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The Chemistry of Nitrilium Salts. 
Phenol Ethers with Nitriles and Trifluoromethanesulphonic Acid 

Part 1. Acylation of Phenols and 

By Brian L. Booth * and Ghazi F. M. Noori, Department of Chemistry, University of Manchester Institute of 
Science and Technology, Manchester M60 1 QD 

Aliphatic nitriles, RCN (R = Me, Pr", CH,CI, and CCI,), in the presence of trifluoromethanesulphonic acid have been 
found to react with a number of mono-, di-, and tri-substituted phenols and phenol ethers at room temperature to 
give ketones after hydrolysis of the reaction mixture. Moderate to good yields of acylation products are obtained 
in the majority of these reactions. The yield with malononitrile and succinonitrile, which are only slightlysoluble in 
the reaction medium, are generally poor, and reaction involves only one of the available nitrile groups. Attempts to 
use diethyl ether and dichloromethane as solvents for some of these reactions were unsuccessful, but limited 
success was achieved with nitromethane. 

TRIFLUOROMETHANESULPHONIC ACID 1 (triflic acid) has 
been shown recently to  be an effective catalyst for the 
Koch carboxylation of alkenes,, and the formylation of 
aromatic compounds with carbon n i~noxide .~  This 
last reaction works well for alkyl-substituted aromatic 
compouiids, but fails completely with anisole. In  the 
early part of this century Hoesch? and later Houben,5 
demonstrated that the acylation of phenols arid phenol 
ethers could be achieved in good yields by reaction with 
an aromatic or aliphatic nitrile and dry HC1, usually 
in the presence of a Lewis acid, such as ZnC1, or AlCl,. 
This Houben-Hoesch reaction has found wide applic- 
ation not only for the synthesis of ketone derivatives 
of phenols and phenol ethers, but also for tlie acylation 
of p y r r o l ~ s , ~ ~ *  in dole^,^, lo thiophen,ll and coumarones.12 
This suggested the possibility that  triflic acid might 
also react with nitriles in the presence of phenols and 
phenol ethers in an analogous manner. This possibility 
has now been investigated and thc results are now 
rep ort ed, 

RESULTS AND DISCUSSION 

Reactions of Acetonitrile.-Dropwise addition of ace- 
tonitrile to an equimolar amount of triflic acid at  room 
temperature, followed 1 h later, by the addition of a one 
molar equivalent of anisole with stirring for 4.5 h gave 
only a 6% yield of 4-methoxyacetoplienone after hydro- 
lysis of the mixture. The yield of ketone increased to 
9% on storing the mixture of acid, anisole, and nitrile 
a t  0 "C for 72 11 before hydrolysis, and extension of tlie 
reaction time to 2 weeks resulted in a further improve- 
rrierit to give a 150/, yield. In these last reactions 1 , l -  
bis (4,4'-dirne t hox yp hen yl) e t hene (5 "/) was also isola t e d 
from the reaction mixtures. This is thought to arise 
by the reactions outlined in Scheme 1. hloisture 
introduced into the reaction vessel possibly on storagc 
for this long period in a refrigerator could cause partial 
hydrolysis of the intermediate ketiminium salt. As it 

molecule of water is regenerated in the final dehydr a t '  1011 

step a trace of moisture only would be neccssary to 
initiate reaction. The order of addition of the reactants 
also has an effect upon the product yield. Dropwise 
addition of triflic acid (1 mol equivalent) to a mixture 
of acetonitrile and anisole gave only 2Yl0 of 4-niethoxy- 

acetophenone. Increasing tlie amount of nitrile (mol 
ratio of acid : nitrile : anisole 1 : 1 0  : 1) did not result in 
any significant improvement, but increasing the ratio of 
acid : nitrile has a marked effect as can be seen by refer- 

O M e  

[MeC=NH]+$SCF3 + 0- 

/hOMe 

COMe 

0,SC F3 

OH C H-, 

SCHEME 1 

cnce to the results in Table 1 .  In these reactions the 
acid was added slowly to acetonitrile and the mixture 
was left a t  room temperature for 2.5 to 3 h before adcli- 
tion of anisole. I t  was then maintained at  room teniper- 
ature for 2-3 weeks before hydrolysis. Under Houben- 
FIoesc.11 conditions tlie reaction of anisole is reported l3 to 

TABLE 1 
Effect of increasing trifluorornetli~~icsulplionic acid 

concentration on ketone yield a 

CF,SO,H : CI-E,CN : P h (  ,Me ICcaction 4-McOC6H,COCFT, 
(mol  ratio) time/da ys ( % I  

1 : 1 : 1  12 15 
2 : l : l  1 n 41i 

3 : 1 . 6 :  1 1 3 68 
5 :  1.5:  1 2 1  81 

isolated product based on anisole taken for reaction. 
A11 I-eactions carried out at room temperature. Yield of 
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give an unspecified yield of a compound PhOCH,*CH,- 
CN*2HCl, which is presumably the ketiminiuin salt 
I14-CH3OC,H,C(CH,)=NH~ '- HCI,-, although in the 
absence of further information this is speculative. 

A number of mono-, di-, and tri-hydroxy- and 
methoxy-substituted benzenes have been acetylated with 
acetonitrile and triflic acid under similar conditions, and 
the results are shown in Table 2. Although the long 

TABLE 2 
hcylation reactions of phenols and plienol ethers with 

acetonitrile and trifluoromethanesulplionic acid a 

Aromatic Reaction Yield 
substrate timeldays Product (Yo) 

C,H,OH 15 4-IIOC6H4COCH3 74 

C,H,OMe 12 4-MeOC6H,COCH, ti8 
(-) 

(4 
Z-CH3C61 1,OH 14 4-OH-3-CI13C6F13COCII, 67 

I - \  c 

1,3- (MeO) &&I4 17 2,4-(McO),C6H3COCH3 ' 8i 
(22) 

l,3-(HO),C6H4 P 13 2,4-(HO)2C,IS3COCH3 87 
(70 I b .  94 i \  

1,4-(MeO),C,H4 J 12 2,6-(Me0),C,II,COCH3 ' i 2  ' 
(-) 

(-) 

H2O (74) 

1,4- (HO) aC6€Id 15 2,5-(HO),C6H3COCH3 I 

1,3,5-(HO),C,H3 12 2,4,6- (H) O,C,H,COCH,, 40 

1,3,5-(MeO) 3C,H3 15 2,4,6-(MeO) ,C,H,COCH, 7 1 
(85) 

a Except where stated reactions were carried out a t  room 
temperature by addition of the aromatic substrate (0.05 mol) 
in CII,CN (12 cm3, 0.023 mol) t o  a premixecl solution of 
CF3S03H (0.15 mol) and CH,CN (0.075 rnol). Yield of 
isolated product based on aromatic substrate taken. The 
values in parentheses are the yield reported for the same 
reaction carried out under standard Houben-Hoesch con- 
ditions with HC1-ZnCl, catalyst. e Reported (ref. 13) to  givc 
C6H,0MeCH3CN*211CI, m.p. 104-1 12 "C (decomp.). Re- 
ported (ref. 6) t o  give [C,H,OCMe = NH,]Cl-. Reaction 
has not been reported for Houben-Hoesch conditions. f S. 
Ebine, Sci. Rept. Saitama Univ., 1954, lA, 157 (Chem. Abs., 
1955,49> 13148e). Addition of resorcinol(0.02 mol) in CH,CN 
(15 cm3, 0.29 mol) to  a mixture of CH,CN (0.025 mol) and 
CF3S03H (0.05 rnol), h Ref. 4, Ref. 5 .  J l,.i-Dimethoxy- 
benzene (0.05 mol) in CH3CN (21cm3, 0.04 mol) added to  a 
mixture of CH,CN (0.05 mol) and CF3S03H (0.05 mol). Ref. 
1 l-this represents the yield of the ketenimine hydrochloride. 

reaction times are undoubtedly necessary in the case 
of anisole i t  is doubtful whether they are essential for 
the more reactive phenols and phenol ethers, but 
optimum conditions have not been established in these 
cases. Warming these reaction mixtures even within 
the mild temperature range of 44--48 "C results only 
in the formation of dark, resinous solids. The yields 
of ketone products reported to be formed under Houben- 
Hoesch conditions are included in Table 2 for comparison. 
The low yield of product isolated from the reaction of 
phloroglucinol is caused by the difficulty of extracting 
the ketone from the aqueous pliase; this problem is not 
experienced in the Houben-Noescli reaction where 
diethyl ether is usually employed as a solvent., It is 
noticeable that the reaction of 1,3,5-trimethoxybenzene, 
where the product is considerably more soluble in organic 
solvents, gave a much higher product yield. An inter- 
esting difference in the results obtained with triflic acid 

+ 

when compared with those reported under Houben- 
Hoesch conditions is seen in the reaction of phenol. 
Phenol is reported to  form only the hydrochlorides of 
iininophenyl esters, [PhOCR=NH,]+ C1- (R = Me, 
CH,Cl, CHC12, CCl,, PhCH,, or Ph) on reaction with the 
riitriles, RCN, in the presence of HC1 with or without 
zinc chloride.6 In contrast, both acetonitrile and n- 
butyronitrile (vide i.lzfra) give only the respective C- 
acylation products in the presence of triflic acid. 

A detailed mechanistic investigation of the acylation 
of phenols and phenol ethers in triflic acid has not been 
undertaken, but in a separate investigation l4 it  has been 

HX + 

C = N H  

Me 
I 

1 H 2 0  

6. 
COMe 

MeCN. [CH3C5NH] + X  - 

f a s t ,  
- HX 
L 
c 

r OR 1 

H C =  

Me 

X '  

:NH 

SCHEME 2 

shown that addition of triflic acid to an equimolar 
amount of acetonitrile under dry nitrogen at room 
teniperature results in the disappearance of the i.r. 
band at 2 245 cm-l [v(C=N) of nitrile] with the formation 
of a viscous, red oil having a strong band at 2 300 cm-l. 
This shift to higher frequency is similar to  that observed 
on formation of the nitrilium salt [CH,CrNH]+ SbCl,- 
[v(CrN) 2 275 cm-l],15 and the reported values of between 
2 300-2 400 cm-l for the v(CZN) bands for N-alkyl- 
nitrilium salts having BF4-, BCI,-, or SbC1,- counter- 
ions.l57l6 Similar values in the range 2 350-2 400 
cm-1 have been found for the N-alkylnitrilium triflate 
salts [KC-NCH,]+ CF3S03- [R = Me, Pr', I'h, CH,= 
CHCH,, and NC(CH,),].14 This strongly suggests that 
in triflic acid acetonitrile forms the nitrilium triflate 
salt, [CH,CrNH]+ CI;,SO,-, and a mechanism such as 
that outlined in Scheme 2 may operate in the acylation 
reactions. The poor ketone yield obtained when the 



J.C,S. Perkin I 
TABLE 3 

Acylation reactions of phenols and phenol ethers with 
n-butyronitrile and  triff uoromethanesulphonic acid a 

Reaction 
timeldays Product 

15 4-HOC,H,COPrn 
21 4-HO-3-CH,C,H,COPrn 
14 2,4-(Me0) ,C,H,CoPrn 
14 2,4-( HO) ,C6H,COPrn 
14 2,5- (MeO) ,C,HSCOPrn 
18 23-( HO) aC,H,CQPrn 
13 2,4,6-(MeO) ,C,H,COPrn 
16 2,4,6- (HQ) ,C,H,COPrn, 

14 4-MeOC,H4COPrn 

H2O 

Yield 

40 
78 
75 
76 
77 

((Yo) 

0 ”  
0 ‘  

67 
45 

a Except where stated reactions were carried out a t  room 
temperature by addition of the aromatic substrate (0.05 mol) 
in P r C N  (15 cm3, 0.17 mol) to a premixed solution of CF,SO,H 
(0.15 mol) and PrnCN (0.075 mol). b Yield of isolated product 
based on aromatic substrate taken. Neat anisole (0.5 mol) 
added to a mixture of CF,SO,H (0.15 mol) and PrnCN (0.075 
mol). Aromatic substrate (0.025 mol) in PrnCN (15 cm3, 
0.17 rnol), added to  a mixture of CF,SO,H (0.075 mol) and 
PrnCN (0.037 rnol). >Sooh of starting material recovered. 

acid is added to a mixture of the nitrile and aromatic 
substrate may be a result of competition between these 
two reactants for the available acid, Such cornpetition 
would lower the concentration of nitriliuni salt and 
deactivate some of the aromatic compound towards 
electrophilic attack. There is conflicting information 
on the relative basicities of aromatic ethers and aliphatic 
nitriles. The pK, value of acetonitrile, as measured 
by titration against perchloric acid in glacial acetic acid, 
is reported to be --4.2,17 but a much lower value of 
- 10.1 has been calculated from conductivity measure- 
ments on solutions of the nitrile in 100yo sulphuric 
acid.18 The pK, value for anisole is estimated to be 
-6.54 & 0.02 l9 by measurement of the distribution of 
protonated and non-protonated ether in different 
solvents. Since this last value lies between the two 
extreme values for the basicity of acetonitrile competi- 
tion for the available triflic acid seems not unreasonable. 
This competition is diminished when the acid and nitrile 
are mixed and left for several hours before addition of 
the aroniatic substrate, i.e. the procedure followed in the 
majority of these reactions. 

1.1. spectroscopic evidence l4 indicates that proton- 
ation of a nitrile by triflic acid is a rapid reaction, but the 
nitrilium salts formed are only weak electrophiles,20 and 

attack on the aromatic substrate is expected to be slow. 
Jeffrey and Satchellzl have suggested that for the 
reaction between acetonitrile and phloroglucinol with a 
ZnC12-HC1 catalyst the rate-limiting step is probably the 
conversion of an initial x-complex intermediate into the 
o-complex. In common with many reactions of phenols 
and phenol ethers with weak electrophiles these acyl- 
ation reactions are regioselective and attack occurs in 
the position para to the OH or OCH, substituent. 
Where para-substitution is not possible as with 1,4- 
dimethoxy- and 1 ,kdihydroxy-benzene ketone yields are 
poor. A similar effect has been noted for the related 
Gat termann reaction .22 

Reactiovls of n-Butyronitri1e.-Following a similar 
procedure to that established for the reactions of ace- 
t onitrile, reaction bet ween t rifl ic acid, n-but yronitr ile, 
and various phenols and phenol ethers a t  room temnper- 
ature over 2-3 weeks gave the acylation products 
shown in Table 3. The use of n-butyronitrile under 
Houben-Hoesch conditions has been reported only for 
resorcinol (no ketone yield given) 23 and phloroglucinol 
/74% yield of 2,4,6-(HO),C,H,COPr11].21 The low 
product yield obtained in the reaction of phloroglucinol 
with triflic acid is again a reflection of the difficulty of 
isolating the product. In general, the results with n- 
butyronitrile follow closely those obtained with aceto- 
nit rile. 

Reactions of Mo fro- and Tri-ch1oroacetonitriles.-Limited 
availability of these more expensive nitriles necessitated 
a slight change in experimental procedure. Rather than 
adding a solution of the aromatic substrate in the nitrile 
to a premixed solution of the nitrile and triflic acid at 
room temperature, in these reactions the triflic acid was 
added slowly to a stirred mixture of the nitrile and the 
aromatic substrate, and the mixture was then stored at  
room temperature for 11-20 days before hydrolysis 
and isolation of the acylation products shown in Table 4. 
For reasons outlined above this procedure has the dis- 
advantage of increasing the possibility of competition 
between the nitrile and the aromatic substrate for the 
available acid, but less nitrile is required. Moderate to 
good yields of ketones are obtained provided the mixture 
of nitrile and aromatic compound is homogeneous. 
When this is not the case, as in the reaction between 
resorcinol and CH,ClCN, a low yield of product results. 

TABLE 4 
Acylation reactions of phenols and phenol ethers with niono- and tri-chloroacetonitrile and  trifluoromethane- 

sulphonic acid 

Nitrile 
ClCH,CN 
CC1,CN 
ClCH,CN 
CC1,CN e 

ClCH,CN 
CC1,CN 
ClCH,CN c?d 
CC1,CN c*d  

Aromatic 
substrate 

C,H,OMe 
C,H,OMe 
I,3-(HO),C,H4 
1 ,3-(HO),C,H4 
1 ,3-(Me0),C6H, 
Z,3- (MeO) ,C, H, 

1 ,3,5-fMeO),C,H3 
1,3,5,-(M&) 3C6f€3 

Reaction 
timcldays 

1 1  
17 
14 
15 
14 
19 
18 
1 0  

Product 
4-lfeOC6H4COCH,C1 

2,4-(H0),C,H4COCH,Cl 

3,4-(Me0) 2C,H4COCH,Cl 

(CICH,CO),NH 

4 -M tlOC, H4COCCl, 

2,4-( FZO) 2CaI 14COCC1, 

2,4-(MeO)2C,H,COCC1, 

Pield 

63 
59 
23 
52 
96 
59 
37 & 

e 

(%I a 

a Yield of isolated product based on aromatic substrate taken. a lisirig a niol ratio of acid : riitrile : aromatic substrate of 1.5 : 1.5 : 1 
With diethyl ether as solvent. a t  rooin temperature. Using a rnol ratio of acid : nitrile : aromatic substrate of 3 : 1.5 : 1. 

Recovery of 1,3,5-(MeO),C,H, >87%. 
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In  an effort to overcome this problem a solvent was used 
for some of the reactions. In  the case of 1,3,5-tri- 
methoxybenzene, which was almost insoluble in both 
CH,ClCN and CCl,CN, this was added as a solution in 
diethyl ether to a stirred suspension of the nitrile and 
triflic acid; in neither case was any acetylation product 
observed. The reaction of CH2C1CN and 1,3,5-trime- 
thoxybenzene was also attempted with dichloromethane 
as solvent with a similar lack of success. Whereas the 
reaction of trichloroacetonitrile in ether gave only 
unchanged starting materials, the reactions of CH,ClCN 
gave bis(chloroacety1)amine in 37 and 16% yields when 
ether and dichloromethane respectively were used as 
solvents. In  a control experiment the same compound 
was obtained in 41% yield after hydrolysis of a mixture 
of chloroacetonitrile and triflic acid (1 : 1 mol ratio) 

L 
CICH-CN + CF3S0,H [CICHZCENH]+ C3SCF3 

11 CI c H*CN 

1 CICH,CONH COCH,CI 

( 1 )  

SCHEME 3 

CICH,C (OH)=NCOCH,CI 

(2) 

after 36 11 at room temperature suggesting that it may be 
formed by the reaction sequence given in Scheme 3. 
Similar dimerisation reactions of nitriles having a- 
hydrogens have been reported to take place with HC1 
at temperatures in the range 0-20 0C.25-27 Bis(ch1oro- 
acety1)amine has been described previously 26 but with- 
out spectroscopic detail. 1.r. spectroscopy indicates 
that it is a mixture of the tautomers (1)  and (2) as 
evidenced by bands a t  3 247 [.(OH)], 3 165 [v(NH)], 
1 754 [v(C=O)], and 1 543 cm [v(C=N). Trichloro- 
acetonitrile does not dimerise when mixed with triflic 
acid even after 6 days, but instead affords an 18% yield 
of trichloroacetamide after hydrolysis. 

Reactions of Malononitrile and Succinonitri1e.-A major 
difficulty in the reactions of aliphatic dinitriles is that  
they are insoluble in the reaction medium. Successful 
acylation of anisole to  give 4-hkOC6H,COCH2CN (40 yo 
yield) was achieved by addition of triflic acid to  a sus- 
pension of malonitrile in anisole, followed by stirring the 
mixture a t  room temperature for 11 days. This pro- 
cedure was not successful with other phenol ethers and 

phenols. The use of a solvent in these reactions has 
met with only limited success. ICouben-Hoesch re- 
actions are usually carried out in diethyl ether or methyl 
acetate,6 but triflic acid reacts readily with these and 
most other common solvents.' Attempted reaction 
between nialononitrile and resorcinol by addition of 
triflic acid to 3n ethereal solution of the nitrile, followed 
by addition of a solution of the phenol in the same solvent 
gave only recovered starting materials after 16 days a t  
room temperature. Reaction between succinonitrile 
and 1,3-dirnethoxybenzene also failed under similar 
conditions. Aromatic ancl chlorinated solvents have 
limited utility as they are invariably poor solvents for 
phenols and phenol ethers, and of the many solvents 
investigated only nitromethane was successful. Even 
with this solvent work-up was difficult and product yields 
were low. Slow addition of triflic acid to a solution of 
malononitrile in nitromethane followed, after 40 min, 
by the addition of 1,3-dimetlioxybenzene in nitro- 
methane gave, after 12 days at room temperature, a 
39% y.ield of 2,4- (MeO),C,H,COCH,CN. Under similar 
conditions reaction between malononitrile and phloro- 
glucinol in nitromethane gave only a viscous, brown oil, 
which undoubtedly contained acylation product, but a 
satisfactory separation procedure could not be achieved. 
Succinonitrile under comparable conditions gave 2,4- 
( H0),C6H3COCH2CH,CN (37 yo yield) with resorcinol. 

Despite the limited success of these reactions it is 
interesting that only one of the nitrile groups react with 
the aromatic substrate under the conditions employed. 
Zil'berman et ul.255,28 have reported that, with the 
exception of adiponitrile, the dinitriles NC(C€I,),,CN 
(n = 3, 4, 6, 7,  and 8) react with HCl under mild condi- 
tions to form the corresponding di(ch1oroimonium) 
dichlorides, [ H,N=CC1(CH2)lLCC1=NH2]2 '- 2C1-. In the 
acylation reactions of dinitriles with triflic acid there 
was no evidence of any products of the type ArCO- 
(CH,),COAr, ArCO( CH,).CON H,, or ArCO( CH,),CO,H 
indicative of the formation of dinitrilium salt inter- 
mediates. The only report of a reaction of a dinitrile 
under Houben-Hoesch conditions is that  between suc- 
cirionitrilc and resorcinol to give 2,4-( HO),C,H,COCH,- 
CH,CO,H in unspecified yield.z9 I t  is not clear from 
the report of this work whether this is best explained by 
the formation of di(ch1oroinioniuni) salt or dinitriliurn 
salt intermediates, or whether the second nitrile group is 
only converted into the carboxylic group on final 
hydrolysis. 

E XPE RI hl ENTA L 

Acetonitrile and n-butyronitrile were purified by distil- 
lation from P205, and tlien from CaII,. Trifluorometliane- 
sulphonic acid was distilled and the fraction b.p. 160- 
162 "C was used. All other starting materials were com- 
mercial samples used without further purification. In all 
the reactions described the trifluoroni~ethanesulphoIlic acid 
was recovered from tlie product mixtures and recycled 
according to a previously described procedure.2 1.r. 
spectra were recorded 011 a Perkin-Elmer 735 spectro- 
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photometer, lH n.m.r. spectra on a Perkin-Elmer R32 
spectrometer, and mass spectra on an AEI MS902 instru- 
ment. 

Reactions of Anisole.-(a) Preliminary experiments. 
Dropwise addition of acetonitrile (8.2 g, 0.2 mol) over a 
period of 1 h to triflic acid (30.0 g, 0.2 11101) maintained a t  
15 "C gave a bright yellow solution, which was stirred for a 
further 1.5 h before dropwise addition of anisole (43.3 g, 
0.4 moIJ over 2 h, whereupon the reaction mixture turned 
red. U'ater (70 cni3) was then added, and the mixture 
heated under reflus for 1.75 h. The organic phase was 
washed with water, dried (anhydrous MgSO,) , and tlistillcd 
giving anisole (84.6 g ,  800/, recovery), ant1 a pot residue 
which was recrystallised t o  give white needles of 4-metlioxy- 
acetophenone (1.68 g, 0.012 niol, Go/,), ni.p. 38-40 "C (lit.,:i" 

\\'hen triflic acid ( 1  5 0 g, 0.1 mol) was added dropwise 
during 1 h to ;L stirred mixture of anisole (10.8 g, 0.1 mol) 
antl acetonitrile (4.1 g, 0 .1  mol), and stirring was then 
continuetl for 2.5 h, hydrolysis of the reaction mistare gave 
4-methosyacetophenone (0.34 g, 0.002 3 11101, 20/0). 

1)ropwise addition of triflic acid (16.0 g, 0.1 mol) cliiring 
20 min to acetonitrile (4.2 g, 0 .1  mol) cooled to between 
-12 and -7 "C followed by stirring for 90 rnin before 
addition of aiiisole (10.8 g, 0.1 niol) during 40 min, and 
s t o r q e  of the reaction mixture a t  0 "C for 12 days gave, 
after hydrolysis, 4-methoxyacetophenone (2.3 g ,  0.01 5 
niol, 1 5'%), together with white crystals of 1,1-bis(4,4'- 
climet1ioxyphenyl)ethene (0.5 g, 0.002 1 mol, 5 % ) ,  1ii.p. 
139-141 "C (lit.,,l m.p. 142 "C) [6(CDCl,) 3.84 (6 H, s, 
OCH,), 5.30 (2 H, s, =CH,), 6.89 (4 H, d,  A part of Ah' XX' 
spectrum, J A x  9 Hz),  7.32 (4 H, d, X part);  wz/e 240 ( M k ' )  

Addition of acetonitrile (41.0 g ,  1 . O  niol) dropwise during 
1 11 to triffic acid (15.0 g, 0 . 1  mol) cooled to - 7 "C, followed 
by addition of anisolc (10.8 g ,  0 .1  niol) during 1 h while 
maintaining the same temperature, then stirring for a 
further 2.5 11 followed by hydrolysis, failed to  give any 
ketone product. 

(1)) IZ>fject of increasing the t r i~uorome thanesu lp l io~~c  
mid coizcerttvation. In these experiments the trifl ic acid 
was atltlecl slowly during a period of 30 niin to the aceto- 
nitrilc with vigorous stirring, and the mixture was then left 
a t  room temperature for 3 11 before addition of the anisole 
(5.4 g, 0.05 mol) during 30 min. The mixture was then 
put aside for a period of 12-21 days a t  room temperature 
before hydrolysis. 

Typical  Procedure f o r  the Acetylation Reactions with 
rlcetonitriZe.--Tlie triflic acid (22.5 g, 0.15 mol) was atlclecl 
dropwise during 30 min to acetonitrile (3.1 g, 0.075) a t  
room temperature, and the mixture was left a t  rooni 
temper,tture for 1.5-3.5 11 before addition of the phenol or 
phenol ether (0 .05 mol) as a solution in acetonitrile (12 mi3). 
The n h t u r e  was then stored a t  room temperatur-r: for 22 
to 17 days before addition of water ( 7 0  cm3)), and heating 
under reflux for ca. 1.5 11. Tlie organic layer was separated, 
dried (anhydrous MgSO,) , and the excess of acetonitrile 
was removed by distillation t o  give a pot resid tie which 
was purified by recrystallisation. The results are givcn 
in Table 2 and the products were identified from the follow- 
ing data.  LL-HOC,H,COCTI,: 1ii.p. 107 "(: (from Et,C)) 
(lit. ,3o m.p. 108.5-110 "C), S(ClIC1,) 3.58 (3 H, s, COCH,), 
6.96 (2 € 3 ,  d, A part of AA'XS' spectrum, J,,;Y 8.5 H z ) ,  
7 92 (2 H, d, X part) ; tlie signal for 01-1 was not otxwrved. 

4-HO-3-CH3C,H,COC.I-I,: m.p. 105.5--106.5 "C (from 

11i.p. 38 -39 *C). 

1 00 yo] . 

The results are given in Table I .  

H,O) (lit.,30 m.p. 104 "C), G(CDC1,) 2.25 (3 H, s, CH,), 
2.53 (3 H, s, COCH,), 6.71 (1 H, d, 5-H, J5,8 8.5 Hz), 7.61 
(2 H, dd and d overlapping, 2-H aiid 6-H, J2,6 2.5 Hz), 
7.02-7.32 (1 H, broad s, O H ) ;  vll,ax. 3 067 (OH) and 1 647 
(C=O) c11i-l; m / e  150 (iW") 48.6%. 

2,4-(RileO),C,H3COCH,: 1n.p. 35-37 "C (from Et,O) 
(lit.,3o n1.p. 39-41 "C), S(ClIC1,) 2.58 (3 H ,  s, COCH,), 
3.87 ( 3  H, s, OCH,), 3.92 (3 H, s, OCH,), 6.55 (2 H, dd and d 
overlapping, 3-H and 5-H, J 3 , 5  2.5 Hz)  and 7.86 (1 H ,  d, 
G-H, J 5 , 6  8.5 Hz). The i.r. spectruin was identical t o  tha t  
of an authentic sample. 

2,4-(HO),C,H,COCH, : 1ii.p. 238-140 "C (from H,O) 
(lit.,32 m.p. 140-141 "C), S[(CI>,),CO} 2.5 (3 H, s, COCH,), 
6.25 (2 H, dd and d overlapping, 3-H and 5-H, J 3 , 5  2.5 Hz),  
7.58 (1 H, (1, G-H, J5 .6  8.5 Hz), 9.25 (1 H, broad s, OH),  
antl 12.4 ( 1  W, broad s, OH). 

2,5-(McO),C,H,COCH,: ycllow oil (lit.,30 1n.p. 18-20 "C), 
j).p.in. rel. to external P-C,H,Cl, reference (neat liquid) 

s ,  OCH,), -1-0.72 (2 H, tltl and (1 overlapping, 3-H and 4-H, 
.Jfl,4 8 l I z )  and -+0.34 (1 H, (1, GH, J 4 . 8  2.5 Hz); m/e 180 

2,4,G-(MeO),C,H2COCH,: n1.p. 98 - 100 "C (from Et,O) 

3.69 (6 H ,  s, OCH,), 3.70  (3 I-I, s, OCH,), and 5.97 (2 H, s, 
3-H and 5-H); wz/e 210 ( M k ' )  17.6%. 
2,4,6-(€IO),C,H2COCH,,H30: m.p. 216-218 "C (from 

H,O) (lit.,,l m.p. 219 "C), 6{ (CD,),CO} 2.60 (3 H, s, COCH,), 
3.20 (2 H, broad s, H20), 5.94 (2 H, s, 3-H and 5-H), 9.20 
(1 H, broad s, OH), and 1 1.65 (2 11, broad s, OH). 

Reactions of n-~lutyron.itvile.-TrifIic acid (22.5 g, 0.15 
mol) was added dropwise to n-butyronitrile (5 .2  g ,  0.075 
mol) (luring 40 niin with stirring and the mixture was left 
a t  room temperature for 3 h before the phenol or phenol 
ether (0.05 mol) was added as a solution in n-butyronitrile 
(12-15 cm3) during it. period of 40 inin. The mixture was 
stored for 24 clays before addition of water (50 cm3), and 
heating under reflux for 1 h. The work-up procedure was 
similar t o  tha t  used for the reactions of acetonitrile. The 
results are given in Table 3, antl the products were identified 
froin tlie following data. 4-HOC,H4COPr~l : imp. 90.5- 
92 "C (from aq. EtOH) (lit.,30 m.p. 91 "C), G(CDC1,) 1.05 
( 3  €I, t, C€33, J 7 Hz), 2.83 (2 H, sextet, CH,), 2.98 (2 H, t ,  
CH,CO, J 7 Hz),  7.01 (2 H, (1, A part of AA'XX' spectrum, 
J S X  8.5 Hz), ant1 7.96 ( 2  H, (1, X part)-the signal for OH 
was not seen; m / e  164 (Ad I * )  26.7%; vlnax. 3 360 (OH) arid 

4-NO-3-CH3C,H3COPrf1: 1ii.p. 127-1 28 "c (from C,H6) 

1.78 (2 H, scxtet, CH,), 2.32 ( 3  H, s, CK3), 2.92 (2 H, t ,  
CH,CO, 7 Hz), 6.90 ( 1  H, t l ,  5-H, J 5 , G  8 Hz), 7.76 (2 H, 
dtl arid tl ovcrlrtpping, 2-H and 6-H, J 2 , ,  2.5 Hz), and 7.32 
( 1  I-I, broad s ,  OH);  w/e 178 ( I C l f . )  45.676; v,,,,,. 3 365 
(OH) ant1 1 678 ( G O )  c n P .  

2,4-(l\ileO),CGH,COPr1' : yellow oil, b.p. 140-142/1 rnniHg 
(lit.33 b.p. 14G-147 "C, 2 mmIIg), 6(CDC1,) 0.92 (3 H, t, 
CH,, .r 7 IIz), 1.56 (2 H, sextet, CH,), 2.82 (2 H, t, CH,CO, 
J 7 Hz) ,  3.75 (3  H, s, OCH,), 3.78 ( 3  H, s, OCH,), 6.35 (2 H, 
tld and cl overlapping, %€I and 5-FI, J3, fr  2 Hz), and 7.56 
( 1  H, (1, G-H, J6,6  9 H z ) ;  nz/e 208 (iW+*) 14%; v,,,. 1 681 

2,4-(IIO),C6H3COPr1*: 11i.p. 65-65.5 'C (from light 
petroleum) (lit.35 m.p. 68-70 "C), 6[(CU3),CO] 0.93 (3 H ,  t, 
CFI,, J 7 Hz), 1.66 (2 €1, sextet, CH,), 2.84 (2 H, t, CH,CO, 
J 7 Hz), 6.24 (2 €I, dd and d overlapping, 3-H aiid 5-H, 

-1-4.92 (3  11, S ,  COCH,,), -+:3.82 (:I 13, S, OCH,), +3.75 (3  H, 

(A4 ' - )  52.9%. 

( l i t 3  11l.p. ioo-io3 oc), G(CDC~,) 2.37 (3 H, s, COCH,), 

1 660 (C=O) cn-1. 

( i i t . , 3 4  111.p. 132 oc), qcixi,) i.oi! (R 13, t, C H ~ ,  J 7 H Z ) ,  

(C=O) cn-1. 
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J 3 . 5  2.5 Hz), 7-60 ( 1  H, d,  6-H) J 5 . 6  11.5 IIz) alld 12.62 ( 1  H, 
broad s, 0H)-the signal €or the OH in the 4-position of 
the  aromatic ring was not seen; vtz/c 180 (IVl' ') 34.8(%,; 
v ~ , , ; ~ ~ .  3 322 (OH),  and 1 639 ( G O )  cm 1. 

mmHg (Found: C, 65.3;  31, 7.4. C,,W,,O, requires C, 
65.5; H, 7.6%), G(CDC1,) 0.92 ( 3  H, t, CH,, J 7 Hz), 1.62 
(2 H, sestet ,  CH,), 2.82 (2  H ,  t, CH&O, J 7 H L ) ,  3.69 (6 €1, 
s, OCH,), 3 . 7 1  ( 3  H, s, OCH,), antl 5.98 (2 H, s, H, and €I5); 
rn/e 238 ( M + ' )  6 . 1 % ;  vlnnx. 1 709 ( C L ~ ) )  cin 1. 

2,4,6- (HO) ,C6H ,COI'rI1 : ni . p. 1 8 1 ,5- 1 8 3 "C (lit . , 24 ni . p. 

(2 €1, sextet, CH,), 2.97 ( 2  11, t, CH,C,O, J 7 ~ I z ) ,  5.84 (2  I-1, 
s, 3-H and 5-H),  and 10.0-12.4 (cn.  3 H, broad s, OH); 
ns/e 196 ( M " )  27.176;  v,,,~,,. 3 496, 3 448, 3 367 (OH), antl 

4-MeOC,H,COE'r11 : b.p. 135-IS6 "C/lO mmHg (ni.11. 
20 "C) (lit.,36 b.p. 162--163 T / 2 0  mmHg) 8(CJ)CL3) 0 95 
( 3  11, t ,  U-I, ,  J 7 Hz), l.M (2 H, sextct, CH2), 2.75 ( 2  11, t, 
CH,CO, J 7 Hz),  3.70 ( 3  H, s, OC€l:J, 6.72 (2  11, (1, A part 
of AA4'XX' spectrum, J A S  9 Hz), ant1 7.72 (2  €1, (1, S part) ; 
vnldX. 1692 (C=O) cm-'; giz/c 178 ( A l l ' )  14(;(,. 

Reactions of n / l o n o c l i l o l . i ~ c 4 c e f o ~ ~ t ~ ~ ~ ~ c . -  -(a) il'itlc tviflic (wit.?. 

The acid (3.0 g, 0.02 mol) was  atltltvl slowly to tlic nitrilr 
( I  .5 g, 0.02 rnol) cooled at -711 "C. l'lic niixtiirc. was 
allowed to  warn1 to  room tcmpcr;itiirc-, ant1 was iriaintaitird 
at thjs temperature with intermittent s11;tliing for 3fj I 1  

before bcing stirrcd with water (15 cni:]) (liiriiig :1 1 1 .  l ' l i c  

white needles which prwipitatec-1 xvcre i(lcmti1ied as 1)is- 
(c1iloroacetyl)arniii~~ (0.7 g ,  0.O08 mol, 4!(:,{)), 111.1). l ! ) l - -  
193 "C (from EtOH) (Fouxitl: C, 28.4; €3,  3 .3 ;  ( - 1 ,  40.9;  
N, 8.3. Calc. for C,H,Cl,NO,: C, 28 2 ;  I € ,  2 .9 ;  C'l, 41.9; 
N, 8.20/;,), 8[(CD,),CO] 2.80 ( 1  H, s, NII)  antl 4.85 (4 11, s,  

120 ( M  - CH,Cl)+ 41.6[y0, 77 (CII,CIOO) I. lOO(:h, 4!) 
(CH,Cl)+ 82.8yo, and 42 (CH,=C=Oj 

(b) With pl~enols and phenol et l ievs.  Triflic ;Lci(l (5.t; g, 
0.037 niol) was added during 30 min t o  ;L mixture of the 
nitrile (2.8 g, 0.037 rnol) and tlie aromatic siibstratc. (0.025 
niol). The mixtiire was stirred for 1 h a t  room tcniperature 
and then left at this temperature for 11-19 days. 
The intense red solution was then stirred with water ( 2 5  
ems) for 1 11, antl tlie prodiict was either filtered off directly 
and recrystallisetl, or the solution was extracted repeatedly 
Ivith diethyl ether, and the product obtained by cvaporxtiori 
of tlic solvent from tlic dry extract. 111 sonic C;LSC'S it. \ u s  
necessary t o  separate the protluct from tlic starting ni;tteriatl 
by  chromatography (alumina; Et,O cluaut). 'I'lrc rcbsirlts 
arc given in Table 4, and the products were i(lcntifict1 from 
the following data .  4-MeOC,H4COCH,CI : ni .p. 98- 
100 "C n1.p. 102 "C), S(CDC1,) 3.92 ( 3  H, s, OCI-IJ, 
4.69 ( 2  H ,  s, C11&l), 6.98 (2 H, tl, A part o f  an ,Ih',XX' 
spectrum, Jax 8.6 Hz), m d  7.96 (2 H, (1, X par t ) ;  nz/c 
184 (n/r+') 2.8%) and 135 (A1 - CH,Clj l00(;/,,; vllkLx. 

2,4- (HO) ,C,H,COCH,CI : in .p. 1 RO- 132 "C ( 1  it. ,:IH in .p. 
130 "C), 8[(Cl),),CO] 4.8% (2 H, s. CH,Cl), 6.65 ( 2  H ,  tltl and 
d overlapping, 3-H ancl 5-11, J:5,r, 2.5 Hz),  7.92 ( I  H ,  d,  
6-H, J S , ,  8.5 HZI  ant1 l l . f i7  ( I  H, s, OH)-the signal for 
the OH in the 4-position of the aroxnttic ring W;LS not scen ; 
vIllCLx. 3 289 (OH) and 1 626 c n - l  ( G O ) .  

* The two carboriyl absorptions arc probably tluv to thc 
presence of rotational isonicrs ; similar rotational isonicrs h a w  
been noted previously for chloroacctone, 1,3-dichloroacetonc, 
and a-chloroa~etophenonc.~~ 

2,4,6-(Me0),C,H:COPrn: yellow oil, 11.11. 158--60/l 

180-181 *C,) G[(CJI,),CO] ().!I2 (3 11, t, CrlI:l, J 7 Hz), 1.58 

1 612 (C=O) cni-1. 

4 

CH,CO); ~ t / e  169 (i'ld'.) 1.80/, 1:34 (!If - C1)' 74.8O/;,, 

58.5';(,. 

1 690 (C=O) cn-1. 

2,4-(MeO),C,H,CO~:H,CI: m.p. 114-116 "C (lit.,, m.p.  
114-115 "C), [(CD,),CO] 3.95 (3 H, s, OCH,), 4.05 ( 3  H, s, 
OCH,), 4.84 (2 H, s, CH,Cl), 6.68 (2 H, dd  and d overlapping, 
3-H ancl 5-15, J3,5 2 Hz), and 7.85 ( 1  H, d, 6-H, J5,6 8 5 
H z ) ;  m / e  214 ( M + ' )  12.2% and 165 ( M  - CH,CI)+ l0Oo,;,; 
vIl l~ly.  1 ti67 cni-2 (C=O). 

(c) I.lrith 1 , 3 , 5 - t v i ~ z c t l ~ o , ~ ~ ~ ~ e ~ ~ e ~ c .  Triflic acid (1 1.3 g, 
0.075 niol) was added during 30 min t o  chloroacetonitrile 
( 2 . 8  g, 0.037 tnol) antl the mixture was stirred for ;t further 
2.5 11 a t  room temperature before dropwise addition of 
1,3,5-trinietlioxybcnzeiie (4.2 g, 0.025 mol) in diethyl ether 
(25 crn:'). 'l'lic mixture was stored at room temperature 
for I!) days before addition of water (40 un3)  t o  give a 
mixture of 1.3,5-trimcthox~bcrizc1ic (3.4 g ,  87O/, rccovery) 
antl bis(cliloroacety1)aiiiine (1.6 g,  0.01 11101, 3774) separated 
by clirotii~itc~grapliy [hI,O,, light petroleum h.p. 30-40 OC 
antl dicthyl ether eluants]. 

A rc>peat o f  tliiy reaction but  using dichloroniethane (30 
cm3) as solvc.iit for the 1,3,5-triiiiethoxybenzene gavc 111s- 
(chlorc~acety1)amine (0 .5  g ,  0.003 niol, l(i%) atid 1,3,5- 
triiiicthosybcrizene (4.1 g,  '38(x1) was recovered. 

Reactions of Tviclilovoncelonitrile. -(a) lV i t /~  t v i j i c  g c ~ d .  
Slow adtlition of triflic acid (6 .0  g, 0.04 11101) t o  tricliloi-o- 
acctonitrilc (5.8 g, 0.04 niol) ; k t  room tcnipcrature ivitli 
stirring, followetl, after 6 days, by liyrlrolysis M ith iced 
wa tcr ( 1.5 citi'{) gavc white plates o f  tricliloroaccta~iiidt. 
(1.2 g ,  0.007 mol, 1 8 O / , ) ,  m.p. 137-138 "C (lit.,38 iu.p. 
140b 141 ('C). 'I'lie i.r. and l1-I n.1ii.r. spectra, of this coiii- 

poiiri(1 were ideiitical t o  those of  an autlicntic s:tniplc. 
(1)) Il'ifl/ p1icnol.s and phenol et l ievs.  The quailtities n i  

reactants and cxpcrimental procvdure cmploycd were 
similar t o  tliosc described for tlic reactions of cliloro- 
acctonitrilc. The results are included in Table 4, and t h o  
products were identified from the  following data .  4- MeOC,- 
H,COCCI,: pale vellow oil (after chromatography), b.p. 
112-115 "C/l niniHg (Found: C, 43.1;  H, 2.9;  C1, 41.5. 
C~H,Cl,O, requires C, 42.6; H, 2.76; C1, 42.01O;r,), S(CljC1,) 
4.48 ( 3  H, s, OCH,). 7.57 (2 H, d,  ,4 part  of A'L'XX' spec- 
trum, JAlx 9 Hz)  and 8.88 (2 H ,  d ,  X part) ;  v,,,<,~. 1 701 
( G O )  an-'. 

2,4-(HO),C,H,COCCI, : 1n.p. 138- 14 1 "C (lit. ,39 m. p. 
142.5 "C), 8[(CI13),CO] 6.56 (2 H, dd ant1 d overlappinq, 
3-l-1 a n d  &€I,  J 3 , 5  2.5 Hz),  8 .3  (1 H, d ,  H,, J 5 , 6  8.5 € 3 ~ 1 ,  
10.08 ( 1  H, broad s, OH),  and 11.42 (1 €I, broad s, O H ) ;  
m / c  254 ( A l l  * )  3.7% and 137 (A1 - CCl,)' l Q O ~ , ;  v , , ~ : ~ ~  
3 275 (OH) and 1 639 ( G O )  cni-1. 

~,4-(RlcO),C,H,COCCI,: b.p. 153 "C/O.5 mmHg (lit . ,40,41 

b.p. I53 *C,/0.5--0.6 mniHg; imp. 55 "C), 6(C11CI3) 3.85 
(6  11, s, OCH,), 6.54 (2  13, dd antl d overlapping, 3-€3 ant l  
5-H, J3 ,5  2 Hz), antl 7.73 (1 H, cl, 6-H, , J 6 , ,  9 €12); m/e 282 
(111 I ' )  I.l')L and 165 (AT - CCI,) 100(>/, ; v,~ , . ,~ .  1 7:13 rti:tl 
1 706 cn-1 (C=O)*. 

Reactions of Mdononitvik?- (a) IVzf l~ anisole. l'rifl ic 
acid (5.6 g, 0.037 mol) was added during 3 0  rniti to a stirrcrl 
suspension of malononitrile (2.4 g, 0.037 niol) in  ;inisolc 
(2.7 g ,  0.025 mol), and the mixture was stored for 1 1  days  
lxhfore addition of water ( 2 0  an3), antl stirring for 3 11 in a 
bath of iced Tvater. The precipitate which formed wac; 
f i l t c w c l  otf, waslied with water, and then with ether, and 
finally (tried t o  give pale yellow crystals of 4-methoxy- 
cyanoacetoplienone (1.35 g, 0.01 niol, 40'70), 11i .p.  ]BY--  
131 "C (1;ound: C, 68.8; H, 5 . 5 ;  X,  8.1%. Calc. for 
Cl,,HOSCIB: C, 68.6;  H, 5.2; N, 8.07;,), 8i(CD,),CO] 3.95 
( 3  H, s,  OCH,), 4.50 (2 H, s ,  CH,CN), 7.09 (2 €1, d,  11 part 
of AA'XX' spectrum, Jax 8.5 Hz), and 8.02 (2 H, cl, X 
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part);  nz/c 1 7 5 .  (h’!+’) Z4.gc% and 135 ( M  - CH,CN)’ 
1007{) ; v,~,,,,, 2 258 ( E N )  and 1 688 cni-1 (C=O). 

(b) With 1,.3-dinzet/zox?iDenzcne. Triflic acid ( I  1.25 g, 
0 . 0 7 5  niol) was adtled tlnring 35 min to  a solution of malono- 
nitrile (2 .4  g, 0.037 niol) in nitromethane (10 cm3) and the 
mixture was left at room temperature for 40 niin before 
the dropwise addition of a solution of 1,3-dirnethoxy- 
benzene ( 3 . 5  g, 0.025 niol) in nitromethane (25 cm3) during 
40 min. The deep-brown reaction mixture was stored 
a t  room temperature for I 2  days before addition of  ice 
( 5 0  g ) ,  and stirring for 1 11 in a bath of iced water. Ether 
extraction gave a dark-brown oil, which was dissolved in 
chloroform, tlecolourised with charcoal, and concentrated 
before addition of light pctrolcum, to precipitate 2,4-di- 
metlioxq.c?ianoac~tophenoiie ( 2 . 0  g ,  0 . 0 1  11101, 3974), m p .  
150-151 “C (Iiouncl: C, 6 3 . 7 ;  H, 5.3;  N ,  6.8(?;. Calc. 
for CllHllNO,: C, (54.4; H, 5.4; N, 6.8(yo),  S(CI>CI,) 

CN) ,  6.58 2 H, dd arid d overlapping, 3-H and 5-fI, 
2 Hz) and 7 . 9 4  ( 1  H, d ,  6-15, J5,ti 8.5 Hz); m / e  205 ( & I i * )  
40.2% and 165 (Ill - CH,CN)’ l O O ~ : , ;  vIIIIX. 2 232 (EH) 

Renct ion of Sztccinonitvilc with IicsorcinoZ.--I~eaction 
between triHic w i d  (1  1 . 3  g, 0.075 mol), succinonitrilt: 
(6.0 g, 0.075 tnol) antl resorcinol (5 .5  g, 0.05 niol) in nitro- 
metlmnt: ( 5 0  cni;l) accordins to the procetlure dcscribcd in 
t h e  previous expvriment, gavc, on hydrolysis after 12 clays 
a t  room tcmperature, recovcrcd rcsorciriol (3.0 g, 56:/:, 
recovery). Ivaporation o f  thc iiitrometliatie gave tiectllcs 
of 2,4-diliyclroxy-~-cyariopropioplici~o1ie (3 .5  g,  0 . 0 1  8 mol, 
3 7 3 ) ) ,  1n.p. 203--205 “C (li t . ,4” m.p. 205.5-207.5 “C) 
Sl(CI,,),CO] 3.80 (2 H, t, CH,CO, J 7 IIz) ,  3.48 ( 2  11, t ,  
CH,CN), 6.54 (2 H, cld and cl overlapping, 3-H atid 5-H, 
J3 ,5  2 Hz) and 7 . 8 2  ( 1  H, d,  G-H, .J5,6 8.5 Hz);  vrllnx. 3 226 
(OH), 2 222 ( G N )  antl 1 631 cn-l ( G O ) ;  v i / c  191 (M”) 
36.9:; a n d  137 ( A T  -- CH,CH,CK)+ lOO()h. 

[9/1;277 Reccivcd, 18th Srptcnibev, 19791 

3.91 (3 H, S, OCH,), 3.98 ( 3  €I, S ,  0CH3),  4.06 (2  H ,  S ,  CH,- 

and 1 656 cm-1 (C-0). 
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