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ABSTRACT

(8)-(-+)-Amphetamine hydrochloride [(S)-/a], (R)-
(-)-p-chloroamphetamine hydrochloride [(R)-2a], (aR)
-(4)-norphedrine  hydrochloride  [aR-3al,  (aS)-
(+4-)-norpseudocphedrine hydrochloride [aS)-4a] are
used as model compounds to establish the validity of
the N-salicylidene sector rule for determining the ab-
solute configuration of g-phenylalkylamines with an
asymmetric center adjacent to the one bearing the
nitrogen atom and a substituent in the para position
of the ring. Application of this sector rule to (-)-p-
chloronorephedrine hydrochloride [(-)-5a] and (4)-
p-chloronorpseudoephedrine  hydrochloride  [(-)-6al
leads to the assignment of the § configuration to the
u-carbon of both (-)-5a and (+-)-6a. The proton mag-
netic resonance (pmr) spectra of (*)-5a and (=)-
6a are compared with the spectra of (+)-3a and (+)-
j#a. The erythro configuration is assigned to (=)-5a
and the threo configuration to (+)-6a based on thé
lcrouplmg constant of the -C proton absorption. There-
ore, (-)-5a has the absolute configuration oS, SR; and
(+)-6a has the absolute configuration oS, ﬂSZ ‘

INTRODUCTION

The administration of (%)- i
hydrochioeile TEo 2dl (=)-p-chloroamphetamine
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! Based wholly on the M.S. i
Tennessee State University, M;yqil;;si;.s % 'S b Mount,

(§)-la—R,= H; R.= H; X=H —(.§)-1}
(§)-2a—R,= H; R,= H; X=Cl—( §)-25
(a8)-3a—R,= H; R,=OH; X=H —(aS)-3b
(aS)-4a—R,=OH; R,= H; X=H —(a$)-4b
(«S)-5a—R;= H; R,=OH; X=Cl—(a$)-5h
(aS)-6a—R,=O0H; Ro= H; X=Cl—(aS)-6b

to rats leads to a marked and long-lasting reducti

the levels of S5-hydroxytryptamine (S-g}-l'[‘;im:r‘:in gf
hydroxyindole acetic acid (5-HIAA) and the activit
of tryptophan hydroxylase in the brain. The activitz
of tryptophan hydroxylase was inhibited in vivo but
not in vitro (Sanders-Bush, et al., 1972).

The lack of activity in vitro suggests that the active
compound is not 2a but a metabolite of 2a. The meta-
bphc pattern of (S)-(4)-amphetamine (/b) suggests
either p-ghloronorephedrine (5b) or p-chloronorpseu-
doephedrine (6b) as this active metabolite of (=+)-2a.

I_n rats, (S)-(4-)-amphetamine (S)-/b is meta-
bolised to (S)-p-hydroxyamphetamine which is sub-
sequently converted by dopamine-f-hydroxylase to a
metabolgte identified as p-hydroxynorephedrine. This
metabolite has been implicated in the persistent re-
dqcyon qf brain norepinephrine after amphetamine ad-
ministration to rats (Freeman and Sulser, 1972; Grop-
petti and }Eosta, 1969; Lewander, 1971). The absolute
;:onﬁgurauon of this metabolite at the a-carbon follows
.rol? the absolute configuration of its precursor which
:;Sb r;own (Kzl:rrcr gnd Ehrhardt, 1951), However the
cstsn% Iutt;.1 e;onfng}u'auon at the B-carbon has not been
eitherls( S). T}llusd means that the metabolite may be
no;pseu aophped r);mx:)xynorephedrme or (,8)-p-hydroxy-

n view of the fact that the optical isomers of a drug
?:;sPr(cguce dramatically different pharmacological ef-
tagonisticown}:s’ et al.., _1970) and can in fact be an-
R 19%):13 administered together (Dubnick and
tically' it it scemed necessary to have both op-
chlond (5:) lsor:ers of p-chloronorephedrine hydro-

and p-chloronorpseudoephedrine hydro-
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ploride (6a) for testing and to establish t
f:onﬁguration of all four isomers. ish the absolute

In the presen.t paper the preparation of (=)-5a
and (£)-64 which have been reported earlier as race-
mates (Miiller, 1956; Zenitz and Hartung, 1946), their
resolution and establishment of  the absolute con-
figuration of the four optical isomers are discussed.
The action of (aS)-(-)-and  (aR)-(4-)-p-chloro-
norephedrine and (aS)-(4)-and (aR)-(-)-p-chloronor-
pseudoephedrine hydrochlorides on the level of 5-
hydroxytrypt?mme and the activity of tryptophan
hydroxylase in rat brain have been discussed elsewhere
(Smith, et al., 1974).

METHODS AND MATERIALS

A. (-_F)-p-Chloronorephedrine Hydrochloride [(=)-
Sal.

Nitrosation ~ of  4’-chloropropiophenone
(Zenitz and Hartung, 1946) followed by
hydrogenation in MeOH-HCI over 10% Pd-C
at 30 psi until two equivalents of H, had
reacted gave, after recrystallation from
EtOH-Et,0, 2-amino-4'-chloropropiophenone
hydrochloride (42% overall): m.p. 218-222°
dec (lit. m.p. 220-222° dec (Miiller, 1956)).
Treatment of this ketone (11.0 g, 50.0 mmol)
with sodium borohydride (2.0 g 53 mmol)
in MeOH (100 ml) gave after recrystaliza-
tion from EtOH-Et,0 (*)-5¢ (8.55 &g
77% ) : m.p. 244-246° dec (lit. m.p. 244-245°
dec (Zenitz and Hartung, 1946) and 245-
246° dec (Miiller, 1956)), pmr (methanol-d4)
$1.12 ppm (d% 3, J=7.0 Hz, C-CHy), 360
(m, 1, doC-H), 5.10 @, 1, —=3.5 Hz,
BC-H), 745 (s, 4, CoH,C).

B. (aR)-(4+) -p-Chloronorephedrine Hydrochloride
[(aR)-5a] and (aS)-(—)-p—Chlomnorephcdrine
Hydrochloride [(aS)-5al.

A solution of N-acetyl-L-leucine (433 g,
25.0 mmol) and sodium hydroxide (1.00 g,
25.0 mmol) in water (50 ml) was added to
a solution of (#+)-5a (11.1 g 50.0 mmol)
in water (100 ml). The resulting precipitate
was collected and recrystallized three times
from water to give the salt as white needles
(150 g): mp. 224-225°, (0)"p + 4° (c
1.02, water). The salt was decomposed W}th
sodium hydroxide solution and the amine
was extracted with ether. The ether solution
was extracted with 2N HCL The water
solution was evaporated to dryness at re-

* g=ginglet, d=doublet, m~multiplet) )
 Performed by Galbraith Luborn(orlcs‘.](noxv:lle, “Tenn. il
« Sample from Dr. Smith, Vanderbilt University, Nashville,

Tenn,

duced pressure. Recrystallation from ethanol-
ether gave (aR)-5a (0.56 g, 36%): m.p.
224-232°, (o)™, 4+ 35° (c 1.92, water).

Analysis> Calculated for CyH;3C1NO:
Cl=31.92 (found Cl=32.12). From the
mother liquor from the preparation of (aR)-
Sa, partially resolved amine hydrochloride
(6.01 g) was recovered: (a)*p-11.18° (c
2.66, water). This partially resolved salt
(4.00 g, 18 mmol) was dissolved in water
(75 ml) and a solution of N-acetyl-D-
leucine (3.12 g, 18.0 mmol)} and sodium
hydroxide (0.75 g, 19 mmol) in water (35
ml) was added. The precipitate was treated
as in the preparation of (aR)-5a to give
(aS)-5a (0.63 g, 42%): m.p. 223-235°,
(a)®p=35° (c 3.07, water).

C. (=)-p-Chloronotpseudoephedrine Hydrochloride

[(x-6a)).

(=) N-Acetyl-p-chloronorephedrine (1 0.5
g, 46.1 mmol) m.p. 202-204° (lit. m.p. 207°
(Miiller, 1956)) was prepared from (%)-5a
and added in small portions to excess SOCly
(25 ml, 0.35 mmol), stirred and ice-cooled.
Stirring was continued for 45 minutes, 25%
aqueous NaOH (45 ml) was added, and the
mixture extracted with three portions of
ether. The combined ether extracts were
evaporated to dryness at reduced pressure.
Recrystallization  from ethanol-ether gave
(+)-6a (630 g, 60%): m.p. 236-238° dec
(lit. m.p. 238-238.5° (Miiller, 1956)), pmr
(methanol-d4) 1.12 ppm (d, 3, J=7.0 Hz,
C-CHy), 4.57 (d, 1, J—8.0 Hz, C-H), 745
(s, 4, CgH,Cl).

D. (8)-(+)- and (R)-(-)-p-Chloronaorpseudoephe-
drine Hydrochloride (S)- and (R)-6a.

M.p. 277-278° dec and 275-276° dec, re-
spectively, (a)”p + 39° (c. 2.00, water)
and (a)™-35° (c 2.02, water), respectively,
were furnished through Dr. J. Lafferty of
Smith, Kline and French Laboratories.

E. (R)-p-Chloroamphetamine Hydrochloride [R-2al

Prepared according to modified procedure

(Smith, et al., 1974) had a m.p. 198-199°,

(a)®p-21.5° (¢ 198, water).* Feit and

Brunn (1967) recorded m.p. 199-199.5°,
(0)*p-19.5° (¢ 5.0, water) .

F. (=+)-Norephedrine Hydrochloride [(=)-3al.
Purchased from Eastman Organic Chem-
icals, Rochester, New York, and used with-
out further purification. M.p. 194-195° (it
m.p. 194° (Nagai and Kanao, 1929)), pmr
(methanol-d4) 81.15 ppm (d, 3. 1=7.0 Hz,
C-CH;), 3.55 (m, 1, «C-H), St o(d, 1

J=4.0 Hz, C-H), 7.45 (5, 5, CyHp).
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G. (aR)-(+)-Norephedrine Hydrochloride [(aR)-J_a})-
Prepared by resolution of (x)-3a Wit
tartaric acid: m.p. 169-171° (lit m.p.”l71-
172° (Nagai and Kanao, 1929)), (a) p +
32 (¢ 107, water) (a)7p + 3340° (€
6.45, water) recorded by Zenitz and Hartung

(1946).
H. (aS)-(4)-Norpseudoephedrine Hydrochloride
[aS)-4a). )
M.p. 180-182° (lit. m.p. 180-181° (Nagai
and Kanao, 1929)), (a)¥p + 43° (¢ 6.16,
water) (o™, + 42.53° (c 701, water)
after Nagai and Kanao (1929), pmr (meth-
anol-d4) 31.12 (d, 3, J=7.0) Hz, C-CH;),
4.65 (d, 1, J=9.0 Hz, gC-H), 745 ppm (s,
S, C¢H;) was purchased from K and L

Laboratories, Inc.

N-5-Bromosalicylidene and N-Salicylidene Derivatives
_Each amine hydrochloride was decomposed
wnp aqueous sodium hydroxide, and the
amine was extracted with ether. The solution
was dried (Na,SO,) and the ether evaporated
undojr reduced pressure. The amine thus
obtained was dissolved in nine times its weight
of MeOH. An equimolar solution of 5-bromo-
sal!cyludchyde or a 10% molar excess of
s.nh.cylaldchydc was added. The resulting pre-
cipitate was collected and recrystallized from
and appropriate solvent. They were yellow or
on_ag: crystalline solids.
properties of the opticall: N-5-
Bmmosabcyhdcne and N-Sl:licylimeﬁva-
tives are given under the appropriate heading

L (8)-(4)-N-(5-B icyli i
[(S)-;t]. (5-Bromosalicylidene) amphetamine
absolute ethanol) (lit. b.p. 87-88°, (a)*
abst:lute ethanol) (lit. m.p. 87-88'.((31": i
:::‘ )()c 0.9, absolute ethanol) (Smith, et al.,

T (8)-(4)-N-Salicyli .
[(8)-1d).
Mp. 56-57°, ()™, 4 348°
e ey S
al, 1964)). ) (Smith, et

K (R)-(-)-N{ 5-Bromosalicyledene ) -p-Chloroam
amine [(R)-2c]. ' plet:
M.p. 116-117°, (a)=,-209° {c 097
» ) 2,
;bnolnh ethanol) after recrystallization from

Analysis. Calculated for C,oH,,BrCIN
C. 5449 H, 4.28; N, 397 Fomd''c &
Hao4N 400 O 2 G, 54.64;

L (R)A-)-N(5-Bromosalicylidene .
R)-3e) b ) norephedrine {(q
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M.p. 99-100°, (a)*p-118° (¢ 1.02, 4

Jute ethanol) after recrystallizatiop,
2-propanol-hexanes. from

Analysis. Caleulated for C, .y
C57,53: H, 4.83; N, 4.19; Br, 2:1«!?911.°BIN02:
C, 57.65: H, 4.14; N, 4.14; Br, 23 g5 Oung.

M. (,,,s)-(+)-N-(S-Bromosalicylidene) 1
ephedrine [(a$) 4c]. Orpseudo.
M.p. 100-101.5°, (a)*p+179° (
absolute ethanol) after recrystallizat; ¢ Lo,
cyclohexane. 1zation frop,
Analysis. Calculated for C,4H, B .
57.53; H, 4.83. Found: C, 5'7[-039?1{”:25' g

N. (aS)-(-+)-N-Sylicylidenenorpseudoephedri
§)-4d). predie la
M.p. 97-98°, (a)*p+226° (¢
09,
absolute ethanol) after recrystallizati :
cyclohexane. AN from

Analysis. Calculated for C,¢H,,NO,:
75.27; H, 6.71; N, 5.49. Found: 'O 7 10"
H, 6.99; N, 5.32. Gas 1,

0. (aS8)-(4)-(5-Bromosalicylidene)-
drine [(aS) 4], P CHlorsnorepe:
M.p. 100-101°, (a)*p470.3° (¢ 1.00
absolute ethanol) after recrystallization from
2-propanol-hexanes. Fy=alliention: from

Analysis. Calculated for Cy4H,;BrCINO.:
C,52.13; H, 4.10; N, 3.72. Found: :
H, 3.98; N, 3.80. S0 S

P. (a8)-(4)-N-(5-Bromosalicylidene) - p -
pseudoephedM rine [aS)-6¢]. )P~ chloronar-
.p. 109-110°, (a)®p4140° (c 1,02
absolute ethanol). Furnished by D ws,
Vanderbilt University. Y r. Barrows.

RESULTS

Synthesis.

(%)-p-Chloronorephedrine h i

G : ydrochlorid, Ed
g;l;t;,.l”& Zenitz and Hartung, 1946)e Wgs 1;'5':
s in three steps, nitrosation of 4'-chloro-propio-
the ;c ul(‘l? to give 4'-chloro-2-oximinopropiophenone
(@) = Iytic hydrogenation of the oximino group of
@ IO:IICM i(_l":e)-9 followed by sodium borohydride

T, et al.
0‘1%:)_9 i i (t:—_ ;1_15,11 971) of the carbonyl group
i lgdlum borohydride reduction proceeds accord-
. fom.rmmﬂl’ulc leading to two isomers instead of
possible. Cram’s rule predicts that the major

product will
Elfahez, ';952‘;" the erythro configuration (Cram and

Conversi
was "Nmoq of (£)-5a to is diastereomer (+)-6a
w'wd:rivp:“mh"d by a Walden inversion on the N-
¢ of (£)-Sa with thionyl chloride fol-

lowed by aqueous alkali (Miiller, 1956). The re-
action with thionyl chloride proceeds by an Syi (sub-
stitution nucleophilic internal) mechanism to replace the
hydroxyl group with a chloride with retention of con-
figuration. Reaction of this intermediate with sodium
hydroxide replaced the chloride with a hydroxy group
through an Sy2 mechanism leading to an inversion of
configuration. The inverted amide was decomposed to
give (x)-6a.

Resolution of (#)-5a was accomplished using N-
acetyl-L-leucine while the enantiomers of (*)-6a were
supplied by Dr. J. Lafferty, Smith, Kline and French
Laboratories.

Configurational Studies.

In the determination of absolute configurations, it
was necessary to have model compounds of known
absolute configuration for comparison. The model
compounds chosen were:

i) (S)-(+)-amphetamine hydrochloride [(5)-Ial,
it) (R)-(-)-p-chloroamphetamine hydrochloride
[(R)-2a),
iii) (-)-norephedrine hydrochloride [-3a),
iv) (4 )-norpseudoephedrine hydrochloride
[+ 4al.

The absolute configuration of (§)-Ia was established
by Karrer and Ehrhardt (1951). (S)-la was prepal:ed
from (S)-2a by Feit and Bruun (1967) to establish
the absolute configuration of (S)-2a, from which fol-
lows the configuration of (R)-2a.

(—)-Norephedrine hydrochloride has the same con-
figuration as (—)-ephedrine hydrochloride [(a$)-11a)
(Nagi and Kano, 1929) and (+)-norpseudoephednne
hydrochloride has the same configuration as (4-)-
pseudoephedrine  hydrochloride [(a$)-12]  (Smith,
1928).

— Absolute Configuration of Opically Active Amines 137
e 0 NoH
cl C-CHy—CH3 n-butylnitrite  Cl —C—CHg
L 8
1Pd/H2
OH H o
:_Z dium I
cl C— C~aNH Cle—2 —CH—
: = "3 borohydride ¢ ?H NH5Cl
H CHz CHg
(£)-5a (+)-9

Both (-)-ephedrine hydrochloride [aS)-I/a] and
(+)-pseudoephedrine hydrochloride [(aS)-12a}, can be
converted to (- )-desoxyephedrine (Emde, 1929)
hydrochloride [($)-13] which in turn can be prepared
from (S)-(+)-amphetamine hydrochloride [5)-1a
(Leithe, 1932). This established the configuration of
the a-carbon of (-)-3a and (4)-4a as S.

The original correlation was made by Freudenberg
and Nikolai (1934) who related (-)-ephedrine hydro-
chloride to (§)-(4)-alanine [(S)-14] to establish the
acarbon configuration. More recently, Koga and
coworkers (1966) prepared (-)-norephedrine hydro-
chloride from (S)-(-)-phenylalanine {($)-15).

w X Y
2 ]
H Ry Cry [

(R)- (5)-11a R,=OH; R,= H (5)-14. R=H
e (S5)-12a, R:: H: R:=0H (5)-15. R=C,H,
($)-13 R,= HiR,= H

Freudenberg and coworkers (1932) synthesized
(S)-I1a from R-mandelic acid (R)-10. Leithe and
coworkers (1932) synthesized (aS)-12a from (5-
10. These two independent methods are in agreement
and lead us to assign R configuration for the g-carbon
of (-)-norephedrine hydrochloride (aS)-3¢ and the
S configuration to the g-carbon of (- )-norpseudoe-
phedrine hydrochloride (aS)-4a.
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SR T T T —— U
+351 N
I'MR Duta, in the case of the o
1961) hay roported that )-12b the @-cu »
xlnn‘-{trr’:u:wrlu ephedrines (uS)-11b ﬂ?ﬂ, (cw:nulnnl for +301 r N\\ J ' ’ ! J !
ervthra configuration produces u coup nshoul one-half Hy © ° — T T T T ]
the interaction of the - and g-protans Comparison e H t20r '
Ui doew the dirco confgurition, Rk +20f | Br
“ul‘ ‘:;1?‘ pmr spectra for norephedrine hy I:" drochlo- 4 -5k 4 - |
‘l( *)-dal (J 40 Ha), m,,p,..,uduephedﬂnz Inye hydro- +18F O 5
ride | uS-4a) (/90 1-11-5) 'lﬁ.c)mom;r:gr:m;ormwd°' m I8 4 Ha
chlovide |( +)-Sa) (/=35 Hz), and p-¢ led to " -1oF - b
Cohedre hydrochiorde (60l Cton for (5194 2 " tiof d
the assignment of the erythro COﬂﬂﬂlf;l‘l‘l on % gl . b
and the threo configuration for (i£)-6d. . N b -isk | _ - i
These results are summarized in Table 1. ] " § +5
+5 - E -30} §H3 Ho B
m@cuz-!—n\\ 0
TABLE 12 Summary of PMR Coupling Constants 0 | a5k H } £ | )
Br -5F
Erythro configuration Threo configuration . . 'o 460 y :"0
; d (), Ho) Compound — (J, Hz) -5 L 1 L 1 _I\J -40} - 250 300 35
— . (8)-12b (82) 250 300 350 400 450 X (nm)
(uS)-11b (CAULY w)= : . ) ) 1 1 L
(l+) fa (4.0) (u8)-4a 9.0) & fom 250 300 350 400 450 FIG. 5: CD Speclrahtzli(Jﬁ%ﬁflromosalicylidme)
- ‘ doephedrine
(£)-5a (3.5 (2)-6a (8.0) FIG. 1: CD spectra of (S)-N(S-bromosalicylidene). A (nm) norpseudoep
amphetamine [(S)-1¢] leyledene)
FIG. 3: CD spectra of (R)-N-(5-bromosalicyledene
-p-chloroamphetamine [(R)-2c]
Circular  Dichroism (CD) spectra of N-salicyidene
Derivatives.
+35F ¢ ) i i A
Smith nad coworkers (1964; 1965; 1968, 1969_; 1971,
1974) have studied the optical rotatory dispersion fmd H ” . . . . r .
circular dichtoism spectra of N-salicylidene dcrivatu{es +30f @-CﬂgziN i +5F : : ;
of a number of optically active amines. These studies . (l:H Nc T T
have shown that the sign of the Cotton effects near ' 3
255 and 315 nm gave the absolute confiuration at

+20F
: . : : +20F
the nirogen bearing carbon, the § configuration giv-
ing the positive Cotton effect and the R configuration
giving negative Cotton effects. It was also shown
that the 5-bromosalicyledene derivates have similar
spectra.

+
w
L
1
[e]
T
[o]{ll@!na
T
[alllllell =5
a |
z
5;
1

+15

+10f
N-salicyledene derivatives were oils, the N-$-bromo-
salicylidene derivatives were used. In order to show

that the chioride in the 4’-position on the amine had +5 1
no effect on the spectra, the derivative was made

from (R)-2a (Fgures 1, 2 and 3). The effect of
the hydroxy group in the B-position was shown to be =20 U
negligible by studying the derivatives of (aR)-3a

(Figure 4) and (oS)-4q (Figure 5). The S-bromosali-

cylidene derivatives were then made from (—)-p- -5
chloronorephedrine hydrochloride [(—)-5q| (Figure e L - - L
7)) and (+)-p-ch]oronorpseudoephcdrine hydro- 250 300 350 400 450
chloride [(+-)-6a] (Figure 8): both gave positive A (nm)
Cotton effects near 255 and 315 pm indicative of

the S configuration. These results are summarized FIG. 2
in Table 2. -
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TABLE 2: EA and CD spectra of N-Salicyjiq

N-S-bromosdlicylidene derivariy, ne ang

solute ethanol “ i ab.
Compound EA Maxima, CD Maxim,

A nm (e)

A am (fg))

(5)-(4-)-N-(5-Bromosalicylidene) amphetamine

(5)-I¢ 415 (740) 411 (42709
327 (3600) 327 )
276 (sl\§ 8(6’0:30 ) (+12.000)
254 (sh , 254
220 (31,000) 234 ﬁgosogm)

(5)-(+)-N-Sali¢:ylidenumphenmine

(5)-1d 403 (630) 399 (+1700
311 (4000) 314
22 (sh) (2100) (+15000)
255 (12,000) 254 (43
313 (27,000) 25+ f.éf,&;‘,’“’)

(R)-(-)-N-(S-Bmmosalicylidene)~p—¢:l|lomampbemmne

®2 % a0 26 Lo
2, 326 (-
276 (sh) (1700) (-14.000)
254 (sh) (10,000) 255 (43,000
225* (36,000) 233 (410,000)

(aR)-(-)-N-(5-Bromosolicylidene) norephedrine

(aR)-3c ;1;, gig)) 417  (-1300)
327 (-1
276 (sh) (2500) (C19.000)
252 (sh) (10,000) 256 (-21,000)

222 (31,000)

230° (+438,000)

(a$)-(+)-N-(5-Bromosalicylidene) norpseudoephedrine

(aS) 4 415 (1400) 412 (4-2700)
327 (3500) 327 (4-5000)
277 (sh) (2400)
253 (sh) (11,000) 255 (4-16,000)
230* (20,000 234* (4-12,000)

(a$)-(+4)-N-Salicylidenenorpseudoephedrine

(aS)-4d 402 (1100) 400  (-4-2400)
316 (3900) 315 (4-6200)
278 (sh) (3300)
255 (14,000) 253 (416,000
215* (25,000) 223* (4-15,000)
('ﬁli-lfe +)-N-(5-Bromosalicylidene)  -p-chloronorephe-
(a8)-S¢ 417 (1200 417 1400)

328 (3500)

277 (sh) (2400)
255 (sh) (10,000)
230* (25,000)

(+
328 (4-12,000)

256 (+4-24,000)
240  (-11,000)

FIG. 8: CD spectra of (ﬂ}N-{S-bmmmhq‘ ]
p-chloronor pseudoe phedrine [(aS)-6¢] eenel
On the basis of this evidence,
u(!: ,?pm o, BR,
18 assigned o
oR, AR

(—)-5a is assigned
s enantiomer gR, BS,
- BS and its enantionmer

(a8)-(+)-N-(5-Bromosalicylidene) - .
poeudocphedtinn ylidene) - p-chloronor:

(aS)-6c 417 (1100) 417  (-4-2600)
327 (3000) 328 6900
280 (sh) (2100) o )
253 (sh) (10,000)

,000
e e 256 (417,000

T 220* (-14,000)
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