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(4i) for  a to ta l  y ie ld of  2.3%. Af ter  recrystall ization twice f r o m  chlo- 
roform-hexane, there was obtained pure  5: mp 91-2 "C; 'H NMR 6 
1.58 (s, 3 H), 1.67 (s,3 Hj, 1.85 (s, 3 H), 2.39 and 2.61 (AB q, 2 H, J = 
14 Hz), 7.23-7.92 (m, 4 H); 13C NMR 6 23.07, 26.52, 27.06 (3 CH3), 
43.70 (C-4), 83.92 (C-5), 103.66 (C-3), 134.41, 133.33,130.30, 129.55, 
128.84, 126.92 (aromatic carbons), 162.11 (C=O); mass spectrum (70 
eV) m/e  (relative intensitg) 300 (M+), 158 (3-chlorobenzoic acid) (14), 
156 (42), 141 ( l l ) ,  139 (M), 128 (24), 127 (1001,126 (8), 56 ( l l ) ,  55 (71, 
43 (40), 42 ( 5 ) ,  41 (10). 

Anal. Calcd for C13Hl,jN20&1: C, 52.27; H, 5.06; N, 9.38; C1, 11.87. 
Found: C, 52.54; H, 4.95; N, 9.48; C1, 11.85 
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$Nitro-2-isoxazoline (la) can be prepared by ni t rosat ion of 1-chloro-3-nitropropane followed by in situ tauto- 
merizat ion and  cyclization. Simi lar ly,  3-nitro-5,6-dihydro-1,2,4H-oxazine (lb) can be prepared from l -ch loro-4-  
ni t robutane. T h e  n i t r o  group o f  compounds la and lb is readi ly subst i tuted b y  a wide variety of nucleophiles. T h e  
resul t ing 3.  subst i tuted 2-isoxazolines and 5,6-dihydro-1,2,4H-oxazines are normal ly obtained in fair  to  excellent 
yield. 

Studies directed a t  the application of 2-oxazolinesl and 
5,6-dihydro-1 ,3,4H-oxazines2 to  organic synthesis have been 
extensive and have certainly reaped substantial reward. On 
the other hand, 2-isoxazolines have received relatively little 
attention toward their utilization in synthetic problems.3 In 
furthering the study of 2-isoxazolines, we wish to  report a 
convenient synthetic approach which allows for their prepa- 
ration with a hefty array of 3 ~ u b s t i t u e n t s . ~  This approach also 
provides easy access to the corresponding six-membered 
heterocycles (5,6-dihydro-1,2,4H-oxazines) which have 
hitherto received scant attention.5 

Key intermediates in our approach are 3-nitro-2-isoxazoline 
(la) and the corresponding six-membered heterocycle 1 b. 
These can be prepared in yields of 79 and 48%, respectively, 
by treating 1-chloro-3-nitropropane and  1-chloro-4-nitro- 
butane with a combination of n-propyl nitrite and sodium 
nitri te in MezSO. A convenient alternative preparation617 of 
l a  involves treatment of 1-bromo-3-chloropropane with so- 
dium nitrite in DMF; however, the yield of this reaction is only 
about 50%.6 

I t  is proposed tha t  compounds l a  and l b  are formed from 

the nitro compounds8 by the mechanism of Scheme I. Support 
for this mechanism rests in the previously reported ability of 
the combination of n-propyl nitrite and sodium nitrite to  ni- 
trosate a primary or secondary nitro compound a t  the cx po- 
siti01-1.~ For a primary nitro compound, this nitroso derivative 
would be expected to tautomerize to  a nitrolic acid (a-ni-  
trooxime). Normally the nitrolic acid would then be converted 
to  a carboxylic acid.gb Here, however, the nitrolic acid pref- 
erentially cyclizes via intramolecular substitution (Scheme 
I). In the preparation of lb, a 15% yield of y-butyrolactone ( 2 )  
is also obtained. This is consistent with the formation and 
lactonization of 4-chlorobutyric acid as shown in Scheme I. 
Apparently conversion of the nitrolic acid to  carboxylic acid 
competes with cyclization in this case. 

Nucleophilic attack of t he  carbon-nitrogen double bond 
of compounds l a  and l b  could conceivably occur a t  either 
carbon (typical of imines) or a t  nitrogen (8 to the nitro group; 
compare the  reactions of nitroolefins). In fact, we have ob- 
served only attack a t  carbon, the nitro group being e x p e l l e d  
in the process. Thus,  nitro compounds la and l b  undergo 
substitution similar to  imidoyl chlorides.1° Tables I and I1 
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Scheme I 
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Scheme I1 

SOH la, n = 2 
b , n  = 3  

L'l(CHJ,CO,H - N O -  /.-Ob0 
1 

<(CH?), 
2. n = 3 

show the  results obtained for a number of reactions. Nucleo- 
philes ranging from sodium benzenesulfinate t o  n-butyl- 
cadmium can be effectively employed. 

Concerning the  introduction of a n  alkyl group, we have 
examined n-buzyllithium, lithium n-butylcuprate, and  n- 
butylcadmium. T h e  first two of these lead to  complex mix- 
tures containing only traces, a t  best, of the  substitution 
product. However, the  less reactive organocadmium reagent 
affords substitution in 51% yield. 

A logical mechamism for these reactions involves initial 
at tack by the  nucleophile to  form a tetrahedral intermediate 
followed, in a second step, by explusion of nitrite ion (Scheme 
11). T h e  vastly different rates (less than  1 min a t  room tem- 
perature for n-butylcadmium t o  greater than  1 week for so- 
dium benzenesulfinate) of various nucleophiles are consistent 
with this stepwise mechanism (as well as other mechanisms") 
assuming a rate-determining transition to  the  tetrahedral 
intermediate. 

T h e  best solvents for carrying out substitution are, for the  
most part ,  protic ones. Thus ,  sodium thiophenoxide reacts 
completely with Ib in methanol solution within 10 min. In  
MezSO the  reaction takes 1 h for completion, despite the  
higher polarity12 and  the  greater nucleophilicity of thio- 
phenoxide in this solvent. Azide ion reacts a t  least as rapidly 
with la in aqueous alcohol as in Me2S0,  too. On the  other 
hand, reactions of la  and Ib with cyanide are somewhat faster 
in M e 2 S 0  than  in aqueous solution, although the  difference 
is only a factor of 2 to  3. Clearly the  rate-determining transi- 
t ion state for these reactions is more easily attained in  protic 
solvents than in aprotic ones. This suggests hydrogen bonding 
to the  ring nitrogen of compounds l a  and l b  facilitating 
transition t o  the  tetrahedral intermediate. Alternatively, l a  

/0--9 

n = 2 .  ;{ 

and l b  may be fully protonated resulting in enhanced sub- 
stitution. 

Experimental Section 
Melting points (uncorrected) were determined on a Mel-Temp 

capillary apparatus. IR spectra were determined on a Perkin-Elmer 
457 spectrophotometer. NMR spectra were measured with a Varian 
A-60A spectrometer; chemical shifts are expressed in ppm downfield 
from internal Me4Si. Mass spectra were recorded on a Hitachi RMU-6 
spectrometer. VPC analyses were performed on a Varian 1400 gas 
chromatograph equipped with a 5 ft X 0.125 in. 1.5% OV-101, Chro- 
mosorb G column. Elemental analyses were performed by Chemaly- 
tics, Inc., Tempe, Ariz. 

Reagents employed were of the finest commercial grade available. 
Reagent grade solvents were used as received: other solvents were 
distilled. Methanol was distilled from magnesium methoxide. Ether 
and THF were distilled from sodium benzophenone ket,yl and were 
stored under nitrogen. 
3-Nitro-5,6-dihydro-1,2,4H-oxazine (lb). A 34.4-g (0.25 mol) 

portion of l-chlor0-4-nitrobutane~~ was added to a solution containing 
86.3 g (1.25 mol) of sodium nitrite and 45.2 g (0.51 mol) of n-propyl 
nitriteI4 in 800 mL of MeZSO. The reaction solution was stirred for 
18 h with occasional cooling to keep the temperature below 35 "C. The 
resulting mixture was poured into ice-water and then extracted with 
ten portions of CHZC12. The combined extracts u-ere thoroughly 
washed with water, dried (NazSOd), and concentrated under reduced 
pressure. Distillation in vacuo of the crude product gave 15.6 g (48% 
yield) of lb as a greenish-yellow oil: bp 89-91 "C (0.17 Torr): IR (neat) 
6.17 (C=N), 6.52, and 7.45 pm (Nos); NMR (CDC1.J d 4.22 (t. 2 H, 
J = 5 Hz), 2.87 (t, 2 H, J = 7 Hz), and 2.17 im. 2 H);  mass spectrum 
m/e 130 (M+). Anal. Calcd for C4HsNzOR: C. t36.93: H. 4.6 
Found: C, 37.16; H, 4.68; N, 21.78. 

An additional 1.0 g (3Oh yield) of 92% pure (VPC) Ib was obtained: 
bp 84-9 "C (0.17 Torr). The distillation forecut contained :3.2 g /15% 
yield) of 91% pure (VPC) lactone 2, contaminated by MesSO. 

3-Nitro-2-isoxazoline ( la) .  Procedure A. The preceding pro- 
cedure was carried out using 1-chloro-3-nitropr0pane.1,~ Pure la was 
obtained as a greenish-yellow oil in 79% yield: bp 93-1 "c' (1.4 Torr) 
[lit6 bp 10E-9 "C (5.5 Torr)]. An additional 2% yield o f  material which 
was only 80% pure (VPC) was also obtained. 

Table I. Substitution Reactions of 3-Nitro-2-isoxazoline (1a)a -- 
Product 

A Registry 
l i =  I 2- Registry 

No. 0 .y no. Nu: no. Solvent 90 vieldb 

3 R-&&H:, 65150-71-2 NaSCGHj 930-69-8 Methanol 91 

6 R-C4Hq 65 150- 7 4- 5 n -BuzCd 3431-67-2 Ether 51 

4 R-so&jH 5 65150-72-3 N ~ O ~ S C ~ H F ,  873-55-2 Aqueous THF 28< 
5 R-ZN 65150-73-4 NaCN 143-33-9 Me2SO 8 6 

7 R-h 4 65150-75-6 NaN3 26628-22-8 Aqueous alcohol 69 
a A t  room teriperature using an excess of the nucleophile. By isolation. After 1 2  h a t  60-65 "C; starting la has  recovered in 15% 

yield. 

-___ Table 11. Substitution Reactions of 3-Nitro-5,6-dihydro-1,2,4H-oxazine (1b)a 

Product 
--\ 
0-\ no. Nu: no. Solvent O/O yield * Registry Registry K = (  h+ 

____ No. 

8 R-SCGHS 65150-76-7 NaSC& methanol 82 
9 R-CN 65150-77-8 NaCN MezSO 81 
10 R-NHCH I 65150-78-9 MeNHz 74-89-5 Aqueous MeNHz -0 

a At room temperature using an excess of the nucleophile. * By isolation. 
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Procedure B.16 To a :solution of 138 g (2.0 mol) of sodium nitrite 
and 50.3 g (0.50 mol) of n -propyl nitrite14 in 1 L of Me2SO was added 
157.5 g (1.0 mol) of 1-bromo-3-chloropropane. The reaction solution 
was stirred for 14 h with occasional cooling to keep the temperature 
below 40 "C. Wcrk-up was as described for lb. Distillation gave 52.1 
g (45% yield) of pure la. 

Similar treatment of 1-bromo-4-chlorobutane gave l b  but the crude 
product had to be chromatographed and only a 10% yield of pure 
product was obtained. 
3-Thiophenoxy-5,6-dihydro-1,2,4H-oxazine (8). A 0.97-g (0.042 

g-atom) portion of cleaned NaO was added to 20 mL of anhydrous 
methanol. After :he initial reaction subsided, the mixture was refluxed 
until complete reaction was attained. To the cooled (10 "C) solution 
was added 4.98 g (45 mmol) of distilled thiophenol followed, after 10 
min, by 2.59 g (20  mmoi) of lb. The resulting solution was burgundy 
colored; within I0 min the color faded. After 15 min 100 mL of aque- 
ous 1% NaOH w,is added and the product was extracted into CH2C12. 
The extract was washed with water, dried (Na2S04), and concentrated 
at  reduced pressure. The crude product was chromatographed on 
silica gel. Elution with cyclohexane/ethyl acetate (9O:lO) afforded 0.69 
g of diphenyl disulfide: mp 57-8.5 "C; mmp (with an authentic sample, 
mp 58.5-9.5 "C) 57.5-9 "C. 

Further elution afforded 3.15 g (82% yield) of 8 as an oil: bp 119-20 
"C (0.12 Torr); I R  (neat) 3.28,6.42 (shoulder), 6.78, 13.37,14.49 (Ph), 
and 6.32 pm (Ph and C==N); NMR (CDC13) 6 7.83 (m, 5 H), 3.95 (t, 
2 H. J = 5 Hz). and 1.80--2.35 (m, 4 H). Anal. Calcd for CloH11NOS: 
C. 62.13: H. 5.74 16.60. Found: C, 62.19; H, 5.96; N, 7.32; 
S, 16.90. 
3-Thiophenouy-2-isoxazoiine (3).  The preceding procedure was 

duplicated using la. Chromatography as before gave diphenyl di- 
sulfide followed by a 91% yield of 3 as an oil: bp 104-5 "C (0.14 Torr); 
IR (neat) 3.28, 6.46. 6.73. 13.44, 14.53 (Ph), and 6.37 pm (Ph and 
C-N): NMK (CDC1:I) 6 7.42 (m, 5 H), 4.32 (t  with fine structure, 2 H, 
J = 10 Hz), and 2.92 ( t  with fine structure, 2 H, J = 10 Hz). Anal. 
Calcd for CgHgIiOS: C. 60.31: H 06; N, 7.81: S, 17.89. Found: C, 
60.47: H, 5.18: h, 7.98; S, 17.81. 
3-Phenylsulfonyl-2-isoxazoline (4) .  To a solution of 49.20 g (300 

mmol) of sodiuri benzeriesulfinate in 90 mL of water and 30 mL of 
THF was added 3.39 g (29 mmol) of la. The resulting solution was 
heated under nitrogen at 60-65 "C for 13 h. poured into water, and 
extracted with (:H,Cl, The extract was washed with water, dried 
(Na,lSO,), and concentrated at reduced pressure to a solid, mp 75-84 
"C. This crude product v;as twice recrystallized from ethanol to give 
1.25 g (2O0/o yield) of sulfone 4: mp 98.5-9.5 "C; IR (KBr) 3.28, 6.77, 

6.29 (Ph and C=K), 7.56, and 8.62 pm (sul- 
7.3-8.2 (m, 5 H),  4.55 (t with fine structure, 2 

H, J = 11 Hz), and 3.30 ( t  with fine structure, 2 H, J = 11 Hz). Anal. 
Calcd for CgHgPJO:$: c', 51.17: H, 4.29; N, 6.63; S, 15.18. Found: C, 
30.96; H. 4.39: h, 6.39 

The combine'$ muther liquors from the recrystallizations were 
chromatographcd on silica gel. Elution with CHZC12 afforded 0.49 g 
( lt5% yield) of st xting 1 ti followed by 0.48 g (8% yield) of 4, mp 95-8 
"c'. 

Treatment 01 sulfide 3 with two equivalents of m-CPBA in 
CHnClziether for 10 h provided an independent synthesis of sulfone 
1. This product 'vas identical to 4 obtained by the substitution reac- 
tion: mp 98.5-9.5 "C; mrnp 98-9 "C. 
3-Cyano-2-isoxazoline (5). To a solution of 2.94 g (60 mmol) of 

sodium cyanide in 100 n-L of Mens0 was added 5.60 g (48 mmol) of 
la. After 15 miri the reaction was worked up as described for com- 
pound Ib. The c.,ude product was distilled at reduced pressure to give 
3.94 g (85Oh yielc of5: tq) 117-8 "C (35 Torr); IR (neat) 4.46 (C=N) 

d,  2 H, J = 10 Hz) and 
4N20: C, 50.00; H, 4.20; 

). To a mixture of 4.67 
g (95 mmol) of powdered sodium cyanide and 90 mL of MezSO was 
added 3.84 g (29.5 mmoli of lb.  After 2.5 h the reaction was worked 
up as described fur lb. Distillation in vacuo of the crude product gave 
2.63 g (81°/, yielc ) of 99% (YPC) pure 9: bp 65-7 "C (0.18 Torr). The 
analytical samp:e was prepared by chromatographing this material 
on silica gel ICH&l? elution) and redistilling: IR (neat) 4.70 (C=N) 
and 6.41 pm IC==NJ: KhCIR (CDCI?) 6 4.18 (t,  2 H , J  = 5 Hz), 2.43 (t, 
2 H. J = 6 Hz), and 2.0:3 (m.  2 H). Anal. Calcd for CjHsN20: C, 54.53; 
H, 5.49; S,  25.44. Found c', 54.26; H, 5.51; N, 25.63. 
3-Butyl-2-isc~xazoline (6). Cadmium chloride (79.97 g, 0.44 mol, 

predried in vacuo Over 2 0 5 )  was flame dried under nitrogen and 
suspended in X I O  mL I anhydrous ether. To the suspension was 
cautiously added 150 mL of a 2.4 M n-butyllithium in hexane solution. 
The resulting mixture \vis refluxed with stirring under nitrogen for 

15 hl: and then allowed to stand at  room temperature for 3 h. The 
clear, colorless solution which separated from a black precipitate was 
transferred under a positive nitrogen pressure to an addition funnel. 
A 160-mL (ca. 60 mmol as n-butylcadmium) portion of this solution 
was added18 dropwise over 30 min to a cooled (15 "C) solution of 6.85 
g (59 mmol) of la in 50 mL of anhydrous ether. Insoluble cadmium 
salts were then filtered off and washed with ether. The combined 
filtrate and washings were washed with saturated aqueous KC1, dried 
(Na2S04), and concentrated at reduced pressure to an oil. Distillation 
in vacuo gave 4.55 g of 95% pure (VPC) 6, contaminated by small 
amounts of several materials. Pure 6 was obtained by chromatography 
on silica gel. After elution of 19 mg of unidentified impurities with 
cyclohexane/ethyl acetate (80:20), 3.84 g (51% yield) of 6 was isolated: 
bp 46-7 "C (0.25 Torr); IR (neat) 6.20 pm (C=N); NMR (CDC13) 6 
4 .2 ' i ( t , 2H, J= lOHz) ,2 .91 ( t , 2H, J=  lOHz) .2 ,38( t ,2H,J=iHz) ,  
1.2-1.7 (m, 4 H), and 0.92 (distorted t, 3 H). Anal. Calcd for CiH13NO: 
C, 66.11; H, 10.30; N, 11.01. Found: C, 66.33; H, 10.03; N, 11.29. 
3-Azido-2-isoxazoline (7). To a solution containing 8.58 g (132 

mmol) of sodium azide in 35 mL of water and 50 mL of ethanol was 
added 5.75 g (50 mmol) of la. The resulting solution was stirred at 
room temperature for 40 hand was then poured into water. Extraction 
with CH2C12, drying (NazSOd), and concentration at 180 Torr gave 
an oil. This was cautiously distilled behind a safety shieldlg in vacuo 
to give 3.86 g (69% yield) of pale yellow 7: bp 58-60 "C (1.2 Torr); IR 
(neat) 4.68 (N3) and 6.26 pm (C=N); NMR (CDC13) 6 4.50 (t, 2 H, J 
= 10 Hz) and 2.95 (t, 2 H, J = 10 Hz). Anal. Calcd for C3H4N40: C, 
32.15: H, 3.60; N, 49.98. Found: C, 32.50; H, 3.59; N, 49.91. 
3-Methylamino-5,6-dihydro-1,2,4H-oxazine (10). To 60 mL of 

aqueous 40% methylamine was added 3.85 g (29.6 mmol) of la. The 
resulting solution was stirred at 20-25 "C (occasional cooling) for 17 
h and then poured into 100 mL of saturated aqueous KC1 containing 
1% wiv NaOH. Extraction with CHzClz followed by washing of the 
extracts with water, drying (NaZSOd), and concentration at reduced 
pressure gave an oil. This was chromatographed on silica gel. Elution 
with ethyl acetate afforded 2.36 g (70% yield) of pure 10. The ana- 
lytical sample was kugelrohr distilled at 90 " C  (0.1 and dried 
in vacuo over KOH pellets: IR (neat) 2.85-3.15 (N-H) and 6.23 pm 
(C=N); NMR (CDC13) F 5.05 (broad s, 1 H, shifts with concentration. 
exchanges with DzO), 3.78 (t, 2 H, J = 6 Hz), 2.69 (d, 3 H. J = 5 Hz, 
collapses to an s on D20 exchange), and 1.8-2.4 (m, 4 H). Anal. Calcd 
for C ~ H ~ O N ~ O :  C, 52.61: H, 8.82; N, 24.54. Found: C, 52.76: H, 8.74: 
N, 24.58. 
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(14) Prepared analagously to *butyl nitrite: W. A. Noyes, "Organic Syntheses", 
Collect. Vol. 11, Wiley, New York, N.Y., 1943, p 108. 

(15) Prepared in 64% yield from I-chloro-3-iodopropane. 
(16) A convenient modification of the procedure of ref 6. 
(17) The reagent obtained employing a shor!er reaction time affords a lower 

yield of 6. Presumably this is due to +butylcadmium chloride. 

180 OC) destroying a syringe. 

(18) Addition of l a  to an excess of the cadmium reagent gave 6, too. 
(19) A sample of impure 7 detonated during VPC analysis (injector temperature 

(20) Impure 10 rapidly decomposed at 100 OC on contact with air. 
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Rat e data for the basic methanolysis of PhCON(Me) derivatives of pyridine, pyridine N-oxide, and l-methylpy- 
ridinium iodide are reported. Positional reactivities are 4 >> 2 > 3 (pyridine), 4 > 3 > 2 (N-oxide), and 4 >> 3 
(methylpyridinium). The heterocycles are also considered as substituted N-aryl-N-methylbenzamides; when com- 
bined with published data, these results yield a linear Hammett plot ( p  = 3.2). Mechanistic implications of this 
finding are discussed. 

T h e  effect of substituents on the rate of basic hydrolysis 
and methanolysis of anilides (eq 1) is most interesting since 

0 0- 
1 
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I 

0 

all types of Hammet t  plots are possible, depending on the 
particular structure and reaction conditions. Thus  linear,l 
curved,* and intersecting straight line3 plots have been ob- 
tained, depending on the mechanisms or mechanism change. 
Of particular interest is the possibility of change from rate- 
determining breakdown of l (mechanism A, solvent assisted 
C-N cleavage via transition state 2 with Hammett p S= 3l,*) to 

OMe I 6 -  
R- C - - -  KR'Ar 

II \ 
06. H-OMe 
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rate-determining formation of 1 (mechanism B, p 1.34) for 
strongly electron-withdrawing aryl subst i tuents .  Th i s  
mechanism change should be accompanied by a decrease in 
slope of a Hammet t  plot. 

In  the case of N-aryl-N-methylbenzamides (R = Ph;  R' = 
Me) the current knowledge seems best fitted by invoking 
mechanism A for all substituents studied, except 4-nitro where 
reaction is by mechanism B.5 The  necessity for a strong res- 
onance withdrawing effect for mechanism B is suggested by 
the observation tha t  the 3,5-dinitro-substituted compound 
probably reacts by mechanism A, though the total with- 
drawing effect (cr = 1.42) is greater than that  of the 4-nitro (u- 
= 1.26). To  probe further into this possible change we decided 
to extend the  range of electron-withdrawing substituents by 
considering pyridine derivatives with the aza function being 
regarded as a n  aromatic substituent. 

We have previously noted6 the similarity in effects of the 
4-nitro and 4-aza groups in the methanolysis of N-arylacet-  
amides. In  this paper we report on the reactivities of the het- 
erocyclic entities 3,4,  and 5.7 Though the Hammett equation 

PhCONMe PhCOh'Me PhCOiYMe 

3 4 5 

is not generally applicable to  ortho substituents, we have in- 
cluded 2-substituted compounds so as to compare reactivity 
of a complete series with their behavior in basic ester hy- 
drolysis (BEh) and nucleophilic displacement of ring halogen 
(SNAr) reactions. This latter reaction, also powerfully aided 
by electron-withdrawing substituents, provides the substit- 
uent effect data for aza functions8 with which the correlation 
of the methanolysis results can be attempted. I t  is apparent 
from U-4N+Me = 2.32 tha t  we are indeed dealing with strong 
electron-withdrawing substituents. 

Results and Discussion 
Reactions were followed spectrophotometrically by either 

standard UV or stopped flow procedures. The  species moni- 
tored are indicated in the tables. Pseudo-first-order rate 
constants were obtained a t  a series of methoxide concentra- 
tions and second-order rate constants, he,  were obtained from 
h,l[MeO-] or from a plot of k+ vs. [MeO-1. 

Rate constants a t  100 "C were required for comparison with 
other arylbenzamide results. These were generally obtained 
by substantial extrapolation from Arrhenius plots. 

The  2-methylazonium compound alone showed anomalous 
behavior in that  addition of base produced an immediate UV 
spectral change, followed by a much slower change. This latter 
change gave a first-order plot but  with nonreproducible re- 
sults. An NMR investigation showed tha t  more than one or- 
ganic species was formed in the initial reaction and subsequent 
spectral changes were complex. T h e  reaction was not inves- 
tigated further. 

Salt effects, generally unimportant in these reactions,* were 
noted in reactions of the other methylazonium isomers. I t  
appeared that  both ionic strength and specific salt effects were 
occurring since a certain minimum concentration of lithium 
perchlorate was needed before a linear h ,  vs. [MeO-] plot 
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