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The one-pot synthesis of the title compounds (1) is achieved by reacting acetophenones and nitrobenzenes 
in 2-propanol with potassium 2-propoxide. The stereochemistry of the 2-butenes has been determined to be 
2 from an X-ray analysis. Hydrolysis and reaction with hydrazine are reported as examples of the reactivity 
of the title compounds. 

1,4-Diketones are useful starting materials for the syn- 
thesis of a number of heterocycles.’ The but-2-ene-1,4- 
dione system and its functionalized derivatives are po- 
tentially even more valuable. Their use2 has, however, 
been limited because of their relatively difficult synthesis. 

We have developed a very simple, one-pot synthesis 
leading to 1,4-diaryl-2-(arylamino)-but-2-ene-l,4-diones (1, 
ArC(O)C(NHAr)=CHC(O)Ar). The determination of the 
configuration around the double bond and examples of the 
reactivity of 1 are also described in this paper. 

Results and Discussion 
Synthesis of 1,4-Diaryl-2-(arylamino)but-%-ene-1,4- 

diones. Addition of potassium 2-propoxide to a boiling 
solution of variously substituted acetophenones and ni- 
trobenzenes in 2-propanol gives, after 1-2 h a t  reflux, 
compound 1 in fair to good amounts (eq 1). The actual .aNo2 + yac0cH3 ZPrOH, 2PrOK 75  ‘C 

H 

la, X =  Y = H 
b, X = H; Y = p-C1 
C, X =p-Cl;  Y = H 
d, X = Y = p-C1 
e, X = p-CMe; Y = H 

yields, which depend on the nature and the number of 
substituents, are reported in Table I, together with relevant 
analytical data. 

The yields reported, although not optimized, are ad- 
mittedly not very high. Alternative syntheses3y4 require 
the addition of anilines to dibenzoylacetylenes which can 
be synthesized only in three or four  step^.^^^ The overall 
 yield^^?^ are therefore not much different from those re- 
ported in Table I for our one-step synthesis. The identitiy 

(1) Palmer, M. H. “The Structure and Reactions of Heterocyclic 

(2) Weissberger, A., Ed.; “The Chemistry of Heterocyclic 

(3) Barraclough, P.; Edwards, M.; Gilchrist, T. L.; Harris, C. J. J. 

(4) Lahiri, S.; Mahajan, P.; Prasad, R.; George, M. V. Tetrahedron 

Compounds”; Edward Arnold London, 1967. 

Compounds”; Wiley: New York, 1950; Vol 1. 

Chem. SOC., Perkin Tram. 1 1976, 716. 

1977. .3.3. 31.59. - - . . , - -, - - - -. 
(5) Lutz, R. E.; Smithey, W. R. J. Org. Chem. 1951,16,51. Lutz, R. 

(6) Dupont, G. C. R. Hebd. Seances Acad. Sci. 1910,150, 1121. 
E. J. Am. Chem. SOC. 1926,48, 2905. 

Table I. Yields and Analytical Data for 

yield ‘H 
X h C (  O)CH= C(NH-Ar-Y)C(O)ArX 

X Y mp, oc (solvent) % ~ , b ’  NMRC ref 
H H 128-129(MeOH/ 46 6.05 d 

H p-C1 149-150(MeOH/ 44 6.10 e 

p-C1 H 170-171 (i-PrOH/ 40 6.06f 

p-C1 p-C1 235-236(Me2CO/ 81 6.06g 

p-OMe H 135-136(MeOH) 32 5.96 h 

a These are yields of isolated compound after recrystal- 
lization. Satisfactory analytical data were reported for 
all new compounds listed in the table. 
chemical shift of the vinyl hydrogen, in CDCl,, from Me,Si 
as an internal standard. See ref 4. e See ref 3. f Mass 
spectrum (70  eV), m/e 397, 395 (M), 256 (loo%), 139, 
111, 7 7 .  Mass spectrum (70 eV), m / e  433, 431, 429 
(M), 290 (loo%), 139,111, 75. 
Chim. Fr. 1927,41,1167. 

CHCl,) 

CHCI,) 

CHCl,) 

CHCl,) 

This is the 

Dupont, G. Bull. SOC. 

Table 11. Selected Bond Distances and Angles 
for Compounds l a a  

bond distances. A angles, deg 

C(l)-O(l), 1.242 (3) 
C(l)-C(2), 1.437 (4 )  
C(2)-C(3), 1.365 (4)  
C(3)-C(4), 1.515 (4)  
C(3)-N, 1.345 (4)  

O(l)-C(l)-C(2), 121.9 (3) 
C(l)-C(2)-C(3), 123.2 (3) 
C(2)-C(3)-C(4), 118.1 (3) 
C(2)-C(3)-N, 123.2 (3) 
C(4)-C(3)-N, 112.7 (3)  

a See Figure 1. 

of lb (X = H, Y = p-C1) has also been checked by 13C 
NMR analysis (two carbonyl-type carbons are evident at 
6 193.6 and 191.6 from Me4Si as an internal standard in 
CDClJ. The IR spectrum in KBr shows all five charac- 
teristic peaks between 1550 and 1665 cm-l reported3 for 
the same compound synthesized by a different r ~ u t e . ~ ~ ~  

These data, however, do not allow one to establish the 
stereochemistry about the double bond. The ‘H NMR 
data (see Table I) for the vinylic proton show that all the 
compounds obtained have the same stereochemistry but 
do not allow one to say whether the vinylic hydrogen is 
cis to the carbonyl or to the anilino group. References in 
the literature are contradictory, both E3 and Z4r7p8 config- 
urations being reported for what appears, from the ana- 
lytical data, to be the same compound we have obtained 

(7) Van Look, E.; L’AbbB, G.; Smeta, G. J. Org. Chem. 1971,36,2520. 
(8) Kadaba, P. K. J. HeterocycL Chem. 1976,13, 1153. 
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Scheme I 

A r N 0 2  - ArNO 

ArCOCH3 + 2-Pro-  ArCOCH; + 2 - P r O H  

ArNO + C H 2 C O A r  - Ar-N-CH2C(O)Ar (by ~ ~ ~ ~ ~ A r N o = j  

b- 
+ 

Ar -N=CHC(O) Ar  1- 
Ar-N&CHC(O)Ar + CH&OAr - 

b- 
Ar-N-CHC(0)Ar ”+ (“Om -H20 RoH1 ArN=CC(O)Ar 

I 
C H2C(0)Ar 

- I  I 
0 CH2C(O)Ar 

ArNH C(0)Ar ii 
ArC(0)CH 

L 

0 0  

NO 
CO 

p 
Figure 1. 1,4-Diphenyl-2-(phenylamino)but-2-ene-1,4-dione aa 
viewed along the c axis. 

in this work. We have therefore unambiguously deter- 
mined the structure of la (X = H, Y = H) by X-ray 
analysis. 

Structure of la. Three-dimensional X-ray analysis (see 
Experimental Section) indicates for compound la the 
structure shown in Figure 1, in which the molecule is 
viewed along the c axis. Relevant angles and distances are 
collected in Table 11. The main features are as follows: 
(i) the two carbonyls are on opposite sides of the carbon- 
carbon double bond (2 configuration); (ii) the three aro- 
matic rings are all out of the carbon-carbon double bond 
plane (by 50.0, 68.3, and 29.6O); (iii) the short distance 
between the nitrogen and the carbonyl oxygen (2.66 A) 
clearly indicates the existence of hydrogen bonding be- 
tween the NH and the CO(1) groups; (iv) the bond dis- 
tances show the expected values for a system in which the 
NH moiety, the carbon-carbon double bond, and one of 
the two carbonyls interact as shown in 2. The second 

.TH 
?/ 

/ \  

-N 
‘c=c 

2 

carbonyl and the phenyl rings are not involved in this kind 
of interaction as shown by the following distances: N- 
H-.0(1) 2.66 8, N-H.-0(2) = 2.91 A; O(1) and O(2) are 
0.22 and 1.12 A from the ethylenic plane, respectively. 

Mechanism of Formation of Compounds 1. We 
know from previous workg that nitrobenzenes are easily 
reduced in boiling 2-propanol in the presence of potassium 
2-propoxide to give azoxy and aniline compounds. Ni- 
trosobenzene is the first intermediate in the reduction of 
nitroben~ene.~ We therefore suspected that 1 might also 
be formed by reaction of nitrosobenzene with the added 
ketone. In fact, reaction of p-chloronitrosobenzene with 
acetophenone under our usual conditions led to isolation 
of a substantial amount (16%) of IC together with the 
expected9J0 p,p ’-dichloroazoxybenzene and p,p‘-dichloro- 
azobenzene. 

Condensation of nitrosobenzene with compounds con- 
taining “active” CH bonds has been reported to give ni- 
trones.ll The expected nitrone, in ow case an acyl nitrone, 
is believed not to be stable enough to be isolated under 
our reaction conditions. We have synthesized it by mod- 
ifying a reported procedure12 involving reaction of nitro- 

(9) Bassani, A.; Prato, M.; Rampazzo, P.; Quintily, U.; Scorrano, G. J. 

(10) Russel, G. A.; Geels, E. J.  Am. Chem. SOC. 1965,87, 122. 
(11) Hamer, J.; Macaluso, A. Chem. Reu. 1964,64,473. Delpierre, G. 

(12) Huisgen, R.; Hanck, H.; Seidl, H.; Burger, M. Chem. Ber. 1969, 

Org. Chem. 1980,45, 2263. 

R.; Lamchen, M. Q. Rev., Chem. SOC. 1965, 329. 

102, 1117. 

Table 111. Yields and Analytical Data for 
XArC(O)CH,C(O)C(O)ArX As Obtained 
from Hydrolysis of Compounds la-ea 

reaction 
starting mP time, yield,b 

mat1 X (EtOH), “C min % 

l a  H 104-106 40 97C*d 

lb  p-C1 160-162 40 97“’“ 
IC H 40 90 

Id p-C1 40 99 
le  p-OCH, 127-129 80 9gf  

In dioxane/aqueous 4 M HCl (3: 1)  at reflux. 
isolated material. Satisfactory analytical data were 
reported for all new compounds listed in the table. 

105, 77, 69. e Mass spectrum (70  eV), mle 294, 292 
(M - CO), 181 (loo%), 139,111,  75 ,69 .  f Mass 
spectrum (70 eV), m/e 312 (M), 284, 177, 135 (loo%), 
92, 77, 69. Anal. Calcd: C, 69.23;H, 5.13. Found: 
C, 68.39; H, 5.19. 

Of 

Mass spectrum (70  eV), m/e 252 (M), 224,147 (loo%), 

sobenzene and phenacylpyridinium bromide in slightly 
basic solutions as shown in eq 2. 

+ NaHC03 
p-CIC6HeNO -I- Br-Py - C H ~ C O C ~ H S  

p - ~ ~ ~ 6 ~ . , - ~ + = ~ ~ ~ ( ~ ) ~ 6 ~ ,  (2)  

b- 
3 

Reaction of 3 with acetophenone in the presence of 
potassium 2-propoxide in 2-propanol gives IC in a sub- 
stantial yield (55%).  The mechanism for the formation 
of compound 1 may therefore be sketched as in Scheme 
I. The detailed mechanism of nitro to nitroso reduction 
is currently under inve~tigation.~ The base-catalyzed 
condensation of nitrosobenzene with acetophenone pro- 
ceeds according to a known reaction pathway,”J2 whereas 
condensation of the acetophenone enolate with the nitrone 
follows the expected reaction mechanism for attack of a 
nucleophile on nitrones.13 Isolation of only one stereo- 
isomer of 1 shows that our product is the thermodynam- 
ically stable one; this is in agreement with the position of 
known equilibria of the imine e enamine type.14 

(13) Schanberg, A.; Michaelis, R. J. Chem. SOC. 1937,627. Sch6nberg, 

(14) Cook, G. A. “Enamines”; Marcel Dekker: New York, 1969. Du- 
A.; Azzam, R. C. J. Chem. SOC. 1939, 1428. 

dek, G.; Holm, R. K. J. Am. Chem. SOC. 1962,84, 2691. 
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In the last part of the paper we will briefly discuss some 
reactions of 1. 

Hydrolysis of 1. Diketo enamines 1 may be easily 
hydrolyzed both in basic and acidic solutions, the acid- 
catalyzed reaction being, as expected,15 faster. The hy- 
drolysis products, obtained in virtually quantitative yield, 
are of the butane-1,2,4-trione type. They may exist as 
equilibrium mixtures of enol and keto forms.16 'H NMR 
spectra show signals a t  6 6.8-6.9 (CDCl, from Me4Si) at- 
tributed to the vinylic proton of the enol, without trace 
of CH, protons. We made no attempt to evaluate the 
relative ratios of enol to keto forms, and, for the sake of 
simplicity, we will only consider the carbonyl form, with 
the understanding that no inference is being made about 
the position of the above equilibria. The hydrolysis 
products, formed according to eq 3 are described in Table 
111. 

Paradisi et al. 

on the substituenta). The cooled solution is poured into water 
and carefully acidified with 1 M HC1. The brown solid which 
precipitates is filtered and washed with 2-propanol (once) and 
petroleum ether (several times). The bright yellow compound 
is then recrystallized from the appropriate solvent (see Table I). 
Compounds 1 may also be purified by column chromatography 
on silica gel by using ethyl ether/petroleum ether as the eluant. 

The rates of reduction of nitrobenzenes are greatly reduced 
by the presence of o ~ y g e n . ~  Working a t  reflux ensures the ex- 
pulsion of most of the air from the reaction mixture. The 
freeze-thaw procedure needed to completely remove oxygen is 
not justified by the increase in rates which could be obtained in 
the present reaction. 

p-Chloronitrosobenzene. The title compound has been 
synthesized by reducing p-chloronitrobenzene to (p-chloro- 
pheny1)hydroxylamine (zinc dust in aqueous ammonium chloride 
solution) and oxidizing the crude hydroxylamine with iron tri- 
chloride in water at 3-5 "C. The nitroso compound is purified 
by steam distillation followed by recrystallization from methanol; 
mp 92-93 "C (lit.21 mp 92-93 "C). 

Reaction of p-Chloronitrosobenzene with Acetophenone. 
A solution of p-chloronitrosobenzene (0.075 g) in 2-PrOH (10 mL) 
containing acetophenone (0.3 mL) is added a t  75 "C under ni- 
trogen to 10 mL of 0.51 M 2-PrOK in 2-PrOH. After 2 min the 
reaction is quenched with solid carbon dioxide. Analysis by GLC 
(UCW 982,250-290 "C) reveals the formation of IC (16%), p , -  
p '-dichloroazoxybenzene (65%), and p,p'-dichloroazobenzene 
(18%). 

N-( p -Chlorophenyl)- C-benzoylnitrone. Phenacyl- 
pyridinium bromide in water (3 g in 10 mL) is added to a solution 
of p-chloronitrosobenzene (1.5 g in 100 mL of ethanol) kept a t  
-8 "C. A solution of NaHC03 (0.82 g in 20 mL water) is then 
added dropwise under vigorous stirring, keeping the temperature 
below -5 OC. The color of the solution changes from green to pale 
yellow. After addition of cold water (100 mL), the reaction mixture 
is allowed to rest for 1 h. The solid collected by fitration is washed 
several times with cold water and then dissolved in ethyl ether 
(100 mL). The ether solution is dried (Na804) and most of the 
solvent removed under reduced pressure. Addition of petroleum 
ether affords the compound as a solid: 0.65 g; mp 82-84 "C; the 
'H NMR [CDC13, Me4Si; 6 7.4-7.9 (m, 9 H, aromatic), 8.3 (8, 1 
H, CH=N)] is in agreement with the one reportedzz for C- 
benzoylnitrones; mass spectrum (70 eV), m / e  261,259 (M'), 243, 
138, 105 (loo%), 77. 

Reaction of N-(p-Chloropheny1)- C-benzoylnitrone with 
Acetophenone. A solution of nitrone (0.44 g) in 2-PrOH (6 mL) 
is added at  75 "C under stirring to 1 mL of 2-PrOK in 2-PrOH 
(1.02 M) containing acetophenone (0.3 mL). Quantitative GLC 
analysis (UCW 982,290 "C) of the reaction mixture after 5 min 
gives a 55% yield of IC. 

Hydrolysis of 1,4-Diaryl-2-(arylamino)but-2ene-l,4-diones. 
The title reaction may be accomplished either under base or acid 
catalysis. The acid-catalyzed reaction which is faster and affords 
better yields, is conducted as follows. The dione (4 mmol) is 
dissolved in 40 mL of a 3:l mixture dioxane/aqueous 4 M HCl 
and refluxed for 40-80 min, depending on the substituenta (see 
Table 111). Dilution with water is followed by extraction with 
ethyl ether. The ether layer is washed with HCl and then water 
and dried (Na2S04), and the solvent is removed under reduced 
pressure to afford high yields (see Table 111) of 1,4-diaryl- 
butane-1,2,4-trione pure enough for synthetic purposes. 

The basic hydrolysis [O.M g of 1 in 20 mL of 2-PrOK (0.23 M) 
and 2 mL of water at  reflux] has been followed by monitoring 
by GLC analysis the aniline formed. Yields up to 87% are ob- 
tained after 24 h. 

Synthesis of 3,6-Bis( p -chlorophenyl)-4- ( p  -chloro- 
ani1ino)pyridazine. (Z)-1,4-Bis(p-chlorophenyl)-2-@-chloro- 
anilino)but-2-ene-l,4-dione (0.7 g) is suspended in a solution of 
hydrazine (80%, 0.7 g) in 1:l ethanol/acetic acid (60 mL). The 
mixture is refluxed until all the solid disappears (1.5 h), cooled, 
and poured into water. The white precipitate is filtered, washed 
with water, and recrystallized from 80% ethanol: yield 0.6 g 

Compounds 4 are of interest in heterocyclic chemistry,l' 
especially in furan chemistry, as well as for studies dealing 
with hydrogen bonding to carbonyls and solvent effects 
on these interactions.16J8 The easy and unambiguous 
synthesis described above now makes this class of com- 
pounds readily available. 

Reaction of 1 with Hydrazine. The but-2-ene-1,4- 
dione system reacts very easily with hydrazine, as ex- 
pected.lg In the single reaction we report here as an 
example (eq 4), the pyridazine 5 is obtained in 85% iso- 

,NiiCsti4Cl-c 
il 

p - C i C6H4C, 
'C=C i NH2NH2 - 

ti" 'i:""" - p  

c 

p-CICgH,NH bc6H4c1-p (4) 
p - C I C s Y 4  

5 

lated yield. The fact that compound 5 is obtained starting 
from a diketobutene having a 2 configuration shows that 
isomerization around the double bond occurs before cy- 
clization, probably under basic catalysis by hydrazine. 
This kind of isomerization is known to occur in a,P-un- 
saturated carbonyls.20 

Experimental Section 
Synthesis of 1,4-Diaryl-2-(arylamino) but-2ene-l,4-diones. 

General Procedure. After nitrobenzene (0.05 mol) and aceto- 
phenone (0.2 mol) are refluxed for 15 min in 2-propanol (100 mL), 
100 mL of 0.5 M 2-PrOK in 2-PrOH is added at  the rate needed 
to maintain reflux without external heating. The resulting brown 
solution is refluxed until reaction of the nitrobenzene is complete, 
as judged from TLC (EhO/petroleum ether; 1-2 h, depending 

(15) Dixon, K.; Greenhill, J. V. J .  Chem. Soc., Perkin Trans. 2 1974, 

(16) Lutz, R. E.; Wilder, F. N.; Parrish, C. I. J .  Am. Chem. SOC. 1934, 
164. 

56, 1980. 

oooo. (17) Elderfieid, R. C.; Dodd, T. N., Jr. Heterocycl. Compd. 1950, 1 ,  

(18) Dupont, G.; Germain, J. Bull. SOC. Chim. Fr. 1947, 14, 526. 
(19) Castle, R. N. "Pyridazynes"; Wiley: New York, 1973. 
(20) Eliel, E. L. "Stereochemistry of Carbon Compounds"; McGraw- 

Hill: New York, 1962. 

(21) Ingold, C. K. J .  Chem. SOC. 1925, 517. 
(22) Black, D. St. C.; Crozier, R. F.; Rae, I. D. Aust. J .  Chem. 1978, 

31, 2013. 
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(85%); mp 228-229 OC. Anal. Calcd C, 61.9; H, 3.3; C1,25.0; N, 
9.8. Found: C, 61.6; H, 3.3; C1, 25.0; N, 9.9. The 'H NMR 
spectrum [CDCIS, Me& d 7-8.1 (m, 13 H, aromatics), 6.3 (br, 
1 H, NH)] is consistent with the one reported for the unsubstituted 
arylpyrida~ine.~~ 

X-ray Analysis. Crystals of la (CZHl6NO2) are monoclinic: 
space group P21/n, a = 21.229 (5) A, b = 13.632 (6) A, c = 5.972 
(8) A; B = 94.1 (SI0, 2 = 4, d ,  = 1.26 g/cm3, do = 1.24 g/cm3. A 

(23) Kadaba, P. K.; Triplett, J. Heterocycles 1978 9, 243. 

total of 3031 intensities were collected on a Philips PW-1100 
four-circle diffractometer (M Ka radiation) by using the 0-20 scan 
method. The data have been analyzed by using the MULTAN 
program. The positional and anisotropic thermal parameters of 
all nonhydrogen atoms were refined by full-matrix least-square 
calculations. The resulting R factor is R = 0.060 for the 2096 
reflections having I 2 3a(I). 

Supplementary Material Available: Final atomic thermal 
parameters, bond distances, and bond angles (4 paged. Ordering 
information is given on any current masthead page. 
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Menthol is used for the synthesis of optically pure (+)-(neomenthylsulfony1)methyl isocyanide (NeSMIC, S), 
which is the first chiral sulfonylmethyl isocyanide reported. This NeSMIC is applied to a two-step synthesis 
of (R)-(+)-2-methylcyclobutanone (12), as well as ita enantiomer (ll), neither of which have been reported previously. 
The absolute configurations of 11 and 12 are determined by the octant rule and by an independent chiral synthesis. 

Umpolung reactions of sulfonylmethyl isocyanides have 
found useful synthetic applications.' For example, to- 
sylmethyl isocyanide (TosMIC, 1) is a formaldehyde 
(di)anion equivalent, which has been applied to the syn- 
thesis of several carbonyl compounds.',2 By this method 
an extremely simple synthesis of cyclobutanones was de- 
veloped recently, which for R' = CH3 leads t o  racemic 
2-methylcyclobutanone (when racemic l,&dibromobutane 
is used, eq l).3 

T o s C H 2 N =  C 

1 
+ 

Br-fBr 
R1 

R'=H.  C H ~  

The purpose of this paper is twofold (a) to describe the 
first useful chiral analogue of TosMIC, i.e., (+)-(neo- 
menthylsulfony1)methyl isocyanide (NeSMIC, 8), and (b) 
to initiate its application by the fiist synthesis of optically 
active 2-methylcyclobutanone, (-) as well as (+) (11 and 
12, respectively, Scheme 11). Moreover, 12 is prepared also 
from TosMIC and (S)-(+)-1,3-dibromobutane (eq l), and 
the absolute configuration is determined to be R. 

Synthesis of (+)-(Neomenthylsulfony1)methyl Iso- 
cyanide (8). Several possibilities may be  considered in 
designing chiral analogues of TosMICS4 For synthetically 
meaningful purposes5 chirality preferably is introduced in 
the group R* of R*S02CH2N=C by using optically pure 
and readily available starting materials?,' The best results 
so far have been obtained with (-)-menthol.* By use of 

Chemistry of Sulfonylmethyl Ismyanides 22. For part 21 see ref 
2c. 
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2 X = H  

3 X - T o s  

Scheme I 

d ''% 

h 
4 Y =  - C ( S ) O E t  

5 Y r  H 

1. To rCH2NHCH0 

2 . M C P B A  1 
POCI, 
c- 4 = 'O,,, S 0 2 C H 2 N = C  

A 
8 

n 
6 n = O  

7 n = 2  

essentially known chemistry, (-)-menthol (2) can be con- 
verted in six steps in 26% overall yield t o  (+)-(neo- 

(1) Brief review: van Leusen, A. M. Lect. Heterocycl. Chem. 1980,5, 
s111. 

(2) (a) Poasel, 0.; van Leusen, A. M. Tetrahedron Lett. 1977,4229. (b) 
van Leusen, D.; van Leusen, A. M. Zbid. 1977,4233. (c) van Nispen, S. 
P. J. M.; Mensink, C.; van Leusen, A. M. Zbid. 1980, 3723. 

(3) van Leusen, D.; van Leusen, A. M. Synthesis 1980, 325. 
(4) Rouwette, P. H. F. M., Ph.D. Dissertation, Groningen University, 

1979. 
(5) Work describing synthetic applications based on asymmetric in- 

ductions with 8 is in progress. 
(6) Chirality in compounds TosCHRN=C (R = alkyl, aryl; such com- 

pounds have indeed been prepared but were not resolved) will be lost via 
the conjugate bases, which are essential in most of their synthetic ap- 
plications (see ref 1). 

(7) Alternatively, partially resolved sulfoximinomethyl isocyanide 
PhSO(=NTos)CHsN==C (mp 96 "C dec) was prepared and investigated 
previously: van Leusen, D., unpublished results, 1975-1977. 

0 1981 American Chemical Society 


