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CLYV.--I'lzc ActioiL of I)iu;;on~etlLa~~e OH, Some 
d yomatic A cyl Chlorides. 

By DOUGLAS AI~THUR CLIBBENS a i d  MAXIMILIAN NIERENSTEIN. 

THE reactioii described iii this communication is ail exteiision of 
t h e  observatioiis iriacle by Sclilotterbeck (Ber., 1907, 40, 479), ant1 
to  soiiie esteiit, also by  Hai ls  Meyer ( ihid. ,  847)-that aldehycles, 
wlieii t reated with diazoniethane, yield methyl ketoiies : 

R*COH + CI-I,N, = R.CO.CN, + N,, 
as we have fouucl t h a t  some aromatic my1 chloric!es, wlieii t reated 
witli diazoliletllaue, yield cliloronletliyl ketoiies : 3:- 

R*COCl-1- CH,N, = R*CO*CH,Cl+ N,. 

E 1 I' 33 1: I BI E N ?' A C. 

'Jlie f o l l o ~ ~ n g  gcneral  techiiiyue was adopted by  us ill  the  pre 
"aratioir of the producis  clescribed here. The  chlorides were chs- 
,solvecl in  (ether (as used iii tlie Grigiiartl rcavtioii) a n d  t reated in  
iiiolecula r proportioii with t i i i  ctliereal solutioli of cliazoiiiethaiie 
prepared according t o  St audiiiger aiitl Kupfer's: iiielliocl (Ucr. ,  
1913, 45, 501 ), aiicl quaiititatively tested by Marshall aiid Acree's 
beiizoic a d  imi!t.liocl (Uer., 1910, 43, 2323 ; compare also Niereii- 
st.eiii, th i s  VOL, 1'. 870). Tlie etlier was removed after cessatioii 
of t h e  evolution of nitrogen, aiid the  residue ciistillecl under 
tliiiiiiiislied pressurge. Tlie first fractioii generally coiitaiiied sonie 
uiichaiiged chloride, the  secoiid oiie coiisistled of the cliloroniethyl 
lietoiie, wliicli solidified, whereas t h e  th i rd  f ractioii coiisisted of a 
small aniouiit of a iiitrogeiious by-product. 111  two cases where 

LCC'itli ARTHVR GEAKE.]--W~~S reactioil suggested to  us the possibility 
that a inore or less inobilo hydroxyl group such as the one in triphenyl- 
carbiiiol (compare Schiuidlin, Daa Tt-ipheltyhethyl, 1'. 120) n.ould, if acted 
on with diazoiiietliaiie ill molecular proportioti, probably yielcl tripheayl- 
ethanol. This, ho mvcr,  ib iiot the case, aiid our c~periments have shown that 
iieither in tripheilylcarbinnl 1101' in the other carhinols used by u s  are thc 
hydrosyl groups metliylated by diazomethane. 

Triphenylcarbinol, beuzhydrol, beiizyl alcohol, and beiizoylcarbinol werc 
recovered unchanged and identified by their melting points, mixed melting 
points, and also tested in the Zeisel apparatus for methoxy-groups. Benzilic 
acid, on the other hand, gave methyl benzilate (m. p. 76". Found, 
OMe= 12.92. C,,H,,O*CO,Me requires OMe= 12.18 per cent.). When 
bydrolysed with alkali, benzilic acid was recovered (m. p. 149-150", mixed 
m. p. 150"). Mandelic acid gave methyl mandelate (b. p. 257-259"/752 mm., 
m. p. 51-53". Found, OMe=18*11. C,H,O'CO,Me requires OMe= 18-69 
per cent.). On hydrolysis with alkali, xiiaiidclic acid was recovered (In. p. 
117-1ltio, niiA&l 111. 11. 11s"). 
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1492 CLIBBENS AND HERENSTEIN : THE ACTION OF 

o-acetoxyacyl chlorides had been used, the first. fraction contained, 
in addition to some unchanged chloride, mostly acetyl chloride, 
which had been eliminated during the formation of tbe correspond- 
ing coumaranone : 

Not isolat,ed. 
0 

Blom and Tambor (Be+-., 1905, 38, 3590) have already directed 
attention to the  ease with which the five-membered ring is formed 
in the  case of o-bromo-o-methoxya cetophenone, which results are 
more fully described by Blom (Diss., Blerne, 1907). Only in one 
case did we use a carbomethoxy-derivative (tricarbomethoxygalloyl 
chloride). The product obtained by us was a nitrogenous sub- 
stance of high melting point), wliicli we have so far not  inv'esii- 
ga tecl. 

o - 6'11 lO?.OCl c e t op7b e ,lo I*  c * 

Fraction I1 boiled a t  139-141°/14 mm., and the solidified pro- 
duct crystallised from light petroleum in leaflets, which melted a t  
58-59O (Bey . ,  1871, 4, 35). The yield was 72 per cent. of the 
theoretical. (Found, C = 61.55 ; H= 5.13 ; C1= 22.98. C8H,0C1 
requires C = 61.85 ; H = 4-53 ; C1= 22.98 per cent.) 

o-Uro ijioace t 01'76 e I I  01) c .  

This ketone was prepared from Lenzoyl bromide and diazo- 
iiiethane. Fraction I1 passed over at 13s0/ 18 111111., and solidified 
in the condenser. It crystallised froiii light petroleum in sniall 
needles, melting a t  51° (Be,.., 1891, 27, 550). The yield was 28 
per cent. of the theoretical. (Found, Br=40*68. C,H,OBr re- 
quires Br=40*17 per cent.) 

Benzyl Chlorometlql l ietovie,  C,H,*CH,*CO*CH,Cl. 

The phenylacetyl chloride (b. p. 102-103O/ 16-17 mm.) was 
prepared by the method described by Anschiitz and Berns (Ber., 
1887, 20, 1389). Fraction I1 passed over a t  159-161°/17 mm., 
and solidified. It crystallised from chloroform in star-shaped 
needles, which melted a t  72-73O. Tlie yield was 84 per cent. of 
the theorebical : 
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0,1396 gave 0.3283 CO, and 0.0692 H,O. C ~ 6 4 . 1 1 ;  13=5*54. 
0.1606 ,, 0.1382 AgCl. C1=21*27. 

C,H,OCl requires C = G4.09 ; 11 = 5.34 ; C1= 21.OG per cent. 

P-Phe ~ ~ g l e i l ~ y l  C'li 70 T O  inct?i,gl K e  to  12 e, C,€i,* CH,*C€I,~CO* CH,Cl. 

The phenylpropionyl chloride (b. p. 115-116°/ 11-12 mm.) 
was prepared according t o  Kipping's method (T., 1894, 65, 484). 
Fraction I1 passed over a t  153-156°/11-12 nim., and crystal- 
lised from benzene in  long needles, melting a t  84-85O. The yield 
was 82 per cent. of the theoretical: 

C=G5*82; H=6.0G. 0.1822 gave 0.4398 CO, and 0.0986 H,O. 
0.1774 ,, 0.1402 AgCI. C1=19*55. 

C,,H,,OCl requires C =  65.75 ; H = 6.03 ; C1= 19.45 per cent, 

Anisy l  Chloromethyl Ke tone ,  CH,-O*C,N,*CO*CH2CI. 

The anisyI chloride (b. p. 262--263O/743 mm.) was prepared 
according to  Ullmann and Goldberg's method (Ber., 1902, 35, 
2814). Fraction I1 passed over a t  179-181°/16-18 mm. It 
crystallised from alcohol in needles, which melted a t  104-105°, as 
found by Kunckell and Johannssen (Ber., 1897, 30, 1715). The 
yield was 86 per cent. of the theoretical. (Found, C1=19*64. 
C9H902C1 requires C1= 19.24 per cent.) 

cou mwano  12. e, C, H ~ < ~ ~ > c H ~ .  

The o-acetoxybenzoyl chloride (m. p. 41-42O) was prepared 
according to the method described by Anschutz (A ianalen., 1909, 
367, 172). Fraction I1 passed over a t  152-154°/15-17 mm. It 
crystallised from alcohol in  needles, melting a t  101-102°. The 
melting poiiits found for coumaranone are 97O (Friedlander and 
Neudorfer, Be?.., 1897, 30, 1081) and 101-102° (St,ormer and 
Bartsch, Ber., 1900, 33, 3177). The product gave the  colour re- 
actions described by Friedlander and Neudorfer. The yield was 
92 per cent. of the theoretical, which is in every way better than 
tha t  found by other observers. (Found, C = 71-84 ; H = 4-93. 
M.W. = 149, 136. C8H,02 requires C = 71.64 ; H=4.48 per cent. 
M.W. = 134.) 

3 - ~ e  t o xp c ouma ran0 n e , c H, o C, H s<2i>~~,. 
For the preparation of the P-resorcylic acid required for the 

chloride, a modification of Bistrycki and Kostanecki's method 
(Ber., 1885, 18, 1985) was used, in which carbon dioxide was 
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constantly passed through the solution of hydrogen carboilat e 
(hoth potassium and sodiuiii hydrogen carlionates were tried, and 
were fount1 t,o yieltl t h e  sinnie result 5 )  aiitl 1-esorcinol diiring tllc 
lieating process. Tlie 1)i.otlnc.i ol) t  ai tirtl l)y 11s was siiow-wliite, a i id  

when cryst allisetl from w n t  er  witlioiit, tlie use of  aiiininl c l~nrcoa l  
nieltecl at, 2lG- -21 'io, ca1~1)on tliositlc lwiiig evolvctl. Tlie yieltl 
is 92-95 1)er cent. of Ilie tlieoret ical, r t i ~ ~ l  exceeds that, ol~tained 
by Bistrycki aiid I<oataiiecki by 20 per cent. Tlie acid WRS con- 
verted into p-metlioxysalicylic acid according t o  Kostaiidecki and 
Tambor's method (Ber., 1895, 28, 2309), which crystallised from 
benzene in needles melting at" 1 5 4 O  (Tiemann and Parrisius, BPY., 
1880, 13, 2379). It was acetylated with acetyl chloride and 
pyridinae t o  2-acetoxy-4-methoxybenzoic acid, which crystallisecl 
from alcohol in perfect cubes, melting at 145-147O. This melting 
point, is higher than  the one given by Nagai (Bey . ,  1891, 24, 
2852), who found 140° for a preparation obtained iii a different 
way. 

2 - *4 cetoqxy - 4 - metlzorc~ybeii~oyl c 7 1 7 o ~ i d c ,  OMe*C,H,(OAc).COCI, 
was prepared by warming 10 grams of the acid with a slight mole- 
cuIar excess of phosphorus pentachloride, and the phosphoryl 
chloride removed a t  35-40°/ 10-12 mii. The residue was dis- 
solved in light petroleuni and filtered, wherl the product separated 
in long, prismatic needles, which melted a t  81-82O. The yield 
was bheoretical : 

0.2060 gave 0.1306 AgCl. C1= 15.68. 

The chloride was cpiivertecl in the nsaal way in to  the  3-methosy- 
couinaranoiie. Fraction I1 passed over a t  182-154*/ 11--12 mn.,  
and crystallised f rotn alcoliol in colourless needles whicli ineltetl 
a t  1 3 5 O ,  as fouucl by Blom and Tanibor (Hrr . ,  1905, 38, 3590), 
whc, however, describe 3-nietlioxycoumRranone as crystallisiiig 
from alcohol in pale yellow needles. The yield was 88 per cent. 
of the theoretical. C,H,O:, requires 
C = 65.85 ; H = 4.88 per cent.) 

C,,H,O,CI requires Cl=  15-51 per cent.. 

(Found, C = 65.45 ; H= 4.92. 

I n  concIusioii, we wish to tliaiik Cpl. C. W. Spiers, R.E., aiid 
Lieut. F. S. Wallis, f o r  carrying ont some of the analyses men- 
tionted in  this paper. 

BIOCHEMICAL LABORA4TORY, 
CHEMICAL DEPARTMENT, 

UNIVERXTl'Y O F  RRTSTOT,. [ X e c p i w d ,  S c p t .  3 d ,  1915.1 
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