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aminc and cither allyltrimcthylsllanc or silyl enol cther of acetophenonc were 

cmployed as a chlral protective group and also as a nucleophile respcctivriy. 

lleating glutaric anhydride rvith (Sj-(-)-1-phenylethylamine in refluxing tolucnc 

gave thc carboxylic acid (2) which was treated with ucrtyl chloride to afford the 

desircd chiral imide I31 in 93% yield from the starting glutaric anhydride. Ac- 

cording to thc know pracedurc developed by Spcckamp group,4 thc imide (3) was 

readily reduccd with sodium borohydride in ethanol contairling 1 cquiv. amount of 

hydrogen chloride and then subjected to ethnnolysis oi the resulting hydroxy- 

lactams in ethanol containing an excessive amount of hydrogen chloride to afford 

thc ethoxylactams (4) and (5). Careful separation of the reduced product by 

medium-pressurc column chromatography (XCC) gave two diastereomcrs (4) (61%) and 

(5) (20%) with a small amount of the enamide (61 (5%). These two cthoxylactams 

(4) and (5) were characterized by their spectral data though their absolute con- 

figurations at the 6-position w e r e  not established. Both the isolated ct:hoxy- 

lactams (4) and (5) werc rcspectively treated with allyltrimcthylsilanc i n  the 

presence of titanium ( I V )  chloride in anhydrous dichloromcthane at the tempera- 

ture ranging rrom -30'C to room temperature to givc 60.93% yield of a mixture of 

t w ~  allylated products 17) and ( 8 )  in the identical ratio (83:17) in addition to 

1-3% yicld of thc undesired enamide (6). Two products (7) and (8) were in- 

separable by XCC though their ratio (83:17) was rcadily calculated by the nnir 

spectrum of the mixture. Under the same reaction conditions, a mixturc of two 

lactams (4) and ( 5 )  gave the identical mixture of two products (7) and (8) in the 

same chemical yields. Of somr Lewis acids tcsted (titanium (IV) chloride, stun- 

nic chloride, and boron trifluoride-ethcrate), titanium ( I V )  chloride mas the 

reagent of choice in view of the optimum balance between chemical yield and 

stere~selc~tivity. A mixture of two lactams (7) and ( 8 )  was subjected to reduc- 

tion with lithium altminum hydride to givc a mixturc of two diastereomcric amline 

( 9 )  and (10) which was readily separated by MCC. The ratio (83:17) of two mines 

(9) and (10) showed that the parent twc ethoxylactams ( 4 )  and (5) werc found to 

display moderate stereoselectivity (4.9:l) in thcir allylation reactions. 

Though absolutc configurations of two Droducts (91 and (10) were not determincd 

yct at {:his stage, indirect deduction was made possiblc from their unambiguous 

chcmical conversions to the respective known ~onijnes.~ Conventional catalytic 

hydrogcnation of the ally1 grow in thc amine 19) over 10% palladium on carbon in 

ethanol containing hydrochloric acid at 4 atm rcsulted in the formation of the 
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EXPERIMENTAL 

The l~-nmr spectra wcre measured with JEOL FMX-60 (60 MIlr) and Varian XL-ZOO 

(200 MHz) instruments for solutions in deuteriochloroform (with tetramcthyl- 

silanc as an internal rererence), and the ir spectra were mcasured with a 

llitachi 215 machine for solutions in chloroform. Ms ncre taken with a Hitachi M- 

80 spectrometer and optical rotations on a JASCO DIP-181 digital polarimeter at 

room trmpcrature. All mclting points were determined with a Kofler-typc hot- 

stage apparatus and are uncorrected. Reactions were performed under nitrogen at- 

mosphcrc. Extracts from the reaction mixturc were dricd over anhydrous NazS04. 

and evaporated under rcduced pressure. Tlc was performed on pre-coatcd Silica 

gel 60F-254 (0.25 mm thick, Merck) and preparative-tlc (prep-tlc) on prc-coated 

Silica gel 60F-254 (0.5 mm thick. Merck) and spots were detected by uv irradia- 

tion of the plate at 254 and 300 nm. MCC was undertaken by 530-4-10V apparatus 

(Yamazen) using Lobar grossc B (310-25, Lichroprep Si60, Mcrck) as a column. 

Ether refers to diethyl ether. 

(-)-l-((ls)-1-Phcnylethyl)glut~rimide (3). According to the rcported proce- 

dure.9 a solution of (S)-(-)-1-phenylethylamine (7.89 g. 0.065 mol) in toluene 

(30 ml) was added to a solution of glutaric anhydride (7.4 g. 0.065 mol) in 

toluene (lS0 ml) and the resulting solution was heated u n d e r  reflux for 6 h. (At 

this time. the rcsidue which was obtaind by removing the solvent, was charac- 

terizcd as 2, l~-nmr (60 MHz) 6 : 8.58 (lH, br s .  COOHI, 6.78 (IH, br d ,  5=7 Hz. 

NH), 4.95 (111, quint. J=7 Hz, CkplePh). 1.38 (3H. d, 5=7 Hz. CHePh)). Acetyl 

chloride (21 ml, 0.28 mol) was added to the reaction mixture and the solution 

was heated under reflux for 5 h. The solvent was removed, and the r e s i d u e  was 

dissolved in benzene and the mixture was washed with 10% aqucous HC1, 5% aqueous 

XaOH, and water. The organic lnycr was dried and evaporated to give the residue 

which was recrystallized from benzcne to give thc imide (3) (13.1 g, 93%) as 

c~lorl~ss crystals, mp 124-127.S°C. [olu -143"(c=1.0. EtOH) (lit..3a enantiomer 

of 3, [elD +142.6"(~=1.0. EtOH)). Ir u cm-l: 1718 (CO), 1666 (NCO). l~-Xmr 

(200 MHZ) 6 : 7.45-7.20 (5H, m, ArH). 6.10 (lB, q, 5=7 Hz, CBMePh). 2.66 (4H, br 

t, J=6.5 Hz, 3- and 5-HZ). 1.95 (2H, quint, J=6.5 Hz, 4-HZ). 1.78 (3H. d, J=7 



Hz. CHml'h). High-resolution ms m/z: 217.1102. Calcd for C13H15N02 ( M * ) .  Found. 

217.1112. 

Reduction of the Tmide (3) with Sodium Horobydride. Sodium tmrohydride (405 

mg. 10.7 mmolj was addcd to a solution of the imide (3) (390 mg. 1.8 mmolj in 

ethanol (20 mi) at 0-5-C. At rcgular Irltervals (mostly 10 minj 2-3 drops of 2h 

IiCl in EtOH (0.9 ml) were addcd. After 3 h, the reaction mixture was coolcd to 

-30°C arid the excess sodium borohydride was dcstroycd by adding 2S llCl i n  EtOll 

till pII=3. The mixture was stirred for an additional 0.5 h at room 1;emperature 

and poured into saturated aqueous NaHC03. T h e  mixturc was cxtractcd with dich- 

loromethanc, and the extract was dried and evaporated. The crude residuc w a s  

separated by !KC (~\coEt-&-hcxane =1:1) to give (-1-6-ethoxy-1-((1s)-1-phcnyl- 

ethyl)-2-pipcridinones (4) (270 mg. 61%) and (5) (90 me. 20%) and (-1-3.4- 

dihydro-1-((1S)-l-phcnylcthyl)-2-pyridinonc (6) (19 mg. 5%). The major isomer 

(4) (lcss polar isomcrl: a colorless oil. L a l ~  93.5"(c=l.O. EtOH). 

I r  v rm-1: 1630 (NCO). l~l-~mr (60 NHz) 6 : 5.86 (lH, q ,  5=7 Hz, CE>lcPh), 4.20 

(171, br s ,  6-HI. 1.59 (3H, d, J=7 Hz, CIl&Ph). 1 .27 (3H. t, .7=7 IIz, OCH2CH31. 

High-resolution ms m/z: 247.157,. Calcd for C15Hz1Y02 (Mtj. Found: 247.1565. The 

minor isomcr (5) (polar isomer): a colorless oil. [ e l D  80°(c=1.0, EtOll). 

IT u max cm-1: 1632 (NCOj . l ~ - ~ m r  (60 NHz) 6 : 5.61 (lH, q .  2.7 Hz, CchiePhj. 4.53 

(111. br s ,  6-11). 1 .54 (3H, d. 5=7 Hz, CHW&lePh). 0.80 (3H, t, 5=7 Ilz, 0CI12CI13). 

High-resolution ms &: 247.1571. Calcd for C15Hz1X02 (Mt). Found: 247.1564. 

The enamlde (6): colorless crystals from cthcr-petroleum ether, mp 41-42'C. 

[ u l D  171.6"(p=1.0. EtOH). Tr u ma, cm-1: 1658 (KO). l~-Nmr (200 NHzj S : 7.45- 

7.24 (5H. m, ArIlj, 6.06 (lH, q.  .7=7 Hz. CFpePh), 5.92 (lH, dt, 5=7.6. 1.5 I 6- 

11). 5.16 (111 m 5-11. 2.62 (ZH, t, 5=8 Hz, 3-Hz1, 2.44-2.24 (217, s ,  4-1121, 1.56 

(311, d, J=7 llz, CHmPh). Iligh-resolution ms @: 201.1152. Calcd for C13Hl;SO 

(MI). Found: 201.1136. 

Reaction of the Ethoxylactams (4) and (5) with Allyltrimethylsilane. 

From the major isomer (4): The lactam (4) (113 mg, 0.45 rnmol) was dissolved in 

dichloromethane (1.5 ml) and cooled to -30°C. Allyltrimethylsilane (390 mg, 3.4 

mmol) in dichloromethnne (0.3 ml) and titanium (TV) chloride (0.1 ml, 0.9 mmoll 

were addcd sequentially, and the mixture was stirred at room temperature Car 3.5 

h. Water was addcd to the reaction mixture and the mixture was entractcd with 

dichloromethane. The organic layer was dricd and evaporatcd. Thc residue w a s  
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separated by MCC (AcOEt-r-hexanc=l:ll to give the enamide ( 6 )  (1 mg. 1%) and a 

mixture of ~6S)-(-)-l-~~1S)-l-phenylethy1~-6-~1-pr0p-2-enyl-2-piperidnone (7) 

and f6R)-1-f~1S)-l-phcnylethy1j-6-~1-~r0p-2-enylj-2-~i~eridinone (8) I93 mg. 

84%). The ratio of 7 and 8 was determined as 83:17 by the 1~-nmr spectrum on the 

crude reaction mlxturc. The major isomer (8) was partly scparated by repeated 

MCC as a colorless oil. [ a l D  -42" (c=1.0. EtOHj. Ir u ,a, cm-l: 1618 (NCO). IH-~rnr 

(200 MHz) 6 : 7.48-7.24 (5H. m. ArH), 5.85 (lH, q ,  5=7 IIz, CHMePhj, 5.44 IlH, m. 

CH=CHZ), 4.95 (lH, br d, J=10 Hz, CH=CH2), 4.81 IlH, br d, J=17 Hz. CH=CIl2), 

3.49 (111, m, 6-11), 2.58-2.42 f2H, m, 3-HZ), 2.05-1.46 (6H, m, 4-Hz, .;-Hz, and 

CH2CH=CHZ), I .60 (3H, d, 5=7 IIz, CHEPhj. High-resolution ms g&: 243.1622. 

Calcd for C16H21NO IM*). Found: 243.1630. From the l~-nmr (200 Mllzl spectrum O F  

n mixture of the lactams (7) and (81, the following peaks were assignable for 

the minor isomer (8). S : 5.96 (lH, q .  5.7.5 Hz. C~>lcPhj. 5.60 (1H. "1. CH=CH2). 

5.14-5.00 (2H. m, CII=CHI31. 3.16 1 m 6-HI, 1.63 (3H. d, 5=7.5 Hz. CH\lePh). 

From the minor isomer (5): The lactam (5) (111 mgj was treated with allyltri- 

methylsilane and titanium (IV) chloride in thc same nay as above to give the 

enamide (61 (2 mg. 2%) and a mixture of 7 and 8 (74 mg, 69%) In the ratio of 

83:17. From a mlxturc of 4 and 5: A mixture of thc lactams (4) and ( 5 )  (1 g) 

was trcated with allyltrimethylsilane and titanium ( J V )  chloridc in thc same nay 

as ahovc to give the cnamide (6) (22 mg, 3%) and a mixture of 7 and 8 (913 mg, 

93%) in the ratio of 83:17. 

Reduction of a Mixture of the Lactams (7) and (8) with Lithium Aluminum Flydride. 

Lithium aluminum hydridc (520 mg, 13.7 mmolj was added to a solution of a mix- 

ture of the lactams (7) and (8) (648 mg, 2.66 mmol) in anhydrous ether (260 ml), 

and the resulting solution was heatcd under reflux for 1 h. The cooled mixture 

was quenchcd with water and extracted with ether. The organic laycr was dried 

and evaporated to give the residue which was separated by MCC (AcOEt-n-hexane. 

3:2j to afford ~2Sj-(-j-l-~f1S)-l-phenylethyl)-2-~l-prop-2-enyl~iperidinc ( 9 )  

(462 mg. 76%) and (2R)-(-)l-((1Sl-l-phenylethylj2-(l-prop-2-enyl)piperidine 

(lo) (97 mg. 16%). The mine ( 9 ) :  a colorless oil. l a l g  -42"fc=1.0, EtOH). 

I r  u cm-1: 1638 (C=C). I H - N ~ ~  (200 MHz) S : 7.48-7.20 (5H, m. ArHj. 5.65 (111, 

m. CH=CH2j. 5.09-4.91 12H. m. CH=CH2j. 4.08 (IH, br n, J=7 Hz. CHMcPhj. 2.76 

(1H. m, 2-H), 2.60-1.20 (10H. m, 3-6-112 and CH2CH=CH2), 1.42 (3H, d, J=7 Hz, 

CHsPh). High-resolution ms m&: 228.1750. Calcd for C16H22N IMt-H). Found: 

228.1733. The amine (10): a colorless oil. I alg -29" (c=1.0. EtOllj. lr v c K 1 :  



1638 (C=C). lH-Kmr (200Mliz) 6 :  7.50-7.18 (5H. m. ArH). 5.90 (1H. m, CE=CII2). 

5.16-5.00 (2H, m. CH=CE2), 4.06 (IH, q ,  5=7 Hz, CH\lcFh), 2.88 (lH, m, 2-HI, 

2.54-1.20 IlOH, m, 3-6-Hz and C~2ClI=CII~), 1.30 (3H, d, J=7 llz, CHEPh). High- 

rcsolutlon ms &: 228,1751. Calcd for Cl6HZ2N (M'-HI. Found: 228.1767. 

(-)-Conlinc HCl (11). A solution of the amine ( 9 )  I406 mg) in ethanol (30.5 

ml) containing concentrated llCl (3 ml) was catalytically hydrogenated over 10% 

palladium on carbon (580 mg) undcr 4 atom at room temperature for 15 h. Aftcr 

filtration off of catalyst, the solverll was evaporated to give t h c  r e s i d u e  which 

was recrystallized from iso-PrOH to afford I-)-coniine HCI (11) (234 mg. 81%) as 

colorless ncedles, mp 221-222'C (lit. ,6 mp 221cC). [ * ID  -5.5" (c=1 .0. EtOH) 

(lit..5c [ e l D  5.8'(c=1.0. EtOH)). High-resolution ms m/z: 127.1360. Calcd for 

CX1l17S lM+-HCl). Found: 127.1364. Thc ir spectrum of (-)-(TI) was found to be 

identical with that reported6 on (-1-coniinc HC1. 

(*)Coniine IICl (12). According to thc hydrogenation procedure described Tor 

9, treatment of the aminc (10) (110 mg) with 10% palladium on carbon (157 mg) 

gave ( + ) - c o n i i n e  HC1 (12) (51 mg, 65%), mp 223-228°C (colorless nccdles from 

Iso-PrOH). [ e l u  +4.8" (c=0.5, EtOil) (lit. .5c [ olU +5.2' (c=1.0. EtOH) 1 .  iligh- 

resolution ms &: 127.1360. Calcd for C8H17N (MI-HC1). Found: 127.1371. 

Reaction of the Ethoxylactam (4) with Silyl En01 Ether of Acctophenonc. Thc 

lactam (4) (0.966 g, 3.9 mmol) was dissolved in dichlaromethane (1'2 ml) and 

cooled to 2 O 1 C  Silyl cnol ether of acetophenonc (1.5 g, 7.8 mmol) in dicb- 

loromethane (3 ml) and titanium ( I V )  chloride (0.56 ml. 5.1 moll were added 

sequentially, and the mixture was stirred at room temperature for 5 h. Water was  

added to thc reaction mixture and the mixture was extracted with dichloro- 

methane, and the extract was dried and evaporated. Thc rcsidue was separated by 

MCC (AcOEt-n-hcxane =2:1) to givc the enamide ( 6 )  (I09 mg, 14%). (6s)-(-)-6-(2- 

oxo-2-phenylethyl)-l-((1S)-l-phenylcthyl)-2~ipidinone (14) (615 mg, 43%), and 

( 6 R ) - ( - ) - 6 - ( 2 - o x o - 2 - p h e n y 1 e t h y 1 ) - 1 - ( ( 1 S ~ - I - ~ h y 1 t h y 1 - 2 - i e i d i  (15) (465 

mg. 37%). The lactam (14): a colorless oil. [ a l u  -109" (c=0.8, EtOH). Ir 

v max cm-l: 1682 ICO), 1618 (SCO). '11-~mr (200 MHz) S : 7.60-7.10 (10H. m .  ArH), 

6.12 (111, q, 3=7.5 Hz, CEMePh), 4.31 ( I B ,  m. 6-H), 2.89 (IH, dd, 5=17.5, 10 Hz. 

Cp2COI2h), 2.56 (2H, br t, J=5.5 Hz, 3-H2), 2.32 (111, dd, 3=17.5, 3 Iiz, C&COPh), 

1.95-1.70 (4H. m, 4- and 5-Hz). 1.59 (3H, d. 5=7.5 Hz, CHePh). High-resolution 
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ms m/z: 321.1727. Calcd for Cz1Hz3N02 ( M ' ) .  Found: 321.1717. The lactam (15): 

~olorless crystals from AcOEt-ethcr, mp 138-138.5'C. [ o l D  -53" (c=l.O. EtOH) . 

Ir v ma, cK1: 1682 (CO). 1620 (NCO). IH-Nmr (200 MHz) S : 7.95-7.24 (10H. m. 

Arll), 5.98 (lH, q ,  5=7.5 Hz, ClJMePhi, 4.05 (lH, m, 6-11). 3.40 (1H, dd, J=17, 9.5 

Hz, C&COPh), 3.23 (1H, dd, J=17, 3.5 Hz, Cn2COPh). 2.57 (2H, t, 5=7 Hz, 3-Hz). 

2.06-1.40 (4H, m, 4 and 5-H2), 1.62 (3H, d, j=7.5 Hz, Cli~Ph). Iligh-resolution 

ms m/z: 321.1727. Calcd for C ~ I H ~ ~ N O Z  M i .  Found: 321.1724. 

Hcduction of the Lactam (14) with 1.i thium Aluminum livdride. Lithium aluminm 

hydride (80 mg, 2.1 mmol) was added to a solution of the lactam (14) (220 mg. 

0.7 mmol) In anhydrous cthcr (50 ml), and the resulting solution was heated un- 

der reflux for 0.5 h. Usual work-up gave the crude residue which was separated 

by MCC (AcOEt-n-hexane=S:li to afford i2S)-(-i-2-i(2Si-2-hydroxy-2-phenyIcthil)- 

1-((1s)-1-phenylcthy1)piperidine (16) (93 mg. 44%) and (2S)-(-)-P-((ZR)-2- 

hydrony-2-phenylcthyl)-1-((1S)-1-pheny1ethyl)piperidinc (17) (96 mg, 45%). The 

amine (16) : a colorless oil. [ e l D  -58.7" (~=0.63, EtOlli. Ir u cm-1 : 3130 (OH). 

lH-Nmr (200 MHz) 6 : 7.60-7.20 (1011, m. ArH). 5.05 (1H, br d, J=ll Hz. ClJOII), 

4.24 (IH, q ,  5=7 Hz. CpllpPh). 3.77 (1H, m. 2-HI, 3.00 (IH, td. 5=12, 2.5 llz. 6- 

Hi. 2.60-2.34 (211, m. CHzCHOHPh and 6-HI. 1.97 (1H, m, CIl2CI1OIIPh), 1.80-1 .06 

(611. m. 3-5-H2), 1.53 (311, d. 5=7 IIz. CIl\lrPh). High-resolution ms m/z: 309.2091. 

Cnlcd for C21H27NO ( M ' ) .  Found: 308.2100. The aminc (17): a colorless oil. 

[ e l n  -8.2"(c=2.0, EtOH). Tr v cm-1: 3150 (OH). IH-Nmr (200 NHz) S : 7.60-7.20 

(IOH. m. Arll). 5.23 (lH, dd. J=6. 5 llz. C11011). 4.45 (1H, q ,  5=7 Hz, CEMePh), 

3.20-3.00 (211. m, 2 and 6-HI. 2.42 (111, ddd, J=15, 8, 5 Hz, CH2CH0HPh). 2.22 

ilH, m. 6-11), 2.10 (1H, ddd. J=15. 6. 3.5 Hz, CH2CHOIIPh), 1.88-1.23 (6R. m. 3-5- 

HZ). 1.38 (3H, d. .7=7 IIz. ClI~Ph). High-resolution ms m/z: 309.2091. Calcd for 

CzlH27XO (Mt). Found: 309.2102. 

(2S)-(-)-2-(2-Phcnylcthyl)pip~ridine (18). A solution of a mixturc of the 

amine (16) and (171 (55 mgi in ethanol (5 ml) containing concentrated HC1 (0.5 

ml) was catalytically hydrogenated over 10% palladium on carbon (60 mgi under 4 

atom at room temperature for 15 h. After filtration off of catalyst, the solvent 

was evaporated. Thc saturated aqueous NaHCO3 was addcd to thc rcsiduc and thc 

mixture was extracted with dichloromcthane. The organic layer was dried and 

evaporated to give thc residue which was purificd by prep-tlc (dichloromothanc- 

rnethanol=9:1) to afford the (-)-amine (18) (20 mg. 65% from 14) as a colorless 



oil. la1577 -7'(~=0.6, EtOH) (lit..Zb enantiomcr of 18, *7" lc=0.19, 

MeOH)). 111-~mr (200 Mllz) 6 : 7 40-7.12 (511, m. Arli). 3.12 (lH, br d. J=12 112. 2- 

H), 2.80-2.10 (511, m. NH. 6-Hz, and CH2Ph). 1.90-1.50 (8H. m. 3-5-112 and 

CI2C1l2Ph). lligh-rrsolution MS &: 189.1517. Calcd for C13HlgN ( W ) .  Found: 

189.1535. 

(-1-Sedamine (21). 2.2.2-Trichloroethyl chlorof'ormute (0.1 ml , 0.73 mmol) and 

KllCO3 (150 mg. 1.5 mmol) were uddcd to a solution of thc mine (161 (70 mg. 0.23 

mmol) in 1.2-dichloroethnne (10 ml) and thc resulting solution was heated under 

reflux for 5 h. Water was added to the cooled reaction mixture and thc mixturc 

was extracted with dichloramethane. The extract was dried and evaporated, and 

further the residue was heated at 100°C in vacua for removing the residual 

2.2.2-trichloroethyl chloroformate to givc thc crude carbamate ( 1 9 ) .  1~-Nmr (GO 

MHz1 6 : 5.53 (lH, t, 5=7 Hz, CfiOC02CH2CC13). 4.80-4.58 (4H, m, CH2CC13x2). 

4.70-3.93 (211. m. 2- and 6-A). Without purification, 1 ithium alominum hydride 

I70 me. 1.8 mmol) was added to a solution of 19 in anhydrous ether (10 ml). and 

the solution was heated under reflux for 0.5 h. Usual work-up gave the residue 

which was purified by prep-tlc (dichloromcthanc-mcthanol=8:1) to afford (-I- 

sedamine (21) (30 mg. GI%), mp 61-62'C (colorless crystals from n-herime) 

(lit. .lo mp 61-6Z°C). L a l ~  8 8 "  (c=0.45. EtOH) (lit..10 l o l ~  -92.5' (EtOH)). 

Illgh-resolution ms m/z: 219.1622. Calcd for C141121NO (Mt1. Found: 219.1624. The 

ir and 1~-nmr spcctra of (-)-(21) were found to hc idcnticnl with those of ( + I -  

scdaminc . 3b 

(-)-Alloscdamine (22). According to thc procedure given for the prcparntion of 

21. treatment of the aminc (17) (36 mg. 0.12 moll with 2.2.2-trlchlorocthyl 

d~loroformate (0.05 ml. 0.37 mmol) and KHC03 (75 mg. 0.75 mmol) in 1.2-dichloro- 

ethane (5 ml) gave the crude carbamate 120). lH-Smr (60 MHz) 6 : 5.46 (1H. dd. 

J=8. 5 Hz. CHOC02CH2CC13), 5.00-4.50 (4H, m, CH2CC13xZ). 4.60-3.86 (2H, m. 2- - 

and 6-11), Withoot purification, 1 i thiom aluminm hydride reduction of 20 gave 

(-)-allosedamine (22) (16 mg, 64%). mp 81-82°C (colorless needles from n-hcxane) 

(lit. ,I0 mp 78-80°C). [ u ] ~  -17.8" (c=0.56, EtOH) lit. ,lo [nlu -18.9' (ELOillj. 

lligh-rcsolution ms m/z: 219.1621. Calcd for C14Hz1K0 (lilt). Found: 219.1615. Thc 

ir and 1~-nmr spectra of (-)-(22) wcre found to be identical with those of (+I- 

allosedamine. 3b 



HETEROCYCLES. Val. 3 1, No. 8, 1990 

REFERENCES 

1. W. N .  Speckamp and H. Hicmstra, Tetrahedron, 1985, 41, 4367: H .  Iliemstra and 

W. N. Speckamp, 'The Alkaloids.' Vol. 32, ed. by A. Brossi, Academic Press, 

h c . .  New York, 1988. pp. 271-339: T. Shono. Y .  Matsumura. 0 .  Onomura. and 

M. Sato, J. Org. Chem., 1988, 53, 4118. 

2. (a) K.  Th. Wanner and A. ~irtner, Arch. Phurm. (Weinheim), 1887. 320, 1253: 

(b) K. Th. Wanner. A. Kirtner, and E. Il'adenstorfer, Hctcrocyclrs, 1988, 27, 

2549. 

3. Asymmetric synthesis of scdamlne and allosedaminc has been reported: la) T. 

Wakabayashi, K. Watanabe, Y. Kato, and M. Saito, Chemistry Lett.. 1977. 223: 

(b) K. Irie. K. Aoc. T. Tanaka, and S. Saito, J .  Chcm. Soc.. Chem. Commun.. 

1985, 633: ( c )  K. Th. Wanner and A. ~irtner. Hcterocycles. 1987, 26, 921: 

(11) s. G.  Pyne. P. Blocm, S. I>. Chapman, C. E. Dixon, and R. Griffith. J. 

Ory. Chem., 1990, 55, 1086. 

4. Ur. J. Klavcr. M. 3 .  Moolenaar. H. Hiemstra, and U'. N. Spcckamp, Tctrahedron. 

1988. 44. 3805. 

5 .  Asymmetric synthesis of coniine has been rcportcd: (a) J. F. Archer, D. K. 

Boyd. Ur. R. Jackson, M. T .  Grundon, and W. A. Khan. .I. Chem. Soc. C. 1971. 

2.560; (b) K.  Aketa, S. Terashima, and S. Yamada. Chcm. Pharm. Bull., 1976. 

24,  621: ( c )  L. Guerrier. J. Royer. D. S. Crierson, and H. 1 ' .  Husson. .T. 

hm. Chem. Soc., 1983, 105, 7754; ( d l  D. Lathbury and T. Gallaghcr. J. Chern. 

soc., Chem. Commun., 1986, 114: ( e l  M. Kawawct~i, 0 .  Hayashi, S .  Sakai, M. 

Hamada, Y. Yamamoto, and J .  Cda, Agric. Biol. Chem.. 1986. 50. 3107; (I") H .  

Kunc and W. Pfrengle, Anyew. Chem., 1989. 101, 1041. 

6 .  'Spectral Data and Physical Constants of Alkaloids.' Vol. 3,  ed. by J .  

Holubek. ileyden & Son Ltd. . London. 1968. 

7 .  J. A. Dale, D. L. Dull, and B .  S. Mosher, .I. Org. Chem., 1969, 34,  2543. 

8 .  R .  P. Polniaszck, S. E .  Belmont, and R. Almrez. .I. Org. Chem., 1990, 55, 

215. 

9 .  T. Uratanabc. F .  Ilamaguchi. and S. Ohki, Yakugakrl Zasshi. 1973. 93. 845. 

10.  H. C. Beycrmnn. J. Eenshuistra. W. Eveleens, and A. Zweistra, Kecl. Trav. 

Chim., Pays-Bas, 1959, 78,  43.  

Received, 2 5 t h  May, 1990 


