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Table 1. Dhtereomeric Productm Ratio and Cbemkd Ylddm kr Atdd 
ReacUom of (1’S~)-6-M~hylpcrlhyd~p~i~d~n-l-o k 

-abJ dectrophilc M rohmt 
82y -Ildd’ 

1 PhQIO 85 :15 75 

2 PKXO wm3 81: 19 82 

3 PWIO u m-IF 67:33 90 

4 PIICHO luxmmw 5o:so 43 

5 HlCHO B(OMc~ (xag&mF m:w w 

6 PICHO B(oi-Rh cI&ugnP #):80 80 

7 PhCXO B(Owz cz&amIP m:80 80 

8 Ii 23:75 90 

~ThcMli&lmtioalvcxc duwl&cdonaudelcac6aQ~by~dtHNMR8u6 
‘*NMRbMrcpataiytcldllwaekrsdaninarnnlul6pmifbd~ 
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(l’S,SS,S’R&R)-48 (l’S,SS,S’S,6R)-4b 



W9%,6_R’-68 (1’S,&,M,6&)-6b 

(l’S,SSJ’S,6n)-7r (l’S,SS,S’R,tR)-7b 
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rcomerlc Productm ltatio and Clmmlerl Yieldm for AIdol T? of ( ‘S,(S)d_M~lpcrlbydroplrlmidin_49nc 3b 

dectrophik M rolvent antihyr mgkld’ 

I PhCHO Ii 6634 82 

2 PKXO !m:lO 76 

3 Ii 23:75 85 

4 67 : 33 82 

~Thelntihpqimwaedctcmbdallcsudelwc$onmixluresbymnnrd*HNMRmd 
~R-mm.“b~ropanedwcrcwaeonaairdrrtsd~pprlfied 

(1’&6S)-3bJ’j aorb_ m 



48 2.57 7.4 - - 4.81 4.79 3.9 

4.87’ 

4b 267 3.7 - - 5.46 3.61 3.7 

88 - - 2.60 6.9 4.74 4.33 6.3 

44P 6.w 

8b - - 2.71 3.6 5.37 3.93 5.7 

2.7P 3s 4.w 6P 

‘Owingtotkp#aadtwo~ twclchemial~~~ban~ 

(l’S,6S)-3b rab_ 



(l’S,SR,S’R,6S)-108 (l’S,SR,S’S,6S)-lob 

lla - ANTI llb - SYN 
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HI); 13C! NMR (CDCl3) (mixtw d-) i 2O.5,21.7.42.6,U.8,48.8,66.6,126.l.l27.4, 

127.9, 128.0. 128.5. 128.7. 136.5. 143.1, 155.8. 169.7. Ad. C&d for Q&4N*: c 70.55; It 7.11; 

N, 8.23. Faunk C, 7Od 9 7.14; N, 8.24. 

l-Be~loyerr~&b-(l’-phcn,letL-l’-,I)~6-meth~lpcrib~d~p~~mi-dla-4~~u @a) and 

(3b). To a atida tion of amide 3 (35.1 unml. 11.94 s) in bcluxw 0 InL) was added 

L pasrdamrldehyde (Sl 10.54 s) and pod- wid monohydrate (35.1 rind, 6.78 6). ‘l’k 

: hinr~~mrhcdwithqmNIZCOJ,drialovaNrg04md 

EZYL (~-9:18Bellmnt)ofttlcnridPe(1’s~) 

md (W&T)-(3b) di&bmimd in 40% yield (14.0 mm& 4.94 6) an6 38% yiehl (13.3 nmol, 4.68 I) 

Eqlcuivdy.~6lc~~~d8t8scc~5. 
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Benzoatea (l’S,SS,S’it,4J?Ma~ lad (l’S,SS,S’S,6WSb~ To I sth’h# rolutiw of aIdol (4a) 

uul(4b)(aas tmmJO.311) in&yC!ti@2 (2ocal).mrrddsdtiy- (1.36d, 0.19d).4- 
dimerhrkmiwpyridine~~mmal,9mS)rad~~~d~l~(l.~mmdO.l2~)~Qy 

~(10mL)rMcd~rmda~~~Y0ocTht~mixtlllemr~ovaaight~ 

rpoantsmpartprc,~~~witbwrm,driedoverN~S04~caaceamted.~fluh 

~(cycbhnradahyll~luelnmt)~(sa)~(sb)rlvanokrincdceprudyin 

8!movadlyidd. 
(l’s,!fS~‘R#o-o-() : lnp = 69 oc; IR (film) 1714 16511 ad; 1H NMR (CDCl3,50 @C) b 1.12 (a 3Hs J 

- 6.7 Hz, CH-CHNa3). 1.47 (a, 3H, I - 7.3 Hz, PhdXN-C&), 3.08 (66, lfi Jat,xc - 2.5 Hs &t&m = 

7.8~~,~(d.~J-11.8Hr.H3,436(m,lH,Hc),4.82(d,la~-ll.s~~s.os(m.2H, 

OCHgh)# 6.04 (qs lH# I = 7.3 EiG PMxN-CH3)s 6.44 (6 IH, JllfJtd - 7.8 m m 7.33 (m, 18R mm 
8.15 (m, pl Ph)s tx! NMR (CDQ, so T) 8 1x2, 19.7,47.0,50.1, s2.a 54.7,67.5,74.1, 127.a 1274 

127.8, 127.9, 128.2, 128.4, 128.5, 128.6, 129.8, 133.1, 1362, 137.6, 139.3, 153.5, 165.3, 166.2; [a]D = 

-4.3 (c 1. CHCl~. Ad C&d. far &I&N&Is: C, 74.7; H, 60s; N, 4.98. knd C, 74.7Z II, 6.11; N, 

4.89. 

(l’S,!&8’&6R)-@b) : mp - 114 “c; IR (film) 1708.1666 ad; tH NMR (CDC!ls, u) @C) 6 0.99 (d,3H, 

J = 6.9 ?iz, Ui-CIiN-W3), 1.44 (t&3?& I = 7.1 Hz, Ph-CHNC?f3), 285 (&i, 1Ii. Ju - 2.3 Hz, Jw 

=4.3~Hd)r~(d,lH,I-11JHqH3,4.~(m.1H,~~.41(d,l4~=11.8Hz,~5.13(r,m, 

ocH2ph). 6sf)d (qs w .! - 7.1 Hs. h-cHN-cH3). 6.68 (d. lH, /Hf,H4 = 43 & Ht), 7.35 (m. leR, m), 
8.05 (m, 2H. Ph); t3C! NMR (CDCl3, SO “c) 8 15.3,19.8,45.8, SO.2,51.2,54.2,67.8,75.7,126.0,127.4, 

127.8. 128.0, 128.2, 128.4, 128.$ 128.6 129.7. 133.0, 136.0, 138.2, 139.2, 153.6, 18.& 166.3 [a]D - 

+X2 (c 1. CHU$. Ad. Cdcd fa Q$iH&: C, 74.7; H. 6.W. N, 498. Fkud C 74.65; H, 61% N, 

5.01. 
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(CDCl3. SO “Q 8 16.0, 19.5. 47.8, 56.0, 50.8, 53.7. 67.3, 67.9, 127.3, 127.8, 

, 136.1. 139.4, 153.9, 169.8. 

~proacQlrrlY~(6r_b).Acalodoadrldd((r=b)~~nmaol,lW~in~(l 

ml)md~ald@de(~ml)m8ahdmoom ragummm~Tbeldamrrwrrmh 

~wrcbamasllftrlad~dlh~(~ll~l)~tao~~~~ 

pmxhc6~okdnsdinrlbart%%avaJl~ 

(l’S$&9’S~)_t78) : Iid (fh) 1739,17%,1662 carI; *II NMR (CDC& 50 T) 8 1.19 (d, 3H, J - 6.6 

Hq CHama3)ml~(d3HmI-6D4Hzm o-CH-a3), 155 (4 3tE, J = 7.1 H& P!l-CHNash 2.03 

(~m~~.2srltbslrtJad8,=~~~-s.2HrHa).4#1(6lH.J-ll.5Hz.~.~~ 

(aelH.I~=~M4J~=~Hr.Wc).4.W(dla~-ll5Ek,~,s.l4(AB.J-l2lWr. 

w. OCHZW), 5.44 <d&w& JHfgir2 =&4 IL, &fJ&l- 52 Ht. Hf), 5.96 (q, lHo J - 7.1 H& Ph-Cm- 
C&L 7.32 (m, lOH, Pb 1% NMR (CDCI3,50 T) 8 ls.6,17.4, #).0,21.1,47.7,SO.l. 51.3,32.3,67.8, 

69.8, 127.4, 127.7. 12$ x 128.3, 128.6, 128.7, 136.2, 139.5, 153.8, 166.9, 170& [U]D - -40.7O (c 0.3, 

-Cl& Anal. C&d. C&f-: C, 68.47; H, 6.e. N. 659. Rnnuk C, 68&, H, 6.88; N, 6.28. 

TL (l’S,SSmS’&6RWb) : (fihn)1740.1706,1~arr’;‘HNMB(~50oc)81~(4~I-~7 

Hz, CH-CHN-CiQ). 1.3(6 (d, 3H, J - 6.3 Hz, O-CH-C&), 1.46 (a, 3H, J - 6.9 Hz, Ph-CHN~3). 1.83 

(& 3H. oaxmh %~hll, 1H. E&)9 3.99 (da lH, I - 10 Ik H& 4.45 (IQ lH, He), 4.90 (a. lH, J - 10 

HqHd.S.05(AB,I-hf3HqplOCHZPhX5.lS(dq,lH.J~~=a3Hrs,JlltJld=6.6~HC).s.99 
(q, 1H. J - 6.9 Hz, pbAjh’+CH3h 7.27 (III, IOH, I’& 1% NMR (CDCl3. SO “CT) 8 lS5,18.3,19.1.20.9. 

45.8, 49.7, 51.2, 53.2, ti.7, 69.4, 127.4. 127.8, 128.1. 128.3. 128.5, 128.6, 135.9, 138.9, 1535. 167.0, 

168.3; [aha - -13A (c fl6, QIc13). Anal. Calcd ta Q5H3d’I205: C, 68.4?; H, 6.9, N. 659. ~II& C, 

68.41; H, 6.78; N. 658. 

AIdol ca&mntkm # (l’S~)-c-ractaJlp~~d~n-4~e (3b) and bemldehyde. 
Ibe~~tlbth6Crme~for~~lmd~ acciaa#mmrdvdAm 
mctaodB.Therarcdihprodrrou(k)md(8b)~~y#pm~bytluh~y 

(_ 85A5UClUWUt)8BwUy#DUS. 
7 (l’S,S&S’S,6S)=@a) : I @ha) 3419,1706,1650 cnrl; 1H NMR (CDQ. SO “c) 8 1.03 (d, 3H, J = 66 

Hz, CH-CHN-w3), 1.M (& ut J - 7.1 HE, Ph-CHNe3h 2.60 (db lH, J&J& = 44 Hz& J&Ju - 7d 

Hz.&J.A186nm lH.W).4.4O(d. lH,J- 12.1 Hz.HtA482(d. lH.J1u.ne-7.6Hz,Htk4.88(d, 1H.J 

- 121 Hz, H,), 5.05 (@U ZH, OCWh), 6.02 (q, IH, J - 7.1 Hz, PbCHN-CH3), 7.32 (m, lSH, F’h)i 1% 
NMR (CDCl3. SO “c) dk2, 19.0,47.2,505.34.8.67.6,73.7, 127.0,127.1,127.2,127.8,127.9.127.9, 

128.2, 128.4. 128.3. 12il.7. 136.6, 139.2, 141.7, 169-R [aID = -14.6 o (c a8, CHCl3). Anal. C&d far 

C&Imfi: C, 73.3%/H, 6.6 N, 6.11. popnd: C, 73.31; H, 6.71; N. 6.14 

(l’S,!UF,5’&6S)=@b) :IlR (film) 3439,170X 1644 cm-l; 1H NMR (CDCl3. SO “c) 8 1.01 (6 3H, J - 6.7 

Hz, CH-CHN-CH3). lllk (a, 3H, J - 7.1 Hz, hCHN-C&). 2.71 (dd, 1H. Jm = 3.9 Hz, Ju - 3.9 

HqHd),434(d,lH,llljl2lHqEfbXA49(~l~J~3.9HqJ~~~~7H4H3.4%~ltEfJ 

- 12.1 Hz. H.), 4% (hi, 2H. WY2Ph). 5.32 (d, lH, J~ra = 3.9 Hz, Ht). S.% (q, lH, I- 7.1 Hz, Ph- 
WN-CHa 7.32 (III, Iv, Pb); “C NMR (CDCI3,30 T) 8 163.19.7,46.3,50.6,50.8,67.5,73.7,126.33, 



Mcml-u8islal8l&leondenr8tion 2233 

1272,127.6,127.7,127.8.128.1.128.3.128.4.128.6.1~6,1~.3.141.~ ls3& 169.a [aID - -23 (C 

l.~~~~art~~~~~C7~~H,665N,611.~Cn~;H,ass:N,~ 

~~rral~dob~b~Sa~~~~drlddr(~-b). 

(l’S,S&5’&6S)-(108) : W (film) 1737,1701, 1642 cm-l; 1H NhNR (CDCl3, SO “c) b 127 (6,3fi J - 

6.8 H4 cH-~~3h 1.33 (a, 3H, 3 * 6.5 Hs, o-cHe3x 1.56 (Q m, J * 7.1 xi& Phaa3), 

1.~(~3H,OCOCIW,258(ddl~~~~~Hz,~~29Hs,~.4A3(d.lH.I=111~Hb). 

4.48 (m 1m Hc). 478 (6 lH, J - 11.8 Hz. Iids 5.06 (ml 2H, ocH2Ph). 5.9 (4,1x& rmm - 65 II& 

~~~=4SHqHd~(q,lEt~=7.1Hz.PhCHN-~7.31(m,lM,Ph);~3CNHR(~50OC) 
6 15.7. 17.7, 19.7. 21.0. SO.2, 51.5. S24. 53.3. 67.6, 70.6, 127.3. 127.7, 127.9, 1285. 128.6, 128.7, 
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139.5.142.& 158& 169.9; [ab = -23.5 (c 0.Z CHCl$. hml. C&XL ta &H&U-: C 68.4% I& fi.S; 

N, 6.39. poomd: C, 68.5!5~ I& 6% N, 6.35. 

(l’S~$‘S,6!MlOb) : IIR (film) 1740,1709,1647 car+ 1H NMR (CDCl3. SO “c) 8 1.28 (d, 3H, J = 

6.8 Ii& cH~C&),il.36 (4 3% J = 6.4 Ii& ~X?l.& 1.57 (4 3I& J = 7.1 I& PhUiNcHJ), 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

438 (XII, III, WC). 4.72 (4 lH, J - 11.8 Hz, EI& 5.02 (m, 2H. OcHzpbx 5.19 (4, lH, Jmm - 6.4 Hz, 

J~~-69HS~~~(~lH.J=7.1HqPh-CHN-CH~),7.30(m,l~Ph)E~~~~~,50OC) 
8 15.3, 18.5, 19.1, 29.84 45.9, 50.2, 51.6, S3.9, 67.6, 69.4, 127.8, 128.2, 128.5, 128.6, 128.7, 136.1, 

139.3.153.7, M&7,169.& [ab = -S22 (c O& CHCl3). A&. C&d. tar Q#i&Jfi: C, 6U.4% H. 6.S; 

N. 639. Folmd: C, 68.m H, 685; N, 6.41. 

A-t. WSI tlmk It&a C.N.R (Pn+to Phlimam ‘Cbimim Phw II’) mad M.U.RS.T. 
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