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3-Chloro-5-iodo-2,6-pyrazinediamine (3). Pyrazinecarboxylic 
acid 2a,17 9.45 g (50.0 mmol), was suspended in 250 mL of dry 
DMF under a nitrogen atmosphere and heated to 80 "C until a 
homogeneous solution was obtained. To the above solution was 
added 27.92 g (110.0 mmol) of iodine in 125 mL of DMF over the 
course of 0.5 h. At the end of the addition, the solution was kept 
a t  80 "C for an additional 0.5 h before being cooled to room 
temperature. The reaction mixture was poured into 500 mL of 
stirred water; to the stirred solution was then added 1.0 L of 
saturated aqueous sodium thiosulfate. The aqueous solution was 
extracted with five 350-mL portions of ethyl acetate. The com- 
bined ethyl acetate washes were extracted: two times with 350-mL 
of Na2S203 (saturated), two times with 350 mL of NaHC03 
(saturated), and two times with 350 mL of water. The solution 
was dried with magnesium sulfate, and the solvent was removed 
under reduced pressure with a 35 "C water bath. The crude solid, 
11.42 g, was dissolved in 70 mL of hot toluene, treated with 
decolorizing charcoal, and fiitered hot, and the volume was reduced 
to 45 mL. Upon standing overnight at 5 "C, 8.75 g (65%) of yellow 
needles were obtained: mp 130 "C; TLC R, 0.22 (A); 'H NMR 
(CDC13) 6 4.69 (9); 13C NMR (DMSO-d,) 6 153.7,150.1, 116.6,78.8; 
MS (EI) 272 (M+ + 2,33), 270 (base). Anal. Calcd for C4H4C11N4: 
C, 17.76; H, 1.49; C1, 13.10; N, 20.71. Found: C, 18.04; H, 1.54; 
C1, 13.05; N, 20.80. 

Preparation of 3-Chloro-5-(l-heptynyl)-2,6-pyrazinedi- 
amine (4a). Typical Procedure for Synthesis of Pyrazin- 
ylalkynes. In 150 mL of dry diethylamine'* was dissolved 5.4 
g (20.0 mmol) of iodide 3 under an inert atmosphere. To the 
stirred solution was added 0.35 g (0.5 mmol) of bis(tripheny1- 
phosphine)palladium dichl~ride, '~ followed by 3.13 mL (24.0 
mmol) of l-heptyne.12 Copper(1) iodide, 0.047 g (0.25 mmol), was 
then added, and stirring was continued under nitrogen until all 
iodide 3 had been consumed as determined by TLC (-18 h). 
Solvent was removed under vacuum, and the crude product 
mixture dissolved in 500 mL of CHC13 and extracted with three 
100-mL portions of HzO. The chloroform extracts were then 
filtered through 300 mL of neutral alumina and reduced in volume. 
Flash chromatography yielded 3.61 g (76%) of material. It was 
then dissolved in 100 mL of hot toluene and filtered, and the 
volume was reduced to 30 mL. Upon standing at 5 "C, 2.99 g 
(63%) of product was obtained: mp 106-107 "C; TLC R, 0.58 
(B); 'H NMR (CDCl,) 6 4.8 (br, 4 H, NH2), 2.46 (t, J = 10.5 Hz, 
2 H), 1.62 (quintet, J = 10.5 Hz, 2 H), 1.33 (m, 4 H), 0.95 (t, J 
= 7 Hz, 3 H); 13C NMR (CDC13) 6 153.6, 148.6, 119.7, 112.0, 95.7, 
75.2,30.9, 28.1,21.9, 19.4, 13.7; MS (CI) 239 (M+ + 1, base). Anal. 
Calcd for CllH15N4C1: C, 55.34; H, 6.33; N, 23.45; C1,14.85. Found: 
C, 55.54; H', 6.35; N, 23.21; C1, 14.90. 
6-(3,5-Diamino-6-chloropyrazinyl)-6-hexynol (4b): mp 

89-90 "C (from toluene); TLC Rf 0.2 (C); 'H NMR (CDCl,) 6 4.6 
(br, 4 H, NH2), 3.7 ( 6 ,  1 H, OH), 2.5 (t, J = 10.0 Hz, 2 H), 1.7 (m, 

60.3, 31.8, 24.8, 18.9; MS (CI), 241 (M+ + 1, base). Anal. Calcd 
for C10H13N40C1: C, 49.90; H, 5.44; N, 23.27; C1, 14.72. Found: 
C, 50.19; H, 5.50; N, 22.90; C1, 14.78. 

3-Chloro-5-( 6,6-diethoxy-l-hexynyl)-2,6-pyrazinediamine 
(4d): yellow oil; TLC R, 0.8 (D); 'H NMR (DMSO-d,) 6 6.48 (s, 
NH2, 2 H), 6.07 (s, NH2, 2 H), 4.51 (t, J = 7 Hz, 1 H), 3.54 (m, 
2 H), 3.43 (m, 2 H), 2.45 (t, J = 7 Hz, 2 H), 1.60 (m, 4 H), 1.10 
(t, J = 7 Hz, 6 H). Anal. Calcd for C14H21C1N402: C, 53.76; H, 
6.77; N, 17.91. Found: C, 53.59; H, 6.78; N, 17.77. 
Preparation of l-(3,5-Diamino-6-chloropyrazinyl)-l-hep- 

tanone (5a). Typical Alkyne Hydration Procedure. To 4a 
(0.5 g, 2.10 mmol) dissolved in 50 mL of methanol was added 3.3 
mL of 0.1 M sodium sulfide (0.33 mmol) and 2.0 mL of 10% 
hydrochloric acid (2.4 mmol); the mixture was heated to reflux 
temperature for 0.5 h. The cooled reaction suspension was filtered 
through Celite with methanol as eluent (2 X 80 mL). The solvent 

4 H); 13C NMR (DMSO-d,) 6 154.9, 149.7, 117.1, 109.0, 94.3, 76.2, 

(17) Shepard, K. L.; Mason, J. W.; Woltersdorf, 0. W., Jr.; Jones, J. 
H.; Cragoe, E. J., Jr. J. Med. Chem. 1969,12, 280. 

(18) In some instances a 1:l mixture of triethylamine to methylene 
chloride was used as solvent. This combination appears to lengthen the 
time course of the reaction over that with diethylamine. 

(19) Greater amounts of this reagent simply accelerated the reaction. 
The indicated ratio of catalysts allowed the reactions to be complete 
within 24 h. 

was removed in vacuo, and the oil was flash chromatographed 
on silica with CHC13; recrystallization from toluene yielded 0.48 
g (89%) of product: mp 119-120 "C; TLC R, 0.20 (B); 'H NMR 

1.54 (m, 2 H), 1.26 (m, 6 H), 0.89 (t, J = 8 Hz, 3 H); MS (EI) m / e  
256 (M', 20), 186 (base). Anal. Calcd for CllH17N40C1: C, 51.46; 
H, 6.67; N, 21.82. Found: C, 51.63; H, 6.47; N, 21.81. 

l-(3,5-Diamino-6-chloropyrazinyl)-6-hydroxy-l-hexanone 
(5b): mp 137-139 "C; TLC R, 0.57 (E); lH NMR (DMSO-d,) 6 

(t, J = 7 Hz, 2 H), 2.85 (t, J = 7 Hz, 2 H), 1.53 (m, 2 H), 1.40 (m, 
2 H), 1.30 (m, 2 H); 13C NMR (DMSO-d,) 6 198.6, 155.0, 153.4, 
118.6,118.4,60.6,36.3,32.4,25.4,24.4; MS (CI) 259 (M+ + 1, base). 
Anal. Calcd for C1&I15ClN4O2: C, 46.43; H, 5.84; N, 21.66. Found 
C, 46.03; H, 5.89; N, 21.36. 
l-(3,5-Diamino-6-chloropyrazinyl)-6,6-dimethoxy-l-hexa- 

none (5d): oil; TLC R, 0.5 (D); 'H NMR (DMSO-$) 6 8.19 (s, 
NH, 1 H), 7.33 (m, NH, 3 H), 4.30 (t, J = 8 Hz, 1 H), 3.22 (8, OCH3, 
6 H), 2.82 (t, J = 7.5 Hz, 2 H), 1.53 (m, 4 H), 1.28 (m, 2 H). Anal. 
Calcd for C12H19C1N403:'C, 47.60; H, 6.33; N, 18.50. Found: C, 
47.43; H, 6.11; N, 18.18. 
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N-Hydroxy-N-( 1-arylethy1)acetamides (1) have recently 
been shown to be potent orally active inhibitors of leu- 
kotriene bi0synthesis.l As part of our investigations 
concerning the structure-activity relationships of these 
compounds,lb we examined analogs of structure 2, which 
possess a second alkyl substituent in the benzylic position 
resulting in a tertiary carbon adjacent to nitrogen. 
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(1) (a) Summers, J. B.; Gunn, B. P.; Martin, J. G.; Mazdiyasni, H.; 
Stewart, A. 0.; Young, P. R.; Goetze, A. M.; Bouska, J. B.; Dyer, R. D.; 
Brooks, D. W.; Carter, G. W. J. Med. Chem. 1988,31, 3. (b) Summers, 
J. B.; Gunn, B. P.; Martin, J. G.; Martin, M. B.; Mazdiyasni, H.; Stewart, 
A. 0.; Young, P. R.; Goetze, A. M.; Bouska, J. B.; Dyer, R. D.; Brooks, 
D. W.; Carter, G. W. J. Med. Chem. 1988, 31, 1960. 
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Table I. Reaction of 2-Aryl-2-propanols with 
Hydroxylamine Derivatives 

OH 

R1+CH3 

HzNOR2 

4 
T FA 
- HN/ORZ 

CH3 CH3 

3a: R1 = p -BnOPh 
b: R1= p-BuOPh 
c: R1= 2-naphthyl 

4a: R g  = En 58: R1= p-BnOPh: R 2 =  En 
b: R1 =P-BnOPh: Rz=BDPS 
c: R1= P-BnOPH. R2=H 
d:R1=p-BuOPh:Rz=Bn 
e:Rl=P-naphthyI :R2=Bn 

b: R2 = BDPS 
c: R2 = TMS 

product (yield: %) 
entry 3 4 method A" method Bb 

1 3a 4a 5a (83) 5a 
2 3a 4b 5b (47) 5c (75)d 
3 3a 4c 5c (63) 
4 3b 4a 5d (86) 5d (80Id 
5 3c 4a 5e (49)c 

OMethod A: 2.0 equiv of H2NORz, 1 equiv of TFA, benzene; 
room temperature. bMethod B: 1 equiv of H2NORz, 4 equiv of 
TFA, CH2C12,. cHeated to reflux. dIsolated as CF3C02H salt. 
e Isolated purified material. 

The  synthesis of these analogues proved to  be proble- 
matic. The addition of organometallics t o  aldoximes to  
give mono-N-alkyl-substituted hydroxylamines has been 
reported from our laboratories.2 Similar to  other 
i t  was found tha t  the additions of this type of reagent to  
ketoximes of methyl ketones have limited synthetic ap- 
plication, and therefore this methodology could not be 
utilized. Other precedented routes to  trisubstituted me- 
thy lhydr~xylamines~  such as the  reduction of tert-alkyl- 
nitro compounds to  hydroxylamines5 did not seem ap- 
plicable to  our needs. Known methods for the formation 
of a,a-disubstituted benzylazides from tertiary alcohols or 
a-methylstyrene in the presence of sodium azide and acid6 
represented a potential strategy from which to  develop a 
practical route to  compounds of structure 2. Hydroxyl- 
amines or derivatives, which are considerably more basic 
than azides, had not been reported to  react under these 
conditions.' 

We now report tha t  a variety of 0-protected hydrox- 
ylamines react smoothly with 1-aryl-1-methylethanols in 
the presence of trifluoroacetic acid to  give hydroxylamine 
adducts. Two sets of reaction conditions were found tha t  
gave the desired products in good yield. Initially, in an 
attempt to  maintain a concentration of free base as a nu- 
cleophilic species, an excess of hydroxylamine derivative 
was reacted with 1 equiv each of tertiary alcohol and 
trifluoroacetic acid (TFA) in benzene. This method proved 
successful with several 0-protected hydroxylamines (Table 
I, method A). Elimination of water to give an arylalkene 
was an undesired side reaction, and for entry 3 this proved 
to be the major product under these conditions. The  de- 
sired adduct could also be obtained by reacting the tertiary 
alcohol with 1 equiv of hydroxylamine derivative and a 

(2) Rodriques, K. R.; Basha, A.; Summers, J. B.; Brooks, D. W. Tet- 
rahedron Lett .  1988,29, 3455. 

(3) (a) Richey, H. G.; McLane, R. C.; Phillips, C. J. Tetrahedron Lett. 
1976, 233. (b) Kolasa, T.; Sharma, S.; Miller, M. J. Tetrahedron Lett .  
1987, 28, 4973. 

(4) Newman, M. S.; Hay, P. M. J. Am. Chem. SOC. 1953, 75, 2322. 
(5) (a) Kim, H. K.; Bambury, R. E.; Yaktin, H. K. J.  Med. Chem. 1971, 

14,301. (b) Ashburn, S. P.; Coates, R. M. J. Org. Chem. 1984,49,3127. 
(6) Balderman, D.: Kalir, A. Synthesis 1978.24 and references therein. 
(7) Since the competion of this work, this approach has been reported 

using diarylmethylcarbinols. Rothauser Lamanec, T.; Bender, D. R.; 
DeMarco, A. M.; Karady, S.; Reamer, R. A.; Weinstock, L. M. J. Org. 
Chem. 1988,53, 1768. 

4-fold excess of TFA in methylene chloride. These con- 
ditions produced little elimination product, and the hy- 
droxylamine adduct could be conveniently isolated as the 
TFA salt (Table I, method B). 

The  use of 0-(trimethylsily1)hydroxylamine (4c) with 
excess TFA allowed direct isolation of the substituted 
hydroxylamine (entry 3). 0-(tert-Butyldiphenylsily1)- 
hydroxylamine* (4b) also proved useful in the coupling 
reaction. Similar to 0-(trimethylsily1)hydroxylamine the 
tert-butyldiphenylsilyl group was cleaved with excess TFA 
in methylene chloride. However, using conditions tha t  
employed an excess of hydroxylamine derivative in benz- 
ene, the 0-(tert-butyldiphenylsily1)hydroxylamine adduct 
could be isolated. 

The arylalkene produced by elimination using an  excess 
of free amine apparently is not converted to  desired 
product even after prolonged reaction time under these 
conditions. However, this olefin can proceed to  product 
by addition of excess TFA. Under both reaction condi- 
tions, the hydroxylamine species is efficiently alkylated 
by a putative carbonium ion intermediate. The stabili- 
zation of this intermediate by the p-alkoxyaryl substituents 
is nicely illustrated by the lower reaction temperatures 
required with these substrates (entries 1-4) relative to the 
naphthyl substituent (entry 5). 

This methodology provides efficient access to N-( 1- 
aryl-1-alkylethy1)hydroxylamines and 0-benzyl- or 04- 
lyl-protected derivatives. 

Experimental Section 
Melting points were determined on a Thomas-Hoover apparatus 

and are uncorrected. 'H NMR spectra were measured with a GE 
QE300 NMR with Me,Si as internal standard and are reported 
in 6. Mass spectra were recorded on a K r a h  MS-50 spectrometer. 

Analytical TLC analysis was performed on Merck F254 silica 
gel. Silica gel (Merck, 230-400 mesh ASTM) was used for flash 
column chromatography. Products were visualized by UV light. 
Benzene was distilled from calcium hydride, and methylene 
chloride was distilled from Pz06 before use. 0-(Trimethyl- 
sily1)hydroxylamine was obtained from Aldrich Chemical Co. and 
used without further purification. 0-Benzylhydroxylamine hy- 
drochloride (Aldrich) was converted to its free base by standard 
methodsg 

Tertiary alcohols (3) were prepared by addition of methyl- 
magnesium bromide or methyllithium to the methyl ketone. 
2'-Acetonaphthone was obtained commercially (Aldrich); 4-but- 
oxyacetophenone and 4-(benzy1oxy)acetophenone were prepared 
from 4-hydroxyacetophenone as previously reported.lb 
0 -( tert -Butyldiphenylsilyl)hydroxylamine (4b). To a 

stirred suspension of hydroxylamine hydrochloride (5.0 g, 71.9 
mmol) in methylene chloride (100 mL) was added triethylamine 
(16.02 g, 158.3 mmol). The mixture was allowed to stir for 1 h 
at room temperature under argon. tert-Butylchlorodiphenylsilane 
(21.76 g, 79.15 mmol) was added neat via syringe, and the reaction 
mixture was allowed to stir overnight at room temperature. The 
mixture was then concentrated to dryness, and THF (100 mL) 
was added to the residue. Triethylamine hydrochloride was 
removed by filtration, and the resulting THF solution was con- 
centrated. During concentration more precipitate formed; the 
residue was resuspended in ether and refiltered. The ether so- 
lution was concentrated, and hexane (150 mL) was added to the 
residue, which had begun to crystalize. The solid was collected 
to afford 8.8 g (45%) of 4b as a white crystalline solid: mp 
(EhO/hexane) 87-89 O C ;  'H NMR (300 MHz) (DMSO-d6) 6 1.01 
(s, 9 H), 6.14 (b s, 2 H), 7.35-7.47 (m, 6 H), 7.69 (m, 4 H); IR 
(CDC13) 3330,3080,2940,1580,1430,1110cm-1; MS m / e  289 (M 
+ NH,)', 272 (M + H)', 211. Anal. Calcd for C1GH21NOSi: C, 

(8) While this work was in progress this compound was independently 
reported in a patent. Creenarass. C. W.; Hoople, D. W. T.; Howarth, T. 
T - U S .  4,684,642. 

heijm, H. C. J. Tetrahedron Lett. 1987, 28, 1215. 
(9) Feenstra, R. W.; Stokkingreef, E. H. M.; Nivard, R. J. F.; Otten- 



J. Org. Chem. 1989,54, 1223-1227 1223 

70.80; H, 7.80; N, 5.16. Found: C, 70.79; H, 7.85; N, 5.11. 
General Procedure for Reaction of Hydroxylamine De- 

rivatives and 2-Aryl-2-propanols. 0-Benzyl-N-[ l-methyl- 
1-[4-(benzyloxy)phenyl]ethyl]hydroxylamine (5a). Method 
A. l-Methyl-l-[4-(benzyloxy)phenyl]ethanol (3a) (0.1 g, 0.41 
mmol) and 0-benzylhydroxylamine (4a) (0.1 g, 0.82 mmol) were 
dissolved in benzene (2 mL) and stirred under an argon atmo- 
sphere. To the reaction flask was added TFA (0.047 g, 0.41 "01) 
via syringe, and the reaction mixture was allowed to stir at room 
temperature for 48 h. The reaction mixture was concentrated, 
and the residue was dissolved in EhO (50 mL). The organic layer 
was washed with saturated NaHC0, (25 mL) and brine (25 mL), 
dried over MgS04, filtered, and concentrated to afford a slightly 
yellow oil. Purification by column chromatography (silica gel, 
3:l hexane/ether) afforded 0.118 g (83%) of 5a as a clear oil that 
solidified on prolonged standing to give a white power: mp 67-69 

5.08 (s, 2 H), 6.85 (s, 1 H), 6.93 (m, 2 H), 7.19-7.48 (m, 12 H); IR 
(CDCI,) 3060,3030,2980,1610,1510,1460,1010 cm-'; MS m/e 
348 (M + H)', 225,164,91. Anal. Calcd for CBHEN0< C, 79.51; 
H, 7.25; N, 4.03. Found: C, 79.70; H, 7.39; N, 4.01. 

Method B. l-Methyl-l-[4(benzyloxy)phenyl]ethanol(3a) (0.2 
g, 0.83 mmol) and 0-benzylhydroxylamine (la) (0.102 g, 0.83 
mmol) were dissolved in methylene chloride (3 mL) and stirred 
under an argon atmosphere at 0 "C. To the reaction flask was 
added TFA (0.377 g, 3.31 mmol) via syringe, and the reaction 
mixture was allowed to stir at 0 "C for 1 h. The reaction mixture 
was concentrated, and the residue was partitioned between EtOAc 
(60 mL) and H20 (30 mL). The organic layer was separated, dried 
(MgSO,), and concentrated. The semicrystalline residue was 
triturated with EhO/hexane to afford 0.21 g of the trifluoroacetic 
acid salt of 5a as a white powder. An additional 0.068 g precip- 
itated from the filtrate to give a total of 0.28 g (79%): mp (Et- 
OAc/hexane) 140-142 "C; 'H NMR (300 MHz) (DMSO-$) b 1.48 
(s, 6 H), 4.70 (s, 2 H), 5.11 (8, 2 H), 6.85 (s, 2 H), 6.99 (m, 2 H), 
7.20-7.50 (m, 12 H). Anal. Calcd for C25H28F3N04: C, 65.07; H, 
5.68; N, 3.04. Found: C, 65.09; H, 5.67; N, 3.02. 
0-( tert -Butyldiphenylsilyl)-N-[ l-methyl-l-[4-(benzyl- 

oxy)phenyl]ethyl]hydroxylamine (5b) was prepared by method 
A from l-methyl-l-[4-(benzyloxy)phenyl]ethanol(3a) (0.5 g, 2.06 
mmol), 0-(tert-butyldiphenylsily1)hydroxylamine (4b) (1.12 g, 4.13 
mmol), and TFA (0.236 g, 2.07 mmol) in benzene (2 mL) as a 
slightly yellow oil. Purification by column chromatography (silica 
gel, 97:3 hexane/ether) afforded 0.46 g (45%) of 5b as a colorless 
oil: 'H NMR (300 MHz) (DMSO-dE,) 6 1.10 (s, 9 H), 1.21 (b s, 
6 H), 5.06 (s, 2 H), 6.06 (8, 1 H), 6.85 (m, 2 H), 7.18-7.48 (m, 13 
H), 7.62 (m, 4 H); IR (CDCl,) 3110,2950,2860,1605,1510,1240, 
1110 cm-'; MS m/e 496 (M + H)', 225. Calcd for 
C32H37N0fii: C, 77.53; H, 7.52; N, 2.83. Found C, 77.53; H, 7.53; 
N, 2.30. 

N-[  1-Methyl- 1-[4-( benzyloxy)phenyl]ethyl]hydroxylamine 
(5c) was prepared by method B from l-methyl-l-[4-(benzyl- 
oxy)phenyl]ethanol (3a) (0.6 g, 2.48 mmol), 0-(trimethylsily1)- 
hydroxylamine (4c) (0.39 g, 3.7 mmol), and TFA (1.13 g, 10 mmol) 
in methylene chloride (3 mL). Neutralization, workup, and 
concentration gave a white solid. Purification by column chro- 
matography (silica gel, 97:3 CH2C12/MeOH) afforded 0.434 g 
(68%) of 5c as a white solid: mp (EtOAc/hexane) 122-124 "C; 
'H NMR (300 MHz) (DMSO-d,) 6 1.30 (s, 6 H), 5.07 (9, 2 H), 5.56 
(b s, 1 H), 6.90 (m, 2 H), 6.95 (b s, 1 H), 7.28-7.47 (m, 7 H); IR 
(CDCl,) 3060,3030,2980,1610,1510,1460,1010 cm-'; MS m/e 
275 (M + NH4)+, 258 (M + H)+, 225. Anal. Calcd for C16H1a02: 
C, 74.68; H, 7.44; N, 5.44. Found: C, 74.82; H, 7.59; N, 5.42. 
0 -Benzyl-N-[ l-methyl-l-(4-butoxyphenyl)ethyl]- 

hydroxylamine (5d) was prepared by method A from 1- 
methyl-l-(4-butoxyphenyl)ethanol (3b) (0.2 g, 1.0 mmol), 0- 
benzylhydroxylamine (4a) (0.246 g, 2.0 mmol), and TFA (0.144 
g, 1.0 mmol) in benzene (5 mL) as a slightly yellow oil. Purification 
by column chromatography (silica gel, 3:l hexane/ether) afforded 
0.27 g (86%) of 5d as a colorless oil: 'H NMR (300 MHz) 
(DMSO-d6) b 0.93 (t, 3 H, J = 7.5 Hz), 1.35 (s, 6 H), 1.43 (m, 2 
H), 1.68 (m, 2 H), 3.93 (t, 2 H, J = 7.5 Hz), 4.53 (s, 2 H), 6.58 (s, 
2 H), 6.83 (m, 2 H), 7.19-7.39 (m, 5 H), 7.49 (m, 2 H); IR (neat) 
2960,2930,2870, 1610,1510, 1245, 1180 cm-'; MS m/e 314 (M 
+ H)+, 191, 135. Anal. Calcd for CzoH27N02: C, 76.64; H, 8.68; 
N, 4.47. Found: C, 76.25; H, 8.62; N, 4.65. 

"C; 'H NMR (300 MHz) (DMSO-de) 6 1.35 (s, 6 H), 4.53 (8, 2 H), 

Anal. 

0022-3263/89/ 1954-1223$01.50/0 

Using method B, 5d was prepared from l-methyl-l-(l-but- 
oxyphenyl)ethanol(3b) (0.1 g, 0.5 mmol), 0-benzylhydroxylamine 
(4a) (0.084 g, 0.7 mmol), and TFA (0.216 g, 1.90 mmol) in 
methylene chloride (8 mL). The reaction mixture was concen- 
trated, and the residue was purified by column chromatography 
(silica gel, 7:3 hexane/ether) to afford 0.18 g of the trifluoroacetic 
acid salt of 5d as a white power (80%): mp (EtOAc/hexanes) 

Hz), 1.39 (m, 2 H), 1.64 (m, 2 H), 1.69 (s, 6 H), 3.68 (t, 2 H, J = 
7.5 Hz), 4.67 (s, 2 H), 6.62 (b s, 1 H), 6.78 (m, 2 H), 7.23 (m, 2 
H), 7.33 (m, 3 H), 7.47 (m, 2 H); IR (CDCld 2960,2875,2760,1675, 
1520,1260,1190 cm-'; MS m/e 331 (M + NH4)+, 314 (M + H)+, 
225, 191, 91. Anal. Calcd for Cz2HzsF3N04: C, 61.82; H, 6.60; 
N, 3.28; F, 13.33. Found: C, 61.78; H, 6.76; N, 3.28; F, 13.83. 
0 -Benzyl-N-[ l-methyl-l-(2-naphthyl)ethyl]hydroxyl- 

amine (5e) was prepared by method A from 1-methyl-l-(2- 
naphthy1)ethanol (3c) (0.19 g, 1.0 mmol), 0-benzylhydroxylamine 
(4a) (0.246 g, 2.0 mmol), and TFA (0.114 g, 1.0 mmol) in benzene 
(2 mL) as a slightly yellow oil. Purification by column chroma- 
tography (silica gel, 3:l hexane/ether) afforded 0.143 g (49%) of 
5e as a colorless oil: 'H NMR (300 MHz) (DMSO-d6) 6 1.48 (s, 
6 H), 4.55 (s, 2 H), 6.82 (s, 1 H) 7.16-7.31 (m, 5 H), 7.47 (m, 2 
H), 7.75-7.95 (m, 5 H); MS m/e 496 (M + H)', 225. Anal. Calcd 
for C20H21NO: C, 82.44; H, 7.26; N, 4.81. Found: C, 82.51; H, 
7.31; N, 4.82. 

Registry No. 3a, 94571-13-8; 3b, 93308-49-7; 3c, 20351-54-6; 
4a, 622-33-3; 4b, 103587-51-5; 4c, 22737-36-6; 5a, 118684-93-8; 

113-114 OC; 'H NMR (300 MHz) (CDC13) 6 0.93 (t, 3 H, J = 7.5 

5aCF,C02H, 118684-99-4; 5b, 118684-94-9; 5c, 118684-95-0; 
~ c - C F ~ C O ~ H ,  118684-98-3; 5d, 115514-06-2; 5d*CF3C02H, 
118684-97-2; 5e, 118684-96-1; TFA, 76-05-1; hydroxylamine hy- 
drochloride, 5470-11-1; tert-butylchlorodiphenylsilane, 58479-61-1. 
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Recently, we reported the stereoselective quaternization 
a t  C-3 of some aldohexofuranoses by means of the ortho 
ester Claisen rearrangement of (Z)-3-deoxy-3-C- [ (hydrox- 
ymethyl)methylene]-l,25,6-di-O-isopropylidene-~-~-ri bo- 
(I), -@-~-lyxo-, and -@-D-urubino-hexofuranose with triethyl 
orthoacetate.2 These rearrangements proceed with high 
stereoselectivity to provide the corresponding 3-C-[ (eth- 
oxycarbonyl)methyl]-3-C-vinyl derivatives in moderate to 
high yields. For an extension of our interest in the Claisen 
rearrangement of carbohydrate-derived cyclic models, we 
describe herein the Claisen rearrangement of 1 with tri- 
ethyl orthopropionate. 

By heating 1 in triethyl orthopropionate a t  135 "C in 
the presence of propanoic acid? two products, 25  and 2R, 
were obtained in 65% and 16% yields, respectively, after 
recrystallization of the mixture followed by silica gel 

(1) This work was presented a t  the 56th National Meeting of the 
Chemical Society of Japan, Tokyo, April 1-4,1988. Abstract 1 IXB 29. 
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