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charcoal, and evaporated to  dryness in the evaporator. 
The product was taken up in 150 ml. of methanol and cooled 
for several days in the freezer. The crystals were filtered, 
washed with acetone and dried, yielding 29.8 g. of crude 
material, 6170, m.p. 186-189" dec. An analytical sample was 
prepared from 1: 1 methanol ether, m.p. 189-190' dec., 
lit.,17 m.p. 193' dec. 

Anal. Calcd. for CdILOClNO~: C, 44.17; H, 6.12: K, 8.56. 
Found: C, 43.97; H, 6.29; S, 8.49. 

5-Al.lethylprolzne hydrochlorzde (V-a). A solution of 16.4 g. 
(0.1 mole) of A'-2-methylpyrroline-S-carboxylic acid hydro- 
chloride in I50 ml. of methanol was made and 50 mg. of 
platinum oxide Mas added. The mixture was hydrogenated in 
the Pnrr hydrogenator under 3 atm. of pressure for 0.6 hr., 
a t  which time the theoretical uptake of hydrogen mas com- 
pleted. The catalj st  was fdtered off and the solvent evapo- 
rated under a stream of air. A quantitative yield of 5-methyl- 
proline hydrochloride was obtained, n1.p. 184 -188'. An 
analytical samplr was obtained from methanol, m.p. 191- 
192", lit.,19 m.p. 186-187'. 

Anal. Calcd. for CsH12ClK02: C, 43.50; H, 7.25; S, 8.46. 
Found: C, 43.66: H, 7 . 2 i .  S,  8.50. 

5-MethyZprolzns (VI-a). The free amino arid was obtained 
from thc hydrorhloride by passing an aqueous solution 
through a column of Amherlite IR-45 in the acetate cycle. 
The effluent was taken to dryness under vacuum and the 
residue was recrystallized from isopropyl alcohol, m.p. 188- 
189". 

Anal .  Calcd. for CBHI1N02: C, 55.81; H, 8 . 3 :  S, 10.86. 
Found: C, 56.22; €1, 8.72; S, 10.60. 

il'-B,3-l)inaelhylp yrroline-5-carboxylzc aczd h ydrochloi ade 
(XS--b). The title compound was prepared i'rom ethyl 2- 
acetamido-2-carbethoxy-4-methyl-5-oxohexanoatc in the 
same manner as A'-2-methylpyrroline-5-carboxylic acid 
hydrochloride. The vield x-as 61%, m.p. 148-150". An analyt- 
ical sample was prepared from methanol mixed with ether, 
n1.p. 153-154'. 

Anal .  Calcd. for CiHlzClNOZ: C, 47.32; H, 6.76; N, 7.80 
Found: C, 47.45; H, 6.78; N, 8.01. 

&Y-Dirnethylprolzne hydrochloride (V-b). This compound 
was prepared by hydrogenation in the same manner as 5- 
methylproline hydrochloride. The yield was quantitative, 
m.p. 128-130'. An analytical sample was prepared from 
methanol, m.p. 131.5-133.0'. 

Anal. Calcd. for CiHI4C1SO2: C, 46.92; H, 8.35; S, 7.80. 
Found: C, 46.52; H, 8.30: N, 7.90. 

4,5-Dimethylproline (VI-b). The method of preparation 
was the same as for 5-methylproline. An analytical sample 
was prepared from isopropyl alcohol, m.p. 196.5-197.5". 

Anal. Calcd. for C7H13S02: C, 58.74; €I, 9.09; S, 9 79. 
Found: C, 58.36; H, 8.86; E, 9.33. 

A'-%f'henylpyrrohne-6-carboxy~zc acid hydrochlorzde (IV- 
c). The title compound was prepared from ethyl 2-acet- 
amido-4-benzogl-2-carbethoxybutyrate by the same method 
as Af-2-methylpyrroline-5-carboxylic acid hydrochloride. 
The yield was 5570, m.p. 169-173'. An analytical sample !+as 
prepared from a 1 : 2 methanol-ether mixture, m.p. 172-173". 

Anal .  Calcd. for CJ312ClN02: C, 58.54; H, 5.76; N, 6 29. 
Found: C. 58.43; H, 5.50: N, 6.20. 

6-PhenylproIznp hydrochloride (V-c). The method of prep- 
aration was the same as for 5-methylproline hydrochloride; 
however, the product crystallized only once after standing in 
the frerzer for 2 years. It could not be recrystallized. The 
yield n-as 62% and the product was analyzed without further 
purification, n1.p. 115-1 17 '. 

Anal. Calcd. for C,IH&lS02: C, 58.02; H, 6.15; K, 6.15. 
Found: C, 58.38; II,6.37; S, 6.17. 

5-Phenylprolzne (VI-e). The method of preparation was tlie 
same as for 5-methylproline. An analytical sample was pre- 
pared from isopropyl alcohol, m.p. 213-214'. 

Anal. Calcd. for C11H1SS07: c, 69.10; R, 6.81; S, 7.33. 
Found: C, 69.57; H, 7.28; N, 7 23. 

RIDGEFIELD, S. J. 
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The reaction of 2-aminopyridine with methyl propiolate gave noi only the expected 2H-pyrido [l,2-a] pyrimidin-2-one, 
but also a noncyclic adduct of one mole of the aminopyridine and two moles of ester, methyl 2-(2-methoxycarbonylvinyl- 
imino)-l( 2H)-pyridineacrylate. The various methyl-2-aminopyridines reacted similarly to form methyl-2H-pyrido[ 1,2-a] - 
pyrimidin-sones. Unexpectedly, 6-methy1-2-anlinopyridine gave only this type of product. The other methyl-2-amino- 
pyridines gave, in addition, homologs of the 1:2 adduct above noted. A 1:l adduct, a methyl 2-imino-3(or 4)-methyl- 
1( 2H)-pyridineacrylate, could also be obtained in the reaction with 3-methyl-2-aminopyridine and 4-methyl-2-amino- 
pyridine 

The addition of amines to a,P-acetylenic esters 
has been reported to give p-amino-a,p-ethylenic 

* esters.' The addition of 2-aminopyridines t o  an 
a,f&icetylenic ester has not been reported. Hom- 
ever, this amine adds to methyl acrylate to give not 
only a noncyclic product derived from the amino 
tautomer2 but also a cyclic product derived from the 
imino tautomer of the aminopyridine. 2, It appeared 

(I ' ,  C. Moureu and '1. Lazennac, Bull. SOC. Chim., 35, 
1190 (1906). 

(2) R.  Adams and 1. Pachtcr, J .  A),L, Chem. Soc., 74, 54\11 
(1952). 

(3) G. R.  Z:il)pin, J .  Org. Cizenz., 23,  1358 (1958). 

of iiiterest to investigate the effect of the P-amino- 
pyridine tautomerism on its addition to an a,@- 
acetylenic ester such as methyl propiolate. 

By analogy with the reported reaction mith 
methyl acrylate, the addition of 2-aminopyridine 
l o  methyl propiolate might be expected to give two 
products, methyl 2-(2-pyridylamino)acrylate (I. 
R = H) and 213-pyrido [1,2-a]pyrimidin-2-one 
(11. R = H). 

Compounds having both types of structures are 
known. The acid produced by hydrolysis of I, 
2-(2-pyriclylamino)acrylic acid, caii be prepared by 
hydrolysis of diethyl (2-pyridylaminomethylene) 
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N NHCH=CHCOOCHs 
\ R* 

+ I 
HCECCOOCHB 

f 
HCECCOOCH8 

I1 

m a l ~ n a t e , ~  while I1 can be prepared by the reaction 
of 2-aminopyridine with 2-bromoacrylic acid. 

When 2-aminopyridine was mixed with methyl 
propiolate, a violently exothermic reaction oc- 
curred. The product was a red tar from which no 
identifiable substance could be obtained. However, 
if the reaction was carried out in ether solution a t  
1O-2Oo using equimolar quantities of the two 
reactants, a solid product slowly precipitated from 
the solution. Visual examination of this product 
showed that it consisted of a mixture of white 
crystals and orange crystals. These two substances 
could be cleanly separated by continuous ether 
extraction. The white, completely insoluble prod- 
uct was shown to be 2H-pyrido [1,2-a]pyrimidin-2- 
one (11. R = H) by comparison of its infrared 
spectrum with that of an authentic specimen. 
The slightly soluble, orange, crystalline product, 
m.p. 134-135’, had the correct analysis for C13- 
HI4K204, an adduct of one mole of 2-aminopyridine 
with two moles of methyl propiolate. This type of 
product will hereafter be called a diadduct. The use 
of an excess of 2-aminopyridine did not alter the 
nature of the products obtained. 

When this reaction was applied to the various 
methyl-2-aminopyridines, the results were similar. 
All except 6-methyl-2-aminopyridine gave a mix- 
ture of an ether-insoluble, high-melting, colorless 

in 2 9 4 3 %  yield. Only one product was obtained 
with 6-methyl-2-aminopyridine, a 77% yield of a 
high-melting, ether-insoluble, colorless solid. In  
each case, ether extraction gave a clean separation 
of the two types of products. All of the high- 
melting, insoluble products Tvere shown to be 
methyl - 2H - pyrido[1,2 - alpyrimidin - 2 - ones 
(11. R = CH3) by analysis and comparison of their 
infrared spectra with that of 2H-pyrido [1,2-a]- 
pyrimidin-2-one. Because 6-methyl-2-amino-pyri- 
dine had previously given only 1,s-naphthyridine 
derivatives in cyclization reactions5 and gave no 
cyclic product with methyl a ~ r y l a t e , ~  the high 
yield of 5-methyl-2H-pyrido [ 1,2-a]pyrimidin-Bone 
was completely unexpected. To further confirm the 
structure of this product, it was subjected to al- 
kaline hydrolysis. A good yield of 6-methyl-2- 
aminopyridine was obtained, showing that the 
compound did indeed have the pyridopyrimidinone 
st,ructure. The isomeric lJ8-naphthyridin-4-o1 would 
have survived this hydrolysis unchanged. 

Analysis of the colored, lower melting products 
showed that only the one from 6-methyl-2-amino- 
pyridine was a diadduct of the type given by 2- 
aminopyridine. Both 3-methyl-2-aminopyridine and 
4-methyl-2-aminopyridine gave a monoadduct ; 
that is, a 1 : 1 adduct o€ the amine and methyl pro- 
piolate. These monoadducts, horneyer, could be 
converted to diadducts by reaction with more 
methyl propiolate. In  the case of 4-methyl-2- 
aminopyridine, using an excess of methyl propiolate 
gave a low yield of monoadduct in the insoluble 
product, but also a higher yield of the more soluble 
diadduct in the ether solution. Neither 2-amino- 
pyridine nor 5-methyl-2-aminopyridine could be 
made to give a monoadduct, however. It appears 
that the type of adduct formed is largely dependent 
on the relative insolubility of the monoadduct and 
diadduct of a given 2-aminopyridine in ether. 
The structures considered for the adducts were 

R a N H C H = C  HCOOCH, N(CH=CHCOQCH,) 2 - R L $  

H 
I 

I11 

CH=CHCOOCH3 
I 

I 

CH=CHCOOCHs 
I 

V I  
product in 7-3470 yield and a lower melting yellow 
or orange product rhich was slightly ether-soluble 
(4) G. R. Lappin, J .  Am. Chem. S O ~ . ,  71, 3258 (1949). 
( 5 )  G. R. Lappin, J .  Am. Chem. SOC., 70, 3348 (1948). 

as follows. If the initial attack was a t  the amino 
nitrogen, the monoadduct would have the 2-(2- 
pyridylanlino)acrylate structure, I. The addition 
of the second mole of methyl propiolate could then 

_ _ _ ~  ~- 
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occur either a t  the amino nitrogen or the ring ni- 
trogen to  give either 111 or V. If the initial attack 
occurred a t  the ring nitrogen, the monoadduct 
~vould be a 2-imino-1 (2H)-pyridineacrylate (IV) 
and the second mole of methyl propiolate could 
react only a t  the imino nitrogen to  give a 242- 
methoxycarbonylvinylimino) - I (2H) - pyridine- 
acrylate (V). Another, but less likely, structure for 
the monoadduct is VI, which n7ould also give V as 
the diadduct. The fact that the monoadducts and 
diadducts were colored seemed to eliminate I and 
11 I from consideration. The st,rucLure of the mono- 
adducts was positively established as IV by their 
easy aliialiiie hydrolysis to  ammonia and a methyl- 
2-0xo-I(211) - pyridineacrylic acid (VII). Neither 
I nor VI could give these products. 

~;li-c~icoo GH3 TH=CHCOOW 

YSI 

With the structure IV established for the mono- 
adduct, the diadduct could only be V. 

Attempts to cyclize the monoadduct to I1 were 
unsuccessful; tlierefore, t>he addition of the 2- 
aminopyridine to methyl propiolate must not be 
stereospecific, but, must, rather, produce both the 
cis and trans monoadduct. The c is  adduct (IVa) is 
favorably dispobed for ring closure and immediately 
closes to IX. The t m w s  addiiet (IVb) is not favorably 
arranged for ripg closure and is isolated as either 
the monoadduct or diadduct. 

k i  COOCI& 
I 

JVa I V b  

The reaction of 2-aminopyridine and the methyl- 
aminopyridines has produced two unexpected and, 
a t  PreElent, unexplained results. First, 6-methyl-2- 
aminopyridine gave a good yield of pyridopyrimi- 
dinone, although in all previously reported reac- 
tions of this compound only noncyclic products or 
1 &napktkyridines have been produced. Secoad, 
noncyclic, noaresoilanre-stabil~zed, imino-form ad- 
ducts have been kola ted for the first time. Previously 
reported 3-aminopyridine derivatives substituted 
on the ring nitrogen have been either a quaternary 
salt such as i-methyl-2-aminopyridinium iodide, 
in which the pyridine ring is in its normal reso- 
nanee-stabi!idec$ form rather than the imino form 
or a cyclic derivative: of the imino form such as 
II. 

EXPERIMENTAL 

Addition of 2-aminopyridine to methyl propiolate. To a 
cold solution of 9.4 g. (0.1 mole) of 2-aminopyridine in 50 

ml. of ether, a solution of 8.4 g. (0.1 mole) of methyl pro- 
piolate in 10 ml. of ether was added. A solid precipitate 
appeared after 30 min. and appeared to continue to increase 
in amount for 48 hr. After this time, the produrt was col- 
lected by filtration and was then extracted with dry ether in 
a Soxhlet extractor until the effluent from the extraction was 
colorless. There remained undissolved 3.4 g. (24Tc) of off- 
white crystals, 1n.p. 248-250'. This material was shown to 
be 2Hl-pyrido[1,2-a]pyrimidin-2-oiie (II. R = EI) by com- 
parison of its infrared spectrum with that of an authentic 
specimen. 

The ether solution from the ext,raction was evaporated to 
dryness to  give 8.0 g. (29%) of gelloworange crystals (V. 
R = H), m.p. 134-135O after recrystallization from ethyl 
alcohol. 

Anal. Calcd. for C I & N ~ O ~ :  6, 59.5; H, 5.35; N,  10.7. 
Found: C, 59.8; E, 5.47; K, 10.5. 

When this experiment was reppated using 18.8 g. (0.2 
mole) of 2-aininopyridine and 8.4 FI. (0.1 mole) of niethvl 
propiolate, there mas obtained 3.8 g:of 11,R = i1, and 6.8g. 
of v. R = E. 

A'third experiment carricd out in the fiame manner, ex- 
cept that 9.4 g. (0.1 mole) of 2-aminopyridine and 16.8 g. 
(0.2 mole) of methyl propiolate were used, gave 2 3 g. of 
11, R = €1, and 10.5 g. of V, R -- EI. 

Adclztian of 5-inethyl-6aininopllrzd.Lne LO methyl propiolate. 
To a cold solution of 11.0 g. (0.1 mole) of 3-methyl-2- 
aminopyridine in 50 al. of ether, a solution of 8.4 g. (0.1 
mole) of methyl propiol~te in 10 ml. of ether was added. 
The reaction was quite cxot,hermic. and roolinp was required 
to prevent the holulion from boiling. After 24 hr. a t  5-10', 
the product was collected and extracted mith dry ether in a 
Soxhlet extractor, as in t h ~  reaction with 2-aminopyridine. 
The insoluble, whitr crjstalline product (11. R --. 8 - CHa) 
m.p, 226-228', weighed 6.0 g. (37'7). 

Anal. Cnlcd. for C&N,OI: C, 67.5; If, 5.00; N, 17.5. 
Found: C, 67.3; El, LL3? N, l i . 2 .  

By evsporaticin uf the cllier d u t i o n  there was obtained 
8.5 g. (44yL) of IV, IiC = 8 -- ('IT8, as golden yellow crystals, 
m.p. I 14-1 ltiom 

Anal .  Calcd. for C I O I I I ~ X ~ C ~ ~ :  C, 132.5; IT, 6.25; E, 14.59. 
Found: e, 62.1; EI, 6.44; K, 14.60. 

Addition oJ &net$yl-&aniinopyi idine to methyl propiolate. 
To a solution of 11 0 g, j t l . X  molr) of 4-methyl-2-aininopyri- 
dine in 200 ml. of ether was d d r d  8.4 g. (0.1 mole) of methyl 
propiolate. After 1 week the product pi'as collccted and ex- 
tracted as before. There was obtained 1.1 g. (7%) of I1 
R = 7 - CHa; n1.p 255-260O dec. 

Anal. Calcrl. for CsXTah&: C', 67.5; E, 5.00; N, 17.5. 
Found: C, 67.4; H, L I A ;  N, i7.X 

The soluble product \TV. 1% = 4 -CHI) was obtained as 
alcohol-ether, n1.p. 101- 

62.5; PI, 6.25; N, 14.59. 

h j  1-2-arriinopyridine was 
r vith 16.8 g. (0.2 mole) 

of methi 1 propioh tr, the insoluble product gave, after 
extraction, 1.2 g. of the pyridopyrimidinone (11. R = 7 
-CIIs) and 5.6 g. of the monoadduct (IV. R = 4 - CfIa). 
Evaprrratjon of the filtrate from the reaction mixture, 
followed by iecrycctallisatioa of the residue from ethyl 
alcohol, gave 9 1 g. of pinkish buff crystals (V. R = 4 - CH,) 
m.p. 14@-7 41 '. 
Found: cr. 80.7: II, 5.63; R ,  10.02. 

Anal .  Calcd. for CJ31&204: C, 60.8; EI, 5.80: 3, 10.15. 

k i d i t i o n  of Siriethpl J-amznopyiztbne fo methy l  piopiolate. 
A mlution of 11.0 8. (0.1 mole) cjf S-meth~.l-2-aminop7.ridine 
and 8.4 g. (0.1 mole) of methyl propiolate in 50 ml. of cther 
was held at room temperature for 4 days. The product was 
collected and extracted a? before. There was obtained 2.3 g. 
(1.596) of 11. R = 6 - CHI,  m.p. 226-228'. 

Anal.  Calcd. for COB~NZO: C, 67.5; H, 5.00; N, 17.5. 
Found: C, 67.4; B, 5.05; PI', 17.1. 
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There was also obtained 11.3 g. (41%) of V, R = 5 - CHa, 
as yellow crystals, m.p. 152-153", after recrystallization 
from alcohol. 

Anal. Calcd. for ClaHleNS04: C, 60.8; H, 5.80; N, 10.15. 
Found: C, 61.1; H, 6.10; N, 10.25. 

Additzon of 6-met~iyZ-2-aminopyridine to methyl propiolate. 
A solution of 11.0 g. (0.1 mole) of 6-methyl-6-aminopyridine 
and 8.4 g. (0.1 mole) of methyl propiolate in 50 ml. of dry 
ether was held a t  room temperature for 5 days. Filtration of 
the mixture gave 12.3 g. (77%) of 11, P, = 5 - CH3, m.p. 

Anal. Calcd. for CgHsNpO: C, 67.5; H, 5.00; IT, 17.5. 
Found: C, 6i.2; H, 5.21; K, 17.6. 

This substance rapidly absorbed water from the air to give 
a dihydrate which dehydrated to the anhydrous form when 
heated to about 150". 

Anal. Calcd. for CSH,SSZO~: C, 55.1; H, 6.10; N, 14.30. 
Found: C, 55.3; H, 6.05; N, 14.32. 

Evaporation of the filtrate from the isolation of the above 
product gave a red tar, from which was obtained by distilla- 
tion 1.3 g. of recovered 6-methyl-2-aminopyridine. 

Hydrolysis of G-methyl-bH-pyrido [1,2-a] pyrimidin-bone 
(11. R = 5 -CH2). This substance (4.8 g., 0.03 mole) 
was refluxed with 10 ml. of 10% aqueous sodum hydroxide 
for 10 hr. After being cooled, the solution was extracted with 
ether in a continuous extractor. Evaporation of the extract 
gave 2.9 g. (88%) of 6-methyl-2-aminopyridine. 

Conversion of monoadduct to diadduct Gy reaction with 
methyl propolate. A solution of 1.9 g. (0.10 mole) of the mono- 
adduct (IV) and 1.0 g. (0.12 mole) of methyl propiolate in 
25 ml. of chloroform and 25 ml. of dry ether was refluxed for 

194-195". 

4 hr. The solution was then evaporated to dryness in t~acuo 
and the residue m.as recrystallized from ethj4 alcohol. In 
this way the following compounds Tvere obtained. 

Methyl b-(%-methoxycarbonylviny~zni~no)-/t-mell,y~py~~d~ne- 
arrylate (V. R = 4 - CHB). The yield of brick colored crystals 
m.p. 140-141", was 2.1 g. ('70%). This compound was 
shown by a mixture melting point to be identical with the 
product previously obtained from the reaction of 2 moles of 
methyl propiolate with 1 mole of 4-methyl-2-aminopyridine. 

Methyl %methoxycarbonylI,inylimzno)-S-niethylpyridzne- 
acrylate (V. R = 3 - CH3). The yield of jellow crystals, 
m.p. 151-152", %vas 1.8 g. (65%). 

-4nal. Calcd. for C I ~ H I ~ S Z O ~ :  C, 60.8; E, 5.80; PI', 10.15. 
Found: C, 60.6; H, 5.71. N, 9.96. 

Hydrolysis of ZV. R -- 3 - CH3. Three grams of this 
adduct was refluxed for 30 min. with 30 ml. of 10% aqueous 
sodium hydroxide. Ammonia n-as evclved during this 
heating. The solution was cooled and acidified with dilute 
hydrochloric acid to give, after drying in a vacuum oven, 
2.1 g. (70y') of 3-methyl-2-oxo-1(2H)-pyridineacrylic acid, 
m.p. 238-240'. 

Anal. Calcd. for CQIIQNOS: C, 60.4; 11, 5.03; N, 7.82. 
Found: C, 60.3; H, 5.14; K, 7.65. 

Hydrolysis of IV .  R = 4 - CH3. This adduct was hy- 
drolyzed a8 previously described for IV, R = 3 - CHI, 
to give a 62% yield of 4-methyl-2-oxo-1 (2H)-pyridineacrylic 
acid, m.p. 229-230". 

Anal. Calcd. for CQH&OJ: C, 60.4; H, 5.03; K, '7.82. 
Found: C, 60.2; H, 5.30; T\i, 7.68. 
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The preparation of 2,4-diamjno-6-alkyl-5-[3',4'-difluorophenyl- and 3'-chloro-4'-fluorophenyl]pyrimidines is described. 
The route followed involved the chloromethvlation of o-difluorobenzene and o-chlorofluorobenzene and orientation of the 
product in the latter case. 

The 2,4-diamino-6-alkyl-5- [3',4'-dichlorophenyl] 
pyrimidines1 (I. Ar = 3,4-dichlorophenyl; R = 
alkyl) have appreciable though not spectacular 
activity against Adenocarcinoma 755 in mice. 
The corresponding 3',4'-dibromophenyl derivatives 
mere found to be less active. Hence the synthesis of 
3',4'-difluorophenyl and of chlorofluorophenyl ana- 
logs was indicated. 

N 
1 

The general line of synthesis of this type of 

ArCH&N --+ ArCE-CN + Ar-C-CN + I 
pyrimidine is by the route: 

OOR R-J!-oRC 

(1) P. B. Russell and G. E. Eitchinga, J .  Am. Chem. SOC., 
73,3763 (1951). 

No difficulty was anticipated in following this 
route except for possible lability of fluorine on 
aryl during the first and last steps which require 
strongly alkaline conditions. The necessary starting 
materials, however, were not readily accessible 
and it was necessary to prepare them from avail- 
able compounds. Since o-chlorofluorobenzene could 
be purchased, the preparation was worked out 
starting with it rather than with the still more 
expensive o-difluorobenzene. Substitution into o- 
chlorofluorobensene could give rise to isomers.2 
Ingold and Vass reported that nitration took place 
predominantly para to  the fluorine (ratio ca. 
4:l). Since i t  was desired to avoid a mixture of 
isomers we first attempted a route through a 
Friedel-Crafts reaction (which is known to be 
highly selective). It was hoped to  convert the 
expected 3-chloro-4-fluoroacetophenone to 3-chloro- 
4-fluorophenylacetic acid by the Willgerodt reac- 
tion and thence obtain the desired nitrile. 

(2) C. K. Ingold and C. C. N. Vass, J. Chem. Soc., 417 
(1928). 


