ATLAS OF
'STEREOCHEMISTRY

Absolute Configurations of Organic Molecules
Second Edition

SUPPLEMENT

J. Buckingham

and

R.A. Hill




ba 52074
K éé(2)
4

ATLAS OF
STEREOCHEMISTRY

Absolute Configurations of Organic Molecules

Second Edition

SUPPLEMENT

J. Buckingham
Chapman and Hall, London

and

R.A. Hill

University of Glasgow

LONDON NEW YORK
CHAPMAN AND HALL




First published in 1986 by
Chapman and Hall Ltd
11 New Fetter Lane, London EC4P 4EE
Published in the USA by
Chapman and Hall
29 West 35th Street, New York NY 10001

© 1986 J. Buckingham and R.A. Hill

Printed in Great Britain at the
University Press, Cambridge

ISBN 0 412 26000 X

All rights reserved. No part of this book may be reprinted,
or reproduced or utilized in any form or by any electronic,
mechanical or other means, now known or hereafter
invented, including photocopying and recording, or in any
information storage and retrieval system, without
permission in writing from the publisher.

British Library Cataloguing in Publication Data

Klyne, William
Atlas of stereochemistry: absolute configurations of
organic molecules.—2nd ed. supplement
1. Stereochemistry— Atlases
1. Title, II. Buckingham, J. III. Hill, R.A. 547.1'223
QD481 :

ISBN 0-412-26000-X

Library of Congress Cataloging in Publication Data

Buckingham, J.
Atlas of stereochemistry, absolute configurations of
organic molecules, second edition. Supplement.

Supplement to: Atlas of stereochemistry: absolute
configurations of organic moleculares/W. Klyne and J.
Buckingham. 2nd ed. London, 1978.

Bibliography: p.

Includes indexes.

1. Stereochemistry— Atlases. 1. Hill, R.A., 1951-

II. Klyne, William. Atlas of stereochemistry.

III. Title.

QD481.K64 1978 Suppl. 541.2'23 85-12825

ISBN 0-412-26000~X




Preface to the Supplement

The determination of absolute configurations is now a central and routine part of research in
organic chemistry and biochemistry. Since the publication of the second edition of the Arlas in
1978, many hundred further important determinations have been carried out, more than
justifying the present publication of .an extensive supplement.

Despite some expectations to the contrary, direct Bijvoet X-ray determinations have not
completely dominated the field in the last seven years. Chemical correlations continue to be the
method of choice for most types of compound except complex natural products; the correlation
charts which are the raison d’étre of this publication continue to prosper, as perusal of the pages
of this supplement will show.

Once again, our thanks to those reviewers and correspondents who have sent in their
comments on published correlations. There have been relatively few absolute configuration
reversals during the last seven years, leading to the presumption that the vast majority of the
determinations so far recorded in the Atlas will stand the test of time.

J. Buckingham
R.A. Hill
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Key to the Supplement

Scope

The coverage of the Supplement corresponds with that of the Second Edition main volumes,
except that organometallic compounds have been omitted.

Literature coverage

The literature has been scanned to the end of 1982, and a few important references from 1983 have
been included. There are also a considerable number of pre-1976 correlations included for the first
time.

Numbering of formulae and cross-references

The arrangement of chapters is the same as in the Main Work. In the supplement each compound
reference carries a second prime. Thus A32.2 refers to volume 1 of the Main Work, A’'32.2 to
volume 2, and A"32.2 to the Supplement.

Important general literature references

Proposals modifying the Cahn-Ingold-Prelog system of configurational notation have been put
forward by V. Prelog and G. Helmchen (Angew. Chem., Int. Ed. Engl., 1982, 21, 567).

1977 saw the publication of the major work Stereochemistry Fundamentals and Methods, Georg
Thieme Verlag. In particular volume 3 is entitled ‘Determination of Configurations by Chemical
Methods’ and volume 4, by J. Jaques, C. Cross and S. Bourcier gives the absolute configurations
of 6000 selected compounds with one chiral carbon atom in tabular form.

For a discussion of the Bijvoet X-ray anomalous dispersion method, see D. Rogers, Acta
Crystallogr. Sect. B., 1979, 35, 2823.

The publication of the series Atlas of Three-dimensional structure of drugs (Janssen Research
Foundation Series) began in 1979 with Vol. 1 edited by J.P. Tolleaere, H. Moereels and L.A.
Raymackers, published by Elsevier, Amsterdam.

The theory of ‘hyperchirality’ advanced by J. Dugundy, D. Marquarding and I. Ugi (Chem. Scr.
1976, 9, 74; 1977, 11, 17), seems to have passed into the limbo of history (W. Hasselbarth, ibid,
1976, 10, 96; 1977, 11, 148; C.A. Mead, ibid, 1976, 10, 101; 1977, 11, 145).
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Class 1a Av

PO3H,

H NH,

CHMe,

($)H-)1-amino- 2- methyi-
propanephosphosaic ocid
Abs. Xvay (/)

1. T. Glowiak, W. Sawka-Dobrowalska, J. Kowalik, P. Mastalerz, M. Soroka and J. Zon, Tetrahedron Lett., 1977, 3965.



AZ" ‘ Class 2a

i [}
; ° ! CHy
a ! Ofc i Br—f—n . CHy
H 1
+T | e
i ' cH CaHg
1.(S)- (4) 2N - 2.(17,25)-(H2- i 8.(M)-(~) 2-ocetoxycycio- ! 3
hexcnone. By ORD [7] ehior . By oro {7], 1 (2R,38)-1412,3- (A)-(~)2-bromobutane
‘ | dibromobutone AS'IS. At
..................... D PP RPN § [ & i gy
i LY l[‘]
1
CHp CHy COOH ! CHy
\ ct2) \o !
H ° - H H F | Br
(5] 1
CHyCHy,L CH,CH,0H CH,CO0H : CBr,CHy
4 (R)-(+)(2-iodosthyl - B.{M)-(+)3,4-epoxy-  8.UM-(~)2-fworo- i 7. (R)-(+)2,2,3- tribromo~
oxirere: puton-t-et B L ttare.

c® 7] c(au{ {s} s 1

CooH )

) MeO
O O, & = o
0 ) cu,coon,

CHCH M
S-(-) dihydrocoumarilic acid 8. (S)-(~) 3-mathoxy- 1 .
¥1.12 dihydrocoumarilic ocid. T {($)-( )2-m\9-4-'
. 6. ($)-(—)malic ocid CH,CH OH hydroxybutancic acid

Al 28 9.(5,5)-( Yavenc acid 8. A3%7.
cts [ (o]
[T i iy
i ! .
i i
o . /\o/j i 2&
NH | t]
-0 X D i e v
4 1
07 Mewy L) : CH,CHBr CH,CH,Br
' 1
t 1
10. (M- ) Su-23397. i 11, (S,5)-(+)cyclohexyl- 18- i 1R.(8)-(=)1,4-dibromo- 13.(S)-(~) (2-bromoethyl )~
i crown-6. i butan-2-ol. axirane Y10,
—_——— c——— ——————— o J B e et o o e o o e

L] l[:]
% cm
Vaiks

(A DB
Cl,l\/o\):[j o) E:Lo., N CL D CL\\)J? CHyCH CHy

(5)-(~)propyloxirone
14.(8, 8, 5, 5)-(+) dicyclohexyl- (15,25)-(+)cyclohexone- 18. (5,5,5,5)-(Nvis(2-  18. (5,5)-(H)cyclohexyl- A18.18.
18-crown-6. 1,2-diol A18.13. hyaoxy:tﬁlomxyl ) 18- crown -5,
.

1. G. Lowe and B.V.L. Potter, J. Chem. Soc., Perkin Trans. 1, 1980, 2029.

2. S. Fushiya, Y. Sato and S. Nozoe, Chem. Lent. 1980, 1215.

3. B. Seuring and D. Seebach, Helv. Chim. Acta, 1977, 60, 1175.

4. NK. Chauduri, T.J. Ball and N. Finch, Experientia, 1971, 33, 575.

5. D.L. Boger and J.S. Panek, J. Org. Chem., 1981, 46, 1208.

6. D.D. Tanner, G.V. Blackburn, Y. Kosugi ard T.C.S. Rao, J. Am. Chem. Soc., 1977, 99, 2714,
7. R.L. Coumbie, D.D. Ridley and G.W. Simpson, Chem. Comm., 1977, 315.

8. R.C. Hayward, C.H. Overton and G.H. Whitham, J. Chem. Soc Perkin Trans. 1, 1976, 2413.
9. P.G. Barili, G. Bellucd, G. Ingrosso and A. Vatteroni, Gazz. Chim. Tal., 1977, 107, 147.
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2.
3.
4
S

6.

A3”

.
“~COOoH

(18,2R)-(~)
cyclohexgne-1,2-
dicarboxyke ocid

A3T. 8.

CHO
H——4—OH
HO~—4—H
HO——n e CHaCHyCHomeCMe, (7,
: et
[#] H OH [
CHy o
HyC
{ )0-fucose 1. (R)-(~)6-methy Ihept-5-en-2-ol { )2-deoxy- "'
{8- deoxy- b-galactose) (sulcatol), D-ribose C1.0.
AvS.17.
c(:)\m
CHy CH,CH==CHCH,CH,COOH CH,COOH CH,CH,0H CH,CH,
W c2)
HO H H OH H OH [ 1 H oM - H 0
fs] | [s]

(CH, ) 3CHy (CHz)oCHy CHy CHy CH,
{R)<=)neptadecon-  2.(”)-(—) 3-hydroxy- {R)~{ )3-hydroxybutonoic {R)-(~)butone- B.(R)-(=)2-
3-0 A7.8. telradec - 4E- enoic acid AS. 4. 1,3-diot methyloxetaone.

acid. Me ether (). Me ather (). At.12.
c/[s] £t aster(~)
CHm=CH, L4 .
Ho—X i p (o), ! [4]
T g] ‘
(i N
’/,i'_\‘ (CHRIeCHy CH,COOH H,COOH
[s) c(3) o
H OH H OH & H oH <---] * K oH
CH=CH (CH, )gCH, (CH,)gCHy (CH,)gCHy (CH,)qCHy
4. (3R,85)-()heptadeca- 8. (R)-( )haptodecon- 8. (R)-(~)3-hydroxydscanoic (R)-{-)3-hydroxy
1,92~ dien- 4,6-diyn- 8-ol. ocid. Me ether (—), nonanoic acid
3,8-diol ( falcarindiol ), A8,

COOH COOH coon

H CoHy oR - H———SH cin S, COOH oR
=, n—-{——sm, =
S W 6] e U = [ ] e
$7 T-COOH
COOH CoomH .
CH,S H
(2R,3R)-(+)2,3- 7. (25,35)-(4)2,3- e I
diethylsuccinie acid dimercaptosuccinic COOH
A4S.8 ocid. di-Me sther (+)
o 5,5 -di-Me(+). 8.(25,35)~¢)1,4~dithone -
2,3~dcorboxylic acid.
K. Mori, Tetrahedron, 1981, 37, 1341.
H.R. Schuler and K.N. Slessor. Can. J. Chem., 1977, 55, 3280.
M

Lemmich, Phytochemistry, 1981, 20, 1419.
O. Hedblom, Ark. Kemi, 1969, 31, 489.

. Segi, T. Takebe, S. Masuda, T. Nakajima and S. Suga, Bull. Chem. Soc. Jpn., 1982, 58, 167.

. J.H. Cardellina, D. Dalictos, F.-J. Marner, J.S. Mynderse and R.E. Moore, Phytochemistry, 1978, 17, 2091.
E.

M.
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~ Class 2a
CHy CHy CHy CH,S
o] Q] /vy OH
e e SIS S PNS |

(CHp), CH,CH,COCH, {CHy ACHy (CHy)4CHy
H OH 2. (R)}-(-)5-hydroxy- {R)-hexan-2-ol 3. (S)-(~)thiepan-3-ol.
hexan-2-one. A'S.9.
CHy By chiral nme (2] Acid phthalate (—).
1.(2R, 5R)-Ihexane-
2,5-diol.
(CH 4 CHy ] (CH,)4CHy o] (CH,)4CHy (CH, )5CHy (CH,)5CH3
L
”+W B H+0H & H——*——ou H+0N %«» n+m
J

COOH CHO CHm=CH, CHgC==CH CHaCHaCHy
(S)-(+)_2-hyc_1roxy- 4. (8)-(-)2-hydroxy- 8. (S)(+)oct-1-en- . (§)-(~)oct-l-yn-4-ol. 7. ($)-octon-4-ol.
h-ptalvmc ocid heptanal. 3-ol. By AS(H) [3). No detactoble rotation.

A48 ’ - benzoate (), phthalate (—),
b0 (0(s) fol, ils) 8]
v Bl
(CHy ) (CHy (o} {CH3)CHy (CHg)4CHy (CH,),CHy CH,CHCHy
—_—
u+on fe] u——}—on n+m H—+~m H+on
CHaCOCHCHy OH CHyOM CHZCHy CE=CH C=CH
8. (5)-(+) [€]-gingerdial. 9. (5)-(=) heptane-1,2-diol.  [R)-(-)octan-3-ol (S)-(~)oct-1-yn-3-of (S)-(—)hex-i-yn-
Y 811, Y'e.10. 3-0l AG.18.
i e i D S e
[}
CH,COOH . CHiCHOH T‘H,cn, #CHCHaCHy CH,CO0H
H + OH —T]——» H —*— OH ——[2]—» S +u = : H +w
6
b !

CHoCHZCHy CHZCH,CHy CHCHCHy i CHICHy),
{R)-(—)3-hydroxy- 10. (R)-(—) hexane-1,3-diol. 11. (5)-(—)2-propylthietans. : (R)-{4) 3-hydroxy -4
hexanoic ocid i methylpentonoic ocid
A 6.18. i AB.2.

P P
1 i cw I[r]
! Hi !
1
Cm=CeH, - COOH ! nee... : CHyPh
H OH —— H OH ! i H oH
] : I |
]
CHCHICHY), CHCHICHy)z | CHy i CH(CHy )y
12. (R)-(+)6-mathylhept- (R)-(+)2-hydroxy-4- | 18, (55,6R)-(+)2,2,5-tri- I 14, (S);(-)3-methy!-4-
2-yn-4-ol. methylpentanoic acid ! methyl-6-hydroxy-1, 3~ ! phenylbuton- 2-ol.
By AS(H) [8]. A'e.2. : dioxepane. By AS(H) [5]. :

. J.B. Jones and H.M. Schwartz, Can. J. Chem., 1981, 59, 1574,

B.R. Davis, G.W. Rewcastle, R.J. Stevenson and P.D. Woodgate, J. Chem. Soc., Perkin Trans. 1, 1977, 2148.
W.J. McGahren, K.J. Sax, M.P. Kunstmann and G.A. Ellestad, J. Org. Chem., 1977, 42, 1659.

D.W. Connell and M.D. Sutherland, Aust. J. Chem., 1969, 22, 1033.

P.A. Levene and A. Walti, J. Biol. Chem., 1931, 94, 593.

D.R. Crump, Aust. J. Chem., 1982, 35, 1945.

J.P. Vigneron, M. Dhaenens and A. Horeau, Tetrahedron, 1977, 33, 507.

K. Chan, N. Cohen. J.P. DeNoble, A.C. Specian and G. Sauey, J. Org. Chem., 1976, 41, 3497.

. W.J. Elliott and J. Fried, J. Org. Chem., 1976, 41, 2469.

L e



o 22 A’

8.25,35)( )2-omino-
3-mercaptobutyric aad

-
" m\‘m"
c@

T ] HoN —p— cw —— - J
HaN a Myl -M Br H ct2) H oH HaN H
Br——H =) . He——OH .. %] H——t—OH U[,J]" HaN—1—H HO—}——H

R 5
CHy - Hy CHy CHy CHy
DN
1. (2R ,38)-(+)2-omino- (25 ,3R)-(-)2-omino 2. (25,3R)-( )-2-bromo-3- 8. (2R,35)-(+)3-amino- (25,35)-(+)12-omino-
3-bromobutyric acid. 3-hydroxybutyric ocid hydroxybutyric acid. 2-hydroxybutyric acid 3-hydroxybutyric ocid
AB.16. (isothreonine) A24.2,
e e IR S
Xl t
<_>-cuo %cu,cns i o CoHs o ey Pl
S 0’ o [+] 0 '

4. (."')'(*-)htro"y&o- 8. (2R,55)-(+)2- . 8. (R)-(+)4-hydroxyhexanoic 7. (R)-(+)4-hydroxynonanoic : COOH
thiophene-2-~ othyj-1,6-dioxo- ocid lactone. ocid lactons. i
corboxaldatyde. spiro [4.4] nonane. ! HaN-——H

T I c@ o
" (W | [7] ) '
NH, : CHs
1
1
i

0 b e e e e am
9. (S)-{+)tetrahydro- 10. (R})2-hydroxymethyt- ($)-(+)4,5-dihydroxy- {$)-{+)1- ominoindone
thiophene - 2~ tetrahydrothiophens. pentanoic acid 1,4-lactone nydrochioride &)
carboxylic acid A2, A25.47
A18.2.
¢
o) l[ o] c(s)T [¢] o
CHy - COOH COOH COOH
Q—cn=cucp4, n—l—-mz 4—[‘:]—- HZN+H ﬁ» HZN‘le NZN‘*—H
CHoCH,NH, CH, CHCOOH CH2CHZCHZCOOM CH,CH,CH,NH,
n (5)2-(2-propeny! )- 12. ($)-(+) butone- (5)-(+) glutomic (5')-{+)2- ominoadipic ($)-(+) 2,5- diamino-
tetrahydrothiophens . 1,3-diomine . P ted ocid A 9.7, ocid A25.9. pentanoic acid A11. 18,
Both geom. isomers (4). e )
o, _.--°~ ¢ ctm}[] UANY]
- T, of | [2)
BB 7 1 fol [
PO
CHLCOOH COooH C== C=cH

“z"+” HeN H H3N+N N, mn+u —[:—]—' uzu-—!—-n
CHyCHICOOH )y CHCHZC00H cn,cu,—{u P
/
H

CHZCHCOOH CHaCHaCHaNH,
13. (5)-(+)3-aminopropone-  14. (5)-( )3-ominoadipic 13- (5)-(+)2-ominc-2- 18. (S)-(+)4-ominohex-  17. (5)-( 12,6~
1,1, 3~ tricor boxylic ocid. (8-tatrazolyl } butyric acid. 5-ynoic ocid. diaminohex-i-yne.
(¥ -carboxyglutomic) ocid. N-benzyloxycorbonyl, hydrochloride (+),
di-Me ‘ester (=),

The correlation A11.15—A18.2 is said to be dubious [6].

. T.T. Van, E. Kojro and Z. Grzonka, Tetrahedron, 1977, 33, 2299.
P. Casara, C. Danzin, B.W. Metcalf and M.J. Jung, Chem. Comm., 1982, 1190.

J.L. Morell, P. Fleckenstein and E. Gron, J. Org. Chem., 1977, 42, 358.

See p. AllL

U. Ravid, R.M. Silverstein and L.R. Smith, Tetrahedron, 1978, 34, 1449.

G. Stork and A.F. Kreft, J. Am. Chem. Soc., 1977, 99, 3851.

L.R. Smith, H.J. Williams and R.M. Silverstein, Tetrahedron Let., 1978, 3231.

E.

C.

J

b N

[ B X- XV

Balieu, P.M. Boll and E. Larsen, Acta Chem. Scand., 1969, 23, 2191.

T. Clarke and J.H. Jones, Tetrahedron Leu., 1977, 2367, and refs therein.

. J.H. Brewster, Helv. Chim. Acta, 1982, 65, 317, and refs. therein; V. Ghislandi and D. Vercesi, Boll. Chem., Farm., 1976, 115, 489.
. W. Marki and R.S. Schwyzer, Helv. Chim. Acta, 1976, 59, 1591.

. T. Wieland, D. Schermer, G. Rohr and H. Faulstich, Justus Liebigs Ann. Chem., 1971, 806.

. Y. Shimohigashi, M. Waki and N. Tzumiya, Bull. Chem. Soc. Jpn., 1979, 52, 949.

SRESe
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o
cn
Q\ o] IL‘. Q '5\ on\we
Moo W Ny T coyon” o e ORC
L

" W
1, (2R, 85)-(+)2-methyl-8- L. (R)( )2-methyl-6- (ﬂ)-(—)z-mmm- X (-)mloulbu 4. ($)-(—) homostochydrine.
propyipiperiding. propyl-2,3,%,5- piperidine A (+)(CH

tetrohydropyridine. co: [|J =)E
u.I[:] ch[,] e [c][s] C\QW%[] %
L ,(1 @\% DO

(=) piridine 8. (R)-(—)B-mmyl-z- m (S)-(=)pipecolic 8. (25,3RBS5)-( )5-hydroxy-6-
K19.12. piparidone.

acid A‘O.".\ / mathyipiperidine- 2 -carboxyfic
ocid.

T[a] - / ﬁ\m\
/ 28 N R SN

cH 8. (R)-()G-methyl-1,2,5,6- 9. (RK(+)5-omino- 10, (25,35,85-(HS 11, (25,85R)-( 18-

7. (3R,5/)-( )3,5- tetrahydro- 2- pyridone. hexonoic ocid hydroxy-6-methyl- hydronypiperidine-

diaminohexonoic acd. ” .::‘ 8. e piperidine - 2-corboxylic 2-corboxylic ocid.
zoy! (=] .

CHaCO0H
H N

CH,CHaCHN,

ey it
. (R)-(—)phanyi a|

12. (R)-(+)otoprociate. pheny!
propylimine) benzy! ketone

(R)-(~)3,6-diomino-
hexanoic

P s e s

'
' |
ocid A11.16, Ads. X-ray [10). \ H -6-
k) | R CoMg). A0s. Xeroy [17] theeoning, Abs. X-ray [
H (R)-( Iphenyl a-(i-phenyle- |
i hylimino) banzy! ketona |
1 (R = CHy ). 4bs. X-roy 1
H (o ane)[73), ;
—— o n —— e s 3 o ¢ o el o+ s e o ¢ 7 e
'
1
CH2CH; COOM Hrs ]/\/Wo
L} .
N H ——— c—-(‘ ) ; ; -]
b © ® i n [,] 4))\/’\/\/T
CHy | : -
H
! )
{5)-{+)4-amino- 18, (S5)-(+)3-methyl- | (S)-(—)methyloxirone 18. (25,65)(+)6-methyitwtro- 17, (RR)-t)didesoxy-
pemanoic acid 2-pyrrokdons . 1 A13.18. hydropyron- 2~ ylacstic pyrenophorine.
A'14.14, : . ocid. Me ester (+).

CD of 2-substituted piperidines: {1].

1. 1.C. Craig, $-Y.C. Lee, W.E. Pereira, H.C. Beyerman and L. Maat, Tetrahedron, 1978, 34, 501.

2. R.H. Hill and T. Yuri, Tetrahedron, 1977, 33, 1569.

3. O. Cervinka, A. Fabryova and V. Novak, Collect. Czech. Chem. Commun, 1965, 38, 1742.

4. 1. Kristensen, P.O. Larsen and C.E. Olsen, Tetrahedron, 1976, 32, 2799.

S. F. Kunz, J. Rétey, D. Arigoni, L. Tsai and T.C. Stadtman, Helv. Chim. Acta, 1978, 61, 1139.

6. A.V. Robertson and L. Marion, Can. J. Chem., 1959, 37, 829.

7. K-H. Michel, F. Sandberg, F. Haglid, T. Nonn,RPK Chan and J.C. Craig, Acta Chem. Scand., 1969, 23 un.
8. See p. AlO.

9. D. Seebad: and M. Pohmakotr, Helv. Chim. Acta., 1979, €2 843.

10. A. Wigner, Acta Crystallogr. Sect. B, 1980, 36, 77

lllFonsecl,S Mnmna—CamnmdS Garcia-Blanco, Acta Crystallogr., Sect. B, 1982, 38, 273S.
12. R. Parthasarathy, J.M. Ohrt and G.B. Chheda, /. Am. Chem. Soc., 1974!6,

13. 1. Fomseca, S. Martinez-Carrera ana §. Garcia-Blaneo, AmCryndbgr 1979, 35, 2643.
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-

A’

2. (S)-(+)2-hydroxymathyt-

Q]
m fr]
COOH
,

1, (§)(-)1,2, 3,4-1etranyoro-

1o

3. (RH$)1,2,3,4-

o}
CHy
ctor
- H+M
) CHa COOH

4, (R)-(+)1,2-dihydro-

8. (5)-(~)2-anilino-

Quinoline- 2-carhoxylic acid. 1,2, 3,4-tetrghydroquinoline . tetrahydro-2- quinoline-4 {3//)-one propionic acid.
Mo wster (4), methylquinoline .
cw %7 [2)
W .
| CooM CHy CH
ot
[ qu—"-u HOOC H 8r H
CHy &) .
cn, M CHa0H S COOH
N)\NH (RHA}2-bromo-
8. (85)-(4+)3-methyl- (S) ) 2-methyi- (5)-{—=) serine propionic acid.
morphaline. aziridine. A'14.9 A4. 3. Al 14.
co: (8. ORD/CO: (7).
g - 7. (S)-{-)2-{(2-benz-
\ I ) [ " et
L) azolyl ] thio w1 [«
) el 4 ¢ i “m.] BHOI
COOH CH==CHPH Cry
o3
HoN HaN H Br H Br H
[s]
CHy CHy CHZ0CH,PH CHaOH
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