22Z2| I 22YHY )-5-HEA-8-LIEZ-1,2,3,4-HECISI EZ2 LI ZE-2-I3I2=2 A 00| &
5-BIEAI-8-LIE2-1,2,3,4-HERISIER2UEE-2-II22AIA (1.0 g, 4 mmol), E2 (20 mL), N,N-
CIHEXZ20l0I1E (10 ¢2) L ElQY 222101 (1.5 mL, 20 mmol)2l %@%% 60 CTOIM 1 Al S
oF Dottt &2 S0A EEEIH% Moiot) &3t HE: (20 mL)0l 2ol HFSS 5 CUHA 3t
HEa (30 mL) =2 4-0l0l-Exd2=2Zel (820 mg, 4 mmol; 28 [Devlin J.P. J. Chem. Soc
Perkin Trans |, 1975, 830-841]0l DIIHE') 2 E2|0E0t2! (800 mg, 8 mmol) o oMyl HOIlotCh
20 COIA 2 A2 SOt WBHAIZI S0, 2SS FJtotD |IIAS 2elotD, AZAID T2 S0A 20H
2 MHGIECO, YA HFEESS EIOI&&E“' GIEIZ/0EY OIMEIOIEZEE ZHFIAIH ZHOZA
MHI SIStES 1.2 9 (73 % £=8)S LALH: & 186-189 T; EIMS (70 eV) m/z (ACH 2%) 439 (20,
M.

M=o 25

N-(REECIIE2EYHY )-8-0t0] =-5-HIS Al- 3, 4-HEdJ EZ LI EE-2-II2=A0I01=
NN-CIHEEZS00IE (20 mL) & 2 (2.5 mL) B2 N-(4-22Z2IHE2BLHY )-5-HSAI-8-LIEZ-
1,2,3,4-HIEClo|E2 U EE-2-II2=2A0t0|E (1.3 g, 2.8 mmol) & AF CIEIQUO0IE (2.0 g, 11
mmol )2l 2MS 85 COIA 3 AlZH SOF JIZESIGECH. YW2AIZ2I £, BtE S22 2 ¥ 0lg oAl
E AOIOI 2HHAIZIZD, &S 22iotn |RIIAS 22 23 MEoID &2 SN SEHAIZCH KIS
AXZAIDILD SLAUCH. TFR2S UoAZ=2E HHEZ HEI8+01 ZHOZAN EM SHEE2 310 mg (30
% =8)S DAL EIMS (70 eV) m/z (A 2x=) 409 (100 M)
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M0l 26
(R)—2-N,N-CIHIZ 00| =-5-(1-GI =S Al 0l € )-8-(4-0 € T Hl 2t & - 1-L
8

(
(R)-5-E22-2-N,N-CIHZEO |EI |Heta-1-2)-1,2,3,
mmol) S &= ERE HEZ

-1,2,3,4-HEctsIEZ LI ZEd

1-2)
= -HEzlsIES2UH=Z e (1
100 mL) Ol EEoH/\IBII’_ otr2x22e2 Sd+AlI711 -78

mL, BIEt =2 1.4 M, 3.7 mmol) ¥ HM FHS 2| 20
= € (320 uL 5.7 mmol)E &DJlot 818 &

10 2 S, 0 COIAM 2 A2t set & AR20A 10 2 OJ WEAIZLH. gEs=s =2 AFAIIL E
HE &2 SUM SLAIRCH. &FS2S CIME HEIZ (100 nL) 2 2M NH; ( i
=842 g dHZ2 (20 nL)2 FEotJCH. & R8I |§% == (20 m
(MgS0,). EBOUE SLAH ZHHE 2 AT
(95:5:0.5)2 0I&ct0d dei5ta 2y M 28 32
&2 910 mg (68 % =2)2 &ACH: ESI m/z (”EH d=

NI Z0 27
(R)-2-0t0l =-5-0 €-8-(4-HI £ LI Hl 2t &l -1-2

oy

20m

L)
EEMNEN 22 =
EcHUIZ HHMotH &AM 2RI A 2EH =
0 (100, M+1).

N2
|
—

2,3, 4-HECIEZLIZEH

(R)—Z—N,N—EIUﬂ’é‘OPDI_‘.—_—5—(1—8IE§/\I0ﬂ‘%‘) 1,2,3,4-HEdSIEZUZEH (1.6 g, 3.4 mmol)S OLMIE
&b (80 mL)OI SSHAIZIZD 100 CTOHIA 2 A2t SO WEIAIRICH. &3 SUAM S0HE SLAIID &F2
£ HES (150 )0l SoHAIZICH. SE &2 Zets (10 %) (600 mg)S HII6t) EHS A2 S
AZICEH. O SH0 ZS& 225 (1.7 g, 28 mmol)S &HItotl) B2 EFS2 65 CTOUIAM 2 Al S¢t
WEAIZCH. S0E 01_’} HHotd &8 S0A S0HE SEAH Zd8= 1.3 g= AL, HRE=ES
A3t HIgd (120 mL) & 2M NH; (30 mL) ALOIO 2BHAIZCEH. RI1&42 9= (20 mL)Z MAGHLD, A
AZACEH (MgS0,). B S0AM SIHE SLAIH A SHARH DAS2M HA &S 740 mg (79 % =

+

E)2 2LACH: EIMS (70 eV) m/z (& Z2&) 273 (24, ).

-[8-(4-BIEHHctE-1-2)-1,2,3,4-HECISI EE-2-UEE ]| 4-ECIERQEHEME0I0I=

g3k g (20 mL) =29 (R)-2-0t01=-8-(4-HIE W H L& -1-2)-1,2,3,4-H ElsIE2 L= (110
mg, 0.44 mmol) ¥ ECINIE 02! (91 pL, 0.66 mmol)2l LS H2 EH0 Sk HEH (5 ) 52 4-(
ECERZ0HE)HEY 22201E (96 mg, 0.46 mmol)% HOtotdth. Eotet =, Bts=2E =9 =2
TOlA 15 2 S uWBtAIDILD o4 Bt =4 LIEE +=8H2=2 NHOIRUD. o= =2clotll, »id
£ AXAIIID (NaS0,), GIRAIDID, AZ S0HAMN SLAH ZHESS 210 SEN2M 22 ZSE
S2Z2ZE/0E=2 (100:2)2 0I25t0f AetA %*‘“é A0A ZHMotRLH. =&: M BHFOZN H
M 3EE 150 mg (81 %): 8& 203-204 C; [OL] p 20" (c 1.0, E2Z2XE); EIMS (70 eV) m/z (&TH

2) 417 (10, M).
HZ=0 29
|C=AIHL-8-(4-HE T H 2t R-1-2)-1,2,3,4-H Eetsl S 2 LHT el

0l:-8 (4 HEmHta-1-2)-1,2,3,4-HE2AUSIEZ LIZEE (800 mg,
|IE2 22t (80 mL)0l S|oHAIZILD, Ol2Z222=%2 E24IAIJ|1 78 CTZ
AZALCE. éUI M0 tert-2E 2l& (1.5 mL, HE =2 1.4 M, 2.1 mmol)2 &5t BIS E&

Ak DIE QEEEENIOIE (250 pL, 3.2 mmol)E &OItot

> Mo 0k

0 COIAM 1 Al2F SOF MUIAIZCH vi2ss 2
s gole OHHIE (90 mL) 2 2M NHy (15 mL)
I RAIZACH (MgS0,). SHE MNZ =M =2
1 gIﬂEA—I S22RZ/HES/55 NH, (250:5:0.5)2 012501 4213t
D2 RMGHH A QU2 A (R)-5-IH2 = Al Z-2-N, N-Cl #I E 0} 0] = -8 (4-H 2 I |u1|a+7<I o)-
A-HIERtSIS R LT e ~AA SQARK 13 % B9) 610 182 LUCH EINS (70 eV) n/z
ot Ezlslc2=2 (35 L)
=S 45 COIA 2 Al
2 aOH (120 pL) & =2
2 S0k mEARD, HmSS LR
HEAN Z22RS/HES/55 NH,
MRS B S RA DA o
455 (1, M): [al’y +44° (c 0.12,
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RIZ0H 30
(R)-2-0}0I = -5- 0l 2-8-(4-HI 2 L HI2+&-1-2)-1,2,3,4-El E2+5| SR LI T 2

(R)-2-N,N-CI#I & 0t0| =-5-0| ESAIHE-8-(4-HIE L IIHIEP‘I 1-2)-1.2,
mg, 0.78 mmol)S MIES (35 mL)0l SHAIDILL, SE &2 Zets (10 %)
= 2AZ SAAIRC. O Sd0 =S4 22 'ﬁ: (390 mg, 6.2 mmol)S &
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COIA 13 A2t SOF MEIAIZICH =042 O3 MHotD T2 SOoA S0HE SLAH H22 220 g2
HAUCH X SISEAINEY SIEESZ OLHIEA (25 1L)0l ZaHAIZI D, SEF Ao 2tS (10 %) (60 ng)
S EHIIGID O SUS 24T ZYHAAIZID. UIS BSHES A2 U QUM 4 AlZE SOF AAGHA|
2ACH =042 O MHGID =& Ao| ks (10 %)(160 m)S O EObstD, Ol0/A A2 2 Cho|er
OIA 24 A2t SOF 2ASHAIZICH, =042 011 MHGID MNZ 0N 202 SLARG. H==2=2
S OIEIZ (70 mL) 2 == NH, ALOIOI 2HHAIZID SOIAS 9= (51L)2 MEGIAD. SI== 2
EAIND (MgS0,) ZB ZO0IM SOHS SWAIH WA BIZHN DASSA TH 82 120 ng (61 % =
S)2 AQACH EINS n/z (A0 2E) 259 (20, M); [al’s -1° (c 0.09, 22ER=)
M=o 31
(S)-3-N,N-CI ¥ = 0} 0] L -5-0| S Al-3,4-C1 5| S 2-2H-1-#I K[| 2 2 AFS
(S)-3-0t0] ' -5-0l S Al-3,4-C1 5| S 2-2H-1-#MI X2 (45 g, 0.25 mol: =K Sal 2§ KI93/0713550f
IITHE) . Ko, (120 g. 0.87 mol) 2 HIHS20H0IS (65 L, 0.55 mol )2 EA 2o19] 5401 OtMELIE
2 (1000 ml) o BESIAL, WS BHES 45 A2 SO SRNAC EHES OBADID 2 S0
N BUE HI5ID, IRSE CIHE HE2 2 sl NaCl (+8%) MO0 SHIACH g; =25t
0, SIIAS AZAIID (MgS0,), CIUAIII D, Ol0IA ASA SRS EMAIZCH 2S: 99 g (99
%), =M MES Ho|AZ MLBUCH [al' s +116° (c 1.0, ZE2EEZ); EINS (70 eV) m/z (ATH 2
<) 359 (28, M).
M=o 32
(S)-3-N,N-C| ¥l X 0} 0| L -5-5] S = A|-3,4-L| 5] S 2-2H-1-¥ Z 11| 2
(S)-3-N,N-CI ¥ = 00| L -5-0fl S Al-3,4-C1 5| S 2-2H-1-#I X2 AAS (67 g, 0.17 mol)S EA 297
SOl 2i3h BIZal (500 mL)Ol SHAIIID, 1 SUS —75 C2 WLAIRCH AS23 =4 (32 L,
0.34 mol)Z 5 201 2H =Itate r 2c= 5 COl MMl CLHE=Z 610, BISSS A DEAIR
Cf, IS S22 DEAIDIN oM N, 22HO2 =02 ARGIAL. =2 =22/5t0 ~H8AS o5t
Hesoz 25 =510 %3%% S5l WA MEGD, HEAID (MgS0,), KA D, T2
SO0 BOIZ H6I0 2M QUA X222 oD ERZA A5t HYUS 02510 42312 2
NOA Eei4 I20IEIMNT2 BHGIAC. A8 EH S 50 g (86 %): [al s +109° (¢ 1.0,
=222T2); EINS (70 eV) m/z (AT 2E) 345 (5, M).
M=o 33
(S)-2-(3-N,N-C| ¥ & 0} 0] Le-3, 4-C| 5| = 2-2H- 1Bl X I 2 -5-2 S Al )-2-0{| € T2 EH0} 0| =
(S)-3-N,N-C| ¥ 2 0} 0] L-5-5]| S = A|-3,4-C| 5| S2-2H-1-#I XTI 2 (50 g, 0.14 mol)S EA 227] 3tof
S 1 A-CI2A (450 nL) 0l RHMAIZICH, 243 LESO S (2 =9 6065 %, 6.1 g, 0.15
m1)S S0 EIIotC, ST2S AS0A 1 A2t SOF DEAIZCH 2-S29-2-HYI2H0H0|S
(24 g, 0.14 mol; &8 [Coutts, |.G.C.; Southcott, M.R. J. Chem. Soc. Perkin Trans. 1 1990, 767-
HIIotD 3 A2t SO WBIAIDID B2 T2 IR =0

711001 JIHE)S OS2 S sy A
60-65

—/ |>
gol »23 LLES (2% =9 60-65 %, 2.8 g, 70 mmol) & 2-E22-2-HEZZEO0H0IE (4.6 g, 28
mmol)E L0 It 60 CUHM 17 Al St H= DPEOFC”EP. H2AIZ S0, A HES (10
mL)S Fototld, 0 SBHUE HBAIIID IS SUHAM SMHE Iﬂjﬁf?“xﬂ. 4F=S 0E OtAIHIOIE
(500 mL) % E3tE ol

£

| NaHCO; S (50 mL) AtOIOl SUHAIRACH. SRIIES AXAIIID (MgS0,), &2 B
N E0HE MG 2 ARESS €10 HE OtMHEOIE/AMZRH ’éii}/\l?iﬂ. 2 W Ny
S22 Mo HAM 3EE 45 g (71 %): & 133-134 C; [OL]ZD +99° (¢ 1.0, 22EXE); EIMS (70 eV)
m/z (&th 2%) 430
MIZ0l 34
(S)-5-0t0l =-3-N,N-CI#I 2 0t0| .= -3,4-CI 5| E2-2H-1-H = 10| &
22 NN-CIHEZE00IE (450 mL) & 1,3- IEHIE' -3,4,5,6-HIEcCIsI E2- 2(1H) HIEIDIEIi (45 mL) =
BIZ 00| =-3,4-CI5| E2-2H-1-HI = T| 2t-5-2 S Al )-2-0l 2 g
ZAJ otol =4 L & (2¢ =2 60-65 %, 8.5 g, 1
10 COIlA 13 oF WEHAIDIH JIZotRUtt. EEES
(400 mL) & 2M NHa S (200 mL) ALOIOI ZHHAIZ

50 mL)Z F=E6IRUCH. &8 RIIES HZAID (MQSO4) dZ SUA s=Al
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% =) 2AC. ME2S HEFD0 SO0 HAMS %’SEP tRACH. =24 8H== LOE HHZ/48% o
1-103 C: [OL] p +123° (¢ 1.0, 222X E); EIMS (70 eV) m/z (
Al 25) 34
M Z0l 35
(S)-1-(3-N,N-CI el 2 0t0] = -3,4-Cl 5| E=2-2H-1-Hl

24 HECGIE2F2 (575 mL) =2 N-0IE0l0I

E‘=“—'E|O|E]|E (15.2 g, 93.9 mmol)S &Jlol

SOt DG, HE }oICE“EF (120 mL) %

1-#IZI 2 (15.0 g, 42.7 mmol)S 0.5 Al2t0oll 2 H

OlA 28 Al2t SO J1ZEdt], HWAEES 6t 7&'-‘3

ot 2y AN ARG (%%Iﬂ: A5t
A

1419 (71 % 28)2
iz (AT ZE) 455 (8,
M=ol 36
(S)-3-N,N-CI ¥l = 0} 0] - ~5-(4-
24 T2 oHZ (80
Sl H2t&E-2,6-Cle (
LH-0f = JHaHSLCH.
til-}\H UI—}\|921[:|>
(10 mL) 2 Z=Jto)
3 NI=GIUC 2
DIED2NT 2 = A 5o
S 1369 (57 % 8
M.
M=o 37
(S)-3-01 01 b ~5-(4-0fl £ T Bl 24 K1~ 1-2 ) -3, 4-C|
2 BIEFZ (100 mL) ZO (S)-3-N,N-Cl B & 0}0] = ~5-(4- 0| € I Bl 2 & - 1-2 )-3, 4-C| 5] © 2 -2H-1-Bil &
260, 6.2mol)0 BAUN L 29| 50 BH A Ao BRAS (10%) (0.97 g) L LEA
(3.1, 49 mmol)S EIIGIZICH. BIS 2B2S S WEHAIIIG 50 COIM JIHGHCH S9s
OIE (Celite)(S=atE)2 HZ MAHGIQCH X22S oM NH, 2o
) ( HAIZICH =2 =22/5tD, 2422 o2 OtMIEIOIE
5 Elln) (NazSO) A2 =0A SOHZ HHoto ratad
QURN HA SIS 1.4g (89 % 28)2 2t [alp -15° (¢ 1.0, 222EZ): EINS (70 eV)
iz (MO ZE) 247 (74, M),
M=ol 38

4-(4-TH el E-1- ) HI T &
(8
Ki
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t0l=-3,4-ClolE2 -2H-1-HI X1 2t-5-2 )-4-0|
| =43 21E& 220l (9.30 g, 246 mmol)

2 20 6.5 A2t SOF Jiot] A20A
0mL)S EItatd, Ol Al NaOHSl 15 % =M
FHIOioHD [MSEs HIEISIEZERICZ &
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;;gﬁE/OHEF%, 95:5 +0.5 % =5 NH;) HEM QA2 A uﬂl =Ia=l
A

b [OL] o 163" (c 1.0, BIEF2); EIMS (70 eV) m/z (&OH Z2=) 427 (5,
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2M NaOH (10 mL), 4- F-1,4-CI2ALATI2[4,5]dec-8-L ) 8l
[Taylor E.C.: Skotnic Synthesis 1981, 8, 606-608] 0 2| &
(=]

8-0FAt-

J.S.

F 2Z0A 3 Al2t St JIEotAt. AR tEs SKAotd,
= 0H

ANZICH OB B8 202 = Z0M HHGID, ME2S oM Hl SUOE pH 42 AASHAIDID,
010K OIZ OHHIEIOIE (50 M)® FESIAC SS E2lolil pHE 2l NaOH BUCR pH 622 xHal
2. 01014 0l OHMIEIOIE (0 n)o2 o RE6icl B8 SIBS M2 ZoiM m2an, o
222 6N HCI B (10 a0l BHAIZC. SIS 2822 75 COIM 2.5 A2 S0t 5t 1=
0 55 COIA M JIESIEC. 2= 75 02 2 A2 S0 4ZAIIL, ¥ BWES WAL o
ACH. pHE 42 ZHslD, 2UZ 0l OIMEIOIE (50 nL)2 XZ5IUCH. =2 =2lsi, pH 50A
O 2260 &8 2152 2AXAIID (MS0) A2 SN SHE MAHGIAL. Za4d2s e
OLHIEIOIERSE WZESIGI0f B4 HHORA A B82S 300 g (41 % +8)2 UL ST ©+8
S >215 C: EIMS (70 V) m/z (&Y +5) 219 (100, M').

HME 0l 39

(S)-3-N,N-CI 1 & 01 0] (-8~ 2 @ E-5-(4-0f| £ I Tl 2 &~ 1-2 )-3,4-C| 5| € 2-2H-1-# K0/ &
(S)-3-N, N-C| 41 = O} 0] t=~5-(4-0ll € | B 2 & - 1-2 ) -3, 4-C1 5| © 2—2H-1-#I Z—1-T 2+ (6.9 g, 16 mmol) &
OHIE& LIES (159, 18 mol) DIMEL (430 )0 SHAZD. &)1 Zotol el 29C (13
L, M, 18 mol)E ZJI5tD, Pe BH2Z2 AS0AM DEAIDID 24 A2 SO YORLEH 2S5
Ch. 201 25t R2CS (2.5 0L, 1M, 2.5 mol)E =II5i1, Ol0IA 3 A2t SO WEHAIZCH T2
ZOIM SIS SHAH SESS =5 HLal (800 nL) 2 2M NaOH (120 mL) AROION EHHAIZICH. 44
A2 23 HEd (100 nl)2 =SctD 88 RIEZ 24 (2 x 100 nL)2 M=ot AZAIZC






