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The alkyl nitrate nitration of arylidene and alkylidene phenylhydrazines affords the corresponding a-nitroaryli- 
dene and a-nitroalkylidene phenylhydrazines. Exclusive nitration on carbon is observed. This is in contrast to al- 
kylation and acylation reactions which occur on nitrogen. The NMR spectra of the nitro compounds show the pres- 
ence of both the Z and E isomers. The ratio of the isomers varies with the polarity of the solvent, the Z configura- 
tion predominating in nonpolar media owing to intramolecular hydrogen bonding. 

In continuation2 of our studies of the alkyl nitration, we 
are now reporting on its application to  the  synthesis of a- 
nitroarylidene and a-nitroalkylidene phenylhydrazines (eq 
1). 
R--CH=N-NHCeHj 

1 
1 KNH,-l~quld NH3-RON0, 

* R+=N-NHC,Hj (1) 
I 2. Ht 

NO* 
R = alkyl, aryl 2 

Previously, the only available method for preparing these 
compounds involved the coupling of diazonium compounds 
with salts of primary nitro corn pound^.^,^ The  method has 
afforded moderate yields and suffered because substituted 
arylnitromethanes are not readily available. a-Nitroarylidene 
phenylhydrazines have also been obtained in low yields from 
the oxidation of arylazoaldoximes5 (eq 2). 

Ar-C-N=N-Ar + N203 
II 

The  nitration reaction in eq 1 was studied in several base- 
solvent systems with 1 (R = CsH5) as the model compound; 
the results are summarized in Table I. Highest yields (91%) 
of a-nitrobenzylidene phenylhydrazine (2) (R = C6H5) were 
obtained in the potassium amide-liquid ammonia system 
when the  molar ratio of 1 to  base to  nitrating agent was 1:l:Z. 
In the potassium tert- butoxide-tetrahydrofuran (THF) 
system, the yield of 2 was 80% but the reaction was accom- 
panied by the formation of 1,3,4,6-tetraphenyl-1,4-dihydro- 
1,2,4,5-tetrazine (3) (eq 3). I t  is very likely tha t  2 is the pre- 

1. Me$OK-TKF-n-PrONO, 
1 ' 2 +  

2. H+ 

I 
C6H5 

I 

C6HS 
3 

cursor in the formation of 3 for 2 was converted into 3 on 
heating in ethanolic potassium hydroxide or methanolic so- 
dium methoxide.6 

When the nitration of 1 was carried out in the n-butyllith- 
ium-ethyl ether system, 1-phenylazo-1-phenylpentane (4) was 
the major product (40%) and 2 the  minor product (30%) (eq 
4). Compound 4 arose from a nucleophilic attack of n-butyl- 

1. n-BuLi-Et2O-n.PrONQ, 
1 * 2 + C6H,-CH(CHJ&H, (4) 

2 H+ I 
I 

N=N- C6H5 
4 

lithium on the azomethine carbon of 1, followed by air oxi- 
dation, a reaction which is well d ~ c u m e n t e d . ~  

The generality of the reaction in the potassium amide- 
liquid ammonia system was established by its application to  
a variety of compounds 1 including those derived from het- 
erocyclic carboxaldehydes. As indicated by the data  shown 
in Table 11, the yields of some of the nitro compounds were 
substantially higher when reactions were carried out in a more 
concentrated medium. For instance, the  yield of a-ni-  
troethylidene phenylhydrazine (5 )  was increased by 53% when 
the concentration of potassium amide was increased from 0.3 
to  0.7 M. This phenomenon was previously observed in the 
nitration of alkylsulfonate esterss and alkyl-substituted het- 
erocyclics.9 

However, nitrations in a more concentrated medium did not 
improve the yields of a-nitro-1-naphthylidene phenylhy- 
drazine and a-nitro-3-picolylidene phenylhydrazine. 

The low yields of compounds 2 (R = alkyl), with the  ex- 
ception of compound 5, are very likely due to  the instability 
of the starting materials. 

S p e c t r a  of Compounds 2. A detailed study of the  NMR 
spectra of compounds 2 indicated that in solution, both E and 
2 isomers were present. In relatively nonpolar solvents, the 
2 isomer predominated. This can be explained on the basis 
of its increased stability due to  intramolecular hydrogen 
bonding. For example, the spectrum of 2 (R = C6?&) in CDC13 
showed two NH absorptions a t  6 12.0 and 8.0, which integrated 
to  a value of 0.7 and 0.3 protons, respectively. The  signals a t  
6 12.0 and 8.0 were assigned to  the 2 and E isomers, respec- 
tively. In a recent NMR study of these compounds, the au- 
thors reported only one N H  signal in CDC13 a t  6 11.73-11.89 
and assigned it to  the 2 isomer.1° The absorption peak a t  12.0 
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Table I. Effect of Various Base-Solvent Systems oq the 
Nitration of Benzylidene Phenylhydrazine a (1, R = C6H5) 

a-Nitrobenzylidene 
phenylhydrazine Recovered 1 

Base-solvent yield, % yield, % 

KNH2-liquid NH3 91 3 
NaNH2-liquid NH3 456 45 
LiNHz-liquid NH3 2 90 
(CH3)sCOK-THF 80 c 
n-BuLi-Et20 33 21d 

In all experiments the molar ratio of 1 to base to n-propyl 
nitrate was maintained at  1.0:1.0:2.0 in approximately 300 ml of 
solvent. When the molar ratio of 1 to sodium amide was 1.02.0, 
the yield of 2 was unchanged. c A 20% yield of 1,3,4,6-tetra- 
pheny1-1,4-dihydro-l,2,4,54etrazine (3) was isolated. A 40% 
yield of 1-phenyl-1-phenylazopentane (4) was obtained. 

H 

Z isomer E isomer 

R = H, alkyl, aryl 

ppm corresponds very closely to the NH absorptions observed 
by Karabatsos in the o-nitrophenylhydrazine derivatives of 
several aldehydes and ketones where intramolecular hydrogen 
bonding was evident.'l 

I n  Me2SO-d6 the equilibrium of the Z and E isomers in 2 
(R = C6H.5) was found to  be in favor of the latter. The  NH 
signal a t  6 12.0 now integrated to  0.3 protons while that  of the 
E isomer was shifted downfield from 6 8.0 to  6 10.50 and in- 
tegrated to  0.7 protons. Apparently, the shift in the equilib- 
rium to the thermodynamically more stable E isomer was 
favored by the intermolecular hydrogen bonding between the 
NH and the solvent. Similarly in 2 (R = alkyl) the equilibrium 
was in favor of the 2 isomer in CDC13 and of the E isomer in 
MezSO-dG. 

Evidence for the rapid interconversion of the E and Z iso- 
mers in these nitro compounds was found when the spectrum 
of 2 (R = CsH5) was investigated a t  various temperatures. 
When a MezSO-d6 solution of 2 was heated to  55 "C, the two 
NH signals at 6 12.0 and 10.51 coalesced into a single broad 
absorption between 6 12.0 and 10.5.12 At this temperature 
integration of the spectrum over the range of 6 10.5-12.0 re- 
sulted in a constant value of one proton. On cooling the solu- 
tion to  40 "C, the two NH signals reappeared at 6 12.0 and 
10.51 which integrated to  0.3 and 0.70 protons, respective- 

The extended conjugation in these compounds was indi- 
cated in their infrared spectra by the absorption of the azo- 
methine linkage a t  1560-1580 cm-l and of the nitro group a t  
1500 and 1300 cm-1. In compounds 1, the azomethine ab- 
sorption occurred near 1600 cm-l. Unconjugated nitro groups 
usually absorb a t  1550 and 1350 cm-l. 

The mass spectra of compounds 2 showed molecular ions 
as well as the preferential loss of nitrous acid rather than of 
the nitro group. In each case, the synchronous loss of nitrous 
acid was accompanied by the presence of a metastable ion. I t  
was established that  the loss of nitrous acid involved the  
amino hydrogen for the  mass spectrum of N-deuterio-a-ni- 
trobenzylidene phenylhydrazine (7) showed the loss of deu- 
terated nitrous acid which again was accompanied by the 
presence of a metastable ion. Compound 7 was prepared by 

ly. 

Table 11. Preparation of RC(N02)=N-NHC6H5 apb 

R Yield, MP, "C 

2-MeOC6H4 28 (65)d 120-125 
4-MeOC,jH4 74 112-113 
2-MeCeH4 70 98-100 
4-MeCsH4 94 118-120 
2-ClC6H4 21 (45)d 124-126 

4-BrCsH4 16 (58Id 125-126 dec 

4-CF3CcH4 83 127.5-130 dec 
1-Naphthyl 14 (14)d 124-126 
2-Naphthyl 46 129-131 

2-Thienyl 83 124-126.5 dec 

73 127.5-129 4-ClCsH4 

4-MezCHCsH4 94 103-104 

2-Fury1 19 (47)d 110-111 

3-Pyridyl 38 117-119 
H 70 98-100 
Me 30 (83)d 142-144 

a Satisfactory analytical data were reported for all new com- 
pounds listed in this table. b Unless otherwise noted, the nitra- 
tions were carried out at -33 "C in ca. 0.3 M solution of potassium 
amide. The nitro compounds were obtained upon aqueous acid- 
ification of their crude nitronate salts with acetic acid. Recrys- 
tallizations were carried out with 95% ethanol. Yields are based 
on starting materials. Nitrations were performed at  -33 "C in 
ca. 0.7 M solution of potassium amide. 

Pr 30 (15)d 63-65 

treating 2 (R = C6H.5) with n-butyllithium followed by the 
addition of deuterated acetic acid (eq 5). 

L n.BuLi-Et,O 
2. CH3CCOOD 

2 + C,H,-C=N-NDC,H, (5) 
I 

NO2 
7 

Discussion 

This investigation has shown tha t  the alkyl nitration of 
compounds 1 affords only C-nitro compounds. The formation 
of these products can be envisioned by the mechanism shown 
in Scheme I. The  initial reaction involves proton abstraction 

A + BH 

II 
NO,- 

C 
H 

NO* 
(111) 
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(step I) with the formation of a resonance stabilized ambident 
anion. The remaining steps have been discussed previous- 

The exclusive formation of C-nitro compounds might be 
a consequence of the greater nucleophilicity of the carbanion 
over the anilide ion (step 11). Moreover, a nitroamino com- 
pound resulting from an electrophilic attack of nitrate ester 
on nitrogen would probably revert to starting material because 
i t  could not be stabilized by salt formation. 

Exclusive attack on carbon has also been observed in ni- 
trosations of compounds l with alkyl nitrites under alkaline 
 condition^.^ Subsequently, the nitroso compounds tautom- 
erized to  the corresponding oximes. On the other hand ni- 
trosations of compounds l (R = C6H5) under acidic conditions 
have afforded N-nitrosoarylidene phenylhydrazines which, 
in base, rearranged to  their isomeric a ry l azoa ld~x imes .~~  

In order to  establish tha t  such rearrangement was not in- 
volved in the formation of 2 (R = C6H5) during the  alkyl ni- 
trate nitration, attempts were made to  prepare a N-nitroar- 
ylidene phenylhydrazine. When a dry toluene solution of 
N-nitrosobenzylidene 4-bromophenylhydrazinel3 (8) was 
subjected to a stream of oxygen at room temperature, instead 
of the nitramine there was obtained a 45% yield of a-nitro- 
benzylidene 4-bromophenylhydrazine4 (9) (eq 6). The  

ly.2 

NO 
8 

toluene, 0, - C~H~C=N-NH-C~H,BP~ (6) 
R.T. I 

NO2 
9 

transformation might occur by the pathway shown in Scheme 
11. In step I, 8 dissociates into the resonance stabilized radical 

E and nitric oxide which is oxidized to  nitrogen dioxide in step 
11. Combination of the  latter with E in s tep I11 then affords 
9.14 Some evidence of step I was obtained when, in the absence 
of oxygen, a toluene solution of 8 kept at room temperature 
for 24 h afforded a 12% yield of 1,4-dibenzal-2,3-di(p-brom- 
opheny1)tetrazabutane (10) (84% of 8 was recovered) (eq 7). 

toluene 

R.T. 8 - (c,H,cH=N-N-C,H4B~p), (7) 
I 

10 

Compound 10 was alsodormed when 8 was kept  for 3 weeks 
in a vacuum desiccator. The  mass spectrum of 10 gave mo- 
lecular ions at mle 548,546, and 544 in a ratio of 1:2:1 which 
indicated the  presence of two bromine atoms. 

The  instability of N-nitrosobenzylidene phenylhydrazine 
has already been noticed by Busch and Kunderl3 who re- 
ported tha t  on standing the  compound was converted to  
1,4-dibenzal-2,3-diphenyltetrazabutane. 

The  exclusive substitution on carbon in the  alkyl nitration 
and  nitrosation of compounds 1 is in contrast t o  alkylation 
reactions which in alkaline media lead to  exclusive substitu- 
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tion on nitrogen.15 Apparently these reactions are less in- 
fluenced by the nucleophilicity of the anion. This conclusion 
was further substantiated by experiments in which certain 
compounds 1 did not undergo the alkyl nitration but  readily 
underwent alkylation. For example, 3-nitrobenzylidene 
phenylhydrazine (1 1) was recovered unchanged from nitra- 
tions in the potassium amide-liquid ammonia or potassium 
tert- butoxide-THF system. However, when methyl iodide 
was added to  the reaction mixture, a quantitative yield of 3- 
nitrobenzylidene N-methylphenylhydrazinel6 (12) was ob- 
tained (eq 8). 

3 .NOpC6H4CH=N-NHC6Hs 
11 

CHs 
L K-t-OBu-THF-PrONQ 1 

3-NOzC~H4CH=N-NC& (8) 
2 Me1 3 HC 

12 

Experimental Section 

Apparatus. Nitrations were performed in a thoroughly dried 
500-ml four-necked flask equipped with a dry ice condenser, me- 
chanical stirrer, thermometer, and pressure equalizing dropping 
funnel. 

a-Nitrobenzylidene Phenylhydrazine (2, R = C&). A. 
Employing Potassium Amide in Liquid Ammonia. The following 
experiment is typical of the procedure employed in the potassium 
amide-liquid ammonia system. To a freshly prepared solution of 
potassium amide (0.075 mol) in 300 ml of ammonia was added 14.7 
g (0.075 mol) of benzylidene phenylhydrazine ( I ,  R = C&,)  rapidly 
at  -33 "C. After stirring for 45 min, 15.75 g (0.15 mol) of n-propyl 
nitrate was added as rapidly as possible while the temperature was 
kept at  -33 "C.I7 The solution was stirred for an additional 30 min, 
the ammonia gradually replaced with absolute ether, and the reaction 
mixture filtered after room temperature was reached (3-4 h). 

The crude potassium phenylazophenylmethanenitronate was dried 
in vacuo, dissolved in 300 ml of water, filtered, and acidified to pH 6 
with glacial acetic acid at  room temperature. Filtering and washing 
with water afforded 16.3 g (91%) of cu-nitrobenzylidene phenylhy- 
drazine as red-orange plates (95% CzH50H): mp 103-104 "C (lit.5 mp 
102-103 "C); uv max (95% CzH50H) 403 nm (log t 3.89); NMR 
(CDC13) 6 7.0-7.8 (m, 10, ring H), 8.0 (s,0.3, NH), and 12.0 (s,O.7, NH); 
ir (KBr) 3226 (NH), 1567 (C=N), and 1502 and 1304 cm-' (NOz); 
mass spectrum (75 eV) mle (re1 intensity) 241 (36.1), 195 (20.7), and 
194 (100.0). 

Anal. Calcd for C13HllN302: C, 64.72; H, 4.60; N, 17.42. Found: C, 
64.61; H, 4.59; N, 17.54. 

The ethereal filtrate was concentrated in vacuo to give 2.2 g (15%) 
of 1 (R = CsHs), mp 154-156 "C (lit.l* mp 156 "C). 

B. Employing Potassium tert-Butoxide in THF. To a suspen- 
sion of sublimed potassium tert-butoxide (0.075 mol) in 250 ml of dry 
THF was added 14.7 g (0.075 mol) of 1 (R = CsH5) at  -50 "C under 
nitrogen. After stirring for 45 min, 15.75 g (0.15 mol) of n-propyl ni- 
trate was added rapidly a t  -30 "C. Stirring was continued for 30 min 
at  -30 "C, and the solution was warmed to -10 "C and acidified with 
9.0 g (0.15 mol) of glacial acetic acid dissolved in 10 ml of THF. The 
suspension was warmed to room temperature and filtered, the ethereal 
layer concentrated in vacuo, and the residue refluxed in 200 ml of 95% 
ethanol. Filtration gave 0.75 g (20%) of 1,3,4,6-tetraphenyl-1,4-di- 
hydro-1,2,4,5-tetrazine (3): mp 203-205 "C (lit.6 mp 203-204 "C); ir 
(KBr) 1600 cm-1 (C=N); NMR (CDC13) 6 6.9-7.5 (m, ring H). 

The ethanolic solution was cooled to afford 14.5 g (80%) of 2 (R = 
C&), mp 103-104 "c. 

C. Employing n-Butyllithium in Absolute Ether. To a solution 
of n-butyllithium (0.05 mol in 20 ml of hexane) in 100 ml of absolute 
ether was added 9.8 g (0.05 mol) of 1 (R = C6&) at  5 "C under nitro- 
gen. The solution was stirred for 45 min and cooled to -70 "C, and 
10.5 g (0.10 mol) of n-propyl nitrate was rapidly added. The reaction 
mixture was warmed to 0 "C and poured into 300 ml of water, and the 
ethereal layer separated. The aqueous layer was acidified with glacial 
acetic acid and filtered to give 4.0 g (33%) of2 (R = CsH5), mp 103-104 
"C. 

The ethereal solution was concentrated in vacuo to give a semisolid. 
Addition of n-hexane followed by filtration gave 2.0 g (21%) of 1 (R 
= C6H5), mp 154-156 "c, mass spectrum (75 eV) m/e 196. 
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The hexane solution was evaporated in vacuo to give 4.6 g (40%) of 
1-phenylazo-1-phenylpentane (4): bp 120 "C (0.15 mm); ir (neat) 1600 
cm-l (N=N); NMR (CDC13) 6 0.8 (t, 3, CH3CH2), 1.0-2.0 (m, 4, 
CHZCHZ), 2.1 (m, 2, CHd, 4.6 (t, 1, CHCH2), and 6.6-7.8 (m, 10, ring 
H); mass spectrum (75 eV) m/e 252. 

a-Nitrobenzylidene 4-Bromophenylhydrazine (9). A. 
Employing N-Nitrosobenzylidene 4-Bromophenylhydrazine (8). 
To 100 ml of oxygen-free toluene was added 0.5 g (1.6 mmol) of N- 
nitrosobenzylidene 4-bromophenylhydra~ine~~ at room temperature 
with stirring. Oxygen was then introduced to the solution via a balloon. 
Stirring was continued for 24 h at  room temperature and then the 
solution was concentrated in vacuo. The orange solid was recrystal- 
lized from petroleum ether (bp 30-60 "C) to give 0.25 g (45%) of a- 
nitrobenzylidine 4-bromophenylhydrazine (9): mp 127-128 "C (lit.4 
mp 128 "C); ir (KBr) 3250 (NH), 1570 (C=N), and 1490 and 1300 
cm-l (NOz); NMR (CDC13) 8 7.0-7.7 (m, 9, ring H) and 11.9 (s, 1, 
NH). 

B. Employing Compound 2 (R = C6H5). To a solution of 3.0 g 
(0.012 mol) of 2 in 15 ml of glacial acetic acid was added dropwise at  
room temperature 3.0 g (0.018 mol) of bromine. Addition of 25 ml of 
water gave a red precipitate. Recrystallization from 95% ethanol af- 
forded 3.5 g (87%) of 9, mp 128 "C. 

1,4-Dibenzal-2,3-di(4-bromophenyl)tetrazabutane (10). To 
100 ml of oxygen-free toluene was added with stirring 0.5 g (1.6 mmol) 
of compound 8 at room temperature. Stirring was continued for 24 
h and then the reaction vessel was opened to the atmosphere. Oxides 
of nitrogen were detected by a positive potassium iodidestarch paper 
test. Concentration of the reaction mixture in vacuo gave a yellow oil. 
Addition of 20 ml of a 1:l mixture of ether-petroleum ether (bp 30-60 
"C) to the oil gave a precipitate. Filtration afforded 0.05 g (12%) of 
1,4-dibenzal-2,3-di(4-bromophenyl)tetrazabutane:~~ mp 170-175 "C; 
ir (KBr) 1590 cm-l (C=N); NMR (Me2So-d~) 6 7.0-8.0 (m, ring H 
and CHI; mass spectrum (75 eV) mle (re1 intensity) 548 (31.6), 546 
(63.0), 54.4 (31.6), 378 (41.5), 376 (41.5), 171 (100.0), and 169 
(100.0). 

The filtrate was concentrated in vacuo to give 0.42 g (84%) of re- 
covered 8: mp 68 "C (lit.13 mp 68-69 "C); ir (KBr) 1447 cm-l (N- 
N=O). 
N-Deuterio-a-nitrobenzylidene Phenylhydrazine (7). To 0.01 

mol of n-butyllithium dissolved in 20 ml of n-hexane was added 2.41 
g (0.01 mol) of compound 2 (R = C & , )  with stirring at  -20 "C under 
nitrogen. Stirring was continued for 30 min at  0 "C and then 1.0 g 
(0.016 mol) of deuterated acetic acid was added dropwise. The sus- 
pension was filtered at room temperature and dried (MgS04), and 
the solvent was removed in vacuo. Recrystallization of the residue 
from n-hexane gave 2.2 g (91%) of N-deuterio-a-nitrobenzylidene 
phenylhydrazine: mp 103-104 "C; NMR (CDC13) 6 7.0-7.8 (m, ring 
H) and 12.1 (s, 0.1, NH); mass spectrum (75 eV) m/e (re1 intensity ) 
244 (1.66), 243 (15.3), 242 (100.0), and 241 (20.5). 

Benzamidrazone Hydrochloride. A 75-ml absolute ethanol so- 
lution containing 1.0 g (0.004 mol) of 2 (R = C & , )  and 0.1 g of 60% 
palladium chloride was treated with hydrogen under a pressure of 40 
psi for 3 h. Filtration and concentration of the solution in vacuo gave 
an oil. I t  was dissolved in anhydrous ether and treated with hydrogen 
chloride at  10 "C. A white precipitate formed which was filtered and 
dried in vacuo to give 1.0 g (98%) of benzamidrazone hydrochloride: 
mp 123-125 "C dec (lit.19 mp 124 "C dec); ir (KBr) 3400-2500 
(-NH3+) and 1605 cm-l (C=N). 

3-Nitrobenzylidene Methylphenylhydrazine (12). The general 
procedure was used as described in experiment B except that 8.4 g 
(0.075 mol) of potassium tert-butoxide, 18.1 g (0.075 mol) of 3-ni- 
trobenzylidene phenylhydrazine ( l l ) ,  and 15.75 g (0.15 mol) of n-  
propyl nitrate were employed in 250 ml of THF. No apparent reaction 
occurred upon the addition of n-propyl nitrate as judged by the lack 
in color change of the reaction mixture. After 30 min, the reaction 
mixture was cooled to -40 "C and 21.4 g (0.15 mol) of methyl iodide 
added dropwise. After 30 min, the solution was warmed to -10 "C and 
9.0 g 0.15 mol) of glacial acetic acid added. The green suspension was 
filtered at  room temperature and the filtrate concentrated in vacuo 
to afford 13.0 g (100%) of 3-nitrobenzylidene methylphenylhydrazine 

(95% CzHsOH): mp 111-112 "C (lit.l* mp 112 "C); NMR (CDC13) 6 
3.36 (s, 3, NCH3) and 6.8-8.1 (m, 10, ring H and CH). 
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2-2 (R = 1-naphthyl, 59473-72-2; E-2 (R = 2-naphthyl), 59473-73-3; 
2-2 (R = 2-naphthyl), 59473-74-4; E-2 (R = 2-furyl), 59473-75-5;Z-2 
(R = 2-furyl), 59473-76-6; E-2 (R = 2-thienyl), 59473-77-7; 2-2 (R = 
2-thienyl), 59473-78-8; E-2 (R = 3-pyridyl), 59473-79-9; 2-2 (R = 
3-pyridyl), 59473-80-2; E-2 (R = H), 59473-81-3; 2-2 (R = H), 
59473-82-4; E-2 (R = Me), 5584947-9; 2-2 (R = Me), 55849-23-5; E-2 
(R = Pr), 55849-29-1; 2-2 (R = Pr), 55849-25-7; 3, 17355-78-1; 4, 

11,7539-23-3; 12,23718-95-8; benzamidrazone HCl, 39696-43-0. 

(R = 2-C1CsHd), 59473-62-0; E-2 (R = 4-ClC&), 59473-63-1; 2-2 (R 

59473-83-5; 7,59473-84-6; 8,59473-85-7; 9,59473-86-8; 10,59473-87-9; 

Supplementary Material Available. Full analytical and spec- 
troscopic data (ir, uv, NMR, mass spectra) for compounds 2 listed in 
Table I1 are presented (6 pages). Ordering information is given on any 
current masthead page. 
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