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E lectric m o m en ts in  som e h om ologou s ser ies. 
—Seo A., 1939, I, 511.

F ree rad ica ls and th eir  im portance in  ch em ica l 
reactions. E. Olivkri-Mandala (Chim. e l ’lnd., 
1939, 21, 342—345).—A lecture. O. J. W.

R eaction  betw een  m eth y l ra d ica ls .—See A., 
1939, I, 568.

A ctivation  of h ydrogen  in  cata lytic reaction s of 
hydrocarbons.—See A., 1939, I, 529.

P roduction  of ethane, quinhydrone, and p o ta s
s iu m  cupric cyanide by a .c . e lectro ly sis .—See A., 
1939,1, 530.

K inetics of th erm a l decom p osition  of tetra- 
m eth y lm eth an e .—See A., 1939,1, 526.

A rom atisa tion  of »-octane and n-decane in  the  
presen ce of n ick e l-a lu m in a  ca ta lyst. V. I.
K om arewsky and C. H. R iesz (J. Amer. Chem. Soc., 
1939, 61, 2524—2525).—When passed over N i-A l20 3 
in N 2 at 300°, ?t-CgH ia gives GH,, H 2, and PhMe 
(10%, formed by way of PhEt). ti-C10H22 at 350° 
gives CH4, H 2, PhMe (2%), and isoparaffins (1-6%). 
iso-CgHjg and diisoamyl at 300—350° give defines, 
but no aromatic compounds. R. S. C.

R eactions of o lefines w ith  so lid  cuprous  
h a lid es.—See A., 1939,1, 531.

P reparation  of acetylene in  the in terrupted  
d isch a rg e .—See A., 1939, I, 573.

R ad ioch em ical p o lym erisa tion  of acety lene.— 
See A., 1939 ,1, 574.

R eactions in  concentrated su lphuric acid. XV. 
R elation sh ip s in  the case of acetylene. J. Mil- 
bauer and Z. Milbauer (Chem. Obzor, 1939, 14,
69—73).—Mathematical relationships are given corre
lating various factors which affect the reaction of 
C2H 2 with H 2S 0 4 under various conditions. P. R.

R eactions in  concentrated  su lp h u ric  acid . 
XVI. S e len iu m  and te llu r iu m  as ca ta ly sts .—  
See A., 1939,1, 528.

C hem ical m eth od s of concentrating rad io
active h a logen s.—See A., 1939, I, 532.

F luorinated  derivatives of propane. III.
A. L. H enne and M. W. R k n o ll (J. Amer. Chem. 
Soc., 1939, 61, 2489—2491; cf. A., 1938, II, 467).—  
Previous conclusions on the course of fluorination of 
C3C18 and C3HC17 are borne out and expanded. 
Structures of F3-derivatives are proved. Probable 
structures are assigned to F4-derivatives, partly on 
the basis of m.p. Fluorination of C2C15,CC1F2 or 
CC12(CC12F )2 yields only aoi$$y-pentachloro-otyy4ri- 
jluoropropane, m.p. -4 -9 ° , b.p. 152-3°, which in turn
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yields «.fifty 4etrachloro-ix%yy4elra,fluoropropa7ie, m.p. 
-4 2 -9 ° , b.p. 112-0°. CHC1(CC12F )2 yields, with much 
decomp., a.a.$y4etrachloro-a.yy4rijluoropropane, b.p.
128-7°, converted by alcoholic alkali into CHCl(C02Et)2, 
decomposed by Cl2 in light, and on further fluorination 
yielding impure CHC1(CC1F2)2. CHC12-CC12-CC1F2 
yields a.ot$y4etrachloro-$yy4rifluoropropane (I), b.p.
129-8°, which at high temp, affords, with decomp., 
aa$4ricMoro-$yyy4etrafluoropropane (II), b.p. 89-8°. 
Chlorination of (I) gives a.a.a.$y-pentachloro-$yy4ri- 
jliioropropane, m.p. —14-8°, b.p. 153-3°; that of (II) 
yields <xa<x$4etrachloro-$yyy4etrafluoropropane, m.p. 
— 15-8°, b.p. 112-3°, which with Zn-EtOH yields aa- 
dichhro-$yyy4etrafluoro-Aa-propene, b.p. 43-5° (di
bromide, m.p. 35-5—37°, b.p. 154°). R. S. C.

P ure eth y l a lcohol for absorption  sp ectro 
p h otom etry .—See A., 1939, I, 582.

A rom atisa tion  of fatty  a lcoh ols. V. I. K oma
rew sky , C. H. R iesz , and G. Thodos (J. Amer. 
Chem. Soc., 1939, 61, 2525—2527).—When passed 
over Cr20 3-A l20 3 at 450—500°, aliphatic alcohols 
undergo successive dehydration (very rapid) and 
cyclisation-dehydrogenation. Thus, m-C,H,--0H or 
CHPrVOH yields PhMe; ?i-C6H 13-OH gives C6H 0 ; 
w-CgH^/OH gives PhEt (4-5%), PhMe (3% ; by 
fission of PhEt), o-, m- (trace), and 7)-xylene (7% ; 
by isomérisation of PhEt), and higher aromatic com
pounds (32-7%). H 2, C02, and CO are also deter
mined ; production of CO and C02 indicates aldehyde 
formation. Approx. heats of activation for aromatis
ation and formation of CO, respectively, are n- 
C7H lr,-OH 59,700, — ; CHPr^-OH 57,600, 31,100; 
?j-C6H i3-OH 62,000, 14,200 kg.-cal. R. S. C.

Interconversion  of croty l a lcohol and m eth y l-  
v inylcarb inol in  aqueous su lphuric acid . W. G. 
Y oung , K . N ozaki, and (Miss) R. W arner  (J. Amer. 
Chem. Soc., 1939, 61, 2564—2565).—  
CHMe:CH-CH2-OH and CH2:CH-CHMe-0H are inter
convertible by 3-7—7-4n-H2S 0 4 at room temp., some 
ether also being formed. The relative rates of the 
reactions depend on the eonen. of the acid.

R. S. C.
[Tri]chloro[/.s-o]butanol. A. G. F ish b u r n  and 

H .B . W atson (J. Amer. Pharm. Assoc., 1939,28,491—  
493).—OH,CMe2*CCl3 (+0-5H 20), m.p. 77° (anhyd., 
m.p. 96-2°), is prepared by interaction of COMe2 (100 
g.), CHCI3 (40 g.), and KOH (7 g. in saturated EtOH 
solution) for 15 min. ; KC1 is removed by filtration 
and COMe2 +  CHC13 by distillation, H20  being added 
to the residue. The yield (calc, on CHClg) is 25% of 
theory. F. O. H.

P reparation  of unsaturated  h igh er a lcoh ols.
III. S. K omori (J. Soc. Chem. Ind. Japan, 1939,
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42, 246—247b).—The reduction of the Et ester of the 
acids from rice oil and of Et erucate has been studied 
at temp, varying between 310° and 343° in the 
presence of Mg-Cr, Cd-Cr (I), Hg-Cr, Sr-Cr, Co-Cr
(II), and Mn-Cr (all as oxides) obtained by decomp. 
of the requisite metallic chromate. (I) and (II) are 
excellent for the hydrogenation of an unsaturated 
fatty ester to a corresponding unsaturated alcohol.

H. W.
P artly  O -m ethylated  h ex ito ls . III. S yn 

th esis  of aySs-tetram ethyl-i-rh am n itol. R. S.
T ipson and P. A. Levexe  (J. Biol. Chem., 1939, 130,
235—242; cf. A., 1939, II, 466).—3 : 4-Dimethyl-l : 2- 
methylorthoacetyl-Z-rhamnose (modified prep.), m.p. 
67— 68°, [a]“  -{-40-6° in H 20 , and boiling O-on-HCI 
give 2 : 3-dimothyl-Z-rhainnose, new m.p. 102— 103°, 
b.p. 99°/0-l mm., reduced by H 2-Raney Ni at 125°/ 
1650 lb. in H 20  to y8-dimethyl-l-rhamnitol, m.p. 105°, 
fa]“  -2 5 -5 °  in abs. EtOH. H 2S 0 4 and anhyd. CuS04 
in COMe2 then give fiy-dimethyl-afi-itiopropylidene-l- 
rhamnitol, b.p. 73°/0-l mm., [a]”  -8 -2 °  in COMe2, 
converted by M el-Ag20  into the ySe-Mog derivative, 
b.p. 64°/0-25 mm., [a]f - 6 -6° in COMe2, which is 
Hydrolysed by boiling 0-2n-H2S 0 4 to y&s-trhnethyl-l- 
rhamnitoli b.p. 99— 100°/0-lm m ., [a]“  —14-8° in abs. 
MeOH. CPh3Cl and then BzCl in C5H 5N convert 
this into the a-CPh3 ether ft-benzoate, a syrup, which 
in boiling A c0H -H 20  (4 :1 )  yields y8z-trimeihyl-\- 
rhamnitol ft-benzoate, b.p. 140°/0-l mm., [a]'ff —16-4° 
in COMe2 (and some aft-dibenzoate, b.p. 145— 170°/0-1 
mm., [a]f —20-5° in COMe2), converted by Ag20-M el 
into txyHs-tetramethyl-Lrtomnitol ft-benzoate, b.p. 130°/ 
0-1 mm., [a]„ -9 -1 °  in COMe2, and thence by boiling 
0-4N-Ba(OH)2 into xy8s-tetramethyl-l-rhamnitol, b.p. 
87°/0;25 mm., [a]“  -8 -1 °  in abs. EtOH. R. S. C.

Structure of tlie  d iisopropylidenedu lcito ls.
R. M. Hann, W. D. M aclay, and C. S. H udson (J. 
Axner , Chein. Soc., 1939, 61, 2432—2442).—To avoid 
ambiguity, dulcitol is numbered as jD,L-galactitol. 
a- (I) and p-Dii.sopropylideneduleitol (II) are shown 
to be structural isomerides, containing 1 and 2 
primary OH, respectively. OH-C-C-OH is absent 
from (1) and (II), as neither is affected by aq. N a I0 4 
or Pb(OAc)4 in AcOH unless hydrolysis, e.g., by 
keeping or heat, occurs. 0-4m-HI04 removes CMe2! 
and thus oxidises (I) and (II). With Ac20 -C 5H 5N,
(II) yields the o^-diacetate (III)', m.p. 134°, which, 
owing to its insolubility, is useful for separating (I) 
and (II) and readily regenerates (II) by NaOMe or 
Ba(OMe)2. The ■x̂ -(CPh1i)2 either, m.p. 233—234°, of
(II) is prepared. The xL,-di-p-toluene.mlphonate, m.p.
165— 166° of (II) and N a l in hot COMe2 give the 
aZ-di-iodide, m.p. 108— 109°, confirming the'free OH 
at a and £ positions. Dulcitol “ p ’’-dibenzoate (IV), 
previously called the “ a ’’-dibenzoate, yields dulcitol a'- 
dibenzoatefty8z-tetra-acetate, m.p. 225-—226°. Hot 9% 
AcOH hydrolyses (III) to dulcitol a^-diacetate, m.p. 
167— 168°, which consumes 3 Pb(OAc)4 in AcOH and 
with N aI0 4 yields 2 H C02H. Pb(OAc)4 similarly 
oxidises (IV) as expected to OBz-CH2-CHO (isolated 
as semicarbazone or acid). (I) yields’ similarly j3ye£- 
diisopropylidene-D,h-galactitol aS-diacetate, m.p. 89°, 
0L$-di-'p-toluenesulphonate, m.p. 101°, and «-iodide
8-^-tohienesulphcnate, m.p. 120— 121°; it leads to

D,L-galactitol <x8-dibenzoate, m.p. 170— 171°, resolidi
fies, remelts 202—203° [transformation into (IV)] 
[consumes 2 Pb(OAc)4 or 2 N a I0 4 (gives only a trace 
of H C02H)], and cc8-dibenzoate fiyz^-telra-acedate, m.p. 
113°. With CPh3Cl in C5H 5N, followed by Ac20 , (I) 
gives ftyz^-dnsopropylidene-D,L-galactitol 8-acetate a- 
CPh3 ether, m.p. 107— 108°. The dibenzoate (prep, 
by BzCl-quinoline) (V), m.p. 183— 184°, of (II) with 
hot 80% AcOH gives (IV), new m.p. 209°. With 
BzCl in quinoline, (I) gives 66% of (IV) and 11% of 
pys^-diisopropylidene-/J,L-galactitol aS-dibenzoate, 
m.p. 82—83°, previously called the “ ft ’’-dibenzoate ; 
the migration of CMe2! is catalysed by quinoline (or, 
less well, C5H 5N) hydrochloride. The structures of 
(IV) and its isomerides are confirmed by débenzoyl
ation by NaOMe. M.p. are eorr. R. S. C.

O xidation  of eth y l d isu lph ide by hypobrom ite  
io n .—See A., 1939, I, 527.

D i(carb eth oxym eth an esu lp h on yl)d ia lk ylm eth -  
anes. R. L. S u r in er , J. M. Cross,, and E. -H. 
D obratz (J. Amer. Chem. Soe., 1939, 61, 2001—  
2003).—The C02E t of CAlk2(S02-CH2-C02E t)2 de
stroys the toxic and hypnotic actions of the com
pounds. SH-CH2-C02H, COAlk2, and HC1 at < 0°  
give 82—96% of ftft-di(cnrboxymethylthiol)-\\-propane, 
m.p. 134— 135°, yy-di(carboxymethylthiol)-n-pentane, 
m.p. 125— 126°, 88-di(carboxymethyltMol)-n-heptane, 
m.p. 133—134°, and zz-di(carboxymethylthiol)-n-non- 
ane, m.p. 86—87°, converted by HC1, abs. EtOH, 
and anhvd. MgS04 into the Et esters, b.p. (I) 152— 
153°/l-8 mm., 162— 163°/2 mm., 178— 179°/3 mm., 
and 183— 184°/3 mm., respectively. These esters are 
very readily hydrolysed by acid, and, when distilled 
give, except (I), SH-CH2-CO,Et (HgCl derivative, new 
m.p. 105°) and y-carbethoxymcthylthiol-^-n-penlene, 
b.p. 78-5°/2 mm., 8-carbethoxymethylthiol-Av-n-heptenc, 
b.p. 90°/l-8 mm., and z-carbethoxymethylthiol--n- 
nonene, b.p. 108°/l-8 mm,, respectively. Addition of 
solid KM n04 to 10% H 2S 0 4 and the esters in CC14 
(not other methods) gives 32— 42% of ftft-di(carb- 
eihoxymethanesulphonyl)-n-propane, m.p. 84r—85°, y y -  
di(carbethoxymethanesulphonyl)-n-pentane, m.p. 73—  
74°, 8S-di(carbethoxyTnethanesulphonyl)-n-heptane, m.p. 
90—91°, and zz-di(carbethoxymethanesulphonyl)-i\-non- 
ane, m.p. 74— 75°, some hydrolysis also occurring, 
M.p. are corr. R. S. C.

A pplication  of h ig h  tem p eratu res in p rep a r
ative organ ic w ork . A. J. van  P elt , jun. (Chem. 
Wcekblàd, 1939, 36, 613—614).—A review of the 
recent work of Wibaut et al. on the high-temp. 
halogénation of C5H 5N  and quinoline and the pyro
lysis of various acetates. S. C.

E S ect of the s ilen t e lectric  d isch arge on the  
sy n th esis  of m onochloroacetic acid. Y. Isomura 
(Bull. Chem. Soc. Japan, 1939, 14, 258—270).^—In 
the prep, of CH2C1-C02H (I) from AcOH and Cl2 
using red P as a catalyst, activation of the Cl2 by the 
silent electric discharge gives an increase of 15—100% 
in the yield as compared with activation by direct 
sunlight. With Brückner!s (B., 1928, 254) catalyst 
(I +  red P +  PC15 ; 2 : 2 : 1 )  and solar activation of 
the Cl2 a yield of 66% is obtained but it is difficult to 
remove all the I from the product on distillation.
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However, by reducing the amount of I in the catalyst 
to 0 -1— 0-2 part and activating the Cl2 by the silent 
electric discharge the yield is increased to 80% and 
the I  can be eliminated by distillation at 180— 190°. 
With red P alone as catalyst large amounts of AcCl 
arc formed and the P does not act simply as a carrier 
of Cl2. The equation 2P -j- AcOH +  9C12 =  2AcCl -f- 
CHC1 +  4(1) +  2P0C13 is therefore proposed instead 
of AcOH +  Cl2 =  (I) +  HC1, which appears to apply 
with the more complex catalyst. T. H. G.

R ate of hydration  of crotonic acid . R ate of 
dehydration  of (3-hydroxybutyric acid . E qui
lib r iu m  betw een  th ese  acids in  d ilu te aqueous  
so lu tio n .—See A., 1939, 1, 570.

C hrom atographic separation  of p a lm itic  and 
stearic  acids from  th e ir  m ix tu re  w ith  o leic acid. 
C. Manunta  (Helv. Chim. Acta, 1939, 22, 1156—  
1160).—The mixture, dissolved in light petroleum, is 
adsorbed on MgS04,0-5H20  or franconite and the 
column is developed by washing with light petroleum. 
Division of the column, extraction of the parts by 
E t20 , and repeated chromatographic separation of 
the fractions thus obtained yields fairly pure palmitic 
(I) and stearic (II) acids. (I) is more strongly 
adsorbed than is (II). F. 0 . H.

In term olecu lar  ox idation  of lin o leic  acid . M.
B rambilla (Annali Chim. Appl., 1939, 29, 303—314; 
cf. A., 1939, II, 47).—Linoleic acid, heated to 325° in 
N 2, yields H20 , C02, E tC 02H, PrC02H, hexoic, 
glutaric, and sebacic acid, and an unsaponifiable, 
carbonaceous residue which, on fractionation, affords 
CioH2o, G14H 28, Clf)H32, G20H40, C2sHr4, and C32H 62. 
The mechanism of the degradation is discussed.

F. O. H.
A cid , C15H 220 3, m .p . 118-5°, and lacton e, 

C15H 18O 0, m .p . 60-5°, from  o il of k o stu s root.—
See A., 1939, III, 950.

Im proved  [organic] procedures. K. M. S e y 
mour (J. Chem. Educ., 1939, 16, 285— 287).— Direc
tions for the prep, of H 2C20 4 from (CH2,OH)2 and 
H N 0 3 are given. Advantages of using (CH2C1)2 
instead of ethers as a solvent are pointed out. In 
the prep, of N H 2Ph by Degering’s method (A., 1936, 
1359) the yield is much increased by substituting 
(CH2C1)2 for the ether. An improved method for the 
prep, of NH 2Ac is described. L. S. T.

P olyn u clear  co m p lex  ch rom ioxa la tes.—See A., 
1939, I, 575.

Itaconic acid , m etab o lic  product of A sp erg illu s  
te r re u s .—See A., 1939, III, 1010.

Influence of tem perature on aqueous so lu tion s  
of l-m alic  acid .—See A., 1939,1, 564.

D ibenzyl sebacate. R . E. B urnett  and J. J. 
R ussell (J. Amer. Chem. Soc., 1939, 61, 2246).—  
(CH2Ph)2 sebacate, m.p. 28-3°, b.p. 257° (uncorr.)/ 
4 mm., is prepared from the acid and alcohol.

R. S. C.
S y n th esis  of a ldehydes by S tep h en ’s  m ethod .

J. W. W illiams (J. Amer. Chem. Soc., 1939, 61, 
2248—2249).—Stephen’s method gives the following 
yields of RCHO : R =  Ph 97, p- 91 and a-C10H 7 7, 

GG* (a ., i i .)

p- 77 and o-tolvl 9, CH2Ph 33, iso-C7H 15 31%, and 
OH-[CH2]2 0. " R. S. C.

F orm ation  of acetaldehyde from  succin ic acid  
by quinone ca ta ly s is .—See A., 1939, III, 939.

R eversed  aldol condensation . H. F r a e n ic e l-  
C o n ra t (Science, 1939, 90, 114).— On digestion with 
H 20  at 37° a-keto-y-acetoxvvaleric acid dissolves 
within a few days forming AcC02H, AcOH, and 
MeCHO. The next higher homologue behaves simi
larly, but aldol, acetaldol, 0Ac-CHMe-CH2-C02H , and 
OAc-CHMe-CH,-COMe are stable under these con
ditions. An acid £>h of the solution or an acid group 
in the mol. appears to be necessary for the decomp., 
as well as a CO [3 to an esterified OH. These reactions 
indicate that the readily fermentable hexose diphos
phate is a ketose, with one P 0 4 in position 4.

L. S. T.
K eten generator. C. H. Li (Science, 1939, 90, 

143).—In the apparatus described and illustrated, 
COMe2 vapour is decomposed by a W filament at bright- 
red heat, and unchanged COMe2 and keten poly- 
merides are removed by a condenser and a special 
trap immersed in ice -j- salt. Keten is passed into 
the solution through a sintered-glass plate.

L. S. T.
O xidation  of s im p le  su g a rs. A. Quartaroli 

and A. R attu (Annali Chim. Appl., 1939, 29, 296—  
302).—The oxidation by 0 2 of monosaccharides in 
presence of F eS04 involves the formation of F e 0 2; 
this reacts with the acceptor with production of 
Fe20 3. The oxidation product, if in sufficient concn., 
prevents pptn. of basic Fe salts. Examples of such 
systems in buffered solution are described.

F. O. H.
P reparation  of fu lly  m eth y la ted  carbohydrates  

and th e ir  d erivatives. E. P acsu  and S. M. Trister  
(J. Amer. Chem. Soc., 1939, 61, 2442—2444).— 
Methylation of carbohydrates is difficult owing to 
incomplete reaction of CH2-OH. Sugars, partly 
methylated by Me2S 0 4 or M el-Ag20 , are fully 
methylated thereafter by one treatment with Na in 
E t20 , PhMe, etc., followed by Mel. Prep, of octa- 
methylsucrose is described. R. S. C.

T etrose su g a rs . IV. S tructure of a m e  thy 1- 
ri-erythroside. M utarotation  of d -arab inose-  
o x im e . R . C. H ockett and C. W. Ma y n a r d , jun. 
(J. Amer. Chem. Soc., 1939, 61, 2111—2115; cf. A., 
1938, II, 126).—d-Arabinoseoxime, m.p. 136— 137°, 
[a]“ —84° -> (unimol.) -—13-5° in H 20 , with Ac20 -  
NaOAc-dioxan or Ac20 -C 5H 5N gives rf-arabononitrile 
tetra-acetate, m.p. 120— 121° (corr.), [a]“  —33-3° in 
CHCl,, and thence d-erythrosediacetamide. With 
0 -6n-H2SO4 at 100° (for 0-1n-H2S 0 4 k =  0-0175), this 
gives syrupy d-erythrose, which with 1 % HCl-MeOH 
gives methyi-d-erythroside (I), b.p. 78— 98°/ l —2 mm.,
[a]“  variable, —5-34° to 0° in CHC13. Me2S 0 4-60%  
NaOH converts (I) into dimethylmethyl-rf-erythros- 
ide, b.p. 135— 145°/1—2 mm., oxidised by H N 03 
(d 1-2) at 85—90°towieso-['CH(OMe)-CO2H]2. 1 mol. 
of Pb(OAc)4 is consumed by (I) in CHC13, the reaction 
having the fast rate characteristic of cw-diols and 
yielding with Br-SrC03 Sr JD'-methoxydiglycoIlate 
(58% of a- and 42% of [}-), [a]g> -8 -9 4 °  in H20 .

R, S. C.
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Q uantitative form ation  of furfuraldehyde and  
m etliylfurfuraldchyde from  p en toses and m eth y l-  
p en toses. E . E. H ughes and S. F. A cree (J. Res. 
Nat. Bur. Stand., 1939, 23, 293—298; cf. A ., 1939, 
II, 7).—During rapid steain-distillation in 12% HC1 
saturated with NaCl the conversion of arabinosc and 
rhamnose is slower than that of xylose, but theoretical 
yields of furfuraldehyde (I) and metliylfurfuraldehyde, 
respectively, are obtained. Addition of salts to raise 
the distillation temp, to > 112° increases the initial 
rate of formation of (I) from xylose and arabinose, 
but decreases the yields. To ensure complete con
version it is desirable to take samples > 0*1 g. when 
determining pentoses by this method. J. W. S.

A ction  of silv er  sa lts  of organ ic acid s on brom o-  
acety l su g a rs. N ew  form  of i-rh am n ose te tra 
acetate. R. S. T ipso n  (J. Biol. Chem., 1939, 130, 
55—59).—AgOAc or AgOBz with bromoacetyl deriv
atives of sugars gives compounds having ¿raws-0 Acyl 
on C(1) and C(2). Thus are obtained 1 -rhamnose tetra
acetate, b.p. 129— 130°/0-l mm., [a]“  -6 1 -7 °  in CHCL, 
and d-xylose I-benzoate triacetate, m.p. 147— 147-5°, 
[oc]u -7 0 -3 °  in CHC13. R. S. C.

M utarotation oftetram eth y l-a -d -g lu cop yran ose  
and -m an n op yran ose. B. C. H e n drick s  and R. E. 
R undle  (J. Amer. Chem. Soc., 1939, 61, 2103— 
2105).—The mutarotations of tetramethyl-a-rf-glueose 
and -mannose at 0° and 25° are first-order reactions. 
Heats of activation are similar to those of the non- 
motkylated sugars. R. S. C.

S u b stitu tion  of g lu cose  in  p ositio n  4 . I I . 
p-B enzylglucoside 2 : 3-d iacetate and it s  d eriv
a tives. A. L. R aym o nd , R . S. T ipso n , and P. A. 
L evene  (J. Biol. Chem., 1939, 130, 47—54; cf. A., 
1933, 54).— p-Benzylglucoside [prep, from glucosidyl 
bromide tetra-acetate by CH2Ph*OH, followed by 
Ba(OMe)2-MeOH] with PhCHO and ZnCl2 and then 
Ac20 -C 5H 5N  gives 4 : 6-benzylidene-$-benzylglucoside 
2 : 3-diacetate, m.p. 208—209°, [a]“  -1 0 8 -4 °  in CHCL,, 
hydrolysed by 0-25N-HC1 to fi-bcnzylglucoside 2 : 3-di
acetate (I), m.p. 116— 117°, [a]? -6 7 -4 °  in COMe2, 
[a $  —85-9° in EtOH. With p-C?H4Me-S02Cl-C5H 5N, 
(I) gives [3 - be nzylqlu coside 2 : 3-diacetate 4 : 6-di-p-tolu- 
enesulphonate, m.p. 143— 144°, [a]“  —34-0° in C0Me2, 
which with NaI-C0M e2 at 100° gives (3-bcmzylglucoside
6-iodide 2 : 3-diacetate 4--p-tolmnesulphonate, m.p. 125—  
126°, [a]” —67-4° in COMe,. Ac20-CHC13 at room 
temp, converts (I) into the 2 : 3 :  6-triacetate, crvst., 
b.p. 190— 195°/0-l mm., [a]£ —55-4° to -5 7 -8 °  in 
COMe2. Addition of 2)-C6H 4Me-S0 2Cl in CHC13 to
(I) in C5H 5N gives S-benzylglucoside 2 : 3-diacetate
6-p-toluenesulphonate, cryst. R. S. C.

isoP rop ylid en e d erivatives of the m ercap ta ls  
of m o n o sa cch a rid es. IV. 4  : 5 -isoP ropylidene  
derivative of th e  d ib en zyl m ercap tan  and of the  
d im eth y l aceta l of rl-galactose. E. P acsu , S. M. 
T rister , and J. W. Green  (J. Amer. Chem. Soc., 
1939, 61, 2444—2448).—Prop, of 4 : 5 -  (I), m.p.
102-5—103°, [a]u +31-0° in CHC13, and (?) 5 : 6 -iso- 
propylidenegalactose (CII*Ph)2 mercaptal, m.p. 112-5°, 
[ag? +17-4° in CHC13, is detaUed (cf. A., 1930, 197; 
1936, 1491). The structure of (I) follows from form

ation of a CP/i3 ether, amorphous, and from tho 
following reactions. With HgCl2-HgO-MeOH, (I) 
gives 4 : o-\&opropylidenegalactose Me2 acetal (II), m.p.
125— 126°, [a]-D° +37-4° in H 20  ( 2 : 3 :  G-triacetate, m.p. 
55°, [a]“  -f-17-8° in CHC13), which is incompletely 
methylated bjT M el-Ag20  (5 treatments), but after 
final treatment with Na-M el yields the syrupy 
2 : 3 :  6 -Me3 ether. Hydrolysis by 0-05N-HBr at 60—  
70° and subsequent oxidation by Br at 35—40° then 
gives 2 : 3 :  G-trimelhyl-y-galactonolactone, m.p. 97—  
9S°, [a] — 3 2 - 9 ° —21-3° in H 20  in 3 days, which 
consumes 1 H I0 4. 1 H I0 4 is consumed also by (II)
to yield glyoxal (isolated as bisphenylhydrazone) 
and 2 : 3-i'sopropylidene-d-threose, characterised by 
hydrolysis to d-threose (osazone) and oxidation 
thereof to ¿-threonic acid (brucine salt) and thence 
to Z-[-CH(OH)-CO,H],. R. S. C.

Cardiac g ly co sid es . XV. P erip locin , the  
genu ine cardiac g ly co sid e  of P erip loca  graeca .
A. Stoll and J. R enz (Helv. Chim. Acta, 1939, 22, 
1193— 1208).—The stems and bark of P . graeca are 
extracted with EtOH and the extract is evaporated 
to dryness in vac. The residue is treated with 
Pb(OH)2 and then with H 20-E t0H -C H C l3 in varied 
proportions. The crude glycoside is transformed by 
Ac20  and C5H5N  at room temp, into periplocin tetra
acetate, m.p. 195°, [a]!? +20-0° in abs. EtOH, which 
is hydrolysed by the requisite amount of Ba(OMe)2-  
MeOH to peripiocin, (I), C3GH 560 13, m.p. 209° when 
slowlv heated or m.p. 224° (decomp.) in bath pre
heated to 200°, [a];,0 +22-9° in MeOH, + 23° in EtOH. 
Hydrolysis of (I) with 0-1n-H2S 0 4 at 25° and then at 
40—50° yields periplogenin, C,3H340 5, m.p. 232° after 
softening at 165— 170°, [a]?? +29-8* in MeOH, and 
periphlobiose, C13HM0 9, decomp. 160— 170° , after 
softening at —120° greatly dependent on the mode 
of heating and moisture content, [a]“  +30-8° in H 20  
(c =  0-276). Strophanthobiase hydrolyses (I) rather 
more readily than it  does i-strophanthin-p, giving 
glucose and periplocymarin, C30H46O8, m.p. 143— 145° 
after softening at 135°, [a]|° +30-2° in 95% EtOH, 
+27-6° in MeOH. Periplobiose penta-acetate, m.p. 
184°, [a]f? -j-19-5° in CHCI3 (c =  0-353), differs from 
stro-phanthobiose penta-acetale, m.p. 162°, [a]„° -j-13-2° 
in CHC13, although each sugar is formed from glucose 
and cymarose. H. W.

j>-N itrophenol-p-galactoside, m .p . 170°, [a]“  
-7 4 -7 °  in  H „0 (tetra-acetate, m .p . 138°).—See A., 
1939,111, 940.

Q u ercetin -3-galactoside, - j - l-5 H ,0 , m .p . 235—  
237°, [a]£ -5 1 -6 ° .—See A., 1939, III, 951.

M olecular s ize  of starch  b y  th e  m ercap talation  
m eth od . M. L. W olfrom, D. R. My ers , and E. N. 
Lassettre  (J. Amer. Chem. Soc., 1939, 61, 2172—  
2174).—B y hydrolysis of potato starch with conc. 
HC1 at 0° in presence of EtSH (excess), isolation of 
the product as acetate, and S determination, it  is 
shown that the product contains 17 glucose units 
after 0-5 and 2 units after 26 hr. [a] of mixtures of 
the starch and HC1 at 0° are. recorded at various 
tunes. Graphic analysis indicates 2 0 ± 4  glucose units 
per mol. of the original starch. R. S. C.
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E n zym e-p ro te in  com p lex  w h ich  phosphoryl- 
a tes  g lycogen  : reversib le  en zym ic sy n th es is  of 
g ly co g en .—See A., 1939, III, 940.

P o lysacch arid es. X X X II. M olecu lar con
stitu tio n  of rice starch . E. L. H irst and G. T. 
Y o ung . E xam in ation  in  the u ltracentrifuge. 
J. St . L. P hxlpot (J.C.S., 1939, 1471— 1481, 1481— 
1482).—Methylstarch (I) prepared by direct methyl- 
ation (Mc2S 0 4-N a0H ) in air or Na, or prepared via 
the acetatc, shows mol. wts., determined by r, in 
m-cresol, varying from 175,000 to 600,000. Inde
pendently of the mode of prep, of (I) and irrespective 
of the mol. wt.j the method of end-gi'oup assay shows 
a  const. % of tetrainothylglucose (II) and indicates a 
repeating unit of 24—30 glucose units. The observed 
proportion of (II) cannot be explained by random 
hydrolysis of long chains of similarly united residues 
and it  is concluded that viscous methylstarches are 
composed of a large no. of repeating units joined 
together laterally, forming side-chains. Thus, a vis
cous methylstarch (mol. wt. ^500,000), disaggregated 
by heating with H2C20 4 in C0Me2-H 20  and methyl
ated (Me2S 0 4-N a0H ), yields a substance (III) of mol. 
wt. ~ 20,000 (by osmotic pressure and ultracentri- 
fuge measurements) corresponding with 3 repeating 
units (90 glucose residues). On hydrolysis (AcOH- 
HC1) this material gives the same yield of (II) as do 
the viscous methylstarches, but the yield of dimethyl- 
glucose is very small. From consideration of the 
conditions of the disaggregation process it  is concluded 
that in the starch mol. the repeating units, each con
sisting of a chain of 30 glucose residues, are linked to  
a non-terminal glucose residue of another unit by 
primary valencies of the glycosidic type. The rela
tionship between 7) and mol. wt. in the methylstarch 
series is discussed and an empirical method is sug
gested for the utilisation of r) measurements in the 
determination of approx. mol. sizes.

Ultracentrifuge examination of (III) indicates that 
the material is essentially homogeneous, of min. mol. 
wt. 18,700, and that the mols. are spherical in shape.

J. D. R.
C onstitu tion  of th e  m u cila g e  from  th e bark  of 

ijlm u s  fu lva  (slippery e lm  m u cila g e). I. A ld o
bionic acid  obtained by hyd ro ly sis  of the m u c il
age . R. E. Gill , E. L. H irst , and J. K. N. J ones 
(J.C.S., 1939, 1469— 1471).— Partial hydrolysis (n- 
H 2S 0 4) of the mucilage extracted by H 20  from the 
inner bark yields (as Ba salt) an aldobionic acid (I), 
which when methylated (TIOH-Mel followed by 
M el-A g20) and hydrolysed yields aBy-trimethyl-fZ- 
■galacturonic acid and 3 :4-dimethyl-Z-rhamnose; (I) 
is  therefore 2-tf-galacturonido-Z-rhamnose, identical 
with the aldobionic acid from flax-seed mucilage (cf. 
Tipson et al., A., 1939, II, 298). J. D. R.

C onstitu tion  of d am son  g u m . II. H ydro
ly s i s  products from  m eth ylated  degraded  
(arabinose-free) d am son  g u m . E. L. H irst and 
J. K. N . Jon es (J.C.S., 1939, 1482— 1490).—The 
polysaccharide A  from damson gum (cf. A., 1938, II, 
394) on repeated methylation (TIOH-Mel and finally 
M eI-AgaO) yields a methylated polysaccharide (I) 
containing uronic anhydride, purified by fractional 
pptn. by light petroleum from CHC13. Hydro

lysis of (I) with n-HCI followed by treatment with 
HCl-MeOH and fractional distillation yields 2 : 3 : 4 -  
trimethylmethyl-d-xylose (£ part), tetramethyl- 
methyl-cZ-galactose (1 part), 2 : 3 : 4 -  (1 part) and 
2 : 4 : G-triinethylmethyl-cZ-galactosc (1 part) (anilide, 
m.p. 179°, [cc]ÿ —92° in COMe2-> + 38° in 22 hr.), 
and 4 : 6-dimethylmethyl-tZ-galactose (1 part) (anilide, 
m.p. 207°, [a]™ —174° in C5H 5N), which on oxidation 
(Br) yields yz-dimethyl-d-galactonolactone, a syrup, 
[a]?? + 78° in MeOH, + 91° in H 20  -> + 45° in 60 hr., 
converted by liquid NH 3 into yz-dimethyl-d-galaclon- 
amide monohydrate, m.p. 164°, [a]“  + 54° in H 20 .  
Prom the acidic part of the hydrolysis products of
(I) are isolated afSy-triinethyl-iZ-glycuronic acid (1 
part) and ap-dimethyl-cZ-glyciironic acid (1 part), 
which when oxidised (Br) and esterified yields di- 
metkylsacckarolactone Me ester, m.p. 101°.

J. D. R.
C onstitution  of ce llu lo se  w ith  sp ec ia l regard  to  

hydrolytic  exp er im en ts .—See A., 1939,1, 511.
K inetics of th erm a l decom p osition  of m eth y l-  

am in es.—See A., 1939, I, 528.
G eneral sy n th esis  of a -am ino-acids by m ean s  

of eth y l b en zam id om alon ate. C. A. R ed e m a n n  
and M. S. D unn  (J. Biol. Chem., 1939, 130, 341— 
348).— 0H-N!C(C02Et)2 (prep, by BuaO-NO) is re
duced by II2-R an ey  Ni to N H 2-CH(C02Et)2, which 
■with BzCl in HoO containing CEH BN  gives 
NHBz-CH(C02Et)2, m.p. 73—74° (lit., 61°). With 
NaOEt-EtOH, followed by an alkyl or aralkyl iodide, 
this gives the C-alkyl-ester, hydrolysed and decarb- 
oxylated, best by boiling HBr, to the a-NH2-acid. 
Phenylalanine, leucine, aspartic acid, and valine are 
thus prepared. For serine and threonine the con
densation with R I should be effected in CgHfi or 
PhMe etc. (no details given). R. S. C.

S y n th esis  of a-am inopelargonic acid . T. B. 
J ohnson (J. Amer. Chem. Soc., 1939, 61, 2485—  
2487).—n-C6H 13-CHO, hydantoin, and NaOAc in 
AcOH give r\-heptylidene-, m.p. 157— 159°, reduced 
by SnCl2to n-heptyl-hydantoin, m.p. 142— 143°, which, 
by prolonged boiling with aq. Ba(OH)2, gives a-amino- 
n-nonoic acid, decomp. 236—256° (hydrochloride).

R. S. C.
(A) S tereo isom erid es of y-am ino-fi-hydroxy- 

butyric acid. M. To m i t a  and Y. Seik i. (B) 
S tereo isom erid es of isoserin e . Y. S e ik i (J. Bio- 
chem. Japan, 1939, 30, 101— 105, 107— 112).—  
(a) X-Ray diagrams of I- and eZ-y-amino-p-hydroxy- 
butyric acid-I or of the I- and ¿-forms of acid-II are 
identical; that of acid-I, however, differs from that 
of acid-II (cf. A., 1927, 1058). Acid-II has a ring, 
and -I an open-chain, structure (cf. Bergmann and 
Lissitzin, A., 1930, 459).

(b) The conclusions of Tomita et al. (A., 1932, 
1118) are confirmed by X-ray studies and the struc
ture of the isomerides is further discussed.

F. O. H.
R acém isation  of b en zy l-I-cyste in e . P rep a r

ation  of -cystin e . J. L. W ood and V. d u  Vig- 
n e a u d  (J. Biol. Chem., 1939, 130, 109—114).—  
cZ-Cystine (I) is best prepared by treating <S'-benzyl-Z- 
cysteine (prep, from Z-cystine by Na, followed by 
CH2PhCl, in liquid NH3) with Ac20-N aO H  at 45—50°



496 BRITISH CHEMICAL AND PHYSIOLOGICAL ABSTRACTS.—A., II. x iv  (g, h, k-m)

and hydrolysing the resulting dl-N -Ac compound by 
HC1. S-Benzyl-dl-cysteine, m.p. 213—215°, thus pro
duced is converted by Ac20  in 90% HC02H at 55—60° 
into the N -CHO derivative, m.p. 136-5°, which is 
resolved by brucine to yield the d-sai£, [a]o —25° in 
H 20 , and thence S-benzyl-d-cysteine, [a]“  -2 2 -5 °  in 
N-NaOH. Na in liquid NH , then yields (I), [a]'“ 
+224° in n-HC1. R, S. C.

D ecom p osition  of cystein e in  aqueous so lu tion .
J. I. R outh (J. Biol. Chem., 1939, 130, 297—304).—  
When boiled in air or N2 with dil. aq. NaCl (0-48 g. 
per 1.) cysteine (I) decomposes more slowly than 
cystine (II) (A., 1939, II, 11) but yields (II), H 2S, and 
NH3, with products similar to sulphenic and sulphinic 
acids which cause a progressive decrease in the ]hz of 
the solutions during heating. The progressive de
crease in the N H 2-content and the non-formation of 
free S indicate that the mechanism of the decomp, of
(I) differs from that of (II). J. W. S.

C onversion of m eth ion in e in to  cystin e . R adio
active su lphur. H. T arver and C. L. A. Schmidt 
(J. Biol. Chem., 1939, 130, 67—80).—S containing 
35S is converted successively into FeS, H 2S, CH2Ph-SH, 
CH2Ph-S-[CH2]2-Cl,
0-CGH4(C0)2N-C(C02Et)2-[CH2]2-S-CH2Ph,^ iA «i- 
imtdobenzylthiolmalonicacid,m.Y>. 110— 111° (decomp.; 
corr.), (S-benzylhomocysteine, and methionine. When 
this methionine (but not Na2S 0 4 containing Na235S 0 4), 
is fed to or injected intravenously into rats, it is 
converted into radioactive cystine. The change prob
ably proceeds thus : SH-fCHaVCHiNH^-CO,!! ->
SH-CHMe-CH(NH,)-C02H -> SH-CH'(NH2)-CO,H.

‘ R, S. C.
S tab ility  of the keto-acid  from  m eth ion in e.

H. W aelsch and E. B orek (J. Amer. Chem. Soc., 
1939, 61, 2252).—Deamination of methionine (I) by 
kidney slices gives a ketone (II), C5H 80 3S, isolated 
as dinitrophenylhydrazone (~20% ), m.p. 149°. I f  the 
incubated solution is deproteiniscd and boiled in 2n - 
NaOH-N2, MeSH is formed (isolated as Hg salt) and 
must be derived from the (II) as (I) is stable to 
alkali. R, S. C.

D i- (fiy-dihydroxypr opyl)oxam ide and its  
n itra tion  p rod u cts. T. D omains ki and J. 
Skudrzyk  (Rocz. Chem., 1939, 19, 427— 432).—  
[OH-CH2-CH(OH)-CH2-NH-CO-]2 (I) was obtained by 
the reactions : glycerol +  HC1 chlorohydrin (II) 
(+N aO H ) -> glycide (*fNH3) -> 
NH 2-CH„-CH(OH)-CH2-OH (III) (+ E t 2C20 4)->  (I);
(II)+ N H 3 -> (III) (+ H 2C20 4)->  oxalate -> (I). (I) 
nitrated (H N 03 d 1-38, H2S 0 4 d 1-84) at <10° yields 
'N'N'-di-(fiy-dihydroxypropyl)oxamide telranitrate, m.p. 
142-5°. This is a strong explosive, of high stability. 
Its properties resemble those of (N 02-NMe-C0-)2.

R. T.
U se  of m ercu ric  acetate in  organic prepar

ation s. I. M ercury com pounds of am id es and  
im id es . N. V. S. R ao and T. R. S e sh ad ri (Proc. 
Indian Acad. Sci., 1939, 10, A, 1—5).—Good yields 
of pure o-C6H4(CO)2NHg (I) and (-CH2-CO)2NHg are 
quickly obtained from the respective imide and 
Hg(OAc), in EtOH. With 1 mol. o f Hg(OAc)2 in 
EtOH, CO(NH2)2 gives mercuricarbamide, CO(NH)2Hg,

m.p. >340° (yellow at 230°) [which may replace (I) 
pharmaceutically], but with 2 mols. of Hg(OAc)2 gives 
di(acetoxymercuri)carbamide, CO(NH-HgOAc)2, de
comp. ~270°. N H 2Ac and Hg(OAc)2 at 180° give 
Hg, AcOH, and a mixture. N H 2Ac (2 mols.) and 
Hg(OAc)2 (1 mol.) in EtOH give N -acetoxym&rcuri- 
acetamide, m.p. 195° (decomp.); larger proportions of 
Hg(OAc)2 give a product (Hg 72, N 3-9%), m.p. 225° 
(decomp.). R. S. C.

A ttem p ts to  prepare op tica lly  active eth y len e-  
im in e  d erivatives con ta in in g  an a sy m m etr ic  
n itrogen  a tom . R . Adams and T. L. Cairns (J. 
Amer. Chem. Soc., 1939, 61, 2464—2467).—p- 
C6H4Br-S02Cl and OH-[CH2]2-NH2 in 10% NaOH at 
50—70° give ’p-bromobenzenesulphon-fi-hydroxyethyl- 
amide (I), m.p. 93-5—95°, converted by S0C12 into 
the 3-(7Z-compound, m.p. 150—152-5°, which with 
hot, 1% KOH regenerates (I), p-Bromobenzeiiesul- 
phon-fi-hydroxyisobutylamide (II) (similarly prepared), 
m.p. 96-5—98°, is converted by 48% HBr into p- 
C6H,Br-S02-NH2 (III), by P20 6 into 4-p-bromobenzene- 
sulphon-l : 1 : 6 : 6- or -1 : 1 : 5 : 5-tetrainethylmorphol- 
ide, m.p. 145— 147°, with some (III), and by boiling, 
conc. HC1 into •p-bromobenzenesulphon-fi-chloroisobutyl- 
amide (IV), m.p. 123— 128°. 10% NaOH at 100° con
verts (IV) into (II) (~  50%) and 1 -~p-bromobenzenesul- 
phon-2 : 2-dimethylethyle7ieimide (46%), m.p. 79-5—  
81-5°; KOH-EtOH gives (II) and an oil. Distillation 
of OH-CMe2,CH2*NH2 with aq. H 2S 0 4 gives fi-methyl- 
allylamine (V), b.p. 76-7—77-7°/746 mm. (hydro
chloride, m.p. 190— 191°; picrate, m.p. 202—206°; 
p -C6H iB rS 0 2, m.p. 74—-76°, and thiocarbamide deriv
atives, m.p. 78—79°). CH2:CMe-CH2Cl and o-
C6H4(CO)2NK at 150° give N-|3•methylallylphthalimide, 
m.p. 88-5—90°, converted by N 2H4 into (V). p- 
Bromobenze.ne$ulphon-fi-hydroxy-$fi-diphenylethylamide
(VI), m.p. 151— 153°, does not yield the p-Cl-com- 
pound; with S0C12 or, best, P20 5 in CGH 6 it gives 
D-bromobenzenesidphon-$$-diphemylvinylamide, m.p. 
197— 198°, oxidised by Cr03 to COPh2. The cam
phor- and a-bromocamphor-sulphonamfde analogues 
of (II) and the a-bromocamphorsulphonamide ana
logue of (VI) are oils. M.p. are corr. R. S. C.

E xp losion  of e th y l azide in  p resence of d iethyl 
eth er .—See A., 1939,1, 568.

D etection  of ch loride in  ch lorovinylarsine  
(lew isite). C. F roger (Compt. rend., 1939, 209, 
351).—Passage of CHC1!CH2*AsC12 (I) vapour through 
Draeger’s detector tube (Si02 gel) followed by a little 
Br-H 20  and aq. fluorescein shows an eosin-coloured 
region where Br has not reacted with (I). The 
reaction occurs only with high concns. of (I). (I)
adsorbed on S i0 2 reacts with 1% 0 s 0 4 to give a 
black p p t.; 25 mg. of (I) per cu.m. of air can be 
detected. EtOH, E t20 , and COMea do not react 
with 0 s 0 4 ; acraldehyde reacts. " J. L. D.

[C oupling organic rad ica ls by m ea n s of the  
G rignard reagen t.] J. H. Ga r d n e r  and L. 
J oseph (J. Amer. Chem. Soc., 1939, 61, 2551—2552; 
cf. A., 1930, 76).—MgBu3Br and AgBr give 37-5% of  
Bu^, and CHMeEt-MgBr gives 13% of (CHMeEt)2. 
No rearrangement occurs. R. S. C.
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Introduction  of racem ic  organ ic m olecu les  
in to  so m e optica lly  active co m p lex  ion s of cobalt 
and ch rom iu m .—See A., 1939, I, 576.

R elative d issy m etr ic  sy n th esis  and rotation- 
d isp ersion  in  cobaltic  com p lex es of the a-am ino- 
acid s.— See A., 1939, I, 533.

In vestigation  of the iso m er ic  d ich lorob is-  
ethylened iam inocobaltic  ch lorid es b y  m ea n s of 
a radioactive iso top e of ch lorine.— See A., 1939, 
I, 576.

N ew  c la ss  of a m m in es. C om plex th io- 
m olyb d ates and th io tu n g sta tes .—See A., 1939,
1, 532.

C om plex  com pounds of p la tin u m  [chloride] 
and b utad iene.—See A., 1939 ,1, 533.

O xygen  effect in  the reaction  of cyclopropane  
w ith  brom in e and w ith  h ydrogen  b rom ide.
M. S. K harasch, M. Z. F inem an , and F . R. Mayo 
(J. Amer. Chem. Soc., 1939, 61, 2139—2142).—In 
absence of 0 2, reaction of cyclopropane (I) and Br is 
very slow in light or dark. 0 2, Bz20 2, or ascaridole 
accelerates the reaction, particularly in the light.
0 2, Bz20 2, o-C8H 4(OH)2, 0 2+ N H P h 2, or H 20  acceler
ates the slow reaction of 0-1 mol. of HBr with (I), 
but o-C6H4(0H )2+ 0 2 has less effect than 0 2 alone; 
light has little effect. A chain mechanism involving 
Br atoms is suggested for both reactions. 0 2 or light 
has no effect on the reaction with 1 mol. of HBr, but 
o-C6H4(OH)2, H 20 , AcOH, or CGII4Me-SH accelerates 
the reaction in absence of 0 2; a competing non-at. 
mechanism is suggested. R. S. C.

S yn th esis  of antirachitic  v ita m in s. I. S yn 
th es is  of y-2-m ethyleneci/c!ohexylidene-A “-prop- 
ene. N. A. M ilas and W. L. A ld erso n , jun. (J. 
Amer. Chem. Soc., 1939, 61, 2534—2537).—2-Di- 
methylaminomethylc?/cfohexanonc (prep, described) 
and CH2!CH*CH2*MgBr in E t20  give 2-dimethylamino- 
methvl- l-allylcycfohexanol (I), b.p. ■—-112— 117°/5 
mm. (acetate, b.p. 129— 130°/9 mm.), the unstable 
bromide (prep, by PBrs in C6H 6) of which is con
verted by KOH at 175°/vac. into y-2-dimethylammo- 
7nethylcyc\ohexylidene-Aa-prope7ie, b.p. 126-5—-128°/10 
mm. (absorption max. at 236 mu.., mol. extinction 
coeff. 10,500), obtained also less well directly from (I) 
by various methods of dehydration (KHS04 gives a 
good yield of a rearranged product, b.p. 100—103°/ 
9 mm.). The amine gives a methiodide, which, when 
treated with Ag20  etc. and distilled at 60°/5 mm., 
gives y-2-methyle7iecyclohexylideJie-&.a-prope7ie, b.p. 
62—63°/7 mm. (absorbs 3 H2). This has the un
saturated system of an antirachitic vitamin and has 
an absorption max. at 255 mu. with a mol. extinction 
coeff. 19,000. R. S. C.

R eduction  of d iazon iu m  sa lts  to hydrocarbons  
w ith  alkaline form ald eh yd e. R . Q . B rew ster  and 
J. A. P oje (J. Amer. Chem. Soc., 1939, 61, 2418—  
2419).—Addition of ArN2Cl to aq. N a0H -C H 20  gives 
the ArH from the following N H 2Ar : N H 2Ph 60; o- 
and j)-C6H4Me-NH2 80; o- 75 and ^-OMe-CGH4*NH2 
72; o- 75 and |)-OEt-C6H,1-NH2 65; m-4-C6H3Me2-NH2 
80; p- 50 and o-CgH4C1-NH2 5 5 ; p- and o- 
NH 2-C6H4-OPh 60; o- and ^-NH 2-C6H4-0-CsH4Me-j)

50; 2 : 5 :  1-C8H 3C12*NH2 10; o-NH2-CGH4-C02H 25; 
o- 20, m -10, and p-N 02-C(1H4-NH2 10%. The method 
succeeds best wrhen EtOH fails and vice versa.

R. S. C.
P o ssib le  d im o rp h ism  of tr in itrob en zen e. T.

U rbanski and J. Simon (Rocz. Chem., 1939, 19, 
487— 491).—Nitration of to-CgH4(N 02)2 with H N 0 3 
and 60% oleum gives s-CGH 3(N 02)3 (I), m.p. 121°, or 
a substance, m.p. 61—62°, presumably identical with 
that described by Radcliff and Pollitt (A., 1921, i, 
233) as being a polymorph of (I). This product is 
shown to be a mixture of to-CgH4(N 02)2 35—50 and
(I) 50—65%. R. T.

R earran gem en t of to luene d erivatives by  
a lu m in iu m  ch loride. J. F. N orris and H. S. 
T urner  (J. Amer. Chem. Soc., 1939, 61, 2128—  
2131).—A1C13-HC1 at 50— 100° causes rearrangement 
and disporportionation of o-, m-, and ^-CGH4MeCl or 
j)-cresol, but not of o-, m-, or /)-C6H4Me-N02 (at 100°; 
tars formed at 150°) or j5-C6H4Me-NMe2. The ratio 
of the products depends on the temp., time of heating, 
and amount of A1C13. With 0-1 mol. of A1C13 at 96° 
for 4-25 hr., the ease of rearrangement is o- <  m- <  
2>-CGH4MeCl. Thermal analysis of mixed isomerides, 
CGH4MeCl, is described. R. S. C.

U se  of »-b u ty l ch lorosu lphonate and ch loro-  
su lp h ite  in  the F ried el-C rafts reaction . C. 
B ark enbus , R. L. H opkins, and J. F. Allen  (J. 
Amer. Chem. Soc., 1939, 61, 2452—2453).—With 
ClS03Bu° (1 mol.) and A1C13 (2 mols.), at 0—5°, CGH G 
(9 mols.) gives CHPhMeEt (19), m-CGH4(CHMeEt)2 
(26-6), and PhCl (11-2%); PhMe gives m- (32-4) and 
2>-CGH4Me-CHMeEt (19-6) with o- (21-8) and p- 
C6H4MeCl (6-2%) and products halogenated in the 
side-chain. Higher-boiling products are also formed. 
ClS02Bu“, CsH 6, and A1CL give CHPhMeEt and 
S compounds. R. S. C.

F erric  ch loride as a con d en sin g  a gen t. W. M. 
P otts and R. J. D odson (J. Amer. Chem. Soc., 1939, 
61, 2553).—FeCl3 gives abetter yield (82%) of PhBur 
from CgH g and BuyOH at room temp, than does 
A1C13, but causes only an indefinite reaction with 
CHMeEt-OH and none with Bu“OH. R. S. C.

R earran gem en t of the x y len es  b y  a lu m in iu m  
ch lorid e. J. F. N orris and G. T. V aala (J. Amer. 
Chem. Soc., 1939, 61, 2131—2134).—The ratio of the 
three isomerides obtained from each xvleno by A1CL 
depends on the temp. Rearrangement is accelerated 
by increase in the amount of A1C13, but not by HC1 
(increases decomp.) or FeCl3. R. S. C.

C hlorinations w ith  su lp h u ry l ch loride. I. 
P eroxid e-cata lysed ch lorin ation  of hydrocarbons.
M. S. K harasch and H. C. B rown (J. Amer. Chem. 
Soc., 1939, 61, 2142—2150).—Traces of org. peroxides 
enormously accelerate chlorination of many org. com
pounds by S 0 2C12, making this a practical reagent. 
Yields are usually excellent and reaction times short. 
Boiling cycZohexane does not react -with S 0 2C12 in the 
dark and only to the extent of 25% in 6 hr. in ligh t; 
0-001 mol. of Bz20 2 or («-C11H 23-C02)2 (I) causes 
complete reaction in 15— 30 min. in the dark; animal 
C in rather large amount or CuCl (0-2 mol.) is less 
effective, but S, I, PC15, HC1, S 0 2, and 0 2 are useless.
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The products are chloro- and dichloro-c?/ctohexanes. 
m-C7H 16 gives a- and sec.-chloroheptano. Pr°Cl gives 
CHMeCl-CH2Cl and CH2(CH2C1)2. Bu“Cl gives «p., 
ay-, and aS-dichlorobutane. CHMeCl'CILCl gives 
CHMeCl-CHCl2, CMeCl2-CHoCl, and CHC1(CH2C1)2. 
(CH2C1)2 gives CHC1o-CH2C1." Pr“Br gives 
CHMeCl-CH2Br, CH2Cl-CH2-CH2Br, and products of 
higher b.p. (CHCL)2 and CHC13 are unaffected. In 
general, 0H 2 is more readily substituted than Me, and 
Cl depresses further substitution at the same C. 
PhMe similarly gives ~ 100% of CH2PhCl or, with 
ah excess of S 0 2C12, CHP1iC12, but further substitution 
does not occur. j>CGH4MeCl (gives y-CGH4ChCH2Cl), 
PhEt (gives mainly CHPhMeCl), PhPr^ (gives mainly 
CPhMe2Cl), PhBuy (gives mainly CPhMe2’CH,Cl), 
»¡-xylene [gives only »n-CGH4(CH2Cl)2], and CHPh3 
(gives CPh3Cl), but not o- or #-CGH4Me’N 0 2, or 
CH2Ph2, react similarly. Eluorene and 2-C10H 7Me 
undergo nuclear chlorination. Sometimes use of a 
solvent (CH2C12, CHC13, CC14, C0H r„ PhCl, or o- 
C6H4C12) is advantageous, and tho less stable (I) is 
preferable to Bz20 2 when reaction is slow. CH2Ph2, 
a slow stream of 0 2, I, S, f  -C0;H4|le;N'0 2, S0C12, 
PC13, or iso-C-HjyOrNO inhibits chlorination, e.g., of 
PhMe or cycfohexane, but AcCl, AcOH, and COPh2 
have no effect. Bz20 2 and S 0 2C12 at 70—80° slowly 
give PhCl, S 0 2, and C02. A chain mechanism for 
chlorination involving Cl atoms is suggested.

R. S. C.
A ction  of ch lorine on th iocyan ates. T. B.

J ohnson and I. B. D ouglass (J. Amer. Chem. Soc., 
1939,61,2548— 2550).—RSCNand aq. Cl2 at 0°—room 
temp, give ~75%  yields of R S 0 2C1 (prep, when 
R ;== Me or Et, described) and CNC1. CH2Ph*SCN at
0-—2° gives CNC1 and CH2Ph-S0oH, converted in air 
into (CH2P1i-S0-)2 or by CH2PhC“l into (CH2Ph)2S 0 2; 
at 20—30° it gives CH„Ph-S02Cl, obtained also from 
CIL,Ph-S02H by aq. Cl2 at 20—30°. 
CH^Ph-S-C(lSrH)-NH2,HCl gives only CH2Ph-S02Cl 
(76%)- Prep, of PhS02Cl from PhSCN is more 
difficult. R. S. C.

K inetics of su lphonation  of n itrobenzene by  
su lphur tr io x id e .—See A., 1939, I, 570.

D erivatives of o- and p-n itrobenzenesu lph in ic  
a cid s.—See B., 1939, 1077.

V alid ity  of th e  stru ctu re a ssign ed  to  cyclo- 
octatetraene : p yro ly sis  of d iquaternary a m m on 
iu m  h yd rox id es related  to  Aa- and A0-butene. 
C. D. H urd and L. R. D rake (J. Amer. Chem. Soc., 
1939, 61, 1943— 1945).— Trimethyl-n-buti/larmiioiiium 
bromide, m.p. 197—198° (sealed tube), is converted 
bv Ag20  in H20  into the hydroxide, which, when 
heated, finally at 250°, in N 2 gives only A“-butene. 
oL$-Butylenedi(triviethylainmorittim bromide) (prep,
from CHEtBr-CH,Br and NMe3 at room temp.) gives 
similarly 44% of CEtrCH (absorbed by alkaline 
KHgI3)~ and 56% of CHMe:C:CH2 (absorbed by 82% 
H ,S 04). $y-Butylenedi(trimethylammonium bromide) 
[similarly prepared from (CHMeBr)2] gives 42— 47% 
of (CH2:CH)2 (absorbed by molten maleic anhydride) 
and 58—53% of a mixture (absorbed by 82% H 2S 0 4) 
of (:CMe)2 and CHMeIC;CH2. The structure of the 
ci/rtooctatetraene of Willstatter et al. (A., 1912, i, 17 ; 
1913, i, 34S) is thus uncertain, as it was deduced

from successive Hofmann degradations assumed to  
give only conjugated ethylenic linkings. R. S. C.

S y n th esis  of p o lyen es. I. H exatriene and its  
p o lym erid es. M. S. K harasoh and E. Ster nfeld  
(J. Amer. Chem. Soc., 1939,6 1 ,2318—2322).—NaNH2 
in liquid NH 3 causes smooth coupling of halides of 
weakly negative radicals, if the C carrying the halogen 
also carries H. Thus, addition of NaNH2 (1 mol.) to 
CH2:CH-CH2C1 (I) (1 mol.) gives 24—30% of 
(CH2:CH-CH:)2 (II), b.p. 76—78°, and 41—33% of
3-vinyl-4-butadienyl-/S.1-eyclohexene (III), b.p. 50—  
55°/3 mm. Addition of (I) (1-33 mols.) to NaNH 2 (2 
mols.) gives 50% of (III) with some 4-$-2'-vinyl-A3'- 
cyclohexenylvinyl-S-vinyl-^-cyclohexene, b.p. 70—80°/
10-4 mm. [absorbs 5 H2 in MeOH; does not react 
with (:CH-C0)20  (IV)], and (?) 3-2’-vinyl-A3'-eyc\o- 
hexenyl-5-|3-2"- vinyl-A 3" - oyelohexenylvinyl - Ax-cyclo- 
hexene, b.p. 120— 133°/10j1 mm. [absorbs 6 H 2 in 
MeOH; does not react with (IV)]. Addition of 
NaNH2 (2) to (I) (3 mols.) gives 50% of 4 -chloro- 
methyl-3-vinylcyc\o7iexene, b.p. 44— 48°/8 mm. [re
duced (H2- P t 0 2; 2-7 atm.) to l-methyl-2-ethylq/cto- 
hexane], and less (II). The structure of (III) follows 
from its reaction with (IV) in C6H 6 at 90— 100° to  
give an adduct, hydrolysed to the dicarboxylic acid, 
CjGH 20O4, m.p. 178°, and from its hydrogenation (4 
H 2) in MeOH to give l-ethyl-2-n-bulylcyclohexane, b.p. 
208°, obtained also by interaction of 2-ethylcycZo- 
hexanone with MgBu“Br, dehydration of the result
ing carbinol by I, and finally hydrogenation (PtO,) 
in AcOH at 2-5 atm. R. S. C.

A ddition  of a lk a li m eta ls  to  stilb en es. G. F . 
W right (J. Amer. Chem. Soc., 1939, 61, 2106— 
2110).—-Contrary to Schlenk et al. (A., 1928, 1031), 
addition of Na, K, or Li to stilbene (I) or isostilbene 
gives a mixture of stereoisomerides. The reaction 
mechanism is discussed. Impure (I) is recovered 
(m th one exception) from the reaction. Reaction is 
fastest in (CH2-OMe)2 (II) and good in E t20 , but in 
C6H g must be initiated by PhCl, and barely occurs in 
light petroleum (III) (b.p. 60—70°). The ratio of 
products depends on the solvent and on the, charac
terising agent. With Li in E t20 , C 02 gives 55% of 
meso- and 26% of dZ-(CHPh-C02H )2“(IV ); in (II) 
(Na or Li), only a trace of and, in CGH 6 (Na or Li) or
(III), no (IV) was isolated (purification is difficult) 
although the crude acid was a mixture. In (II) (3STa), 
Me2S 04 gives 45% of (CHPhMe)2, b.p. 132— 134°/ 
6 mm., and 20% of the isomeride, m.p. 124°, the 
4 : 4'-(AT0 2)2-derivatives, m.p. 133° and 256°, respec
tively, of which with Cr03-A c0H  "ive 90% of
^ n o 2-cgh 4-c o 2h .  ; r .  s . c .

E ffect of su b stitu tion  on the d issocia tion  of 
h exa-ary leth an es. V II. m - and p -P h en y l 
grou p s. C. S. Marvel, M. B. BIu e llee , and E. 
Ginsberg  (J. Amer. Chem. Soc., 1939, 61, 2008—  
2010; cf. A., 1939, II , 103).—•/ for 3-6% solutions in 
CgH g at 25° indicates 11— 12% of dissociation for 
(m-CfiH4Ph'CPh2)2 (I) and 13— 14% for (j>- 
C6H4Ph‘CPh2)2 (10% in 7% solution). These figures 
and the known 60% dissociation of C2(CGH4Ph-»i)6 
show that the m- are about as strongly dissociated as 
the 2)-CGH,jPh derivatives, which does not accord with 
a relation of the stability of the free radicals With the
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no. of possible resonance forms. Colour is no guide 
to the degree of dissociation. m-CfiH4Ph-MgBr (prep, 
with aid of a little EtBr) and COPh2 give m-phenyl- 
triphenylcarbinol (II), m.p. 104— 105°, converted by 
HCl-CaCl2-E t20  followed by EtOH into the E l ether
(III), m.p. 78—79°. Hot, pure AcCl converts (II) or
(III) into the carbinyl chloride, m.p. 80—87°, which 
with Ag gives (I) and thence b y  air m -phenyltriphenyl- 
methyl peroxide, m.p. 164— 165° R. S. C.

C yclisation  of d ien inenes. V II. D ehydrogen
ation  of im ii.s-dodecaliydrophenanthrene. tra tis-
l-K eto -3  : 4-diaLkyloctahydronaphthalenes. C. S. 
Marvel , R. Mozingo, and E. C. K irkpatrick 
(J. Amer. Chem. Soc., 1939, 61, 2003—2008).—  
The structure of the iraws-A^-dodecahydrophenan- 
threne of Marvel et al. (A., 1936, 1101; 1938, II, 
48) is confirmed. Its relative resistance to Se ex
cludes a spiran structure; with Pd-C at 300—320° 
it  gives only phenanthrene; H 2-R aney N i reduces the 
9-CO of the parent ketone only at 185°/100—200 
atm. (proof of steric hindrance), yielding mixed, 
waxy tetradecahvdrophenanthr-9-ols, b.p. 136—138°/ 
2 mm. Formation of phenanthrene derivatives by 
Se-dehydrogenation of 1 : 2-dialkylnaphthalene de
rivatives (cf. A., 1938, II, 48) is confirmed. Addition 
of 1 -acetylenvlc/ycfohoxanol (prep, in 69% yield from 
c?/cZohexanone, 0„H2, and CMc2Et-OK in 
CMe2E t-0H -E t20  at -1 5 ° ) , b.p. 77—78°/17 mm., 
followed by COMeBu“, to MgEtBr in E t20  gives 
\-y-hydroxy-y-methyl-Aa-heptinenylc.y<Aohexanol, b.p. 
124— 126°/1 mm., dehydrated by K H S04 at 190—  

.200° to l-y-methyl-n-hept-Av-en-Aa-inenyl-A.l -cyclo- 
hexene, b.p. 143— 148°/21 mm., which with boiling 
87% HC02H  gives 38% of tra.ns-l-keio-3-methyl-i-n- 
propyl -1  : 2 :  5 : 6 : 7 : S : 9 : 10 - octahydronaphthalene
(I), b.p. 107— 108°/1 mm. (2 : i-dinitrophenylhydraz- 
one, m.p. 124—125°). Zn-Hg-18%  HCl-AcOH re
duction of (I) yields a mixture (II), C14H 24, b.p. 
115— 120°/14 mm., containing some 6-methyl-5-?i- 
propyl - 1 : 2 : 3 : 4 : 7 : 8 : 9 : 1 0 -  octahydronaphthal - 
ene and 19% of a hydroazulene (absorption spectrum; 
Br-AcOH test of the mixture). With Se at 390— 
400°, (II) gives blue and mixed colourless compounds; 
the absorption spectrum of the mixture indicates 
presence of 35— 40% of <rons-a5-octahydrophenan- 
threne. R. S. C.

S y n th esis  of phenanthrene d erivatives. III.
9-M ethylphenanthrene. C. K. B rad sh er  and 
R. W. H. T ess (J. Amer. Chem. Soc., 1939, 61, 
2184— 2185; cf. A., 1939, II, 362).—Cyclisation of 
o-C6H4Ph-CMe(OH)-CH2X  (A) by 2 :1 AcOH-40%  
HBr gives the following yields of 9-methyIphen- 
anthrene : X  =  OMe 50, OPh 32, O'C10H 7-p 23, 
N E t2 10, and Cl <1% , calc, on the ketone used. 
I f  X  == OPh, AlCls in CS2 gives a 10% yield. Prep, 
of COMe-CiI2-OPh, b.p. 117— 124°/19 mm., 
COMe-CH2-O-C10H 7-p, m.p. 69—72°, and of (4 )  
(from o-C6H 4Ph-MgI and COMe-CH2X  cxcept for 
X  =  OMe which is obtained from MgMel and o- 
C8H 4Ph-CO-CH2-OMe) is described. R. S. C.

S y n th esis  of 9 : 1 0 -d ia lk y l-l : 2-benzanthr- 
acen es. W. E. B achm ann  and J. M. Chem erda  (J. 
Amer. Chem. Soc., 1939, 61, 2358—2361).—Conver
sion of 9 : 10-dimethoxy-9 : 10-dimethyl-9 : 10-di-

hydro-1 : 2-benzanthracene (I) into 9 : 10-dimethyl- 
1 : 2-benzanthracene (II) by Na (A., 1938, II, 270) 
involves formation of 9-sodio-10-methoxy-9 : 10-di- 
methyl-9 : 10-dihydro-I : 2-benzanthracene, followed 
by transannular loss of NaOMe, because (a) 1 
mol. of the ether reacts with 2 Na, (b) the final 
product is present as hydrocarbon, (c) the reaction 
mixture remains almost colourless, (d) when (I) and
(II) compete for Na, only (I) reacts, and (e)
(II) is not obtained by interaction of its Na2 
derivative with (I). Some 9 :  10-dialkyl deriv
atives are prepared. 9 : 10-Diethoxy-9 : 10-dimethyl- 
9 : 10-dihydro-\ : 2-benzanthracene, m.p. 172— 173-5°, 
is obtained from the 9 : 10-(OH)2-compound by H2S 0 4 
-EtO H  and with Na in C6H G-E t20  gives 61% of
(II); the Pra2, Pr^2, and Bua2 ethors could not be 
thus obtained. 9 : lQ-Dimethoxy-9 : 10-di-n-propyl- 
9 : 10-dihydro-l : 2-benzanthracene (similarly pre
pared), m.p. 176-5—177-5°, gives 95% of 9 :10- 
di-n-propyl-1 : 2-benzanthracene, m.p. 100-5— 101°
(picrate, m.p. 107-5— 108°). MgEtBr and 5-keto- 
5 : 6 : 7 :  8-tetrakydro-l : 2-benzanthracene (III) give 
a carbinol, converted by Pd-C in N2 at 310—320° 
into 5-ethyl-l : 2-benzanthracene (IV) (65%), m.p. 
U S— 119° (lit. 120°), and by K H S04 at 150—160° 
into 5-ethyl-l : 8-dihydro-l : 2-benzanthracene, m.p. 110 
— 112°, which with Pd-C at 330—340° gives 70% of 
(IV). Na2Cr20 7 in AcOH at 70° oxidises (IV) to the 
quinone, which with MgMel etc. affords 9 : 10- 
dihydroxy-, m.p. 201-5—204-5°, and 9 : 10-dimethoxy- 
9 : 1 0 -  dimethyl - 5 - ethyl - 9 : 1 0 -  dihydro - 1 : 2 -  benzan- 
thracene, m.p. 197—200°, and 9 : \0-dimethyl-5-ethyl- 
1 : 2-benzanthracene (80%), m.p. 107— 108°. Addition 
of CH,:CH-CH2Br to (III) and Mg in C6H 6-E t20  gives 
84% of o-hydroxy-o-allyl-5 : 6 : 7 : 8-tetrahydro-l : 2- 
benzanthracene, m.p. 82— 82-5°, converted by P d-C -N 2 
at 300° into 5-«-propyl-l : 2-benzanthracene (V). 
MgPr“Br and (III) in C6H 6-E t20  give impure o- 
hydroxy-5-w-propyl-5 : 6 : 7 : 8 -tetrahydro-l : 2-benz- 
anthracene, m.p. 107— 108-5°, which yields (V) by 
heating with HC02H  and then with Pd-C. 5-n- 
Propyl-1 : 2 -benzanthraquinone yields successively 
9 : 10-dihydroxy-, m.p. 161-5—163°, and 9 : 10- 
dimethoxy - 9 : 10 -  dimethyl- 5 - n -propyl-9 : 10 - dihydro- 
1 : 2-benzanthracene, m.p. 157— 159°, and 9 :10- 
dimethyl-5-n-propyl-l : 2-benzanthracene, m.p. 84—  
85°. 9 : lO-Dimcthozy-d : \0-dimethyl-0 : 10-diliydro-
1 : 2 : 5 :  6-dibenzanthracene (obtained from the diol 
by H2S 0 4-M e0H -C 6H 6), m.p. 310—320° (decomp.), 
and Na in Et20 -C 6H„ give 85% of 9 :  10-di- 
methyl-l . 2 : 5 :  6 -dibenzanthracene [dipicrate, m.p. 
175°; peroxide, m.p. 206—207° (decomp.) or 218— 
219° (decomp.; preheated at 200°)]. R. S. C.

S yn th etic  ex p er im en ts in  the ch rysen e ser ies . 
L. F. F i e s e r , L. M. J o s h e l , and A. M. S e l ig m a n  
( J .  Amer. Chem. Soc., 1939, 61, 2134—2139).—  
Addition of OMe-CII2-CN (prep, from CILjCl-OMo 
and CuCN in 81-6% yield), b.p. 120— 120-6°, to 1- 
CjoH/MgBr in Et2O-C6H 0 gives a-C10I l7 CH2'OMe 
ketone, b.p. 144— 146°/1 mm. (semicarbazone, m.p.
166-4— 167-8°), which with MgMeCl affords oc-methoxy- 
$-l-naphthylpropan-$-ol, m.p. 56-4— 60-4°, b.p. 138—  
142°/l-5 mm., in 80% over-all yield (reversing the 
order of the Grignard reactions gives only a 12%
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yield). K H S04 at 165— 180° then gives a-1- 
naphthylpropaldehyde (I) (61%), b.p. 130— 132°/2 
mm. (semicarbazone, m.p. 203—204°), and its enol 
Me ether (16%), b.p. 120— 122°/15 mm., hydrolysed 
by hot 20% HC1 to (I). Fe powder and 1 : 1 AcOH- 
H ,0  reduce (I) to l-C10H 7-CHMe-CH2-OH, b.p. 
144— 147°/3 mm. (3 : 5-dinitrobenzoate, m.p. 125-5—-
126-5°), which with most reagents gives impure halides, 
but with PC15 in Cf)H fl affords the chloride, b.p. 114—  
116°/1 mm. This probably has the normal structure, 
since the Grignard reagent (II) (obtained with diffi
culty) and solid C02 give l-C10H 7-CHMe-CH2-CO,H. 
Dehydration of the oily carbinol from (II) and 2- 
methylcycZohexanone gives ~25%  of a-2-methyl- 
A1 - cyclohexenyl-fi-1 -naphthylpropa ne, b.p. ~ 200—  
225°/2 mm. A1C13 in CS2 at 0° then gives 1 : 6a- 
dimethyl-l : 2 : 2a : 3 : 4 : 5 : 6 : 6a - octahydrochrysene, 
b.p. ~220—240°/2 mm., which with Se at 320° 
yields 2-methylchrysene [s-C6H3(N 0 2)3 compound, 
m.p. 189-8— 190-6°] (9%) by loss and migration of 
Me. Mg cyclohexyl chloride and (I) in Et20 , first 
at < 0° and then at room temp., give a-cyclo/iea;ÿZ-|3-l- 
naphthyl-n-propyl alcohol, m.p. 59—61°, which with 
P20 5 at 150° or K H S04 at 160— 180°, followed by 
AICI3 in CS2, gives an oil, converted by Se at 320° 
in very poor yields into a (?) methylchrysene, m.p. 
90— 100° [C6H3(N 02)3 compound, m.p. 232—235° 
after sintering], and a ( ?) spiran [C6H3(N 02)3 com
pound, m.p. 107— 109°]. Mg 2-methylcj/ctohexyl 
chloride and (I) lead by similar reactions to  an oil, 
which on dehydration gives small amounts of chrysene 
and another impure compound. o-C6H4Cl*MgBr 
arid (I) give a carbinol, dehydrated by K H S04 to  
m ixed isomeric a.-o-chlorophenyl-$-\-naphthyl-&.a-pro- 
penes, b.p. 150— 180°/1 m m., which with KOH  
(fusion or in quinoline) gives tars. o-CGH,Br-MgI 
and (I) give an impure carbinol. M.p. are corr.

R. S. C.
H yd rob rom id es of 3 : 5 -d ibrom o-o- and  

-/>-toluidine and 5  : 6 -dibr om o-m -4~xylid ine.
A. W eô b e l (Rocz. Chem., 1939, 19, 393—395).—  
The hydrobromides, m.p. 225° (decomp.), 221°, and 
228° (decomp.), respectively, are decomposed by 
H20 .  R. T.

U se  of n itrobenzenesu lphenyl chloride in  
id entification  of a m in es. J. H. B ielm an and E. 
O’M ahony (J. Amer. Chem. Soc., 1939, 61, 2340—  
2341).—o-N 02*C6H4,SC1 and NH3 or the appropriate 
amine in E t20  or E t20 - H 20  give o-nitrobenzene- 
sulphenamide, m.p. 124— 125° (decomp.) [350° (de
comp.)] (figures in parentheses or brackets are m.p. 
of the hydrochlorides), o-nitrobenzetiesulphen-'p-anisid- 
ide, m.p. 138— 138-5° [220° (decomp.)], -anilide, new 
m.p. 88-5—89° (198°), --p-bromoanilide, m.p. 146—  
146-5° [ ? (decomp.)], --p-chloroanilide, m.p. 143-5—  
144° [194° (decomp.)], -n-butyl-, m.p. 27—28° (142—  
142-5°), -cyclohexyl-, m.p. 51-5—52° (206—207°), -di
ethyl-, an oil (215—223°), -dimethyl-, m.p. 62-5—63° 
(171°), -ethyl-, m.p. 32-5—33° (108°), -methyl-, m.p. 
35-5— 36° (225—226°), and -n-propyl-, an oil (157—  
158°), S-, new m.p. 202—202-5° (254°), and -a- 
nciphthyl-amide, m.p. 130-5— 131° after softening at 
125° [260° (decomp.)], -N -methylanilide, m.p. 86—  
86-5° (121— 122°), -0-, m.p. 115-5—116° (215°), -m-,

m.p. 106-5:—107° (228°), and -p-toluidide, m.p. 136—
136-5° (243°), from which the amines are regenerated 
in nearlv 100% yield by HCl-Et„0. M.p. are corr.

R. S. C.
E ffect of tem p eratu re on the n itration  of 

p -cym en e. S yn th esis  of 6 -n itrocarvacrylam ine  
and certa in  d erivatives. G. C. K yk er  and R. W . 
B ost (J. Amer. Chem. Soc., 1939, 61, 2469—2470).—  
Nitration of^-cym ene (best at —10° to —12°) to the 
2 : 6-(N 02)2-derivative and reduction thereof by 
(NH4)2S to 6-nitrocarvacrylamine, m.p. 52° (lit. 52°, 
80—82°) (Ac derivative, m.p. 114— 115°), is improved.

R. S. C.
N ew  reaction  of su lp b on am id es. p -C reso l-  

ty rosin ase  reagen t. F. W yss-Chodat and R. 
P aillard (Arch. Sci. Phys. nat., 1939, [v], 21 , Suppl., 
50—53).— Sulphanilamide,
2j-NH2-C6H4-S02-NH-C6H4-S02-NMe2-i ), 2 -p-amino- 
benzenesulphonamidopyridine, di-^j-aeetamidophenyl 
sulphone, and j9-NH2-C6H4,S0 2,CH2,C0 -NH2 give 
colours (varying shades of red) with ^-cresol-tvrosin- 
ase, whereas p-CH2Ph-NH-C6H4-S02-NH2 and Na2 
p- ay - disulplio -y  - phenylpropylaminobenzenesulphon- 
amide do not. J. L. D.

S ch iff b ase h yd roch lorid es. T est for aryl- 
am in es. J. V. So u d i, H. D. R atish , and J. G. M. 
B u llo w a  (J. Amer. Chem. Soc., 1939, 61, 2554—  
2555).—A yellow colour, stable for several days but 
not to alkali, is produced by condensing arylamines 
of sulphanilamide type with, best, CHPhlCH-CHO 
in, best, H 2S 0 4-abs. EtOH. Halochromic salts of 
Schiff’s bases are produced. Cinnamylidene-sulphan- 
ilamide, m.p. 213—215° (decomp.) [hydrochloride, m.p. 
203—205° (decomp.)], and -sulphapyridine, m.p. 208—  
210° (decomp.) [hydrochloride, m.p. 178— 180° (de
comp.)], are described. R . S. C.

S u lp h an ilam id e d erivatives. I. R . A dam s, 
P. H. L ong , and A. J. J o h anso n . II. R . A dam s, 
P. H. Long , and A. J eanes (J. Amer. Chem. Soc., 
1939, 61, 2342—2346, 2346—2349).—I. The following 
are prepared. Figures in parentheses are anti-strepto
coccal and -meningococcal activity, respectively, rela
tive to p-NH2-C6H4,S 0 2,N H 2 =  4, but the new 
compounds are generally less toxic. ^j-Propion-, new 
m.p. 226-5—227-5° (2, 3), ^-«-butyr-, new m.p. 236—  
237° (1, 4), p-2'sobutyr-, new m.p. 248—249° (0— 1, 4), 
and p-w-valer-amidobenzenesulphonamide, new m.p. 
209—210° (3, — ). 'p-Acetamidobenzenesulphon-fi-hydr- 
oxyethylamide, m.p. 150— 151° (0, 4), -di-($-hydroxy- 
ethyl)amide, m.p. 158— 159° (0, 1), -y-, m.p. 133-5— 
135° (0, 1), and -fi-hydroxy-n-propylamide, m.p. 166—  
167° (1, 0), -p-hydroxyisobutylamide, m.p. 185— 187° 
(0— 1, 2), - fiy-dihydroxy-n-propylamide, m.p. 132— 133° 
(0 , 0 ), -Is-methyl-^-Syt>zZ,-pentahydroxy-n-hezylamide, 
m.p. 87—91° (0 , 0— 1), -2'-hydroxycyclohexylamide, 
m.p. 218° (0 , 0 ). 'p-Propionamidobenzenesulphmi-fi- 
hydroxy-n-propyl-, m.p. 148° (0, 3), and -isobutyl- 
amide, m.p. 172— 172-5° (1, 3). p-n-Butyramidobenz- 
enesulphon-$-hydroxyethyl-, m.p. 139° (0, 1), -di-($- 
hydroxyethyl)-, m.p. 114— 115° (0, 1), -B-hydroxy-n- 
propyl-, m.p. 127— 128° (0 , 2 ), and -’fi-hydroxyhobutyl- 
amide, m.p. 166° (0— 1 , 4). Tp-isoButyramidobenzene- 
sulphon-$-hydroxy-ethyl-, m.p. 116-5° (2, 1), -n-propyl-, 
m.p. 144° (0— 1, 3), and -isobutyl-amide, m.p. 173°
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(0— 1,4). p-n-Valeramidobenzenesulphon-fi-?it/dro3Tij-n- 
propyl-,. m.p. 121-5° (0—1, 4), and. -isobulyl-atnide, 
m.p. 136— 136-5° (0— 1, 3). p-iso Valeram.idobenzene.- 
sulphon-fi-hydrozyisobulylamide, m.p. 146— 147° (0, 0). 
p-Aminobenzenesulphon-fi-hydroxyethyl-, m.p. 95— 97° 
(2 , 3), -di-(j3-hydroxyethyl), m.p. 109— 110° (2 , 0— 1), 
-y-, m.p. 123—124° (0— 1,4), and -[i-hydroxy-n-propyl-, 
m.p. 115— 116° (1, 4), -[i-hydroxyisobutyl-, m.p. 102— 
103° (0, 4), -fj-y-dikydraxy-n-propyl-, m.p. 102— 104° 
(0, 4), and -2 -hydroxycyclohexyl-amide, m.p. 141— 
142° (0, 0). p-Methylaniinobenzenesulphon-fi-hydroxy- 
n-propylamide, m.p. 90—91°. p-̂ 1 celethylamido-, m.p.
134°, and 'p-etkylamino-benzcne.sulphon-fi-hydroxyino- 
butylamide, m.p. 131-5° (0, — ). -p-Benzylaminobenz- 
enesulphon-fi-hydroxyethylamide, m.p. 115—116° (0— 1, 
—). p-Garbethomjamidobenzanesidphon-amidc, m.p. 
241—242° (1, 1), -fi-hydroxy-ethylamide, m.p. 176° (1, 
4), and -n-propylamide, m.p. 132° (0—1, 2), and 
-morpholide, m.p. 157— 158° (0, 2). p -Acetamido-, 
m.p. 165— 166° (1, 2), p -propionamido-, m.p. 189—  
190° (1, 1), p-n-, m.p. 191— 193° (1, 2), and p-iso- 
butyramido-, m.p. 147° (0— 1, 0—I), and p -amino- 
benzenesulphonmorpJiolide, m.p. 217° (0— 1, 0— 1). 
p-p'-Acelamido-, m.p. 127— 128° (0, 0), p-p'-amino-, 
m.p. 123—125° (0, 4), and p-p ’-carbethoxyamido- 
be,nzenesulphonamidobenzenesulphon-$-hydroxy-n- 
propylamide, m.p. 175— 177° (0, 4). p-p'-Acetamido-, 
m.p. 213° (0, 0), and p-p'-amirw-benzenesulphonamido- 
benzenesulphon-fi-hydroxyisobutylamide, m.p. 184—  
185° (0— 1, 4). 3-Acetamido-4-methoxybenzcnesulphon- 
amide, m.p. 225-5° (0, 0— 1), and -hydroxy-ethyl-, 
m.p. 152— 153° (0, 0), -n-propyl-, m.p. 146— 147° (0, 
0), and -isobuhjl-atnide, m.p. 125° (0, 0—1). Z-Amino-
4-methoxybenzenesulphon-amide, m.p. 142—142-5° (0, 
0), and -fj-hydroxy-n-propylamide, m.p. 102° (0 , 0 ). 
p-Propion-, m.p. 113°, -n-, m.p. 120— 121°, and -iso- 
butyr-, m.p. 131— 132°, -n-, m.p. 115—116°, and -iso- 
valer-, m.p. 120—121°, -acetmethyl-, m.p. 136—137°, 
-acetethyl-, m.p. 142— 143°, and -carbethoxy-, m.p. 103°, 
-amidobenzenesidphonyl chlorides are prepared from 
the appropriate anilide and C1S03H.

II. Succinanil (modified prep.) and C1S03H  at 60—  
65° give a sulphonyl chloride, converted by 28% aq. 
NH 3 at 70° into N -phenylsuccinamide-p-sulphonannde, 
m.p. 234—238° (decomp.), or by the appropriate 
OH-amine (2 mols.) and 7% KOH (2-5 mols.) at 
70° into TS-phenyl-W-fi-hydroxyethylsuccinamide-p-sul- 
phon-fi-hydroxyethylamide, m.p. 137— 142° (with less
5-anilo-2-pyrrolidone-4:'-sulphoii-$-hydroxyetkylamide, 
m.p. 85— 93°), and -p-fi-carboxypropionamidobenzene- 
sulphon-p-hydroxy-ri-propylamide, m.p. 179— 192° (de
comp.) (Et ester, m.p. 125— 128°). 
p-0Me-CH2-C0-XH-Cf,H4-S02Cl and N H 2-[CH2]2-OH 
give p-niathoxyacetarnidobenzenesulphon-fi-hydroxyethyl- 
amide, m.p. 125— 127°. OAc-CHMe-COCl and p- 
N H 2-CGH4-S02-NH2 in E t20  or OAc-CIIMe-CO-KHPh 
and C1S03H (followed by aq. NH3) give p-a-acetoxy-, 
m.p. 192-5°, and thence by l-5s-NaOH at 50—55°
p-x-hydroxy-propionamidobenzene,$ulphonamide, m.p. 
196°. p-a-^1 celoxypropionamidobenzeneaulphon- fi-hydr- 
oxty-n-propylamide, m.p. 97— 103°, is similarly ob
tained. Treating the appropriate dianilide with 
CISO3II, followed by the appropriate OH-amine, gives 
malon-, m.p. 203—208° (decomp.), succin-, m.p. 243— 
250° (decomp.), and glutar-anilide-4 : 4'-di(sulphon-$- 
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hydroxyethylamide), m.p. 196— 198°, and malon-, m.p. 
173— 176° (decomp.), succin-, m.p. 265— 270° (de
comp.), and glutar-anilide-4: 4'-di(sulplwn-$-hydroxy- 
n -propylamide), m.p. 187— 190°. 2 : 5-Diketo-l : 4- 
diphenylpiperazine similarly yields its 4' : 4"-di(s%d- 
phon-amide, m.p. 325° (decomp.), -fi-hydroxyethyl- 
amide, m.p. 260—270° (decomp.), and -fi-hydroxy-n- 
pro-pylamide), m.p. 280-—284° (decomp.). p- 
CH2C1-C0-NH-C6H4-S02C1 and OH-CHMe-CH2-NH2 
give -p-chloroacetamidobenzenesidphon- fi-hydroxy-n- 
propylamide, m.p. 125— 129°, converted by NH4CNS 
in boiling EtOH into 2-aniloA-ketotetrahydrothiazole- 
4'-sidphon-fi-hydroxy-n-propylamide (I), m.p. 209—  
212°. i ?-CHMoBr-CO-NH-CGH4-S02Cl gives similarly 
j)-a-bromopropionamidobenzenesulphon-(3-hydroxy-?i- 
propylamide, m.p. 140— 143°, and thence the 5-Me 
derivative, m.p. 190— 192°, of (I). 
j>-CH2C1-C0’NH-CgH4-S02-NH2 and NH4CNS yield 
(?) 3-phenyl-^-thiohydantoin-i'-sulphonamide [? 2- 
imino - 3 - anilo - 4 - Tceiotetrahydrothiophen - 4' - sulphon - 
amide], m.p. 258° (decomp.; darkens from 238°). 
These products have little or no antistreptococcal 
activity. R. S. C.

Free rad ica ls of th e  type of W u rster’s  sa lts .
L. M ichaelis, M. P. S chubert, and S. G ranick (J. 
Amer. Chem. Soc., 1939, 61, 1981— 1992).— Stability 
of free radicals obtained by partial oxidation of 
p-diamines with Br in dil. solution [usually HeOH- 
0-005N-aq. AcOH (4 : 1)] at the optimum p a  (mostly 
~ 3 )  is best judged by the rate of decomp, (as deter
mined by colour changes and the nature of the 
electrometric titration curves), and is differentiated 
from effects due to the instability of the di-imines 
partly by being unaffected by increasing the concn. 
of the diamine. B y 33 examples it is shown that 
stability is (a) decreased by Mo o- to NHMe or NMc2 
(2 o-Me have enormous effect) or by OMe, Cl, or S 0 3H  
in the ring, (b) increased by AT-Me if there is no Me 
in the ring, and (c) unaffected by Me in the ring 
if  the N  are unmethylated (occasionally a slight 
decrease). Absorption spectra of the radicals are
recorded. Results are explained as duo to resonance
of different forms of the radical. R. S. C.

R eactiv ity  of the arom atic  n u cleu s. I . Kar- 
r e r ’s  th eory  of cou p lin g . W. J. H ickinbottom  
and E. W. L ambert (J.C.S., 1939, 1383— 1386).—  
Karrer’s observation (A., 1915, i, 1073) that
NPh(C5H i r t\s0)2 (I) or NPhBu°2 in aq. AcOH with
diazotised p-NH2‘CGH4*S03H (II) gives 
NHR-C6H 4-N2-C6H4-S03H (R =  Bua or iso-CsH n ), 
with elimination of R, is not confirmed (cf. Reilly et 
al., J.C.S., 1918,113, 99); the product is 
N R 2-C6H4-N2*CgH4*S03H. The product from (I) and
(II) (-j- KOH) is I i  4-diisoamylamino<izobenzene-4:'- 
mlphonate, reduced by N a^ O ., to p-aminodimoamyl- 
a?iiline (dihydrochloride; p-benzamidodiisoamylaniliTie, 
m.p. 101°). With p -N 0 2-CGH4vN2Cl (HI), (I) gives 
4'-nitro-4-dusoamylaminoazobe?izene, m.p, 120°. 
NHPh-C3Hn -i50 (IV) and (H) give K  4'-isoamyl- 
a minoazob enzene -4 -su Ip ho naU, reduced (Na2S20 4) to 
p -aminoimamylan iline (dihydrochloride) ; (III) and
(IV) give 4'-nitro-N-isoamyldiazoaminobenzene, m.p.
72— 73°. NPhBug2 and (II) give K  4'-dmobutyl- 
aminoazobenzene-4-snlphonate, reduced (Na2S20 4) to
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^3-ammodiisobutylaniline [dihydrochloride, m.p. 223—  
224° (darkens ~ 2 1 0 °); p-benzamid-odiisobulylaniline, 
m.p. 111°], also obtained by reducing the hydrochloride 
of p-nitrosodiiaobulykiniline, m.p. 62—63°. NPhBu32 
and (III) give 4'-nitro-4-dnsobutylaviiiioazobenzene, 
m.p. 122— 123°; 4'-nitro-4-methyl-iert.-butylaynino- 
azobenzene, m.p. 133— 134°, ‘i'-nitro-N-tert.-butyldi- 
azoaminobenzene, m.p. 142— 143°, 4'-nitroA-di-n-octyl- 
aminoazobenzene, m.p. 66— 67°, 4'-nitro-^-n-octyl- 
aminodiazoaminobenzene, m.p. 61— 62°, 4'-nitro-4- 
dicetylaminoazobenzene, m.p. 70— 71°, and 4-»u7ro-N- 
cetyldiazoaminobenzene, m.p. 77°, are similarly pre
pared. N -Dialkv lary lamines aro purified through 
their picrates, which are less sol. than those of the 
corresponding sec. amines. The following are pre
pared : (I), b.p. 166— 168°/18 mm. (picrate, m.p.
146°); NPliBu^, b.p. 142— 144°/21 mm . (picrate, 
m.p. 141°); 1 : 4 : 2- and 1 : 3 : 2-C6H3Me2-NMe2, b.p. 
S2—82-5°/18 mm. (picrate, m.p. 154—155°); o- 
C0H4Cl-NMe2, b.p. 101— 103°/28 mm. (picrate, m.p.
133— 134°). Dicetylaniline, m.p. 30°, is obtained 
from C1GH33-NHPh and C^H ^I at 110°. E. W. W.

E ffect of v itam in -C  on  en zym ic  oxid ation  of a 
m onophenol. F. W yss-Chodat and E. Chodat 
(Arch. Sci. Phys. nat., 1939, [v], 21, Suppl., 53—58). 
—Tyrosinase and aq. p-eresol give first a yellow and 
then a brown solution, but not in presence of ascorbic 
acid (I), although the 0 2 uptake is much increased 
with (I). (I) is without effect on the brown solution
and inhibits tho reaction between tyrosinase, jj-cresol, 
and glycine. Tho extent of the 0 2 uptake depends 
on the amount of (I) present and the rapidity of uptake 
on the amount of ̂ -cresol. J. L. D.

C ondensation products of p h en ols and keton es.
IV. o-C resol and acetone. W. B aker  and D. M. 
B esly (J.C.S., 1939, 1421— 1424),—The condensation 
product from o-cresol (I) and C0Mc2 regarded by 
Niederl et al. (A., 1929, 551; cf. also A., 1932, 842) 
as CO(CH2,CMe2,CgH3Me,OH)2 is identical with that 
regarded by Siikosd (Acta Lit. Sci. Univ. Hung. 
Franc.-Joseph., 1932, 2, 230) as 
OH-C6HMe(CMe2),C6HMc-OH, and is 6 : (V-dihydr
oxy-3 : 3 : 5 : 3' : 3 : 5 '-hexamethylbis -1 : V-spiiohydr- 
indene, m.p. 245— 246°. It is prepared (cf. Sokosd, 
loc. cit.) from (I), COMe2, and conc. HC1 at 100° 
(bath) for 60 hr. (purifying through the diacetate, m.p. 
266—267°) and also from ( 4 : 3 :  l-OH-C6H3Me)2CMe2 
and AcOH-conc. HC1. It gives a dibenzoate, "m.p., 
a-form, 170— 171°, solidifying to (3-form, m.p. 201°, 
di-p-nilrobenzoale, m.p. 247—248°, Me2 ether, dimor
phous, m.p. 158— 159°, and 7 : 7'-i?r2-derivative, m.p. 
224°, is oxidised (KMn04-A c0H ) to give some phoronic 
anhydride, and nitrated (hot conc. H N 0 3-A c0H ) to 
AT0 2-compounds, m.p. 233—234° (decomp.), and 
~225°, which aro probably degradation products.

E. W. W.
R eaction  of p -fluorophenol w ith  benzene and  

a lu m in iu m  chloride. A. W. W eston and C. M. 
S uter (J. Amer. Chem. Soc., 1939, 61, 2556—2557). 
—The by-product formed during de-ethylation of 
/>-C6H 4F-OEt by A1C13 in C6H„ (A., 1939, H , 109) is 
j)-CfiH 4Ph‘0H  and is obtained also from p-C6H4F*OH, 
C8H 6, and A1C13. p-C6H 4Cl-OH does not react with

CgH 6-A1C13, nor does jp-C6H;F*OH with PhMe or 
PhCl. R. S. C.

S y n th esis  of 2-»-buty l-a-naphthol. Y. F. Chi
(J. Amer. Chem. Soc., 1939, 61, 2487—2488).—  
a-CjoH/OH, Pr“C02H, and ZnCl2 give 2-n-butyryl-a.- 
naphthol, m.p. 85— 86°, b.p. 145— 152°/1 mm. (oxiine, 
m.p. 119°; semicarbazone, m.p. 201—202°; Me, m.p. 
80—81°, b.p. 155— 157°/1 mm., and Et ether, m.p 
79—81°, b.p. 158— 159°/1 mm.) (with some a-C10H 7 
n-butyrale, m.p. 95-5—96-5°, b.p. 125— 130°/1 mm.), 
reduced by Zn-Hg-HCl to 2-n-biUyl-a.-naphthol, m.p. 
73—74°, b.p. 140— 1490/1 mm. R. S. C.

Structure of fluorene. W. C. L othrop (J. Amer. 
Chem. Soc., 1939, 61, 2115—2119).—Pyrolysis of 
allyloxyfluoreno derivatives indicates that little or 
no fixation of the ethylenic linkings occurs, other 
reactions notwithstanding. Fluorene is considered to 
be benzenoid rather than naphthoid. 2-Hydroxy - 
fluorene, CH2;CH-CH2Br, and anhyd. K 2C03 in boiling 
COMe, give 2 -allyloxyfluorene (99%), m.p. 95—96°, 
which at 235— 238° gives a mixture, separable with 
difficulty into 2-hydroxy-3- (—60%), m.p. 87—88°, 
and -l-allyljluorem, (~25% ), m.p. I l l — 112°. These 
products give allyl ethers, m.p. 44— 45° and 82—83°, 
respectively, pyrolysis of which yields in both cases
2-hydroxy-l : A-diallyljluorene, m.p. 58°, b.p. 170°/3 
mm. Crude 3-methoxyfluoren-9-one, red P, and HI 
in boiling AcOH give 3-hydroxyfluorene, m.p. 136— 
137° (benzoate, m.p. 128°), the allyl ether of which 
gives a gum wThen pyrolised. o- 
C0 Cl-C6H4-NH-S0 2-C6H4Me-2J, 1 : 4 :  2-C6H3Me2-OMe, 
and A1C13 in CS2 give 21 -p-toluenasulphoimriiido-4- 
methoxy-2 : 5-dimethylbenzophenone, m.p. 140— 141° 
(N -Me derivative, m.p. 168—169°, prepared by 
Me2S 0 4-alkali), slowly hydrolysed by conc. H 2S 0 4 
at room temp, to the N H r ketone, m.p. 102— 104°. 
Diazotisation etc. then gives (84% yield under stated  
conditions) 3-methoxy-l : 4-dimethylfliiorenonc. (I), m.p. 
140— 141°, and a little 2’-hydroxyA-inethoxy-2 : 5-dir 
methylbenzophenone, m.p. 94—95° (acetate, m.p. SI— 
82). H i-red P-AcOH converts (I) into 3-hydroxy- 
1 : 4:-dimethylJluorene (II), m.p. 180— 181° (acetate, 
m.p. 100°; 2 -6e?izewefl20-derivative, m.p. 183— 
184°), or (shorter heating) 3-hydroxy-l : 4-dimethyl- 
jluorenone, m.p. 223—224° (acetate, m.p. 133— 134°), 
obtained also by 48% HBr. The allyl ether, m.p.
54—55°, of (II) wiien heated at 215° in N , gives 3- 
hydroxy-1 : 4-diniethyl-2-allyljluorene, m.p. 150— 151°. 
Improved prep, from w-cresol (118 g.) gives 1 : 2 : 3 -  
CgH-jMe^OMe (26-3 g.) (by way of 2 : 1 : 3- 
N H 2-CBH3Me-OMe and 1 : 2 : 3-C6H3MeBr-OMe), 
which by methods given above affords 2’-p-toluene- 
eulphonamido-, m.p. 136— 138°, 2'-p-toluenesulphon- 
methylamido-, m.p. 160°, 2 ’-amino-, m.p. 144— 145°, 
and 2’-hydroxy-4-melhoxy-2 : 3-dimethylbenzophejione, 
m.p. 135— 136° (acetate, m.p. 97—98°), 3-methoxy-, 
m.p. 178— 179°, and Z-hydroxy-I : 2-dimethylfluorenone, 
m.p. 258—259° (decomp.) (acetate, m.p. 137— 138°),
3-hydroxy-l : 2-ditnethylfluorene, m.p. 212—213° (de
comp.) [acetate, m.p. 146— 147°; benzeneazo-deriv
ative, m.p. 201° (decomp.); allyl ether, m.p. 102-— 
103°], and 3-hydroxy-l : 2-dimethyl-4:-allyljluorene, m.p. 
135— 136°. R. S. C.
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Isom eric  yS-di-p-hydroxyphenyl-A ^-n-hexenes.
F. v o n  W e s s e l y  and A. K l e e d o r f e r  (Naturwiss., 
1939, 27, 567—568; cf. A., 1939, II, 259, 312).—  
Dehydration of yS-di-j5-anisyl-?i-hexan-y-ol gives trans
it) and impure ris-(;p-OMe-C0H4-CEt;)2 and isomeric 
y8-di-p-anisyl-AB-n-hexenes, m.p. 50° (II) and an oil 
(III). From (II) and (III) are obtained yS-dt-p- 
hydroxyphenyl-A^-n-hexenes, m.p. 153° (IV) (diacetate, 
an oil; dibenzoate, m.p. 126°), and m.p. 143-5° (V) 
(diacetate, m.p. 74°; dibenzoate, m.p. 184°), respect
ively. (II) and (III) are converted by 0 3 into ethyl- 
deoxyanisoiii, by I  into (I), and by H2-P d  into (p- 
OMe-CGH 4-CHEt-)2, m.p. 146°. (Estrogenic activity 
is (;p-OH-CBH4-CHEt-)2, m.p. 186° >  (IV) >  (p- 
OH-C6H 1,CHEt-)2, m.p. 130° (prep, by hydrogenation 
of diethylstilbcestrol) >  (V). R. S. C.

S tereoch em istry  of d ip h en yls. XLVII. 2 : 5- 
D i-»n-4'-xylylquinols and th e ir  d erivatives. 
R .  A d a m s  and G. C. F i n g e r  (J. Amer. Chem. Soc., 
1939, 61, 2182—2183; cf. A ., 1939, II, 505).—Prep, 
of 2 : 5-di-m-4'-xylylquinol and its 3 : 6-Br2-deriv- 
atives is modified and the yields are recalc. (cf. 
Browning el al., A., 1930, 1588). Addition of 3 : 6- 
dibromo-2 : 5-di-?ft-4'-xylylbenzoquinone in EtOH to 
aq. NaOH at >  room temp, gives 3 : G-dihydroxy-2 : 5- 
di-m-i'-xylylbenzoquinone (I), m.p. 282—284°, the 
diacetate (prepared by hot Ac20 -C 5H 5N), m.p. 186— 
188°, of which is hydrolysed by HCl-AcOH to (I) and 
reduced by SnCl2-EtO H  to 3 : Q-diacetoxy-2 : 5-di-m- 
4'-xylylquinol, m.p. 213—215°. Acetylation, best by  
hot Ac20 -C 5H 5N  and a trace of SnCl2, then yields 
1 : 2 : 4 :  5-tetra-acetoxy-3 : G-di-m-4'-xylylb&nzene, m.p. 
276—278°. In no case were diastereoisomeric forms 
obtained. R. S. C.

S y n th esis  of 6  : 7 -d ih y d ro x y -l : 4 -d im eth y l-  
phenanthrene from  p -xy ly lacetic  acid and  
6 -n itroveratraldehyde by the P sch o rr  reaction. 
J. T. Ca s s a d a y  and M. T. B o g e r t  (J. Amer. Chem. 
Soc., 1939, 61, 2461—2463).—6 : 3 : 4 : 1- 
N 0 2-CfiH 2(0Me)2‘CH0 (improved prep.), m.p. 132—  
133° (lit. 133-5^-134-5°), and 1 : 4 : 2 -  
CeH3Me2-CH2-C02H in Ac20  at 105— 110° give 6- 
nitro-3 ~4-dimethoxy-a-ji-2'-xylyleinnamic acid, m.p. 
226—227°, reduced by FeS04-aq. N H 3 to the 6-NH2- 
acid, m.p. 191— 192°, which with ¿.S0-C5H n -0-N 0  
and II2S 0 4 in dioxan, followed by NaH2P 0 2 and Cu 
powder, gives 6 :1  -dimethoxy-l : i-dimethylphenanthr- 
ene-10-carboxylic acid (I), m.p. 215-5—216-5°. Boiling 
with basic Cu carbonate in quinaldine then gives 6 : 7 -  
dimethoxy-, m.p. 175— 176°, and thence (48% HBr) 
6 : 7-dihydroxy-l : i-dimethylphenanthrene (35%), m.p. 
164— 164-5° (diacetate, m.p. 133— 133-5°) [also ob
tained less well (10— 15%) from (I) by HBr-AcOH], 
sol. in cold olive oil and appreciably sol. in H20 . 
M.p. are corr. R . S. C.

S y n th esis  of v ita m in -/! m eth y l e th er . F. B. 
K ip r iN G  and F. W il d  (Chem. and Ind., 1939, 802).—  
COMe-[CH2]2-OMe is converted by CH2:CH*CH2*MgCl 
into the carbinol, dehydrated to X,-methoxy-8-methyl- 
Aav-hexadiene, which with Br followed by KOH 
affords tx.-bromo-X,-methoxy-8-mclhyl-&Pi-hexadiene. The 
Li derivative therefrom with ¡3-ionone gives a tert.-
alcohol dehydrated to vitamin-A Me ether. No details
are given. R .  S. C.

O rganic p erox id es. VI. C yclane p erox id es.
N . A. M i l a s , S. A. H a r r is , and P. C. P a n a g io t a k o s  
(J. Amer. Chem. Soc., 1939, 61, 2430—2432; cf. A., 
1938, II, 469).—cyc/oPentanone (I) and 0-6m-H20 2-  
E t20  give 1-hydroxycyclopenlyl H  peroxide (II) or 
di-(l-hydroxycyclopentyl) peroxide ( I H ) ,  oils. When 
kept, (II) gives its solvate, -f-0-5H20 2, m .p. 73—750 
(gas at 105°), also obtained from (I) by 30% 
H 20 2 and converted in hot E t20  or 1 : 1 E t20 -  
light petroleum into dicyolopentylidene peroxide,
([CH2]4C < °  2, m.p. 160° (decomp.). When kept,

(III) gives an insol. polymeride, ^[CH2]4̂ >C<^q.^,
m.p. 166° (decomp.). Similarly are prepared 1- 
hydroxy-cyclohexyl, m.p. 76— 78°, -3- (also + 0-5H 20 2, 
m.p. 120— 121°), -2-, and -i-methylcyclohexyl H  
peroxide, oils, di-(\-hydroxycydohexyl), m.p. 68—70° 
di-{i-hydroxy-3-, -2-, and -i-methylcyclohexyl), and di- 
(1 -hydroxyoyclooctyl) peroxide, oils, and 1-hydroxy- 
cyclo-heplyl, m.p. 92— 94°, and -octyl H  peroxide, an 
oil. R. S. C.

aS-D iarylacetylene g ly co ls . II. A n  enediol 
from  h exaeth ylb en zil. R. C. F uso n , J. Corse, 
and C. H. McK eever  (J. Amer. Chem. Soc., 1939, 61, 
2010—2012; cf. A., 1939, II, 260).—2 : 4 : 6 -  
Cr.H2Et3-COCl (prep, in 85% yield from the acid by 
SOC1, or less well by PC15), b.p. 108— 110°/2 mm., 
with Mg -j- M gl2 in E t20 -C 6H 6-N 2 gives afi-dihydroxy- 
a.fi-di-2 : 4 : Q-triethylphenylethylene (I), m.p. 149— 151° 
(decomp.; in air), 154— 155-5° (in N 2), ( 2 : 4 : 6 -  
C6H 2Et3-CO)2 (II), and some 2 : 4 :  6-C6H 2Et3-C02H. 
(I) is stable in air, insol. in 40% aq. NaOH, reduces 
Tollens’ reagent, FeCl3, and Cu(OAc)2 at 0°, gives a 
positive 2 : 6-dichlorobenzeneone-indophenol test, and 
is oxidised to  (H). Catalytic hydrogenation of (II) 
in A c20  yields a cis-diacetate, m.p. 133-5—134°, 
of ( I ) ; a trims-diacetate, m.p. 188-—190°, is ob
tained from (I) by boiling Ac20 . BzC1-C5H 5N  
converts (I) into dibenzoates, m.p. 235—236° and 
124— 124-5°. Hot HCl-M eOH converts (I) into 
2 : 4 : 6 : 2' : 4' : 6'-hexaethylbenzoin, m.p. 64—65-5°, 
but the compounds are not interconvertible. The 
non-acidity of (I) indicates that CIC-OH is acidic only 
if  a neighbouring group is negative (e.g., CO); 
absorption max. at 2-78 and 2-83 ¡¿. are characteristic 
of acidic OH. R. S. C.

S ito stero l co m p lex . S tructure of aj-sitostero l.
S. B e r n s t e in  and E. S. W a l l is  (J. Amer. Chem.

Mo Soc., 1939, 61, 2308—

Mef̂ l
O '

^10^21
2313).— ar Sitosterol is
probably (I), in which the 
OH is cis to the Me on
C,(10)- The absorption

(I)
spectrum and failure of 
o^-sitosteryl acetate (II)

(prep, by Ac20  at 100°), m.p. 137— 138°, to react 
with maleic anhydride indicate non-conjugation of 
the ethylenic linkings. H 2- P t 0 2 in AcOH at room 
temp, or 60° reduces (II) (by 5 : 6-addition) to ax- 
dihydrositosteryl acetate (HI), m.p. 108-5— 110-5°, 

+35-1° in CHC13 (hydrolysed by 5% KOH-EtOH  
to aydihydrositosterol, m.p. 152— 154°, [a]5> +10-9° 
in CHC13), but in presence of a little conc. HC1 at



504 BRITISH CHEMICAL. AND PHYSIOLOGICAL ABSTRACTS.—A., II. x v . ( j ,  k)

65— 70b gives av sitosfanyl acetate (IV), m.p. 147—  
148°, [a]”  +39-4° in CHC13, hydrolysed to o^-sito- 
stanol, m.p. 185— 1S6°, [<x]£ +  27-0° in CHC13. Dry 
HCl-CHClj at 0° converts (III) (by migration of the 
double linking from S : 14 to 14 : 15) into ar iso- 
dihydrositosteryl acetate (V), m.p. 137-5— 138-5°, [a]“ 
+42-0° in CHC13, hydrolysed to a.1-\sodihydro8ito- 
sterol, m.p. 152— 154°, [a]„ +31-0° in CHC13, and 
hydrogenated in AcOH to (IV). With B z0 2H  in 
CHC13, (V) gives the 14 : 15-oxide, m.p. 152— 154°, 
converted by a little II2S 04 in AcOH at 100° into 
A8'•9'U:U-sitostadienyl acetate, m.p. 121-5— 122°.

R. S. C.
a3-S ito stero l, C29H ,80 , m .p . 142°, [a]“  + 1  -65° in  

CHC13, and its  benzoate, m .p . 167-5—168°, [a]g 
-f  14-85° in  CHC13, and m -d in itrob en zoate, m .p . 
202-5—203°, [«]« + 1 5 -3 5 °  in  CHC13.—See A., 
1939, III, 950.

Sugar-cane w a x . IV. D io l derivatives of 
sugar-cane sito stero l and stig n ia stero l. V. 
O xidation of sugar-cane s ito stan y l acetate. T. 
Mxtxjt (J. Agric. Chem. Soc. Japan, 1939, 15, 795—  
804, 805—808).—IV. Sugar-cane sitosterol (I) is 
probably identical with 22-dihydrostigmasterol and 
contains the side-chain • CHMe• CH2• CHa-CHEtPn3 
(cf. A., 1938, I I , 232). The syntheses of sitostane- 
3 : 6-, m.p. 215°, and - 3 : 1-diol, m.p. 176°, and 
stigmastane-3 : 6-, m.p. 213°, and -3 : 1-diol, m.p. 174°, 
from (I) and stigmasterol are described; a-saccharo- 
stanediol (A., 1939, II, 421) differs from these and the 
3 : 4-diols.

V. Oxidation of sugar-cane sitostanyl acetate with 
Cr03 gives ¿nms-androsterone, 3-hydroxynoroi/o- 
cholanic acid, and 3-liydi'oxysetioaZ/obilianic acid 
[Me% ester, m.p. 78° (sinters at 74°)]. J. N. A.

C onstitution of ch o lestero l. XVI. O xidation  
b y  peracetic acid . P . P irrone  and R. V aNnttcchi 
(Gazzetta, 1939, 69; 470—478).—A dil. solutidn of 
cholesterol in aq. H 20 2-A c0H  gives (a) in sunlight, 
the diacetate of cholestane-3 : 5 : 6-triol (I) (cf. Dunn 
et al., A., 1934, 1347); (b) at the b.p., (I) and a 
substance, C2JHJ0O,, (II), m.p. 115—116° (turbid, 
clear at 121— 122°); (c) at 100° (bath), traces of (II) 
and of a substance, m.p. 63—65°. E. W. W.

A lep ric , a lep ry lic , a lep restic , and aleprolic  
acid s, n ew  h om o lo g u es of ch au lm oogric  acid. 
H. I. Co l e  and H. T. Ca r d o s o  (J. Amer. Chem. Soc., 
1939, 61, 2349—2351).—Alepric, C14H 240 2, m.p. 
48°, [a]g -¡-77-12° (Et ester, b.p. 174°/10 nnn., [a]“  
+66-54°), aleprylic, C12H i0O2, m.p. 32°, [a]“  +90-78° 
(Et ester, b.p. i48°/10 mm., [a]“ +79-14°), aleprestic 
(70-5% pure), C10H 16O2 [Et ester, b.p. (calc.) 122°/10 
mm.], and aleprolic acid (42% pure), CBH 80 2 [Et 
ester, b.p. (calc.) 70°/10 mm.], are isolated as 
previously described (A., 1939, II, 31S). An optically 
inactive, monounsaturated and a saturated ester are 
probably also present in Hydnocarpus wightiana oil.

R. S. C.
A rylation  of o ils  and fa ts. II. C rystalline  

derivatives of p h en ylstearic  acid . S yn th eses of 
the S-benzylth iuron ium  sa lt, /»-substituted phen- 
acyl esters , and j>-xenylam ide of phenylstearic  
acid . W. K i m t t r a  and H. T a n i g u c h i  (J. Soc. 
Chem. Ind. Japan, 1939, 42, 234:—235b ).— i-Phenyl-

stearic acid (I) is converted into the S-bmzyllhijifon- 
ium  salt (II), m.p. 134— 135°, p-xenylamide (III), 
m.p. 91—92°, p-iodophenacyl, m.p. 34—35°, and 
p-phenylphenacyl (crude), m.p. — 35—40°, ester;
2-i-phenylheptadecylbenziminazole is an oil. (11) and 
particularly (III) are suitable for the identification 
of (I). ‘ H. W.

R elation  betw een  ch em ica l con stitu tion  and  
lo ca l anaesthetic activ ity . III. S u b stitu ted  
cin n am ic e sters  of d ia lk y lam in o-a lcoh ols. IV. 
L ocal anaesthetics contain ing an ephedrine-like  
nu cleu s. W. A. L ott and W. G. Ch r istian sen  (J. 
Amer. Pharm. Assoc., 1939, 28, 499—502, 502—  
506).—III. a- and B-Alkylcinnamic acids (prepared 
by Claisen condensation and Reformatsky synthesis, 
respectively) are converted through the chlorides or 
Na salts into the following ester hydrochlorides : 
fi-diethylaminoethyl a-methyl-, m.p. 133— 134-5°, a- 
ethyl-, m.p. 145°, a-n-propyl-, m.p. 125— 126°, a-iso- 
propyl-, m.p. 152— 153°, a-n-butyl-, m.p. 105-5—  
106-5°, a-n-amyl-, m.p. S3—85°, and y-diethylamino- 
propyl a-ethyl-cinnamate hydrochloride, m.p. 143-8—  
144-4°; fi-diethylaminoethyl o-chloro-, m.p. 127-5—  
128°, and p-dimethylamino-o.-ethylcinrimm.te hydro
chloride, m.p. 170— 171°; y-diethylaminopropyl p-, 
m.p. 191— 192°, and o-amino-n-ethylcinnamate di- 
hydrochloride, m.p. 170—-170-5°; (3-diethylaminoethyl 
fi-methyl-, m.p. 141—142°, and (3-propyl-cinnamat-e 
hydrochloride. CHPhlCAlk-COCl and N H 2-[CH2]2-NMe2 
in an inert solvent give W-(?i-diethijlaminoethyl)-a.- 
methyl-, m.p. I l l — 112-5°, -a-ethyl-, m.p. 163— 164°, 
-x-n-propyl-, m.p. 134-2—-134-90, -a-n-butyl-, m.p. 
124-5°, and -a-amyl-cinnamamide hydrochloride, m.p. 
92—95°. All the compounds possess pronounced 
local anaesthetic activity.

IV. The following substances were prepared (of-. 
Cherbulicz et al., A., 1931, 350); all possessed local 
anaesthetic, but no significant vasopressor, activity : 
fi-diethylamvno-y-hydroxy-y-phenylpropyl benzoate, m.p. 
181— 181-5°, a-ethylcinnamate, m.p. 149— 150°, phenyl- 
carbamate, m.p. 203—204°, and ■p-ethoxybenzoate, m.p.
177— 178°, hydrochloride-, fi-diethylamino-y-methoxy-y- 
phenylpropyl phenylcarbamatt hydrochloride, m.p. 198— 
199-5°; p - dimethylamino - y  - hydroxy - y  - phenylpropyl 
benzoate hydrochloride, m.p. 215—216°. P. 0 . H.

S y n th esis  of rfl-g-cyciohexylalanine. D. 
Shemin and R. M. H erb st (J. Amer. Chem. Soc., 
1939, 61, 2471—2472).— In presence of freshly pre
pared P t0 2, H 2 reduces CHP1uC(NHAc)-C02H in 
AcOH to -acetyl-[i-dl-cyclohexylalanine, m.p. 178°, 
hydrolysed by HC1 to dl-p-cyclohcxylalanine, cryst. 
(Bz derivative, m.p. 182— 182-5°), which with PhNCO 
yields a.-phenylcarbamido-^-o.yc\ohexylpropionic acid, 
m.p. 177-5° (decomp.), and thence (HCl-EtOH)
3-phenyl-5-cyc\ohexyl?nethylhydantoin, m.p. 172-5°. 
M.p. are corr. ’ R. S. C.

a-N aphthacety lam ino-acids.—See B., 1939,1025.
A nalogue of th yrox in e. M. B ovarnick , K. 

B loch, and G. L. F oster (J. Amer. Chem. Soc., 
1939, 61, 2472—2474).—3 : 5-Di-iodo-4-p-anisyloxy- 
benzenediazonium chloride in A c0H -H 20 -H 2S 0 4 at 
100— 110° gives 3 : 5-di-iodo-A-hydroxyphenyl p-anisyl 
ether, m.p. 160— 163°, converted by 3 : 4 : 5 : 1-
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C6H 2I3*N02 and anhyd. K 2C03 in boiling COMeEt 
into 2 : 6 : 3 ' :  5'-telraiodoA-nilroA' •p-amayloxydiphenyl 
ether, m.p. 190— 192°, reduced by SnCl^-HCl-AcOH 
to the 4:-NH2-ether, m.p. 185— 187° (hydrochloride, 
unstable). The diazonium compound (prep, by 
OEt-NO in AcOH) therefrom with ICCu(CN)2 gives 
2 : 6 : 3 ' :  5' - tetraiodo - 4 - cyano - 4 p-anisyloxydiphenyl 
ether, m.p. 1225—226°, converted by HCl-SnCl2-  
E t20-CHC13 into the 4-aldehyde, m.p. 196—'198°. 
With NH Ac-CH2*C02H and NaOAc in boiling Ac20  
this gives a-acetamido-fi-3 : 5 : 3 ' :  5'-tetraiodoA'-p"- 
anisyloxy-p-phenoxypJienylacrylic azlactone, m.p. 264—  
265°, which is reduced by red P -H I-A c20  to (3- 
3 : 5 : 3 ': 5'-tetraiodo-4:'-p"-hydroxyphenoxy-p-phenoxy- 
phenylalanine [thyroxine -p-hydroxyphenyl ether] (1), 
m.p. 267—268° (decomp.), converted by I in N H 3-  
M e0H -H 20  into the 3 : 5 :  3' :  5 ': 3" : 5" -/0-com- 
pound (II), decomp, from 210°. (I) and (II) are 
physiologically inactive. R. S. C.

M oh ler’s  te s t  for benzoic acid . E. T. I l l i n g  
(Analyst, 1939, 64, 586; cf. A., 1932, 632).—The 
rapid fading of the colour due to C6Hg(NH2)2‘C02H  
is prevented by diluting with a solution obtained by 
successive treatment of aq. H2S0,,-K N 03 with aq. 
N H 3. and aq. NH,OH,HCl. E. C. S.

P reparation  of 5 -flu oroacety lsa licy lic  acid .
C. M. S uter  and A. W. W eston (J. Amer. Chem. Soc., 
1939, 61, 2317—2318).—2 : 5 : l-OEt-CGH3F-MgBr 
(prep, with aid of EtBr) and C02 in E t20  give 5-Jluoro-
2-ethoxybenzoic acid, m.p. 65-5—66-5°, hydrolysed by 
H I (d 1-7) to 5-fluorosalicylic acid, m.p. 178-5—179-5°. 
The F increases the toxicity to mice of this and its
O-Ac derivative, m.p. 130— 131°. R. S. C.
. S tereoch em istry  of d iphenyls. XLVI. 2 -Sub- 

stitu ted  d ip h en yls. R. Adams and T. L. Cairns 
(<L Amer. Chem. Soc., 1939, 61, 2179—21S1; cf. A., 
1938, II , 337).—o-CGH4Br-N02, w-C6H,I-CO,Et, and 
activated Cu-bronze, first at 215° and then at 235—  
250°, give an ester, hydrolysed to 2-nitrodiphenyl-3'- 
carboxylic acid, m.p. 207—208°, the Et ester (prepared 
by S0C12 and then EtOH), m.p. 63—65°, b.p. 215°/ 
11 mm., of which in 95% EtOH is boiled with Raney 
N i and then reduced by H 2- P t 0 2 at 3—3-5 atm., 
yielding Et 2-aminodiphenyl-3'-carboxylate (I), m.p. 
75— 76°. A diazo-reaction then affords 2-iododi- 
phenyl-3'-carboxylic acid, m.p. 168— 170°, which gives 
a  homogeneous quinine salt, m.p. 184— 187°, [a]^2 
— 106° in MeOH. The Ac derivative, m.p. I l l —  
111-5°, of (I) with Na and Me2S 0 4 in C6H G gives 
homogeneous 2-acetmethylamido- (II), m.p. 228—239°, 
and a little 2-acetamido-diphenyl-S'-carboxylic acid, m.p. 
183— 188°. Resolution of (II) faded; quinine salts, 
m.p. 173—182°, [a]f,7 -1 2 9 ° , and m.p. 172-5—173-5°,
[a]^—140° in  CHC13, were obtained, but did not 
mutarotate and gave the same inactive acid. M.p. 
are corr. R. S. C.

2  : 3-H ydroxynaphthoic acid .—See B., 1939, 
1021.

R elation  betw een  reson an ce-stab ilised  chelate  
r in g s  and acid ity . R. T. A rno ld  and J. Spru ng  
.(J. Amer. Chem. Soc., 1939, 61, 2475— 2476; cf. A., 
1938, II , 280).—Among cyano-, aldehydo-, and nitro-

naphthols and some analogous' CGH 6 derivatives, 
“ fixation ” of the ethylenic linkings leads to increas
ing stability of the chelate rings and thus decreasing 
acidity. 2 : l-C N ‘C10H 6-S03Na and KOH in glycerol 
at 140° give 2-cyano-a-naphthol, m.p. 178— 179° 
(1acetate, m.p. 87°). 4 : l-OAc-C10H e-CHO (prep, from 
the OH-aldehyde by N a0A c-A c20-A c0 H ), m.p.
103— 105°, N H 20H,HC1, NaOAc, and NaHC03 in 
boiling, aq. MeOH give ‘i-hydroxyA-naphtlialdoxime, 
decomp. 150°, the N-^4c derivative, dccomp. 155°, of 
which with C5H 5N  in hot EtOH gives k-cyano-a.- 
-naphthol, m.p. 176—176-5°, also obtained from 4 : 1-
c n - c 10h 6-n 2- b f 4. r .  s . c .

H y d ro lysis  of a ry la m id es u sed  as dye in ter 
m ed ia tes . I. V. H opper , J. H . MacGregor, and 
P . J. W ilson (J. Soc. Dyers and Col., 1939, 55 , 449—  
453).—Derivatives of the Naphtol AS series are 
hydrolysed by boiling KOH-EtOH, (CH2-NH2)2, or 
mono-, di-, or tri-ethanolamino, to give the parent 
arylamine and acid (except where the acid component 
is CH2Ac,C02H, CH2Bz-C02H, or terephthaloyldi- 
acetic acid, when it is destroyed). Naphtol AS-LC 
is the 4-chloro-2: 5-dimethoxyanilide of 2 : 3 -  
OH-Ci0H 6-CO2H (I), and Naphtol AS-L4G, m.p. 200°, 
is  l-acetoacetamido-o-etlioxybenzthiazole. Constitutions 
are confirmed by synthesis from the appropriate acid, 
arylamine, and PC13 in PhMe or xylene, or in C6H sN 
at 115°. The following are also synthesised : the 
2 : 4:-dimcthoxyanilide, m.p. 155°, 2-chloroA-anisidide, 
m.p. 228°, 5-chloro-, m.p. 211°, and 5-bromo-2-anisidide, 
m.p. 216—217°, and 2-methoxy-5-diethylamino8ul- 
phonylanilide, m.p. 209—210° (¡}-amino-±-methoxy- 
benzenesulphondiethylamide has m.p. 105°), of (I); 
the anilide, m.p. 183°, o-toluidide, m.p. 164°, a-, m.p. 
190— 191°, and p-naphthylamide, new m.p. 202°, 
2 : 5-dimethoxyanilide, m.p. 147— 148°, 2-chloroA- 
anisidide, m.p. 182°, 4-chloro-2 : 5-dimethoxyanilide, 
m.p. 192°, and 2-meihoxy-5-diethylamino»ulphoivyl- 
anilide, m.p. 183— 184°, of 5 : 6 : 7 :  8-tetrahydro-2- 
hydroxy-3-naphthoic acid (the Ac derivative of the 
parent acid has new m.p. 147°); the 4.-rnethoxy-2- 
methylanilide, m.p. 243—244°, 2 : 5-dimethoxyanilide, 
m.p. 285°, i-chloro-2 : 5-, m.p. 237°, and 5-chloro-2 : 4- 
dimethoxyanilide,, m.p. 272°, and 2-mcthoxy-5-diethyl- 
aminosulphonylanilide, m.p. 245°, of 2-kydroxy- 
anthraceno-3-carboxylic acid; l-benzoylacetamido-5- 
ethoxybenzthiazole, new m.p. 208°; and the bisA- 
chloro-2 : 5-ditnethoxyanilide, m.p. 255—256°, of tere- 
phthaloyldiacetio acid. A. T. P.

A ction  o£ benzam ide and acetam ide on d i
benzoyl d isu lp h id e. L. S zperl and L. R akow ski 
(Rocz. Chem., 1939, 19, 409—412).—The following 
reactions occur in xylene at the b.p. : Bz2S2 -J-
NH„Bz -> NHBz-SBz +  BzSH; NHBz-SBz ->  
NHBz, +  S; BzSH +  NH„Bz -> NH Bz2 +  H2S : 
Bz2S2 4- NH 2Ac-> NHAc-SBz +  B zSH ; NHAc-SBz -> 
NHBzAc -j- S ; BzSH -j- NH 2Ac NHBzAc +  
II2S ; NHBzAc +  BzSH ̂  NHBz2 +  AcSH. R. T.

O xid isab ility  of th ioary lh yd razid es to  d i-  
su lp h id es. H. WUYT3 and A. Lacourt (Bull. Soc. 
chim. Belg., 1939, 48 , 193—200).—NHPh-NH>CSPh
(I) is oxidised by air or by I - f  NaHC03 to the 
corresponding disulphide (II), (NHPh-NICPh-S )2,
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m.p. 149°, which is insol. in alkali, contains two 
active H, and yields a Ac2 derivative. Similar 
disulphides, m.p. 165° (III) and — , are formed from
NHPh-NH-CS-C,0H 7-a and NPhMe-NH-CS-C6H u
whereas o-CgH^Me'NH-NIOiSMeJ-CgH^Me-jp resists 
oxidation. Reduction of the disulphides by SnCl2 
and HC1 regenerates the thiohydrazides. With MgMel 
the reaction (NHPh-N:CPh*S)2 +  MgMel =  
NHPh-NiCPh-SMe +  NHPh-NiCPh-SMgl is quant. 
The product, m.p. 187°, derived from (I) is also 
obtained from (II) by the action of EtOH, CH20 , and 
HC1. Similarly (III) yields a substance, m.p. 198°.

H. W.
P olyhydric a lcoh o l-p o lyb asic  acid reactions.

III. G lycerol-phthalic anhydride reaction . IV. 
G lyceryl phthalate from  phthalic  acid . R. H.
K ienle , P. A. van  der  Meu len , and F. E. P etke 
(J. Amer. Chem. Soc., 1939, 61, 2258—2268, 2268—  
2271; cf. A., 1930, 1434).—III. Interaction of 
glycerol (2 mols.) and o-C0H 4(CO)2O (3 mols.) at 
~ 200° is at first rapid and exothermic, owing to form
ation of glyceryl H phthalates, but then becomes 
slower. Periodic determination of H 20  evolved and 
of the acid and sap. val., mol. wt., analysis, and 
physical properties of the product show that the 
later reaction is mainly formation of large mols. by 
interesterification with smaller amounts of intra- 
esterification and anhydride-formation. Gelation 
occurs at fairly low mol. wts. and is dependent on 
the three-dimensional nature of the intertwining mols. 
Apparatus is described.

IV. Reaction of glycerol with o-C6H4(C02H )2 is 
essentially similar to the later stages of that with
0-C6H4(C0 )20 , but differences in the early stages 
are noted. R. S. C.

D erivatives of phthaly lcarbam ide. C. S . S m it h  
and C. J. C a v a l l it o  (J. Amer. Chem. Soc., 1939, 61, 
2218—2221).—Figures in brackets below indicate 
relative hypnotic activity (all low) when injected 
(0-5 g. per kg. body-wt.; suspended in aq. glucose- 
glycerol) intraperitoneally into rats. Heating the 
appropriate acid anhydrides and carbamide deriv
atives, first at 124° and then with POCl3 at 100°, gives 
“ phthalylcarbamide,” o-C6H4(CO-NH)2CO (35%) [0], 
m.p. 207—207-5°, and its N -J/e (40%) [0], m.p. 
190—192°, N -allyl (30%), m.p. 135— ?, N-PA (48%)
[1], m.p. partly 164— 165°, remainder 194°, N-o- 
(18%) [1], m.p. 190° (decomp., rapid), 200-5° (slow 
heating), N-m- (38%) [1], m.p. 139°, and N-p-tolyl 
(21%) [3], m.p. 155— 160°, N-o- (17%) [1], m.p. 220°, 
and 'S-'p-phenetyl (42%) [2], m.p. 196—19S°, N-o- 
(20%) [1], m.p. 218°, and N-p-anisyl derivatives (12%)
[2], m.p. 199°, phthalylthiocarbamide (49%), m.p. 181—
1S1-50, AUetrahydro- (19%) [0], m.p. 270°, 3- (57%) 
[4], m.p. 190° (decomp.), and 4:-nitro-phthalylcarbamide 
(61%), m.p. 206—207°, 3-miro-N- or -N'-p-tolyl- (38%)
[3], m.p. 189— 190°, and -p-phenetyl-carbamide (35%), 
m.p. 191— 195°. R. S. C.

P reparation  of AT-su b stitu ted  p h th a lim id es.
G. W anag  (Latvij. Univ. Raksti, 1939, 4 , 405—  
421).—JY-Substituted phthalimides are rapidly and 
quantitatively obtained from o-C6H4(C0)20  (I) and 
primary aromatic amines in boiling, glacial AcOH;

the disappearance of the amine is established by the 
colour test with bindone. The reactant ratio 1 : 1 is 
satisfactory since eventual o-C6H4(C02H)2, formed 
from the liberated H20  and (I), reacts almost as 
rapidly as (I). Amine salts react slowly and in
completely but, with the exception of the nitrates, 
they can be employed if NaOAc is also added. 
Substituted anilines do not differ greatly from NH2Ph 
in rapidity and completeness of reaction. The 
change can be extended to fatty and fatty-aromatic 
primary amines ; the corresponding salts are nearly 
inactive unless NaOAc is present. Since sec. and tert. 
amines are not reactive they can be separated from 
primary amines by this method. (I) can be replaced 
by 3-nitrophthalic, succinic, or naphthalic anhydride. 
Dilution of AcOH is unwise. The following -phthal
imides are described : phenyl-, m.p. 208° ; o-, m.p. 
183°, m-, m.p. 176°, and p-, m.p. 204°, -tolyl- ; o-, 
m.p. 137°, and p-, m.p. 177°, -ethylphenyl- ; 2: 4- ,  
m.p. 155°, 2 : 5-, m.p. 163°, 2 : 6-, m.p. 204°, and 
3: 5- ,  m.p. 135°, -dimethylphenyl- ; 2 : 4 : 6 - ,  m.p. 
171°, and 2 : 4 : 5 - ,  m.p. 147°, trimethylphenyl- ; o-, 
m.p. 165°, m-, m.p. 154°, and p-, m.p. 285°, -di- 
phenylyl- ; p-triphenylmethylphenyl-, m.p. 247°; 1-, 
m.p. 181°, and 2-, m.p. 216°, -naphthyl- ; 1 -teirahydro- 
naphthyl-, m.p. 142°; 2-fluorenyl-, ih.p. 288°; p- 
acetamidophenyl, m.p. 283°; p -anilinophenyl-, m.p. 
270°; p-diniethylamiiiophenyl-, m.p. 260°; methyl-, 
m.p. 134°; ethyl-, m.p. 78°; tsopropyl-, m.p. 86°; 
Ti-butji-, m.p. 34°; rsobutyl-, m.p. 93°; n -heptyl-, 
m.p. 40°; n-heptadecyl-, m.p. 63°; allyl-, m.p. 70°; 
benzyl-, m.p. 115°; a-, m.p. 43—44°, and p-, m.p. 
130°, -phenylethyl- ; benzhydryl-, m.p. 225° (this 
compound is possibly 1 : i-diketo-'i : 3-diphenyl- 
1 : 2 : 3 : 4:-tetrahydroisoquinoline) ; 2-tetrahydronaph-
thyl-, m.p. 128°; cyclohexyl-, m.p. 168°; camphyl-, 
m.p. 55°. H. W.

A2:4-C holestad iene-3-acetic acid , m .p . 226°.—  
See B., 1939, 1077.

P h oto trop y  of an ils and of so lu tion s of the  
leuco-cyan ides of m a lach ite - and b r illia n t-g reen s.
V. de  Gaottck and R. J. W. L e F èvre (J.C.S., 1939, 
1457— 1465).—Phototropy among anils appears to  
occur only in the solid state; in solution, no such 
changes of colour or other properties can be produced 
by illumination. Salicylidene-m-toluidine (I), one 
of the most phototropic anils, is examined in C6H 6, 
CC14, or CHC13, spectrophotometrically, and dielec
trically (diagrams of apparatus). Absorption spectra 
of 11 other anils are examined. X-Ray examination 
of the two forms of (I) shows that, except for the 
colour, no other crystallographical property is changed 
by light. Phototropic mechanism must thus depend 
on intermol. resonance in the crystal lattice (diagrams 
given and mechanism discussed). Such mechanism 
should be influenced by factors tending to modify 
the H  bond resonance, e.g., phototropic o- or p-

O /x  hydroxyanils should lose this
f ¡Y property if  the H of the OH is

CHIN-l JY methylated; méthylation does
>H destroy phototropy. Substitu

ents in the aryl nuclei should 
have a great effect. Results with 

a no. of anils (type A ; X  =  Me, Cl, Br, N 0 2, Y =  H  ;
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X  =  Me, 4-Y — N 0 2 ; X  =  N 0 2, 4-Y =  M e; X  =  H,
4-Y =  H, Me, Cl, Br, N 0 2 ; X  =  H, 2- or 3-Y =  Me) 
show that phototropy does not occur if X  is other 
than H ; influence of Y is marked, as although (I) 
and salicylidene-aniline (II) and -p-bromoaniline 
show phototropy, the corresponding -o- and -p- 
toluidine and -p-chloroaniline undergo no apparent 
colour change. (II) shows little colour development 
in sunlight, but if the light is first passed through a 
blue filter, a strong colour change is induced in the 
anil. The leuco-eyanides of malachite- and brilliant- 
green show phototropy in EtOH (owing to induced 
ionisation), but not in CGH G; their dipole moments, 
and that of leuco-malachite-green, illustrate facilita
tion of mesomerism by the N R 2 group. A. T. P.

Structure and absorption  sp ectru m  of o-phthal- 
aldehydic acid .—See A., 1939,1, 507.

Structure of g o ssy p o l. X X II. G ossypol 
eth ers and th eir  reduction  p roducts. R. A dams 
and W. R. D ial (J. Amer. Chem. Soc., 1939, 61, 
2077—2082; cf. A., 1939, II, 320).— Gossypol ethers 
and some reactions thereof are described. Addition 
of 20% KOH-EtOH to gossypol Me4 ether (I) and 
E t2SOj in warm C6H 6 gives the Mei Et„ ether (II) 
(A; R =  R' =  M e; R" =  Et), m.p. 271—272° or 
228—229° [with AcOH-NHPh-NH2 gives the phenyl- 
hydrazone (III), m.p. 268—269°, of gossypol Me2 E t2

OHC 0
OMe,
OE

ether], also obtained from gossypol E t2 ether (IV) 
(phenylhydrazone, m.p. 260—261°) by Me2S 04-K 0 H -  
MeOH. With a little H 2S 04 in AcOH at 100°, (II) 
gives (IV). HCl-MeOH reconverts (III) into (II), 
and HCl-EtOH gives a M e2 Et4 ether (A; R' =  M e; 
R =  R" =  Et), m.p. 241—242°. Dil. HNOs oxidises
(II) to norgossic acid i / e  Et ether [G-carboxy-5- 
metho.ry-i-ethoxy-'S-isopropylphthalic anhydride], m.p. 
178—179°. CrOg-AcOH oxidises (II) to gossypolone 
Me2 Et2 ether (V), m.p. 185— 186°. Gossypol E t6 
ether (VI) gives the Eti  ether phenylhydrazone, m.p.
241—242°, converted by HCl-MeOH into the 3Ie2 
Et. ether (A ; R =  M e; R' =  R" =f Et), m.p. 206— 
207°. With conc. H N 0 3-H 20  ( 1 : 4  by vol.), (VI) 
gives gossypolonic acid Et4 ether [(V II); R =  C 02H],

R O
oEt/ y v
OEtl I  jMe

Pr  ̂ ¿j 
(VII.)

m.p. 272—273°, and with Cr03-A c0H  gives gossy
polone Et4 ether [(VII); R =  CHO], m.p. 146— 147°, 
and gossylic acid lactone EtA ether (VIII), m.p. 244—  
245° [(*V0 2)2-derivative, m.p. 266—267°]. H 2-P t0 2 
in AcOH (not EtOH or EtOAc) at 50°/3 atm. reduces 
gossypol MeG ether (IX) to deoxygossypol J /e4 ether

(X) (B ; R =  R' =  Me), m.p. 261—263° (decomp.).
PhN2H S04 couples with gossylic 
acid Me4 ether, but not with (IX) 
or ( X) ; 2 : 4 : 1 -  
(N 02)2C6H3,N2H S04 couplcs with 

, all three compounds. With 
H N 03, (X) gives gossic acid, and 
with Cr03 in boiling AcOH gives 

gossypolone Me4 ether. Hydrogenation of (A ; R =  
E t; R' =  R" =  Me) gives (B; R =  R' =  Me), but 
that of (A ; R =  R' =  M e; R" =  Et) gives deoxy
gossypol Me2 Et2 ether (B ; R =  M e; R' =  Et), 
m.p. 240—2 4 2 ° that of (I) [ = { A- ,  R  =  R' =  
M e; R" =  H)] gives an indefinite product, whence 
(B; R =  R' =  Me) or (R =  M e; R' =  Et) were 
obtained. M.p. are corr. R. S. C.

R eactions of b ro m o m a g n esiu m  enolates of 
m e sity l k eton es. II. C ondensation. R. C.
F uso n , W. O. F ugate, and C. H. F ish er  (J. Amer. 
Chem. Soc., 1939, 61, 2362—2365; cf. A., 1939, II, 
373).—The MgBr derivative (I) o f acetomesitylene 
reacts as 2 : 4 :  6 -C6H 2Me3-CO-CH2-MgBr. With 0-5 
mol. of RCOC1 it yields 2 : 4 : 6-CGH 2Me3-CO-CH2-COR 
[R =  Me (II) or Ph], but with more RCOC1 yields 
2 : 4 :  6-CGH 2Me3-CO-CH(COR)2. With 2 : 4 : 6 -  
C6H 2R3-C0C1 (R =  Me or Et), it gives only 
2 : 4 : 6 : 2' : 4 ': 6'-hexamethyl- (Cu derivative) and 
2 : 4 :  G-trimelhyl-2' : 4' : G'-triethyl-dibenzoylmetha?ie, 
b.p. 188— 190°/2 mm. (Cu derivative, m.p. 287°). 
With EtOAc, (I) gives 26% of (II), and with H C 02Et 
gives 33% of a-hydrozymethyleneacetornesilylene, b.p. 
108— 110°/3 mm. (Cu derivative). The appropriate 
MgBr derivative with C02 in E t20  gives {i-keto-fi- 
mesitylpropiornic, m.p. 104r—105°, a-2 : 4 : 6-trimethyl- 
benzoyl-propionic, m.p. 111-5— 112-5°, and -isobutyric, 
m.p. 86— 87°, and a-3 : 5-dibromo-2 : 4 : 6-trimethyl- 
benzoylisobutyric acid, m.p. 108— 110°. With PhCHO, 
(I) gives y-keto-a.-phenyl-y-mesityl-n-propyl alcohol 
(47%), m.p. 77—77-5°, and 26% of 2 : 4 : 6-
C6H 2Me3-CO-CH:CHPh ‘ ------- ---- ~  '
(I) in C6H'G-E t20  give 82% of mesityl $-2-methoxy-\- 
naphthylvinyl ketone, m.p. 107— 108° (dibromide, m.p. 
148— 149°). With COPhMe, (I) gives 2 : 4 : 6 -  
t !6H 2Me3-CO-CH:CPhMe, m.p. 85-5—87° (lit. 84°), 
and with COPh2 gives 2 : 4 : 6 -  
C6H 2Me3-CO-CH2-CPh2-OH, m.p. 74—75°. Br con
verts (I) only into 2 : 4 :  6-C0H 2Me3-CO-CH2Br, but 
anhyd. CuCl in hot E t ,0  gives a little ( 2 : 4 : 6 -  
CGH,Me3-CO-CH2-)2. 2 :4": 6-CGH 2Me3-CO-CH:CH2 and 
(I) give 82% of (2 : 4 : 6-C6H2McyCO-CH2)2CH2.

R. S. C.
L ignin  and related  com pounds. XLV. S yn 

th e s is  and p rop erties of a-hydroxypropiovanil- 
lone. A. B. Cramer and H . H ibbert  (J. Amer. 
Chem. Soc., 1939, 61, 2204—2206).—o-C6H4(OMe)2, 
CHMeBr-COBr, and A1C13 in CS2 at room temp, give 
a-bromopropiovanillone (35%), m.p. 105— 106°, un
stable (prolonged heating) in solvents in which it is 
only slightly sol., which with Ac20 -N a 0 A c at 100° 
gives ct-acetoxyprojriovanillone acetate (84%), m.p. 
122— 123°, hydrolysed by hot KOH-MeOH to a- 
hydroxypropiovanillone (I) (92%), m.p. 109— 110°. 
With 0-5% dry HCl-EtOH this gives a-ethoxypropio- 
vanillone, b.p. 125— 140°/0-005 mm., with CH2N2-

2 :1 -OMe-C 10Hg-CHO and
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E t20  gives Qt-hydroxijpropioveralrone, b.p. 130— 150°/
0-01 mm., with MgMel shows 1-75 active H  and 0-75 
CO (low vals. due to OH p- to CO), and with boiling 
5% aq. H2S 0 4, 5% dry HCl-MeOH, or 95% HC02H  
gives brown, amorphous products (~70%  C). (I) is' 
a possible precursor of lignin. R. S. C.

A ction  of m a g n esiu m  iso b u ty l b rom id e on  
3 : 4 : 5-trim etboxybenzon itrile . H. L. H a l l e r  
and P. S. S c h a e f e r  (J. Amer. Chem. Soc., 1939, 61, 
2175—2177).—3 : 5 : l-(OMe)2C6H3-CO-NH2 with PC15 
gives a product, C9H 80 2NC1, m.p. 124— 125°, but with 
P20 5. gives 3 : 5-dimethoxybenzonitrile, m.p. 87— 88°, 
winch with MgBu^Br in Et20  gives 45—50% of 
3 : 5 :  l-(0M e)2C6H3-C0Bu^, b.p. 143—145°/2 mm. 
(semicarbazone, m.p. 195— 196°). This ketone resists 
H2-Pd-C  and gives unsatisfactory products with 
Na-EtOH or Zn-Hg-HCl. 3 : 4 : 5 : 1- 
(0Me)3CfiH2-CN (prepared from the amide by PC1S) 
and MgBu^Br in E t20-PhM e give 3 : 4 :  5-trimethoxy- 
plienyl BuP ketone, b.p. 147— 150°/1 mm. (semicarb
azone, m.p. 205°), ? 4-hydroxy-3 : 5-dimethoxyphenyl 
Bu& ketone, m.p. 94° (faint green FeCl3 reaction; semi
air bazone, m.p. 162-5° ; oxime, m.p. 110°; benzoate, 
m.p. 111°), and ? 3 : o-dimethoxy-i-butylphenyl Bift 
ketone, b.p. 128— 130°/0-35 mm. (semicarbazone, m.p. 
184°). R. S. C.

M ethylation  of 3-ketonitriles. R. C. P us o n  and
D. E. W o l e  (J. Amer. Chem. Soc., 1939, 61, 1940—  
1942).— p-CGH4Br-CO-CH„-CN (prep, from p- 
C0HjBr*CO*CH2Br by cone., aq. KCN in EtOH) 
with. Me2S 0 4 and aq. KOH at 70—130° (bath) gives 
only the 0 -Me ether, m.p. 58-5—59-5°, of the enol, 
but with boiling M el-NaO Et-EtO H  gives only p- 
bromo-'x-cyanopropiophenone, m.p. 74-4—75-5°, ob
tained also from ^-CgH^Br-COgEt, EtCN, and NaOEt, 
first at 80° and then at 110— 120°. 2 : 4 : 6 -
CGH2Me3-CO-CH,-CN with M el-NaOEt-EtOH under
goes approx. equal amounts of O- and C'-methylation 
(cf. A., 1938, II, 279). M.p. are corr. R. S. C.

A cylo ins from  ferf ,-b u ty lg lyoxa l. R . C. F uso n , 
H. Gray , and J. J. Gouza (J. Amer. Chem. Soc., 
1939, 61, 1937— 1940).—Bu^CO-CHO (prep, from 
COMeBur by S e02 in M e0H -H 20), b.p. 114— 115°, 
+0-5H 20 , m.p. 91—92° (softens at 85°; lit., m.p. 
85°) (2 : 4-dinitrophenylhydrazone, m.p. 171— 172 ; 
phenylhydrazone., m.p. 119— 120°; osazone, m.p. 
119-5— 120°; semicarbazone, m.p. 134— 135°; di- 
oxime, m.p. 100-5-—101-5°; gives 6 - or l-nitro-2- 
tert.-buiylquinoxaline, m.p. 134-5—■-135°), with 25% 
aq. NaOH at room temp, gives 0H-CHBuy‘C02H, 
and with A1C13 and C6H 6 gives phenylpivalylcarbinol 
[^-kelo-oi-phenyl-yy-dhnethyl-n-butan-ti-ol], m.p. 46— 
47°, b.p. 90— 102°/2 mm. (2 : 4-dinitrophenylhydr- 
azone, m.p. 174— 175°; benzoate, m.p. 96—97°). 
Similarly are obtained Tp-tolyl-, m.p. 48— 49°, m-xylyl- 
(A),  b.p. 133— 135°/4 mm., and mesityl-pivalylcarbinol, 
m.p. 11S—11S-50. Cone. H N 0 3 at 100° converts the 
acyloins into Ph  (I), b.p. 75— 76°/l mm., p -tolyl (II), 
b.p. 97—97-5°/l mm., m-xylyl (III), b.p. 103— 104°/ 
1 mm., and mesityl BuY diketone (IV) (isolated by 
further heating as 3-V 02-derivative, m.p. 58—59°). 
(I) and (II) give quinoxaline derivatives, m.p. 108— 
109° and 109— 110°, respectively, but (III) and (IV) 
do not react with o-CGH 4(NH2)2. Some di-m-xyhjl-

pii'alylmethane [a.<x.-di-m-xylyl-yy-dimeihyl-n-b-utan-fi- 
o?ie], m.p. 111-5— 112°, accompanies (¿ ). H N 0 3— 
H2S 0 4 at 0° converts (III) into 3 : 5 : 2 : 4 :  1- 
(N 0 2)2CGHMe2-C02H, newr m.p. 202—203°. IvOH-aq. 
EtOH converts (I) into $$$-trimethylatrolactic [a- 
hydroxy-tx-phenyl-fiP-dimelhyl-n-bulyric] acid, m.p. 
105—106°. Na, followed by BzCl, converts (I) in 
PhMe-N2 into afi-dibenzoyloxy-’-j.-pheyiyl-yy-dimeihiyl- 
Att-n-butene, m.p. 138— 139°. R. S. C.

T w o iso m eric  2-acetyldecahydronaphthalenes.
G. Ca u q u il  (Compt. rend., 1939, 209, 441— 443).— 
Chlorination of a mixture of cis- and ¿/ww-decahydro- 
naphthalene (obtained from C10H 8-N i-H 2) gives a 
mixture, b.p. 115°/1S mm., of cis- and ¿ro?w-(3-chloro- 
decahydronaphthalene, the Mg derivative of which 
with MeCHO gives 2-decahydronaphthylmethylcarbinol, 
b.p. 136— 138°/14 mm., oxidised (Cr03-A c0H ) to a 
mixture b.p. 128—132°/13 mm., o f 2-acetyldeca
hydronaphthalenes, separated through the semicarb- 
azones into the trans-, b.p. 142— 143 /22 mm. (oxime, 
m.p. 104°; semicarbazone, m.p. 242°), and cis-isomer- 
ides, b.p. 138°/22 mm. (oxime, an oil; semicarbazone, 
m.p. 196°). J. L. D.

S tru ctu re and absorption  sp ectru m  of ph th al-  
onic acid .—See A., 1939, I, 507.

Structure of go ssy p o l. X X III. A ttem p ts to  
prepare desap ogossyp olon e te tram eth y l ether. 
C ondensation of A ^-hexadiene w ith  d ibenzoyl- 
eth y len e. R. A dams and T. A. Geissm an  (J. Amer. 
Chem. Soc., 1939, 61, 2083—2089).—  
CHMelCH-CHEt-OH (prepared in 83% yield from 
CHMelCH-CHO and MgEtBr in E t20  at 15—20°), 
b.p. 55°/15 mm., distilled with 48%~HBr gives 67% 
of (CHMe!CH)2, which (41 g.) with lrans-(CRliz'.)2 
(60 g.) in PhMe (75 c.c.) gives 1 : 2-dibenzoyl-3 : 6- 
dimeth7jl-A4-cyclohexe7ie (I) (53 g.), m.p. 136— 137°, 
with a stereoisomeride (6-5 g.), m.p. 86—88° [di
bromide, m.p. 152° (decomp.)]. Oxidation of (I) by 
many reagents gives indefinite results, the CH-CO 
reacting as well as the C.C; its dibromide (II), m.p.
169— 170°, with N a0A c-A c0H -A c2O gives an iso
meric dibromide, m.p. 202-5—203° (decomp.). ‘ With
o-C02H ,CgH4-C03H (1 mol.) in CHCl3-E t20  at 0°, (I) 
gives oxides, (III), m.p. 187-5— 18S°, and (IV), m.p. 
154— 155°. If the Bz are trans, (I) thus has the 
structure shown. With hot 25% H2S04-C0M e2 (1:4),

II Bz
Me Q C Me Ale
| / B z  H \ |  1 /

|\C H =C H -
H H  H

(I.)
(III) gives mainly 4 : 5-dibenzoyl-3 : 6-dimethylcydo- 
hexane-1 :2-diol (V), m.p. 173— 175°, -with less of the 
isomeric diol (VI), m.p. 212—213°; (IV) gives simi
larly mainly (VI) with some (V), but an impure 
specimen yielded also a substance [? (VII)], C25H280 4, 
m.p. 187— 188° (no CO reactions; gives no CHI3 in 
dioxan). With H I0 4-A c0H  (no oxidation occurs) 
at room temp, or 25%  H2S 0 4-A c0H  ( 1: 3)  at 100°,
(IV) gives 4 : 5-dibenzoyl-2-aceloxy-3 : Q-dimethylcyclo-
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hexan-\-ol, m.p. 207°, hydrolysed by hot NaOMe- 
MeOH to (VI). With M-aq. H I0 4 in boiling COMe2,

(IV.)
H  H OH H

(V.) o r (VI.)

H \/M e
C

l£>F
B zXl 
H ^ C

CO
i,/C M e2-OH 
L<- H

H OH H H
(VI.) or (V.)

C
H/ v Me

(VII.)

ketohydrindene hydrate and boiling H2S 0 4-H 20  (1:1)  
give bisindanedione, m.p. ~297°. A. T. P.

1-H ydrindone. C. C. P rice and F. M. L ew is (J. 
Amer. Chem. Soc., 1939, 61, 2553—2554).—
Ph*[CH2]2-C02H and, best, 5% oleum at 140° (5 
min.) give 27% of 1-hydrindone. Addition of BF3
or AlCl3 lowers the yield. R. S. C.

(IV) gives a product, C^HogOg, m.p. 177— 178° (de
comp.). Pb(OAc)4 in AcOH converts (VI) into a 
product, m.p. 170—170-5° (decomp.). A trace of 85% 
H3P 0 4 in boiling A c0H -A c20  dehydrates (I), yield
ing 1 : 2-diphenyl-3 : G-dimethyl-3 : 6-dibydroisobenz- 
furan (VIII),  m.p. 114— 115°; the 4 : 5-dibromide 
(IX), m.p. 168— 170° (decomp.), thereof is obtained 
therefrom or by a little H 2S 0 4 in AcCl from (II), and 
with boiling C5H 5N  (not NaOAc-AcOH) gives 1 :2- 
diphenyl-3 : 6-dimethyUsobenzfuran (X), m.p. 129—  
131°. With maleic anhydride in E t20  or CqH,., (X) 
gives 1 : 4-oxido-l : 4-diphenyl-5 :8-dim ethyl-l: 2 : 3 : 4- 
tetrahydronaphthalene-2 : 3-dicarboxylic anhydride
(70%), m.p. 310—312° (decomp.). (II) and C5H 5N  
at 100° give 2 : 3-dibenzoyl--p-xylene, m.p. 144— 145° 
[and (I)], obtained also from (VIII) by Br and NaOAe 
in boiling AcOH or, less well, from (I) by Br-C5H 5N  
or (IX) by Br-NaOAc-AcOH, and reduced by Zn 
dust in NaOH-EtOH to 2 : 3-di-(z-hydroxybenzyl)-p- 
xylene, m.p. 149— 151°. R. S. C.

R eactive m eth y len e grou p s and n itroso -com -  
p ou n d s. A bnorm al action  of acids on 1 : 2  : 3- 
tr ik eton es. A . S o h o n b e r g  and R. C. A zza m  [with 
R. M ic h a e l is ] (J.C.S., 1939,1428— 1430; cf. A ., 1937, 
II, 249).—CH2PhBz and p-NO-Cr>H4-NMe2-E tO H -  
piperidine at 100° (bath) give benzil-j)-diinethylamino- 
anil oxide (I), m.p. 165— 166°, and -dimethylaminoanil 
(II), m.p. 137— 138° [the (II), m.p. 166°, of Skraup 
et al. (A ., 1926, 722) is actually (I)]. (I) or (II) and 
H2S 0 4-H „0 ( 1: 1)  at 100° give Bz2. CH2Bz2 and 
PhNO-EtOH give Ph2 triketone fi-anil oxide (III), 
m.p. 144— 145° (decomp.), converted by hot H2S 0 4-  
H20  ( 1: 1)  into B z2. Thus (III) is probably first 
hydrolysed to COBz2, which undergoes rearrangement, 
subsequent loss of C02 to benzoin, and final oxidation 
(see below). CII2Bz2 and p-NO,C6H4,NMe2-95%  
E t0H -N a 2C03 at 50—55° give Ph2 triketone S-p- 
dimethylaminoanil oxide, m.p. 183— 185° (decomp.). 
CHoBz'CO-CnHjMe-p and PhNO-EtOH give a m ix
ture of isomeric (probably geometrical) Ph  p-tolyl 
triketone fi-anil oxides, m.p. 141— 143° and 132— 134°. 
COBz2 with boiling H3P 0 4 (d 1-7) gives benzoin, but 
H 2S 0 4-H 20  (1 : 1), or A1C13 at 100°, affords Bz2. 
Benzoin and H2S 0 4-H 20  ( 1: 1)  also give Bz2. Tri-

A nionotropic and p rototrop ic  ch an ges in  
cyclic sy s te m s . V II. S tru ctu re of the ch loro- 
diphenylei/cZopentenone obtained by action  of 
hydrogen  ch loride on anhydroacetonebenzil.
H. B urton and C. W. Shoppee (J.C.S., 1939, 1408—  
1415).—Further evidence (cf. A., 1934, 409) is pre
sented for formulating the compound (I), m.p. 129°, 
from anhydroacetonebenzil and EtOH-HCl as 2- 
chloro-3 : 4-diphenyl-A2-cycfopentenone (II). The 
argument of Allen et al. (A., 1937, II, 457) that 
structure (II) must be assigned to the compound 
(III), m.p. 142°, obtained from P0C13 and 2-hydroxy- 
3 : 4-diphenyl- A2-cyc7opentenone (IV), an enolic form 
of 3 : 4-diphenylc?/cZopentane-l : 2-dione (V) is invalid, 
since (V) can also enolise to 2-hydroxy-4 : 5-diphenyl- 
A2-c»/cZopentenone (VI). Further, either (III) [im
proved prep.; also obtained from 2 : 3-diphenylcycfo- 
pentenone (VII) and S 0 2C12 in C6H 6 at 15°] or (IV, 
VI) is reduced by P-H I-A cO H  to (VII), which is 
hydrogenated (cf. A., 1939, II, 269) to trans-2 : 3-di- 
phenylq/cfopentanone (VIII), also obtainable by 
direct hydrogenation (P t0 2 with N a0Ac,3H 20  in 
E tO H ; Pt-black with NaOAc and N H 20H,HC1 in 
EtOH) of (III). Therefore CO in (III) is unsym- 
metrical to the Ph groups, and (III) is regarded as a 
2-chloro-4: 5-diphenylcyc\opentenone (IX), derived 
from (VI), not (IV). In contrast, (I) with P -H I-  
AcOH gives 3 : 4-diphenyl-A3-cycZopentenone (X), 
and this [or (I)] is catalytieally reduced to cia-3 : 4- 
diphenylcyciopentanone. (I) gives an almost quant, 
yield of its oxime (XI), m.p. 172°; with N H 2OH at 
<40° the only product from (III) is a dimeric oxime, 
CMH 2G0 2N2> m.p. 258—259° (decomp.). With piper- 
onal-HCl, (I) forms a piperonylidene derivative, m.p. 
165°, but (III) gives a compound (dimeric?), m.p. 
188— 189° (decomp. 210—215°). The formation of 
desylacetic acid (XII) from (III) and 0 3 in AcOH 
(Allen et al., loc. cit.) is not confirmed; the only 
identifiable product from this reaction (or from 
oxidation by KM n04 in 90% COMe2 at —15° in 
presence of MgS04, or by Cr03 in 90% AcOH at 43°) 
is BzOH. Oxidation of (I) by KM n04 in COMe2 at 
15° to (XII) (cf. A., 1934, 409) is confirmed. Possible 
tautomerism of (IX), which is best regarded as a 
mixture of interchangeable isonierides, is considered. 
Reduction (best catalytic) of (XI) in AcOH gives

H

Ph H
i *2

Ph

Ph H
H ,

H2 
NHAc

BA )
H»

H NHAc
(X III .) (X IV .)

trans-3 : 4-diphenylcyc\opentylamine, m.p. 119— 120° 
[picrate, m.p. 232° (decomp.); Ac derivative (XIII), 
m.p. 119°]. trans- and cis-3 : 4-Diphenylq/cfo-
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pentanoneoxime are reduced (Na in EtOH) respect- 
Ph NH Vc ively to anci a mixture of

I H
P h / I T >

H,
H

(XV.)
H

two cis-3 : ^-diplienylcyQlopenlyl- 
amines [Ac derivatives (XIV) 
or (XV), m.p. 133— 134°, and 
(XV) or (XIV), m.p. 128°]. 
The oxime, m.p. 179°, of (X) is 
reduced and then acetylated to 
(XIII). The oxime of (VIII) is 

reduced and acetylated to two l-acetamido-2 :3- 
diphenyteydopentanes, m.p. 187° and 170— 171° (both 
slight previous sintering), also obtained by reducing 
the oxime of (VII). yS-Diphenyl-A“-pentenoie acid 
(cf. A., 1937, II, 247; a liquid isomeride is simulta
neously formed) (anilide, m.p. 129— 130°) is hydro
genated to yS-diphenyl-?i-valeric acid (anilide, m.p. 
I l l — 112°). An attempt to use its Me ester, b.p. 
206—208°/15 mm., to synthesise (VIII) by the 
Dieckmann reaction was unsuccessful; a semi-solid 
product, yielding a semicarbazone (?), m.p. 237° 
(decomp.), was formed. E. W. W.

W olff-K ishner reduction  of stero id  ketones.
J. D. D u tch er  and 0 . W ixtersteiner  (J. Amer. 
Chem. Soc., 1939, 61, 1992—2000).—With 7 steroid 
ketones it is shown that NaOEt at 180° reduces a 
CIN-NH*CO'NH2 at position 3 mainly to CH-OH 
(mixed epimericles; mostly that with the OH trans 
to the H on C(5)), but that a similar group at position 
7 or 12 gives only CH2, and that presence of the 
latter reduces the amount of OH formed at C(3). 
Cholestenonesemicarbazone gives A4-cholestene, ap- 
unsaturated and saturated alcohols. Hydrazones and 
ketazines react similarly. With any derivative an 
added excess of N2H4,H20  greatly suppresses form
ation of CH-OH. Time of heating (4-5—22 hr.), 
presence of H20 , or exclusion of 0 2 has little effect. 
Increase of temp, from 180° to 200° slightly favours 
formation of CH2 from cholestanonesemicarbazone. 
It is considered that the semicarbazones give the 
hydrazones, which are either reduced to hydrocarbons 
or hydrolysed to ketones, which with NaOEt give 
the alcohols and MeCHO. The alcohols are separated 
from hydrocarbons as H succinates or, less well, H 
phthalates. The following are described. Cholestan- 
one-, sinters at 227°, decomp. 238°, coprostanone-, 
sinters at 178°, decomp. 192°, cholestenone-, m.p. 
215—235° (decomp.), and dehydrolithocholic acid semi
carbazone, m.p. 230° (decomp.); fi-cholcstanylIIphthal- 
ate, m.p. 160°, and succinate, m.p. 171°; a-coprostanyl 
II plitlialate, m.p. 218—220°; cholestanotie-hydrazone, 
softens at 230°, m.p. 248° (decomp.), and -ketazine, 
decomp. ~ 2 0 0 ° ; cholestenoneketazine, decomp. >  190° ; 
dehydrodeoxycholic acid disemicarbazone, discolours at 
190°, decomp. 215°; Et a-3-hydroxy-12-ketocholanate 
H succinate, m.p. 170°, [a]D +96-3—95-7° in E tO H ; 
E t a-lithocholate H succinate, m.p. 147°. R . S. C.

S tero ls . LXIX. O xidation  products of sarsa -  
sapogen in . Sarsasapog-enoic acid and related  
su b stan ces. R. E. Marker  and E. R ohrmaxx  (J. 
Amer. Chem. Soc., 1939, 61, 2072—2077).—Sarsasa- 
pogenoic acid (I) probably contains the grouping 
shown. It is reduced by H2-P t 0 2 in AcOH at 25°/3 
atm. to anhydrotetrahydrosarsasapogenoic acid (II) 
(Fieser et al., A., 1939,* II, 31), m.p.' 183— 187° [Me

ester, m.p. 125—127° (benzoate, m.p. 140—141-5°)], 
which appears to be identical with sarsasapogentic

Me CH-CHMe-COR

' ' ç ' b o  (i.)
CH—CH,

H-ÇHRMe1

<H .)

R =  •[CH2]2,CHMe,C02H

acid (A., 1939, II, 276), and with Cr03-A c0H  at 
room temp, gives the 3-dehydroanhydro-acid, m.p. 
196— 199°. Na +  EtOH convert (I) into tetra- 
hydroanhydrosarsasapogenoic acid, m.p. 179— 181° 
(decomp.) or 194— 196°, obtained also by catalytic 
hydrogenation of anhydrosarsasapogenoic acid (III );
(I) is converted by Al(OPr )̂3 into a substance, C^H^Og, 
m.p. 206—208° (decomp.) (poor yield). With Cr03-  
80% AcOH, (I) gives 3-dehydrosarsasapogenoic acid, 
m.p. 163— 164° (cf. Jacobs and Simpson’s acid, m.p. 
162°; A., 1935, 864) (Me ester, m.p. 125°), which 
gives a 4-5)'-derivative, m.p. 188-5—191°, and thence 
by hot C5H 5N  3-dehydro-&.i:S-sarsasapogenoic acid, 
m.p. 199—201°. When (I) (as 3-acetate) is oxidised 
by Cr03 in 80% AcOH at 80—85°, no neutral fraction 
is obtained, but 5% of the acid, C22Ha40 4, m.p. 2S7° 
(decomp.) (A., 1939, II, 322), is isolated. KOH in 
aq. EtOH converts (I) into (III), m.p. 242—244° 
(decomp.) [no semicarbazone; unaffected by 
Al(OPr^)3-Pr^OH], but Fieser and Jacobsen’s method 
(A., 1938, II, 108) gives also an isomeric acid, m.p.
181— 184° (decomp.); converted into (III) by hot 
NaOH-aq. EtOH. Analysis of (III) and derivatives 
shows that it is C27H40O4 (not H42). Its structure is 
discussed. The dibasic acid (loc. cit.) [Me2 ester, m.p. 
161— 162° (acetate, m.p. 158— 160°)] of Fieser et al. is 
C27H40O7. The neutral acetate, m.p. 162— 164°, 
obtained from sarsasapogenin acetate by Cr03, is 
hydrolysed to a 3-OH-compound, C27H 12_410 5, m.p. 
215—217°, gives a semicarbazone, m.p. 249—251° 
(decomp.), with H2-P t 0 2 in AcOH-EtOH (10 :3) 
(not in EtOH) at 25°/3 atm., followed by K O H - 
EtOH, gives a substance, C27H46_480 4, m.p. 215—217°, 
and with Zn-Hg-HCl-EtOH gives tetrahydrosarsasa- 
pogenin. R. S. C.

(E strogens w ith  oxygen  in  r in g  B . I .
7-K eto- and 7-hydroxy-cestrone. W . H. P earl- 
max and O. W intersteixer  (J. Biol. Chem., 1939, 
130, 35— 45).—7 : 8-Dihydroxycestrone (prep, from 
equilin acetate by 0 s 0 4, followed by Na2S 0 3), forms, 
m.p. 253—254° and 210—216° (variable), [a]jj + 1 3 5 — 
139° in dioxan (cf. A., 1938, II, 102), when distilled 
at 205—210°/0-003 mm., gives 7-ketocestrone (I), m.p. 
212—212-5° (decomp.), [ajg +167° in dioxan [spec
trum identical with that of cestrone (II); dioxime, 
decomp. 252—253°; enol diacetate (III), m.p. 171—  
171-5°, showing absorption max. at 2680 (e 9680) and 
min. at 2415 a . (e 4320) indicating conjugation of 
C:C with the aromatic ring], unstable to alkali. The 
disemicarbazone, m.p. > 295°, of (I) and N aO Et- 
EtOH at 185° give the same 7-deoxocestrone, new 
m.p. 135-5— 137-5°, [a]^ + 72° in EtOH (benzoate, 
new m.p. 172-5°), as is obtained from cestrone, which 
proves the stereochemical configuration of (I). H 2-
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Pd in AcOH rapidly converts (III) into 7-hydroxy- 
cestrone diacetate, dimorphic, m.p. 122— 123° and 
131— 13T5° [absorption max. at 2690 (e 660) and min. 
at 2510 a . (e 350)], hydrolysed by hot alkali to 7-hydr- 
oxycestrone (IV), m.p. 265—267° (decomp.), [a]“  
+134-5° in dioxan (3-benzoate, m.p. 181°). (I) and
(IV) are 0-003 as active physiologically as is (II). 
M.p. are corr. R. S. C.

S y n th esis  of su b stan ces related  to the stero ls. 
X X V II. S y n th esis  of cc-norcestrone. (Sir) R. 
Robinson and H. N . R ydon (J.C.S., 1939, 1394—  
1405).— The structure of 2 : 6-C,0H BAc-OMe (modified 
prep.; cf. Haworth and Sheldrick, A., 1934, 885), 
important as starting material for 3'-keto-4-acetoxy-
7-methoxy-l : 2-cycZopentenophenanthrene (I) (modi
fied prep.; cf. Robinson, A., 1938, II, 496), is 
confirmed by converting its oxime, m.p. 169—170°, 
by PCl5-E t ,0  into G-acetajnido-2-methoxynaphthalene, 
m.p. 162— 163°, and this (HC1; H N 0 2; Me2S 04) into 
2 : 6-C10H 6(OMe)2. Conversion of compounds of the 
type of (I) into hydro-derivatives related to oestrone 
cannot be effected by direct hydrogenation. Thus, 
H 2- P t 0 2 in AcOH at 70° and (I) give small amounts 
of 4 : 3r-dihydroxy-l-methoxy-, m.p. 139— 140°, and 
3'- hydroxy - 4 - acetoxy - 7 - meihoxy -1 : 2- cyclopenteno- 
phenanthrene, m.p. 145°, with non-cryst. products. 
Hydrolysis (KOH-MeOH) of the crude hydrogen
ation product from (I) yields 4-hydroxy-l-methoxy- 
1 : 2 : 3 : 4-felrahydro-l : 2-cyclopentenophenanthrene, 
m.p. 141— 142° (p-nitrobenzoate, m.p. 214—216°; 
digitonidej (stable to Cr03-A c0H ), and two oily 
fractions. Dehydrogenation (Pd-C) of that of lower 
b.p. gives 1 : 2-cj/cZopentenophenanthrene (I I ) ; of the 
higher, (II) and 7-methoxy-l : 2 -o)/d<3pentenophen- 
anthrene. Formation of the last indicates preferential 
deoxygenation in the 4-position in the hydrogenation 
of 4 :  7-dihydroxyphonanthrene derivatives. To 
obtain 3'-keto-compounds, it was decided to open the
5-membered ring before hydrogenation. 3'-Keto- 
4 : 7-dimethoxy-l : 2-ci/ctopentenophenanthrene (III) 
[prep, from (I) and N aO H -EtO H ; Me2S 0 4] [2'-
<m»imo-derivative, m.p. 248—249° (decomp.), from
(III), KOBur, and wo-C5H n -0-NO] with HC02E t-  
NaOEt-EtOH in C5H 6N, followed by AcOH, gives its 
2 '-formyl derivative, decomp. 195°, which with AcOH- 
NH 2OH,HCl at 70° yields the 2'-CiV-derivative. The 
last is hydrolysed (aq. KOH-EtOH) to 4 :7 -di-

methoxyphermnthrene-l-fi-propionic-2-carboxylic acid
(IV), m.p. 285° (decomp.), with the condensation 
product (A), m.p. 301— 302°, also obtained (solely) 
from (III) and KOBuy-B u yOH (under N2) and 
HC02C5H i r !SO. The Me2 ester, m.p. 115°, from
(IV) and M e0H -H 2S 04, purified chromatographically 
(A120 3), is hydrogenated (P t0 2 in AcOH at 70°) and 
then hydrolysed (aq. MeOH-KOH) to three acids, 
regarded as 4 : 7-dimethoxy-9 : 10-dihydro- (V), m.p. 
208— 209°, and -1 : 2 : 3 : 4-tetrahydro- (VI),

m.p. 138—140°, and (main product) 1-methoxy- 
1 : 2 : 3 : 4 : 9 : 1 0 : 1 1 : 12-octahydrophenanthrene-l-fi- 
propionic-2-carboxylic acid (VII), m.p. 142— 143°. The 
Pb salt of (VII) heated at 0-25 mm. gives the Me ether 
(VIII), m.p. 142—143°, demethylated (AcOH-HI 
at 140°) to x-norceslrone [7-hydroxy-3'-keto-

1 : 2 : 3 :4  : 9 : 10 : 11 : 12-octa- 
hydro-1 : 2 -cyclopentenophenan- 
threne\ (IX), m.p. 222° (acetate, 
m.p. 145—146°), in which x 
denotes indeterminate (probably 
cis-cis) configuration. The Pb 
salt of (V) similarly gives 3'- 

keto-4 : l-dimethoxy-9 : 10-dihydro-l : 2-cyclopenteno- 
phenanthrene, m.p. 143° [depressed by admixed (VIII)] 
(2 : 4-dinitrophenylhydrazone, m.p. 242—243°); the 
reaction fails with (VI).

4 - Hydroxy - 3'- keto-7-methoxy-l : 2-cyciopenteno- 
phenanthrene [oxime (+ H 20), m.p. 268°] in EtOH  
with E t2S 0 4 in aq. NaOH gives the -7-methoxy A- 
eiAo-ry-compound, m.p. 194°, which, as before, gives 
via the 2'-formyl the 2'-CiY-derivative, hydrolysed to 
7 - methoxy - 4 - ethoxyphenanthrene -1 - p - propionic - 2- 
carboxylic acid, m.p. 26S—269°, the M e2 ester, m.p. 
118° (purified as before), of which is hydrogenated to 
7-methoxy-4-ethoxy-1 : 2 : 3 : -i-tetrahydrophenanthrene-
l-fi-propumic-2-carboxylic acid, m.p. 160° (no other 
product isolated).

y£-Diketo-C-(6-methoxy-2-naphthyl)heptoic acid 
(A., 1938, II, 496) is demethylated (AcOH-HCl) to 
the 6 -OH-acid, m.p. 171— 172°, which with hot aq. 
KOH gives 3 - (6 ' - hydroxy - p - naphthyl) - A2 - cyclo - 
penlenone-2-acetic acid, m.p. 221—222°, cyclised 
(Ac20 )  to the A c 2 derivative, m.p. 196— 197° (decomp.), 
of 4 : 7-dihydroxy-3'-keto-l : 2-cyclopentenophenan-
threne, m.p. 338° (decomp.), methylated to (III).

With the product from Et cycfopentanone-2- 
carboxylate and K  in C6H 6, m-OMe,CgH4,[CH2].2*CH2I 
(improved prep.) gives Et 2-(y-m-anisylpropyl)cyc\o- 
pentanone-2-carboxylate, b.p. 187— 190°/0-5 mm. [setni- 
carbazone (+2MeOH)], which on hydrolysis and heat
ing with A c20  at 260—270°/100 mm. gives 2-(y-m- 
anisylpropyl)cyc\opeiitanone, b.p. 173— 177°/0-8 mm. 
[semicarbazone, (+E tO H ) m.p. 180°; 2 : 4 -dinitro
phenylhydrazone, m.p. 103— 104°]. E. W. W.

A ction  of a lcoholic m on om eth y lam in e on  
d erivatives of benzoquinone and toluquinone. 
I . M ethoxy- and h yd roxy-m eth oxy-d eriva tives.
W. K. A n slow  and H. R a istr ick  (J.C.S., 1939, 
1446— 1457; cf. A., 1938, III, 443).—p-Benzoquinone 
and excess of NH2Me in EtOH at room temp., then 
at 0° for 3 days, give 2 : o-bismethylamino-l : 4-benzo- 
quinone (I), m.p. 284—286° (decomp.). Methoxy- or 
2 : 5 -dimethoxy-l : 4 -benzoquinone and boiling 
NH 2Me-EtOH give (I). 2 : 6- or 2 :3-Dimethoxy-1: 4- 
benzoquinone in boiling or cold EtOH, respectively, 
affords 2 : 5-bismethylamino-3-methoxy-l : 4-benzo- 
quinone (II), m.p. 234°, hydrolysed by boiling 5n- 
H2S 04 to 2 : 5-dihydroxy-3-methoxy-l : 4-benzo
quinone (III), m.p. 159— 160° (diacetate, m.p. 77°). 
p-Toluquinone or its 3- or 6 -OMe- or 3 : 6 -(OMe)2- 
derivative gives 3 : 6-bismethylamino-2 : 5-tolu- 
quinone, new m.p. 231° (cf. Fichter, A., 1908, i, 
658). 4-Methoxy-2 : 5-toluquinone acts abnormally

OH!
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and affords (I) (mechanism suggested), converted by 
boiling 2x-NaOH into 2 : 5-dihydroxy-1 : 4-benzo- 
quinone (IV), and thence by aq. Na2S20 4 into
1 : 2 : 4 : 5-C6H2(OH)4, new m.p. 232—233° (some 
decomp. from 200°) (cf. Nictzki et al., A., 1888, 1181). 
3 : 4-Dimcthoxy- or 3 : 4 :  Q-trimethoxy-2 : 5-tolu- 
quinone (V), m.p. 80°, and NH2Me-EtOH give 3 : 6- 
bLsmethylamino-4-methoxy-2 : o-toluquinone, m.p. 231° 
{partial sublimation), hydrolysed by boiling 2n- 
H 2S 04 to 3 : 6-dihydroxy-4-methoxy-2 : 5-tolu- 
quinone [spinulosin] (VI) [boiling NH2Me-EtOH gives 
only the (NH2Me)2 salt, m.p. 173° (decomp. from 
164°)]. (VI) and CH2N2 give (V), also formed in 
smaller yield using Me,S04-K 2C03-C0Me2. 4 : 6-
Dimethoxy-2 : 5-toluquinone acts abnormally with 
NH2Me, giving (II) (mechanism suggested). (V) and 
aq. Na2S20 4 give 2 : o-diht/droxy-3 : 4 : 6-trimethoxy- 
toluene, m.p. 82—83°. 1 : 2 : 4 : 5-C6H2(OAc)3-OMe
and boiling H2S 0 4-M e0H  (in N2) give the quinol, 
oxidised (air at p n 8) to 2-hydroxy-a-meihoxy-1 : 4- 
benzoquinone (VII), m.p. 179° (decomp.) (darkens and 
softens from 171°) (2-acelate, m.p. 124°), converted by 
aq. N a^ O ., into 1 : 2 :  4-trihydroxy-5-methoxybenze?ie, 
m.p. 133°. (VII) and boiling NH 2Me-EtOH, then at 
room temp., give (I) and (?) 4 : 5-bismeikylamino- 
1: 2-benzoquinone, m.p. >360°, hydrolysed by 2x- 
NaOH to (IV). (VII) reacts possibly in the o-quinonoid 
form. 2 : 3-Dimethoxy-quinol and aq. FeCl3 give the 
-quinone, converted by Ac^O-HJSO,, into
2 : 3 : 1 : 4 : 5-(0Me)2C6H (0Ac)3, and thence [as for
(VII)] into 5-hiydroxy-2 : 3-dimethoxy-l : 4-hcnzo- 
quinone, m.p. 125— 126° (softens at 115°) ( 1 : 4 : 5 -  
trihydroxy-2 : 3-dimethoxybenzene has m.p. 157— 158°). 
The latter and cold NH2Me-EtOH give the N H 2Me 
salt, m.p. 228—230° (decomp.), of 2-methylamino-5- 
hydroxy-3-meihoxy-\ : i-benzoquirone [OTu-HCl gives 
the free quinone, m.p. 179° (decomp.)], hydrolysed by 
boiling 5n-H2S 0 4 to (III). 2 : 5-Dihvdroxy-3- 
methoxy-1 : 4-"benzoquinone and cold NH2Me-EtOH 
give the (NH2Me)2 salt, m.p. 214° (decomp.). 3- 
(fumigatin) or 6-hydroxy-4-methoxy-2 : 5-tolu- 
•quinone (acts in o-quinonoid form) gives G-methylamino-
3-hydroxy-4-methoxy-2 :5-,  m.p. 213—214°, or (?) 
5 : 6-bismethylamino-4-meihozy-2 : 3-toluquinone, m.p. 
228°, respectively, both being hydrolysed by boiling 
aq. H2S 0 4 to (VI). 3-Methoxy-2 : 5-toluquinone and 
Ac20 -H 2S 0 4 give 2 : 5 :  G-triacetoxy-3-methoxytoluene, 
m.p. 155°, and thence [as for (VII)] G-hydroxy-3- 
methoxy-2 : 5-loliiquinone, m.p. 155— 156° [6-acetate, 
m.p. 109° ; 3 : 6-dimethoxytoluquinone, new m.p. 112° 
(cf. A., 1938, II, 237); 2 : 5 :  Q-trihydroxy-3-methoxy- 
toluene, m.p. 102— 103°], converted by NH,M e-EtOH  
(warm) into 3-metliiylamino-Q-hydroxy-2 : 5-toluquinone, 
m.p. 252—254° (fumes from 220°), which is hydrolysed 
by boiling 2N-NaOH to 3 : 6-dihydroxy-2 : 5-tolu- 
quinone. 3 :4-Dimethoxy-2:5-toluquinone and Ac^O- 
f i2SO.t, and then H2S 04~M e0H (in N2), give 2 : 5 : 6- 
trihydxoxy-3 : 4-dimethoxytoluene, oxidised (air) to 
G-hydroxy-3 : 4-dimethoxy-2 : 5-toluquinone, m.p. 105° 
( 2 : 5 :  Q-trihydroxy-3 : 4-ditnethoxytoluene, m.p. 110—  
111°), which affords 3 - meihyla mino-6- hydroxy-4- 
methoxy-2 : 5-toluquinone, m.p. 212—213°, hydrolysed 
by 2n-H2S 0 4 to (VI). No pure compound is isolated 
from 4-hydroxy-6-methoxy-2 : 5-toluquinone. In the 
cases where 2 OMe are replaced by 2 NHMe, yields

were ~  100%, where 1 OMe is replaced, 50%, and 
with p-benzo- and tolu-quinone, 33%. A. T. P.

N itrosa tion  of p h en ols. XVI. m -F luoro- 
p henol. A  n ew  red indophenol. H. H . H odgson 
and D. E. N icholson (J.C.S., 1939, 1405— 1408).—  
m-C6H 4F'OH (I) does not give a NO-compound (cf. 
A., 1930, 1281), but in 50% aq. AcOH with aq. 
N aN 02 (or in aq. NaOH-NaNO? followed by dil. 
H 2S 0 4) gives red-brown mm'-dlfluoro-o-indophenol
(II), no. m.p., which gives no steam-volatile org. 

n dtt products when boiled with alkalis,
KMn04, K3Fe(CN)6,_or.HN03, and

i-N-j^ N>, is sol. in cold aq. Na2CO;l, and in 
F i X L IF conc. H 2S 04 to a. red solution.

Other colour reactions supporting 
structure (II) include the formation 

of a red product from 2 : 5 :  l-NO-CeHgfOMeJ'OH
(III) and (I), and reduction of (II) (Zn-AcOH) to a 
leuco-compound, converted (0 2 +  HC1) into a blue 
solution (oxazine) turned red by FeCl3 [cf. indo- 
phenols from (III) and p-cresol or 2?-CgH4C1,OH]. 
Tlie reaction of (I) and H N 0 2 probably consists of 
slow 6 -nitrosation (in this position because of powerful 
negative inductive effect of F  on the 4-position), with 
some nitration [some 2 : 5 : 1-N 02-C6H3F -0H  is always 
formed with (II)], followed by rapid condensation of 
the product with (I) (cf. Sclioutissen, A., 1922, i, 
135). E. W. W.

M aesaquinone, a p ig m en t from  th e  fru its of 
M acsu japon ica . M. II iramoto (Proc. Im p. Acad. 
Tokyo, 1939,15, 220—222).— Extraction of the fruits 
with EtOH gives the orange-red maesaquinone (I), 
C26H420 4, m.p. 122°, which is optically inactive and 
free from OMe but contains 2 OH since it  yields a 
liquid Me2 ether which solidifies when cooled and a 
diacetate, m.p. 45°. (I) dissolves in dil. alkali to a 
violet solution from which cryst. alkali salts are 
obtained. Zn and HC1 in EtOH decolorise (I) but 
the colour returns on exposure to air. Reductive 
acetylation (Zn dust-Ac20) of (I) gives leucomaesa- 
quinone tetra-acetate, m.p. 101-5°, catalytically hydro
genated to its //„-compound, m.p. 121°, thus estab
lishing the presence of a double linking in the side- 
chain. Under similar conditions (I) absorbs 2 H 2 
and the quinol thus produced becomes coloured on 
exposure to air with formation oidihydro)naesaquinone, 

q  m.p. 134° (diacetate, m.p. 90°; Mez
>• ether, m.p. 75°), oxidised by H 20 2 and

OH,-, |iC20H 39 alkali or by KMn04 to heneicosanoic
'OH acid. The close relationship of il/a&sa

and Embelia appears to justify the 
, 4 > consideration of (I) as a higher horno-

logue of embelin (II) and thus to be 
(yl), whereby the position of the double linkhig in the 
side-chain remains obscure. Difficulties in interpret
ing the course of the oxidation of (II) are discussed.

H. W.
S yn th esis  of phth iocol. R. J. A n d erso n  and 

M. M. CREiGnTON (J. Biol. Chem., 1939, 130, 429— 
430).—2-C,0H TMe is treated successively with Cr03, 
aq. Ca(OCl)2, and 25% (vol.) H ,S 0 4 at 100°, thus 
giving 57% of phthiocol. R. S. C.

S yn th eses of hydroxydroserone (the p ig m en t  
of D rosera  ivh ittah eri), p h th ioco l (the p ig m en t of
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hum an tubercle bacillus), and naphthapurpurin ; 
studies of related com pounds. C. K txroda (Proc. 
Imp. Acad. Tokyo, 1939, 1 5 , 226—229).—Naphthaz- 
arin (I) and all naphthaquinones which do not con
tain OH in; the p position of the quinone ring do not 
react with NaIIC03 whereas .naphthapurpurin (II) 
and naphthaquinones containing (3-OH react with 
NaHC03 and with the N a salts of certain weak acids, 
e.g., AcOH. This behaviour is useful in separating 
compounds of the two classes. N a3 derivatives of 
2 : 5 : S-triliydroxy- (III), ? 2 : 5 : 8-trihydroxy-6- or 
-7-methyl- (IV), 2 : 5 :  8-trihydroxy-3-methyl- (V), and 
2-hydroxy-1 : 4-naphthaquinone are described. (II) 
is obtained by heating a solution of (I) in 0-5% aq. 
NaOH at 100° in contact with air, using a mechanical 
stirrer, and is separated from any unchanged (I) by 
NaHC03. The H  of the OH in p position of the 
quinone ring can be replaced by Me b y  MeOH-HCl; 
thus are obtained the 2-Me ethers, m.p. 178° and — , 
of (III) and (IV ); (V) does not react. Rapanone 
similarly gives a Na  compound and a  M ej ether, m.p. 
95°, whereas a Me2 ether is produced with CH2N 2. 
5 : 8-Dih3'droxy-2-methyl-I : 4-naphthaquinone, ob
tained from maleic' acid and toluquinol, or from 
citraconic acid and quinol, is transformed by air and
0-5% NaOH into (V) (hydroxydroserone), m.p. 198° 
(Ac derivative, m.p. 152°). 2-C10H7Me is oxidised 
by Cr03 to 2-methyl-1 : 4-naphthaquinone, which is 
converted by 0-5% NaOH into phthiocol, m.p. 173° 
(Acj derivative, m.p. 106°), transformed by Zn, 
Ac20 , and NaOAc into CJ0H4Me(OAc)3, m.p. 158°. 
Maleic anhydride, 1 : 4 : 2 :  3-(OH)2C6H 2(OMe)2, AIC13, 
and NaCl give 2 : 3 : 5 :  8-telrahydroxy-l : 4-napMha- 
quinone, m.p. 270°. Citraconic anhydride and 2 : 1 : 4 -  
C,jH3Me(OH)2 yield ? 5 : 8-dihydroxy-2 : 6 - and -2 : 7- 
dimethyl-1 : 4-naphthaquinone, m.p. 127° and 215°.

H. W.
S yn th esis  of qu inones related  to  vitam ins-Jfj 

and -K 2. L. F. F ieser, W. P. Campbell, and E. M. 
F r y  (J.~Amer. Chem. Soc., 1939, 61, 2206—2218).—  
Partly a detailed account of work already reported 
(A., 1939, IT, 432). The structural arguments are 
expanded and the biological results modified in view  
of unreliability o f the rapid Ansbacher technique 
(-A'-aetivity) for puro substances. The following are 
new. 4 :2 : 1-? -SO3H-C6H,-N2-C10H 5(OH)-CH2-CH:CH2 
and Na2S20 ,1 etc. give 4-amino-2-allyl-1 -naphthol 
hydrochloride (I). 2-Allyl-l : 4-naphthaquinone (colour 
reactions described) with H20 2-K 0 H -a q . EtOH gives
2-hydroxy-l : 4-naphthaquinone, this fission being the 
basis of the Dam colour reaction. H 2- P t0 2 reduces 
(I) in H 20  to a cryst. hydrochloride, converted by 
FeCl3 into 2-n-propyl-\ : 4-naphthaquinone, m.p. 39—  
39-5°, which is obtained also from the allyl-quinone 
by hydrogenation in EtOH and subsequent Ag20  
oxidation. 2 : 3-Diallyl-l : 4-naphthaquinone and 
K 0 H -E t0 H -H 20  give 2-hydroxy-3-allyl-l : 4- 
naphthaquinohe. Quinol diallyl ether in boiling 
kerosene (N2) gives 2 : 3-, m.p. 87—90°, and 2 : 5-di- 
allylquinol (29%), m.p. 129-5— 131°, oxidised (Ag20 )  
to the quinones, an oil and m.p. 16°, respectively. 
i>-0:CGH4:0 and (CH2:CMe)2 in CGH 6 give a substance, 
m.p. 113—115°, isomerised by N-alkali in N 2 to 1 : 4- 
dihydroxy-6 : 7-dimethyl-5 : 8-dihydronaphthalene; 
Tn.p. 232—238°, which with Cr03 affords first a

product, (C12H 110 2)i , m.p. 120— 126° (decomp.), and 
then the 6 : 7-dhnethyl-l : 4-naphthaquinone. 6 : 7 -  
Dim ethyl-2 : 3-diallyl-5 : 8 -d ih yd ro-1 : 4-naphtha- 
quinol, m.p. 156-5— 159°, and Cr03 at 60° similarly 
give a compound, (ClgH 190 2)x, m.p. ot— 56° after 
sintering, and thence at 80—100° 6 : 7-dimethyl-2 : 3- 
d ia lly l-l: 4-naphthaquinone. 4-Amino-Z : 7-dimethyl- 
2-allyl-1 -iviphthal hydrochloride, -f-3H20 , cryst., and 
the absorption spectra of 2 : 3-dimcthyI-, 2 : 6-di- 
methyl-3-aIlyI-, 6 : 7-dimethyl-2 : 3-diallyl-, and 2 :3- 
diallyl-1 : 4-naphthaquinone are described.

R. S. C.
C onstitution  and sy n th esis  of vitamin-JRTj. 

S. B . Bixiaj-iY, L. C. Ch en ey , W. F. H olcomb, 
R. W. McK e e , S. A. T hayer , D . W. McCorquobale, 
and E. A. D oisy (J. Amer. Chem. Soc., 1939, 61, 
2558— 2559).— D4-Trimethylpentadecan-[3-one, ob
tained (A., 1939, II, 433) from vitam in-K v  is identified 
by m ixed m .p. The quinone-acid (loc. cit.) thought 
to be 2-ethyl-, is shown to  be 2-m othyl-l : 4-naphtha- 
quinonyI-3-acetic acid (I) (Me ester, m.p. 121-5—  
122-5°). D ihydrovitam iii-A l diacetate (II) and Cr03 
give 1 :  i-diacetoxy-2-methyl-Z-naphthylacetic acid, m.p. 
205° (Me ester, m .p. 127-5—-128-5°, synthesised), 
further oxidised to  (I). The N a t salt o f 2 : 1 : 4 -  
C10H 5Me(OH)2 and p hyty l bromide in  C6H 6 give a 
quinol, oxidised b y  air to  a quinone [purified by 
adsorption and distillation (high vac.)], reductive 
acetylation o f which affords (II). -Aj is thus
2-m ethyl-3-pliytyl-l : 4-naphthaquinone. R. S. C.

(a ) S yn th etic  approach to  v ita m in -I ir  L. F.
F ie se r , W. P. Campbell, E. M. F r y , and M. D. 
Gates, jun. (b ) S y n th esis  of 2 -m ethyl-3-phyty l- 
1 : 4-naphthaquinone. (c) Identity  of synthetic
2 -m e th y l-3 -p h y ty l- l: 4-naphthaquinone and v ita 
m in - /^ . L. F. F ieser  (J. Amer. Chem. Soc., 1939, 
61, 2559, 2559—2561, 2561).— (a ) In presence of 
anhyd. H 2C20 4, 2 : 1 :  4-CI0H sMe(OH)2 condenses (in 
boiling dioxan) with p-unsaturated alcohols or dienes. 
With (CH2:CMe)2 it gives 1 : 4-dihydroxy-2-methyl-
3-py-dimethyl-£$-butenylnaphlhalene (i) (29%) [diacet
ate (II), m.p. 119—120°], and a substance (13%), m.p.
73-73-5°, of tocopherol type. Oxidation of (I) gives
2-methyl-3-$y-dimethyl-k.&-butenyl-\:4-naphthaquinone, 
m.p. 95—95-5°, reduced by Zn dust in C5H5N -A c20  
to (H). CHPh:CH-CH2-OH similarly gives a quinol 
(diacetate, m.p. 167-5-—168°) and a  quinone, m.p.
127— 127-5°. Phytol (as above or at 140°) affords 
probably the tocopherol. An acetoxyquinone, C23H280 4, 
was obtained in the geranyl series by a similar 
reaction, followed by Pb(OAc)4-oxidation. Addition 
of Grignard reagents to 2-alkyI-l : 4-naphthaquinone 
oxides (prep, by H 20 2 in Na2C 03-E t0 H -H 20 ) is not 
promising. 2 : 6-l)imelhyl-l : 4-naphthaquinone oxide, 
m.p. 97—98°, with CH2:CH-CH2-MgBr or MgBr2 in 
Et20  gives a bromohydrin, m.p. 14r6— 148° (derived 
bromodimethylnaphthaquinone, m.p. 114— 114-7°).

(b) 2 : 1 : 4-C10H 5iMe(OH)2 and phytol in dioxan 
with H2C20 4 or CCla-CO,2H at 75° give a quinol, oxid
ised to 2-melhyl-?>-phytyl-\ : 4-naphthaquinone (III), an 
oil, which has the absorption spectrum and physio
logical activity of vitamin-AY and gives similar 
derivatives (quinol diacetate and dibenzoate, m.p. 
85— 86°). 2 : 6-Dimethyl-3-phytyl- and 2-methyl-3-
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geranyl-1 : 4-naphthaquinono have been similarly 
prepared.

(o) Identity of (III) and -K x is established by 
direct comparison of chemical, physical, and biological 
properties. R. S. C.

P h oto-reaction s. IV. P hoto-reaction  b e
tw een  phenanthraqninone and arom atic  a lde
hydes . A  n ew  p a ssa g e  from  phenanthraquinone  
to  fluorenone. A. Schonberg and R. M oubacher  
(J.C.S., 1939, 1430— 1432; cf. A., 1936, 437).—Phen
anthraquinone (I) and PhCHO or ?j-CgH4C1-CH0 in 
sunlight give 9 : IQ-dihydroxyphenanthrene a.-hydroxy- 
benzylidene (II), m.p. 177— 178°, or cc-hydroxy-p-chloro- 
benzylidene ether (III), m.p. ~  222° (decomp.), respec
tively (cf. Klinger, A., 1889, 405); ^-OMe-CflH4-CHO 
reacts similarly. (II) is converted by H N 0 3 (d 1-3) 
at 90° into (I). (II) and (III) are methylated (CH„N„) 
to the a - OM  a-derivatives, m.p. 80° (IV) and 170°, 
respectively. The latter is hydrolysed (20% aq. 
NaOH at 40°) to 2>-C?H4Cl-C0 2Me and 9 : 10-di- 
hydroxyphenanthrene [aeration gives (I)]; (IV) simi
larly gives (I). Pyrolysis of (II) at 200° in vac. 
affords fluorenone (probably via diplienyleneketen) 
and BzOH, with some (I) and PhCHO. Similar 
decomp, of a-stilbenediol diacetate (modified prep.) 
at 165° gives Bz2. A. T. P.

D erivatives of 1 : 2-benzanthraquinone-4'-sul- 
phonic acid . A. S empronj (Gazzetta, 1939, 69, 
448— 453).—Sulphonation (method : Heller et al., A., 
1908, i, 994) of 1 : 2-benzanthraquinone gives the 
4'-sulphonic acid; the K salt (I), with KOH at 260° 
gives BzOH and 5 : 2-OH-C10H 6-CO2H. The 4'-sul- 
phonyl chloride, m.p. 263°, at 275° yields 4'-chloro- 
1 : 2-benzanthraquinone (cf. Johnson et al., A., 1932, 
1030), also obtained from (I) and NaC103 in conc. 
HC1 at the b.p. Reduction (Zn-aq. NHa) of (I) gives 
1 : 2-benzanthracene-4'-sulphonic acid (II) (chloride, 
m.p. 193°; Et ester, m.p. 157°), which with KOH at 
300° yields 4'-hydroxy-1 : 2-benzanthracene, m.p. 230° 
(Me ether, m.p. 163°). The corresponding 4'-acetoxy- 
derivative, m.p. 193— 194°, is oxidised (K2Cr20 7-  
AcOH) to 4'-acetoxy-1 : 2-benzanthraquinone, m.p. 
202—203°, hydrolysed to the 4'-0//-compound, m.p. 
224—225°. The K  salt of (II) distilled with KCN 
gives 1 : 2-benzanthracene. E. W. W.

1-N itrosom en th on eox im e and its  d ecom 
p osition . J . C. E arl , D. J o h nso n , and J . G. 
McK ean  (J. Proc. Roy. Soc. New South Wales, 1939, 
72, 109— 112).—Piperitone hydroxylamino-oxime is 
oxidised by yellow HgO in boiling CHC13 to 1-nitroso- 
menthoneoxime, m.p. 124— 125° to a blue liquid; 
this passes when kept or heated into N 20  and piperi- 
toneoxime. " H. W.

A ddition  of oxygen  to  double lin k in g s. S.
T anaka (Mem. Coll. Sci. Kyoto, 1939, 22, A, 97—  
197).— A3-p-Menthene (I) and B z0 2H or A c02H in 
CHC1s or Et20  give menthene 3 : 4-oxide (II), b.p.
74— 75°/14 mm., probably by decomp, of an inter
mediate unstable ester. (II) and 10% aq. H 2S 0 4 at 
0° give the 3 : 4-glycol, m.p. 75—76°, converted by 
10% aq. H 2S 0 4 at 100° into ¿-menthone, also obtained 
by passing (II) over A120 3 at 250°. (I) and HOC1 or 
HOI give the chloro- or iodo-hydrin (III), respect

ively, converted by KOH into (II), also obtained from
(III) and AgOBz or AgOAc in 80% EtOH at 100°. 
Stilbene and A c02H  give the oxide; in CHC13, 94% 
of a- and 6 % of (3-oxide in 19-5 h r .; in E t20 , 100% 
of a in 200 hr. The mechanism of oxidation of PhCHO 
and MeCHO, by B z0 2H or A c02H, involving form
ation of intermediate additive compound, is discussed. 
Oxidation velocities of (I), p^-dimethyl-Ai-octene, 
styrene, heptaldehydc, and PhCHO with A c02H are 
compared; the speed with C!C is >  with CIO 
derivatives. The biological connexion of the results 
is discussed. A. T. P.

C atalytic action  of Japanese acid  c lay  on ter- 
pene com p ou n d s. V I. H ydration  of lim on en e  
w ith  acetic  acid . T. K uwata (J. Soc. Chem. Ind. 
Japan, 1939, 42, 247b ).—In presence of activated 
Japanese acid clay, an equimol. mixture of ¿-limonene 
(I) and AcOH gives 35—40%  of tZ-a-terpinyl acetate. 
When reaction is effected at 15— 25° the proportion 
of polymerised substances is small, most of the unused 
(I) being recovered unchanged. H. W.

P h ellan d ren e n itro sites . II . a- and ¡3-Nitro- 
site  of d-a-phellandrene. P. A. B erry , A. K . 
Macbeth , and T. B. Swanson  (J.C.S., 1939, 1418—  
1421).—d-a-Phellandrene a-, m.p. 119°, [a]̂ 0 —133-8° 
in CHC13, and [i-nitrosite, m.p. 100°, [a]g* +198-3° in 
CHC13, have been prepared (cf. A., 1939, II, 220). 
The mutarotations of the compounds and trans
mutation of the into the a-nitrosite have been 
examined. F. R. S.

i-A3-C arene 5 : 6 -ep ox id e, a con stitu en t of the  
o il from  X ieria  S m ith ii. A. R . P e n fo l d , G. R . 
R ajiage, and J. L. Simonsen  (J.C.S., 1939, 1496—  
1504).—From the oil there have been isolated linalool 
(xenylurethane, m.p. 83—85°), an alcohol, C10H 14O 
(3 : 5-dinitrobenzoate, m.p. 119°), and 1-Az-carene 5 : 6- 
epoxide (I), C10H 14O, b.p. 83—85°/14 mm., [a]54p1 
—88°. Ozonolysis of (I) gives cis-homocaronic acid 
(di--p-phenacyl ester, m.p. 147— 149°), with some 
COMe2, CH20 , and irans-caronic acid (?). With hot 
aq. KOH, (I) affords geranie acid, but with cold 
EtOH-KOH, a mixture is obtained, from which can 
be separated an acid, C10H 16O2, m.p. 83° (an active 
A2-cycfogeranic acid ?). The action of HC1 and HBr 
on (I) yields respectively dl-1 : 8-dichloro-, decomp. 
72°, and -dibromo-p-menthan-Z-one (II), decomp. 74°, 
which is hydrogenated (Pd-C) to dZ-menthone (2 : 4- 
dinitrophenylhydrazone, m.p. 141— 142°). The fore
going reactions are in accord with the suggested 

prir structure.
When (I) is heated at 160— 165°, 

OH OH an *s formed which gives a 2 : 4 -  
0 <^Y V dinitrophenylhydrazone, m.p. 218— 

Y \ / k r *-2 220°, and a mixture of semicarb- 
Me„C—CH azones, from which an a-, decomp.

221—222°, and fi-semicarbazone, de
comp. 183— 185°, can1 be separated. 

Certain observations do not eliminate the possibility 
that (I) is a dicyclic ketone with a somewhat inert CO. 
Semicarbazide acetate and (I) in the cold for several 
days afford a semicarbazone, m.p. 192°, [x]540, —95° in 
C5H 5N, derived from C10H 14O, but not homogeneous; 
it is hydrogenated to a mixture from which can be 
separated a semicarbazone, m.p. 212°, and is hvdro-

( I . )
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lysed [steam-o-C6H 4(C02H)2] to a mixture containing 
a fraction, C7H 10O, b.p. 87°/15 mm., [a]5461 +26-3° 
(2 : 4-dinitrophenylhydrazone, m.p. 176°, not- identical 
with the corresponding derivative from 2-methyl-A2- 
cyc/ohexenone, m.p. 202—203°, or the 3-Me com
pound), and a fraction, b.p. 127— 130°/13 mm., 
[a]5461 +6-52° (a mixture containing A1:1(8)-p- 
menthadien-3-one). These results do not agree with 
a ketonic structure for (I). Alcoholic 2 : 4-dinitro- 
phenylhvdrazine sulphate with (I) gives an a-, 
m.p. 192— 193°, and (3-2 : 4-dinitrophenylhydrazone, 
G'lgH^OjNj, m.p. 165— 166°, whilst the aq. reagent 
affords a 2 : -i-dinitrophenylhydrazone, C^H^OgNj, 
m.p. 145— 147°. NaOAc-AeOH and (II) give A1:4<8)- 
j)-nienthadie?i-3-one, b.p. 120— 122°/14 mm., [«Imsi 
—0-1° (2 : 4-dinitrophenylhydrazone, a-form, m.p. 187°, 
(3-form, m.p. 125— 127°), which on ozonolysis affords 
C0Me2, Ircvulic acid, an oil (semicarbazone, decomp.
232— 233°), and $-viethyl-&a-butene-at8-dicarboxylic 
acid, m.p. 140—141°, the latter reduced to (3-methyl- 
adipic acid (di-'p-phenylpkenacyl ester, m.p. J24—  
125°). F. R. S.

Thujone ser ie s . III. S ab ina  ketone. A. G. 
Short and J. R ead  (J.C.S., 1939, 1415— 1418).—  
Oxidation of sabinene with KMn04 gives crude l- 
sabina ketone (I), which is reduced (Na-EtOH) to a 
mixture of ketols, b.p. 96— 101°/15 mm., a],5 +65-00° 
(I =  1) and b.p. 126— 132°/0-5 mm., c# +50-50° 
(I — 1). The former fraction and j}-N02-C6H4-C0Cl 
afford d-a-sabinaketyl p -nitrobenzoate, m.p. 89-5% [a]J> 
+94-5° in CHC13, hydrolysed to (Z-a-sabina ketol, b.p. 
100°/16 mm., a},5 +88-84° ( 1 = 1 ) ,  [a]" +90-6° in 
EtOH. Oxidation (Cr03) of this ketol yields pure
(I), b.p. 97-5°/17 mm., [a]1,,5 -3 4 -2 °  in EtOH (2 : 4- 
dinitrophenylhydrazone, m.p. 124-5°, [a]“  +135-2° in 
CHCI3). Animation (HC02NH4) of crude (I) gives a 
ketylamine, b.p. 63—64°/19-5 mm., a],3 +43-8°  
(I =  1), probably a mixture, and disabinaketylamine, 
b.p. 166— 167°/9-5 mm. [a]” +60-6° in CHC13; from 
the mixture a -p-nitrobenzoylsabinaketylarnine, m.p. 
141°, [a]J,8 +84-0° in CHClg, has been prepared. Some 
of the structural and stereochemical relationships of
(I) are discussed. F. R. S.

T erpenoid  a m in es. I. Iso m er ic  thujyl-  
a m in es. H. L. D ick lson  and A. W. I n g e r s o l l  (J. 
Amer. Chem. Soc., 1939, 61, 2477—2482).—Thujyl- 
amines are named by reference (a, (3) to the thujone 
to which they are related and by assigning the prefix 
iso to that member of a pair having the higher numer
ical a. The most characteristic salts are marked * 
below. When impure a-thujone (from Thuja occi- 
dentalis), a“  —18°, and HC02NH 4 are heated with 
separation of the aq. (NH4)2C03 formed and are then 
heated at 175— 185°, there are formed (+)-(3- (I), 
b.p. 199-6°/750 mm., 77-0°/12 mm., a +27-8° (homo
geneous), [a] +51-27° in EtOH, +35-31° in CfiH 6 
[Bz derivative, m.p. 73—75°, [a] +91-44° in M eOH; 
sulphate*, m.p. 242° (decomp.), [a] +42-77°; p- 
ioluenesulphonate*, m.p. 194-7°, [a] +27-91°; II 
oxalate, + H „ 0 , [a] +36-10° (anhyd.); nitrate, 
+ 0-5H 20 , imp. 105°, [a] +35-97°; d-, + 2 H 20 ,  
m.p. 80— 113°, [a] +82-59°, and 1 -mandelate, + H 20 ,  
m.p. 120— 128°, [a] -29-52°], (+)-iso-(3- (II), b.p.

193-47737 mm., 76-8°/ll mm., a +94-94° (homo
geneous), [a] +  107-9° in EtOH, +10S-4° in C6H 8 
[Bz derivative, m.p. 131-5°, [a] +87-74° in MeOH, 
+90-5° in CHC13; H  sulphate, + H 20 , m.p. 153° 
(decomp.), [a] +55-25°; p -toluenesulphonate, m.p.
170— 171°, [a] +41-6°; II oxalate*, + H 20 , m.p. 
167°, [a] +62-50° (anhyd.); nitrate*, m.p. 176-9°, 
[a] +70-48°; i.-malate, m.p. 160°, [a] +49-S4°; 
perchlorate, m.p. 168°, [a] +55-47°], (—)-a- (II), 
b.p. 196-77756 mm., 77-6°/12 mm., a —14-15° (homo
geneous), [a] -1 -4 1 °  in EtOH, —13-25° in C6H 6 
[Bz derivative, m.p. 94-5°, [a] -1 2 -1 6 °  in CGH G; 
sulphate*, + 4 H 20 , m.p. 243° (decomp.), [a] +3-47° 
(anhyd.); Tp-toluenesulphonate, a g lass; oxalate*, 
m.p. 200—201°; nitrate, m.p. 150°, [a] +2-60°; 
H  dl-malate, m.p. 148-5°, [a] +1-73°; d-mandelate, 
+ H 20 , m.p. 99-5°, [a] +65-23°], (—)-iso-a-thujyl- 
amine (IV), b.p. 202-2°/748 111m., Sl-1°/12 mm., 
<47 -2 2 -0 7 ° (homogeneous), [a]“? -2 3 -2 9 ° in EtOH, 
—26-92° in CgH 6 [Bz, a glass, and \)-nilrobenzoyl 
derivative, m.p. 146-5°, [a] -5 1 -2 5 ° in CHC13; sul
phate*, + H 20 , m.p. 263° (decomp.), [a] —16-66° 
(anhyd.); p-toluenesulphonate, m.p. 198-6°, [a]
— 10-40°; oxalate, m.p. 235° (decomp.), [a] —12-37°; 
nitrate, m.p. 159— 160°, [a] -1 5 -1 8 °; II l-malate, 
m.p. 1S6— 1S7°, [a] —14-73°], and (+ )-fenchylamine 
(from the fenchone present in the ketone), b.p. 195-3°/ 
730 m m .,73-4°/ll-5  111111., a”  +22-19° (homogeneous), 
[a]“  +25-89° in EtOH, +19-11° in CGH G [Bz deriv
ative, m.p. 90-2°, [a] +24-43° in M eOH; sulphate; 
■p-toluenesulphonate, + H 20 , m.p. 188— 189°, [a]
+2-60° (anhyd.); H  oxalate, m.p. 165°, [a] +3-11°; 
nitrate, + 0 -5H 20 , m.p. 190° (decomp.), [a] 
+3-41° (anhyd.); H  1 -malate*, m.p. 191— 193°, 
[a] 0; d-mandelate*, m.p. 190-3°, [a] +60-8°]. (3- 
Thujoneoxime, m.p. 53° fa] +105-3° in MeOH, 
and Na-EtO H  give 83-7% of (II), 6 % of (I), 4% 
of (IV), and a trace of (III) [cf. Short et al., A., 1939, 
II, 79 ; (Z-isothujylamine =  (II ); their Z-thujylamine 
=  (IV)]. dZ-Mandelic acid is readily resolved by
(I), (III), or (V), and ¿Z-malic acid by (IV) or (V). 
Unless otherwise stated, [a] are [a]“  in H 20  (for the 
salts, including any H„0 of crystallisation).

R. S. C.
Structure of origanene. II. Its  identity  w ith  

a-thujene. A. J. B i r c h  and J. C. E a r l  (J. Proc. 
Roy. Soc. New South Wales, 1939, 72, 55— 61; 
cf. A., 1939, II, 170).— Origanene (I), obtained from 
oil of Eucalyptus dives, is a mixture of d- and dl-a- 
thujene. The latter gives a characteristic nitroso- 
chloride apparently identical with that obtained 
from (I). Oxidation of (I) by KMn04 in COMe2 
yields the cryst. a-thujake tonic acid (II), m.p. 75—  
76°, [a]D —200° in H20, and a liquid acid, probably 
mainly c/Z-a-thujaketonic acid (III), which yields a 
semicarbazone, m.p. 196— 197°; a little d-pinonic 
acid appears to be present. Distillation of (II) or
(III) under reduced pressure affords (3-thujaketonic 
acid, identified by comparison with an authentic 
specimen and by oxidation to (3-tanacetogendicarb- 
05ylic acid. The identity of (I) with a-thujene is 
confirmed by the conversion of the dibromide into p- 
cymene by C5H 5N  and by the production of terpinene 
dihydrochloride by the action of HC1 in AcOH.

H. W.
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O xim ino-a-thujene. A. J. B irch  (J. Proc. Rov. 
Soe. New South Wales, 1939, 72, 106— 108).—  
a-Thujene nitrosochloride is transformed by hot 
aq. C5H 5N into oximino-a-thujene (I), which could not 
be cryst. or distilled. This is transformed into 
. 1 : 3 :  2-C6H 3MePr^-NH’OH (II) (hydrochloride, m.p. 
149°) by the short action of cold, conc. HC1. (I) or (II) 
is converted by hot conc. HC1 into 1 : 3 : 5 : 2- 
C6H 2MePr^Cl-NH2 (III) and by 50% H 2S 0 4 into p- 
aminothymol. This can be obtained exactly simi
larly from carvoxime but it has not been found 
possible to prepare (III) by the action of conc. HC1 
on the latter since hydrolysis occurs with ultimate 
formation of carvacrol. H. W.

A ction of acetic acid  on cam phene in  the  
presence of boric acid or boric tr iox id e . A ction  
of acetic acid  on cam phene in  the presence of 
boric acid . M. Im oto (J. Soc. Chem. Ind. Japan, 
1939, 42, 230— 232b ; cf. A., 1938, H , 416).— 
When heated at 110— 120° for about 46 hr. camphene 
(I) and glacial AcOH give only 12-4 % of ester. 
(I), AcOH, and H 3B 0 3 afford 1-6% of ester in 7 hr. 
at 95— 98° and 3-4 % in 8 hr. at 110— 120°; addition 
of H ,0  to the mixture has little effect. (I), AcOH, 
and B20 3 give little ester at room temp, or at 50—  
60° ; the yield is 32-0% when the reactant ratio is 
1-5 : 2 : 0-67 (32 hr.) and 20-7% with 1 : 1-5 : 0-1 
(24 hr.); the ester produced is isobornyl acetate (II), 
b.p. 95°/15 mm., [a]„ —7-25°. Between (I), Ac20 , and 
H 3B 0 3 the reactions are: 3AcaO +  H 3B 0 3 == 3AcOH 
+B (O A c)3 and3C10H 1G+  3AcOH =  3C10H 17-OAc; the 
results obtained are better than those with a-pinene 
(loc. cit.). In both cases abrupt heating causes an ex
plosive reaction so that it is necessary to drop the 
Ac20  into the heated mixture of (I) and H 3B 0 3. 
The max. recorded yield of ester is 65-1 %. The exist
ence of an equilibrium (I) -f- Ac,0==±:(II) is estab
lished. " H. W.

S tereoch em istry  of p inane and its  derivatives.
Iv. G a n a i*a t h i  (J. Indian Inst. Sci., 1939, 2 2 , A , 
155— 169).—The norpinane (I) ring system can exist 
in the strainless forms (/l) and (B). On the basis of 
these formulte detailed consideration is given to the

(A.) A
J /T -

( B . )

(Ac derivative, m.p. 109°), is converted by AcOH- 
N aN 02 into (I). Oxidation of (I) with Mn02 affords 
a mixture containing p-C6H 4Me'C02H, j)-CGH 4(C02H)2, 
and 1 : 2 :  4-C6H3(C02H)3, and with 0 3 yields COMe2, 
CH20 , l-S--p-tolylamyl Me ketone, b.p. 154°/15 mm., 
[“]54fii — 30-8° (semicarbazone, m.p. 138— 139°), y-p- 
toljivaleraldehydo (2 : 4-dinitrophenylhydrazone, m.p. 
94—95°), and l-y-p-tolyl-n-valeric acid, b.p. 180°/17 
mm., fa] - 1(11 —13-82° in EtOH (p-phenylphenacyl 
ester, m.p. 73—74°). These results indicate that (I) 
is a mixture of l-K.-'p-tolyl-fi-methyl-A^-heptene and -A°- 
heplene, the A^-compound predominating in the 
natural hydrocarbon, with approx. equal quantities 
of Aa- and A^-compounds in the hydrocarbon liberated 
from the hydrochloride.

Z-P-Curcumeno (II) has been shown to be a mixture 
of two hydrocarbons (Ila and b). Ozonolysis of (II)

CH2 CHMo 

H C ^  \ h .
MeC CH

\  /
2H,

CH2 CHMo

H e /  \ h 2 
MeC CH CH2

CH2 CH2-CMe:CH, 
(XIa.)

CH, <5HjCMe,
(IB,)

phenomena of isomerism between (I) and nopinane, 
among compounds substituted at C(4) or C(5„ those sub
stituted at two of the atoms 4 ,5 , or 6 , those substituted 
at C(2) or C(3), and those with double linkings. The 
bearing of the space configuration on the stability 
of pinane and its derivatives, the isomérisation of p- 
to a-pinene, and on ring fission and isomérisation is 
discussed. H. W.

C onstituents of so m e Indian  e ssen tia l o ils . 
XXVI. S tru ctu res of I-a- and -p-curcum enes.
F. D. Carter , F. C. Cofp, B. S. R ao, J. L. Su io n se n , 
and (in part) K . S . Subramaniam (J.C.S., 1939, 
1504— 1509).—Z-a-Curcurmene (I) (cf. A., 1928, 1253) 
with Se gives cadalene together with an azulene. 
1 -Dihydro-x-curcumenylamine, b.p. 153— 154°/14 mm.

gives CH20 , COMo2, a diketone, C9H 160 2 (¿¿-2 :4- 
dinitrophenylhydrazone, m.p. 178— 180°), together 
with small amounts of lasvulic acid and the degrad
ation products of (I). Oxidation of (II) with S e02 
affords 1-p-curcvmenal, C15H220 , b.p. 149— 150°/3 
mm., [a]546j —74-1° (semicarbazone, m.p. 159°, [a]D 
—77-8° in CHC13; 2 : 4-dinitrophenylhydrazone, m.p. 
139°, [a]0 —145-4° in CHC13; nitroguanylhydrazone, 
m.p. 151°, [a]D —86-1° in CHC13; oxime, b.p. 170—  
175°/4 mm., [a]D —67°; p-curcumenonitrile, b.p. 
178— 182°/17 mm., and its anilide, m.p. 87°; M e ester, 
b.p. ~180— 182°/16 mm., of P-curcumenylic acid), 
and Z-p-curcumenol, b.p. 175°/17 mm., [a]D —39° 
(Y>-xenylurethane, m.p. 79—80°). Ozonolysis of a 
mixture of (I) and (II) gives a keto-acid, oxidised 
(NaOBr) to a-methylglutaric acid.

From the lower-boiling hydrocarbon fraction of the 
oil from C. aromatica, there has also been isolated a 
hydrocarbon which contains a conjugated system, and 
from the higher-boiling fractions a black picrate, m.p. 
120° (s-guajazulene picrate ?). F. R. S.

L ignin  and related  com p ou n d s. XLI. D etec
tion , iso la tion , and d eterm in ation  of th e  sy r in g y l 
rad ica l in  p lan t products. M. J. H un ter  and 
H . H ib b e r t . X LII. Iso la tion  of a  b isu lp h ite -  
so lu b le  “ extracted  lig n in .” W. H . Steeves and 
H . H ibbert . X LIII. A bsence of the p iperonyl 
group  in  the lig n in  stru ctu re. M. J. H un ter  and 
H . H ibbert . XLIV. E th an o lysis  of m ap le  w ood . 
Separation  and identification  of the w ater-  
so lu b le  aldehyde con stitu en ts. J . J. P yle , L. 
B rickman, and H . H ibbert  (J. Amer. Chem. Soc., 
1939, 61, 2190—2194, 2194— 2195, 2196—2198, 
2198—2203; cf. A., 1939, II, 382).— XLI. Syringyl, 
admixed with guaiacyl, derivatives containing CO p- 
to the OH are determined by pptg. the K salt of the 
former by KOAc in EtOH. Other less effective re
agents are K O A c-E t0H -E t20  >  N H 3-E tO H  >  NH3-  
Et20  >  KOH-EtOH. NH 3 in dry Et20  ppts. salts o f
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both series. The phenolic fraction obtained by 
ethanolysis of maple wood is thus shown to contain 
53% of 4 : 3 : 5 :  l-OH-C6H2(OMe)2-CO*CHMe-OEt. 
Clemmensen reduction of propiosyringone gives 26-6%  
of 1 : 3 : 5 : 4-C0H 2Pr“(OMe)2-OH. 4 : 3 : 5 : 1-
OH-C6H 2(OMe)2-CO-CHMe-OAc and KOH-MeOH 
give 98% of a K  salt, converted by AcOH into a-hydr- 
oxypropiosyringone, m.p. 126— 127°.

XLII. Red oak meal is extracted successively with 
EtOH-CeHg, H 20 , 5% NaOH-Nj, H20 , 1% AcOH, 
H 20 , and MeOH, and acetylated with Ac20 -A c 0 H -  
H2S 0 4 at 15— 30°. The product is purified to OMe
11-1% by fractional pptn. and then hydrolysed by 
NaOH in aq. COMe2 to give a lignin (OMe 20-8%), 
which is sol. in aq. N aH S03 and is partly reacetylated 
by Ac20 -C 6H 5N. Fructose and hydroxymethylfur- 
furaldehyde give cryst. acetylated products, which 
produce no lignin when hydrolysed.

XLIII. The CH20-producing component of maple 
and sassafras lignin is almost entirely removed by 
heating with 95% HC02H and largely so by hot 2% 
HCl-EtOH, whereas piperonal is only slightly affected. 
It is concluded that lignin contains no CH20 2IC6H3 
and that the CH20  is derived from unsaturated side- 
chains of aromatic compounds.

XLIV. The H 20-sol. aldehyde fraction obtained by 
ethanolysis of maple wood contains ~  equal amounts 
of syringoylacetaldehyde (I), m.p. 74—74-5°, 4 : 3 : 5 :1- 
OH-C6H2(OMe)2-CHO (II), 4 : 3 : 1 -  
OH-C6H3(OMe)-CHO, and 4 : 3 :1- 
OH-C6H;)(OMe)-CO-CH2-CHO. The structure of (I) 
follows from failure of the CHI3 reaction, reduction 
of ammoniacal A gN 03, formation of a disemicarb- 
azone, m.p. 239°, and, rapidly in 3n-HC1, of a mono- 
semimrbazone. m.p. 210—210-5°, oxidation by H 20 2 
to syringic acid (III), and cleavage by alkaU to (III) 
and by aq. N aH S03 at 110° in N2 containing 0 2 to 
4 : 3 : 5 :  l-OH-C6H2(OMe)2-COMe " [with, in one 
experiment, some (III)] '[formed by oxidation to 
0H-C6H2(0Me)2-C0-CH?-C02H and subsequent fis
sion]. Condensation of (I) with polyhydric phenols 
to give anthocyanidins and fiavones is discussed.

R. S. C.
T ea  tannin  and its  ferm entation  p rod u cts.—

See A., 1939, III, 951.
C onversion of I- in to  a  <Z-abietic acid . T.

H asselstkom and J. D. McP herson (J. Amer. 
Chem. Soc., 1939, 61, 2247).— When gum rosin is 
boiled in AcOH, saturated with HC1 at 0°, and kept 
at room temp, for 2 weeks, the same dichlorodihydro- 
abietic acid (I), m.p. 190-5° (decomp.; corr.), [a]D 
— 10° to —8-1° in EtOH, is obtained as from pure 
abietic acid. With boiling NaOEt-EtOH, (I) gives 
a d-abietic add, m.p. 142— 143° (corr.), [a]D + 20° in 
EtOH [NH(C&H u -i\)2 salt, m.p. 119— 119-5° (corr.), 
[a]u +3-3° in EtOH], with a small amount of (?) di- 
hydroabietic acid. R. S. C.

H ydroxy- and am ino-derivatives of dehydro- 
ab ietic  acid  and dehydroabietinol. L. F. F ie se e  
and W. P. Campbell (J. Amer. Chem. Soc., 1939, 61, 
2528— 2534).—Prep, of dehydroabietic acid is modi
fied to give a 43% yield from crude Na abietate. Me
6 -acetyldehydroabietate (I) is accompanied in the 
Friedel-Crafts product by a 1 :1  mol. compound, m.p.

119-5— 120°, of (I) and the 8-J.c ester (II), dimorphic, 
m.p. 137° or 153—153-5°, [a ] + 40°, best resolved by 
converting (I) into its oxime (III), m.p. 121-5— 122-5°, 
[a ] + 76°. (II) gives no oxime. The structure of
(II) is proved by HNOs-oxidation to 1 : 2 : 3 : 4- 
CBH2(C02H)4. With Ac20  and HC1 in warm AcOH,
(III) gives a mixture, which by partial hydrolysis etc. 
yields Me 6-aminodehydroabietale (IV) (62%), m.p.
137— 137-5°, [a ] + 81° [hydrochloride, m.p. (+13^0) 
250—260° (decomp.; sinters at ~160°) or (anhyd.) 
>290° (vac.)], 6-aminodehydroabietic acid (24%), m.p. 
214—215° (vac.), [a] + 8 2 °  (hydrochloride, m.p. 
>295°; Ac  derivative, m.p. 255—256°, [a ] +80°), 
and 6-carboxylmethylamidodehydroabietic acid (6 %), 
m.p. 254—255°, [a ] + 82°, hydrolysed by boiling 
K 0H -B u “OH to Q-carboxydehydroabietic acid, + H 20 , 
m.p. >280°, [a ] + 71° in 80% EtOH. (IV) gives a 
A c2, m.p. 150—151°, [a ] + 75°, and Act derivative, 
cryst., [a ] +79°. A diazo-reaction converts (IV) into 
Me 6-hydroxydehydroabietate (68%) (V), m.p. 157—  
157-5°, [a ] + 71°. H2-Cu chromite reduces Me de- 
hydroabietate in dioxan at 250°/87—71 atm. to de
hydroabietinol, b.p. 177°/1 mm., [a ]  + 53° (3 : o-di- 
nitrobenzoate, m.p. 123— 124°), and (IV) to 6 -amino- 
dehydroabietinol (VI), m.p. 139-5— 140°, [a ] + 72°  
(hydrochloride, cryst.. [a ] +63°). Ag20-M el, fol
lowed by NH 4I, converts (VI) into a methiodide, m.p.
152— 152-5° (decomp.), which at 140°/1— 2 mm. 
yields Q-dimethylaminodehydroabictinol M e ether [hydro
chloride, m.p. 226—227° (decomp.; vac.), [a ] + 78°]. 
Q-Hydroxydehydroabietinol, m.p. 180— 181-5°, [a] +72°, 
is oestrogenic; it is obtained from (VI) by a diazo- 
reaction, but not by hydrogenation of (V). M.p. are 
corr. [a ] are [a ]“  in EtOH, unless otherwise stated.

R. S. C.
Sapon ins and sap ogen in s. X I. N eotigo -  

g en in , a  stero id  sap ogen in . L. H. Goodson and 
C. R. N oller. X II. P roduct of d irect ox id ation  
of ech inocystic  acid  w ith  d ich rom ic acid . R. N.
J o n es , D. T od d, and C. R . N o l l e r  (J. Amer. Chem. 
Soc., 1939, 21, 2420—2421, 2421—2423).—X I. From 
Chlorogalum pomeridianum  are isolated small amounts 
of neotigogenin (I), +xE tO H , m.p. 202—203°, 
C2-H440 3, [a ]“  —64-9° in CHC13, as acetate, m.p. 174—  
176°, [a ]“  -7 3 -4 °  in CHC13. Cr03 oxidises (I) to 
neotigogenone, C2TH420 3, m.p. 211—214°, [a ]o  —60-6° 
in OH013 [oxime, m.p. 231—232° (decomp.)]. HC1- 
EtOH converts tigogenin into a product, m.p. 189-5—  
194-5°, which probably contains no (I).

X II. Norechinocystenone and norechinocystene- 
dione (II) (A., 1939, II, 333) show weak absorption 
max. at 2900—3000 (due to CO) and 2450—2500 a . 
CO'CXJ is thus absent. tsoNorechinocystenedione
(III) shows no CO absorption in E t20  and only an 
inflexion in EtOH, although the CO max. (2930 A.) 
is developed by NaOH in moist EtOH. Hot KOH- 
EtOH converts (III) into (II). Norechinocystenone- 
oxime, m.p. 253—253-5°, norechijiocysknedionedioxitne, 
m.p. 248—249°, and “ isonorechinocystenedionemono- 
oxime,” m.p. 254—257° (preheated at 240°), are 
prepared. A cyclic semiacetal structure is suggested 
for (III). R. S. C.

D eriva tives of tetron ic  acid . F. R eu ter  and 
R . B. W elch (J. Proc. R oy. Soc. New South Wales,



51S BRITISH CHEMICAL AND PHYSIOLOGICAL ABSTRACTS.—A., II. x v n  (a)

1939, 72, 120— 128).—The yield of tetronic acid (I) 
obtained by the reduction of a-bromotetronic acid 
in presence of Pd-C can be increased to 48% by addi
tion of solid Ba(OH)2 to the reaction mixture. In the 
prep, of (I) Ba(OH )2 is superior to NaOH for the 
h3rdrolysis of a-carbethoxytetronic acid (II). The 
product obtained by heating CH2Br-CO-CH2-CO,Et
(III) at 120o/25—30 mm. is a mixture of (I) with a 
bromotetronic acid. In a variety of solvents (III) 
and NaOEt afford E t2 2 : 5-diketoq/cZohexane-l : 4- 
dicarboxylate. OEt-CHMe-COCl and CHNa(C02E t)2 
condense to f-a-carbethoxy-y-m othyltetronic acid, 
which could not be resolved into its optical antipodes 
by strychnine in EtOH. (II) and NHPh-NH2 afford 
the phenylhydrazone, C13H 140 4N 2, m.p. 157° (de
comp.). Treatment of Et2 acetosuccinate with Br 
in CHCI3 followed by removal of solvent and HBr 
in a vac. and prolonged heating of the residue at 
95— 100720—30 mm. gives a-carbethoxymethyl- 
tetronic acid, m.p. 93—94°, in considerably improved 
yield; it is hydrolysed to u-carboxymethyltelronic 
acid, m.p. 173°. - Similarly E t2 a-bromoacetylglutarate 
is cyclised to a-fi'-carbethoxyelhyllcironic acid, m.p. 
78—79°, hydrolysed to a-fi'-carboxyethyltetronic acid, 
m.p. 175°; Successive bromination and cyclisation of 
Et2 propionylsuccinate gives non-cryst. y-meihyl-1 - 
carbethoxymethyltetronic acid, b.p. 172°/0-5 mm. (y- 
methyl-a-cmboxyincthyltelronic acid, m.p. 164°). E t2 
a-propionylglutarate is converted into the very  
hygroscopic y-melhrjl-a-fi'-carboxyethyltelronic acid,
b.p. 19070-45 nun. (corresponding acid, m.p. 134°).
(II) is transformed by successive treatments with Na 
and AcCl in dioxan into tx-carbethoxy-a.-acelyUetronic 
acid, m.p. 95°, hydrolysed by Ba(OH)2 at 60° to a- 
acetyltetronic acid, m.p. 79°. " H. W.

2-Furfuryl b rom id e. J. E. Z a n e t t i  and J. T. 
B a sh o t jr  (J. Amer. Chem. Soc., 1939, 61, 2249—  
2251).—Evaporating the E t20  solution at 10 mm. 
gives 2 -furfuryl bromide, b.p. 32-5—34-57  which is 
very unstable and explodes if  the HBr formed by 
decomp, accumulates. R. S. C.

H ydroxym ethylfurfuraldehyde d erivatives of 
h ig h  m o l. w t. T. I s e k i  and T. S u g iu r a  (J. Bio- 
chem. Japan, 1939, 30, 113— 118).—2 : 2'-Di(furyl- 
methyl) ether 5 : 5'-dialdebyde is reduced by A g ,0 -  
aq. NH 3 to 5 : 5'-dicarboxy-2 : 2'-di(furylmethyl) 
ether, m.p. 209—210° (cf. A., 1933, 719) [Mev  m.p. 
144— 146°, Me2, m.p. 154°, and Et2 ester, m.p. 71°; 
chloride (I), m.p. 98—99°; CII2Cl-CII2 ester, m.p.
7S— 79°]. (I) with C5H 5N  condenses to tetra-{2 :2'- 
dimethyl-5 :5 '-furoic anhydride) ether, C48H3.,0 24, 
m.p. 165— 167°. E. 0 .  H.

S u gar-am in o-ac id  com pounds. T. I s e k i  and 
T. S u g iu r a  (J. Biochem. Japan, 1939, 30, 119—  
123; cf. A., 1933, 719).—5 : 5'-Dicarboxy-2 : 2'-di- 
(furylmethyl) ether chloride with NH 3 or the appro
priate amine gives the corresponding carbamyl, m.p. 
204°, carbanilyl, m.p. 169°, carbo-o-kydroxyanilyl, 
m.p. 329° (239°?), and carboxymethykarbamyl deriv
ative, m.p. 223° (Et ester, m.p. 107°). 2 : 2'-Di(furyl- 
methyl) ether 5 : 5'-dialdehyde with 2-furoic acid and 
NH„Ph in EtOH at the b.p. gives 2 :2 '-di(furyl- 
methyl) ether 5 : 5'-di-(2-cinchonic acid), m.p. 251°.

F. O. H.

D erivatives of coum aran . IV. S tructure of 
tectorigen in . R. L. S iir in er , E . J. M atson, and 
R. E. D am shroder. V. S y n th esis  of 4 -hydroxy-  
coum aran-3-one. R. L. S h r in er  and M. W itte  
(J. Amer. Chem. Soc., 1939, 61, 2322—2327, 2328—  
2329; cf. A., 1938, II, 333).—IV. The isoflavone 
structure of tectorigenin (isolation described), m.p. 
230° (Me2 ether, m.p. 188°; Me3 ether unobtainable), 
is confirmed by synthesis of isomeric coumaranone 
derivatives. Iretol, CH2C1-CN, and dry H Cl-Et20  
give tx-chloro-2 : 4 : 6-1rihydroxy-3-methoxyacetophenone- 
imine hydrochloride, decomp. 164— 165°. With hot 
H ,0  this undergoes hydrolysis and ring-closure, 
yielding 3 : 5-dihydroxyA- (I), m.p. 208-5—209-5°, 
and -G-methoxycoumaran-2-one (II), m.p. 177-—178°. 
With CH2N 2, (I) gives 3 : 4 : 5-trimethoxycoumar-2- 
one (III), m.p. 142-5— 143-5°, and with p- 
OH-CgHj-CHO in abs. EtOH at 65—70° gives the 
very unstable 1 -\>-hydroxybenzylidene derivative, 
decomp. 291° (block), reduced (H2-P t 0 2; EtOH; 
3 atm.) to the impure, unstable l-;p-hydroxy benzyl 
derivative, m.p. 114— 117° (decomp.). ( I ll)  yields the
1-p-anisylidene, m.p. 148— 149°, and thence the 1-p- 
anisyl derivative, m.p. 93— 94°. Similarly are obtained 
from (II) 3 : 5 :  6-trimethoxy- (IV), m.p. 153-5— 154-5°, 
3 : 5-dihydroxy-6-methoxy-l--p-hydroxybenzylidene-, de
comp. 282° (block), unstable, and -1-p-anisyl-, m.p. 
(impure) ~155— 170° (decomp.), and 3 : 5 :  6 -tri- 
methoxy-l-p-anisylidene-, m.p. 195— 196°, and -1-p- 
anisyl-,m.p. 116°, -cmimaran-2-one. Antiarol (modified 
prep.), CHjChCN, ZnCl2, and HC1 in E t20  give an 
imine, hydrolysed to a-chloro-G-hydroxy-2 : 3 : 4 -tri- 
methoxyacelophenone, m.p. 107— 107-5°, which with 
NaOAc-EtOH yields (III). 2 : 5 :1  : 4- 
(OMe)2C6H2(OH)2, CH2C1-CN, and HC1 in E t20  give 
a- chloro - 2 : 4 -  dihydroxy - 3 : 6 -  dimethoxyacetophenone, 
m.p. 150-5— 151-5°, converted by NaOAc-EtOH into 
o-hydroxy-3 : G-dimethoxycoumaran-2-one, m.p. 180—  
181° (decomp.), and thence by CH2N 2 into (IV).

V. 2 : 6 :  l-C6H3(OH)2*COMe and boiling Ac20  give 
2 : Q-diacetoxyacetojihenone, m.p. 60°, which with Br 
in CS2 gives the a-Br- (I), m.p. 112°, and in AcOH  
the aa-5r2-derivative, m.p. 113°. 40% HBr (20 c.c.) 
and a trace of Na2S20 4 in boiling 60% EtOH (80 c.c.) 
give a-bromo-2 : G-dihydroxyacetophenone, m.p. 143°, 
converted by NaOAc and a trace of Na2S20 4 in aq. 
EtOH into 3-hydroxycoumaran-2-one, m.p. 120° 
(sublimes from 85°) (converted by BzCl-Na2C03-aq. 
C0Me2 into 2 : 3-dibenzoyloxybenzfuran, m.p. 183°), 
the volatility and unusual solubility of which indicate 
chelation of the OH and CO. M.p. are corr.

R, S. C.
V itam in-/?. X V II. O xidation  prod u cts of 

a-tocopherol and of related  6 -h ydroxychrom ans.
L. I .  S m i t h , W. B. I r w i n , and H. E. U n g n a d e  (J. 
Amer. Chem. Soc., 1939, 61, 2424—2429).—The red 
compound (I), m.p. 109—110°, obtained from 6 - 
hydroxy-2 : 2 : 5 : 7 : 8 -pentamethylchroman by 
A gN 03-E t0 H -H N 0 3, is 2 : 2 : 7 :  S-tetramethyl- 
chroman-o : G-quinone; the gummy product from dl-a.- 
tocopherol (oily, fluorescent phenazine derivative) 
is also a 5 : 6 -quinonc. The phenazine, m.p. 151—— 
151-5°, and tetramethylphenazine derivative (impure), 
m.p. 204—205°, of (I) fluoresce, particularly in ultra
violet light. H 2-P t0 2 reduces the former to a colour-



x v n  (a, b, d) ORGANIC CHEMISTRY. 519

less substance, oxidised by air. N aH S03 reduces (I) 
to a colourless substance, very rapidly oxidised in air. 
2 : 3 : 1 :  4-CGH 2Me2(OH)2, isoprene, and ZnCl2 give
6-hydroxy-2 : 2 : 7 : 8-tetramethyl-5-y-methyl-A^-?i- 
butenylchroman and 2 : 2 : 2' : 2' : 7 : 8-hexamethyl- 
3' : 4'-dihydropyrano-5' : 6'-5 : G-chroman, oils, which 
with A gN 03-E t0 H -H N 0 3 give (I). Structures are 
supported by absorption spectra. Formation of the 
red compounds occurs only in alcohols (MeOH >  
EtOH >  Pr^OH >  BuyOH >  mesitol), and the 
simultaneous production of aldehydes may be 
significant. R. S. C.

7-H y droxy-3-benzoylflavone. S. R angaswajii 
and T. R. Seshadri (Proc. Indian Acad. Sci., 1939, 
10, A, 6— 8).—Resacetophenone, Bz20 , and NaOBz 
at 180— 190° give a mixture, converted by short 
treatment with 10% KOH-EtOH into 7-hydroxy- 
and 7-hydroxy-3-benzoyl-flavone, m.p. 264-—265°. The 
latter product is hydrolysed by boiling 5% Na2C03 
to 7-hydroxyflavone and BzOH. The method of 
Robinson et al. (A., 1926, 1149) usually gives large 
amounts of 3-Bz compound, which can often bo 
separated from the 7-OBz-compound by utilising the 
varying rates of hydrolysis of G- and O-Bz.

R. S. C.
P henolhom ophthalein . B. H oi (Compt. rend., 

1939, 209, 321—324).—Equimol. amounts of homo- 
phthalic anhydride (I) with PhOH and SnCl4 at 125° 
afford 3-~p-hydroxyphenylisocoumarin (II), m.p. 227° 
(acetate., m.p. 161°), also obtained by cyclisation of 
4'-hydroxydeoxybenzoin-2-carboxylic acid (III) (cf. 
A., 1939, II, 429). Phenolhomophthalein, m.p. 160—  
170°, is also formed, has properties like those of 
phenolphthalein, and exists in three tautomeric 
forms. In NaOH (II) gives an intense yellow solution 
which fades when the Na salt of (III) is formed. (I ll) , 
also formed from (I) and PhOH in presence of conc. 
H 2S 0 4, melts at about 211°, being converted into (II).
(II) or (HI) with N 2H4 and NH,OH affords a homo- 
phthalazonc, m.p. 243° (decomp.), and a lactazone, m.p. 
258°, respectively. J . L. D.

Y ellow  p ig m en t of P a p a ver nudicaule. I.
J . R . P rice , (Sir ) R . R obinson, and (in part) R . 
S cott-Moncrieff (J.C.S., 1939, 1465—1468).—Nudi- 
caulin chloride (I) has been isolated as a yellow 
amorphous powder; a formula of the order 
C&H380 15NC1 containing 0-3 OMe is indicated. 
Hydrolysis affords glucose in amount >  the theoretical 
for a monoglucoside but considerably <  that required 
for a diglucoside; this is possibly due to condensation 
of the aglycone with glucose. The presence of p- 
01TC6H4- and of N H 2 is indicated. After methylation 
and oxidation (KMn04), anisic acid is obtained. The 
formation of a ■/'-base is the chief reason for suspect
ing the presence of a flavylium salt structure, but this 
is not decisive. F. R. S.

A ctive p rin cip les of legu m in ou s fish -p o ison  
p lan ts. III . S tructure of e llip ton e. S. H.
H arper  (J.C.S., 1939, 1424— 1427).— During the 
prep, of dehydroelliptone (I) from Z-elliptono (II), O- 
acetylelliptolone, m.p. 175-5°, hydrolysed to elliptolone, 
m.p. 228°, is obtained. Zn and KOH with (I) give 
elliptic acid, m.p. 190° (Me ester, m.p. 143°), which is

oxidised (H20 2) to derric acid. It follows that the 
degradation has taken the same course as with

rotenone and iso- 
rotenone, and therefore 
rings a , B, and C of 
these are identical with 
those in (II). Degrad
ation of (I) with IvOH- 
EtOH affords 4-hydroxy- 
coumarone - 5 - carboxylir. 
acid, m.p. 221° (Me 

ester, m.p. 105°), also obtained by carboxylation of 4- 
hydroxycoumarone. This confirms the structure 
assigned to (II). The isomerism of the a- and (5- 
oximes of rotenone is due to dimorphism. F. R. S.

A b sorp tion  sp ectra  of so m e su lp h u r  co m 
p ou n d s.—See A., 1939, I, 507.

O xidation  prod u cts of pyrrole am in es. III. 
T. A j e l l o  (Gazzetta, 1939, 69, 453— 459).—Zn, Fe, 
or Cu and x\cOH, etc., which with oximinophenyl- 
methylpyrrole (I) give amorphous products, reduce
3-oximino-2 : 5-diphenylpyrrole (H) to aminodiphenyl- 
pyrrole (lH ). Cu powder in AcOH at room temp., 
however, reduces (II) slowly to azoxydiphenylpyrrole
(IV), m.p. 170— 172° [picrate, m.p. 180° (decomp.)], 
also obtained by oxidation of (III) by H 20 2-A c0 H , 
by Ci-03-A c0H ,v or by FeCl3. (IV) is readily reduced 
to (III). FeS04 or CuCl anti (I) yield benzoylmethyl- 
¿sooxazole. E. W. W.

O xim in op yrro les. X II. T ran sform ation  of 
the pyrrole in to  the p y rim id in e n u cleu s. T. 
A j e l l o  (Gazzetta, 1939, 69, 460— 470).— 4-Oximino- 
2 : 3 : 5 -triphenylpyrrole (I) when steam-distilled gives 
HCN, PhCHO, NH3, and an amorphous product. 
With HC1 in CHC13, (I) and 3-oximino-2 : 5-diphenyl
pyrrole (II) give only their hydrochlorides. With 
PC15 in CHC13, (I) gives 4-hydroxy-2 : 3 : 6-triphenyl- 
pyrimidine (III), and a substance, m.p. 228°, converted 
by boiling AcOH into (III). Similarly (II) gives
4-hydroxy-2 : 6-diphenylpyrimidine. E. W. W.

M ixed  p la tin u m  hyd roxylam in e te tra m m in es.
—See A., 1939 ,1, 533.

2'-A m inopyrid ide of p -n itrobenzenesu lph in ic  
acid .—See B., 1939, 1077.

In d oles. V II. D erivatives of 7-n itroindole.
G. K. H ughes, F. L ions , and E. R itchie (J. Proc. 
Roy. Soc. New South Wales, 1939, 72, 209—220).—
o-Nitrophenylhydrazones of a-CO esters are obtained by 
adding KOH to a well-stirred solution of the ester in 
EtOH at 0° followed immediately by the diazo-solu- 
tion from o-N 02‘C6H4-NH2. The following methods 
of cyclisation are used : (1) the o-nitrophenylhydraz- 
one (I) is boiled with glacial AcOH for several h r .; 
(I) is kept in conc. H 2S 0 4 (2) or HCl-EtOH (3); (I) 
is heated under reflux with (1 : 10) H 2S 0 4 (4) or conc. 
HC1 (5); (I) is heated with ZnCl2 in cumene (6) or 
EtOH (7); (I) is boiled with a solution of HBr in 
AcOH (8). The following transitions are described, 
the figures in parentheses indicating the methods of 
cyclisation used : E t pyruvate o-nitrophenylhydrazone, 
m.p. 106° (by 5 but not by 1,2,  or 3), to 7-nitroindole-
2-carboxylicacid, m.p. 231°, which is not reduced by 
FeS04-N H 3 to the NB^-compound but is decarb-
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oxylated in glycerol a t 220° to 7-nitroindole, m.p. 
113°; Et a.-keiobutyrate o-nilrophenylhydrazone, m.p. 
94°, by (1) and (3) to a yellow isomeride, m.p. 68°, 
and by (2) to Et 7-nitro-3-methylindole-2-carboxylate, 
m.p. 115° (acid, m.p. >270°); non-cryst. Et a-keto- 
valerate o-nitrophenylhydrazone, by (2) or (6 ) but not 
by (1) to Et 7-nitro-3-ethylindole-2-carboxylate, m.p. 
85° [acid, m.p. 245° (decomp.)]; non-cryst. Et a-keto- 
hexoate o-nitrophenylhydrazone, by (2 ) or (6) but not 
by (1) to Et 7-nitro-3-propylindole-2-carboxylate, m.p. 
70° (acid, m.p. 196°); Et phenylpyruvate o-nitrophenyl
hydrazone, m.p. 68°, by (3) or (8) but not by (1), (2),
(4), (5), or (6) to Et 7-nitro-3-phenylindole-2-carboxyl- 
ate, m.p. 112°; Et H  ketopimelate o-nitrophenylhydraz
one, m.p. 122°, by (5) but not by (2) or (6 ) to y-7-nitro-
2-carboxyindolylbutyric acid, m.p. 171°, and by (7) to
7-nitro-y-2-carbethoxyindolylbutyric acid, m.p. 184°. 
Acetone-o-nitrophenylhydrazone, m.p. 70°, could not 
be cyclised by (5) or (G); E t2 ketone o-nitrophenyl
hydrazone, m.p. 60°, by (5) but not by (1) to 7-nitro-
3-methyl-2-ethylindole, m.p. 104°; isobutaldehyde-o- 
nitrophenylhydrazone, m.p. 59°, by (5) to (?) 2 : 2'-iso- 
butylidenedi-(7-nitro-3 : Z'-dimethylindolenine), m.p. 
154°; cyclopeiUanofie-o-nitrophenylhydrazone, m.p. 
64°, not converted into an indole by (2), (4), or (5); 
acetophenone-o-nitrophenylhydrazone, m.p. 138°, not 
cyclised by (2), (5), or (6); propiophenone-o-nitro- 
phenylhydrazone, m.p. 120°, not cyclised by (5) but 
giving by (6) a mixture of red and orange crystals, 
m.p. ~ 7 0 ° ; deoxybenzoin-o-nitrophenylhydrazone, m.p. 
125°, not cyclised by (5) or (6 ); 3-acelylpyridine-o- 
nitrophenylhydrazone, m.p. 144°, not cyclised by (5) 
or (6 ). H. W.

Indoles. V III. 3 -H ydroxym ethylindole-2- 
carboxylactone. R. H . H arradence  and F. L ions 
(J. Proc. Roy. Soc. New South Wales, 1939, 72,
221—227).—Addition of PhN2Cl to acetobutyrolact- 
one in 2-5% NaOH gives ajcetobutyrolactomphenyl- 
hydrazone (I), m.p. 220°, which could not be con
verted into an indole by saturated HCl-EtOH, EtO H - 
H2S 0 4, conc. HC1, conc. H2S 0 4, glacial AcOH, or 
HBr in AcOH. Gradual addition of conc. HC1 to a 
solution of (I) in hot AcOH followed by short boiling 
gives a small yield of 3-hydroxymelhylindole-2-carboxy- 
laclone (II), m.p. 209°, which is insol. in boiling 
Na2C03 or cold NaOH but is sol. in boiling NaOH.
3-Hydroxymelhylindole-2-carboxylicacid has m.p. 244—  
245° (decomp.). (II) is transformed by N 2H4,H20  
in boiling H20  into the hydrazide of 3-hydroxyniethyl- 
indole-2-carboxylic acid, m.p. 195—200° (vigorous gas 
evolution) when rapidly heated, which passes when 
heated at 180—200° into the compound, C10H9ON3, 
m.p. 285°, and affords a \CHPh derivative, m.p. 235°.
3-Hydroxymethylindole-2-carboxylic acid phenylhydraz- 
ide has m.p. 196°. (I) could not be caused to react 
satisfactorily with KCN. H. W.

Identification  reaction s on isaceen  [d iacetyl- 
dih yd roxyp h en ylisa tin ]. M. J. Schulte (Pharm. 
Weekblad, 1939, 76, 1256—1257).—Diacetyldihydr- 
oxyphenylisatin (I) (10 mg.) is boiled with EtOH (1
c.c.) and O-lN-NaOH (1 c .c .); a violet colour develops, 
which becomes deep blue on cooling and adding
0-5N-Br (1 drop). The blue colour is extracted with 
CHCI3. An orange-red colour is produced with

Ehrlich’s diazo-reagent, NaOH, and N aN 02; when 
the solution is acidified (H2S 0 4) and boiled the colour 
changes to yellow and EtOAc is formed. (I) gives a 
purple colour in H2S 0 4. S. C.

P rep aration  of tr im eth y len ein d ole  d erivatives.
R. G. Gould , jun., and W. A. J acobs (J. Biol. 
Chem., 1939, 130, 407— 414).— 3-Amino-l-naphthoic 
acid nitrate, m.p. 225—230° (decomp.), and conc. 
H 2S 0 4 at - 3 0 °  to - 4 0 °  give (?) 5- (I), m.p. 303—  
30S° (decomp.), and S-nitro-3-amino-l-naphthoic acid, 
m.p. 230—231° (decomp.) [Ac derivative, m.p. 274—  
276° (decomp.)]. Fe(OH)2 reduces (I) to 3 : ( ?)5-di- 
amino-\-naphthoic acid, unstable [Ac2 derivative, m.p. 
323—330° (decomp.)], but (II) thus yields 3-amino- 
naphthostyril, m.p. 238—240° [jncrate, m.p. 245—250° 
(decomp.); Ac  derivative, m.p. 300—302 (decomp.); 
obtained also with difficulty from 3 : 8 : 1 -  
(NH2)2C10H 5‘CO2H], reduced by Na-BuOH to (inter 
alia) 3 :4 -fi-aminotrimethyleneindole, a gum [picrate, 
m.p. 242—248° (decomp.); hydrochloride, m.p. 215—  
222° (decomp.), hygroscopic]. 1 : 4-C10Hg(CO2H )2 and 
HNO3 (d 1-58) at 0° give the 5-A70 2-derivative, m.p. 
(crude) 270—274° (decomp.), reduced by Fe(OH)2 to 
naphthostyrilA-carboxylic acid (I), m.p. > 350°, the 
pA t r r.jr /■.T_r Xli.i salt of which with ^¡a—

2 - 2\ c H  ®uOH- yields 3 : 4 -y-carboxy-
'  2 trimethyleneindole (II), m.p.

142— 144° [Me ester, m.p. 82—  
84°; picrate, m.p. 168—170° 
decomp.)]. Na-BuOH reduces 
the Me, m.p. 260—261°, or Et 
ester (III), m.p. 217—218°, of 

(I) to 3 : 4-y-hydroxytrimethyleneindole, m.p. 147— 150° 
(decomp.). Catalytic hydrogenation of (III) yields 
the lacUim, m.p. 175— 177°, of 8-amino-4-carbethoxy- 
1 : 2 : 3 : 4-tetrahydronaphthalene-l-carboxylic acid, 
which with boiling NaOH affords 8-amino-1 : 2 : 3 : 4- 
telrahydronaphthalene-1 : 4-dicarboxylic acid [hydro
chloride, imp. 300—309° (decomp.)]. R. S. C.

S y n th esis  of pep tide-like derivatives of am ino- 
hydrocarbostyril. A m y o sta ticp o iso n s . T .S asaki 
and T. H ashimoto (Proc. Imp. Acad. Tokyo, 1939,15,
233—238).—Gradual alternate addition of NaHCO, 
and CHMeBr’COBr to ¿¿-3-aminohydrocarbostyryl 
hydrochloride (I) and NaHC03 at 0° yields dl-3-a- 
bromopropionamido-<\\-hydrocarbostyril (II), m.p. 228—  
229° (decomp.), transformed by NH3-EtO H  at 100° 
into A\-3-(dl-u.-alanylamido)hydrocarbostyril (III), 
C9H9ON2-CO-CHMe-XH2, m.p. 180— 182° [hydrochlor
ide, m.p. 245—246° (decomp.)]. Treatment of (II) 
with the requisite amine leads to dl-3-(dl-N-»ie/%Z-a- 
alanylamido)-, m.p. 187— 188° [hydrochloride, m.p. 
261—262° (decomp.)], -(dl-'N-dimethyl-y.-alanylaniido)-, 
m.p. 163— 164° [hydrochloride, m.p. 248—249° (de
comp.)], -(dl-X-ethyl-2-alanylamido)- [hydrochloride, 
m.p. 270—271° (decomp.)], and -(dl-TS-diethyl-x-alanyl- 
arnido)-, m.p. 140— 141° [hydrochloride, m.p. 385—386° 
(decomp.)], -hydrocarbostyril. CH2C1-CH2-C0C1 and 
(I) afford d\-3-(-fi-chlorop rop i onanudo)hydrocarbo-
styril, m.p. 226— 227° (decomp.), converted into 
dl-3-($-alanylamido)hydrocarbostyril (IV), m.p. 227—  
228° (decomp.) [hydrochloride, m.p. 265— 266° (de- 
comp.)], which affords N -J/e4 [hydrochloride (+ 2 H 20)], 
N -J/e2, m.p. 176— 177° [hydrochloride, m.p. 305—306°
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(decomp.)], ~N-Etv  m.p. 177—178° [hydrochloride, m.p.
236— 237° (decomp.)], and N -Et2, m.p. 156—157° 
[hydrochloride, m.p. 308—309° (decomp.)], derivatives. 
CHEtBrCOBr and (I) yield A\-'i-{A\-a-bromobutyr- 
amido)hydrocarbostyril, m.p. 220—221° (decomp.), 
whence d\-3-{d\-a-aniinobiityramido)hydrocarbostyril 
(Y), m.p. 169— 170° (hydrochloride) (+ 1 H 20)]. dl-3- 
(dl-<x-Bromoisovaleramido)-, m.p. 239—240° (decomp.), 
is transformed into d\-3-{d\-v.-amino\aovaleramido)- 
hydrocarbostyril (VI), m.p. 269—270° [hydrochloride, 
m.p. 295—296° (decomp.)]. Similarly, dl-3-(dl-a- 
bromohexoamido-, m.p. 190— 192°, affords dl-3-(dl- 
leucylamido)-hydrocarbostyril (VII), m.p. 255—257° 
[hydrochloride, m.p. 304—305° (decomp.)]. The amyo- 
static activity of the bases decreases in the sequence
(III), (IV), (V), (VI), (VII) parallel with their solu
bility in acid. H. W.

S y n th esis  of d iam inohydrocarbostyril by the  
diketopiperazine m eth od . A m yosta tic  p o ison s.
IV. T. Sasaki and H. IJe d a  (Proc. Imp. Acad. 
Tokyo, 1939, 15, 239— 242).— Diacetylglycine an
hydride (I), 2 : 4-(N 02)2C6H3-CH0, anhyd. NaOAc, 
and C5H 5N in PhMe at 130— 135° give di-2 :4 -di- 
nitrobenzylidenediketopiperazime, converted by red P  
and boiling H I (d 1-7) into 3 : 7-diaminohydrocarbo
styril, m.p. 207° [dihydrochloride', Bz2, m.p. 285—  
286°, and Ac2, m.p. 293° (decomp.), derivatives]. 
Similarly, (I), 2 : 6-(N 02)2C6H3-CH0, and N H Et2 in 
PhMe at 130—140° afford di-2 : 6-dinitrobenzylidene- 
diketojnperazine, converted into 3 : 5-diaminohydro
carbostyril (dihydrochloride; Ac2 derivative, decomp. 
~ 3 2 o °). The amyostatic action of 3-aminohydro- 
carbostyril is nullified bv the introduction of NH„ at 
C(5) or C(7). H. W.

C o-ordination  com p ou n d s w ith  8-am in oq u in -  
oline as a chelate grou p . G. J. B urrows and E. 
R itchie (J. Proc. Roy. Soc. New South Wales, 
1939,72,113—117).— If the four valencies of a quadri- 
covalent metal are planar, cis- and irans-forms of their 
compounds with 8-aminoquinoline (I) should exist 
but if the valencies are tetraliedrally disposed optic
ally active forms should be obtainable. In all cases 
investigated the complex compound appears to be 
homogeneous and no sign of cis-trans isomerism has 
been detected. The following compounds are ob
tained by mixing conc. solutions of the metallic salt 
in H 20  and of (I) in E tO H ; after 30 min. the ppt. is 
collected and dried in air: [Cu(C9H gN2),]S04,7H20 ; 
[Cu(C9H 8N2)]S04,5H20 ; [Cu(C9H 8N 2)2]Cl2,5H20 ;
[Cu(C9H8N 2)]C12,H20  ; [Cu(C9H 8N 2)2](N03)2,6H20 ;
[Ee(C9H 8N 2)]S04,6H20 ; [Ni(C9H 8N2)2]Cl2,2H20 ;
[Ni(C9H 8N 2)]Cl2,16H20 ; [Ni(C9H 8N 2)2](N03)2,4H20 ; 
[Ni(C9H 8N )](N 03)2,10H20 ; [Co(C9H 8N2)2]Cl2,H20 .

H. W.
Identification  of 4 -n itroacrid on e-l-carb oxylic  

acid  [by conversion  in to] 4 -am in oacrid in e . K.
Matsumura (J. Amer. Chem. Soc., 1939, 61, 2247—  
2248).—The identity of 4-nitroacridone-l-carboxylic 
acid (A., 1938, II, 246) is confirmed by conversion of 
the derived aminoacridone by Na-H g in 33% aq. 
EtOH into 4-aminoacridine, new m.p. 178° (uncorr.),
182-3° (corr.) [hydrochloride, new m.p. 285° (decomp.)] 
(cf. Lehmstedt, ibid, 419). New m.p. 218° (uncorr.)

[223-5° (corr.)] and 328— 329° (decomp.) are recorded 
for 2 -aminoacridine and its hydrochloride.

R, S. C.
S y n th esis  of d ibenzopyridocoline d erivatives.

III. S y n th esis  of 3 ':  4 ':  3" : 4" -tetram eth oxy-  
1 : 4 : 5 :  8 -te tr a h y d r o -( l': 6 ':  2 : 3 :1"  : 6" : 6 : 7- 
dib en zop yrid ocolin e). S. S ugasawa, K . K a k em i, 
and H. K azumi (Proc. Imp. Acad. Tokyo, 1939, 
15, 223—225; cf. A., 1938, II, 378; 1939, II, 343).—  
Dihomoveratryl ketone, m.p. 99— 101° (oxime, m.p. 
108—111°), is not obtained by the thermal decomp, of 
the alkaline-earth homoveratrates but is prepared in 
45— 50% yield from the Pb salt. It is transformed 
by Leuckart’s method into formdihomoveratryl- 
methylamide, m.p. 129—130°, which is converted by 
P0C13 in dry xylene into the non-cryst. 6 : 7-dimeth- 
oxy-3-3' : 4'-dimethoxybenzyl-3 : 4-dihydroisoquinoline
(I) (perchlorate, m.p. 230— 232°). The hydrochloride 
of the base is reduced catalytically to 6 : 7-dimethoxy-
3-3' : 4'-dimethoxybenzyl-l : 2 : 3 : 4-tetrahydroi.so- 
quinoline (hydrochloride, m.p. 206°). (I) is readily
converted by HC1 and CH20  at 100° into 
3' : 4 ': 3" : 4"-tetrametJioxy-1 : 4 : 5 : 8-tetrahydro- 
(1' : 6 ' : 2 : 3 : 1" : 6" : 6 : 7-dibenzopyridocoline (̂ 4) 
[hydrochloride (+ 0-5H 20 ), decomp. 271—272°].

CH„ CH,
OMe;
OMe!

\?H /  Y'SoMe
/ N\  J # ? “»

c h 2 c h 2

(A) H. w .
S y n th esis  of coloured  derivatives of n irvanol. 

II. iY -B enzylazo-com pounds. S. P. L ingo  [with
H .  R. H e n z e ] (J. Amer. Chem. Soc., 1939, 61, 2029— 
2032; cf. A., 1939, II, 344).—5-Phenyl-5-ethyl- 
hydantoin, ^ -N 02-C6H4-CH2C1, and NaOMe in hot 
MeOH give 5-phenyl-3-j)-nitrobenzyl-5-ethylhydantoin, 
m.p. 177— 177-5°, reduced by H 2-R aney Ni at 100°/ 
20 atm. to the 3-Tp-NH2‘C6H'i ‘CH2 derivative (I), 
m.p. 171-7°. N aN 0 2-HCl, followed by CO(NH2)2, 
gives the diazonium salt, which by coupling yields 
5-phenyl-3-fi-dimethyla?iiline-, m.p. 228-5—229°, -3-3- 
naphthylamine- (II) m.p. (crude) ~120° (decomp, from 
100°) [reduced by Zn-HCl-AcOH to (I); pyrolysis 
and subsequent reduction give (I) and 1 : 2 - 
C10H 6(NH2)2], -3 -phenol-, m.p. 245—247° (later 
decomp.), -3-a-, m.p. ~120— 148°, decomp. ~150°, 
and -3-fi-naphthol- (III), m.p. 212—213°, -3-1' : 5'- 
dihydroxynaphthalene-, decomp. 196° (sinters at 194°), 
and -3-4'-hydroxy-3'-carboxybenzene-, darkens at 
~125°, m.p. 133— 134°, -azobenzyl-5-ethylhydantoin; 
these products, except (II) and (III) which are too 
insol., dye wool and silk. M.p. are corr.

R. S. C.
C olour in  relation  to ch em ica l con stitu tion  of 

organ ic and in organ ic sa lts  of ox im in o-p yrazo l-  
ones and -isooxazo lon es. S. D utt and (Mis s )
I. N. D . D ass (Proc. Indian Acad. Sci., 1939, 10, A,
55—64).—CH2Bz-C02E t and NH 20H,HC1 in boiling 
AcOH give 3-phenyKsooxazolone, m.p. 174° [IN-OH 
derivative (I), m.p. 130° (lit., 120°)]. 
0H-NICAc*C02E t (improved prep.) and N H 2OH,HCl 
in AcOH at 100° give 4-oximino-3-methyh',?ooxazolone
(II), m.p. 150°. Prep, of 3-phenyl-, m.p. 235°
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[!N-OH derivative (III), m.p. 188°], and 4-oximino-3- 
methylpyrazolone (IV), m.p. 217° (lit., 130°), is 
modified. Salts of (I) and (II) are purple or deep 
magenta in solution (absorption max. at '—5800 a .),

existing as yJ*- ^ ^ ^ jS-C-QH. which contains the
highly strained NO (cf. A., 1938, II, 507). However, 
the corresponding salts of (III) and (IV) exist as
^ £ ^ > > C - O H ,  do not contain NO, and are
thus only orange (absorption max. at — 4800 a .). 
The salts dissociate in H20  and develop their full 
colour in, e.g., COMe2 only if  a little H 20  is present. 
The following salts of (I), (II), (III), and (IV), re
spectively, are described : NHJVle, m.p. 12-2°, 107°, 
155°. 167°; N H 2Et, m.p. 112°, 108°, 170°, 135°; 
NHMe2, m.p. 102°, 102°, 185°, 161°; N H Et2, m.p. 103°, 
S7°, 193°, 173°; NMe3, m.p. 110°, 72°, 185°, 169°; 
NH 2Bua, m.p. 82°, 112°, 176°, 134°; piperidine, 
m.p. 121°, — , 211°, 158°; Na, m.p. 110°, 210°, — , 
— ; K, m.p. 122°, — , 239°, 273°; NH4, m.p. 86°, 
96°, 184°, 214° (all m.p. with decomp.). R. S. C.

5-Sulphonylbarb ituric acid s. E. L. D ’O u v ille , 
F. J. M yers, and R. Connor (J. Amer. Chem. Soc., 
1939, 61, 2033—2036).— 5--p-Toluenesulphonyl-5-ethyl- 
barbituric (I) and -thiobarbituric acid (II) are rather 
unstable. 5 : 5-Disulphonylbarbituric acids could not 
bo obtained, probably because of their instability.
(I) has no hypnotic action. Alloxan hydrate (III) 
and CH2Ph*SH in dry dioxan-HCl at < 0 °  or AcOH- 
Ac20  at 0° give 5-hydroxy-, m.p. 169— 174° (decomp.) 
[with (CH2Ph’S)2, formed by reduction of (III)], and
5-acetoxy-5-benzylthiolbarbituric acid, m.p. 210—  
235° (decomp.; pink at 190°), respectively, p- 
CgHjMe-SH does not condense with (III). 5 :5- 
Dibromobarbituric acid and p-C6H4Me,S 0 2Na,2H 20
(IV) in abs. MeOH at room temp, give 40% of Na
5-bromobarbiturate and p-C6II4Mc-S02Br, the latter 
product reacting with more (IV) to give {p- 
C6H4Me-S02)2 (V). 5-Bromo-5-et-hylbarbituric acid 
and (IV) in abs. MeOH at room temp, give 20% 
(8% at 64°) of (I), m.p. 200-5—203-5° (decomp.), 
p-C6H4Me-S02-CHEt-C0-NH2 [due to fission of (I)], 
and 18% of (V). 5-Bromo-5-ethylthiobarbituric 
acid similarly (at 5°) gives 20% of (II), m.p. 179-9—  
180°, unstable when kept. R. S. C.

D esm o tro p ism  of xan th in e d eriva tives. T. B. 
J ohnson and J. C. Ambelano (J. Amer. Chem. Soc., 
1939, 61, 2483— 2485).— No purine could be obtained 
from alloxan by C H ^ N H ^  or (CH2-NH2)2 or from 
alloxan-4-imine-5-oxiihe by o-C6H4(NH,)2. (CH2-NH2), 
in HC1-H20  or -EtO H  gives the “ anil-hydrate,”
C O < £g .^ > C (O H )-N H -[C H 2]2-NH2, m.p. -2 1 4 °
(decomp.) [hydrochloride, + H 20 , m.p. 225—-230° 
(decomp.)]. " R. S. C.

Q uinazolines. V III. M ethyl e sters  of 1 : 3-d i-  
m eth ylbenzoylenecarbam ide-5-carboxylic  acid  
and 2 : 4-d im eth oxyq u in azo lin e-5 -carb oxy lic  
acid . N. A. L ang e , D. C. Chisholm , and J. L. 
Szabo (J. Amer. Chem. Soc., 1939, 61, 2170—2171; 
cf. A., 1935, 99).—Contrary to Scott et al. (J.C.S., 
1921, 119, 664), 2 : 4-diketo-l : 2 : 3 : 4-tetrahydro- 
quinazoline-5-carboxylic acid (I), new m.p. 346°

(block), •with Me2S 0 4-alkali gives the 1 : 3-Jfe2 
derivative, m.p. 318°. The Me ester (II), now m.p. 
307— 309°, of (I) is obtained by HCl-MeOH or, best, 
by S0C12 [gives the chloride, m.p. 331— 332° (decomp.)], 
followed by MeOH, and with Me2S 0 4-K 0 H -H 20  
gives Me 2 : i-dikeio-i : 3-dimethyl-l : 2 : 3 : 4 -tetra- 
hydroquinazoline-5-carboxylate, new m.p. 144-4— 145-5° 
(corr.), obtained less well by the method of Scott et al., 
who misinterpreted its nature. With PC15-P0C13, 
followed by NaOMe-MeOH, (I) gives M e 2 : 4- 
dimethoxyquinazoline-5-carboxylate, m.p. 134-5— 135-5° 
(corr.), hydrolysed by boiling, dil. HC1 to (II). The 
Et, m.p. 297—299°, and CH2Ph ester, m.p. 257—261°, 
and amide, m.p. 359°, of (I) are described.

R, S. C.
F lavindu line d erivatives. X . Iv. Y am a da  and

I. Ikoma (J. Soc. Chem. Ind. Japan, 1939, 42, 228— 
229b; cf. A., 1938, II, 380).—  
The solubility, colour reactions, 
dyeing properties, and fastness 

•»j of the dyes (A, R =  Cl-j-
1N 0-5ZnCl2, m.p. 240—242°; R =

Br, m.p. 213—215°; R =  I, 
/a  j m.p. 143— 145°) dorived from

. x /  anthra-1 : 2 -quinone and o-
) p h j* ' NH 2-CGH4'NHPh, are described.

S y n th esis  of l-6 '-am in o-2 '-m eth y l-5 '-p yr im id -  
y lm eth y l -  2 -m e th y l-  3-¡3- h ydroxyethylpyrid in - 
iu m  b rom id e h yd rob rom id e. F. C. Schmelkes 
and R. R. J oiner (J. Amer .'Chem. Soc., 1939, 61, 2562 
—2563).-—Synthesis of the following is reported with
out details by the methods indicated in parentheses :
3-nitro-6-hydroxy- (from 3-nitro-6-amino-2-methyl- 
pyridine), 6-chloro-3-nitro- (by PC16), 3-amino- (by 
H 2-Pd), m.p. 113°, 3-cyano- (Sandmeyer), m.p. 58°, 
and 3-acetyl-, b.p. 75—78°/2 mm., -2-methylpyridine\
2-methyl-3-$-hydroxyethylpyridine (succcssive reactions 
with Br, KOAc-EtOH, and then reduction), b.p. 
125°/3 mm. (picrate, m.p. 125°; acetate, b.p. 90—  
92°/3 mm.). With 6-amino-2-inethyl-5-bromomethyl- 
pyrimidino hydrobromide this gives 1-6'-amino-2'- 
methyl-5'-pyrimidylmethyl-2- methyl -3 - [3 - hydroxyethyl - 
pyridinium bromide hydrobromide, m.p. 247°. 2-
Methyl-5-fi-hydroxyethylpyridine, b.p. 103°/2 mm., and
I-am ino-2'-m ethyl-5' -pyrimidylmethyl-2-methyl - 5 - p - 
hydroxyethylpyridinium bromide hydrobromide, m.p. 
(?) 245°, are also reported. R. S. C.

B ilich ry sin s . N ew  type of b ile  p ig m en t. R.
L emberg and W. H. L ockwood (J. Proc. Roy. Soc. 
New South Wales, 1939, 72, 69— 74).— Gradual 
addition of 0-In-I (= 2  atoms) in EtOH to meso- 
biliverdin and Zn(OAc)2 in MeOH containing N H 3 
gives mesobiliviolin II, which passes when kept in 
CHC13 into mesobiliviolin III (I) and mesobili- 
chrysin (II), C33H380 7N4, m.p. 240° (decomp.) when 
rapidly heated or m.p. 231° after changing in colour 
from 170° to 215° wiion slowly heated. (II) shows a 
band at 416 mu., in ammoniacal solution. Addition 
of Zn(OAc)2 to (II) in EtOH causes an immediate 
deepening of colour but no further change if  the 
solution is kept in a vac. On exposure to air oxidation 
to (I) occurs. The colour of an alkaline solution of
(II) is discharged by Na-H g and the leuco-compound
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thus produced is quickly oxidised by air and gives a 
urobilinoid pigment which shows an intense green 
fluorescence with Zn(0Ac)2 ; tho absorption spectrum 
displays a band in the blue-green; mesobilinogen 
behaves similarly. Biliverdin is oxidised analogously 
to bilichrysin. The chrysins may be distinguished from 
the urobilinoid pigments immediately by the absorption 
spectra and by the Zn reaction; from the rubins by 
the Gmelin and by the Zn reaction; from dihydro- 
mesobilirubin by the diazo-reaction; from hydroxyl- 
ated as well as from non-hydroxylated dipyrro- 
methenes by the Zn reaction (the former do not yield 
fluorescent Zn salts, the latter afford Zn salts some
what similar to urobilinoid pigments). H. W.

S yn th eses of isooxazole derivatives by m ean s  
of fu lm in ic  acid . I. A. Q t jil ic o  and G. S p e r o n i  
(Gazzetta, 1939, 69, 508—523).—Aq. NaO-NIC in 
COMe2 containing H 2S 04 and saturated with C2H 2 
gives o-isopropenylisooxazole (I), b.p. 151-5— 152°, 
which with Br in CS2 forms 5-<x.$-dibromoisopropijl\so- 
oxazole, b.p. 130— 135°/12 mm. With K2Ci'20 T-H 2S 0 4, 
(I) gives isooxazole-5-carboxylic acid; with KM n04-  
H 2S 04, 5-acetyl;.sooxazole, which with MgMel gives
5-isooxazolyldimethylcarbinol, b.p. 90— 105°/15 mm., 
reconverted by P20 5 into (I). [72]D of (I) and other 
isooxazoles is tabulated. E. W- W.

j.soOxazole grou p . V II. P r im a ry  a lcohols  
and aldehydes. A. Q t jil ic o  and L. P a n iz z i  (Gaz
zetta, 1939, 69, 536— 546).—3-Metliyltsooxazolyl-5- 
methylamine hydrochloride and N aN 02 give 3- 
methylisooxazolyl-5-carbinol, b.p. 140°/25 mm. (Bz, 
m.p. 53—54-5°, and p -N 02'C6H4'C0, m.p. 82—83°, 
derivatives). This is oxidised by K2Cr20 7-H 2S 0 4 to 
the acid, but wThen dissolved in dil. K^CrgO? and 
dropped into boiling dil. H2S 0 4 through which steam 
is passing, gives 3-methylisooxazole-5-aldehyde (I), 
m.p. 47—48°, b.p. 70—75°/30 mm. [peroxide, 
[R-CH(0H)-0]2, m.p. 100— 102° (decomp.), obtained 
by extracting (I) with Et20  containing peroxide] [p- 
nitrophenylhydrazone, m.p. 258—259° (decomp.); semi- 
carbazone, m.p. 225—226° (decomp.) ; oxime, m.p.
06-5— 98°]. With CH2N 2, (I) gives 5-acetyl-3-methyl- 
j.sooxazole (p-nitrophenylhydrazom, m.p. 222— 223°; 
.semicarbazotie, m.p. 203— 204°; oxime, m.p. 114—  
115°). Similarly o-methylisooxazolyl-3-carbinol, b.p.
134-5— 135-5°/30 mm. (Bz, m.p. 62— 63°, and p- 
N 0 2‘GeHi ‘C0, m.p. 92— 93°, derivatives), is oxidised 
to 5-methylisooxazole-3-aldehyde, b.p. 65— 75°/30 mm. 
[p-nitrophenylhydrazom, m.p. 228—229° (decomp.); 
semicarbazone, m.p. 202— 203° (decomp.); oxime, m.p. 
113— 114°] (further oxidised to the acid), which with 
CH ji^ gives 3-acetyl-5-mothylisooxazole (new prep, 
from the 3-nitrile and MgMel). Both aldehydes in 
20% KOH undergo the Cannizzaro reaction. Certain 
derivatives of the above position-isomerides give no 
depression of m.p. when mixed. E. W. W.

M orpholine condensations. C. B. K r e m e r , 
M. M e lts n e r , and L. G r e e n s te in  (J. Amer. Chem. 
Soc., 1939, 61 , 2552).— Morpholine, CcH4Cl-N02, and 
anhyd. Na2C03 give l-o-, m.p. 40—41°, and 1 -p- 
nitrophenylmorpholine, m.p. 149— 150° (also obtained 
from 1-phenvlmorpholine by H N 03-H 2S 04). SnCL, 
then yields 1 -p- and l-o -aminophenylmorpholine, m.p. 
98—98-5°. R. S. C.

O rientation  of n uclear m eth y la tion  in  phenols  
and n ap h th o ls. W. T. Caldwell and T. R . 
T hompson (J. Amer. Chem. Soc., 1939, 61, 2354—  
2357).—Contrary to general assumptions, CHg'NRo 
introduced by CH20  and NH R2 into a phenol may 
enter the position o- or p-  to the OH according to 
rules not yet understood. Structures of the products 
are proved by hydrogenating-fission to PhMe deriv
atives. The following are prepared (many m.p. are 
new) : 3-l'-piperidinometbyl-p-, m.p. 44-5— 45°, and
4-l'-piperidinomethyl-»i-cresol, an oil; 4-l'-piper- 
idinoraethyl-s-m-xylenol, m.p. 99°; 6-l'-piperidino- 
methyl-4-isopropyl-w-cresol, m.p. 152— 153°; 2-1'- 
piperidinomethyl-a-naphthol, m.p. 137°; l-l'-piper- 
idinomethyl-P-naphthol, m.p. 93—94°; 4-l'-piper- 
idinomethyl-2 : 5-dimethylphenol, m.p. 130— 131°; 
z-F-piperidinomethylcarvacrol, m.p. 184— 185°; 3 : 5 
di-\'-morpholinomethylpyrocatechol, m.p. 173— 174°;
4-l'-jnorpholinomethyl-s-m-xylenol, m.p. 96-5—97°;
6-1'-morpholinomethyl-2 : 3 : 5-trimethylphenol, m.p. 
78°; x-methylcarvacrol, b.p. 244— 246 . It is estab
lished that CH2-NR2 enters the 2 and 5 positions of  
quinol and p- to the OH of thymol. R. S. C.

U se  of m orp h olin e for th e  production  of  
“ M annich ” b a ses . R. H. H arradence  and P. 
L ions (J. Proc. Roy. Soc. New South Wales, 1939, 
72, 233—248).—COMe2, morpholine hydrochloride 
(I), and paraformaldehyde in boiling abs. EtOH  
give a.-morpholinobutan-y-one hydrochloride, m.p. 149° 
(correspondingpicrate, m.p. 114°). The free base (II), 
b.p. 116°/20 mm. (considerable decomp.), is reduced 
by A l-H g in moist E t20  to a-morpholinobutan-y-ol
(III), b.p. 95— 100°/2-5 mm. (picrate, m.p. 142— 144°).
(I ll)  is converted by BzCl in CHC13 into a-morpholino- 
y-benzoyloxybutane hydrochloride, m.p. 152° (corre
sponding picrate, m.p. 147°). o.-Morpholino-y-p-nitro- 
benzoyloxybutane hydrochloride, m.p. 199°, and the 
corresponding picrate, m.p. 211°, are described. Suc
cessive treatments of (II) with Mel and CHNa(C02E t )2 
lead to Et S-keto-x-carbethoxyhexoate, b.p. 162— 164°/ 
26 mm. (semicarbasone, m.p. 118°; dinitrophenyl- 
hydrazone, m.p. 55°), which does not give a colour 
with FeCl3 and is hydrolysed and decarboxylatcd to 
y-acetylbutyric acid; the ester is not cyclised by 
NaOEt-EtOH. cycfoHexanone, (I), and 40% CH20  
readily yield 2-morpholinoinethylcyc\ohexanone hydro
chloride, m.p. 128° (corresponding picrate, m.p. 135°); 
the free base, b.p. 145— 147°/5-5 mm., is reduced 
[Al(OPr )̂3 in Pr^OH] to 2-morpholinomethylcyclo- 
hexanol, b.p. 120— 128°/T8 mm., probably a mixture 
of stereoisomerides, which gives a non-cryst. picrate.
2-Morpholinomethyl-\-benzoyloxycyc\ohexane hydro
chloride, m.p. 211°, and the corresponding p-nitro- 
benzoyl compound, m.p. 233°, are described. Analog
ously, 4-methylq/cfohexanone yields 4-methyl-2-mor- 
pholinomethylcycloh&mnone, b.p. 131— 132°/2-2 mm. 
(hydrochloride, m.p. 145°; picrate, m.p. 139°), and 
- 2 - morphol i?iomet.hylcycl ohexanol, b.p. 135— 137°/2 
mm. (no picrate; hydrochlorides, m.p. 228—230° and
242—244° respectively, of the Bz and p-nitrobenzoyl 
derivatives). 2-Methylc?/c?ohexanone gives 2-methyl- 
Q-nwrpholinomethyloyelohexanone, b.p. 130°/l-8 mm., 
m.p. 48— 50° (picrate, m.p. 118°), and 2-methyl-6-mor- 
pholinomethylcyclohexanol, b.p. 137— 138°/2-3 mm.



524 BRITISH CHEMICAL. AND PHYSIOLOGICAL ABSTRACTS.—A., II. x v n  (/)

(non-cryst. benzoate hydrochloride-, j)-nitrobenzoaie 
hydrochloride, m.p. 237°). cycioPentanone yields 2- 
morpholinomethylfiyclopentanone, b.p. 115— 118°/2 
mm. (hydrochloride, m.p. 137°; picrate, m.p. 130°), 
reduced by Ponndorff’s method to a liquid Av'hich 
yields morpholine when distilled in a vac. or, under 
other conditions, 2 : 5-diniorpholinomethyloyclopentan- 
one dihydrochloride, m.p. 195° (corresponding dipicrate, 
m.p. 152°. COPliMe gives Ph fi-morpholinoethyl 
ketone (hydrochloride, m.p. 177°; picrate, m.p. 194°), 
transformed by NHPh-NH2 into 1 : 3-diphenylpyr- 
azoline, m.p. 153°. 2-Acetylthiophen affords non- 
cryst. 2-thienyl fi-morpholinoethyl ketone (hydrochloride, 
m.p. 194°; picrate, m.p. 189— 190°), converted by 
NHPh-NH2 into I-phenyl-3 : 2-thienylpyrazoline, m.p. 
103°. Acetoveratrone forms 3 : 4-dimethoxyphenyl 
(3-morpholinoethyl ketone, m.p. 129° (hydrochloride, 
m.p. 192°; picrate, m.p. 165°), which yields 1 -phenyl-
3-3' : 4'-dimethoxyphenylpyrazoline, m.p. 130°. Mor- 
pholinomethylantipyrine, m.p. 131°, and its picrate, 
m.p. 190°, are described. H. W.

N ew  m eth od  of in troducing  the cyano-group  
in to  com pounds contain ing m eth y len e w ith  
m ob ile  hydrogen . C. M u s a n t e  (Gazzetta, 1939, 
69, 523—535).—C02Et-CCl!N-0H (I) and compounds 
of type CHNa(COR)2 etc. give esters of ¡.sooxazole 
acids which lose C02 with ring-opening to form com
pounds of type CN-CH(COR)o etc. Thus (I) and 
CHAc2Na give a product (II) which on hydrolysis by 
EtOH-KOH and acidification yields CHAc2-CN. 
The product from (II) and 10% aq. KOH when 
acidified and treated with NHPh-NH2 forms 3'- 
keto-2' -phenyl-5 : &-dimethyl-2’ : 3'-dihydropyridazino-

o , • ; NiCMe—CH-CMe-v^ ,4 : o : 3 : 4-isooxazole, -------y > 0  (?), m.p.
178— 179°. Similarly CHBzAcNa with (I) gives 
CHBzAc-CN; CHBzNa gives CHBz2-CN; 
CHBzNa-C02E t gives CH2Bz-CN. CN-CHNa-COaEt
(III) and (I) in MeOH give a product which with aq. 
KOH and acid forms carbcmiethoxycyanoacetamide, 
m.p. 119° (decoinp.) [p-ni<roi»e?izenea30-derivative, 
m.p. 207—209° (sinters 190°)]. ( I ll)  and (I) in 
EtOH give a product hydrolysed to carbethoxy- 
cyanoacetamide, m.p. 162°, also obtained from 
CN-CHNa-CO-NH2 and ClC02Et. At 180° these 
substances decompose to products, m.p. <270°.

E. W. W.
D erivatives of chrom anone. R. H . H arra- 

dence , G. K. H ughes, and F. L ions (J. Proc. Rov. 
Soc. New South Wales, 1939, 72, 273—283).—  
Chromanone (I) and NHPh-XH2 at 100° give the very 
unstable chromanonephenylhydrazone (II), m.p. 84° 
(hydrochloride, decomposes when heated), which 
could not be cyclised to a chromenoindole by eonc. 
HC1, HCl-EtOH, 10% H 2S 0 4, or AcOH, the product 
being usually a dark, red-brown oil. Chromanonedi- 
nitrophenylhydrazone has m.p. 244°. Chromanone- 
ketazine, m.p. 176°, is completely hydrolysed to (I) by 
boiling HC1 (1:1)  and could not be converted into a 
pyrrole derivative by the method of Perkin and 
Plant. The failure of (II) to effect an indole ring- 
closure is not due to lack of reactivity of CH2 
vicinal to CO since (I) readily condenses with o- 
N 0 2-C6H4-CH0 to 3-o-nitrobenzylidenechromanone,

m.p. 142°, which can be reduced to chromeno- 
3' : 4' : 2 : 3-quinoline, m.p. 124° (picrate, m.p. 229°), 
more readily obtained by the action of NaOH on 
(I) and o-NH2'C6H4-CHO in boiling EtOH. In the 
Mannich reaction (I) behaves as a normal ketone, 
reacting with morpholine hydrochloride and para
formaldehyde in abs. EtOH to give 3-morpholino- 
methyl-4-chromanone (II), m.p. 93° (hydrochloride, 
m.p. 171— 172°; picrate, m.p. 172°), and a byproduct, 
C20H 18O5, m.p. 1G7° (dinitrophenylhydrazo)ie, m.p. 
221°). Reduction of (II) with Al(OPr )̂3 and Pr8OH 
gives the non-cryst. 3-morpholinomethyl-4-chromanol, 
b.p. 175— 180°/0-8 mm. (benzoate hydrochloride, m.p. 
177°; p -nitrobenzoate hydrochloride, m.p. 195°). 3- 
Morpholinomethyl-4-chromanone methiodide, m.p. 149—  
150°, from the components in boiling EtOH, and 
CHAcNa-C02Et in boiling EtOH afford (I) and 9- 
keto-1 : 8 : 9 : 12-tetrahydrodibenzpyran, m.p. 128—  
130° [dinitrophenylhydrazone, m.p. 250—251° (de
comp.)], which gives an amorphous powder when 
reduced (Clemmensen). N H Et2,HCl, paraformalde
hyde, and (I) in boiling EtOH yield 3-diethylamino- 
metliylchromanone hydrochloride, m.p. 124°. 3-N-
Piperidinomethylchromanone is a liquid, b.p. 116—  
117°/1 mm. H. W.

T h iazo les. X X III. S y n th esis  of benzthi- 
azo les stru ctu ra lly  rela ted  to  quinoline an ti-  
m a la r ia ls . H. H. Fox and M. T. B o g e r t  (J. Amer. 
Chem. Soc., 1939, 61, 2013—2017; cf. A., 1936, 869).

— OMe-C6H3< | 2 > S  (modified prep, from p-
OMe-C6H4-NH, and S2C12) with N a0H -N a2S20 4 
gives 4 : 1 :  2-0M e-C6H3(NH2)-SNa (I), converted by 
dil. AcOH, followed by HCl-Et20 , into 2-thiol--p- 
anisidine hydrochloride ~(NH2 =  i f  (II), m.p. 210—  
211° (decomp.); the Zn salt with air and aq. N H 3 
gives di-2-amino-5-methoxyphenyl disulphide, m.p. 73—
73-5°, and with boiling HC02H containing a little 
AcOH and Zn gives 5-methoxybenzthiazole (III), m.p. 
72-5— 73°, also obtained less well from (II) by 
H C02H. H2S 0 4-H N 0 3 (d 1-45) or fuming H N O ,- 
H3P 0 4 converts (III) into the 6-iV02-derivative (IV), 
m.p. 202—203-5°; fuming H N 0 3-H 2S 0 4 at 45° gives 
a (?) 5 : 7-(A7'02)2-derivative, m.p. 161— 162-5°. F e-  
HC1 reduces (IV) to G-amino-5-methoxybenzthiazole, 
m.p. 130-5— 131-5° [hydrochloride, m.p. 223—224° 
(decomp, after darkening; sealed tube)], and thence 
converted by Cl-[CH2]2-NEt2,HCl in abs. EtOH at 
110° into (i-fi-diethylaminoethylamino-o-methoxybenz- 
thiazole, b.p. 140— 145°/0-0001 mm. BzCl-NaOH and 
(I) give 4 : 1 : 2-OMe-C6H3(NHBz)-SBz, m.p. 162—  
163°, converted by A c,0 -N a0A c into 5-methoxy-l- 
plienylbenzthiazole (V), m.p. 114— 114-5°, the 6-NO,,- 
derivative (VI), m.p. 210—211°, of which, prepared 
by A c0H -H N 0 3 (d 1-4) at 60°, is also obtained from
(IV) by BzCl-NaOH. Boiling 48% HBr hydrolyses
(V) to 5-hvdroxy-l-phenvlbenzthiazole, m.p. 227—  
227-5° [(? 5 : 7-)(Ar0 2)2-derivative, m.p. 194-5— 196°], 
the 6-A70 2-derivative, m.p. 171°, of which (prep, by 
warm H N 0 3-A c0H ) is also obtained from (VI) by 
boiling 10% NaOH. l-Chloro-4-nilro-G-methoxyiso-

benz-1 : 2 : 3-dithiazole, ^ o e> C 6H 2< N _ |> S , m -P-
220° (decomp, after darkening; slow heating) or
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>190° (decomp.; rapid heating), is hydrolysed by 
H20  to the 1-¿//-compound, decomp. 162-5°, which 
yields 1 : 3 : 4 : 5-0Me-C6H 2(N 02)(NH2)-SNa (VII) 
and thence the corresponding Zn salt. The thiol is 
obtained from (VII) by HC1, but rapidly oxidises in 
air to di-3-nitro-2-amino-5-methoxyphenyl disulphide, 
m.p. 171°. Addition of HC02H -Ac20  to crude (VII) 
in H20  gives 3-nitro-5-methoxybenzthiazole, m.p. 
150— 152° (lit., 149— 150°), reduced by Ee-HCl to 
the 3-NH2-compound, m.p. 145-5— 146° (lit.,' 151°) 
[hydrochloride, m.p. 207—209° (lit., 206—208°)], and 
thence giving 3-$-diethylaminoethylam,ino-5-mcthoxy- 
benzlhiazole, b.p; 215—2179-/5—-6 mm. Warm Ac20  
converts (VII) into 3-nitro-5-methoxy-l-methylbenz- 
thiazole, m.p. 147° (lit., 149—150°). M.p. are corr.

R. S. C.
S u lp h an ilam id o-d erivatives of h eterocyclic  

am in es. R. J. F o sb in d e r  and L. A. W alter (J. 
Amer. Chem. Soc., 1939, 61, 2032—2033).—2 : 6 -Di- 
aminopyridine and j)-N 02*C6H4*S02Cl in EtOAc at 
room temp, give 2-amino-6--p-nitrobcnzcnestilphon- 
amidopyridina, m.p. 228—230°, reduced by Sn-HCl 
to 2-amino-6-p-i:ulphfinilamidopyridine*, m.p. 204—  
206°, which is also obtained from 2-a»iiwo-C-N4- 
acdylsulphanilamidopyridine, double m.p. 194— 196° 
and '237—239° (decomp.), by hot 5— 10% NaOH 
(10% HC1 gives mainly jp-NH2,CGH4-S03H). Simi
larly are obtained 2-p-nitrobenzenesulphonamidoA- 
meihylthiazole, m.p. 197— 199°, 2-N4-acetylsulphanil- 
amido-ihiazole, m.p. 256—257°, and A-mdhylthiazole, 
m.p. 259—260°, and 2-sulphanilamido-thiazole*, m.p.
194— 196°, and -4-methylthiazole*, m.p. 236—238°. 
Compounds marked * are effective against strepto- 
and pneumo-cocci in mice. R. S. C.

E rgot a lkalo ids. X V III. P roduction  of a 
base from  ly serg ic  acid . I ts  com p arison  w ith  
syn th etic  6 : 8 -d im eth y lerg o lin e . W. A. J acobs 
and R. G. Gould , jun. (J. Biol. Chem., 1939, 130, 
399—405; cf. A., 1938, II, 396).—The lactam 
obtained from dihydrolysergic acid (A., 1938, II, 
384) is catalytically hydrogenated to, among other 
products, 6 : 8-dimethylergoline, m.p. 205—212° (hydro
chloride., + 2 H 20 , [a]?,7 —30° in H 20), the inactive 
form  (I) of which-is synthesised and gives no depres
sion of the m.p. on admixture.
1 : 3-CO2H-C10H6-NH2,H2SO4, OH-CMe(CH2-OEt)2, 
PhNOo, and H2S 0 4 at 130—140° give 3-methylbenz- 
2' : T-5 : 6-quinolinc-l-carboxylic add, m.p. 320—  
324° (decomp.) (hydrochloride-, Et ester, m.p. 85—  
86°), converted by H N 0 3 (d 1-4) boiling or (d 1-58) 
at room temp, mainly into the 3'-AT0 2-derivative, 
m.p. 320—324° (decomp.). Fe(OH)2 reduces this to 
the lactam, m.p. 288—289°, of the NH 2-acid, the 
methiodide, m.p. 294— 296° (decomp.), of which gives 
the methocMoride, m.p. 290—295° (decomp.), and 
thence (H2-P t0 2) the 1 : 2 : 3 : 4 -H^-ladam, m.p. 
249—250° (decomp.). Na-BuOH then gives (I), m.p.
222—223° (hydrochloride, anhyd.). 2-Methyl-5 : 6 - 
benzquinoline-7-carboxyiic acid similarly gives a crude 
N 0 2-acid and thence the lactam', m.p. 319—320° 
(decomp.), of the 3'-NH2-acid. R. S. C.

A lkalo ids of N u ph ar lu teu m . 0 . Achmatowicz 
and M. Moll6wna  (Rocz. Chem., 1939, 19, 493—  
506).—The rhizomes were extracted with aq. tartaric

acid, and the alkaloids pptd. with NH 3 were sub
jected to fractional vac. distillation. In this way 
were obtained «.-nupharidine (I), C15H 23ON, b.p. 
121— 121-5°/2 mm., [a]‘D8 —112-1° (hydrochloride, 
m.p. 258—259°; hydriodide, m.p. 301— 302°; meth
iodide, m.p. 185— 187°; picrate, m.p. 165— 167°; 
platinichloride, m.p. 245—247°.; O-benzoate, an oil), 
and fi-nupharidine, C^H^ON, b.p. 127— 128°/2-5 
mm. (hydrochloride, m.p. 269—270°; hydriodide, 
m.p. 273—275°; 7. icrate, m.p. 152—-153°; platini
chloride, m.p. 230—232°). The alkaloids do not 
contain OMe or NMe; they contain one OH, a ter
nary N, and a double linking. With H 2 (Pt or Pd-C  
catalyst) they yield dihydro-ct-, an oil (hydrochloride, 
m.p. 240—242°; hydriodide, m.p. 301—302°; picrate, 
m.p. 190— 192°), and -fi-nupharidine, an oil (hydr
iodide, m.p. 279—280°). R. T.

O rgan o-se len iu m  com p ou n d s. I . S e len iu m  
dip h en yl d ih yd rox id es and d ip h en ylse len id es.
C. K. B anks and C. S. H amilton (J. Amer. Chem. 
Soc., 1939,61,2306—2308).—PhOR (R =  OH-[CH2|2, 
OH-[CH2l;!, OH-CHMe-CH2, and Me) with SeOCl2 
gives Se diA-fi-hydroxyethylphcnyl, m.p. 172°, di-A-y-, 
m.p. 159°, and -p-hydroxy-11 -propoxyphenyl, m.p. 147°, 
and di-p-anisyl, m.p. 163°, dichloride, hydrolysed by  
hot, aq. Na2C03 to the d/hydi oxides, m.p. 99°, 140°, 
56°, and 134°, respectively. A large excess of H N 0 3 
(d 1-5) at 0° then affords Se 3-nitro-i-niethoxy-, m.p. 
203°, -i-fi-hydroxyethoxy-, m.p. 175°, -4-y-hydroxy-\\- 
propoxy-, m.p. 117°, and -4-fi-hydroxy-n-propoxy- 
phenyl dihydroxide, m.p. 128°, reduced by H 2-Raney  
Ni in EtOH at room temp./2-67 atm. to di-3-amino-
4-mdhoxy-, m.p. 112° (dihydrochloride, m.p. >250°), 
A-fi-hydroxyethoxy-, m.p. 132°, -4-y-, m.p. 104°, and 
-4-fi-hydroxy-n-propoxy-, m.p. 128°, -phenyl selenide. 
The (OH)2-dihydroxides form dinitrates. NHPhAc 
and SeOCl2 in Et20  give a 2 : 1 additive compound, 
m.p. 135°; in CHC13 they give Se di-4-acdanilide 
dihydroxide, m.p. 223°, reduced to di-4-acetamido- 
phenyl selenide, double m.p. 176° and 216°, which with 
boiling 20% HC1 gives di-p-aminophenyl selenide, m.p. 
117°. R. S. C.

Structure of the [protein m o lecu le . D. L.
Talmud (Acta Physicochim., 1939, 10, 753—774).—  
A review of work on the structure of the protein 
mol. is given. Wrinch’s theory (A., 1937, II, 475; 
m ,  296) of “ globular ” proteins has been tested 
experimentally. In the “ cyclol ” structure, all the 
“ openings ” in the faces of a globular mol. make up 
a space enclosed by 12 hexagons. The side groups 
may reduce this opening to the size of a C6H 6 ring. 
Foreign inols. in a solution of a globular protein of 
cross-section <  that of the C6H 6 ring will diffuse 
through the mol. I f  a reaction then occurs which is 
accompanied by an increase in the size of the foreign 
mol., then that portion of the reaction products 
originating inside the globular mol. will be enclosed 
within the mol. This has been shown to occur by 
converting N H 2-CH2-C02Et into 2 : 5-diketopiper- 
azine (I) in aq. solutions of cryst. egg-albumin and 
pepsin. The vol. of (I) enclosed in the globular 
protein mols. was almost equal to the total vol. of 
the protein globules. I t  is shown that (I) is neither 
adsorbed nor enclosed in the form of solution. Heavy
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pepsin mols. “ full o f ” (I) have been isolated in the 
cryst. form. The rate of formation of (I) is accelerated 
by the presence of the globular structure. A hypo
thesis on the nature of this catalysis is put forward, 
the globular protein mol. being compared with an 
elementary biological cell. The intra-globular osmotic 
pressure is considered. A. J. M.

K eto-en o l tau tom erism  of p rote in s. I. T auto- 
m e r ism  of gela tin  : p oten tiom etric  titra tion  data. 
A. P. K o nikov . II. T a u to m erism  of peptides  
and d iketop iperazines. A. P. K onikov  and L. M. 
N azarova (Arch. sci. biol. U.S.S.R., 1935, 39 , 497—  
504, 505—521).—I. Diminution in p u o f gelatin 
solution on treatment with alkali is reversible and 
depends on formation of H* by enolisation of peptide 
linkings in polypeptides and diketopiperazines.

II. The mechanism of the enolisation of peptide 
linkings is examined. The process is associated with 
a lactam-lactim transformation and is accompanied 
by racemisation of N II2-acids united in the poly
peptide. Ch. Abs. (p)

M ol. w t. of crysta llin e  m y o g en .—See A., 1939, 
III, 938.

P reparation  of th yroxin e from  case in  treated  
w ith  iod in e. C. R . H arington  and E. V. P itt 
R ivers (Nature, 1939, 144, 205).— The results of 
Ludwig and Mutzenbecher (A., 1939, I I , 369) have been 
confirmed. Possible mechanisms by which thyroxine 
is formed in these experiments arc discussed.

L. S. T.
D issoc ia tion  of th e  haem ocyanin m olecu le . S.

B rohult and S. Claesson  (Nature, 1939, 144,
111— 112).—The effects of different types of salts, 
e.g., NaCl, NH4C1, Na2S 0 4, and CaCl2, and of 
non-electrolytes, such as glucose and CO(NH2)2, 
investigated by means of the ultracentrifuge, on the 
dissociation of the hamioeyanin (I) mol. in 0-08m- 
OAc' (p„ 5-2) and PO,,"' (pH 6-0) buffers, are recorded. 
Well-defined sub-multiples of the original mol. are 
obtained. The dissociation effect increases with the 
valency of the ions. NaCl gives no components 
<  half-mols., and the reaction ceases before all the 
whole mols. are dissociated. The effect is smaller 
with non-electrolytes. Complete reversibility can 
be obtained in all cases whore the dissociation has 
given only half-mols. The dissociation of the (I) 
mol. is a general rather than a sp. reaction associated 
with a special type of compound. Certain mols. or 
groups have a stronger effect than others, but all 
types, whether charged or not, affect the dissociation 
of (I). L. S. T.

R educing grou p s of ovalb u m in . M. L. A nson  
(Science, 1939, 90 , 142— 143).— Oxidation of denat
ured ovalbumin by Fe(CN)6"' at pu 6-8 in presence of 
Duponol PC occurs at a much lower [Fe(CN)6'"j 
than in absence of Duponol, and the amount of 
Fe(CN)G'"' formed is independent of time, temp., 
and concns. within wide limits. Reduction of 
Fe(CN)6"' does not occur when SH groups of the 
denatured ovalbumin are destroyed with CHaO or 
CH2PCO'NH2. CO(NH2)2 and guanidine promote 
the reaction with Fe(CN)6"', but are much less effect
ive than Duponol. I and CH2I-CO-NH„, but not

Fe(CN)6"', react with native ovalbumin. Reaction 
is riot necessarily confined to SH groups. L. S. T.

Carbon and h yd rogen  d eterm in ation s. E ffect 
of p ressu re  on le ssen in g  com b u stion  and sw eep 
in g -ou t t im e s . S. S. B rodie  (Ind. Eng. Chem. 
[Anal.], 1939, 11, 517—518; cf. A., 1938, II, 517).— 
A procedure is described for the semi-micro-analysis 
of org. compounds under pressure (5— 10 cm. of Hg) 
in 25 min. Halogen is absorbed by Ag supported on 
asbestos. J. L. D.

Q ualitative te s t  for oxygen  in  organ ic co m 
pounds. C. V. B ow en , J. F. B o u r l a n d , and E. F. 
D egering (J. Chem. Educ., 1939, 16, 295— 296).—  
Vapours of the sample are passed through wood-C 
heated to dull redness, and any C02 formed is pptd. 
by aq. Ba(OH)2. Air is first removed from the 
apparatus by heating PhMe or C7H 16 in it.

L. S. T.
D eterm in ation  of am id o- and n itr ile-n itrogen  

as a m m on ia . L. P a lf r a y ,  S. S a b e ta y , and S. 
R o v ira  (Compt. rend., 1939, 209 , 483— 485).—The 
substance is heated (to the b.p.) with KOH in 
CH2Ph-OH during (usually) 1 h r .; the NH 3 is re
moved in N2, absorbed in H 20 , and titrated with 0 1 n -  
H 2S 0 4 (methyl-orange). Good results are obtained. 
It is impracticable to determino the amount of KOH 
used. J. L. D.

Identification  of flavouring  con stitu en ts of 
com m ercia l flavours. V III. S em i-m icro -d eter
m in ation  of am ino-n itrogen  atom  in  sem icarb -  
azones. J. B. W ilson  (J. Assoc. Off. Agric. Chem., 
1939, 22 , 688—690).—A semi-micro-modification of 
Veibel’s method (cf. A., 1937, II, 130) is detailed.

E. C. S.
S em i-m icro -d eterm in ation  of su lphur in  or

gan ic su b stan ces. A. A ngeletti (Annali Chim. 
Appl., 1939, 29 , 356— 359).—The substance (0-02—
0-03 g.) is heated in a closed tube with solid KM n04 
and the S 0 4" produced is pptd. as B aS04 by excess 
of 0-05N-BaCl2 ; standard aq. K 2Cr04 is then added 
to ppt. Ba and excess of K 2Cr04 determined iodo- 
metrically. ’ F. O. H.

M icro-determ ination  of se len iu m  in  organic  
com pounds. S. U mezawa (Bull. Chem. Soc. Japan, 
1939,14, 153— 154; cf. A., 1929, 1323).— Se is deter
mined in selenophen and selenophthen derivatives by 
catalytic oxidation (0 2-P t) in a Pregl spiral. The 
products are dissolved in H 20 , boiled with HC1, and 
reduced with NaHSO,, and the resulting Se is weighed.

A. Li.
Q ualitative organ ic an a ly sis . II. Identific

ation  of a lk yl h a lid es, arom atic  n itroso -com -  
pounds, arom atic  hydrocarbons, and cyclo- 
pentadiene com pounds. (Miss) W. J. L evy  and 
N. Campbell (J.C.S., 1939, 1442— 1446; cf. A., 1937, 
II, 529).—The respective alkyl halide (bromide 
unless stated otherwise) and CS(NH2)2-EtO H , then 
picric acid, give : iS-methyl- (I), m.p. 224° (from
Mel), -ethyl- (II), m.p. 188° (from EtI), -propyl-, 
m.p. 177° (more readily from PrBr than from PrCl), 
-isopropyl-, m.p. 196°, -n-, m.p. 177° (readily from 
BuBr), -iso-, m.p. 167° (from Bu^I), and -sec.-butyl-, 
m.p. 166° (from iodide; small y ield); -n-, m.p. 154°,
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-iso-, in.p. 173°, and -sec.-amyl-, m.p. 157°, -n-hexyl-, 
m.p. 157°, -n-heptyl-, m.p. 142°, -n-octyl-, m.p. 134°, 
-cetyl-, m.p. 137° (from RI), -allyl-, m.p. 155° (from 
RC1), -a-, m.p. 167°, and -fi-phenylethyl-, m.p. 139° 
-o-, m.p. 222°, -m-, m.p. 205°, and --p-bromobenzyl-, 
m.p. 219° (from RC1), -o-, m.p. 213°, -m-, m.p. 200°, 
and -p-chlvrobenzyl-isothiocarbamide picrate, m.p. 194°. 
JBuI or isovaleryl chloride gives (I) (using MeOH as 
solvent) or (II) (using EtOH). ClC02Me or 
ClC02E t gives (I) or (II), respectively. Similarly 
prepared from the respective dibromides are : SS-
ethylene-, m.p. 260°, -propylene-, m.p. 232° (small 
yield), -isobutylene-, m.p. 223° (small yield), and 
-trimethylene-diisothiocarbamide picrate, m.p. 229°. 
The respective aromatic (7-NO-compound and 2- 
phenylindole in EtOH-KOH give : 3-anilo-, m.p. 
154°, -m-, m.p. 148°, and -p-chloroanib-, m.p. 157°, 
-m-, m.p. 169°, and -p-bromoanilo-, m.p. 154°, 
-in-, m.p. 136°, and -■p-tolylimhw-2-plienylindolenine, 
m.p. 146°; p-C6H4Me*NO gives also a compound, 
m.p. 215° (cf. Reissert, A., 1909, i, 435). Most suit
able for identification of C-NO-compounds are 
the azo-compounds from ^-C6H4Br-NH2 (m ethod: 
Ingold, A., 1925, i, 646) : 2-, m.p. 110°, 3-, m.p. 
119°, and A-chloro-A'-bromo-, m.p. 190°, 2 : 4'-, m.p. 
104°, 3 :4'-, m.p. 126°, and 4 : A'-dibromo-, m.p. 
205°, 4:'-bromo-3-, m.p. 82°, and -4-methyl-azobenzene, 
m.p. 152°, are described. 1 : 2 : 4 :  5-C6H2M e(N02),
(III) is not recommended as a reagent for N H 2Ar 
(cf. loc. cit. ) ; 4 : 6 -dinitro-iY-phenyl-, m.p. 145°,
-m-tolyl-, m.p. 150°, -m-xylyl-, m.p. 186°, and 
p-anisyl-m-toluidine, m.p. 139°, are recorded. 
1 : 4 : 2 : 3 : 5-C6HMe2(N 02)3 (IV) is not so reactive 
as (III) with aliphatic amines. (IV) and N H 2Mo 
give 3 : o-dinitro-N-methyl-Tp-xylidine. Purification by 
chromatographic adsorption does not affect tho 
fluorescence (ultra-violet) of C10H 8, anthracene (V), 
or chrysene (all purple), pyrene (light green), or 1 : 2 - 
(purple) or 2 : 3 -benzanthracene (VI) (slight green) 
(cf. Dutt, A., 1930, 1345). (V) or (VI) gives also some
dianthracene (not formed in dark) or 2 : 3-naphtha- 
quinone (trace in dark), respectively. Hydrocarbons, 
highly purified or crude, viz., CH2Ph2, Ph2, retene, 
fluorene, 9 -phenyl-, or 1 : 2 -  or 3 : 4-benz-, or 
1 : 2 : 5 : 6-dibenz-fluorene, phenanthrene, perylene,
1 : 2-benzanthracene, 9 : 10-benzphenanthrene, and 
fluoranthene, give characteristic colours with 
CHPhCl2-H 2S 0 4 in C6H G (cf. Lippmann et a l ,  A., 
1902, ii, 702). Benzopyrene, (CH2Ph)2, hydrindene,
(VI), or truxene, gives no characteristic colour. 
Quinones do not react. p-C6H4(N 0 2)2 added to 
Vanscheidt’s reagent (A., 1935, 74) gives a reagent 
which affords characteristic green or blue colours 
with cycZopentadienc and derivatives, e.g., dicyclo- 
pentadiene, indene, fluorene, 2-nitro-, 2-bromo-,
2 : 7-dibromo-, 7 : 2 -  or 2 :  3-bromonitro-, 1 :  2- or
3 : 4 -benz-, or 1 : 2 : 5 :  6-dibenz-fluorene, and trux
ene (cf. Stobbe el al., A., 1927, 347). 9-Phenyl- 
fluorene, CH2Ph2, CHPh3> CPlyOH, CPh-CH, or 
acenaphthene gives a negative test. 2 : 4 : 1 -  
(N 0 2)2C8H3'C02H is best obtained by Storrie’s 
method (A., 1937, II, 498). " A. T. P.

D eterm in ation  of a lcoholic  and p h en olic  
grou p s. E. R a y m o n d  and E. B o u v e t ie r  (Compt.

rend., 1939, 209, 439—441; cf. Sabetay, A., 1937,
II, 44).—The HC1 liberated when the dry substance 
is treated with stearyl or palmityl chloride in gently 
boiling, dry CC14 or benzine is removed with dry 
air, collected in H20 , and titrated with 0-5N-NaOH. 
The method is applied to a variety of alcohols and 
phenols but fails with those insol. in the above 
solvents, ¿eri.-Alcohols and phenols react slowly. 
Amines interfere with the determination; C02H 
undergoes quant, reaction and its presence must be 
corr. for. J. L. D.

D eterm in ation  of w ater  in  eth er. R. Gaspart 
and G. Serrure (Bull. Soc. chim. Belg., 1939, 48 , 
283—292; cf. A., 1939, II, 195).—Extinction curves 
from 3400 to 3700 cm .-1 for very dil. solutions of H20  
in E t20  are recorded with a view to their use for the 
determination of H20  in E t20 . F. J. G.

Q uantitative sep aration  of u n satu rated  fatty  
a cid s in  fats and p h osp h atid es.—See A., 1939,
III, 1020.

O kuda’s  iod ine m eth od  for d eterm in ation  of 
cy stin e . M. S ato, T. H irano , and T. K a n  (J. 
Agric. Chem. Soc. Japan, 1939, 15, 783—790).—  
Improvements in the method (A., 1926, 190; 1929, 
1191) are described. For the quant, oxidation o f  
cysteine by I  the [HC1] must be 0-5— In ., the temp, 
of the solution 0— 8°, and the [KI] 0-01—0-03m. 
When cystine is reduced there is a close relationship 
between the amounts of cystine, and Zn, concn. of 
acid, temp, during reduction, and time of reduction. 
30 min. are sufficient for the reduction of 0-1 mg.- 
mol. of cystine at 20° using 2 g. of Zn and 60 c.c. of 
n-HCI. 0-5n-HC1 is better than hot H 20  for washing
after the reduction and decolorisation. J . N. A.

M icro-determ ination  of threon ine. R. J.
B lock and (Miss) D. B olling (J. Biol. Chem., 1939, 
130, 365—374).—Threonine (I) (0-5—5 mg. in 10 mg. 
of NH 2-acids) is oxidised by Pb(OAc)4 (1 g.) in AcOH. 
The MeCHO produced is removed in air and 
determined colorimetrically (560 m;x. filter) after 
reaction with jp-C6H4Ph-OH in H2S 04. 15 NH2-acids 
and 9 carbohydrates are shown not to interfere. I f  
much Z-hydroxyproline or Z-tryptophan is present, 
more Pb(OAc)4 must be used. Alanine and serine 
also yield MeCHO, but only in small amount, and do 
not interfere appreciably unless a large excess is 
present. B y this method it is shown that casein 
yields ~3-5, serum-proteins^ ~6-0, and gelatin 0-5—
1-1% of (I). R. S. C.

D iazo-reaction . I . D iazo-reaction  in  acid  and  
alkaline m ed ia , and in  alkaline m ed iu m  su b se 
quently  acid ified . II . L im its  and sign ifican ce  
of G eb au er-F iiln egg’s  m od ification  of P a u ly ’s 
diazo-reaction . III. S ign ificance and lim its  of 
H anke and K oessler’s  proposed  m od ifica tion  in  
th e  d eterm ination  of tyrosin e and tyram in e. M. 
V ia l l i  and V. E rspam er (Arch. Fisiol., 1939, 39,
1— 19, 20—32, 33— 41).—I. Colour reactions with 
p -S 0 3H-C6H4-N2Cl (I) in acid and alkaline media, 
and in the latter subsequently acidified, are tabulated 
for 58 compounds of histological importance. Positive 
results are obtained with histidine, histamine, and
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tryptophan; negative with cysteine and cystine. 
Purine derivatives react only at high concn. The 
product from ascorbic acid becomes colourless when 
acidified. Colour changes with COMe2 and glucose 
are described.

II. The method of Gebauer-FiUnegg (A., 1930, 
1605) is critically examined. .Diazonium salts are 
coupled with 36 compounds in alkaline solution, and 
the product is extracted with Bu^OH, Bu“OH, or 
other org. solvent. Generally, coloured products 
from acidic and basic substances are respectively 
slightly and easily sol. in Bu^OH. The method is not 
suitable for distinguishing derivatives of glyoxalino 
from those of tyrosine (cf. loc. tit.).

III. The reaction of Hanke and Koessler (A., 1922, 
ii, 322), in which substances are treated with a 
diazonium salt, followed by NaOH and NH2OH 
(which gives a bluish colour with certain compounds), 
is examined as a method for detecting phenols. The 
reaction is given, inter alia, by CH2R-CH(NHo)-C02H  
(R =  ¿>-OH-C6H4), CH2R-CHMe-NHMe, and'
CH2R ■ CH(NH2)• CH„■ 0 H (and also bv COMe„), but 
not by OH-CHR-CHMe-NHMe or 3 : 4 : 1 -  
(0H )?C6H3-CH3-CH(NH2)-C02H. Its use in histo
chemistry is recommended. E. W. W.

P reparation  of an ilin e d erivatives. H ydro- 
su lp h oiod om etric  d eterm in ation  of azo-com - 
p ou n d s. V. I n d a c o c h e a  Z. (Bol. Soc. Quim. Peru, 
1939, 5, 124— 133).—Azo-compounds (0-1—0-5 g.) 
such as methyl-red can be determined by addition 
of 10 c.c. of 11% N aH S03 and 3 g. of Zn powder; 
after shaking, 1 c.c. of AcOH is added and then 5 g. 
of NaHC03. Excess of the Na2S20 4 produced in the 
reaction is titrated with I and starch. F. R. G.

D eterm in ation  of dehydrocholic acid . G. S a b a  
(J. Biochem. Japan, 1939, 30, 61—67).—Application 
of the alkaline w-C6H4(N 02)2 reagent of Kaziro and 
Shimada (A., 1937, II, 500) to the colorimetric 
determination of 0-25— T5 mg. of dehydrocholic acid 
(pure or in tissue extracts) is described. F. O. II.

P recip ita tion  reaction  betw een  the pyrid ine  
d erivatives p ico lin e, S-picoline, and co llid in e and  
phenol d erivatives. H. B e r g s t e r m a n n , P. A. 
N o c k e r , and B . K e a u s k o p f  (Arch. exp. Path. 
Pharm., 1938,191, 55—75).—The pptg. power of the 
series CgH5N, a- [3-picoline, and collidine increases in 
that order (order of decreasing hydrophilism). The 
phenols fall into the same series as that observed by  
Labes (ibid., 190, 421) using other C5H 5N derivatives. 
For reaction partners low in residual valency 
substituents the degree of hydrophobism is the govern
ing factor. Hydrophilic substituents in the phenol, 
e.g., NH2, OH, or CO*NH2, weaken the reaction.

J. H. B.
P recip ita tion  reaction s of quinoline and qu in - 

o lin im id e w ith  phenol su b stitu tion  p rod u cts.
R. L a b e s , B . K r a t js r o p f , and H. B e e g s t e e m a n n  
(Arch. exp. Path. Pharm , 1939, 192, 603—617).—  
Quinoline is a better precipitant than theCsH 5Nderiva
tives previously examined (cf. preceding abstract). The 
order o f activity of the phenol substituents in pro
moting pptn. is approx. the same as with C5H 5N,

the methylpyridines, and the ethylpyridinecarboxyl- 
ates. Dihydric phenols and saiicylamide, however, 
show a sp. increase in activity. Quinolinimide gives 
no reaction except with N H 2-phenols. J. H. B.

D eterm in ation  of 8-hydroxyquinoline in  
p resen ce of su lp h osa licy lic  acid . A. Casti- 
•g l io n i  (Annali Chim. A ppl, 1939, 29, 315—316).-— 
The ppt. from 8-hydroxvquinoline (B) and silico
tungstic acid in dilJ HC1 solution is dried at 105° and 
weighed as •12W0Sl̂ i0¿v45^EH|0 (factor 0-2039).

F. O. H.
U ltram icro-d eterm in ation  of th iam in e by  

ferm en tation .—Sec A , 1939, III, 920.
' B oric  acid  colour reaction  of flavone d eriv
a tives. , C. W - W il s o n  (J. Amer. Chem. S o c , 1939, 
61, 2303—2306).—The yellow colour given by citrin 
with H3B 0 3 and anhyd. citric acid in COMe2 is given 
also by quercitrin, kaempférol,
2 : 4-(bH )2C6H 3,CO,CH(OH),CO:C6H3(OH)2-3 : 4,
5: 2' :  4': 6'-tetrahydroxy-4-methoxy- and 4: 2 ' :  4': 6 '- 
tetrahydroxy-chalkone, but not by fisetin, naringenin, 
hesperetin, or cyanidin. Curcumin gives a pink 
colour. The nature of the necessary groups is 
discussed. R. S. C.

D eterm in ation  of the barb itu rates. R. ; F -  
Ch a t f ie l d  (Pharm. J,, 1939, 143, 346).—-The work 
of Paget and Tilley (A , 1937, II, 268) on the reactions 
of ten substituted barbiturates with Millon’s reagent 
is modified and a proposed separation table is given.

J. D. R.
S ilico tu n g stic  acid  d eterm in ation  of n icotine. 

E rrors involved  and a n ew  techn ique for stea m -  
d istilla tion  of n icotine. A. W. A v e n s  and G. W- 
P e a r c e  (Ind. Eng. Chem. [Anal.], 1939, 11, 505—  
508).—The sample is suspended in H 20  made just 
alkaline [NaOH or Ba(OH)2] to phenolphthalein and 
distilled in steam (30. min.) under pressure, the d is
tillate being collected in aq. HC1. Silicotungstic acid 
(!) (12%) is; added to an aliquot of the distillate, 
which is heated (steam-bath) for 15 min. and then 
left overnight at 0—10°. The ppt. is filtered off 
under standard conditions and nicotine (II) deter
mined in the usual manner. Different filter-papers 
retain different amounts of (I) which introduces errors 
into abs. determinations of (II). Under standard 
conditions, the amount retained is const. J. L. D.

C olorim etric d eterm in ation  of hydroxyproline  
and its  application  to  g e la tin  h yd ro lysa tes. 
W. D. M cF a r l a n e  and G . H. G u e s t  (Ganad. J. R es , 
1939, 17, B , 139— 142).—The solution is treated with 
CuS04, NaOH, and H 20 2, followed by isatin and HC1, 
and the red colour is determined photo-electrically 
using a light filter. Moisture-free gelatin contains 
14-65% of hydroxyproline. S. H. H.

C olorim etric d eterm in ation  of proline. G . H. 
G u e s t  (Canad;’ J. R es, 1939, 17, B , 143=—144);i— 
The proline.(I) in casein (II) is determined by oxidation 
of (I) w i&  P b 0 2 and condensation o f  the product 
with y-NMe2iCeH 4-CHO to give a red compound, 
estimated photo-electrically.' (II) contains 7-94% of
(I). The method fails in presence o f hvdroxyproline.

S. H. H.


