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Oxidation of aryloxyB-aminopropanols u> with ‘activated’ dlmethylsulfoxlde (DMSO) Abstr&: 

was found to provide a convenient ‘one-pot’ method to synthesize aryloxy-Bamlnoketo- 

oximes a, without Isolation of the unstable ketones 2. Assignment of Z and E stereolsomers of 

oxlmes 3 was based on ‘H-and 13C-NMR studies. Spontaneous isomerlzatlon of 3 was also 

observed and discussed. 

Dloxime derivatives 4 and 2 were first Isolated as by-products in the oxidation of compounds 

1 and an improved synthetic method for 6 was developed. The novel C-N oxldatlon step 

involved in the formation of 4 from 1 was ratlonallzed on the basis of neighboring group 

effect. 

Oxidatlon with dlmethylsulfoxide (DMSO) activated by dicyclohexylcarbodilmide (DCC) 

(known as Pfltzner-Moffatt oxidation ‘3 Is a widely accepted and convenient method for the 

converslon of alcohols Into aldehydes or ketones respectively, under mild conditions. The 

method, however, falls to yield the expected product from aryloxyamlno-alcohols L due to 

the chemical Instability ‘of the resulting aryloxyamlnoketones z3. . We have recently prepared 

representative aryloxyamlnoketone-oxlmes @ using a multi-step synthetic sequence. 

# On leave of absence from CH/NO/N Phannaceutlcol and Chemical Works, Budapest, Hungary. 

@ On leave of absence from Hungarian 011 and Gas Research ksfitute, Vetzprem,Hungary, 

l To whom correspondence ShouM be ad&esed. 
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Comoound &t was found to be remarkably active in lowering intraocular pressure in 

rabbits3 It was established that this activity is due to a hydrolysis-reduction sequence in the 

iris-ciliary body within the eye, forming the active amino alcohol exclusively at the site of 

action, With the aim of synthesizing numerous further analogs of structure 

direct oxidation of 1 was reinvestigated. 
1 Fieure 

OH 
I B 

X 
II ? 

N-R 

/O\ HCH N-R 0 C 

AI w b-i; AI ’ ‘CH; ‘a; 

2 x=0; 2 X =NOH 

9, the posslblllty of 

Mechanistic studies on the Pfitzner-Moffatt oxidatlon (as well as on modifications thereof) 

have been reviewed”. The reaction sequence was found to include: (a) “activation’ of DMSO 

by a suitable electrophilic reagent; (b) electrophilic attack by the acyloxysulfonium cation 

thus formed on an alcohol to give an intermediate alkoxysulfonium salt; and (c) 

deprotonation of the latter accompanied by its decomposition to form the carbonyl product 

and dimethylsulfide (Scheme 1). In addition to DCC several other electrophilic reagents 

have been reported 2.4Ab as “activators”. Some of these are very active electrophiles and 

allow the oxidation to be performed at temperatures as low as -20°C to -78°C. 

SCHEMEl 

(a) E+A- + (b) R’R’CHOH 
Me$-0 -. (Me.+O-E) A- ,-w 

(M$O_m1R2)A- (d BASE ) Me.$ + RtR%O 

-EtOH -HA 

In our present studies oxidation of 1 with DMSO - oxalyl chloride reagent was investigated. 

We found that me electrophilic attack of the DMSO/(COCI), reagent on the secondary 

alcohol moiety of 1 took place smoothly at both -40°C and -70°C. To avoid the possibility of 

reaction at me secondary amine site, hydrohalibe salts of 1 were used. 

In fact, formatlon of the acyloxysulfonium reagent (obtalned from the reaction of DMSO 

with (COCl)J proved to be faster at both temperatures than 0-acylatlon of 1 by (COCI), : 

thus, solutions of salts of 1 and DMSO were treated with (COCI),, avoiding the need to 

prepare the reagent In advance. Decomposltlon of the lntermedlate alkoxysulfonium salts 4 

was best brought about by triethylamine (TEA). Deprotonatlon of 4 with any proton- 

containing base such as Amberllte’ (basic) ion-exchange resin or reaction in protlc media 

resulted almost exclusively in reformation of 1. Interestingly, even slow (dropwise) addltlon of 

TEA brought about slgnlflcant formation of 1, possibly because of the liberated secondary 

amine moiety in 4 acting as a nucleophile concurrently with TEA as proton scavenger. 
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The aryloxyaminoketones 2 thus formed were found to have very limited stability at 

temperatures at or above 0°C. thus, they were preferably transformed In situ into the more 

stable ketonoxime derlvatlves 9. Compounds 3 were isolated as their acid-addition salts 

(oxalates or hydrochlarides) as mixtures of stereolsomers in moderate to good yields (Table 1, 

Method A>. 

Formation of the methylthiomethylether of structure d OS a by-product was anticipated on 

the basis of earlier reportsP” but this compound was never detected in our investigation. 

Instead, a by-product isolated in significant yield in all cases proved to be the dionedioxime 

6 (Table 4). In some cases minor amounts of pyruvaldehyde-dioxime Z were also isolated. 

The formation’ of 6 can best be ratlonallzed as the result of electrophillc attacks by 

the acyloxysulfonium reagent on both the OH and the NH groups of 1 (the latter being set 

free partly from its salt by dissociation facilitated by the highly protonuccepting DMSO). 

Double proton-elimination from the intermediate 8 thus formed can lead to the formation of 

9, from which trivial condensation with hydroxylamlne can give 6. 

SCHEME 2 
Ar-0-CH*- CH-CI+-NH2R 

I 

Ar-0-CHZ- CHCHIGHR , 2 ‘2 2 Ar_O_(-H2- r_cH2- NT;-” 

4 0-i(CH3)2 -H+ w 
@s(a3)2 

1 
1 

s 

TEA DMSO-(COCl)2 TEA 

Ar-0-CH2- C-CH$JHR 
Ar-04X2- C - CH= N 

2 II 
11 ii9 
0 

-c 

0 
HONH2HCl 4 HONH+l 

Ar-0-CH,- C-CH2-NHR Ar-0-CH2- C - CH= N 

II 
11 AH 

3 NOH 
N-OH 

4 

6 

Ar-0-CH2- CH-CH2-NHR 

I 
t)-CH2-SCH3 

CH3- C - CH=NO-H 
II 

s 

The SUQQeSted mechanism Is shown In Scheme 2. !%pporting the above ratlonalizatlon are 

the findings that: 
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a. 4 was obtained almost exclusively when the free bases of 1 were reacted with 

DMSO/(COCi), ; and. b. formation of 4 was virtualiy avoided and the yield of 3 was 

slgniflcantly enhanced when salts of 1 were exposed to DMSO/(COCI), oxidation in the 

presence of excess acid (Table 1. Method 6). 

Although DMSO-oxidation of R’R%H-OH type alcohols is widely known, oxidation of an 

amine with an analogous structure (R’R%H-NHR) has not been reported. In fact, DMSO- 

oxidation of simple secondary amlnes such as N-isopropyl-benzylamine and N- 

methylbenzylamine was attempted but falled. Since electrophillc attack of the reagent is at 

least as likely on an NH as on an OH group, deprotonatlon Is apparently selectively favored in 

the case of an alcohol. Deprotonation of Intermediates such as 4 or 8 requires a positive 

polarization of the carbon(s) adjacent to the heteroatom(s). The electron-withdrawing effect 

of the positively charged sulfur is obviously well transferable through an O-bridge, but the 

same is not true of an NR-bridge (due to the lesser electronegatlvity of the N as compared to 

that of 0, as well as to the electron-supporting effect of the R-group), thus rendering the 

oxidation of simple secondary amlnes impossible. In the specific case of the 2-aminoalcohol 

derivatives of this study, however, proton elimination from the -CH,-N moiety may well be 

facilitated by the electron-withdrawing neighboring group in either intermediate B or 1Q. The 

novel C-N oxidation step Involved in the formation of 4 from 1 can thus be attributed to a 

specific neighboring group effect. 

Formation of Z is likely to be the result of a reductive or redox splitting of either 5. or 

intermediates thereof (8. 2 or lQI. (Scheme 3) the mechanism of which is yet to be 

investigated. 

SCHEME 3 

TEA 
+ 0 

o CH A, 
Ar/ ‘a-ii .CH2 R 

Ar ’ ‘CH; 

s TEA 

\ 

Compounds 9 and 4 were isolated as mixtures of stereoisomers (Figure 2) in most cases, as 

indicated by their NMR spectra.The isomer ratio was estimated by ‘H-NMR and determined 

analytically by HPLC (see Experimental and Table 1.1. Pure Isomers of compounds 9 were 

isolated by fractional recrystallization or isomerizatlon (see later). Structural assignment of the 
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stereoisomeric oximes 9 and 6 was based on their ‘H-NMR and I%-NMR spectra. 

Configurational analysis of isomeric ketone oximes using NMR-techniques has been reported7-‘2. 

In a systematic study of ‘H-NMR spectra of relatively simple ketone oxlmes (and other ketone 

derivatives) the shielding effects attributed to the lone palr of electrons on the N in the C=N 

bond have been established’. Thus, alpha-protons s&i to the oximino-hydroxy group were 

found down-field relative to those in &MS configuration79. In the ‘SC-NMR spectra, on the 

other hand, the shielding effects were found to be the reverse: carbons & to the oximino-O- 

atom appeared to be more shielded than the respective t.rgns carbons, an effect interpreted 

as steric compression shift ‘0-12, 

1, Phv&gl data for comgg.W& &y-a, 

Salt R’ 
& HCI I 

oxalate (a) 

m HCI I 
oxalate (ab) 

k HCI I 
oxalate (b) 

u HCI I 
& HCI I 
Jf HCI t 

;lo HCI t 
,?JJ HCI t 

4 HCI I 
;u HCI dmP 

Yield(%) 
method 
A B 
6s M 
Xi 
62 70 

60 

38 51 

45 

48 71 

60 82 

39 42 

55 52 

6 cc) 47 (d) 

57 67 

59 70 

Solvent 
I-ROH 

MeOH 

MeCN 

M&N 

I-ROH 

MeCN 

MeCN 

I-ROH 

MeCN 

MeCN 

MeCN 

I-ROH 

I-ROH 

M.P.“C 
z 
170-171 (f.0 

iiai20 04 

142-145 (a) 

ii8120 (e) 
129-131 

w-166 (IJ) 

155-158 

E 
189-191 Q, 

152-w 

154-w Q) 

13LT 133cb.e) 3 7 3.0 30 

164-168 

168170 
179-181 

189-191 

183185 

T,(min.) 
Z E 
5.5 46 

5.6 4 7 30 

7.1 5.3 

5.7 4.7 

70 6.1 

59 4.0 

6.9 6.0 

3.2 2.6 

3.0 2.6 

%MeCN” 
30 

a: Neutral sail (molar ratlo 1.2); b: Acldlc sdt (molar rat/o 1: 1): c: From fi base; d: Mefhad C (see exp&nentalk e: ZE ratlo 3.1: 
f: Ease m.p. 127-129T (CC!& g: Bare mp. 162-IM’C IEfOW 
&. h. %MeCN 116 (36); (v/v) 1: 272 &I 69, mobile I 15 - phaseMass (IWI. 129 U81, we&a 144 @41. m/z 143 (%I: (47). 1272 72 (6); @5>, 115 56 (loo). 05I. 183 144 (311, (73). I 72 16 W?J, (30): k: 128 262 &XV, (101. 56 173 (53). UWI. I43 (48). JO.5 0. 129 

133 @S. 134 k%D. 131 K%?, I15 (49). 130 (42). 247 (381: I: 262 (II). Ia5 (1WL 173 0. 133 0tX 72 (671. 131 (64L 134 (63). Jr) 
We, 115 rJ3~. I 3trucfures of the regroups are @ven below.’ I = 14% t = t-Bu; 
dmp = 2-(3AdlmethoxyphenyUethyJ. 

StructureorArgro~incaopauods~B~*i: The ‘H-NMR spectra of compounds 9 

o- (especially their salts) reflect only slight 

!! ! shielding effects on me OCH, and NCH, 

0) groups. These are inconclusive in mast 
o- 

b 
aJ 
:I I L 

CN 
cases, and som.etlmes even controversial, 

o- inasmuch as the oppostte assignation could 
s , o- a ’ oF 

a be deduced from the ‘H-NMR data of some \ Me 
o- of compounds 3 and those of their 

d 0’ , 
Lo 

a- 
.’ 

! respective salts ( e.g. Jg and & in Table 2). 

These discrepancies can probably be 
o- attributed to the secondary amine group, i 

the protonation of which can strongly 

influence and occasionally outweigh me 
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shleldlng effects of the =NOH moiety. In the I<-NMR spectra, on the other hand, this 

influence was not found; the same significant and conclusive shielding effects were observed 

on both the bases and salts (cf. Table 3). allowing unequivocal assignment of the isomer with 

the more shielded OCH, and more deshielded NCH, as having the Z configuration. This 

assignment is also in agreement with that deduced from the ‘H-NMR spectra of the free 

bases (cf. Table 2). 

Table’H_NMR of compauads 3 in DMsa 

Notl 
aa HCI 12.10 

base 11.10 

P HCI 12.05 

base 11.10 

zs HCI 11.95 

base - 

asI HCI 11.97 

bare - 

z4 HCI 11.97 

base - 

a HCI 11.98 

base - 

ai HCI 12.10 

base- 

al HCI 12.05 

base 11.13 

1 HCI 11.90 

bcse- 

aI HCI 12.00 

base - 

x = overlapping signal, 

2 

~Ml NCtb 
5.19 3.98 

5.07 3.41 

5.00 3.85 

4.87 3.34 

4.98 3.85 

4.91 3.22 

4.94 3.80 

4.90 3.19 

4.94 3.75 

4.90 X 

4.98 3.75 

4.94 3.35 

5.20 3.80 

5.08 3.40 

5.10 3.80 

4.91 3.36 

4.91 3.75 

4.90 3.24 

4.91 3.85 

4.07 3.32 

In a similar fashion, analysis Figure2 

of combined %- and ‘H-NMR H-O 

spectra was applied to 2_3 'N 
II 

NOM 
12.30 

11.10 

12.20 

11.10 

12.20 

12.20 

12.20 

12.20 

12.30 

12.20 

12.10 

12.40 

H 
I 

compounds 6. Although four 
Ar' 

0 

configurational . isomers of 6 
bH;cbH;Nh 

are possible, (Figure 2) only 

two of them were actually 

found in each case 

investigated. These were 

H-O 
'N 

II 

assigned to the Z-E z-g o g 

isomersalong the ketonoxime 
Al ’ 'CH; 'CH=NOH 

E 

oaa 
5.12 

4.82 

4.93 

4.62 

4.87 

4.63 

4.85 

4.55 

4.87 

4.56 

4.94 

4.66 

5.26 

4.89 

5.22 

4.76 

4.84 

4.56 

4.84 

4.55 

NCMa 
3.91 

3.57 

3.80 

3.49 

3.85 

3.33 

3.80 

3.31 

3.80 

3.31 

3.75 

3.46 

3.80 

3.50 

3.80 

3.50 

3.75 

3.31 

3.85 

3.47 

-0-H , 

O-H 
N' 

il 
0 C 

E-6 

Ar ’ 'CH; 'CH=NOH 

moiety, on the basis of two 
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distinctly different OGH, signals in the “C-NMR, indicating the same shielding effects as 

found in compounds 9 (cf. Tables 3 2and 5). No indication of isomerism about the 

aidoxime group was found; its actual configuration is not yet determined. 

Spontaneous isomerization of HCi-salts of compounds 9 was also observed in 

solution; it was not observed in compounds 8 or in oxaiates or bases of 2. The 

isomerization of 3 was found to be facilitated in aprotic solvents, much slower in 

protic media and, especially, by addition of hydrochloric acid. Acid-catalyzed 

isomerization was in most cases found to result in formation of the opposite isomers in 

solutions and in suspensions, respectively. (in suspension, 

3 Figure 
clearly the less soluble isomer is forming). 

H.. ..H 
isomerization of oximes is known to proceed via inversion 

“-0” rather than rotation about the double bond13. Based on 
:I 
N+ H detailed AM-l calculations of the possible routes, acid-catalysis 
il I 

0 
of the process can best be interpreted by protonation of the 

Ar’ -YH;cLCH;N-- R oxime-oxygen leading to a coplanar transition state such as U. 

U with low activation energyi (Figure 3). Through JJ, the isomeric 

equilibrium shifts towards the thermodynamically more stable 

isomer (z in ail cases) in solution, but towards the less soluble isomer (E in most cases; 

Z in JQ and ?3i> in suspension, Probably due to insolubility, no isomeriiation of ti was 

observed. 

T&ie 3. Q&yg&‘3C-N&@&ta of st&@&Qmers of 3 (#>. 

H-O 
\ 

3z 
N H 

0 z2 11 

’ 
C J&-R 

Ar ‘CH; ‘CHz 

Zl z3 

4 4 
Hcl 61.47 148.50 
base 61.08 15425 
HCI 61.32 148.53 
base 61.09 154.30 
HCI 62.53 148.74 
. 61.20 148.8 
. 61.26 145.9 
. 61.40 148.56 
. 62.46 147.70 
. 62.07 148.24 

ba% 61.62 154.5 
HCI 61.18 148.73 

61.31 148.65 

O-H 

#: Shucwes of Ar, R ghmn above (see Table I): 

3E 
N'- H 

I 

Ar’ 
0 

E2 11 
C 

‘CH; ‘CH; 
N-R 

El E3 

Z, E, E* ES 

42.58 67.49 147.32 37.27 
46.32 6755’ 154.70 4Ol96 
42.38 67.26 147.41 36.96 
46.26 67 20 154 77 40.88 

42.57 68.64 147.41 37.10 

42.6 67.23 147.33 37.11 
42.54 67.22 147.38 37.11 

340 67.36 147.61 34.02 

w 0 67.71 146.45 33.91 
39.67 - - ______ 

42.41 68.0 . . 36.80 

42.56 67.10 147.38 37.12 

45.36 67.16 147.27 40.05 

l : ov&ap Wnm m signa&” not detected due to low sohtWty. 
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Table’H-NMR &&I for CQUXUU& h-1 (a). 

E 

YkWW(b) NOti CHN 0% Noti CHN OQL 

& I5 (c) 11.92, 12.00 8.36 5.04 11.62, 12.27 7.84 5.10 

dh 28(d) 11.82,11.95 8.24 4.80 11.56, 12.16 7.72 4.85 

6s 23 (e) 11.82. 11.98 8.30 4.83 11.62. 12.17 7.79 4.88 

49 25 (c) 11.67, 11.82 8.22 4.75 11.44. 12.02 7.70 4.81 

he 24 (0 11.86. 12.01 8.26 4.79 11.64. 12.21 7.77 4.86 

M 15 (~0 11.87, 11.98 8.26 4.79 11.58. 12.20 7.74 4.86 

& 10 (c) 12.00, 12.07 8.31 5.05 11.70. 12.37 7.81 5.05" 

&I 14 cgl 11.95, 12.04 8.31 4.91 11.48. 12.29 7.82 4.95 

hi 25 (h) 11.78. 11.91 8.25 4.77 11.54, 12.12 7.72 4.82 

a: structure des@m~tions for a-i given above (see Table I); b: isolated cNde y/e/d us by- 
products in Method A (isomer/c mktUres.k c: udmked with 50-65% of a d: admixed with 15- 

20% of z 8: m.p. 125-127°C (E:Z ratio 3: I); f: m.p. 152-Kv1°C (E isomer); g: m-p. 129-130°C (E:Z 
rut/o 4: I); h: m.p. I 17- 119T (E:Z rut/o 3:2). 

Iable 5. ‘%Z-NMR shift data for cow &g&,g& and 1. 

GlcAr) 

ha E 153.88 

2 154.00 

6s E 148.23 60 

2 148.28 

bd E 156.75 

2 156.86 

4n E 156.75 

2 156.86 

&I E 159.87 

2 159.9 

&I E 153.46 

2 153.56 

41 E 158.44 

2 158.54 

x: arbitrary assignment. 

OW G=N EH=N 

65.90 147.57 138.48 

57.42 150.59 145.85 

64.17 147.73 138.84 

57.54 150.75 145.84 

65.24 147.53 138.76 

56.79 150.67 145.78 

66.27 147.59 138.75 

56.78 150.66 145.76 

66.12 146.69 138.50 

57.84 149.61 145.54 

66.14 147.24 138.07 

57.42 150.18 145.67 

65.20 147.67 138.85 

56.49 150.72 145.84 

entgl 

Melting points were determined on a Fisher-Johns melting point apparatus and are 

uncorrected. All new compounds gave satisfactory microanah/tical data for C, H, N 

(and Cl). ‘H-NMR spectra were recorded on a Varian EM 390 (90 MHz) spectrometer, 

13C-NMR spectra on a Varian VXR-300 FT spectrometer in DMSO-d, solutions with TMS 

and DMSO-d, internal standard, respectively. Mass spectra (El) were recorded on a 

Kratos MSSORFA instrument operated at 70 eV electron energy and 200°C source 

temperature. 
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Synthesis of T-arvloxv 3 (W8dramioa-scapMpne-3-aximas _ _ GI 

Method A 
A solution of 3mmol of the appropriate l.HCI U.d-oxalate) in 1.2-2.0 ml (17-28 

mmol) of DMSO was diluted with 10 ml of dichloromethane and cooled to about - 

60°C. A solution of 0.37 ml (4.24 mmol), of oxalyl chloride in 5 ml of dichloromethane 

was added dropwise below -50°C and stirring was continued for an additional 30-60 

min. below -40°C (precipitation occurs). The mixture was cooled below -60°C again 

and a solution of 1.70 ml (12.25 mmol) of triethylamine was added at once 

(temperature rises to about -40°C; the precipitate dissolves, then precipitation starts 

again). The reaction mixture was stirred for an additional l-l.5 hr. below -25X, then 

a solution of 0.71g (10 mmol) of hydroxylamine hydrochloride in 1 ml of water and 3 

ml of ethanol was added. The temperature was allowed to rise to ambient, and the 

resulting clear solution was stirred for 6-18 hrs at room temperature. lt was then 

shaken with 60 ml of 5% sodium hydrogen carbonate solution; the water phase was 

extracted with ether, the combined organic phases were washed with water, dried 

over magnesium sulfate and evaporated below 3O-40°C. The remaining oil was 

dissolved in ether and acidified with ethereal hydrogen chloride (or, alternatively, with 

ethereal oxalic acid solution); the precipitated solid was filtered off, washed with ethec 

and dried. 

Method B 
A solution of 3mmol of the appropriate LHCI (oxalate in case of m in 1.2-2.0 ml 

(17-28 mmol) of DMSO was diluted with a solution of 0. 1Xr3.2g (l-2 mmol) of 

Concentrated H$JO~ in 10 ml of dichloromethane and cooled to about -60°C. A 

solution of 0.38 ml (0.55g; 4.35 mmol) of oxalyl chloride in 5 ml of dichloromethane 

was added dropwise below -5O”C, and stirring was continued for an additional 40-50 

min. below -40°C (precipitation occurs>. The mixture was COOled b8lOW -60°C again 

and a solution of 2.0 ml (1.45 g; 14.35 mmol) of triethylamine was added at once 

(temperature rises to about -35”C, precipitate dissolves, _ then precipitation starts 

again). The mixture was Stirred for an additional 1 hr. at -25 to -45”C, then a solution 

of 0.7g (10 mmol) of hydroxylamine hydrochloride in 1 ml of water and 3 ml of 

ethanol was added. The temperature was allowed to rise to ambient, th8 resulting 

Clear Solution was stirred overnight at roam temperature, then shaken with 60 ml of 

5% sodium hydrogen carbonate solution. The aqueous phase was extracted with 

dichloromethane, the combined organic phases were washed with water, dried over 

magnesium Sulfate and evaporated below 3040°C. The resulting oil was dissolved In 

ether and acidlfled with ethereal hydrogen chloride (or, alternatively, with ethereal 
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oxalic acid solution). The precipitated solid was filtered 

dried. 

Method G 

off, washed with ether and 

A solution of 3.0 ml (42 mmol) of DMSC in 10 ml of dichloromethane was cooled 

to -60°C. A solution of 1.30 ml (14.9 mmol) of oxalyl chloride in 10 ml of 

dichloromethane was added dropwise while stirring and cooling to maintain the 

temperature below -45”C, and stirring was continued for 30 min. A solution of 1.5g (15 

mmol) of sulfuric acid in 10 ml of dichloromethane was then added and the mixture 

was stirred for 20 min. (precipitation occurs>. followed by dropwise addition of 2.728 

(10 mmol) of J.h, dissolved in 10 ml of dichloromethane (all below -45X). Stirring of 

the thick slurry was continued for 40 min. below -45’C, then it was cooled to -70°C 

and 7.0 ml (50 mmol) of triethylamine was added at once with vigorous shaking 

below -40°C. Stirring (and occasional shaking) of the thick reaction mixture was 

continued for an additional 1 hr. then a solution of 2.lg (30 mmol) of hydroxylamine 

hydrochloride in 3 ml of water and 10 ml of ethanol was added at -20°C. The 

reaction temperature was allowed to rise to ambient, and the mixture (containing 

some undissolved material) was stirred overnight, then it was shaken with 100 ml of 5% 

sodium hydrogen carbonate solution. The precipitated solid was filtered off, washed 

and dried to give 0.55g (20%) of 3h. 

The two-phase filtrate was separated, the water phase was washed with 

dichloromethane, the combined organic phases were washed with water, dried and 

evaporated. The solid residue was taken up with ether, filtered, washed and dried to 

give a further 15Og @TO%> of a. The two fractions of & thus obtained were 

combined, dissolved in 50 ml of warm methanol, and the solution was acidified with 

ethereal hydrochloric acid and evaporated in vacuum. The residue was taken up 

with ethyl acetate, ftltered, washed and dried to give 1SOg (78%, 47% overall) of a. 

HCI. Data for compounds a are listed in Tables l-3. 

of 3-arvloxv 7 oxoprwanal . . _ _ droxrme (6) and pyruvaldehvde drox ime (71 

The ethereal mother liquors from the synthesis (Method A) of compounds 9 were 

washed with water, dried over magnesium sulfate and evaporated. The residual 

solidified oils were recrystallized twice from benzene to give compounds 6, analytically 

pure. 

The crude compounds &a, la, d, f and g were isolated mixed with various amounts 

of pyruvaldehyde dioxime Z. In these cases the residue was first recrystallized from 

toluene to isolate 2, which was further purified by recrystallization from toluene; mp. 

154-157°C (lit.15 m.p. 157°C): calcd. C 35.29, H 5.92, N 27.44%; found C 35.24, H 5.83, N 
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27.49%; ‘H-NMR (DMSO-d&: 11.48, 11.38 (2 s, NOH’s. 2H). 7.63 (s. CH=N, 1H). 1.91 (s. 

C&, 3H); “C-NMR (DMSO-dd: 152.03 (S;=N), 147.56 GH=N), 9.31 GHJ. 

The toluene mother liquor of compound Z was evaporated to about 2/3 volume, 

cooled, filtered and evaporated to dryness. The residue was recrystallized from 

benzene to give 6. Data for compounds 6 isolated in this way are listed in Tables 4 

and 5. 

Improved syr-t&~&s of 3 (1 
* . _ _ naphthynoxy 7 propanal droxrme _ _ &I 

A solution of 2.5 ml (35 mmol) of DMSC in 20 ml of dichloromethane was cooled 

below -6O”C, and treated dropwise with a solution of 0.7 ml (8 mmol) of oxalyl 

chloride in 10 ml of dichloromethane while stirring and cooling to maintain the 

temperature below -55°C. After stirring the suspension thus obtained for 30 min. 

below -55’C, a solution of 0.76g (3 mmol) of Icl in 10 ml of dichloromethane was 

added dropwise and stirred for an additional 30 min. below -55°C. To the clear 

solution 2.5 ml (18 mmol) of triethylamine was added and stirred for a further 1 hr 

below -40°C. The slurry thus obtained was treated with a solution of 1.05g (15 mmol) 

of hydroxylamine hydrochloride in 1.5 ml of water and 5 ml of ethanol at -20°C. The 

temperature was then allowed to rise to ambient and the resulting solution was stirred 

overnight, then shaken with 60 ml of 5% sodium hydrogen carbonate solution. The 

water phase was extracted with ether, the organic phases were combined, washed 

with water, dried over magnesium sulfate and evaporated to give 0.54g (75%) of 

crude &J (admixed with some z>. Separation of &I and Z as well as purification 

thereof was described in the previous section. 

I I 
Hiah-oerformanceatomv (HPLC) 

HPLC separation of the 2 and E isomers of compounds 9 was carried out on a 

system consisting of a Spectra Physics (Palo Alto, CA) SP 8810 precision isocratic 

pump, SP 8780 autosampler equipped with a Rheodyne Model 7125 injector valve (20 

ul sample loop), a SP 8450 UV/VIS detector operated at 254 nm, and an SP 4290 

integrator. A 5 cm x 4.6 mm Ld. Supelcosil LCS-DB (5 urn) column (Supelco, 

Bellefonte, PA) was used. The mobile phase was a mixture of acetonitrile and an 

aqueous buffer solution containing 0.02 M monobasic potassium phosphate (adjusted 

to pH=3.0 with concentrated phosphoric acid) and 0.01% (v/v) triethylamine. 

Acetonitrile proportions (%v/v) used in the mobile phase and retention time Cr,) data 

are given in Table 1. 
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