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C lassification  of chelating  groups. H. M.
H a e n d l e r  and B. P. Ge y e r  (J. Amer. Chem. Soc., 
1938, 6 0 , 2813—2814).—An abbreviated nomen­
clature for chelating groups is detailed. R. S. C.

Selen ious anhydride as an ox id is in g  agent in  
organic ch em istry . N. N. Me l ’n ik o v  (Uspechi 
Chim., 1936, 5, 443).—The use of Se02 to oxidise 
paraffins, defines, and alcohols to glycolaldehydes, 
substituted acetylenes to OH-acetylenes, terpenes to 
terpeno ketones, aldehydes and ketones to keto- 
aldehydes, cyclic ketones to 1 : 2-diketones, mer- 
captans to disulphides, sulphides and disulphides 
to sulphoxides and sulphones, and C-methylamides to 
amide-aldehydes, is recommended. Amines, alcohols, 
and mercaptans give Se derivatives at low temp.

Ch . Ab s . (c)
N onanes. p-M ethyloctane, y-ethylheptane, 

Py-dim ethylheptane, and ppoS-tetramethylpent- 
ane. F. C. W h itm ore and (Miss) H. A. S o uth g ate  
(J. Amer. Chem. Soc., 1938, 6 0 , 2571—2573).—  
CH2Buv‘CMe2Br, b.p. 75°/36 mm., or, better, 
CH2Buv-CMe2Cl, b.p. 53°/29 mm., with ZnCl, gives 
18% of $$88-tetramethyl-n-pentane, b.p. 120— 125°/730 
mm., m.p. —66-9° to —67-1°. Dehydration of n- 
C6H p -CMe2-OH, CEt2Bu“-OH, and CMePr^Bu“-OH by 
heating with I a,nd hydrogenating (Ni on A120 3) the 
resulting defines gives P-methyl-n-octano, b.p. 142-8°, 
m.p. —80-1°, y-ethyl-n-, a glass, b.p. 143-1°, and [3y- 
dimethyl-n-heptane,h.-p. 140-65°, respectively, n, d, 
and r) are also determined. R. S. C.

S yn th esis of te r t ia r y  hydrocarbons. F. C. 
W hitm ore and H. P. Orem  (J. Amer. Chem. Soc., 
1938, 6 0 , 2573—2574).—P-Methyl-?t-hexane, b.p. 
90-3°, m.p. —120-3°, P-methyl-n-octane, y-ethyl-n- 
heptane, y-methyl-m-nonane, b.p. 167-6°, m.p. —90°, 
and 8-methyl-n-decane, b.p. 188-1°, m.p. —92-9°, are 
obtained in 23-7— 48-8% yield from CMe2Bu“-OH, n- 
CGH 13-CMe2-0H , CEt2Bu“-OH, n-C6H ,3‘CMeEt*OH, 
and « - CeH j3-CMePr“■ OIT, respectively, by passing in 
H I, then adding Zn, and passing in HC1 at 70—80°. 
Prep, of the alcohols is also described, and »  and d are 
determined. R. S. C.

H exam ethylethane and tetra-a lk y lm eth an es.
R. E. M arker  and T. S. Oak w o od  (J. Amer. Chem. 
Soc., 1938, 60, 2598).—Addition of Cul to CR3Hal 
and MgR'Hal in E t20  gives 11—20% of CR3R' 
(R ;£ H). BuyCl thus gives CMc^Et, CMe3Pra, 
CMe3Bu“, and n-C5H u *CMe3. CMe.,EtCl gives 
CMejEtj, CMejEtPt“, CMe2EtBu°, and n- 
C5H lt ,CMe2Et. BuvMgI and BuyCl similarly give 16% 
of C2Me6, m.p. >99°. R. S. C.

Peroxide effect in  the addition of reagents to  
unsaturated com pounds. X VIII. A ddition  of 
and substitu tion  by b isu lph ite . M. S. K h ara so h ,
E. M. Ma y , and P. R. Mayo (J. Org. Chem., 1938, 
3, 175— 192; cf. A., 1938, II, 345).—In presence of 
O, NaHS03 adds to olefines, CR2!CH2, giving the 
“ abnormal ” product, CHR2’CH2*S03Na. N 0 3' or 
NO«' also causes addition. Thus, C3H 6, wo-C4H g, 
CH2:CH-CH,-OH, and CHPh:CH-C02H give Pr“S 0 3Na, 
Bi/SOoNa, 0H-CHEt-S03Na (I), and 
C02H-CII2-CHPh-S03Na, respectively. CHPhtCH, 
gives similarly a littlo CHPhMe• S 03Na (II), but 
mainly CliPluCH -SaNa (III). ( I l l)  arises by 
substitution, since CH2Ph'CH2*S03Na is unaffected 
by N aH S03- 0 2. (I) is obtained also from (CH2)3Br2 
and aq. Na2S 03 and is identified by conversion by 
PC15 in CC14 into a lachrymatory chloride and thence 
by NH3-E t20  into y-chloropropane-a.-sulphonam.ide, 
m.p. 63°. ” CH2Ph-CH2Br gives p-phenylethane- 
sulphonic acid (NIIPh-NIL, salt, m.p. 154°), also 
obtained from CH2Ph*CH2-SH (IV) (prepared from 
Ph-[CH2]2*S0-CH2*C02H) and converted, by PC15 
into the chloride, m.p. 34°, and thenco via the amide, 
m.p. 121°, into CHoPh’CH^SOjjNa (Y) and 
CH2Ph’CH>HgCl, m.p. 165°.“ With CGH3C1(N02)2
(IV) gives 2 : 4-(N 02)2C6H3-S,[CH2]2,Ph, m.p. 88°, 
and thence the corresponding sulphone, m.p. 131°, 
obtained also from (V). CHPhMeCl and Na2S 0 3-  
NaOH give a-phenylethane-a-sulphonic acid (VI) 
(NHPh’N H 2 salt, m.p. 115°), reconverted by PC15 
into CHPhMeCl. Oxidation of CHPhMe-SH yields
(VI), and C6H3C1(N02)2 gives 2 : 4-dinitrophenyl 
CHPhMe sulphide, m.p. 109° [corresponding sulphone, 
m.p. 161° (decomp.)]. (CHPh!CHS03)2Ba and PC15 
give the acid chloride, m.p. 87°, and thence the amide, 
m.p. 142°, and Zn $-phenylethylene-a-sulphinate. 
NHPh-NII2 fi-phenyletJiylene-rx-sulphonate, m.p. 
148°, 2 : 4-dinitrophenyl styryl sulphide, m.p. 158°, and 
styrylmercurichloride, m.p. 207°, are described. The3e 
results correct those of Ashworth et al. (A., 1928, 
994). Electronic reaction mechanisms for the 
addition and substitution are discussed. R. S. C.

In stab ility  of liq u id  isobutene. E. E. R o per  
(J. Amer. Chem. Soc., 1938, 60 , 2699— 1701).—A 
liquid, probably a polymeride of relatively high b.p., 
with f.p. —100° to —120° and ?i|? 1-397—1-435, has 
been isolated from isobutene which has been kept for 
some time. Evidence points to dimerisation as the 
first step. At 0° this reaction causes a 0-6% lowering 
of the v.p. o f pure isobutene. E. S. H.

R eactions in  su lphuric a c id . D estruction  of 
acetylene.—See A., 1939,1, 33.
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Effect of the trip le link ing  on rate of reaction  
of w-chlorides w ith  p o tassiu m  iodide in  acetone.
—See A., 1939, I, 31.

Influence of structure on the rate of racém is­
ation of organic halogeno-com pounds. H.
B öhme [with 0 . S eeking] (Ber., 1938, 71, [5], 2372—  
2381 ; cf. Bodendorf et al., A., 1935,454).— CHPhMeCl 
(1 mol.) is completely racemised by SnCl4 (0-001 mol.) 
in CgHe within a few hr. ; the addition of 0-001 mol. 
of HC1 greatly retards racémisation, which is further 
retarded but not completely inhibited by 0-01 mol. 
of HC1. The effect is ascribed to the equilibrated 
production of an additive compound of SnCl4 and 
HCl’. Racémisation is ascribed to the formation of a 
complex between SnCl4 and CHPhMeCl whereby the 
distance between C and Cl is increased and the 
intramol. electrical contrast is increased. The 
complex therefore dissociates into its ions which are 
configuratively labile. The alternative possibility 
of an equilibrium, C H P hM eC l^  CHPh’.CHj +  HCI, is 
shown to be improbable. CHMeEtCl is not racemised 
by SnCl4 (1 :1) in CeH e in one day. After several 
days CHMePrCl is unaffected by HgCl2 in COMe2 or 
by SnCl4 in C6H 6. CH2:CH-CHMeCl is not racemised 
by SnCl4 (1 :0-001 mol.) in C0H 6 after several hr. 
but with 0-01 mol. o f SnCI4 the change has a half­
period of 126 min. The half-period of the action with 
HgCl2 (1 :1 ) is about 77 hr. The effect is moro 
pronounced with CHMe:CH-CHMeCl. CH2Ph-CHMeCl 
is not racemised by SnCl4. a-cycZoHexylethyl chloride 
is unchanged by SnCl4 (1 :0-05) but with SnCl4 
(1 :0-12) the half-period of racémisation is 3 hr. 
CHMeCl-C02Et, C02H-CHC1-CH2-C02II, and 
C02Et-CHCl-CH2-C02E t appear unchanged by SnCl4 
(1 :1 ) after two days. CHPhCl-C02E t is not racemised 
by SnCl4 (1 : 1). Grotyl chloride, b.p. —-2°/18 mm., 
from crotyl alcohol, C5H BN, and PC13 at 0°, and dl- 
methylvinylmethyl chloride, b.p. — 5°/26 mm., appear 
now. [-)-Methylvi?iylmethyl chloride has b.p. —5°/26 
mm., cc -2 -5 2 °  (I =  0-5). H. W.

C om plex betw een  nitrobenzene and carbon  
tetrachloride.—See A., 1939,1, 26.

P rim ary  active am yl ha lid es. E. C. W hitm ore  
and J. H. Ole w in e  (J. Amer. Chem. Soc., 1938, 60, 
2570—2571).—d-CHMeEt-CH2*OH (I) with SOCL- 
C5H 5N  or PBr3 gives 77% of ¿-CHMeEt-CH2Cl, b.p. 
50-5—517140 mm., [a]?’* +1-66°, and 29% of d- 
CHMeEt-CH2Br, b.p. 69-6°/140 mm., [«]»' +3-75°, 
respectively, reconverted by the Grignard reaction 
(02) into (I) with only 10% of racémisation during 
the complete cycle. Action of M gl2 on the d-benzoate, 
b.p. 140-2°/20 mm., gives 17-5% of a largely racemised 
iodide, b.p. 47-l°/20 mm., [a]|? +4-84°, from which an 
active alcohol could not bo regenerated. R. S. C.

A ctive atom  in  heptachloropropane. C.
B r ü c k n e r  (österr. Chem.-Ztg., 1938, 41, 363; cf. 
A., 1938, II, 254).—Reaction of n-C3HCl7 with MgMel 
can give only CCl3-CCi:CHCl (I) +  C2H 6 or 
CCl,-CCi:CCl2 +  CH4. (I) and CH4 cannot be produced 
in the same direction. J. W. S.

A ction  of G rignard reagent on heptachloro­
propane. M. R e b e k  and  G. Ma n d r in o  (österr. 
Chem.-Ztg., 1938, 41, 363—364; cf. A., 1938, II,

254 and preceding abstract).—Addition of MgMel 
(3 mols.) to m-C3HC17 (1 mol.), followed by treatment 
with H 20 , yields a complex mixture of products, 
including C3HC15, a liquid of higher b.p., about equal 
vols. of CH4 and C2H 0, and traces of MeCl. I t  is 
concluded that the reaction takes two courses, 
probably those suggested by Brückner and by the 
authors, respectively. Action of M gEtl on ?i-C3HC17 
yields C4H 10 as the principal gaseous product, whilst 
C2HC15 reacts with MgMel (1 mol.) yielding C2HC13 
and C2H G. J. W. S.

N itrom ethane. P o ten tia l hazards in  u se .
D. S. McK ittrick , R. J. I r v in e , and I. B er g stein s- 
son  (Ind. Eng. Chem. [Anal.], 1938, 10, 630—631).—  
MeNOa, alone or with OMe-[CH2]2-OH, is liable to 
explode when subjected to high pressure or temp.

F. N. W.
R eaction  of esters w ith  a lu m in iu m  isoprop- 

oxide. R. H. B a k e r  (J. Amer. Chem. Soc., 1938, 
60, 2673—2675).—A l n-, b.p. 280—284°/12 mm., 
and sec.-butoxide, b.p. 165— 166°/3 mm., allyloxide 
(impure), m.p. 145— 150°, n-hexadecoxide, m.p. 
44°, and ethyleneglycoxide are obtained by heating 
Al(OPr )̂3 with Bu°OAc, sec.-BuOAc, 
CH2:CH-CH2-OAc, )i-C10H 33-OAc, and (CH2-OAc)2, 
respectively, and allowing the Pr^OAc to distil. 
BuyOAc gives A l isopropoxide di-tert.-butoxide, m.p. 
165—167°, sublimes at 160°/14 mm. OEt-CH2-OAc 
and Al(OPrp)3 give the products of decomp, of 
Al(OPr0)2-O-CH„-OEt, namely, MeOAc, (?) HC02Pr^ 
EtOAc, Pr^OAc; and COMe2. R. S. C.

S yn th esis  of cis-Av-hexenol (natural hexenol). 
M. Stoll and A. Rotrvi: (Helv. Chim. Acta, 1938, 21, 
1542—1547).— COMeEt and PC16 give CMeEtCl, 
(yield scarcely 50%) which when dissolved in vaseline 
and added to NaNH2 in the same medium at 170° gives 
CEtjCH. This is dried by distillation over MgC104 
and then over KOH and treated successively with 
MgEtBr and (CH2)20 , giving CH2Br-CH2-OH and 
Ay-hexinol, b.p. 65-5—66°/12 min. This is hydrogen­
ated (colloidal Pd) to eis-Av-hexenol, b.p. 59—61°/12-5 
mm. (3 : 5-dinitrobenzoate, m.p. 44-5—46°). The
3 : 5-dinitrobenzoate obtained from natural hexenol 
prepared from its phenylacetate derived from 
Japanese peppermint oil has m.p. 48— 48-5° and does 
not depress the m.p. of the synthetic product. The two 
hexenols are very similar but not identical in odour.

H. W.
Influence of branched chains on op tica l activ ity . 

Configuration of propylferf ,-butylcarbinol. R el­
ation  betw een rotatory pow er and ch em ica l 
character. P. G. S t e v e n s , W. E. H ig b e e , and R. T. 
A rm strong  (J. Amer. Chem. Soc., 1938, 60, 2658— 
2660).—The factor controlling [If] in carbinols is the 
chemical effect due to branching of the chain and is 
paralleled by the amount of rearrangement occurring 
on dehydration or conversion into the chloride, d- 
CHMeBur,OH (I), b.p. 120°, [i)/]D +7-8° (benzoate, 
[M]0 +93-4°, +86-3° in CHC13; phthalate, [ l f ] D 
+159-7° in CHCy, and Z-CHPr°Buy-OH are configur­
atively related to ¿-CHMeBua-OH, but the [M] of
(I) is abnormally low, as (I) is the first member of its 
series. d-n-Propyltert.-butylcarbinol [ßß-dimelhyl-n- 
hexan-y-oT], b.p. 74-5—75°/36 mm., [J/]D +55-2°
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(almost the max.) [acetate, b.p. 73—73-5°/20 mm., 
[Jfg> + 59-3° (max.); benzoate, b.p. 117-5—117-8°/4 
mm., d +19-9° (max.), +20-7° (max.) in CHClg], 
is obtained from MgBuvCl and Pr°CHO and by 
resolution of its II phthalate, [ l i ]0 —8-4° in CHC13, by 
strychnine. CHMe!CH,CHBuy*OH has max. [Af]D 
+23-5° and gives a H  phthalate, [iSi]?,3 —16-2° in 
CHC13. R. S. C.

P eriodate oxidation  of a ¡3-glycols.—See A., 
1939,1, 32.

a -A lk o x y b u ta d ie n e s . 0 . W ic h te r le  (Coll. 
Czech. Chem. Comm.,1938, 10, 497—509).— P-Chloro- 
butaldehyde Me2 acetal and KOH give a small amount 
of a- ethoxy-Aay-butadiene, b.p. 37—38°/41 mm., 
which with acraldehyde (I) affords 2(5 'l.)-ethoxy-£?- 
letrahydrobenzaldehyde, b.p. 90°/10-7 mm., and with 
crotonaldehyde yields the 2(5 1)-ethoxy-&-methyl com­
pound, b.p. 93—96°/10-5 mm. (3-Chlorobutaldehyde 
Pr°2 acetal and KOH form a mixture of a-propoxy- 
butadiene (III), b.p. 35-5—36-5°/13 mm., croton­
aldehyde Pr“2 acetal, b.p. 75— 77°/13 mm., and aay- 
tripropoxybutane, b.p. 116—118°/13 mm. (I) and 
(III) give 2(5 1)-propoxy-, b.p. 103—-104°/10-8 mm., 
and (II) and (III) form 2(5 !)-propoxy-Q-methyl-As- 
tetrahydrobenzaldehyde, b.p. 112— 115°/12 mm. The 
following are similarly obtained : cc-n-butoxybutadiene, 
b.p. 53-5—-54-5°/13-2 m m .; crotonaldehyde Bua% 
acetal, b.p. 103—104°/12 mm.; 2(5 1)-n-butoxy-6- 
methyl-A3-tetra7iydrobenzaldehyde, b.p. 127— 129°/13 
mm.; a.-isobutoxybutadiene, b.p. 53—-56°/13 mm.; 
crotonaldehyde B u^ acetal, b.p. 103-5— 104-5°/12-3 
m m .; and S-methyl-2 (5 i)isobutyl-&3-telrahydrobenz- 
aldehyde, b.p. 127— 130°/13-5 mm. Mol. refractions 
of the compounds have been determined. F. R. S.

P reparation  of the h igh er  aliphatic g lycol 
eth ers from  crotonaldehyde. R. K u h n  and C. 
Grtjndmann (Ber., 1938, 71, [B], 2274— 2277; cf. 
A., 1937, II, 306).—In the presence of alcohols the 
condensation of crotonaldehyde (I) gives alkoxy- 
polyene aldehydes (II), as dark red to violet, cryst., 
very sparingly sol. ppts. which belong mainly to the 
C2n series but contain in addition to C1G compounds 
substances derived from 6 or 7 mols. of (I). The 
solvent is involved in the change. Thus MeOH 
yields a methoxypolyene aldehyde, hydrogenated to 
the glycol ether, OH-C20H40-OMe, m.p. 42— 43°; 
oxidation with Cr03 leads to methoxy-fatty acids. 
The colour and position of the absorption bands of
(II) proves that the addition of alcohol has not 
caused any marked interruption in the conjugation 
of the double linkings. With piperidine acetate as 
catalyst the best yields are obtained in EtOH and 
Bu°OH; reaction proceeds less favourably in alcohols 
with an odd no. of C atoms and does not appear to 
occur in CS2 or CeH 6. Comparatively few amines or 
their salts are efficient as catalysts, the most suitable 
being piperidino, piperazine, and morpholine, the 
performance of which depends greatly on the quality.

H. W.
P hosphoric  oxide a s  cata lyst of the p o lym eris­

ation of d e f in e s .  I . E x isten ce of “ benzene- 
dim etaphosphoric a c id s .” F. J o ste s  and J. 
CRONjii (Ber., 1938, 71, [5], 2335—2341).—The 
product obtained by the action of P40 10 on CGH 6 at

120° does not induce the union of C6H G and Aa-heptene 
to ?i-heptylbenzene and gives only a small proportion 
of dimeric heptene. When P4O10 and C6H 6 are heated 
at 110— 120° according to Giran (A., 1898, i, 407; 
1900, i, 147) the product has nearly the same wt. as 
the original P4O10; similar observations are made at 
200°. Treatment of it (without removal of CGH 6) 
with EtOH and neutralisation with BaO appears to 
give Ba Et2 pyrophosphate; the presence of Giran’s 
Ba benzenedimetaphosphate or Ba tetradimeta- 
phosphate is excluded. Contrary to Giran, the 
action of NH3 on the product from P4Oi0 and C6H G 
does not lead to NH4 benzenemonodimetaphosphate 
but probably to a partial anhydride of iminopyro- 
phosphoric acid, OIP(OH)2'NH’P 0 2, which yields a 
non-hygroscopic Ba salt, probably, 
0:P (0H )2-NH-P03Ba. The colour produced during 
the action of P4O10 on C6H 6 is due to the presence of 
thiophen. It appears, therefore, that Giran’s benzene- 
dimetaphosphoric acids do not ex ist; this is true also 
in the cases of PhMe and xylene. Giran’s hypotheses 
on the course of ‘ the condensation of defines and 
aromatic compounds in presence of P4O10 are therefore 
irrelevant. II. W.

R eactions of tr ia lk y l phosphates, a lkyl acet­
a tes , and terf.-butyl hypochlorite in  the F ried el-  
Crafts syn th eses. N. B er m a n  and A. L ow ry  (J. 
Amer. Chem. Soc., 1938, 60, 2596—2597).—With 
A1C13 and C6H G, Et3P 0 4 gives PhEt, Pr$z phosphate 
(b.p. 122— 125°/15— 16 mm.) or PrpOAc gives PhPr'5, 
Bu3P 0 4 or sec.-BuOAc gives sec.-BuPh, BuyOCl gives 
PliBur, and CHMeBup-OAc gives CIIPhMeBu3. 
Pr^OAc and A1C13 at 15— 50° react, but Pr^Cl was not 
isolated. R. S. C.

V inyl halide polysu lphon es. P eracetic acid as  
a cata lyst for the reaction  betw een  su lphur d i­
oxide and olefines. C. S. Ma r v e l  and F. J. Glavis 
(J. Amer. Chem. Soc., 1938, 60, 2622—2626).—A c02H 
(which may be present in paracetaldehyde) causes 
reaction of CH2:CHC1 and S 0 2 to give an amorphous 
polymeride, (C4H gC12-S 0 2)j., darkens at 135— 140°, 
m.p. 250—275°, which with liquid NH3 gives, not a 
cyclic product as usual, but a substance,
(C4H, jCUNa-SOa)!, with NH2Ph gives a product, 
(CjoHj^NCl-SOj*, slowly loses S 0 2 in boiling dioxan, 
and is decomposed by hot aq. NaOH, giving a small 
amount of an aldehyde, (GjHjO)^ [2 : i-dinitrophenyl- 
hydrazone, m.p. 127— 129°). CH2*.CHBr gives similar 
products. Ascaridole causes formation of a 1 : 1 : 2  
co-polymeride, m.p. 200—225°, of CH2'CHC1, A°- 
C5H10, and S 0 2, and a 2 : 1 : 2  co-polymeride, m.p. 
about 280—285° (decomp.), of CHjICHCl, CPh-CH, 
and S 0 2. Allyl chloride gives a product, (C3H4C1- 
SO.,)*, m.p. 185—215°, decomp. 225—275°, in presence 
of A c02H, but CH2:CH-CH2Br, CHCKCCl-CHMeCl, 
and w-CjHjj-CHICIIBr give no polymeride. Cryo- 
scopy of S 0 2 and CH2!CHC1 reveals a compound 
containing 60% of S 02, but A°-C6H 10, CHPh:CH2, and 
CH2:CH-[CH2]8-C02H form no compound.

R. S. 0.
F orm ation  of large rin g  m onosu lph id es from  

halogenated  su lphides w ith  extended carbon  
ch a in s. G. M. B e n n e t t  and H. G u d g e o n  (J.C.S., 
1938, 1891— 1897; cf. A., 1938, II, 200).—The poly-
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dilution in a. pokr iofrtnt ; byfim zyiia vrAreats 
itiw O H , (CJi/OJI;*, K»OK] were Awarded  &* yicM- 
ing or phmoxy-f* ) a o d  in AcOH
fggtitie»  »*w m y  »few ; OQHiM e w as tine sa i^ t  
m tk im teey . M e l-hydroxy-, b.p. 139—W / W  ram-, 
give*. jJ/>. 1-cftUjro-hejdyl xvtpkt/U, b.p. 100—102' 3 
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78"), „Vc 12-hydroxy-, m.p, 49®, give» 3 /e  12-eiA5«>- 
d&iteeyl mthhtde, m .p. 3— 4 ', b.p- 140s/ !  m  (rn-.r., 
m.p, 62—04''). M e 14-hydroxy- (II). m.p. 38', gives 
vl/'i H-chlr/ro-ielrad«cyl tubphidt (III), m.p. 13— 14", b.p. 
I»>*»'71 mm, Uw.r., m .p, 66®). 3fe 16-hydroxy-, rn.p. 
/»i gi v';--, Me I fy-chlaro-hzxrulecyl mjljMde. (IV),
m.p. 22" (mer,, m.p. 72  —70''). 3/« lH-hydroxy-,m.p. 
62', give« MIH-cMoro-oda/W.yltuiphide. (V), m.p. 311 
(f/ier., rn.p, 01 - ! ) f ) ,  With FBrs in CgHe, (II) gives 
3/V; li.hnm rM rm W .yl mlphide (VI) fm'er.,' m.p. GO—  
70"), When heated in AcOH, (I) »  little changed; 
i n  (!gH2Cii  (VII), a r/mpound, CeiL,Cll ( 1 : 3 : 5 -tri- 
chUrrrMnzene tricfdoruh ’{), m .p .  104— 106°, b.p. fl0®/10 
inm., derived from (VII), is formed. In (CH2*0H)2 
(VUI), (I) given Me I()-{'i,-hydroxyethoxy)decyl nulphide 
(met., m.p. about GO' ). In (VII) or (VIII), (II) gives 
no pure product. With KI in Bu“0H , or N al in 
boiling J'hOlf, (II) gives Me 14-butoxy-, m.p. 60—68°, 
and 14-phenoxy-t4Uradecylstilphiderm.p. 46—59°. When 
boiled in Ac OH for 1 day, (VI) gives a small amount 
of a Hiilphonium Halt, but after I week gives polymeric 
klradswmethylew sulphide, and, after addition of 
JlgCI ,̂ the mercuricJuoride, m.p. 107°, of tetradeca- 
mefchylon© sulphide (IX) (cf. loc. cit.). When heated 
for 24 day« in AcOH, (III) gives small quantities of a 
mjlnhonium chloride; a substance, m.p. 115— 118°, and 
(IX). The last is obtained most readily from (III) 
and Nal in boiling COPhMo. Mol formed is removed 
in vac.; unions this is done, highly polymerised sub­
stances arc formed during subsequent distillation. 
Treated similarly, (IV) gives polymeric hexadeca- 
mcthylenc sulphide, and, after addition of HgCl,, the 
mcr cur ¡chloride, m.p. 164— 166°, of hexadecamethylene 
mlphide, m.p. 61° (extinction angle, of one of three 
forms, Tr), Similarly (V) gives a polymeric sulphide, 
m.p, 00—77° (mixed di- and tri-polymerides ?), and 
the mercurichloride, m.p. 121—125°, of octadeca- 
methylene sulphide, m.p. 74°, b.p. 186716 mm. 
ChlorosulphidoH with 7, 8 , 9, 10, and 12 C atoms and 
Nal in COPhMo give no monomeric or HaO-sol. 
products, but only di- to tri-polymerides. Higher 
polymoridos arc produced by heating without solvent. 
The cyclic sulphides dcscribcd have a musk-like odour.

E. W. W.
Entor» of clilorosulphonic acid. W. W. B in k -

1.1*3v with 1C, 17. l)i!tiKiuNo (J. Amer. Chem. Soc., 1938,

60. 2S8I6 —S a i | - —IB * b.p- 4A-P.2& e s l : 4 & 3 rm  
Kassu, 5S-2' :‘10 nag., andLfiff*/!® mm-, i  sod. s  for 
<3SO|B (B . == &nd ski*. rwrpeitrT^ij:
(irESproved prep.) lepotrted- E . S . C-

Opticai aystallogrj^ uc studiss -with, the 
polarising  irdczn&capz. H. Insartrfscgsiigs of 
the p-bramoarnKdes of Iotvst a-Kphatic acids.
W- S .  D . B b t.o tt  aisel J . M m m iti, jtm- ({J. Amer. 
C te a -  Soe^:i93S, 60, 214-^-2751; cf. A-, 1S3S, IL  
914).— I'Lp. (qEcted in paretitfi,€ses) a a i  opciasl 
firy-siBlEogcaphie data are recorded! Sbr B ar ¿lli-Cf1). 
Bu5 (155<if'), ts-vafcrie (I) (107-1"), ¿«valeric (II) 
(126-7'), ¿Z-i-m stbylbum ie (H I) (122-3%. xs-<S- 
me^hylpmpmdti (155-7 ). A^-bntenma (IV) (llfrCr), 
methozyacetic (S5-3"), aad pyruvic (167-S:; p-brosao- 
arxilidea. Meiasiable, cryst. raedincaiicES o f (I), (II), 
(H I), and (IV) have been obtainsd from the mottea 
substances. E . S. H .

K olbe’s  sy n th esis  in  the e lectro lysis  of bu tyric  
acid .—See A., 1939,1, 35.

R eversib ility  of the reaction, betw een  tr i­
g lycerid es and g lycero l. H. H . Y ottxg, Jun., and 
H. C. B la ck  (J. Amer. Chem. Soc., 193S, 60. 2603—  
2605).—With boiling glycerol and a trace o f Na-PO^ 
trilaurin (I) gives a little a-monolaurin (II); in 
absence o f a catalyst- reaction is slower and gives also 
a-z'-diLaurin (H I); with Xa,C03 (HI) is formed. When
(I) is distilled at 0-5 mm. (190“), some glycerol and
(II) are formed; steam at 2-2 mm. causes the same 
disproportionation. Only traces of soap are obtained. 
Similar reactions with palmitins, stearins, ethylene 
dipalmitate, and 0H*[CBy, palmitate are described.

R. S. C.
Catalytic action  of selen iu m  on unsaturated  

com pounds. M. Yqkotam a and M. K o ta k e  (J. 
Chem. Soc. Japan, 1936, 5 7 , 1S3— 186; cf. A ., 1935, 
829).—Heating oleic acid (I) with 3% of Se at 300° 
for 3 hr. (also in C02 or H,) caused 70%  reduction. 
The behaviour of elaidic, ricinoleic, linoleic, and erucic 
acids (II) and the isomerisation o f (I) and (II) (with 
Se at 180°) were also studied. Ch . A b s . (c)

F atty acid s. IV. P urification  of linolen ic  
acid by fractional crysta llisa tion  of the fatty acids 
of lin seed  and p erilla  o ils . P rop erties of th is  
acid prepared by crysta llisation  and by debrom in- 
ation. G. Y. Sh isow aka and J. B . B ro w n  (J. Amer. 
Chem. Soc., 1938, 6 0 , 2734—2738; cf. A., 1938, H, 
82).—Linolenic acid, obtained 84-5— 99% pure bv 
crystallisation of the fatty acids of linseed and perilla 
oils from C0Me2 and light petroleum at —23°, —45°, 
—60°, and —75°, differs slightly in its consts. from 
a-linolenic acid regenerated from the hexabromide, 
and is probably a mixture although its m.p. (about 
— 11-5°) is sharp. Determination o f the acid by its 
BrB no. Is discussed. R. S. C.

K inetic exam ination  of cyclisation  problem s  
and the preparation of lactones. M. S t o l l e t  and 
A. Rouvi: (Parfum. mod., 1935, 29, 207—215; Chem. 
Zentr., 1937, i, 1121).—The lactonisation of v-hydroxy- 
tetradeeanecarboxylic acid in presence of PhSOsH  
was studied in C„He, PhMe, E t20 , Bu20 , and C2HC13. 
(Monomeric) cyclisation in C6H 6 is favoured by low 
concn. of OH-acid, small activation energy, and
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increase in temp, (for the unimol. reaction). The 
quantity of catalyst has no direct influence.

A. H. C.
Aqpieous hyd ro lysis of p-butyrolactone.—See

A., 1939, I, 32.

O dour and constitu tion  in  the ser ies of deca- 
and undeca-lactones. M. Stoll and P. B o lle  
(Helv. Chim. Acta, 1938, 21, 1547— 1553).—Contrary 
to the experience of Stoll and Rouv6 (A., 1937, II, 
240) with compounds containing large rings, the 
double linking does not produce a marked augment­
ation of the intensity of the odour in the present 
instances. The odour of the y-dccalactone is con­
siderably modified by the ci's-double linking and its 
intensity is somewhat increased by ramification of 
the chain. Lactones obtained by dehydration with 
H2SO., which are consequently mixtures of structural 
and spatial isomerides have more penetrating and less 
refined odours. HexylcycZohexanonc is transformed 
by K2S20 8, H 2S 0 4, and K ,S 0 4 at 0— 10° into 8- 
hydroxyundecolactone, b.p. 152—155°/10-5 mm. The 
Jig derivative from ci.s-hexenyl chloride and iodide in 
Et20  transforms CH2Ac,CH2-CH2-C02E t into y- 
hydroxy-y-methyl-Ai-undeceiiolactone, b.p. 136-5—137°/
8-5 mm., and converts Et [3-formylpropionate into 
y-hydroxy-At-undecenolactone, b.p. 80—81°/0-08 mm. 
CHNa(C02E t)2 and cis-A^-nonadienyl chloride afford 
Et2 nonadienylmalonate, b.p. 100— 101°/0-03 mm., 
hydrolysed and decarboxylated to A^-undecadienoic 
acid, b.p. 104— 107°/0T2 mm., which is lactonised by 
boiling 80% H2S 04 to cis-y-hydroxy-Av-undeceno- 
lactone, b.p/ 95-—98°/0-15 mm., the position of the 
double linking in which is established by the formation 
of EtCHO on ozonolysis. CHNa(C02E t)2 and cis- 
Ay-hexenyl iodide yield Et2 cis-Av-hexenylmalonate, 
b.p. 131— 133°/8-5 mm., which with CH2!CH-CH2Br 
affords Et2 allyl-cis-Ay-hexenylmalonate, b.p. 144— 
146°/9 mm., hydrolysed and decarboxylated to a-allyl- 
At-octenoic acid, b.p. 95—96°/0-05 mm.; this is trans­
formed by Fittig’s method into y-hydroxy-rx-Av-cis- 
hexenylvalerolactom, b.p. 80°/0-18 mm. H. W.

Introduction of substituted  vinyl grou p s. I. 
isoPropenylalkyhnalonic esters. A. C. Cope and 
(Miss) E. M. H a n c o c k  (J. Amer. Chem. Soc., 
1938, 60, 2644— 2647).— CMe2:C(C02E t)2 (prep, de­
scribed), best with NaNH2 in liquid NH3, gives 
CH2ICMe-CNa(C02Et)2, which with the alkvl halide 
or sulphate gives Et2 methyl-, b.p. 110— 111°/12 mm., 
ethyl-, b.p. 117— 119°/13 mm., allyl-, b.p. 122— 123°/10  
mm., propi/l-, b.p. 132— 133°/17 mm., isopropyl-, b.p.
114— 1 1 6 7 1 0  mm., butyl-, b.p. 137— 138°/13 mm., 
iso butyl-, b.p. 131— 132°/12 mm., n -amyl-, b.p. 147—
148-5°/12 nun., and isoamyl-, b.p. 140— 141°/11 mm!, 
-isopropemjlmalonate. Yields are good for introduc­
tion of primary, but moderate for that of sec., alkyl. 
n and d are given. With Na in Et20  much reduction 
occurs. R. S. C.

O xidation of Gc-dihydroxystearic acids by  
periodic acid . vj-Aldehydo-octoic acid. G. K ing 
(J.C.S., 1938, 1826— 1828).—Gi-Dihydroxystearic acid 
(form of m.p. 132°) in EtOH is oxidised by K I0 4 in 
n-H2S 0 4 to nonaldehyde (I) and Yj-aldehydo-octoic 
acid (azelaic semialdehyde) (II) [jj-nitrophenylhydr- 

B* (a ., n .)

azone, new m.p. 144°; 2 : 4-dinitrophenylhydrazone, 
new m.p. 122-5° (cf. A., 1937, II, 4S ); semicarbazone, 
new m.p. 166-5°], with a small amount of a trimeride
(III), m.p. 113-5°, of (II). Gi-Dihvdroxystearie acid 
(form of m.p. 95°) is oxidised similarly. Acid KMn04 
oxidises (II) to azelaic acid, which is also formed, with
(III), when (I) is kept. With 2x-XaOH at 100°,
(II) gives an oil, (C9H 150 3)4. At higher concn. of 
HIO, and at 50— 55°, (I) gives its trimeride.

E. W. W.
E sters of m ethanetricarboxylic acid. H. J.

Backeb and J. Lolkema (Rec. tray, chim., 1938, 57, 
1234— 1248).—The following diesters of CH2(C02H )2 
(I) are prepared : sec.-Bu, b.p. 118°/12 m m .; Buv, 
m.p. —14°, b.p. 101-5— 102a/15 mm., from BuY0 H -  
CH2(C0Cl)2-PhNMe2 (cf. Gallus and Macbeth. A., 
1938, II, 41); CHEt2, b.p. 136— 137711— 12 mm.; 
n-decyl, m.p. 17-5— 18°, b.p. 216—21772-5 mm., 
from w-decyl alcohol, H2S 0 4, and CX-CH2-C02K at 
150° for 3 hr.; benzyl, b.p. 187°/l-5—2 mm., from
(I), CH„Ph-0H, and H2S 0 4 at 120° for 2 h r .; p-nitro- 
phenyl, m.p. 202—203° (decomp.), from CH2(C0C1)2 
and j)-0H-C6H4-N 02 (water-bath), or from H N 03 and 
CH2(C02Ph)2 at 0° for 10 m in.; p-tolyl. m.p. 69°. The 
following triesters of methanetricarboxylic acid are 
prepared from the corresponding alkyl-malonate and 
-chloroformate in PhMe, e.g., CHNa(C02Me)2-ClC02Me 
(boil for 4 hr.) afford CH(C02Me)3, m.p. 46— 47", 
b.p. 132°/12 mm. (cf. Scholl and Egerer, A., 1913, i, 
588) [C-Ac derivative, b.p. 149— 150°/11— 12 mm.; 
C-Bz derivative, m.p. 83°, b.p. 182— 183°/2-5 mm. 
(cryst. form examined)]; Pr° (prepared in Et20 -  
C6H 0), b.p. 160—161°/10 mm. (Na derivative); Pr0, 
b.p. 139— 140°/9— 10 mm. [N a  derivative and BzCl 
at 120° for 3 hr. give the Bz derivative, m.p. 88° 
(cryst. form examined)]; Bua, b.p. 147', 1—2 mm., 
181— 183°/11 mm. (Na derivative, m.p. 184c) ; Bu$
(II), b.p. 143°/2 mm., 171°/10 mm.; sec .-Bu, b.p. 
139°/2-5 mm.; n-amyl, b.p. 173—174°/2 mm. 
(prepared at 130°), together with some amyl methane- 
tetracarboxylate; isoamyl (III), b.p. 175—176°/2-5— 
3 mm.; CHEt2, b.p. 145— 146°/2 mm.; n-decyl 
(prepared in xylene), m.p. 14-5— 15°, b.p. 208—210°/
0-0015 m m .; cyclohexyl (in xylene at 100° for 7 hr.), 
b.p. 163—164°/0-0004 mm.; the J/c P r7  ester, b.p. 
106-5— 107°/2 mm., is prepared from CH2(C02Pr )̂2 
and ClC02Me (4 hr. at 100°). (II) and (III) with 
N a0M e-Et20  do not give Na derivatives, but afford 
CH2(C02Me)2 and isobutyl and fsoamyl alcohols 
respectively the ?i-amyl ester shows similar partial 
decomp., although it yields a Na derivative. The 
Ph3 ester, m.p. 168° (H N 03 at —5° affords the 
p-nitrophenyl ester, m.p. 199—120°), is prepared by 
the above method (at 80° for 3 hr.), but also from 
CHNa(C02Ph)2-Mg-CCl4-E t20  [0 E t,Mg*CH(C0.,Ph)2] 
and E t0H -C lC 02Ph and decomp, the MgCl-C(C02Ph)3 
with dil. H2S 0 4; some CO(OPh)2 and OPh-CO-OEt 
are formed also (cf. Lund, A., 1934, 869). The latter 
method is adopted to prepare the tri-p-tolyl, m.p.
109— 110-5°; Ph2 mono-p-tolyl, m.p. 110° [from 
CH2(C0,Ph)2-ClC02*CsH4Me-jp], and Ph di-p-tolyl, 
m.p. 109—110° [from CH2(C02-C6H4Me-p)2-ClC02Ph], 
methanetricarboxylaU. 0Et-Mg-CH(C02Ph)2 and BzCl- 
Et20  afford benzoyldiphenylinalonate, m.p. 126-5—  
127-5°. A. T. P.
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6-D eoxy-d-araboascorbic acid [ri-erythro-3- 
keto-6-m ethylpentonolactone]. W. T. J. M organ  
and T. R eic h st ein  (Helv. Chem. Acta, 1938, 21, 
1459— 1463). 2 : 3-isoPropylidene-tf-fructomethylose
(A., 1938, II, 432) is cautiously oxidised by KMn04 to

CMo2< 0 .^ h  1
(I.) H-g-OH I

gH — 1 
Me

ctliAmprojnjlidene-A-glucotnethylosotiic acid (I), m.p. 
147—148° (corr.), [a]*,4 -f  10-7°±0-5° in H20  (K  salt; 
Me ester, m.p. 95— 96°). This is converted by EtO H - 
cone. HG1 at 100° into COMe2 and G-dcoxy-d-arabo- 
ascorbic acid (II) (Pb salt), which is 100—150 times 
less active than ascorbic acid towards guinea-pigs.

i;  h . w .
D ism utation  of the carbonyl oxygen  atom  of 

aldehydes and ketones. N. B orghello  (Atti R. 
1st. Veneto Sci. Lett., 1936, 95, II, 321—327 ; Cliem. 
Zentr., 1937, i, 1404).—The view that carbonyl 
compounds contain, relative to 0 , a bivalent C united 
by secondary valencies or co-ordinatively to H and 
one or two univalent radicals is examined in the light 
of decomp, experiments. The decomp, of COMe., 
and EtCHO over catalysts into CO (180°) and its further 
conversion into C02 and C (>200°) proceeds equally 
easily so that the secondary linkings are of the 
same nature in both (cf. spectroscopic evidence, 
Henri, A., 1935, 10). A. H. C.

Preparation  and u se  of copper-chrom ium  
oxide ca ta lysts for dehydrogenations. R. E.
D u n b a r  (J. Org. Chem., 1938, 3, 242—245).—Prep, 
of Cu-Cr20 3 on an inorg. support (best “ celite,” 
a clay) (a convenient form) and a simple apparatus 
for its use for the prep, o f aldehydes from alcohols are 
described. 56-7 g. of Pr“CHO are obtained from 
100 g. of Bu“OH. R. S. C.

P h oto-decom position  of aldehydes and ketones.
—See A., 1939, I, 35.

D ynam ic iso m er ism  of acetaldehyde-2 : 4-d i- 
nitrophenylhydrazone. W. M. D . B r y a n t  (J. 
Amer. Cheni. Soc., 1938, 60,2814—2815).—The forms, 
m.p. 168-5—170° and 156— 157°, of 
CHMe:N-NH-CfiH3(N 02)2-2 : 4 (A., 1937, II, 5) are 
now considered to be dynamic isomerides. When 
cooled, the melt often gives a. (?) equilibrium mixture, 
m.p. 148°. R. S. C.

p-Chlorobutyric acetals. 0 . W ich terle  and 
I. V avrecka  (Coll. Czech. Chem. Comm., 1938, 10, 
493— 496).—MeOH, HC1, and crotonaldehyde give 
$-chlorobutaldehyde Me2 acetal, b.p. 55— 57°/19 mm.; 
the Prfe, b.p. 102—104713 mm., BuY2, b.p. 130— 
131°/17 mm., and Bue2 compounds, b.p. 129— 130-57 
16 mm., are similarly prepared. F. R. S.

O xidation  of sem iaceta ls . L. Sch ulz  (Schim- 
mel & Co. Ann. Rept., 1938, 119—123).—Mol. 
proportions of n-C9H 19’CHO and BzOH yield with 
Cr03, n-C9H 19,C02Bz in 20% yield via the semiacetal; 
BzOBz is absent since PhCHO forms no semiacetal. 
m-C12H 2S'OH and n-C9H 19‘CHO give both dodecyl

?0 ,H

r' OH V
■— J (II.)

decoate and decyl dodecoate in 50% yield since the 
semiacetals involved hydrolyse less readily. Semi­
acetals oxidise less readily than free alcohols and 
ehloral-decylalcoholate gave (solid Cr03 and C6H G) 
only 1-3% of decyl decoate with 17-7% of decyl 
trichloracetate. Cr03 may be replaced by other 
H-acceptors (peroxides, peracids, etc.) capable of 
addition to the newly formed dipole of the semiacetals 
suggested as occurring th u s: 0H-CHR-0-CH2R' - f
x  -> h - x - o - c h r - o - c h 2r '  -> o : c r - o - c h 2r '  +
XH 2, but experiments to prove this mechanism 
in which X  =  R"CHO were only partly successful 
since ester formation is accompanied by functional 
interchange. T. F. W.

E nol acylates. H. Sch m idt  (Schimmel & Co. 
Ann. Rept., 1938, 124—126).—Boiling mol. propor­
tions of the aldehyde and Ae20  afforded citral enol 
acetate, a. limpid oil with odour of geranyl acetate, 
ciironeltal enol acetate, a colourless oil with fresh 
odour, b.p. 110°/7mm., isodecaldehydc enol acetate, a 
colourless oil, pleasant odour, and hydrocinnamalde- 
hyda enol acetate, a, limpid oil, pleasant odour. The 
action of Ac20  (2-5 mols.) and 100% H 3P 0 4 (1 mol.) 
on the ketone (1 mol.) at —5° gave pulegone enol 
acetate, mint odour, having aD + 53° 57', and isopule- 
gone enol acetate, odour of inenthyl acetate, aD 
4-22° 16'; both Z-menthone, aD —24°, and d-iso- 
menthone, aD ^-84°, yield the same menthone enol 
acetate with an odour pf menthyl acetate, aD +64°. 
Piperitone and carvone yield phenol acetates with the 
enol acetates; no enol acetates were obtained from 
aliphatic or aromatic ketones and camphor. Enol 
acetates of saturated oyclic ketones give with Br and 
HBr, in most cases, bimol. products with loss of 
HBr, and catalytic hydrogenation is not possible. 
With Na and EtOH hydrolysis occurs, followed by 
reduction of the CO group. T. F. W

Interaction betw een  m ethylene rad ica ls and  
hydrogen. C. R o se n b l u m  (J. Amer: Chem. Soc., 
1938, 60, 2819—2820).—When irradiated by a “ hot ” 
Hg arc, keten gives CO and C2H4. Mixtures of keten 
and H2, similarly irradiated at 35° and 200°, give 
1 and 9-6%, respectively,-of CH4 and large amounts 
of saturated and polymerised hydrocarbons, indic­
ating the reaction, CH, -f- Ho ->- Me +  H. •

R. S. C.
B rom ination  of a liphatic ketones. S- V. Shah  

and D. G. P ish a w ik a r  (Current Sci., 1938, 7, 182— 
183).—With an excess of liquid Br (4 days) COMe2 
gives a Br5-, m.p. 72—73°, COMeEt and Ac, give 
Br2- (m.p. 54° and 94°, respectively), COEt2, COPr2, 
COBu%, COBu32, and CO(C6H 13)2 give Br3- (b.p. 
9 0 -9 3 ° /4  mm., 1 2 0 -1 2 3 7 4  mm , 121-123°/4  mm , 
129— 132°/4 mm., and 162—165°/4 mm., respectively), 
(CH2Ac)2 gives a Br8-, m.p. 181°, and COMeBuy 
gives a Br2-derivative, m.p. 69°. The reaction, 
initially slow, is catalysed bv HBr produced. If  
x  =  no. of H on the C adjacent to CO and y  =  no. 
of CO in the compound, then x  — y  ,== iio. of Br 
introduced. R. S. C.

K eto-ethers. III. p-H alogenoethoxy ethyl 
alkyl ketone derived from  ethylene brom ohydrin. 
H . R. H en ze  (J. Org. Chem., 1938, 3, 287).—Correc­
tions (cf. A., 1938, II, 348). R. S. C.
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Steroids and sex  h orm ones. XLVI. Syn­
th eses w ith  ap-diacetylethylene. M. W. G o ld­
berg  and P. Mu l le r  (Helv. Cliim. Acta, 1938, 21, 
1699— 1705).—CHAcICHAc [improved prep, from 
(CHgAc^ and lSe02 (cf. Armstrong, and Robinson, 
A., 1934, 1337)] and GH2;GMe-CMe!GH2 in boiling 
C6H 6 smoothly give 1 : 2-diacetyl-i : 5-dimethyl-Ai- 
cyclo/texene, b.p. 135°/10 mm., m.p. 36-—37° [discmi- 
cdrbazone, m.p. 214;5° (corr.; decomp.)], slowly con­
verted by boiling .O-lN-NaOMo into 3 : 5 : 6-trimethyl- 
4 : 7 : 8 :  9-tetrahydroindone, b.p. 145°/10 mm. [semi- 
carbazone, m.p. 222—223°; (corr.; decomp.)]. 
CNaMeAc-C02E t and COMe;CHaCl in Et,,0 at 0° 
and subsequently at room temp, yield Et afi-dia-cetyl- 
isobutyrate (I), b.p. 120— 121°/10 mm. Et rf-diacetyl- 
n-butyrate (II), b.p. 121— 1249/10 mm., is derived 
similarly from CHNaAc’C02Et and COMe-CHBrMe.
(Ill) when preserved and then warmed gives H 20  
and Et 3-kelo-2 : 5-dimethyl-A4-cydopentenecarboxyl- 
ate, b.p. 10S°/15 mm., which is not sol. in alkalis and 
does not give a colour with FeCl3. Hydrolysis of (II) 
is accompanied by extensive cyclisation whereas (III) 
is converted by boiling 20% aq; K2C03 into aP- 
diacetylpropane, b.p. 73—7 4 °/ll mm. This is 
transformed by aq. H2Se03 into <xfi-diacetylpropeml 
[■y-methyl-Av-prope7ie-$z-dione] (IV), b.p. 83—84°/10 
mm., whioh does not give a. colour with FeGl,; and
8-hydroxy-yrmelhyl-Av-propene-fie-dione, b.p. 135°/15 
mm., which rapidly becomes brown on contact with 
air, gives a violet-red colour with EeCl3, and yields 
Ac2 when ozonised. (IV) and CH21CMe• CMe!CH2 
afford 1 : 2-diacetyl-l : 4 : 5-tri7nethyl-Ai -Gyclohexene, 
b.p. 141°/10 mm. H. W.

Q uantitative form ation  of furfuraldehyde from  
xy lose . E. E. H u g h es and S. F. A cree (j; Res. 
Nat. Bur. Stand., 1938, 21, 327—336).—Examination 
of various methods of formation of furfuraldehyde
(I) by distillation of xylose with 12% 1IC1 shows that 
sources of error in determination of xylose by this 
method are decomp, and volatilisation of (I), effect of 
rubber stoppers, incompleteness of distillation, form­
ation of (I) from hexuronic acid, and substances other 
than (I) and methylfurfuraldehyde in the distillate. A  
100% yield of (I) is obtained by use of special apparatus 
with only glass in contact with hot vapours, and with 
a trap to prevent losses by evaporation from the 
distillate. 12% HC1 saturated with NaCl is used and
(I) removed by steam-distillation. J. D. R.

B ehaviour of anhydrom ethylhexosides to ­
w ards alkaline reagents. P reparation  of deriv­
atives of 3-am inoglucose and 2-am inoaltrose.
S. P ea t  and L. F. W iggins (J.C.S., 1938, 1810— 
1S15).—Further examples are given of hydrolytic 
fission of a sugar anhydro-ring in two alternative 
directions. The glucose derivative formed rarely 
exceeds 10% of the product. 4 : 6-Benzylidene- 
2 : 3-anhydro-a-methylalloside (A., 1938, II, 349) 
with dry N lI3-MeOH at 150° gives, after 35 hr., a 
product, m.p. 162— 166°, [aft0 +119° (all rotations in 
CHC13 unless otherwise stated), and after 3 days a 
mixture aeetylated to 4 : Q-benzylidene-3-acetamido-x- 
methylglucoside 2-acetate (I) (1 part), m.p. 270°, [cc]d
4-44-6°, and -2-acetamido-a.-niethylaltroside 3-acetate 
(10 parts), m.p. 184°, [aft5 4-52*5°. With 0-5%

MeOH-HCl at 55°, followed by Ac20-N a0A c, (I) 
gives 3-acetamido-ix.-methyl{jlucoside triacetate (II), m.p. 
178°, [a]“  +. 101-9°, of which the structure is estab­
lished by prep. by other routes (see below). The 
mixed 3 : 4-anhydro-a-methylalloside and 3 : 6-an- 
hydro-a-methylglucoside (III) [from the alkaline 
hydrolysis product of a-methylglucoside triacetate 
3-2J-toluenesulphonate (IV), from which the 2 :3- 
anhydromethylalloside is removed as the !CHPh 
derivative (cf. loc. cti.)] with MeOH-NH3 at 150° give 
3-amino-a.-methylglucoside, m.p. 167— 168°, [aft8
-f  144-4° in H20  [aeetylated to (II)], and (III); the 
gulosc derivative, presumably also formed, was not 
isolated. The hydrolysis product of p-methylglncos- 
ide triacetate 3-p-toluenesulphonate, freed as beforo 
from the 2 : 3-anhydro-fi-methyglucoside, and thus 
containing the 3 : 4-anhydro-p-methylalloside, gives 
with MeOH-NH3 3-amino-p-methylglucoside (hydro­
chloride, new m.p. 185°, new [aft1 —35° in H20), 
which with Ac20-N a0A c yields ?>-acetamido-$-melhyl- 
glzicoside triacetate, m.p. 160°, [a]},8 —21-4°, converted 
by 2% MeOH-HCl into (II). With MeOH-NH3 at 
150°, (IV) gives (II), which with 6% HCl gives 
3-aminoglucose (4-methylgulose not isolated), and 
with Me2SO.j-NaOH-CCl4 gives 3-acetamido-2 : 4 : 6 - 
trimethyl-a-methylglucoside, m.p. 156° (decomp.), [a]},7 
-+-.131-1°. With MeOH-NH3 at 130°, dimethyl-3 : 4- 
anhydro-P-methylalloside (loc. cit.) gives 3-acetamido- 
2 : (S-dimethyl-$-methylglucoside 4-acetate, m.p. 142°, 
[“ft1 —50-9°, which with Me2S 04-Na0H-CCl4 forms 
‘¿-acetamido-2: 4 : G-trimethyl-fi-methylglucoside, m.p.
134— 135°, [at]!,1 — 82-9°. Dimethyl-2 : 3-anhj'dro-¡3- 
methylalloside (V) with 5% MeOH-NaOMe gives 
3 : 4 :  6-trimethyl-p-methylglucoside (5%) and 2 :4 :6 -  
tr ¡methyl-[i-methylaUroside, a syrup (66%) (hydro­
lysed to 2 : 4 :  6-altrose, new [aft8 -j-38-2°). With 
5% aq. KOH, (V) yields 4 : 6-dimethyl-$-niethylaltros- 
ide, m.p. 118°, [a]]? —49-3°, further hydrolysed to 
4 : 6 -  dimethylaltrose. 4 : 6 -  Benzylidene - 2 : 3 - an - 
hydro-p-methylalloside and boiling 5% MeOH- 
NaOMo give 4 : G-benzylidene-3-methyl-$-methylglucos- 
ide (VI) (12%), m.p. 166°, [a]” —46-0°, and -2-mcihyl- 
$-methylaltroside (72%), m.p. 127— 129°, [aft8 —48-0°. 
The glucosidic character of (VI) is shown by its giving, 
with Purdie’s reagents, 4 :  6-benzylidene-2 : 3-di- 
mothyl-(3-methylglu coside. With aq. KOH, dimethyl- 
2 : 3-anhydro-P-methylalloside gives 4 : G-dimethyl-$- 
methylallroside, m.p. 118°, [a]“ "-49-3° (from which a 
cryst. 4 : 6-dimethylaltrose was not obtained by acid 
hvdrolvsis), and 4 : 6-dimethyl-p-methylglucose.

E. W. W.
S yntheses w ith  5 : 6-anhydro/sopropylidene- 

g lu cose. VII. G lucose 6-phenyl ether. H.
O hle, E. Eui/er, and R. V oullikm e (Ber., 1938, 71, 
[B], 2250—2259).—5 : 6 -Anhydroisopropylidene-
glucose (I) and PhOH in presence of a trace of CSH 5N 
at 110° give isopropylidenegluccse G-Ph ether (II) 
(+ 1 H 20 ), m.p. 61—62°, .[a]?,1 -2 -8 1 °  in CHC13, [aft1 
— 11-17° in MeOH, -11 -9° in 50% AcOH [diacetate
(III), m.p. 109°, [a]?,0 -10-16° in CHC13, -10-07° in 
AcOH; non-cryst. dibenzoate', 3 : G-di-~p-tolmnesul- 
phonate, m.p. 131°, [aft0 4-29-62° in CHCL,]. (II) is 
converted by C0Me2-CuS04-H 2S 04 into isoch'iso- 
propylideneglucdse G-Ph ether, m.p. 133°, [aft0 +31-40° 
in CHC13. 50% . AcOH at 100° hydrolyses . (II) to
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a-glucose 6-Ph ether (III), rn.p. 180°, [<*]d +140-5° to 
+88-32° in C5H 5N  in 6 days, [aft» +63-85° in H ,0 -  
C6H 5N (1: I) (equilibrium after 2 niin.); the phenyl- 
hydrazone is resinous whereas the phenylosazone has 
rn.p. 174°, [aft9 -125-4° to -73 -4°. ( I l l)  and Ac20  
in C5H 5N at —10° and then at 37° yield a mixture 
from which a-glucose 6-Ph ether 1 : 2 : 3 : 4 -tetra­
acetate, m.p. 127°, [aft0 +117-4° in CHC13, is isolated. 
The mixtiire is transformed by HBr-AcOH at 20° 
into u-1-bronioglucose. 6-Ph ether 2 : 3 : 4-triacetate, 
m.p. 93—94°, [aft0 +204° in CHC13, converted by 
AgOAc in AcOH into ^-glucose 6-PA ether 1 : 2 : 3 : 4- 
tetra-acetate, m.p. 142-5°, [a]“  +28-37° in CHC13, and 
by Ag2C03 in boiling MeOH into [i-methylglucoside 
6-Ph ether 2 : 3 :  4-triacetate, m.p. 122—123-5°, [aft1'5 
—2-66° in CHC13; the latter compound is hydrolysed 
by NHj-MeOH at 20° to $-methylglucoside 6-Ph 
ether, m.p. 135—136°, [a]“  —16-88° in COMe2, also 
obtained by direct glueosidification of (IV). ( I ll)  
and boiling 50% AcOH give a mixture of the a- and 
fi-forms of glucose 6-Ph ether 3 : 5-diacetate. (I) and 
p-C6H4Br*OH give isopropylideneglucose 6-p-bromo- 
phenyl ether, m.p. 63°, [a]“  —4-64° in CHC13, hydro­
lysed by boiling 50% AcOH to a-glucose G-p-bromo- 
phenyl ether, m.p. 166°, [aft0 +91-36° to +58-18° in 
C5H 5N  in 92 hr. [phenylosazone, m.p. 200—201° 
(decomp.); [aft0 —101-94° to —55-S0° in C5H 5N]. 
The mixture of stereoisomeric glucose 6-p-bromophenyl 
ether tetra-acetates, m.p. 11.9-5—-122°, becoming trans­
parent at 127°, is converted by HBr-AcOH into 
a-l-bromoglucose 6-p-bromophenyl ether 2 : 3 : 4-tri­
acetate, m.p. 140— 141°, [aft0 +169-7° in CHCL, 
whence (Ag2CO, in boiling MeOH) R-methiylglucoside 
()-]t-bromopkenyi ether 2 : 3 :  4-triacetate, m.p. 142-5°, 
[aft +3-02° in CHC13. 23-OH-C6H4-OBz at 160° gives 
isopropylideneglucose 6 -p- 6enzoyloxyphenyl ether, m.p. 
166°, [aft8 —2-50° in CHCI3 (3 : 5-diacetate, m.p. 166°, 
[a]™ -15-83° in CHC13). o-N 02-C6H4-OH at >140° 
without catalyst yields isopropylideneglucose 6-o- 
nitrophenyl ether, m.p. 105°, or (+0-5H 20) m.p.
98—99°, [a]“ +7-16° in CHC13, but cryst. compounds 
could not be obtained from m- or p -N 02*C6H4-0H. 
(i-C10H--OH at 140° affords isopropylideneglucose 
6-^-naphthyl ether, m.p. 116—117°, [aft9 —80° in 
CHC1, (3 : 5-diacetate, m.p. 131— 132°, [ « $  -12-55°  
in CHClj), whence a-glucose 6-$-naphthyl ether, m.p. 
170— 17i°, [aft* +98° (const.) in C5H 5N, [aft9 + 88° 
to + 59° in C6H 5N -H ,0  (95 :5) in 4 hr. [phenylhydr- 
azone, m.p. 165°, [aft -8 -7 5 ° in C5H 5N -EtO H  (4 : 6); 
phenylosazone, m.p. 187°, [aft9 —109-7° to -103-9° in 
C5H 5N-EtOH ( 4 : 6) in 30 min.]. a-Glucose 6-P- 
naphthyl ether 1 : 2 : 3 : 4 -tetra-acetate, m.p. 162°, 
[«ft +107-5° in CHC13, is transformed by HBr-AcOH 
at 20° into a-bromoglucose 6-$-naphtliyl ether 2 : 3 : 4 -  
triacetate, m.p. 141 [a 2D° +177-0° in CHC13. This 
is converted by CrH5N and Ag2S 04 into the pyridinium  
sulphate, C^H^OęóNS, m .p." 151°, [aft0 +14-23° in 
CHC13, by AgOAc in AcOH into p-glucose 6-$-naphthyl 
ether 1 : 2 : 3 :  4-tetra-acetate, m.p. 165— 166°, [aft0 
+28-5° in CHC13, and by Ag2C03 and boiling MeOH 
into $-methylglucoside G-p-naphthyl ether 2 : 3 :  4-tri­
acetate, m.p. 151°, [aft0 +6-0° in CHC13. H. W.

Syn th esis of 2 : 4  : 6 -trim eth y lg lu cose and its  
relationship  to yeast g lucan . K. F reu d en b erg

and E. P lank en h o rn  (Annalen, 1938, 536, 257—  
266).—3-Benzylditsopropylideneglucose is converted 
into 3-benzylglucose and thence by Ae20  and C5H 5N  
at 30° into $-3-benzylglucose 1 : 2  :4  : 6-tetra-acetate
(I), m.p., 107°, [a ft0 -1 -2 3 °  in CHC13. This is 
hydrogenated (Pd-C in AcOH) to p-glucose 1 : 2 : 4 : 6- 
tetra-acetate, m.p. 127°, [a ft0 —13-5° in CHC13 (whence 
P-glucose penta-acetate and 1 : 2 : 4 :  6-tetra-acetate
3-j)-toluenesulphonate, m.p. 174°), and converted in 
presence of Pt into $-3-hexahydrobenzylglucose 
1 : 2 : 4 : 6-tetra-acetate, m.p. 123°, [aft0 + l- l° M n  
COMe2. Repeated methylation of (I) in COMe2 by 
50% KOH and Me2S 0 4 at room temp, and then at 
50° gives '¿-benzyl-2 : 4 : 6-trimethyl-a$-methylglucoside
(II), b.p. 149°/0-4 mm., [a ft0 +43-50° in EtOH  
(separation of a - and (3-forms not attempted), from 
which by hydrolysis (5% HCl-MeOH at 70°) 3- 
benzyl-2 : 4 : 6-trimethylglucose, m.p. 127— 128°, [ a f t  
+54-6° in CHC13, is obtained. With Na at 100°
(II) gives 2 : 4 :  6-trimethyl-P-methylglucoside, m.p. 
70—71°, [ a f t  -1 9 -3 °  in H 20  (whence 2 : 4 : 6 -
trimethyl-$-methylglucoside Z-p-toluenesulphonate, m.p. 
104°, [a ft0 -47-45° in CHC13), hydrolysed (5% HC1 
at 100°) to 2 :4  : 6-trimethylglucose, m.p. 123°, 
[a ft0 +108° in MeOH, identical with the products of 
Haworth and Sedgwick (A., 1926, 1228) and Zech- 
meister and Toth (A., 1934, 810). The following 
compounds are incidentally described: 3-benziyl-
glucose 1 : 2 : 4 :  6-tetrabenzoate, m.p. 203°, [a ft0 + 8-6° 
in CHC13; 3-nitrobenzylglucose l-nitrate 2 : 4 : 6 -
triacetate, m.p. 116°,! [a ft0 +80-0° in CHC13, from (I) 
and fuming H N 03 in CHC13; 3 -hexahydrobenzyl-
1 : 2-acetonylglucose 5 : 6-diacetate, m.p. 66°, [a ft0 
—21-1° in CHC13, by hydrogenation (Pt sponge in 
AcOH) of the corresponding 3-CH2Ph compound; 
3 - benzyl - 6 - triphenylmethylglucose 1 : 2 :  4 - triacetate
(mixture of isomerides), m.p. 200° after softening at 
145°, [a ft0 +50-3° in CHC13; dimethylanhydro-$-
methylhexoside, b.p. S5°/0-l mm., m.p. 47—48°, 
[a ft0 —158-0° in H20 , by methylation of [3-methyl- 
glucoside triacetate 3-jp-toIuenesulphonate (III) with 
NaOH and Me2S 04; anhydro-§-methylhexoside di­
acetate, liquid, [a f t0 —120° in C H C l3, by the successive 
treatment of (III) with NaOEt in CHC13 and Ac20  
in CbH 5N ; 3 : 6-anhydro-^-rnelhylglucoside 2 : 4 -di- 
acetate, m.p. 78—79°, [a ft0 -1 0 7 °  in CHC13.

H. W.
A cetone [isopropylidene] derivatives of the  

su gars and their  transform ations. X X II. N ew  
conversion of isopropylideneglucose into 3 :  6- 
anhydroglucose. S tereochem istry  of ethylene  
oxides. H. Oh le  and H. W ilc k e  [with, in part, K. 
T essm ar] (Ber., 1938, 71, [B], 2316—2327).—Ad­
dition to ethylene oxides occurs in three phases. 
The first consists of the union by the adding ions 
at the ends of the dipole of the mols., the second in 
the fission of a C-O- linking of the ethylene oxide 
ring to the zwitterion which in the third phase reacts 
with the adding ions. The first and third phases 
are, as ionic reactions, instantaneous and involve 
liberation of energy whereas the second requires 
energy and controls the rate of reaction. If the oxide 
contains no other polar group and the space fulfil­
ment of the substituents permits an adequate ap­
proach of the adding ions to one of the two C atoms
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of the ethylene oxide ring in the direction of its 
dipole, addition is invariably accompanied by Walden 
inversion. If other polar groups are present-their 
mutual influence changes the position of the dipole 
moment of the ethylene oxide group and the orient­
ation of the adding ions is determined by the total 
moment of the mol. resulting from the combination 
of the individual moments. In these circumstances 
the addition of the anion can occur without Walden 
inversion and prediction of the course of addition 
is impossible.

i-soPropylideneglucose 5 : 6-diacetate 3-p-toluene- 
sulphonate is hydrolysed by N-NaOH in boiling 
COMe2 to isopropylideneglucose (I) in 83% yield; 
formation of an inner ether cannot be detected. 
Gradual addition of n-KOH to (3-methylgluco- 
furanoside 2 : 5 :  6-triacetate 3-^-toluenesulphonate 
in boiling aq. COMe2 gives 3 : 6-anhydro-[i-methyl- 
glucofuranoside, b.p. 141— 142°/0-08 mm., m.p. 98°, 
Md —49-5° in H20  (2 : 5-dibenzoate, m.p. 99°, [<x]c 
+2-8° in CHClg; 2 : 5-di-p-toluenesulphonatc, m.p.
130-5°, [a]|° +55-7° in CHC13) ; it is hydrolysed by
0-03n-H2S 04 at 100° to 3 : 6-anhydroglucose, m.p. 
110°, [a]p +49-1° in H20 . tsoPropylideneglucose 
5 : 6-dibenzoatc 3-^-toluenesulphonate is transformed 
by HBr-AcOH followed by addition of E t20  into 
\-bromo-$-glucofuranose 2-acetate 5 : 6-dibenzoate
3-p-toluenesulphonate, m.p. (indef.) 123—135°, [a]“  
— 101° in CHC13. Gradual addition of n-KOH to a 
boiling solution of [3-methylglucofuranoside 2-acetate 
5 : 6-dibenzoate 3-p-toluenesulphonate in aq. COMe2 
leads mainly to the non-cryst. 2 :3 -anhydro-fi- 
methyl-a-allofuranoside 5 : 6-dibenzoate, [a]|° —96-2° 
in EtOH, hydrolysed by boiling 2s-NaOH to 3 : 6- 
anhydro-(3-methylglucofuranoside, m.p. 98°, [a ]“
-4 9 -6 °  in H20 . (I) and p-CGH4Me-S02Cl in C5H §N -  
CHCI3 at 40° give isopropylideneglucose tvi-p- 
toluenesulphonate, m.p. 129°, [a]^ —5-4° in CHC13. 
Titration of p-methylglucofuranoside 2-acetate 3 : 5 : 6 -  
tri-p-toluenesulphonate in boiling COMe2 with w- 
NaOH (phenolphthalein) affords 2 : 3-anhydro-fi- 
methylallofuranoside 5 : 6-di-j)-toluenesulphonate, m.p.
115-5— 116°, [a ]|°  -2 6 -3 °  in CHC13, in 78% yield. 
Under similar conditions fj-methylglucofuranoside
2-acetate 6-benzoate 3 : 5-di-p-toluenesulphonate 
yields 2 : 3 - a nhydro-(3 - met hylallofu ranos ide 6-benzoate
S-'p-toluenesulphonate, m.p. 111°, [a ]“  —45-0° in 
CHC13, in 66% yield. Hydrolysis of the pyroid 
[3-methylglucoside 2 : 4 : 6-triacetate 3-jj-toluene- 
sulphonate (II) appears to give exclusively 3 : 4 -  
anhydromethylalloside or a transformation product 
thereof. (II) is converted by TiCl4 in CHC13 into
a.-methylglucopyranoside 2 : 4 :  6-triacetate 3-p-toluene- 
svlphonate, m.p. 95—96° [a]“  +84-1° in CHC13.

H. W.
Acetone [isopropylidene] derivatives oi the  

su gars and th eir  transform ations. XXI. T ran s­
form ation  of 1 : 2-isopropylidene-fl-d-fructose  
in to  3-m ethyl-d -sorbose. S tereochem istry  of 
the ethylene oxides. H. O h le  and C. A. Schdltz 
(Ber., 1938, 71, [23], 2302—2315; cf. A., 1935, 735). 
— 1 : 2-woPropylidene-p-d-fructose 3-benzoate (I), 
m.p. 197— 199°, [a]D —151-8°, is obtained in 90—95% 
yield by the action'of 80% AcOH at 40° on 1 : 2 : 4 : 5- 
diisopropylidene-P-rf-fructose 3-benzoate, into which

it is re-converted by COMe2 containing CuS04.
1-: 2-woPropylidene-p-rf-fructo.se 3-acetate (II), m.p. 
152—153°, is best prepared (yield 70%) from the 
1 : 2 : 4 : 5-ditsopropylidene compound and 0-33n- 
H2S 04 in Pr°OH at 40°.- (I) and p-C6H4Me-S02Cl 
in"C5H 5N  at 40° slowly yield 1 : 2-isopropyUdene-$- 
d-fructose 3-benzoate 4: 5-di-p-toluenesulphonate (III), 
m.p. 164— 165° (subsequent decomp.), [a]?,0 —175-0° in 
CHC13, from which a monotoluenesiilphonate could 
not be prepared conveniently. 1 : 2-isoPropylidene- 
P-d-fructose 3-acetate 4 : 5-di-p-toluenesulphonate, pre­
pared similarly, has m.p. 127— 128°, [a]“  —119-5° in 
CHC13. 1 : 2-\s,oPropylidcne-$-d-fructose 3-benzoate 
4 : 5-di-2’-naphthalenesulphonatc, decomp, about 150°, 
[a]”  —121-2° in CHC13, is described. (II) and
2-C10H 7-SO2Cl (in suitable proportion) in C5H SN at 
about 40° give 1 : 2-isopropylidene-^-A-fructose 3- 
acetate 4 : 5-di-2' -naphthalcnesulphonate, m.p. 132—  
133°, [ajg1 —100° in CHC13. Reduction of the rel­
ative amount of 2-C10H 7,SO2Cl permits the isolation 
of (after subsequent acetylation) 1 : 2-isopropylidene- 
[i-d-fructose 3 : 5-diacetate 4-2'-naphthalenemlphonate
(IV), m.p. 142-5— 143°, [a]“  -116-1° in CHC13, and 
1 : 2-isopropylidene-fi-d-fructose 5-acetate 3-benzoate
4-2'-naphthalenesulphonate, m.p. 135—136°, [a]“  
— 160-0° in CHClg. Attempts to remove the Bz 
group catalytically or with a mol. amount of NaOMe 
from (IV) were unsuccessful but it is converted by 
the gradual addition of N-NaOH to it in EtOH into 
3 : 4-anhydro-l : 2-\sopropylidene-^-d-tagalose 5-p- 
toluenesulphonate (¿1), m.p. 117— 118°, [a]“  —27-0°

0 °< (

O"-—>CMe< 5 3 > cM e2
)H

•O-SO2-C0H4Me 
"H2 (A.)

in CHC13. (IV) is converted by the successive action 
of NaOMe and Ac20-C 5H sN  into 3 : 4-anhydro-l : 2- 
isopropylidene-$-d-tagatose 5-acetate (V), m.p. 80—81°, 
[ag? —28-6° in CHClg, whence 3 : 4-anhydro-l : 2-iso- 
propylidene-fj-d-tagalose, m.p. 81—82°, [a]£>° 80-7
in CHC13, [oc]£ —60-0° in H20 , which is hydrolysed 
by 0-1n-H2S 04 to 3 : 4-anhydro-^-d-tagatose, m.p. 
142— 145° “(subsequent decomp.), [a]f,° -5 6 -0 °  to 
+16-8° in H 20  in 21 hr. (V) is transformed by 
Ac20 , AcOH, and C5H 5N  at 100° into 1 :2-usopropyl- 
idene-p-d-fructose triacetate, m.p. 98-5—99-5°, [a]n° 
— 135-7° in EtOH, and converted by NaOMe in boil­
ing MeOH into 3-methyl-) : 2-\mpropylidene-^-d-sor- 
bose (23), m.p. 121—122°, OH0 -6 6 -3 °  in EtOH [with 
(?) 4 -rnethyl\sopropylidenefructose, b.p. 129— 131°/ 
0-08 mm., [a]!“ —98-7° in EtOH], which is transformed 
with difficulty into the Mez ether, b.p. 99— 101°/0-2 
mm., [a]S* —59-6° in H20 . 3-Methyl-d-sorbose has 
m.p. 152—153°, [a]i,° —28-3° in H20 . 3 : 4-Anhydro- 
1 : 2 -isopropylidene-p-d-tagatose 5-2'-naphthalenesul- 
phonate, decomp. 140°, [a]”  —38-7° in CHC13, is 
described. The fission of the S3Tupv isopropylidene- 
fructose 3-acetate mononaphthalenesulphonate is dis­
cussed. W.

T rity lation  of a-I-sorbose. Y. K h o u v in e  and 
F . Va l e n t in  (Com pt. rend., 1938, 207, 636—638).—
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a-i-Methylsorboside with CPh3Cl in CSH5N, followed 
by AcCl in C5H5N, affords \4riphmyhnethyl-a-\- 
methylsorboside 3 : 4 :  5-triacetale, m.p. (block) 185°, 
[*]w8 4-76-8° in C6H fil converted by AcOH-HBr into 
a-l-methylsorboside 3 : 4 :  5-triacetate; m.p. (block) 81°. 
1 : 6- Ditriphenylmethyl - 2 : 3 - isopropylidcrte-a-Z-sor- 
bofaranose 4-acetate (cf. Ohle, A., i938, II , 173) 
treated as abovo affords 2 : 3-iaopropylidene-a.-Lsorbo- 
furanose 4-acetate, m.p. (block) 100°, [a]3?8 +23-0° in 
CHClj. 2 : 3 : 4 : 6-Diisopropylidene-a-Z-sorbofuranose 
with CPhjCl affords \-triphenylmethyl-'2 : 3 : 4 : 6-diiso- 
propylide7ie-tt.-\-sorbofuranose, m.p. (block) 182°, [a]J?s 
-2 9 -6 °  in CHC13. J. L. D.

T herm al decom position  of certa in  g lu cosid es.
Z. J erzm a n o w sk a  and S. K e,O s6w na (Rocz. Chem., 
1938,18,234—244).—Hyperin [from Hypericum perf,; 
identical with Sando’s 3-galactosidylquercetin (A., 
1937, II, 206)] and Ac20  (2 hr. at the b.p.) yield 
hyperin ocla-acetate, amorphous, m.p. 100—105°. This, 
when heated at 200°/'0-001 mm., yields 2-hydroxy-ci- 
galactal tetra-acetate and quercetin 5 : 7 : 3 ' :  4'-tetra- 
acetate (I), m.p. 159— 160°. Quercetin hepta-acetate 
decomposes analogously, at 250°/0-001 mm., to yield 
(I) and 2-hydroxy-\-rhamnal triacetate, m.p. 74°, [a]?,0 
+  65° in CHCI3. The thermal decomp, of phloridzin 
hepta-acetate proceeds differently, the products 
being (3-glucose penta-acetate and 5-hydroxy-7 -acet- 
oxy-4-[$-(4'-acetoxyphenyl)ethyl]coumarin, m.p. 120—  
121°. Arbutin acetate distils unchanged at 200—  
250°/10 mm., whilst at higher pressures it undergoes 
profound decomp., to yield tarry products, of which 
only p-C8H4(OAc)2 was identified. R. T.

H eterosides of feebly basic  am in es. M. F e e r e - 
jacque  (Compt. rend., 1938, 207, 638— 640; cf. A., 
1936, 716).—Glucose with ;j-N02-C(.H.,-NH2 in AcOH- 
MeOH at 60° affords fi-glucosidyl-p-riitroaniUde, m.p. 
about 175° (/lc4, m.p. ~155°, and A c., m.p. ~16I°, 
derivatives). The following are prepared similarly: 
$-mannosidyl-, m.p. ~209° (Ac4 derivative, m.p. 
~184°), $-galactosidyl-, m.p. -~203? (-4 c, and 
Acs derivatives, m.p. indefinite and ~140°, respec­
tively), and fi-rhamnosidyl-, m.p. ~208° (Ac3 deriv­
ative, m.p. ~209°), -p-7iitroanilide; $-glucosidyl-, m.p. 
~175° (-4c, derivative, m.p. ~136°),, $-mannosidyl-, 
m.p. ^199°, and 3-rhamnosidyl-, m.p, ~150°, 
m - nilroanilide; fi - mannosidyl-o-nitroanilide, m.p. 
~196° ,{,4c4 derivative, m.p. ~126°). Vais, for [a]!,0 
are listed. Solutions of the above compounds in 
CbH5N or HaO are not mutarotatory. The hetcrosides 
with cold A c20-C 5HsN afford Ac3 or Ac4 derivatives; 
in the presence of ZnCl2 at 100°, Ac6 derivatives are 
formed. J. L. D.

H em icellu loses from  cottonseed h u lls . E.
A nderson, J. HEifflTMAN, and M. S e e le y  (J. Biol. 
Chcm., 1938, 1 2 6 /1 7 5 — 179; cf. A., 1932, 47).—By 
fractional pptn. and chlorination or bromination of 
the unknown; impurity; (I), white hemicelluloses are 
obtained from cottonseed hulls in two fractions, 
having 1 mol. of d-glucuronic acid (II) combined 
with 10 and 15 mols. of rf-xylose. In the unhalogen- 
bted products, (I) 6nd (II) bear a const; ra tio ..:

M acrom olecular com pounds. CCH. O xid­
ative degradation of ce llu loses in  phosphoric  
acid . H. S ta u d x n g e r  and I. J u e is c i i  (Ber., 1938, 
71, [jB ], 2283—2289).—The viscosity of solutions of 
cellulose (I) in H3P 0 4 is determined before and after 
addition of so much KMn04 as is; necessary to cause 
fission of the mol. of (I) to half its degree of poly­
merisation. The amount of O required for this pur­
pose does not depend greatly on the type of (I) and 
is somewhat greater for the more highly polymerised 
than for the somewhat degraded products. Marked 
chemical change is  caused in 7-5 g. of (I) by 1 mg. of
O. Since the amount of (I) is not appreciably altered 
by degradation it follows that 0  attacks the glucose 
residues within the chain and not at the ends. Pos­
sibly the thread mols. of (I) are not quite uniformly 
constructed and at certain points possess reactive 
groups which the oxidising agent attacks with par­
ticular readiness. H. W.

Structure of cellu lose ethers obtained by the  
m ethylation  of cellu lose m ateria ls  d ispersed  in  
quaternary am m on iu m  b ases. J. Compton (J. 
Amer. Chem. Soc., 1938, 6 0 , 2823).—Dispersions of 
wood pulp or viscose rayon in (CH2Ph)2NMe2-OH 
with Me2S04 gives a product (I) (OMe 12—16%), 
converted by Ac20-C 5H5N  and subsequent heating 
with MeOH at 125° in 30—35% yield into a- (mainly) 
and [3-methyIglucoside and a syrup, which with 
Ac20 -C 5H 5N gives methyltrimethylglucoside acetate, 
methyldimethylglucoside diacetate, a-methyl-2- 
methylglucoside triacetate, and p-methylglucoside 
tetra-acetate. Acetolysis of (I) gives 5% of cellobiose 
octa-acetate. (I) is thus similar to the product 
obtained by Cu(OH)2-NaOH etc. Cellulose is thus 
dispersed in (CH2Ph)2NMe2-OH as particles, confirm­
ing the fact that particles of about 1 ¡1. diameter are 
made visible by the slit ultra-microscope.

R. S. C.
R elative rate of r ing-closure reactions.—See

A., 1939,1, 32.
PP'p"-Trichlorotriethylamine. J. P. Maso n  and

D. J. Gasch (J. Amer. Chem. Soc,, 1938, 6 0 , 2816— 
2S17).—N(CH2-CH2C1)3, b.p. 143—1440/5 mm., pre­
pared in 92% yield, is rather unstable. R. S. C.

T im e factor in  the in teraction  of am ino-acids  
w ith  su gars. M. F r a n k e l  and A. K a t ch alsk y  
(Biochem. J., 1938, 32, 1904— 1907; cf. A., 1937, II, 
.402; Balson and Lawson, A., 1938, II, 120).—At 
-20°; and ;varying initial p n no decrease in pH occurs 
in aq, mixtures of non-aldchydic sugars (sucrose, 
fructose) and glycine to which NaOH is .added, and 
the potentiometric titration curve is not affected by 
the length of the intervals between the additions of 
NaOH. When aldehydic sugars (glucose, galactose) 
are used the p& is decreased, the extent of the rapid 
and marked decrease increasing when the. intervals 
between, additions o f NaOH. are increased. The 
decrease is not due solely to>the>aciditv of the’sugars.

W. McO.
S ynthesis of rfi-glutam ic acid. C. S. Marvel 

and M. P. S to dd ar d  (J. Org. Chem;, 1938,: 3, 
198^—203).—dZ-Glutamic acid (I) is obtained in 
70—75_% yield from o-C6H4(C0)2N-CH(C02E t)2 (II), 
CH2:CH-C02Me (III), and NaOEt-EtOH, or in 57?/0
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yield from (II), CH2Cl-CIL>-C02Et, and slightly >  1 
mol. of NaOEt in EtOH [by way of (111)]. 
CHNa(C02E t)2 and (III) give Me yy-dicarbethoxy-ni 
butyrate, b-p. 156—162°/18 mm., Converted by Br- 
CC14 into the y-Br-ester, b.p. 129—133°/2 mm.;, which 
with NII3-MeOH gives Br' but very little NH2-acid, 
and with o-C6H4(CO)2NK gives compounds, hydrolysed 
mainly to glutaric acid. C02H-[CH2]2-CBr(C02H )2 
and aq. N H , givo y-carboxy-y-butyrolactone.

R. S .  C.
R otatory pow er of citru lline. Syn th esis of the 

optically  active product. R. D uschinsky- (Compt. 
rend., 1938, 2 0 7 , 735—737).—Citrulline from the 
press juice of the water-melon (A., 1930, 1224) has 
m.p. 219—220°, [a]“  +3-7° in H 20 . Z(+)-Ornithine 
treated by Kurtz’s method yields Z(+)-citrulline, m.p.
220—221°, [a]^ +3-4° in H20 . [a]n° varies with p u, as 
in the case of all a-NHj-acids (cf. ibid., 460).

J. L. D.
M ethionine. I. Interaction of m ethionine  

and other am ino-acids w ith  m ercuric chloride.
G. T o e n n ie s  and J. J. K olb (J. Biol. Chcm., 1938, 
126 , 367—379).—The ppt. obtained by the inter­
action of methionine (I) and HgCl2 is 
[SMe-CH2-CH2-CH(NH2)-C02]2Hg +  4HgCl2. Com­
plete pptn. is favoured by neutrality, absence of Cl', 
presence of EtOH, and removal with Hg(OAc)2 of 
Cl' produced by the interaction. Basic NH2-acids 
yield ppts. with HgCl2, and acid NH2-acids with 
Hg" [from Hg(OAc)2] and hence should be removed 
before pptn. of (I). Neutral NH2-acids yield sol. 
compounds with HgCl2 with liberation of HC1, the 
effect of which is counteracted by using excess of 
HgCl2 and adding Hg(OAc)2 and alkali. W. McC.

D ifferences in  the reactiv ity  of th io l and disul- 
phido-groups in  organic com pounds. A. Scho- 
b e r l  and E. Krumey (Ber., 1938, 71, [B], 2361— 
2371).—The method used for the determination of 
cystine (I) and cysteine (II) by phosphotungstic acid
(III) (A., 1938, II, 211) can be extended immediately 
to SS- (IV) but not to SH- (V) -glutathione. In 
acetate buffer at j)a 5-2 (IV) reacts smoothly with 
Na2S 0 3 : G-S-S-G +  Na2S 03 =  G-SNa +  G-S-S03Na,
and (V) thus produced can be oxidised by (III). 
Since the S*S' groups of (I) and (IV) have the same 
reduction equiv. towards (III) the determination of 
the purity of preps, of (IV) is simply effected by 
comparative measurements. At pK 5-2 (V) does not 
reduce (III) as strongly „as (II) and, under these 
conditions the two compounds have not the same 
reduction equiv. but1 at pK 7-3 the reducing; power 
o f (V) is equal to that of (II) at p B 5-2 . jsoCysteine 
and SH*CH2-C02H completely reduce (III) ,at p K 5 
and have high extinction coeffs. at p n 4. The max. 
p u for (I) is ~ 5 . SH-[CH2]2-C02H and (V) exhibit 
full reducing power at p n 6 . When the max. of a 
thiol is reached it is little influenced by further in­
crease. in alkalinity. a-SH acids display reducing 
power at lower Pn than do the corresponding p-SH 
acids. The experiments are hot independent of the 
particular buffer used. Thus a P 0 4'" buffer with pa 
about 5-9 gives much smaller colour intensities with
(V) and SH'[CH2]2,COiH than does an acetate buffer 
of like pn  whereas with a-SH acids this influence is

not observed. The aotion of Na2S 0 3 on S*S com­
pounds also depends greatly on pB, the yield of SH- 
compound increasing very rapidly with increase of 
p H from 3-5 to 5-0; differences are encountered in 
different systems. (•S‘CH2-CO0H )2 cannot be deter­
mined by (III) at p a 5-2 but this is readily done at 
greater p n, suitably in presence of NaHC03. 
(•S‘CHMe*C02H )2 is not attacked by Na2S 0 3 at p a 
12 and its colorimetric determination by means of (III) 
shows the firmness of the S-S linking. Even at p a 13 
the completion of the reaction remains uncertain. 
At higher temp, the colour intensities attain the 
expected vals. but there is a danger of hydrolysis of 
the S-S linking. H. W.

D ecom position  of cystin e  in  aqueous solution . 
J. I. R outh  (J. Biol. Chem., 1938,, 1 2 6 , 147— 154; 
cf. Shinohara et al., A., 1934, 761).—Cystine when
boiled with H 20  in air or N , gives H2S and S (ratio
~ 2  : 1 after long boiling) and cysteine. Tho concn. 
of cysteine (determined by Shinohara’s method) rises 
to a max. and then falls. Traces of acidic products 
are formed, but no NH3. A. Li.

B ehaviour of carbam ide on h eatin g . J . K r u s - 
tin so n s  (Z. Elektrochem., 1938, 4 4 , 790—791).—  
NH3 is absorbed rapidly by CO(NH2)2 at 104— 139°; 
at higher temp, the absorbed NIL is freed.

E. S. H.
Condensation of esters of unsaturated  acids  

w ith  carbam ide. IV. Z. J erzm anow ska  and
I. Gamota (Rocz. Chem., 1938, 18 , 245— 249).— 
[:C(C02E t)2]2 (I) and CS(NH2)2 are heated with 
NaOEt in EtOH (30 min. at the b.p.), to yield thio- 
hydurylic acid (II), instead of the expected thiospiro- 
hydantoin. (II) originates from condensation with 
CS(NH2)2 of [-CH(C02Et)2]2, formed by reduction of 
(I) with NaOEt, ' R. T.

Carbonyl cyanide. II. R. M alachow ski and 
H. P isarska (Ber., 1938, 7 1 , [/¿j, 2239—2240; cf. 
A., 1937, II, 282).—CO(CH:N-OH)2 is transformed 
by (EtC0)20  at 60—65° into its dipropionate (I), 
ni.p. 84—85°, which passes at 100— 110°/1 mm. into 
EtC02H and propionoximinoacetomtrile, b.p. 115°/1 
mm., m.p. 43—44°; at 160—1S0°/130— 140 mm. 
this gives CO(CN)2 in 31-2% yield. (I) is therefore not 
preferable to the corresponding acetate for tho prep, 
of CO(CN)2. An improved prep, of 
OAc-N^CH-CO-CN is described. H. W.

Form ation of a-am inoisobutyron itrile.—See 
A., 1939,1, 32.

Syn th esis of creatinephosphoric acid . K.
Zeil e  and H. Me y e r  (Z. physiol. Chem., 1938, 2 5 6 ,  
131— 140 ; cf. A., 1938, II, 157).—Methylallylaniline, 
from CH2;CH-CH2Br and NHPhMe, with HC1 and 
N aN 02 yields the corresponding NO-compound which, 
hydrolysed with alkali, gives methylallylamine (I).
(I) with the sulphate of ¿somethylthiocarbamide gives 
methylallylguanidine [sulphate (II) with 0-5H2SO4, 
decomp. 245p; picrate; diphenylphosphate, m.p. 77°, 
from (II) and (OPh)2POCl]. (II) with Ba(Mn04)2 
gives creatine in 14% yield. The Ca salt of creatine­
phosphoric acid (III) with dry HC1 at 103° for 3 hr. 
yields creatinine,. inorg. P 0 4"', and a substance 
similar td or identical with the phosphate o f methyl-
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hydantoic acid (Ca salt). Na creatininephosphate 
with O-lN-NaOH at 100° for 10 min. gives an approx. 
100% yield of (III). isoCreatinephosphorie acid 
is identical with natural (III). The results and 
electrochemical data confirm the view that (III) is 
C02H-CH2-NMe-C(NH)-NH-P0(0H)2. W. McC.

O ptical rotation  of a G rignard reagent. F. C.
W hitmore and B. R. H arrim an  (J. Amer. Chem. 
Soc., 1938, 60, 2821—2822).—CHMeEtBr, [ilTg? 
—4-35°, in Bua20  gives a Grignard reagent, which 
after removal of excess of bromine, has [J/]d +5-36°.

R. S. C.
Reducing action of prim ary G rignard reagents  

w ith  trim ethylacetyl chloride. F. C. W hitmore, 
R. E. Me y e e , G. W. P ed lo w , jun., and A. H. P o pk in  
(J. Amer. Chem. Soc., 1938, 6 0 , 2788—2789).—Ad­
dition of BuyC0Cl to an excess of MgRCl gives 
CH,Buy-OH (if R =  E t 0, Pr“ 20, Pr  ̂ 23, Bu* 28, 
Bu0 61, n- 20, and iso-amyl 71%) and CHBuyR-0H  
(if R =  Et 69, Pr“ 76, Pr*> 53, Bu“ 71, Bu^ 26, n- 75, 
and iso-amyl 71 %). If R =  E t, 20% of CEt,Buy-OH, 
and, if R =  isoamyl, 7% of olefine, are formed.

R. S. C.
A ction  of prim ary G rignard reagen ts w ith  

ierf.-butylacetyl chloride. II. F. C. W hitm oee , 
J. S. W h it a k er , K. F. Ma t til , and A. H. P opkin  
(J. Amer. Chem. Soc., 1938, 60, 2790—2792; cf. A., 
1938, II, 476).—Addition of MgRBr (R =  Et, Pr“, 
Bu°, and «-amyl) to a slight, excess of CH2Buy-C0Ci 
gives CH,Buv-COR (51, 37, 34, and 29%, respectively) 
and CH2iiuy-CHR-0-C0-CH2Bu'/ (7, 20, 23, and 21%, 
respectively). R. S. C.

C om plex cuprohydrocyanide of h exam ethyl- 
enetetram ine. P. Me s n a r d  (Bull; Trav. Soc. 
Phann. Bordeaux, 1936, 7 4 , 157— 161; Chem. Zentr., 
1937, i, 1212).—The complete analysis of the com­
plex CuCN,5[(CH2)6N4,HCN] (cf. A., 1938, II , 341) 
is described. A. H. C.

Cuprohydrocyanide reagent as a precipitant 
for m ethylene-blue. P. Me s n a r d  (Bull. Trav. 
Soc. Phann. Bordeaux, 1936, 7 4 , 161— 164; Chem, 
Zentr., 1937, i, 1212).—The compound 
2CuCN,13(C16H t8NsSCl,HCN),5HCN (yield 60—70%) 
(analysis described) forms a violet-blue ppt. which 
becomes cryst. on boiling and again amorphous on 
drying. Unlike the compounds of alkaloids, it  is 
insol. in the reagent on boiling. A. H. C.

E lectronegativ ities of h igh ly  branched ali­
phatic grou p s. F. C. W hitm ore and H. B e r n st e in  
(J. Amer. Chem. Soc., 1938, 6 0 , 2626—2628).—By  
reaction of HgRR' with HC1 the following relative 
electronegativities are established : Ph >  Me >  Et >  
Pr° >  Bu“, n-C6H 13, CH2Buy-CH2, Buy[CH2], >  sec.- 
Bu >  CHMeBuy; CH2Ph >  Buy >  CH2Buy, which is 
remarkable, since CH2Ph is less electronegative than 
other alkyl groups. /eri.-Butyl-, m.p. 122— 123° 
(dccomp.), P-mcthylisobutyl-, m.p. 117— 118°, y- 
methylteoamyl-, m.p. 133— 133-5°, pinacolyl-, m.p. 
89—90°, 88-dimethyl-n-amyl-, m.p. 104— 105°, and 
n-octyl-, m.p. 115— 115-5°, -mercuric chloride are pre­
pared. CH2Buy,CH2Cl, b.p. 115°, is obtained from 
the alcohol by SOClj-CjH^. R. S. C.

Im proved preparation of lead triethyl and lead  
tr im ethyl. F. H ein and A. K lein  [with, in part,
E. N ebe] (Ber., 1938, 7 1 , [J3], ’ 2381—2384).—Re­
stricted passage of HC1 into a dil. solution of PbEt4 
in E t20  yields a ppt. (I), PbEt3Cl,HCl,l-5Et20 , 
readily sol. in 2n-KOH; continued passage gives a 
product, approx. PbEt^Cl, which is very unstable and 
sparingly or slowly sol. in EtOH. PbEt3 is readily 
obtained by electrolysing a solution of (I) in the 
necessary amount of 2n-KOH between Pb electrodes 
under N 2 or C02 in a glass vessel the bottom of which 
is drawn out to a narrow tube and provided with a 
tap. PbEt3 collects at the bottom of the vessel and 
is obtained as a lemon-yellow liquid by filtration after 
desiccation over Na2S 04. Zn electrodes are less 
serviceable. PbEt3Br can replace PbEt3Cl. Altern­
atively, the solution of PbEt3Cl, prepared as above, 
is heated with fine A1 wire at 100°. The change pro­
ceeds also at room temp, if A1 activated by preheating 
with alkali hydroxide, Pb pretreated with dil. H N 03, 
or Zn pretreated with HC1 is used. PbMe3 is obtained 
similarly. H. W.

F orm ation  of organom etallo idal and sim ila r  
com pounds by m icro -organ ism s. VI. Further  
stud ies on the fission  of the disulphide lin k age.
S. B la ck bu rn  and F. Challenger  (J.C.S., 1938, 
1S72—1878).—Air aspirated through aq. bread cul­
tures of Penicillium brevicaule, Saccardo (Baarn strain 
A), containing (Bu°S)2 and passed through aq. 
Hg(CN)2 and HgCl2 gives small amounts of Hg di- 
M-butylthiol (also obtained, with chloromercury n- 
butylthiol, m.p. 177— 177-5°, from Bu°SH and HgCl2) 
and Me n-butyl sulphide dimercurichloride, m.p. 115—
116-5° (also prepared from MeButtS). With di-n-amyl 
disulphide, b.p. 140-5— 142°/17 mm. (from ?i-C6H u Br, 
EtOH, and Na2S20 3, followed by’ KOH), and the 
culture, Me n-amyl sulphide, b.-p. 144-5— 145-5°/ ? mm. 
[mercurichloride, 3SMe,C5H u ,7HgCl2 (?), m.p. 126— 
127°], and probably ?i-C6H n -SH are formed. With 
(MeS)2 (new prep., free from mono- and poly-sulphide, 
from Mel, MeOH, and Na2S20 3, followed by KOH) 
and the culture, a product, m.p. 135— 141°, decomp. 
156°, consisting of chloromercury metJiylthiol mercuri­
chloride, SMe'HgCl,a;HgCl2, and Me2 sulphide mercuri­
chloride, is formed. Without the culture, (EtS)2 and 
aq. HgCl2 give SEt-HgCl,HgCl2 (cf. A., 1937, II, 
271), and a filtrate which after removal of Hg" 
and neutralisation gives EtSOaNa, converted into 
?j-N02-C„H4-CH2-S02-Et. (MeS)2 similarly gives p- 
N 0 2-C6H4-CH2-S02-Me. MeSH and aq. HgCl2 give a 
product, m.p. 141°, decomp. 156°, and a product, 
(MeS'HgCl?), m.p. <260°. Me2S3 gives a mix­
ture of the compounds, SMe-HgCl,zHgCl2 and 
HgCl2,2HgS, and (Bu“S)2 the compound, SBua,HgCl. 
(?i-CsH n -S)2 gives chloromercury n-amylthiol, m.p.
180-5°, also obtained, with di-n-amylthiol, from n- 
C5H n -SH and HgCl2. E. W. W.

S tereo isom eric  hexaethylcj/clohexanes. H.
K och and H. St e in b r in k  (Brennstoff-Chem., 1938, 
1 9 , 407—408).—Fractions, b.p. 153-3—154°, 154—  
155°, and 155— 156°/16 mm., of the previously 
described hexaethylcycfohexane (A., 1938, II, 354) 
have yielded 2-5, 6-9, and 7-9%, respectively, of a 
CTyst. form  (I), m.p. 104-7— 105° (corr.). Comparison
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of the sp. refractions of the fractions before and after 
separation of (I) indicates that the liquid part is the 
cis- and that (I) is, therefore, the iraws-form.

A. B. M.
D iene sy n th esis . V III. S im p le  m ethod  in  

the d ici/c!o-[l : 2  : 3]-octane ser ies. K. A l d e r  
and B. W in d e m u t h  (Ber., 1938, 7 1 , [2?J, 2404— 2409). 
—Addition of AcOH to a solution of 2 : 5-endo- 
methylenehexahydrobenzylamine hydrochloride (A., 
1938, II, 488) and N aN 02 through which steam is 
passing gives dicycZo-[l : 2 : 3]-octan-2-ol, m.p. 183° 
(phenylurethane, m.p. 130°; II phthalale, m.p. 116— 
117°), oxidised (cold K 2Cr20 7 and dil. H 2S 0 4) to 
d\cyclo-[l : 2 : 3]-octan-2-one, m.p. 129° (semi- 
carbazone, m.p. 171°; monoanisylidene compound, 
m.p. 91—92°). This is oxidised by H N 03 (d 1-4) to 
c?/c/opentane-l-carboxylic-3-acetie acid, m.p. 139°; 
its Pb salt when dry distilled in C02 gives norcamphor. 
DicycZo-[l •' 2 : 3]-octane has m.p. 141° (sealed 
capillary). H. W.

U se of liqu id  am algam s in  the a n a lysis  of 
n itro-derivatives of benzene hom ologu es. M. I. 
P e r r ier  (Bull. Sci. Univ. Kiev, 1937, 3 , No. 3, 37— 
41).—Minor improvements in the technique of the 
method previously described (A., 1937, II, 268) are 
recommended. R. T.

R eversib le rep lacem ent of arom atic halogen  
a tom s. G. M. B e n n e t t  and I. H. V e r n o n  (J.C.S., 
1938, 1783—1786).— Conditions are given for inter­
change of Cl, Br, and I in halogeno-2„: 4-dinitro- 
benzenes. 1 : 2 :  4-C0H3Cl(NO2)2 (I) and N al (5 mols.) 
in boiling (CH2-0H )2 for £ hr. give 30% of 1 :2  :4- 
CGH3I(N 02)2 (II), reconverted into (I) by excess of 
anhyd. LiCl in (CH2-0H)2. (I) and (II) with NaBr- 
(CH2-OH)2 afford some 1 : 2 : 4-CgH3Br(N02)2, which 
gives (I) with LiCl. (I) and AgF, or dinitrophenyl 
p-toluenesulphonate and a chloride in (CH2,OH)2> 
give only 2 : 4 :  l- (N 0 2)2CfiH3-0H. 1 : 3 : 4 : 6-
C6H 2C12(N 02)2 and N al in boiling (C1I2-0H )2 for 5 
min. give some 1 : 3 : 4 : 6-Cf)H 2I2(N 02)2. 1 : 3 : 4 : 6- 
C6H 2MeCl(N02)2 and NaI-(CH2-OH)2 for 5—30 min. 
also show incomplete conversion, yielding 70% of 3- 
iodo-4 : 6-dinitrololuene, m.p. 108° (also prepared from 
?n-CfiH,MeI and H N 03-H ,S 0 4). Tho reaction 
CgH3I(NO„)2 +  Cl' ^  C6H3C1(N02)., +  I' [in
(CH2-OH)2 at 175° (cf. A., i932, 26)] is shown to be 
reversible and bimol. With mol. quantities, it proceeds 
from either side towards an equilibrium at 68 mols. % 
of CsH3C1(N02)2, but some subsidiary reaction occurs. 
Velocity measurements are recorded. With 1 : 2 : 4- 
C„H3Br(N02)2 and Cl' in (CH2-OH)2 at 175° (190°, 
195°), the equimol. mixture tends from either side to 
an equilibrium with 23 mols. % of Br-compound.

A. T. P.
T herm al decom position  of toluene ; exclusive  

form ation  of benzyl rad ica ls. F. H e in  and H . I. 
Me sIse (Naturwiss., 1938, 2 6 , 710).— Decomp, of 
PhMe at 900—110070-1—0-5 mm. yields only H  and 
CH2Ph- [identified by reaction with Hg vapour and 
subsequent conversion into CH2Ph-HgBr (I)]. The 
absence o f  C6H4Me*HgBr in (I) is proved by quant, 
conversion into CH„PhI and thence CTL,Ph-NEt3I.

A. Li .
B** (A., II.)

Me
/ \

I
XX

\ /
N 0 2

(X.)

A rom atic  n itro-derivatives. XV. 3 : 4-D ini- 
troto lu en e: reactiv ity  and nuclear configuration .
A. M angini and M. C olonna (Gazzetta, 1938, 68 , 

543—554).—In 1 : 3 :  4-C6H3M e(N02)2 (I), 
the 3-N 02-group is the more reactive. On. 
the Bonino formulation, the prevailing 
structure (~4) is assigned to (I), in which, 

NO., however, Me has a less powerful orienting 
influence than Cl or Br in 1 : 3 : 4 -  
CGH3H al(N 02)2, in agreement with the 
respective dipole moments. With NaOMe 

in boiling MeOH, (I) gives 4 : 1 :  3-N 02-CcH,Me-0Me, 
with a phenolic substance, m.p. 120—127°, and an 
insol. product, m.p. 180—200°; the crude residue 
when reduced (Sn-HCl) and acetylated gives only 
4 : 1 :  S-NHAc-CgH^Me-OMe. There is no evidence 
that any 3 : 1 :  4-N 02'C6H3Me-0Mc is formed. With 
NH2Me-EtOH, however, (i) gives 4 : 1 : 3 -  (85%) and 
3 : 1 :  4-N0»'C6H3Me*NHMe (15%) (new prep, from 
3 : 1 : 4-N 02-C6H3Me-NH2 and Me2S 0 4. With NHMc2-  
EtOH, (I) gives 4-nitro-iW-dimethyl-m-toluidiuo 
(picrate, m.p. 125-5—126-5°), reduced (Sn-HCl) to
3-dimethylamino-^-toluidinc (pierate, m.p. 136—137°; 
Ac derivative, m.p. 105— 106°), which differs from 
3 : 1 :  4-NII2-C6H3Me-NMe2. With NH2Et-EtOH, 
4 : 1 :  3-N 02-C6H3Me-NHEt is formed. E. W. W.

R eactions of paraffins w ith  arom atic hydro­
carbons. I. V arious paraffins w ith  benzene.
A. V. Gro sse , J. M. Ma v it y , and V. N. I pa tiev  (J. 
Org. Chem., 1938, 3, 137—146).—Paraffins and C6H 6 
in presence of A1C13, when saturated with HC1 and 
heated, usually at 135— 175°, react mainly thus : 
RR' +  HC1 -> RC1 +  R'H ; RC1 +  ArH -> ArR +  
HC1. The main intermediate RC1 is EtCl, but many 
other fissions also occur. CSH 12 (n- and iso-) gives 
PhEt -j- C3H a and PliMe - f  C4H 10. n-Cf,H14 and 
CHMe-Pr“ give C4H 10 +  PhEt. n-C7H 10 gives 
PhMe +  C6Hj4, PhEt +  C5H 12, and PhPr +  C4H 10. 
?i-CgHi8 gives PhEt +  C6H 14 and PhPr +  C5H 12, but 
CHMeEtBuy gives (readily at 80—90°, and even at 
0°) only C4H 10 +  PhBuv. ?i-C10H22 and «-C16H34 
suffer fission at many places, giving C4—Cu  hydro­
carbons. The products are often isomerised during 
the reaction, e.g., n- to iso-C4H 30, and PhR may give 
CgHg +  C6H4R2, CgHjRg, etc. Further, the reaction, 
R ll' +  2C6H c ^v RH +  B 'I I  Ph2, occurs, leading 
to extra jdelds of paraffin fission products. Slight 
decomp, of C8H 6 itself to PhEt and other products 
occurs at 125— 175°, but this decomp, is a main factor 
in the reaction with CH4, C2H 6, and C3H 8, which 
occurs only at much higher temp. R. S. C.

D erivatives of s-triethylbenzene. W. B. D il ­
lingham  and E. E. R eid  (J. Amer. Chem. Soc., 1938, 
60, 2606).— .s-CgHgEtj, b.p. 211-2°, is separated from 
the products of reaction of C6H c, C2H4, and A1C13 at 
60—80° by virtue of its relative inertness to H 2S 0 4 
at 60—70° and liberation from its sulphonic acid at 
110—125°. It  is converted by standard methods into
2-nitro-l : 3 : o-triethylbenzene, b.p. 141-2°/7 mm., 
2 : 4 : G-triethyl-aniline, b.p. 135-5°/6 mm. (Ac, m.p.
149-5°, and Bz derivative, m.p. 181-3°), -phenol, b.p.
126-5°/mm. (Me ether, b.p. 100-8°/3 mm.), -benzo- 
nitrile, b.p. 108-5°/2 mm., and -benzeneazo-$-naphlhol,



14 BRITISH CHEMICAL AND PHYSIOLOGICAL ABSTRACTS.—A., II. XV (a, b)

and 2 : 4 : 6 : 2 ' : 4 ': G'-hexaethyldiphenylthiocarbamide, 
m.p. 196-5°. R. S. C.

P olym erisation  of styrene.—See A., 1939, I, 
31.

D im erisation  of 3-phenylindene. C. S. Marvel  
and H. A. P acevitz (J. Amer. Cliem. Soc., 1938, 60, 
2816).—3-Phenylindene with 47% HI or SnCl4 gives 
a dimeride, m.p. 156— 157°. The compound, m.p. 
210—211°, of Bluni-Bergmann (A., 1931, 208) could 
not be prepared. R. S. C.

D im erisation  of 3-phenylindene. E. B erg- 
m ann  (J. Amer. Chera. Soc., 1938, 60, 2816).—The 
dimerides, m.p. 210—211° and 156— 157°, of 3-phenyl­
indene (cf. preceding abstract) are not allyl-isomoric 
forms, as they are not interconverted by NaOEt- 
EtOH. R. S. C.

N orm al and destructive hydrogenation of 
naphthalene.—See B., 1938, 1389.

Reduction of nitronaphthalene w ith  liqu id  zinc  
am algam , for determ ination  of n itro -gro iip s.
M. I. P er rier  and M. M. L o bunetz (Bull. Sci. Univ. 
Kiev, 1937, 3, No. 3, 43—48).—C,0H 7-NO2 is reduced 
by Zn-Hg in acid aq. EtOH or COMe2, or in dil. HC1, 
and the resulting C]0H7-NH2 is titrated with standard 
N aN 02. The error is >3% . R. T.

D iene syn th eses. IX . 1 : 4 : 5 :  S-Dieudo- 
m ethylenedecahydronaphthalene. K. A l d e r  
and E. W indemuth (Ber., 1938, 71, [.B ], 2409—2414). 
—2 :5-eMe7oMethj’lene-A3-tetrahydrobenzaldehyde and 
q/cZopentadienc at 170— 175° give 1 : 4 : 5 :  8-die?uIo- 
methylene-A6-octahydronaphthalene-2-aldehyde, b.p. 
142—143°/18 nun., hydrogenated (colloidal Pd in 
EtOH) to 1 : 4 : 5 : 8-die?wZomethylenedecahydro- 
naphthalene-2-aldehyde (semicarbazone, m.p. 205°), 
the enol acetate, b.p. 155—165°/14 mm., of which is 
oxidised (KMn04-C0M e,-M gS04) to 2-keto-l : 4 :5 : 8- 
die»fZomethylenedecahydronaphthalene, b.p. 139— 
140°/11 mm. fsemicarbazone (I), m.p. 206°]. The con­
stitution of the ketone is established by its oxidation 
to cis-4 : 7-eii<Zomethylenehexahydrohydrindcne-l : 3- 
dicarboxylic acid (Alder et a l ,  A ., 1932,938). NaOEt- 
EtOH converts (I) at 190—200° into 1 :4  : 5 : 8-di- 
cndomethyle?iedecahydronaphthale?ie, m.p. 36—37°, 
which appears sterically homogeneous. 1 : 4 : 5 : 8- 
Diefii/omethylene-2-decahydronaphthol, m.p. 93—95° 
and its phenylurethanc, m.p. 117— 119°, are described.

H. W.
A ction of benzaldehyde on o-, »»-, and ;>-xyl- 

enes in  presence of a lum in ium  chloride. H.
E llison  and D. H. H e y  (J.C.S., 1938, 1S47— 1853; 
cf. A., 1935, 344).—Dry CO passed into boiling C6H 8-  
AlClj for 6 hr. gives only a trace of CHPh3, but 
CO +  HC1 ( 1:2)  afford some anthracene (also ob­
tained by using C0-AlBr3). The yields are very small 
compared with those using PhCHO. The production 
of PhCHO is not an essential stage in forming the 
anthracene mol. (cf. Dewar and Jones, J.C.S., 1904, 
85, 212; Egloff et al., Chem. Rev., 1937, 20, 388). 
o-Xylene, PhCHO, and A1C13 at 60° for 6 hr. give 
2 : 3 : 6 :  7-tetramethylanthracene, m.p. 304° (corr.) 
(cf. Morgan et al.. A., 1931. 12S2). wi-Xylene, 
similarly, or with CH2CL2-A1C13 at room temp.' then 
at 60—80°, gives a mixture (.4), m.p. 163—164° (const.

val. after several crystallisations), of 1 : 3 : 5 : 7- and 
1 : 3 : 6 :  8-tetramethylanthracenes, with (in first case) 
traces of a (?) trimethylanthracene, m.p. 233—235°. 
Oxidation (CrOj-AcOH) of (-4) gives a mixture, m.p. 
160—162°, of the corresponding anthraquinones; 
fractionation affords an impure quinone, m.p. ~ 200° 
(cf. Seer, A., 1912, i, 276; Friedel and Crafts, A., 
1887, 1102). Similarly, p-xylene and PhCHO or 
CH2C12 give 1 : 4 : 5 : 8-tetrarnethylanthracene, m.p. 
270° (corr.) (-antkraquinone, m.p. 258—260°). Oxid­
ation of a crude hydrocarbon from the mother-liquors 
(CH2C12 reaction) also gives a tetramethylanthraquinone, 
m.p. 223—226°, probably resulting initially owing to 
migration of Me. Ph2, PhCHO, and A1C13 in CS2 at 
35° for 5 hr., then 40° for 1 hr., or with CH2C12-A1C13 
at 25° (4 hr.) and 45° (2 hr.), give a mixture, m.p. 
312° (corr.), of 2 : 6 -  and 2 : 7-diphenylanthracene, 
oxidised by Cr03-A c0H  to the corresponding mixed 
anthraquinones, m.p. 194— 196°. The view (loc. cit.) 
that PhCHO supplies only the meso-C in the anthra­
cene nucleus is substantiated; the linking uniting 
CHO to Ph is broken, and CO (active form) or HC0C1 
may be formed. A. T. P.

D issociab le  anthracene oxides. P hoto-oxides  
of 9-eyc/ahexyl- and lO -cyciohexy 1-9-phenyl- 
anthracene. A. W illem art  (Compt. rend., 1938, 
207, 536—538; cf. A., 1938, II, 226).—Anthrone and
9-phenylanthrone with Mg ajclohcxyl chloride afford 
d-oyclohexyl- (I), m.p. 135—136°, and 10-cycloAea,-7/Z-9- 
phenyl-anthracene (II), m.p. 231—232°, respectively. 
The absorption spectra of these substances in CHC13 
are analogeus to those of 9-alkyl- and 9-phenvl-10- 
alkyl-anthracene. (I) and (II) with maleic anhydride 
form 1 : 1 adducts, m.p. ~315° and ~340°, respec­
tively. Insolation of (I) and (II) affords photo-oxides, 
C20H 20O2 and C26H210 2, respectively; the former is 
stable when heated, whereas the latter gives 48% of 
0 ,  (cf. A., 1936, 1101; 1937, 374). J. L. D.

U nsaturated stero id s. IV. Preparation  and  
photochem ical oxidation  of A2;1-chblestadiene.
E. L. S kau  and W. B ergm ann  (J. Org. Chem., 1938, 
3, 166— 174; cf. A., 1937, II, 289).—A modified prep, 
and purification gives pure A2;1-cholestadiene (I), m.p.
68-5°, [a]p3 +168-5° in Et20  (cf. loc. cit.), and a 
cholestadiene (II), m.p. 80—80-5°, [a]|? —51-3° in Et20 ,  
which has an absorption max. at 234 m^., and thus 
contains conjugated ethylenic Jinkings extending over 
two rings. Higher reaction temp, gives mainly (II). 
Pure (I) has absorption max. only at 267 and 275 in a. 
and is not carcinogenic. In EtOH-eosin and light 
with O, it gives the 2 : 5-peroxide (III), m.p. 113— 
114°, [aj£ +48-3° in CHC13 (cf. A., 1938, II, 227), 
which changes in m.p. and [a] when recrystallised; 
in EtOH-eosin and sunlight it gives [as does (I)] a 
(? non-peroxidic) isomeride, m.p. 166— 168°, [oc jjf 
+  141° in CHC13 (cf. Butenandt et al., A., 1938, II, 
270). The structure of (III) follows from its hydro­
genation (P t02) to a diol, C27H480 2, m.p. 155°, [ajp7 
+  19-6° in CHC13, which is unaffected by Pb(OAc)4 
and gives only a monoacetate, m.p. 141—142°, | 
—9° in Et20 . R. S. C.

S ym m etrica l derivatives of chrysene. II. 
E lim in ation  of m eth y l groups during dehydro­
genation  in a ttem pt to prepare 1 : 10-dim ethyl-
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chrysene. W. E. J o n e s  and G. R. R amage (J.C.S., 
1938, 1853—1858; cf. A., 1938, II, 228).—E t meso- 
Py-diphenylbutane-aaSS-tetracarboxylate, new m.p. 
86°, heated with 85% H 2S 0 4 for 3 hr. gives trails-2 : 11- 
diketo-1 : 2 : 9 : 10 : 11 : 18-hexahydrochrysene (cf. A., 
1933, 828). Benzil, CHMeBr-C02Me, and Zn-C6H 6 
with a trace of MgMel in E t20  at 100°(bath) /3 hr. give 
fi-benzoyl-ct-methylcinnamic acid (I), m.p. 235°, and Me 
$-hydroxy-$-benzoyl-$-phenyl-a.-methylpropionate, m.p. 
83°; dehydration of the latter with K H S04 and 
hydrolysis of the resultant ester with KOH-EtOH  
gives (I). cycfoHcxcne and EtC0Cl-SnCl4 in CS2 at 
— 10° afford\-propionylQ.y<Aohexene(Il),h.Y>. 101—102°/ 
14 mm. (oxime, m.p. 78°; semicarbazone, m.p. 189°). 
CH2Ph'COMe gives (Reformatsky) E t (3-hydroxy-P- 
benzyl-?i-butyrate, b.p. 160— 165715 mm. (corre­
sponding Me ester, b.p. 151— 152°/15 mm.), which with 
K H S04 at 180° for 4 hr. gives an unsaturated Et ester, 
b.p. 155— 157°/14 mm. (Me ester, b.p. 140— 141°/14 
mm.), reduced slowly (H2, Pd-C, EtOH, atm. pressure) 
to Et fi-benzyl-n-butyrale, b.p. 133°/12 mm. This and 
H2S 04-H 20  at 100° (bath)/2 hr. give l-keto-3-methyl- 
1 : 2 : 3 :  4-tetrahydronaphthalene, b.p. 138°/11 mm. 
(semicarbazone, new m.p. 189°; 2 : 4-dinitrophenyl- 
Tiydrazone, m.p. 242°), the Na derivative (prep, with 
NaNH2 in Et20) of which with (II) and 1-acetylcyclo- 
hexene in Et20  gives 2-keto-l : 10-<iimethyl- (III), m.p. 
104°, and 2-lceto-\0-methyl- (IV), m.p. 132°,
-2 : 3 : 4 : 5 : 6 : 7 : 8 : 9 : 10 : 11 -decahydrochrysene, 
respectively; in the prep, of (IV), an isomeride, m.p. 
165°, is obtained. ( I ll)  does not give a semicarbazone, 
but affords a 2 : 4-dinitrophenylhydrazone. (IV) 
gives a semicarbazone, m.p. 227°, and a 2 : 4-dinitro­
phenylhydrazone, m.p. 210°. ( I l l)  and (IV) are reduced 
(Clemmensen) to unsaturated products, converted by 
Se at 280—360° into chrysene and a little of a methyl- 
chrysene, m.p. 151° [C0H3(NO2)3 compound-, m.p. 
184— 185°; unstable picrate, m.p. 162°]. A. T. P.

S yn th esis o f m esca lin e . H. J e n sc h  (Med. u. 
Chem., 1936, 3, 408— i l l ; Chem. Zentr., 1937, i, 
881).— Contrary to Hahn (A., 1934, 8S6) the synthesis 
of mescaline (S-3 : 4 : 5-trimethoxyphenylethylamine)
(I) according to G.P. 526,172 is suitable for laboratory 
use as only the prep, of 3 : 4 : 5-(0Me)3C6H2-CH2*CN
(II) from the chloride gives >60% yield, arid syringa 
alcohol is a readily accessible starting material. 
Reduction (Ni) of (II) yields (I) and di-$-lrimethoxy- 
phenylethylamine; hydrolysis affords 3 : 4 : 5 -  
(0Me)3C6H2-CH2'C02H. (3-3 : 5-Dimethoxy-4-butoxy-
phenylethylamine (hydrochloride, m.p. 153°) and 
6 : 7 :  8-trimethoxy-3 : 4-dihydroisoquinoline metho- 
chloride (base, m.p. 97—9S°) [from (I)] are described.

A. H. C.
R eactions oi isom eric  n itroan ilines w ith  hydro­

gen  peroxide in  hydrochloric acid solution . R.
G arztjly-Janke (Magyar Chem. Pol., 1936, 42, 169— 
172; Chem. Zcntr., 1937, i, 3479).—N 0 2-C6H4-NH2
(I) undergo nuclear chlorination when treated with 
30% H20 2 in EtOH-cone. HC1 at 30— 40°; prolonged 
Teaction also affords (N 02‘CfiH4-N!)2 (II). Possible 
intermediates are N 0 2'C6H4-NC12; these can rearrange 
and react with (I) [to give (II)]. 4 : G-Dichloro-2-,
m.p. 101°, 2 : 6-dichloro-4-, m.p. 191°, and 2 : 4 : 6 -  
tricMoro-3-, m.p. 98°, -nitroanilines, and 4 : 6-di-

chloro-o-, m.p. 60°, and 2 : Q-dichloro-'p-, m.p. 123° 
-phenylenediamines appear to be new. H. B.

R eactiv ities and basic stren gth s of p -a lk y ld i-  
m eth ylan ilin es.—See A., 1939, I, 25.

R earrangem ent of 1-naphthylhydroxylam ine.
0 . N eu n h o e ffe r  and H. G. L ieb ic h  (Ber., 1938, 
71, [2?], 2247—2249).— 1-C10H 7-NH-OH (I) is almost 
quantitatively obtained by reduction of 1-C,QH 7,N 0 2 
by solid (NH4)2S and saturated NH3-EtO H  at 0°. 
Under varied conditions of temp, and concn. 
it is resinified by H2S 04. In 70% EtOH it is trans­
formed by 20% H 2S 0 4 into 4 :  l-OEt-C10H 6-NH2 
(sulphate, m.p. 240°). Gradual addition of (I) in 
C0Me2 to 17% H2S 04 at 55° gives 1 : 4-OH,C10H 6*NH2 
in 77% yield. H. W.

Fluorene com pounds. N itrogen  derivatives.
F. E. R ay and G. R ievesch l, jun. (J. Amer. Chem. 
Soc., 1938, 60, 2675—2677).—2-Aminofluorene hydro­
chloride and C0C12 in PhMe give 2-carbimidofluorene
(I), m.p. 69—70°, converted by the appropriate 
alcohol into Me, m.p. 118°, Et, m.p. 121— 122°, and 
Pr“ 2-fluorenylcarbamate, m.p. 113°, by NH3-E t20  
into 2-fiuorenylcarbamide, m.p. >360°, by NH2Ph 
into &-phenyl-2-fiuorenylcarbamide, m.p. 305° (block), 
and by 2-aminofluorene (II) into s-di-2-jluorenyl- 
carbamide, m.p. >360°, which is also obtained from
(II) by C0C12 or from (I) by H20 . 2-Benzoylfluorene, 
¡.so-CjHjj-O-N'O, and KOMe in a little MeOH in 
E t20-C 6H6 give the a-, m.p. 213—214° (acetate, 
m.p. 144— 145°), and (3-, m.p. 207—208° (acetate, m.p.
150— 151°), forms of 2-benzoyl-^-fiuorenoneoxirne. The 
[3-form was obtained by Fortner’s method (A., 1903,
1, 177), but his compound, m.p. 199°, was a 1 : 1 
mixture of the two forms. R. S. C.

P reparation  of th iocarbam ides and th iuram  
disu lph ides. H. S. F r y  and B. S. F a r q u h a r  (Rec. 
trav. chim., 1938, 57, 1223— 1233; cf. A., 1934, 60). 
—The method of prep, of thiocarbamides and thiuram 
disulphides from primary and sec. amines, respectively, 
CS2, 1, and C5H 5N (loc. cit.) is re-examined for extent 
of completion and effect of substituents. The use of 
100% excess of C6H 5N usually gives quick and good 
results. The times required for the conversion of 
C6H4Hal‘NH2 into CS(NH-C6H4Hal)2 are in the order : 
o-Br >  o-Cl >  wt-Cl >  m -Br >  p -Cl >  iJ-Br, p -1 
(almost instantaneous); all except o-Br give yields 
>92% . Conversion of sec. amines into thiuram 
disulphides is fast with NHPhMe (0-33 hr.; 92% 
conversion) and slower with NHPhEt (11-5 hr.; 
97%); NHPh2 gives only 20% conversion in 10 weeks. 
Conversion of j)-C6H4Me-NHMe (1-5 hr.; 86%) occurs 
more readily than the m - (2 hr.; 62%) and o- (12-5 hr.; 
93%) isomerides. Unlike ra-NO2*C0H4-NHMe (3 hr.; 
83%), the o- and p-isomerides do not react. The 
following are described: s-di-o-chloro-, new m.p.
131-5°, -o-bromo-, new m.p. 154°, -m-bromo-, new 
m.p. 132°, and -p-iodo-, m.p. 188— 189° (decomp.), 
-phenylthiocarbamides; tetraphenyl-, m.p. 217-6° 
(decomp.), d i-o-, m.p. 200-2°, -m-, m.p. 170-5°, and 
-p-tolyl-, m.p. 183° (decomp.), and d i-m -n itrophenyl-, 
m.p. 172° (decomp.), -dimethylthiurarn d isu lph ides. 
PhNCS and o-, m- and 2>-C6H4Me-NHMe afford N- 
phenyl-N'-m ethyl-'N '-o-, m.p. 89—90°, -m-, m.p. 67-6—
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67°, and -p-, m.p. 89-4°, -tolylthiocarbamides, re­
spectively. A. T. P.

Guanidine structure and hypoglycaem ia. 
Carbocyclic d iguanid ines. C. E . Braun , J. D. 
E rit, and G. C. Crooks (J. Org. Chem., 1938, 3, 
146—152).--p-C6H4(NH2,HCl)2 and NH2-CN in abs. 
EtOH give p'-diguanidinobenzene (I), m.p. 258—259° 
(decomp.) [dihydrochloride, m.p. 315°; picrate, m.p. 
>317° (darkens at 290°)]. (?}-CcH4-NH2,HC1)2 and 
CH2(C6H.1'iSTH2,HCl-i))2 similarly give 4 : 4'-diguan- 
idinodiphcnyl (II), m.p. 234—236° (decomp.) [picrate, 
decomp. 30S°; dihydrochloride, m.p. > 300°; sulphate, 
m.p. 318—320° (decomp.)], and di-(j)-guanidino- 
phenyl)methane (III), m.p. 199—200° (decomp.) 
[picrate, m.p. 229—230° (darkens at 200—202°); 
sulphate, m.p. 254—-256° (decomp.)], p-Bromo-, m.p. 
121— 123° [hydrochloride, m.p. 175°; carbonate, m.p. 
145—149° (decomp.)], and Tp-wdo-phenylguanidine 
(carbonate, m.p. 147— 149°; picrate, m.p. 235°; 
hydrochloride, m.p: 151— 153°), similarly prepared, 
oould not be converted (Ullmann reaction) into (II). 
(I), (II), and (III) possess less hypoglycsemio activity 
than [CH2]8[N-C(NH)-NH2]2, and (II) and (III) are 
much more toxic. R. S. C.

T h erm al persisten ce of crysta llin e  liquid  
ph ases. C. W e y g a n d  and R. Gab ee r  (Bcr., 1938, 
71, [5], 2399—2403).—Only very small differences 
exist between the groups •N(IQ)IN,> •NIN* and 
•CHIN* in their action on the existence of cryst. 
liquid phases if  attention is paid to cryst. solid phases 
when the strength of the cryst. liquid properties is 
estimated. Apparently their common factor, the 
double linking, is of outstanding importance for the 
occurrence of cryst. liquid phases. The actual series 
of persistencies is that of mol. wts. not only qualit­
atively but nearly quantitatively. The clearing temp, 
of the azoxy-series differ more from those of the azo- 
series than do the latter from those of the azomethine 
series, corresponding with the difference of 16 mol. wt. 
units between the first two and of 1 unit between the 
second and third. The persistent differences between 
the three series can therefore be referred to the same 
causes as the differences in m.p. observed in morpho­
logically comparable homologous series (chloride, 
bromide, and iodide of higher alcohols), that is, as a 
first approximation, to the inertia of the different 
heavy individual mols. The following are described 
incidentally: p-nitrophenyl Bua, b.p. 160— 163°/7 mm., 
m.p. 31—32° (from ^-NOo’CgHfOK and BuaBr in 
EtOH at 170— 190°), and n-amyl ether, b.p. 162—  
163°/5 mm. 4 : 4‘-Dibuioxy-, m.p. 134°, and 4 : 4'- 
diamyloxy-azoxybenzene, m.p. SI—82° (turbid), clear 
at 119°, are obtained by electrolytic reduction (Pb 
cathode and Ni anode in 96% EtOH saturated with 
NaOAc) of the NOj-cthers. Further reduction to the 
azo-stage is not secured under more drastic conditions. 
4 : 4'-Dibutoxy-, m.p. 135°, and 4 : 4'-diamyloxy- 
azobetizenc, m.p. 112°, are obtained from the (OH)r  
derivative, KOH, and the requisite alkyl iodide in 
boiling MeOH. H, W.

Spectrochem ical stu d y  of com p lex  colouring  
m atters. I. M etallic  com p lexes of 2 : 2'-di- 
hydroxyazobenzene. T. U S m u ra  and Y. I n  am uk  a  
(Bull. Chem. Soc. Japan, 1938, 13, 623—630).—

(o-OH-C6H4*N:)2 (I) and some salts of Cr, Co, and Ni 
in aq. KOH give the complexes, [CrR»(H20 )2]K,2H20 , 
[CoR2(H20 )2]K, and [NiR2(H20 )2]K2,3H ;0 (R =  
C12H 80 2N 2). The absorption spectra, in aq. and 
H2S 04 solutions, indicate that in the latter, the 
complexes undergo decomp, to (I) and metallic 
sulphates. The absorption curves indicate a ratio 
1 : 2 of the metal to (I) in the now complexes.

W. R. A.
P h en ols from  cornsta lk  a lk a li-lign in .—See

B., 1938, 1389.
P h ysico-ch em ica l study of reactions in  organic  

so lu tion .—See A., 1939,1, 26.
H ydroxy-by-products in  arom atic n itration .

G. M. B e n n e t t  and P. V. Y o uee  (J.C.S., 1938, 
1816— 1818; cf. A., 1938, II, 401).—Literature on the 
formation of OH-by-products during aromatic nitra­
tion is reviewed, and now cases are also examined. 
Mechanisms are discussed and it is concluded that 
the by-products (much larger with m-directing sub­
stituents) are derived from OH-compounds in which 
OH enters tho mol. according to the normal orient­
ation law; polynitration then occurs, and in some 
cases the original substituent is lost, to yield tho final 
by-product. C6H 6 and 96% H 2S 0 ,-H N 0 3 (d 1-42) 
at 65° afford 2 : 4 :  1-(N02)2C6H3-0H (0-03%); PhMe 
gives 3 : 5-dinitro-p-cresol (6-7%). PhN 02 and HNOa 
(d 1-42,1-52, with or without H2S 04) or K N 03-H 2S 0 4 
give, through ot-N02-C6H4’0 H  and 2 : 3 : 4 : 6 : 1- 
(N 02)4C6H-0H, small amounts of styphnic acid (max. 
yield 5-5— 6-5% by K N 03-H 2S 04 at 90° for 2 hr.). 
PhS02Cl affords (cf. ibid., 313) 2 : 4 : 6-trinitro-3- 
hydroxybenzenesulphonvl chloride (1-7%); PhS02Me 
(K N 03-H 2S 0 4) and Ph2S 0 2 [HNOs (d 1-52) at 90°] 
give styphnio acid (1-3 and 2-2%, respectively). 
Nitrations catalysed by Hg must be considered 
independently (cf. Davis et al., A., 1921, i, 338).

A. T. P.
H ydroxy- and m ethoxy-phenyldihydroanthra- 

cenes. F. F. B licke  and R. A. P a t el sk i (J. Amer. 
Chem. Soc., 1938, 60, 2636—263S).—9 : 9-Diphenyl-
10-anthrone (in C6H 6) and j>-OMe*C8H4*MgI (in E t20) 
give lO-hydroxy-Q : Q-diphenyl-lO-ip-anisyl-9 : 10-di­
hydroanthracene, m.p. 142— 144°, which with HC1- 
MeOH gives the lO-OJie-compound, m.p. 191— 193°, 
and with PhOH or PhOMe and a little H2S 04 at 100° 
gives 9 : S-diphenyl-lQ-p-hydroxyphenyl-10-p-anisyl-
(I), m.p. 250—252°, and 9 : Q-diphenyl-10: 10-cii-p- 
anisyl-9 : 10-dihydroanthracene (II), m.p. 233—235°, 
respectively. With HBr (I) yields 9 :9 -diphenyl- 
10 : 10-di-\>-hydroxyphenyl-9 : 10- dihydroanthracene, 
m.p. 343—345° [(m-C'f)/ / , BrCO)2 derivative, m.p. 
231—233°], which with Me2S 0 4 gives (II) [also 
obtained from (I) by Me2S 04]. 9 : 9-Di-p-hydroxy- 
phenylanthrone and Me2S04 give 9-p• hydroxyphenyl-
9-p-anisyl-, m.p. 232—233° (also obtained from 9- 
hydroxy-9-£>-anisyl-10-anthrone, PhOH, and H2S 04), 
and 9 : 9-di-j)-anisyl-10-anthrone (III). With p- 
OMe’CeH4\MgI, (III) gives lO-hydroxy-i): 9 : 10-<n'-p- 
anisyl-Q : lO-dihydroanlhraccne (IV), m.p. 226—228° 
(Me ether, m.p. 205—206°), converted by PhOH and 
H2S 04 into Q--p-hydroxyphenyl-Q : 10 : l0-tri-p-anisyl- 
9 : IQ-dihydroanthracene, m.p. 310—312°, which with 
HBr and Me2S 0 4 yields 9 : 9 : 10 : lO-tetra-'p-hydroxy-
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•phenyl-, m.p. 371— 374° [(m-CeHiBrCO)i  derivative, 
m.p. 163—168°], and -telra-p-anisyl-Q : 10-dihydro­
anthracene, m.p. 329—331° [also obtained from (IV) 
by PhOMe and H2S 04], respectively. R. S. C.

Conversion of stero ls  into arom atic com ­
pounds. III. A rom atisa tion  of A1:4-chole- 
stadien-3-one. H . H . I n h o f f e n  and H ua ng - 
Minlo n  (Naturwiss., 1938, 2 6 , 766; cf. A ., 1937, 

f , t t  II, 147).—A1:4-Cholestadien- 
M I * 17 ®-one with A c.,0  and H 2S 0 4 
■ !■ yields a phenol, m.p. 145-5“ 

[probably (I)] [dinitrobenzoate, 
m.p. 178°; benzeneazo-, m.p. 
182°, and jBr2-derivative (II), 
m.p. 83—84°; Me ether, m.p.
104-5—105°]. The formula (I)

Me
/ '

is supported by the fact that (II) couples with 
PhlSLCl, indicating two free o-positions in (I).

J. D. R,
R eaction of aliphatic d e f in e s  w ith  thiophenol.

V. N. I p a t ie v , H. P in e s , and B. S. F r ie d m a n  (J. 
Amer. Chem. Soc., 1938, 6 0 , 2731—2734).—defines 
add “ abnormally ” to thiophenols at 50— 120° alone 
or in presence of H3P 0 4, but according to Markov- 
nikov’s rule in presence of II2S 04. CH1V\CH2 is 
isomerised during the latter reaction, giving the tert.- 
amyl product. Thus are obtained Ph P r b.p.
218-5—219-5°/750 mm., Pr<*, b.p. 206-5—207-5°/750 
mm., Bu°, b.p. 94-5—97°/4 mm. [PdCU compound, 
m.p. 106— 106-5° (lit., 118°)], Bu^, b.p. 107— 108°/13 
mm. [PdCl2 compound, m.p. 92-5—93-5° (lit., 96°)], 
Buv, b.p. 73°/5 mm. (PdCl2 compound, m.p. 84° and 
>250° when recryst.; sulphone, m.p. 98-—99°), n-, b.p.
117— 118°/8 mm. (PdCl2 compound, m.p. 75—76°), 
and iso-amyl, b.p. 100—100-5°/6 mm. (PdCl2 com­
pound, m.p. 96—97°), OHMePrP (I), b.p. 99—100°/5 
mm., and GMe2Et sulphide (II), b.p. 91—91-5°/6 mm. 
[sulphone, m.p. 29—30°; PdCl2 compound, m.p. 72— 
73° and >250° when recryst.]. Structures are proved 
by prep, also from PhSNa and AlkBr, except that (II) 
could not be thus obtained; this method gives also 
Ph sec.-Bu, b.p. 90—91°/4 mm., G H M e P r b.p. 91—
92-5°/4-5 mm., CHEl2, b.p. 107— 107-5°/9 mm., and 
active amyl sulphide, b.p. 99— 101°/4-5 mm. m-Nitro- 
phenyl n-, m.p. 78-5—79°, and iso-propyl sulphone, 
m.p. 112— 113°, and m-aminophenyl a-rnethylisobutyl 
sulphone, m.p. 93— 94°, are incidentally prepared. 
The compound, termed (I) by Posner (A., 1905, i, 
279) was really (I I ) , and his PhS02‘CMe2E t was 
really PhS02H. R. S. C.

U n sym m etrica l aryl su lph ides. N. E. Foss, 
J. J. Ste h l e , H. M. Sh u se tt , and D. H adburg (J. 
Amer. Chem. Soc., 1938, 6 0 , 2729—2730).— (m- 
N 0 2-C?H4-S)2 (prep, from m -N02-C6H4-S02Cl by HI) 
and Cl2 give ra-N02*CeH4*SCi, which with the 
appropriate phenol gives m -nitrophenyl p-hydroxy- 
phenyl, m.p. 83—83-5° (Ac, m.p. 66— 67°, Br,r , m.p. 
136— 137°, Bz, m.p. 102— 102-5°, and O-CHJPh 
derivative, m.p. 105— 106°), 2 : 4-dihydroxy phenyl, 
m.p. 150-5— 151-5° (Ac?, m.p. 77—78°, and Br2- 
derivative, m.p. 128— 130°), and i-hydroxy-l-naphthyl 
sulphide, m.p. 106° (.4c, m.p. 85—85-5°, Bz, m.p. 
110— 110-5°, and 0 -CH2Ph derivative, m.p. 136—  

: 4-dihydroxy-1 : 3-phenylene bis-(m-nitro-

phenyl sulphide), m.p. 179—180° (Ac2, m.p. 109-5—
110-5°, and iJr-derivative, m.p. 189—190°). Hydro­
genation (P t02) gives Ta.-aminophenyl p-hydroxyphenyl, 
m.p. 84-84-5°, and 2-hydroxy-l-naphthyl sulphide, 
m.p. 193° (ON-/lc2 derivative, m.p. 163— 164°).

R. S. C.
C um yl a lcohol. R. G. Co o k e , D. T. Gil l e s p ie , 

and A. K. Mac beth  (J .C .S ., 1938, 1825— 1826).—  
/»•CgHjPr^'CH/OH (I), b.p. 91°/0-7 mm. (p-nUro-, 
m.p. 39—39-5°, and 3 : 5-dinitro-, m.p. 107°, -benzo­
ates ; phenyl-, m.p. 62°, and a-naphthyl-, m.p. 112— 
112-5°, -urethanes-, II phthalate, m.p. 61—02°), is best 
prepared (70% yield) by reduction [H2 (1340 lb.), 
Cu-Ba-Cr oxide catalyst, EtOH, 120°] of p- 
C0H4Pr -̂CHO (II). A cross-Cannizzaro reaction with
(II) and CHoO gave 42%  of (I). A. T. P.

R eactions of ap-unsaturated cyclic  a ldehydes  
and ketones. III. R eduction of cryptone. c /s­
and fi-im s-dihydrocryptol. D. T. C. Gil l e s p ie ,
A. K. Mac beth , and T. B. Sw an so n  (J.C.S., 1938, 
1820— 1824).—R ed u ction  (Ponndorf, Al-Pr^OH) of 
cryptone affords Z-cryptol (Z-4-isopropyl-A2-C)/c/o- 
hexen-l-ol) (I), b.p. S2— 83°/2  mm., [a]“0 - 4 5 - 4 °  
(phenyl-, m.p. 105°, and a-naphthyl-, m.p. 118°, 
-urethanes), which when purified through the p-nitro- 
benzoate is stereochemically pure and has b.p. 
72°/2  mm., [a g 1 — 133° (homogeneous), —142° in 
EtOH. I t  is dehydrated by K IIS04 at 120° to l-l- 
isopropyl-A2:4-cycZohexadiene (II), b.p. 30°/4  mm., 
which with maleic anhydride in E t20  forms an 
adduct, m.p. 133°, [a]|° - 2 9 - 1 6 °  in CHC13. (II) and 
KMn04-H 20-C0M e2, then P b 02 in dil. i l 2S 0 4, give 
isopropylsuccinic acid. Reduction of either of the above 
Z-cryptols with Pd-C-EtOH affords dihydrocryptol
(III) (4-isopropylcycfohexan-l-ol), b.p. 84—S5°/5 mm. 
(p-nitrobenzoale, m.p. 75-5°; 3 : 5-dinitrobenzoate,
m.p. 124-5°; phenylurethane, m.p. 114°; x-naphthyl- 
urethane, m.p. 159-5°), converted by o-C6H4(C0)20  
at 110° for 15 hr. into a II phthalate, m.p. 115°. (H I) 
is obtained also by Ponndorf reduction of dihydro- 
cryptone. Electrolytic reduction (Pt anode, Ni 
cathode) of cryptone in 95% EtOH-IS!'iS04-10% H2S 0 4 
at 34—36°, gives an isomeric (cis- or tra.ns-)dihydro- 
cryptol (IV), b.p. 60°/l-9 mm. (p-nitrobenzoate, m.p.
69-5°; 3 : 5 -dinitrobenzoate, m.p. 112°; phenyl-
urethane, m.p. 87—88°; a-naphthylurethane, m.p. 
113°; II phthalate, m.p. 129°). Both (III) and (IV) 
are oxidised (K2Cr20 7~H2S 0 4 at 30°) to dihydro- 
cryptone (cf. A., 1937, II, 345). A. T. P.

D erivatives of 4-s/>iroheptane [cyciobutane- 
spirocyclobvdane] id en tica lly  su b stitu ted  in  the  
2 : 6  [3 : 3 ']-positions. H. J. B acker  and H. G. 
K em pe r  (Rec. trav. chim., 1938, 5 7 , 1249— 1258; 
cf. A., 1938, II, 324).—cycZoButanesjwVoci/cZobutane- 
3 : 3'-dicarboxylic acid (I) gives the dichloride (II), 
b.p. 158—160°/15 mm., converted by PhO H in boiling 
C5H 5N-CHC13 into the Ph2 ester, m.p. 96— 96-5°, of 
(I), which is reduced (Na-EtOH) to 3 : 3'-bishydroxy- 
methylcyclobutanes-pirocyclobutane, m.p. 167°/16 mm. 
The di-H phthalate, m.p. 139—139-5°, is resolved 
through the brucine or neutral strychnine salt. The 
Me2 ester, m.p. 14°, b.p. 141°/11 mm., of (I), with 
MgMel affords 3 : 3’-bis-(x-hydroxyisopropyl)-, m.p. 
75—76°, and with MgPhBr gives 3 : 3 '-bis-(<t-hydroxy-
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benzhydryl)cyc\obutanespirocyclobutane (III), m.p.
105— 105-5° (+2C 5H 5N), -5 6 °  (decomp.) (+ 2 E t20) 
(cryst. form examined), and 138-5—139° (“ anhyd. ”).
(I ll)  is dehydrated (AcOH-I) to the 3 : 3'-bisdiphenyl- 
methyhne derivative, m.p. 116— 116-5°, oxidised (0 3-  
AcOH) to COPh2 and a compound, C10H18O3, m.p.
190— 190-5°. (II) and A1C13-CS2-C6H 6 afford 3 : 3'- 
dibenzoylcyclobutanesyirocyclobutane, m.p. 73-5—74°, 
b.p. 263°/6 mm. [converted by MgPliBr into (III)], 
which does not react with HCN-C6H BN. A. T. P.

O xid ising  action of selen ium  d ioxide. O xid­
ation of acenaphthene. (Sig n a .) L. Mo n ti (Gaz- 
zetta, 1938, 68, 608—612).—Acenaphthene with 
Se02 at 150— 170° gives acenaphthylene (15—25%) 
and cis~ and irans-acenaphthylene glycol (cf. A., 1938, 
II, 138) (15— 16%). E. W. W.

Interaction of p-hydroxyethylam ine and halo- 
genonitrobenzenes. K. F. W a l b k o t t e r  (Rec. 
tray, chim., 1938, 57, 1294— 1310).—NH2-[CH2]2-OH 
(I) reacts with halogenonitrobenzenes with elimination 
of labile group(s) to form derivatives of p-hydroxy- 
ethylaniline. (I) with 1 : 2 : 4-C6H3Cl(N02)2 and 
picryl chloride (±NaOAc), in EtOH, gives respectively 
2 : 4-dinitro- (II), new m.p. 90° (N-^4c derivative, 
m.p., 130°), and 2 : 4 : 6-trinitro- (III), m.p. 110° 
(O Iw lc, derivative, m.p. 117°), -P-hydroxyethyl- 
anilines. (II) or (III) in abs. I1N03 at —15° gives 
N  - nitro - N  - 2 : 4 : 6 - trinitrophenyl - (3 - aminoethyl 
nitrate [“ pentryl ”], m.p. 129° or >188° (block), 
ignites at 250°. (I) and 1 : 4 : 2-C6H3Cl2-N 02 in EtOH  
at 140— 145° for 5 hr. give 4-chIoro-2-nilro-fi-hydroxy- 
ethylaniline, m.p. 107° (Ac2 derivative, m.p. 48°), 
converted by H N 03 at —15° into fX-nitro-'N-4- 
chloro-2 : 6-dinitrophenyl-fi-aminoethyl nitrate (IV), 
forms, m.p. 81° (? 84°) and 92° (block), decomp. 105°, 
ignites 296°. (I) and 4-chloro-2 : 6-dinitroanisole in 
boiling EtOH give 4-chloro-2 : 6-dinitro-fi-hydroxy- 
eihylaniline, m.p. 102°, which with H N 03 yields (IV).
4-Bromo-2-nitro-, m.p. 106° (Ac2 derivative, m.p. 
53°), and 4-bromo-2 : b-dinitro-, m.p. 114°, -(i-hydroxy- 
ethylanilines are similarly prepared; they are both 
nitrated to N-ni<ro-N-4-6romo-2 : 6-dinitrophenyl-$- 
arhinoethyl nitrate, m.p. 95°, decomp. 180°, ignites 
256°. (I) and 1 : 3 :  4-C6H 3Cl(N02)2 in EtOH afford
5-chloro-2-?iitro-{i-hydroxyethylaniline, m.p. 116° (Ac2 
derivative, m.p. 94°), which with H N 03 at —10° gives 
N-niiro - N -5 -chloro - 2 : 4 -  dinitrophenyi - ¡3 - aminoethyl 
nitrate (V), decorap. 180°, ignites 253°, also formed 
similarly from 5-chloro- 2 : 4 - dinitro- (3- hydroxyethyl- 
aniline, forms, m.p. 132° and 116° (Ac2 derivative, 
m.p. 96°). o-Bmino-2-nitro-$-kydroxyethylaniline, m.p. 
126° (Acs derivative, m.p. 75°, hydrolysed by boiling 
H20  to the N-j4c derivative, m.p. 109°), and H N 03 
at —10° give T$-nitro-N-5-bromo-2 : 4-dinitro-phenyl- 
P-aminoethyl nitrate (VI), m.p. 114°, decomp. 173°, 
ignites 262°. (I) (4 equivs.) and 1 : 3 :4  : 6-
C8H2C12(N 02)2 afford 4 : G-dinitro-1 : 3-bis-($-hydroxy- 
ethylamino)benzene, m.p. 211° [NN'-Jc2 derivative, 
m.p. 149°; (?) 2 : NjbT-iiVO^-derivative, decomp, 
violently at 98°, ignites at 230°]. Equiv. amounts of
(I) and 1 : 3 : 4 : 5-C8H 2Cl2(NO,)2 in EtOH (3 hr.) give 
4 : G-dichloro-2-nitro-^-hydroxyethylaniline, m.p. 51° 
(*4c2 derivative, m.p. 82°), whence N-miro-N-4 : 6- 
dichloro-2-nitrophmyl-$-aminoethyl nitrate, m.p. 88°,

decomp. 187°, ignites 305°. 4 : 6-Dibromo-2-nitro-$- 
hydroxyethylaniline, m.p. 71° (Ac2 derivative, m.p. 
86°), and H N 03 yield N-miiro-N-4: Q-dibromo-2- 
nitrophenyl-^-aminoethyl nitrate, m.p. 69°, decomp. 
178°, ignites 305°. (V) and (VI) with EtOH-NH2Ph 
appear to give the same (?) 5-NHPA-derivative, m.p. 
-6 0 ° . A. T. P.

D iaryl (d im ethylam inom ethyl)carbinols. — See
B., 1938, 1502.

Q uantitative m easu rem en t of the u ltra-v io let  
activation  of stero ls . I. E rgostero l. R. S. 
H a r r is , J. W . M. B u n k e r , and L. M. M osher  (J. 
Amer. Chem. Soc., 1938, 60,2579—2580).—Activation 
(measured biologically) of ergosterol in E t20  is oc 
the quanta of energy absorbed (not the ergs) and 
equal for light of 2537, 2652, 2804, 2967, or 3205 a . 
Possibly, however, 2804 is the most effective X.

R. S. C.
Coffee. IV. E lucidation of the constitu tion  

of cafesterol. K. H. S lotta and K. N e iss e r  (Ber., 
1938, 71, [B], 2342—2346).—The formula C^H^O,, 
is confirmed for cafesterol (I) by the examination of 
its monoacetate (II), m.p. 163-5— 165°, [a]„ —134-6° in 
CHC13, obtained by use of KaOAc and boiling Ac20 . 
More drastic conditions do not lead to a more highly 
acetylated product so that only 1 O of (I) is present 
as acetylatable primary or sec. OH. CO and phenolic 
OH are absent. One of the outstanding 0  atoms must 
be present in a tert. OH group vicinal to the acetylatable 
OH since Zn dust transforms (I) or (II) at 160— 
190°/0-01 mm. into anhydrocafesterol (III), m.p. 126—  
128° [semicarbazone, m.p. 227—229° (decomp.)]. 
The nature of the third O could not be elucidated and 
its presence is suggested as an unreactive sec.-OH such 
as has been proved present in corticosterone. (II) is 
very rapidly hydrogenated (P t02) to hexahydro- 
cafesteryl acetate, m.p. 101— 105° (among other 
compounds). The three double linkings appear 
equiv.; they cannot be saturated with Na and EtOH 
and therefore are not present in an aliphatic conju­
gated system; hence one ring is probably aromatic. 
Hydrogenation (P t02 in AcOH) of (III) yields octa- 

hydroanhydrocafesterol. (I) 
has probably the structure 
shown. Further examination 
shows substance A  (A., 1938, 
II, 449) to be a mixture (1 : 1) 
of (I) and y-sitosterol. Sub­

stance S  is probably a paraffin alcohol not closely 
related to (I). Substance I, C27H480 , is nearly allied 
to the true sterols; it cannot be acetylated and does 
not react with NH2-CO-NH-XH2. H. W .

Product of the irradiation  of A6:8-cholestad i- 
enol. A. W in d a u s  and G. Zu h l sd o r ff  (Annalen, 
1938, 536, 204—216; cf. A., 1938, II, 185).—The first 
preparatively established, photochemical transform­
ation product of A0:8-cholestadienol (I) is due to a 
steric rearrangement at C(5) which corresponds 
exactly with the first photochemical transformation 
of A5:7-cholestadienol (II) a tC (10„ since in accordance 
with the rule of double linkings the union between
C,8, and C(10, in (I) is loosened in the same manner 
as that between C,9> and C(10) in (II). Exposure of
(I) in pure C6H 6 to a Mg spark light leads to A6:8-
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coprostadienol (III), m.p. 92° [acetate (IY), m.p. 101°, 
[a]“  +170-5° in CHC13; benzoate, m.p. 125°, [ajg

+  167° in CHC13; 3 : 5 -dinitrobenzoate, m.p. 192°, 
[a]“  +127° in CHC13], which gives a sparingly sol. 
additive compound with digitonin and strongly 
resembles (I) in its absorption spectrum, indicating 
the presence of conjugated double linkings in a ring. 
This view is confirmed by the isolation of an adduct, 
C^H^Os, m.p. 242—244°, [a]“ +47-3° in CHC13, 
from (IV) and maleic anhydride, and bv oxidation 
[H N03 (d 1-4)] of (III) to C6HMe(C02H)4. Photo­
chemical dehydrogenation of (I), (II), or (III) in 
presence of eosin gives the dihydric alcohol (V), 
[diacetate (VI), m.p. 202° (decomp.), [a]™ —133-5° in 
CHC13; dipropionate, m.p. 197° (decomp.), [a]„ 
— 125-5°; diisobutyrate, m.p. 184— 185°, [a]“  —114-5°].
(VI) is transformed by hot Ac20  into the norsteryl 
acetate C2GH39-OAc (corresponding dinitrobenzoate, 
m.p. 207°, [a]o +2-5° in CHC13). Hydrogenation (Pt 
sponge in AcOH) at room temp, and, after addition 
of conc. HC1, at 60° of (IV) yields coprosteryl acetate, 
m.p. 88—90° (corresponding dinitrobenzoate, m.p. 
214—215°). Oxidation of (IV) with B z02H in CHC13 
gives unidentified crystals, m.p. 73—78°, and material 
which is acetylated (Ac20 , C5H 5N) to AB-coprostene- 
3 : 6 :  7-triol diacetate benzoate, m.p. 200—201°, [a]„ 
+32° in CHC13, hydrolysed to &s-coprostene-3 : 6 : 7- 
triol, m.p. 191— 192° (triacetate, m.p. 150— 151°).
( I l l )  is reduced by Na and PrOH to %-coprostenol 
[A8:9-coprosfenoZ], m.p. 80—83°, [a];,1 +15-0° in CHC13 
(dinitrobenzoate, m.p. 195— 196°, [a]!,1 +33-5° in 
CHC13) ; the corresponding acetate, m.p. 107— 108°, 
H d +43-5° in CHC13, is isomerised by H 2-P d  to a- 
coprostenyl acetate, m.p. 114— 115°, [a]“ +30-5° in 
CHC13 (corresponding dinitrobenzoate, m.p. 181°, 
[a]i,° +27-3° in CHC13), also obtained by hydrogenation 
(Pd sponge in EtOAe at room temp.) of (IV). HC1 
and (IV) in CHC13 at 0° give an isomeride, m.p. 80— 
81°, [a]» —49-3° in CHC13, of the type of ergosterol B  
and containing its conjugated double linkings in two 
rings. It is hydrolysed to coprostadienol B, m.p. 75°, 
[a]o —48° (dinitrobenzoate, m.p. 169°). Catalytic 
perhydrogenation transforms it into coprosterol. 
When heated with maleic anhydride it is re-converted 
into (III). H. W.

a-T heosterol, C^H^Og, m .p . 113—114° [acet­
ate, m .p . 113—115° ; d ig iton ide, m .p . 222—224° 
(decom p.)], from  cacao germ  o il.—See A., 1939, 
III, 109.

Separation of the antirachitically  acting com ­
ponents of irradiated 7-dehydrocholesterol.— 
See B„ 1938, 1502.

T ran sm ission  of substitu en t influences in  
ester  h yd ro lysis .—See A., 1939, I, 31.

R eactiv ity  of the w-halogen atom  in  ;>-alkoxy- 
benzyl halides : preparation of phenylacetic

a c id s .  R. G. N a ik  and T. S. W h e e l e r  (J.C.S., 
1938, 1780— 1783).—6-Chloro- (I) and -bromo-piper- 
onal (II) (prepared in AcOH), and 3-chloro- (III) and 
-bromo- (IV) -j-anisaldehyde with NH2Ph at 100° 
give the corresponding anils, m.p. 112°, 131— 132°, 
85°, and 96—973, respectively. (I), (II), (III), and
(IV), with 50% aq. NaOH-EtOH at 50° (cf., Ahmad 
et al., A., 1938, II, 337), afford 6-chloro-, m.p. 73—74°, 
and -bromo-, m.p. 90°, -3 : 4-methylenedioxybenzyl, and 
3-chloro-, b.p. 178— 180°/10 mm., and -bromo-, m.p.
63—64°, -4-methoxybenzyl alcohols, respectively, con­
verted by HC1-C6H 6 at 0° or HBr (d 1-69) into 6- 
chloro-3 : 4-methylenedioxybenzyl chloride, m.p. 65°, and 
bromide, m.p. 75—76°; G-bromo-3 : 4-methylenedioxy­
benzyl chloride, m.p. 64—65°, and bromide, m.p. 94° 
(also from 3 : 4-methylenedioxybenz3rl alcohol or Me 
ether and 1 mol. of B r); 3-chloro-4-methoxybenzyl 
chloride (V), b.p. 145— 147°/6 mm., and bromide, m.p. 
52—53° ; 3-bromo-4-methoxybenzyl chloride, m.p. 51— 
52°, and bromide, m.p. 61—62°. The chlorides and 
KI-C0Me2-H 20  at 100° for 14 hr. give the corre­
sponding iodides, m.p. 95—96°, 90—91°, 61—62°, arid
64—65°, respectively. The chlorides and KCN-EtOII 
for 24 hr. afford respectively 0-chloro-, m.p. 70—71”, 
and -bromo-, m.p. 71—72°, piperonylacetonitrile, and
3-chloro-, m.p. 54—55°, and -bromo-, m.p. 56—57°. 
-p-anisylacetonitriles, hydrolysed by aq. NaOH-EtOH  
at 100° for 8 hr. to 6-chloro-, m.p. 174— 175° (Me, 
m.p. 69—70°, and Et ester, m.p. 60—61°), and 
-bromo-, m.p. 190° (Et ester, m.p. 69—70°), -piperonyl- 
acetic acid, and 3-chloro-, m.p. 95—96°, and -bromo-, 
m.p. 114— 115°, -p-anisylacetic acid, respectively.
(V) and MeOH or EtOH at 100° for 2 hr. give 3-chloro-
4-methoxybenzyl Me, b.p. 135—140°/5 mm., and Et, 
b.p. 150— 155°/I0 mm., ethers. 3-BromoA-methoxy- 
benzyl Et ether boils at 155— 160°/10 mm. The ethers
with HC1-C6H B or HBr (d 1-69) are reconverted into 
the halides. 3 : 4-Methylenedioxybenzyl bromide (VI) 
and hot MeOH (EtOH) give 2 : 3 : 6 :  7-bismethylene- 
dioxy-9 : 10-dihvdroanthracene, m.p. >360°, but (VI) 
and MeOH +  Na2C03 at 100° for H  hr. afford 3 :4- 
niethylenedioxybenzyl Me ether, b.p. 120°/10 mm. (cf. 
Kobayashi, A., 1928, 169). The 6-halogeno-3:4- 
methylenedioxybenzyl halides react with alcohols 
without forming dihydroanthracene derivatives, but 
the resultant oils contain more halogen than the 
expected ethers; 6-nitro-3 : 4-methylenedioxybenzyl 
chloride does not react. 6-Chloro- and -bromo-3 : 4- 
inethylenedioxybenzyl halides and PC15 at 120° for 
4 hr. give the unstable Ct-cJiloro-, b.p. 150— 154°/10 
mm., and -bromo-, b.p. 155— 157°/10 mm., -3 : 4-di- 
chloromethylenedioxybenzyl chloride (cf. Ewins, J.C.S., 
1909, 95, 1482), HC02H then giving 6-chloro-. m.p. 
64°, and -bromo-, m.p. 80—81°, -3 : 4-carbonyldioxy- 
benzyl chloride, respectively. A. T. P.

R e a c t iv i ty  o f th e  m e t h y le n e  g r o u p  in  d e r iv ­
a t iv e s  of p h e n y la c e t ic  a c id . G. I). P a r k e s  and
B. C. A ld is (J.C.S., 1938, 1841— 1845; cf. A., 1936, 
1497).—The actions of H N 02 and diazonium salts 
respectively on derivatives of phenylacetic acid are 
recorded (cf. Meyer, A., 1889, 516). The Me ester of 
2 : 4-dinitrophenylacetic acid (I) (benzyl ester, m.p. 
98°) with p-C6H^Hal-N2Cl or 2 : 4-C6H3(Hal)2-N2Cl in 
NaOAc-EtOH affords respectively Me p-chloro-, m.p. 
155°, p-bromo-, m.p. 182°, 2 ': 4 '-dichloro-, m.p. 181°,
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and 2' : 4 '-dibromo-, m.p. 199°, -benzeneazo-2 : 4- 
dinitrophenylacetate. Me benzeneazo-2 : 4-clinitro- 
phenylacetate and Br-A cOH-NaO Ac afford u-bromo- 
2 : 4 -  dinitrobenzaldehyde - p  - bromophenylliydrazone 
(of. Chattaway et al., A., 1931,1416), probably through 
the unstable Mo j3-bromobenzeneazo-2 : 4-dinitro- 
phenylacetate. (I) and PhN2Cl-aq. NaOAc give 
formazyl-2 : 4-dinitrobenzene, 2 : 4 : 1 -  
(NO2)2C0H3-C(N:NPh):N-NHPh, m.p. 198°; similarly 
prepared are pp'-dibromo- (II), m.p. 220°, 2': 2": 4': 4"- 
tetrachloro-, m.p. 206° (darkens at 150°), and -tetra- 
bromo-, m.p. 201° (darkens at 150°), -formazyl-2 :4- 
dmilrobenzene, stable to boiling HC1. (II) and Sn-HCl 
afford 6(or 7)-bromo-3-2’ : 4'-diaminophenyl-1 : 2 : 4- 
benzlriazine, m.p. 180° (darkens at 160°). (I )-
aq. (NH4)2S-H 2S, boiled for 5—6 hr., give 2-nitro-4- 
aminophenylacetie acid (III), m.p. 185° [Ac (IV), m.p. 
205°, and Bz, m.p. 223°, derivatives], which at 190° 
for a few min. gives 2-nitro-4-2'-nitro-4'-aminophenyl- 
aceta midophenylacetic acid, m.p. 213° (some 2-nitro-j;- 
toluidinc is formed also if reaction is at 270°) (cf. 
Gabriel and Meyer, A., 1881, 729). (IV) is stable to 
H N 02, but with KMn04-M gS04-H 20 , refluxed for 7 
hr., it gives 4 : 2 :  1-NHAc*C6H 3(N 02)'C02H. Diazot- 
isation of (III) followed by CuCl affords 4-chloro-2- 
nitro-benzaldehyde and -phenylacetic acid; thus 
even in the cold, H N 02 attacks the CH2. (I ll)  
and Br-AcOH at 60° for a few min. give impure
5-bromo- [Ac derivative, oxidised to 4 : 5 : 2 : 1- 
NHAc-C6H ,Br(N 02)-C02H, m.p. 246°] and 3 : 5-di- 
bromo-2-nitro-4-aminophenylacetic acid [Ac deriv­
ative, m.p. 240° (decomp.)]. (I) does not react 
with H N 02 and no reaction occurs between 
N 0 2-C6H4-CH2-C02H and H N 02 or ArN2Cl. 6- 
Amino-oxindole [A c, m.p. 324° (stable to H N 02), and 
B z  derivative, m.p. 273°] with C5H 11,0-N'0-HC1 
followed by CuCl gives 6-chloro-oximino-ozindole, 
m.p. 240°, and (impure) 6-chloro-oxindole. 6-Nitro- 
oxindole and p-C6H4Br-N2Cl-NaOAc give 6-nitro-
3-p-broinobenzcneazo-oxi>idole, m.p. 281° (decomp.) (cf. 
Borsche and Meyer, A., 1922, i, 53). A. T. P.

D erivatives of sa licy lic  acid . X III. Chloro- 
sa licy lic  acids and their  m eth y l ethers. N. W.
H ir w e , K. N. R a n a , and K. D. Gav an k a r  (Proc. 
Indian Acad. Sci., 1938, 8 , A, 208—213).—5-Sulpho- 
salicylic acid with Cl2 in glacial AcOH or with KMn04 
in conc. HC1, and subsequent decomp, with super­
heated steam, yields 3-chlorosalicylic acid (I) [A', 
Ca (+ 3 H 20), and Ag salts; amide, m.p. 174—176°], 
also obtained by hydrolysis of chloral-3-chlorosalicyl- 
amide, m.p. 159— 160° (from chloralsalicylamide and 
Cl2 in AcOH). Methylation (Me2S 04-K 0H ) of (I) 
yields 3-chloro-2-methoxybenzoic acid, m.p. 120— 121° 
[Na (-f-H20), Ba (+ 4 H 20), and Ag salts; amide, 
m.p. 99—100°]. 0-0 H-C6H4-C0 2H in AcOH at
0° yields with I mol. of CI2, 5-chloro-, and -with 2 
mols. 3 : 5-dichloro-salicylic acid [Ca (+ 4 H 20) salt].
0-0 Me,C6H4,C0 2H under the same conditions yields
5-chloro- (Ag salt; amide, m.p. 137— 138°)' and 
3 : 5-dichloro-2-methoxybenzoic acid [Na (-J-2H20 ), 
Ba (+ 5 H 20), and Ag salts; amide, m.p. 152— 153°].

A. Li.
R earrangem ent of aryl sa licy la tes . B. T.

T ozer and S. Sm iles (J.C.S., 1938, 1897— 1900 ; cf.

A., 1936, 716).—The following are prepared from the 
appropriate acid by fusion at 140°, or better in boiling 
xylene, with i>-N02’C6H4*0H and PC1B: p-nitrophenyl
4-hydroxy-m-toluate (I), m.p. 136°, 2-hydroxy-m-toluate
(II), m.p. 153°, 5-chloro-2-hydroxybenzoate (III), m.p. 
164°, 2-hydroxy-3-naphthoate (IV), m.p. 164°, and 5- 
nilro-2-hydroxybenzoate (V), m.p. 200°. 2 : 4 :  6-Tri- 
chlorophenyl salicylate (VI), m.p. 125°, is prepared by 
the fusion method. ^-Nitrophenyl salicylate and (I),
(II), (III), and (IV) with boiling N-NaOH (1-25 mols.) 
for 1} hr. afford respectively 4'-nilro-'2-carboxydiphenyl 
ether, m.p. 161° (70% yield), p-nilrophenyl 3-carboxy- 
p-, m.p. 173°, and -o-, m.p. 143° (Me ester, m.p. 99°), 
-tolyl ethers, 4-chloro-4'-nUro-2-carboxydiphenyl ether, 
m.p. 174— 175°, and p -nitrophenyl 3-carboxy- fj-naph- 
thyl ether, m.p. 208°. The last could not be decarb- 
oxylated. Under the above conditions, (V) and (VI) 
show no evidence of rearrangement. o-N 02-CGH4-0K  
and O-carbethoxy-^-cresol-3-sulphonyl chloride (VII) 
at 100° for i  hr. give a product, decarbethoxylated 
with N-NaOH-EtOH at 15° to o-nitrophenyl4-hydroxy- 
toluene-3-sulphonate, m.p. 88°. This is rearranged by 
boiling 0-25N-NaOH-EtOH for i  hr. to o-nitrophenyl 
3-sulpho-p-tolyl ether, which with PCI5 at 130° for 1 
hr. gives 4-o-nitrophenoxytoluene-3-sulphonyl chloride, 
m.p. 132° (sulphanilide, m.p. 157°), also prepared 
from o-nitrophenyl 3-sulphino-j3-tolyl ether and 6% 
NaOCl. (VII) and PhOH in boiling COMe2 +  K 2C03 
form a product, decarbethoxylated to Ph 4-hydroxy- 
toluene-3-sulphonate, new m.p. 57° (Na derivative, 
m.p. 220—230°, readily sol. in cold CHC13). The 
N a  derivative of Ph salicylate melts at 193— 195° (cf. 
A., 1938, II, 320). The tendency to form covalent 
Na derivatives may assist the rearrangements.

A. T. P.
S tab ility  of esters of p -hydroxybenzoic acid.

F. R eim er s (Dansk Tidsskr. Farm., 1938, 12, 240— 
247).—Hydrolysis of esters of p-0H 'C6H4'C02H (I) 
by alkalis can be folknved by bromometric titration, 
the esters giving Br2-derivatives and (I) giving 2 : 4 : 6 -  
C6H2Br3*OH (cf. A., 1938, II, 409). No hydrolysis 
occurs on boiling with H20 . Na salts of esters of (I) 
are hydrolysed slowly on storage and rapidly in aq, 
solution. Pra, m.p. 106— 109°, and benzyl, m.p. 109—  
110°, 3 : 5-dibromo-4-hydroxybenzoates have been pre­
pared. M. H. M. A.

1 -A m ino-4 -hydroxynaphthalene - 8 - carboxylic  
acid .—See B., 1938, 1390.

R eduction and autoxidation  products of 
7 : 7-di(hydroxyaryl)acenaphthenones. I. Matei 
and E. B ogdan  (Ber., 1938, 71, [5], 2296—2300).— 
Reduction of 8-keto-7 : 7-di-4'-hydroxy-3'-inethyl- 
phenylacenaphthene by Zn dust and NaOH under 
H 2 or C 02 yields 7 :1  -di-4'-hydroxy-3'-methylphenyl- 
acenaphthen-8-ol (I), m.p. 117°, converted by air in 
the presence of alkali into the compound, 1 : 8-
CinH fi< g g QH) > 0  (R =  4 : 3-OHrC6H3Me ), m.p.
230—235° (decomp.) (dibenzoate, m.p. 230°). E x­
haustive autoxidation of (I) leads to di-o-cresol- 
naphtJwdein, m.p. (indef.) < 100°, which dissolves in 
alkali to an intense violet solution. Reduction of 8- 
keto-7 : 7-di-p-hydroxyphenylacenaphthene by Zn 
dust and NaOH followed by passage of air through
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the solution gives di--p-hydroxyphenyl-8-carboxy-l- 
naphthylcarbinol, m.p. 239—240°. Di-4'-hydroxy- 
2': 5'-dimethylphenyl-, m.p. 233° (decomp.) (dibenzoate, 
indef. m.p.), and di-4-hydroxynaphthyl- (dibenzoate, 
indef. m.p.) -8-carboxy-l-naphthylmrbinol are obtained 
analogously. H. W.

M ultiplanar ci/ciohexane r in g s. R. D . D e s a i, 
R. E. H u n t e r , and G. S. S aiiaria  (Nature, 1938,. 
142, 798).—Bromination of the isomeric forms of
l-carboxy-4-methylcycioliexane-l-acetic acid (A., 
1936, 846) gives Br1-acids, hydrolysed (hot aq. 
Na2C03) to the corresponding OH-acids, which are 
oxidised (alkaline KMn04) to isomeric forms of 4- 
methylcycfohexane-1 : 1-dicarboxylic acid. Similar 
observations have been made in the 3-methylc)/c/o- 
hexane series. L. S. T.

O cta- and deca-hydronaphthalene-9 : 10-di- 
carboxylic acid. P. B rigl and R. H e r r m a n n  (Ber., 
1938, 71, [B], 2280—2282; cf. Alder et a l ,  A., 1938, 
II, 491).—Butadiene and A1-tetrahydrophthalic acid 
at 160— 170° give (after hydrolysis) octahydronaphth- 
alene-9 : 10-dicarboxylic acid, m.p. 190° [anhydride, 
m.p. 68°; imide, m.p. 176°; hydrazide, 

c o
C10H i4< c o > N -N H 2, m.p. 98° (Ac derivative, m.p.
225°)]. I t  is hydrogenated (P t02 in AcOII) to deca- 
hydronaphthalene-9 : 10-dicarboxylic acid (I), decomp. 
192° (block) when slowly heated [anhydride, m.p. 96°; 
Me., ester, m.p. 63°; imide, m.p. 188— 189°; hydrazide, 
m.p. 137— 138° (Ac, derivative, m.p. 170°)]. The Et2 
ester, m.p. 48°, of (I), obtained from the Ag2 salt and 
E tI, is transformed by very energetic hydrolysis into 
the Et I i  ester, m.p. 120—-121°, which is very resistant 
towards boiling 2N-NaOH. (I) therefore resembles 
(CMe2*C02H )2 rather than o-CGH4(C0)20 . H. W.

Lactone form ation  of the addition product of 
m ale ic  anhydride and d icyciohexenyl. R. Adams 
and E. E. Gr u b e r  (J. Amer. Chem. Soc., 1938, 60, 
2792—2794).—A12:13 - Dodecahydrophenanthrene - 
9 : 10-dicarboxylic acid (I) (A., 1936, 331) or its 
anhydride (II) [prep, from (I) and Ac20] with HCl-abs. 
EtOH gives the lactone, m.p. 109— 110°, of 12- 
hydroxy-10 - carbethoxytetradecahydrophenanthrene-
9-carboxylie acid, converted by 5% NaOH into Na2 
12- hydroxyletradecahydrophenanthrene-Q : 10-dicarb- 
oxylate, from which acid ppts. the 9 : 12-lactone-acid, 
m.p. 246—247°, also obtained from (I) by hot, conc. 
HCl-COMe2 or, with (II), by heating alone at 200— 
210°. With EtOH-NaOEt (II) gives Et H  A12;13- 
dodecahydrophenanthrenc-9 : 10-dicarboxylate, m.p.
127— 128°, hydrolysed to (I) by alkali. The un­
saturated compounds, but not the lactones or Na2 
salt, absorb Br. Oily by-products are formed in all 
the above reactions. R. S. C.

S yn th eses in  the hydroarom atic ser ies . III. 
(A) F urther diene syn th eses from  6-m ethoxy-l 
acetylenyl- and - l-v in y l-3  : 4-dihydronaphthal- 
ene. (B) Condensation of cyciopentadiones w ith  
acetylene. (F r l .) E . D a n e , O. Hoss, K. E d e r , 
J. Schm itt, and 0 . S chon (Annalen, 1938, 536, 183— 
196; cf. A., 1937, II, 500).— (a ) Me2 1-hydroxyoc-ta- 
hydrophenanthrene-1 : 2-dicarboxylate has m.p. 174—  
175°. The constitution of 7-methoxy-l : 2 : 9 : 1 0 -

tetrahydrophenanthrene-1 : 2-dicarboxylic anhydride
(I) (loc. cit.) (free acid, new m.p. 216°) is established 
by its dehydrogenation (Pt-black at 280°) to 7- 
methoxyphenanthrene-1 : 2-dicarboxylic anhydride, 
m.p. 253—254°. p-Benzoquinone in boiling PhOMe 
converts (I) into 7-methoxy-l : 2-dihydroplien- 
anthrene-1 : 2-dicarboxylic anhydride, m.p. 221—
221-5° (corresponding acid, m.p. 221°, and its Me2 
ester, m.p. 138°), hydrogenated (Pd-C) to the 
1 : 2 : 3 : 4-H4-anhydride. Similarly di-6-metlioxy- 
3 : 4-dihydro-1-naphthylacetylene is transformed into 
di-6-methoxy-l-naphthylacetylene, m.p. 195°, hydro­
genated (Pd-C in dioxan) to di-6-melhoxy-l-naphthyl- 
ethane, m.p. 154°. 3 : 6-I)iketo-10-methoxytetra-
hydrochrysene (loc. cit.) is hydrogenated (Pd-CaC03 
or Pd-C "in PhOMc) to 3 : (>-diketo-l()-methoxydodem- 
hydrochrysene (II), m.p. 130—132° or 145— 148° 
(according to the catalyst used), which gives non- 
cryst. products when treated with HBr-AcOH; when 
reduced in presence of P t0 2 in AcOH or PhOMe it 
yields a compound, (?) C18H20O2, m.p. 194° or 183—  
184° according to the solvent used. Hydrogenation 
(P t02 in AcOH) of (II) affords 3 : G-dihydroxy-10- 
methoxydodecahydrochrysene, m.p. 163°, the di-acetate, 
m.p. 153°, of which is transformed by HBr-AcOH into
10-wiethoxyoctahydrochrysene, m.p. 148—149°. Boiling 
Et propiolate and 6-methoxy-l -acetylenyl-3 : 4-di- 
hydroriaphthalene in N2 give, after hydrolysis, re- 
esterification (CH2N2), and adsorption (A120 3) 7- 
methoxy-9 : 10-dihydrophenanthre7ie-2-carboxylic acid, 
m.p. 206— 207° [as Me ester (III), m.p. 86°], which 
does not absorb H 2 in presence of Pd-CaC03 or P t0 2 
in cycZohexane or EtOH, and 7-methoxy-9: 10- 
dihydrophenanthrene-1-carboxylic acid, m.p. 152-— 
153°; the constitution of the former follows from its 
dehydrogenation (Se at 300°) to 7-methoxy-2-methyl- 
phenanthrene, m.p. 143—144° (whence 7-hydroxy-2- 
methxylphenanihrene, m.p. 146°), not identical with the 
known 1-Me product. 1-Hydroxy-9 : 10-dihydrophen- 
anthrcne-2-carboxylic acid (4-0-5MeOH) (Et ester, 
m.p. 146°) has m.p. 246°. p-Benzoquinone and (III) 
at 200° give Me 7-methoxyphenanthrene-2-carboxylate, 
m.p. 134°.

(n) ci/efoPentane-1 : 2-dione and CH-C-MgBr yield 2- 
hydroxy-2-acetylenylcyc\openta7ume, b.p. 50 /0• 1 mm., 
which does not give a coloration with FeCl3 or react 
with dinitrophenylhydrazine. 2-Hydroxy-5-methyl-2- 
aeetylenylci/cZopentanone, b.p. 65°/0-2 mm., gives a 
colourless Ag derivative which rapidly becomes brown.

H. W.
B enzaldehyde reaction  "of deoxycholic acid.

T. Sh im ada  (J. Biochem. Japan, 1938, 28, 169— 174). 
—Whilst free deoxycholic acid gives a green colour 
(A., 1938, II, 365),'th e  conjugated acid, e.g., glyco- 
deoxycholic, produces a blue colour. The reaction 
indicates that the acid is conjugated in rabbit’s bile 
and mainly free in the bile of ox and dog. Anthropo- 
and hyo-deoxycholie acid give a violet colour with the 
reagent. F. 0 . H.

A ction  of concentrated hydrochloric acid  on 
chenodeoxycholic acid . K. Y am a sak i and K. 
T ak ah ash i (Z. physiol. Chem., 1938, 256, 21—27; 
cf. A., 1938, II, 492).—Chenodeoxycholic acid with 
AcOH-conc. HC1 gives a hydroxycholenic acid (I),
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C24H380 3, m.p. 185°, [a]n + 96° in EtOH, which 
with P t0 2-H 2 in EtOH gives lithocholic acid (II) and 
P-apochenodeoxycholic acid (III), C24H3a0 3, m.p. 196°, 
M»° +77° in EtOH (acetate, m.p. 164°). (Ill) in a 
high vac. at 250—280° for 30 min. and then at 350—  
360° gives a choladienic acid, C24H360 2, m.p. 163°,
[a]D +41-9° in EtOH, which with P t02-H 2 in AcOH 
gives 8-cholenic acid, C24H380 2,H20 , m.p. 173° 
(decomp. 170°), [a]!? +43-6° in EtOH. Oxidation 
(Cr03, AcOH) of (III) gives a ketocholenic acid, 
C24H3„03, m.p. 137° (oxime, decomp. 227°). (I) is
probably a mixture of a 3-hydroxy-A7:8-cholenic acid 
[reduced to (II)] and (III) (which has a double linking 
at 8 : 14 or 8 : 9 and is not reducible). W. McC.

A utoxidation of benzaldehyde in  presence of 
didiphenylene -eth ylen e. G. W ittig  and W . L an g e  
(Annalen, 1938, 536, 266—284; cf. A., 1937, II, 
284).—The inhibitor action of tetraphenylpolyenes 
towards the autoxidation of PhCHO increases with 
the no. of CIC linkings and the hydrocarbons, which 
are otherwise stable towards 0 2, become oxidised in 
an increasing degree. The products are, however, 
intractable mixtures wherefore the study is restricted 
to didiphenylene-ethylene (I). In non-polar solvents 
this is stable to light and air for months but in polar 
media (EtOH, Et20 , dioxan) it is autoxidised to 
fluorenone (II); the change occurs very much more 
rapidly in presence of PhCHO. B z02H is not an 
intermediate in the change since it does not attack
(I) under the experimental conditions and oxidises
(I) to (II) only at 80—90° and in presence of a large 
excess of BzO,H without detectable intermediate 
production of the ethylene oxide. Evidence is 
adduced that OH or other radical is not the carrier 
of a chain reaction and that therefore the hypothesis 
of Haber and Willstattcr (A., 1932, 352) 'must be 
discarded. It is considered that PhCHO first adds 0 2 
to a very reactive “ mol. adduct ” PhCH0—0 = 0 ^  
this either may become stabilised to B z02H (which 
is unimportant for the further autoxidation of 
PhCHO) or may react with a second mol. of PhCHO 
with formation of 2 mols. of BzOH. The energy 
thereby liberated activates a further mol. of PhCHO 
which adds 0 2 and continues the autoxidation as a 
chain reaction; the further possibility of intermediate
formation of 2 equivs. of C H P h < ^ >  is suggested
by the production of some CHPhI ether of cis-di- 
plienylacenaphthylene glycol from 7 : 8-diphenylace- 
naphthylene [used instead of (I)]. I f the “ mol. 
adduct ” encounters a mol of (I) instead of PhCHO 
there is production of (II) whereby PhCHO is re­
gained or formation of BzOH occurs. Since the energy 
thus liberated is inadequate to activate a fresh mol. 
of PhCHO, the oxidation of 1 mol. of (I) inhibits that 
of a complete chain of PhCHO mols. The possibility 
that labile mol. adducts can evolve 0  in an activated 
form is established by the observation that, whereas 
dioxan is not appreciably affected by prolonged 
exposure to 0 2, solutions of (I) in this solvent absorb 
more 0 2 than is required for the transformation of
(I) into (II). The behaviour of autoxidising PhCHO 
in presence of hydrocarbons at higher concn. is thus 
readily explained. ~ H. W.

Preparation  of m -brom obenzaldehyde. F. T.
T yson  (J. Amer. Chem. Soc., 1938, 6 0 , 2821).—m- 
C6H4BrCHO, prepared from wi-N02,C8H4*CH0 by 
SnCl2-HCl and diazotisation (Sandmeyer) (NH2- 
compound not isolated) and previously regarded as 
pure, contains both Cl and Br. R. S. C.

y -Substitu tion  in  the resorcin o l nucleus. I. 
S yn th esis of y -resorcylaldehyde. R. C. Shah and 
M. C. L aiw alla  (J.C.S., 1938, 1828— 1832; cf. 
Limaye, A., 1937, II, 258).— Me p-resorcylate and 
Zn(CN)2-AlCl3 in dry E t20-H C l give Me 2 : 4 -  
dihydroxy-3-formylbenzoate (I), m.p. 138—140° [2 :4- 
dinitrophenylhydrazone, m.p. 291—293° (decomp.); 
semicarbazone, decomp. 260—265°; oxime, m.p.
164— 165°; atiil, m.p. 131— 132°], reduced (Zn- 
Hg, dil. HCl-EtOH at 100°) to Me 2 : 6-dihydroxy-m- 
toluate (II), m.p. 134— 135°, which is converted by 
Mel-NaOMe-MeOH into Me 2-hydroxy-6-methoxy- 
m-toluate, new m.p. 77—79°. (I) and CH2(C02Et)2 
in C5H 5N-piperidine at 100° for 1 hr. give Et 5- 
hydroxy-Q-carbomethoxycoumarin-3-carboxylate, m.p. 
157— 158°. (I) and Br-AcOH afford Me n-bromo- 
2 : 4-dihydroxy-3-formylbenzoate, m.p. 133—134° (2 : 4- 
dinitrophenylhydrazone, m.p. 294—295°); MeI-K2C03-  
COMe2 yields Me '2-hydroxyA-methoxy-3-fonnylbenz- 
oate, m.p. 121— 122°, whereas Me2S04-K 0H -M e0H  
at 100° gives 2": 4-dimethoxy-'i-forviylbenzoic acid, 
m.p. 185— 187°, reduced (Clemmensen) to 2 : 6 -  
dimethoxy-m-toluic acid, m.p. 146—147°. The latter 
is obtained also from 2-hydrox_y-6-methoxy-7/i-toluic 
acid, new m.p. 214—215°, and Me2SO4-20% KOH- 
COMe2. (II) and 2N-NaOH at 100°, or 2-methyl- 
resorcinol and aq. KHC03 (100°/4 hr., then reflux 
for i  hr.) give 2 : G-dihydroxy-m-toluic acid, m.p. 200—  
201° (decomp.). (I) and N-NaOH at room temp, for 
45 hr. afford 2 : 4-dihydroxy-'i-fonny ¡benzoic acid, m.p. 
193— 194° (decomp.), which with H 20  at 100— 110° 
(sealed tube) for 10 hr. gives y-resorcylaldehyde (III), 
new m.p. 155— 156° (2 : 4-dinitrophenylhydrazone, 
m.p. 288-—291°; semicarbazone, m.p. 245°), reduced 
(Clemmensen) to 2-methylresorcinol. (I ll)  and 
CH2(C02E t)2 (piperidine) give Et 5-hydroxycoumarin-
3-carboxylate, m.p. 229—230°. 3-Substitution in p- 
resorcylic acid or ester is not recorded previously. 
It is suggested that chelation between OH and C02Me 
in Me p-resorcylate leads to a fixation of the double 
linkings in the resorcinol nucleus, and a stabilisation 
of one of the Kekule forms (cf. Baker et al., A., 1937, 
II, 198). A. T. P.

Interaction betw een G rignard com pounds and 
m aleic  acid d erivatives. C. W e iz m a n n  and F. 
B er g jia nn  (J. Amer. Chem. Soc., 1938, 6 0 , 2647— 
2650).—Me2 maleate (I) and CH2Ph*MgCl give a£- 
diphenyl-y-benzylhexane-fiz-dione m.p. 136°, which 
gives no semicarbazone, but with MgPhBr yields
«[i^-triphenyl-fi-benzylhexan-^-ol-e-onp,, m.p. 202°.
MgEtl and (I) give 8-ethyl-octane-yQ-dione, b.p. 110°/1 
mm. MgBu“Br and (I) give £-n-butyldodecane-zQ-dione
(II), b.p. 136°/0-05 mm., and a little z-n-butyl-i^- 
dodecen-z-ol-Q-one (III), b.p. 115— 120°/0-1 mm. With 
MgPhBr, (II) gives zQ-diphenyl-Z-n-butyl-n-dodecane- 
eQ-diol, m.p. 122— 123°, and (?) dehydration products. 
(:CH-C0),0 with CH2Ph-MgCl, MgBu°Br, and MgEtBr 
gives y-hydroxy-8-phenyl-y-benzyl-A.a-penienoic (p-
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phenylphenacyl ester, m.p. 142—143°), y-hydroxy-y-n- 
butyl-n-Aa-octenoic, b.p. 114°/0-05 mm. (p-phenyl­
phenacyl ester, m.p. 79°), and y-hydroxy-y-ethyl-n- 
Aa-hexenoic acid, b.p. 115°/0-6 mm. (p-phenylphenacyl 
ester, m.p. 77—78°), respectively, together with other 
products, which include vX,-diphenyl-p,c-dibenzyl-Aa'yc- 
hexatriene, m.p. 184°, b.p. 215—220°/l-5 ram. (from 
CH2Ph*MgCl), (III) (from MgBuaBr), and (?) y- 
ethylsorbic acid (p-phenylphenacyl ester, m.p. 138°) 
and c^-diethyl-n-octan-^-ol-y-one, b.p. 75°/T5 mm. 
(from MgEtBr). y-Butyrolactone and MgPhBr give 
aa-diphemylbuiane-a8-diol, m.p. 108°. The reaction 
mechanism is discussed. R. S. C.

D erivatives of p-p-anisyl-p-m ethylpyruvic  
[<*-keto-[3-p-anisylbutyric] acid. E . C a t t e la in  
(Compt. rend., 1938, 207, 998—1000).—The NaH S03 
compound of a-p-anisylpropaldehyde (I) with cold 
aq. KCN affords cL-kydroxy-fi-p-anisyli)utyronitrile, 
decomp. ~50°/15 mm., converted by cold conc. HC1 
into a.-hydroxy-$--p-anisylbutyramide (II), m.p. 123° 
(corresponding acid, m.p. 91—92°). (II) with KMn04-  
COMe2 affords x-lceto-fi-ip-anisylbutyramide, m.p. 119— 
120° (semicarbazone, m.p. 239°), hydrolysed (warm dil. 
NaOH) to a-keto-fi-p-anisylbutyric acid, m.p. 30° [semi­
carbazone, m.p. 207-5°, converted by warm dil. NaOH 
into 3 : 5-diketo-6-tx-Y>-anisylethyl-2 : 3 : 4 : 5-tetra- 
hydro-l : 2 : 4-lriazine, m.p. 220-5° (4-Me, m.p. 159— 
160°, 2 : 4 -31e2, m.p. 142-5°, 4-Et, m.p. 132°, 4-benzyl, 
m.p. 206°, and 2 : 4-dibenzyl, m.p. 160-5— 161-5°, 
derivatives)]. J. L. D.

S yn th esis  of a8-di-3 : 4-d im ethoxyphenyl- 
butan-p-one (veratryl hom overatryl ketone). 
R. Carroll and P. E. Spo erri (J. A m er. Chem. Soc., 
1938, 60, 2656—2658).—
3 : 4-(OMe)2CeH3-[CH2]2-COCl, b.p. 138—142°/0-5 
mm., m.p. 40°, unstable, and CII2N2 in Et20  give a- 
chloro-8-3 : 4-dimelhoxyphenylbuian-Q-one, m.p. 53°, 
which, however, could not be caused to react with
o-C„H4(OMe)2. 3:4-(O M e)2C6H3-CH2-CN, 3 : 4 -
(0Me)2C6H3-[CH2]2*C02Et, and NaOEt in EtOH give 
a-cyano-aS-di-3 : 4-dim ethoxyphenylbutan-$-one (I), 
m.p. 76°, which is difficult to hydrolyse but with conc. 
HCl-AcOH at 15—20° (4 days) gives a.-carbamyl-a8-di- 
3 : 4-dimethoxyphenylbutan-$-one, m.p. 123°, converted 
by hot, dil. HC1 into a8-di-3 : 4-dimethoxyphenylbutan- 
P-one, m.p. 76° [(l\r0 2)2-derivative, m.p. 195°]. With 
hot, aq. H2S 0 4 (I) gives a-cyano-5 : 6 : 3': 4'-tetra- 
methoxy-\-benzylideneindane, m.p. 209°. R. S. C.

Friedel-C rafts reaction. IV. A ction  of acetyl 
chloride and acetic anhydride on resorcinol and 
its  derivatives. E vidence for y-substitution  in  
the resorcin ol nucleus. R. D . D e s a i and M. 
E khlas (Proc. Indian Acad. Sci., 1938, 8 , A , 194—  
201).—Resorcinol, AcCl, and A1C13 in PhN 02 at room 
temp, yield 4 : 1 : 3 -  but no 2 : 1 :  3-C6H3Ac(OH)2. 
Similarly 4 : 1 :  3-C6H3Et(OH)2 yields 6 : 4 : 1 : 3- 
C6H2EtAc(OH)2. 2 : G-Dihydroxy-3-ethylacetophenone
(I) (not formed in the above reaction), m.p. 135° 
[semicarbazone, m.p. 252°; 4̂c2 derivative, m.p. 76° 
(semicarbazone, m.p. 267°)], is synthesised as follows : 
5 : 2 : 4 :  l-C6H2E t(0H )2-C02Me with Ac20  and A1C13 
in P hN 02 yields Me 2 : 4-dihydroxy-3-acetyl-n-ethyl- 
benzoate, m.p. 76°, hydrolvsed (10% NaOH) to (I). 
1 : 2 :  4-C6H3Et(OH)2, CH2Ac-C02Et, and 73% H2S 0 4

yield 7-hydroxy-4-methyl-6-ethylcoumarin [Me ether, 
m.p. 160°; cari»eiAoaą/-derivative (which failed to 
undergo the Fries transformation with A1C13 or ZnCl2), 
m.p. 144°], the Ac derivative, m.p. 143°, of which 
with AlCi3 at 140— 150° yields 7-hydroxy-8-acetyl- 
coumarin, m.p. 139° (semicarbazone, m.p. >290°). 
This is hydrolysed (2N-NaOH) to (I), with Ac20  and 
NaOAc at 175— 180° gives 3-acetyl-4 : 2'-dimethyl-6'- 
ethylcoumarin-1: 8-y-pyrone, m.p. 192°, and with Br 
in glacial AcOH in sunlight gives the 3-JBr-compound, 
m.p. 180°, hydrolysed by Na2C03 to G-hydroxy-l- 
acetyl-3-methyl-5-ethylcoumarone (II), m.p. 66° (semi­
carbazone, m.p. >290°), together with the coumarilic 
acid, m.p. 204—206° (decomp.), decarboxylated to
(II). 2 : 4 : l-C0H3(OH)2-CO2Me does not condense 
with AcCl at room temp., but with A c,0  and A1C13 
in P hN 02 yields 5 : 2 : 4 : 1- but no 3 : 2' : 4 : 1 - 
CfiH2Ac(0H)2-C02Me. 4 : 1 : 3-C6H3Ac(OH)2 under 
similar conditions yields both 2 :4  :1 : 3- and 
4 : 6 : 1 : 3-C6H2Ac2(OH)2. Orcinol with AcCl and 
A1C13 in P hN 02 yields orsacetophenone and a little
5-hydroxy-4 : 7-dimethylcoumarin [formed by way of 
4 : 1 : 2 : 6-C6H2MeAc(0H)2]. 2-Substitution in the 
m-C6II4(0H )2 nucleus thus occurs in the last two 
cases only. A. Li.

N u c le a r  m é t h y la t io n  of r e sa c e to p h e n o n e .  
3 -M e th y lr e sa c e to p h e n o n e  a n d  i t s  d e r iv a t iv e s .
S. R angasw am i and T. R . Se sh a d r i (Proc. Indian 
Acad. Sci., 1938, 8 , A, 214—219).—1 : 2 : 4 -  
C6H3Ac(OH)2 with Mel-MeOH-KOH at 0° yields 2- 
hydroxy-4-methoxy-3-methyl-, m.p. 82— 83°, demethyl- 
ated to 2 : 4-dihydroxy-3-methyl-acetophenone, m.p. 
156— 157°, also synthesised from 2:1 : 3-C6H3Me(OH)2, 
MeCN, ZnClo, and HC1.
2 : 4 : l-CsH3(OH)2-CO-CH2-OMe with Mel-MeOH- 
KOH yields 2-hydroxy-v> : 4-dimethoxy-3-methylaceto- 
phenone, m.p. 109°, which with NaOBz and Bz20  at 
200° gives 3 :7 -dimethoxy-S-methylflavone (I), m.p. 
145— 146°. to-Methoxy-3-methylresacetophenone [from 
2 : 1 : 3-C6H3Me(OH)2, OMe-CH2-CN, ZnCl2, and HC1], 
m.p. 203—205°, with NaOBz and Bz20  yields 7- 
hydroxy-3-inethoxy-S-rnethyljlavone, m.p. 252—253°, 
methylated (MeI-C0Me2-K 2C03) to (I). A. Li.

4 -A c e ty l- l - m e th y ln a p h th a le n e  [a n d  d e r iv ­
a t iv e s ] .  K. D ziew o ń sk i and (Ml l e .) M. Ma r u - 
siń sk a  (Bull. Acad. Polonaise, 1938, A , 316—323).—
1-C10H-Me in PhN 02, AcCl, and A1C13 at - 3 °  to - 1 ° ,  
then at room temp, for 24 hr., give 4 : l-C10H 6AcMe
(I), m.p. 41° (semicarbazone, m.p. 204—205° ; phenyl- 
hydrazone, m.p. 141°) (cf. Haworth and Mavin, A., 
1933, 57), the oxime, m.p. 125— 126°, of which with 
dry HCl-Ac20 -A c0 H  affords 1 : 4-C10H ?Me-NHAc, 
new m.p. 171°, hydrolysed by boiling 10% HC1 for 2 
hr. to the amine, m.p. 51—52° (cf. Lesser, A., 1914, i, 
33). (I) and 3% NaOCl give 1 : 4-C10H f,Me-CO2H, 
m.p. 175°. (I) and MgMeI-Et20  yield 4-methyl-I- 
naphthyldimethylcarbinol (II), m.p. 85—86°, and 1- 
methyl-4-iisopropenylnaphthalene, b.p. 140°/16 mm. 
(picrate, m.p. 89°). (I) and (II), with Zn-Hg-HCl- 
H20  for 3 hr., give ï-methyl-4-ethyl-, b.p. 122°/40 mm. 
(picrate., m.p. 98—99°), and 1 -methyl-4-isopropyl- 
naphthalene, m.p. 196°, respectively. (I), NH2Ph, and 
NH2Ph,HCl at 170— 175° for 2 hr. give 1 : 3 : 5-tri- 
(4'-methyl-\'-naphthyl)benzene, m.p. 185°; (I) and S
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at 230—260° for 3 hr. afford 6 : 6'-dimethyl-4 :5 :4 ': 5'- 
dibenzthioindigotin, m.p. >410°. A. T. P.

Ketone derivatives of 2 : 6 -dimethyln.aphth.al- 
ene. K. D zie w o n sk i, K. Stec , and P. Zagala 
(Bull. Acad. Polonaise, 1938, A, 324—330; cf. preced­
ing abstract).— 2 : 6-C10H„Me2 and AcCl-PhN02-AlCl3 
at —4° give 2 : 6 :  l-C10H5Me2Ac (I), m.p. 71° (semi- 
carbazone, m.p. 193°) (cf. Clar el al., A., 1929, 689), 
the oximc, m.p. 142—143°, of which with AcOH- 
Ac20-HC1 affords 2 : 6 :  l-C10H sMe2-NHAc, m.p. 
205—206° (cf. A., 1922, i, 999), hydrolysed by 10% 
HC1 (2 hr.) to 2 : 6 : l-CJ0H p le2-NH2 (II), m.p. 91°.
(I) is oxidised (NaOCl) to 2 : 6 : l-C10H 5Me2-CO2H
(III), m.p. 203—204°, and reduced (Clemmensen) to
2 : Q-dimcthtjl-l-eihylnaphthalenc, b.p. 162°/23 mm. 
{picrate, m.p. 118°). EtCOCl similarly gives 1- 
propionyl-2 : G-dimethylnaphthalene, m.p. 49°, b.p. 
205—206°/23 mm. [picrate, m.p. 125°; semicarbazone, 
m.p. 18S—189°; oxidised to (III)] ; the oxime, m.p. 
130°, affords l-propionamido-2 : Q-dimeihylnaphtlialene, 
m.p. 199—200°, and thence (II). A. T. P.

Chalkones ; syn th esis  of deoxybenzoins from  
chalkones. W . A. H u t c h in s , D. C. M o tw a n i, 
K. D. Mu d bh a t k a l , and T. S. W h e e l e r  (J.C.S., 
193S, 1882— 1885).—The possibility of conversion 
(cf. Baker and Robinson, A., 1932, 859) of 
COAr-CHICHR' into COArCH2R' is not independent 
of the nature of the substituent groups. Ph p- 
methoxystyryl ketone and NHPh\NH2-AcOH at 
100° for 20 min. give 1 : 3-diphenyl-5-p-ani$yl-4 : 5- 
dihydropyrazole, m.p. 125— 126°. Ph, p-tolyl, 2 : 4 : 6 -  
trimethoxyphenyl, and N ? i0̂ 7. m-P- 95—97°, p- 
methoxystyryl ketones, and 2 : 4-dimethoxyphenyl
3 : 4-methylenedioxystyryl ketone, with 30% H20 2-  
EtOH-COMe2—iN-NaOH at 40° afford Ph (I), p-tolyl
(II), m.p. 109"—110°, 2 : 4 :  6-trimethoxyphenyl (III), 
m.p. 118—120°, and P-CWH7 (IV), ni.p. 131°, afi- 
epoxy-p-p-anisylethyl ketone, and 2 :4 -dimelhoxy- 
phenyl <*p - epoxy - ( 3 - 3 : 4 -  methylenedioxyphenylethyl 
ketone (V), m.p. 143°, respectively. m-Nitrophenyl p- 
methoxystyryl ketone and H20 2 do not react, neither 
is an oxide obtained from m-N02,C6H4,C0-CH2Br and 
jj-OMe-CgHj-CHO by the method of Widman (A., 
1916, i, 406). (I) and (III), refluxed with aq. NaOH- 
EtOH for 4 hr., give Ph [also from (X) (below)] and 
2 : 4 :  6-trimethoxyphenyl p-methoxybenzyl diketone, 
m.p. 144— 145°, respectively. (IV) does not react 
similarly; (II) and (V) give unstable diketones, that 
from (II) with o-C6H4(NH2)2-EtO H  giving 2-p-tolyl-
3-p-methoxybenzylquinoxaline, m.p. 113— 115°. (I),
(II), and (V), boiled with 30% aq. NaOH for 4 hr., 
give phenyl- (VI) and ■p-tolyl-'p-methoxybenzylglycollic 
acid (VII), m.p. 153°, and 2 : 4-dimethoxyphenyl-3 :4- 
methylenedioxybenzylglycollic acid, m.p. 181°, re­
spectively. The latter heated at >  m.p. or with AcOH 
for 4 hr. gives 3 : 4-methylenedioxy->x-2': 4'-di- 
methoxyphenylcinnamic acid, m.p. 176— 177°. ‘ (VI) 
and (VII), with K 2Cr20 7 or K 2Cr04 in aq. AcOH for 
2 min., give Ph and p-tolyl p-meihoxybenzyl ketone, 
m.p. 101— 103°, respectively. (II) and (V), with 
N 2H4,H20 -E t0 H  for 5 min., give 4-hydroxy-a-p- 
anisyl-3-Tp-tolyl-4 : 5-dihydmpyrazole (VIII), m.p. 168° 
(unstable NO-derivative), and 4-hydroxy-3-(2': 4'- 
dimethoxyphenyl)-a-(3': 4'-methylenedioxyphenyl)-4 : 5-

dihydrcypyrazole, m.p. 151°, respectively. (I ll)  does 
not react similarly and (IV) gives an unstable 
derivative (IX). (I) affords 4-hydroxy-3-phenyl-5-j)- 
anisyl-4 : 5-dihydropyrazole (Freudenberg et al., A., 
1925, i, 70) [O N(1M c2 derivative, m.p. 125— 126°].
(VIII) and (IX), boiled with NaOEt-EtOH for H  hr., 
give5--p-anisyl-3--p-tolyl-, m.p. 170°, and -3-p-nàphthyl-, 
m.p. 232°, -pyrazoles, respectively. (I) or (V) and 
M e0H-II2S 0 4 at 40° for 3 hr., diluted slightly, then 
at 0° for some days, afford Ph a-hydroxy-{i-rnethoxy- 
P-p-anisylethyl ketone (X), m.p. 87— 89°, and 2 : 4- 
dimethoxyphenyl a-hydroxy-B-methoxy-p-3 :4-methylene- 
dioxyphenylethyl ketone, m.p. 200° (P-ei7wa;?/-analogue, 
m.p. 172°, from EtOH), respectively. (II) refluxcd 
with AcOH for -J hr. affords p-tolyl a-hydroxy-^- 
acetoxy-fi-p-anisylethyl ketone, m.p. 103—105°, and 
(V) and HCO„H give, similarly, 2 : 4-dimethoxyphenyl 
u.-hydroxy-$-formoxy-fi-3 : 4-mcthylenedioxyphenylethyl 
ketone, m.p. 212°. Ph ^-methoxystyryl ketone, p- 
OMe-C6H4-CH2-COPh, and EtOH-NaOEt give a£- 
diketo-ae-diphenyl-fiy-di-'p-anisylpenlane, m.p. 165—  
166°. Similarly prepared axe az-diketo-c-phenyl-Py- 
di-j>-anisyl-a.-, m.p. 146— 147°, az-dikelo-afi-diphenyl- 
y-p-anisyl-z-, m.p. 152—153°, az-diketo-fiy-di-'p-anisyl- 
cte-di-, m.p. 150— 151°, and az-diketo-y-phenyl-z-o- 
hydroxyphenyl-^-p-anisyl-a.-, m.p. 167— 168°, -p-lolyl- 
pentane. 1 : 2-C10H cAc*OMe and PhCHO in aq. 
EtOH-alkali give 2 -methoxy-1 -naphthyl slyryl ketone, 
m.p. 140—142°, which with p-tolyl p-metlioxybenzyl 
ketone gives ae-diketo-y-phenyl-$--p-anisyl-a--p-tolyl-z- 
(T-methoxy-V-naphthyl)penlane, m.p. 156— 157°. oce- 
Diketo-apÊ-triphenyl-y-p-anisylpentane and 
NII2OH,HCl-EtOH at 140—145° for 5 hr. afford 
2 : 3 : G-iriphenyl-4-'p-anisrjlpyndi?ie, m.p. 188— 189°. 
Cÿc/oHexanone, jo-OMe-C6H4-CH;CH-COPh, and 50% 
aq. NaOH-EtOH give 2-{c,-be?izoyl-v.--p-anisylethyl)- 
cyclohexanone, m.p. 140— 141°. Similarly prepared 
from p- tolyl and p-C10H 7 jj-methoxystvryl ketone 
and p-C10H7 styryl ketone (XI), m.p. 105— 107°, are 
2-(p-Y>-toluoyl-a--p-anisylethyl)-, m.p. 133—134°, 2-(p- 
7iaphthoyl-o.-p-anisylethyl)-, m.p. 128— 130°, and 2-(P- 
naphthoyl-tx-phenylethyl)-, m.p. 155— 156°, -cyclo- 
hexanone, respectively. (XI), p-C10H 7 ^-methoxy- 
styryl and l-hydroxy-2-naphthyl styryl ketones, 
respectively, refluxed with CH2Ac-C02E t~N a0E t- 
EtOH for & hr., give Et 6-phenyl-4-$-naphthyl-, m.p. 
174— 175°, Et G-p-anisyl-4-^-naphthyl-, m.p. 145—  
147°, and Et G-phenyl-4-(V-hydroxy-2'-naphthyl)-, 
m.p. 165— 167°, -A*-cyclohexen-2-one-l-carboxylate.

A. T. P.
Influence of a-halogen su b stitu tion  on the  

énolisation  of ketones. E. P. K o h le r  and H. M. 
Sonnichsen (J. Amer. Chem. Soc., 1938, 60, 2650— 
2652).—The effect of a-halogen in increasing the 
énolisation of ketones is shown by (a) the solubility 
of a-bromo-pp-diphenylpropionylmesitylene (I), m.p.
172— 173°, in cold KOH-EtOH (it is only slightly 
sol. in EtOH) and (b) its conversion by KOH-MeOH- 
Me2S 04 into the enol Me ether, m.p. 115— 116°, in 
30% yield (traces are obtained by Mel). When kept 
in KÔH-MeOH, (I) gives 2 : 4 : 6 -  
C6H„Me3-CO-CH:CPh2 (II). 80—90% of (I) is obtained 
from 2 : 4 : 6-C6H2Me3-CO-CH:CHPh by MgPhBr, 
followed by Br at <  —5°. 2 : 4 : 6 -  
CcH2Me3'CO-CH2-CHPh2 or (I) with Br in aq. alkali
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gives aM-dibromo-fifi-diphenylpropionylmesitylene, m.p.
135—136°, unstable when heated, converted slowly 
by aq. KOH or more rapidly by KOH-MeOH into
(II). CHPlvCHBrCOPh is sol. in MeOH-KOH, 
although less so than (I), but is thereby converted into 
a substance, m.p. 230—240°. R. S. C.

R e a c t io n  o f d ia z o m e th a n e s  w it h  G r ig n a r d  
r e a g e n t s .  G. H. Co lem a n , H. G il m a n , C. E. 
Ad a m s , and P. E. P ratt  (J. Org. Chem., 1938, 3,
99—107).—MgPhBr adds to the terminal N  of 
CPh,N2 (modified prep.), giving, after hydrolysis, 
CPlvN-NHPh. If NPh2-COa is added before 
hydrolysis, the intermediate CPh2lN-NPh-MgBr reacts 
therewith to give benzophenone-pSS-triphenylsemi- 
carbazone, CPh2;N‘NPh'CO'NPh2) m.p. 100— 161°, 
obtained also by treating CPh^N'NHPh first with 
MgPhBr or NaNII2 and then with NPh2-COCl, and 
hydrolysed by hot 20% HC1 to COPh2 and 
NH.,-NPh-CO-NPh2. Similarly with 
CH2Ph-MgCl, CPh2N2 gives CPh2:N-NH-CH2Ph or, if 
treated with NPh2-C0Cl, benzophcnone-88-diphe7iyl-$- 
benzylseinicarbazone, m.p. 137— 139°, obtained also 
from CPh2:N-NH.-CO-NPh2 by MgPhBr, followed by 
CH2PhCl, and hydrolysed to COPh2 and 88-diphenyl- 
$-benzylsemicarbazide, NH2,N(CH2Ph)-CO,NPh2, m.p. 
109— 110°. With MgMel CPh2N ?gives CPh2:N-NHMe, 
hydrolysed to NH2-NHMe. With a slight excess of 
MgPhBr CH2N2 gives indefinite products, but with a 
large excess reacts thus : CH2N2 +  MgPhBr ->
CH2:N-NPh-MgBr - >  CH2Ph-N(MgBr)-NPh-MgBr-> 
CH^Ph-NH-NHPh (I) (identified by oxidation by 
H20 2 to CHPhlN-NHPh). In the reaction of CH2N2 
with CH2PlrMgCl or MgBu°Br reduction occurs, the 
products" being a-benzyl-p-methylhydrazine (hydro­
chloride, m.p. 139— 140°; reduced by Na-Hg to 
NH2Mo and NH2-CH2Ph) and a-methyl-p-M.-butyl- 
hydrazine (hydrochloride, m.p. 114— 115°),respectively. 
CH,N2 with MgEtl, MgMel, and MgMeBr gives N2 
and" indefinite products. R. S. C.

D e g r e e  o f a s s o c ia t io n  o f m e t a l  d ia r y l  k e ty ls .
L. A nschutz  and A. U ng ar  (Annalen, 1938, 5 3 6 , 
285—297).—The effect of the addition of K  on the
b.p. of solutions of Ph diphenylyl ketone (I) in 
E t20 , CeHg, and dioxan (II), of COPlu in C6H G, and 
of ?>-OMe-C0H4-COPh in CBH 6 and (II) has been 
studied. Solutions sufficiently conc. for the determin­
ation of mol. wt. are invariably supersaturated. In 
36 successful experiments the results obtained agree 
satisfactorily with those required for the monomeric 
compound, the extreme deviations being —13% and 
-j-6%. Under the most favourable circumstances 
solutions of (I) in Et20  and (II) give about 28% and 
68%, respectively, of the theoretical amounts of metal 
ketyl, The metal diaryl ketyls have very little 
tendency towards association (ef. Doescher et al., 
A:, 1934, 1158). H. W.

S tr u c tu r e  a n d  a b s o r p t io n  [ s p e c tr a ]  o f b e n z o y l-  
b e n z o ic  a c id  a n d  i t s  d e r iv a t iv e s .  C. K . Lin
(Compt. rend., 1938, 207, 733—735; cf. A., 1917, i, 
339; 1922, i, 833).—Comparison of the ultra-violet 
absorption spectra of o-benzoyl-p-methoxybenzoic 
acid (I), o-CrHYBz-COjH  (II), their Me esters, and Na 
salts' with those of p-methoxyphenyl- and phenyl-

phthalide, respectively, indicates that (I) and (II) 
exist in solution (Et20 , EtOH) in the ketonic forms.

J. L. D.
C a ta ly t ic  p r o p e r t ie s  o f th e  p h th a lo c y a n in e s .

III. A. II. Cook (J.C.S., 1938, 1774— 1780; cf. A., 
1939, I, 34).—The oxidation of tetra- and A2-octa-
(I) -hydronaphthalcne, a-pinene, cydohexene, A1- 
methylcyctohexene, CH,Ph2, and cholesteryl acetate 
by 0 2 in presence of Fe phthalocyanino, yielding 
products containing CO and only rarely OH adjacent 
to the double linking, has been studied. Of 38 other 
metal phthalocyanines and related pigments, all 
were inactive except Cr and Co phthalocyanines, 
which were feebly active. Evidence for the formation 
of an intermediate peroxide of the compound being 
oxidised is discussed. The catalyst functions partly 
by promoting the formation of the peroxide and 
partly by accelerating its further rearrangement to 
a ketone. The product of oxidation of (I) is 1 -keto- 
A2-octahydronaphlhalene, b.p. 114°/5 mm. (semi­
car bazone, m.p. 203—204°). 3-Methyl-A2-cycloAezew- 
oiie-2 : ‘i-dinilrophenylhydrazone has m.p. 150°.

E. S. H.
C o n d e n sa t io n  o f a c e n a p h th e n e q u in o n e  w it h  

x y le n o ls  a n d  th y m o l .  I. Ma t ei and E. B o g d an  
(Ber., 1938, 71, [5], 2292—2295; cf. A., 1935, 86).—  
Addition of a few drops of conc. H2S 0 4 to ace­
naphthenequinone and 3 : 4-C6H3Me2,OH in boiling 
AcOH affords anhydro-8-kelo-l \l-d i-2 '-hydroxy- 
4' : o'-dimethylphenylacenaphthene (+ 1  AcOH), m.p. 
301°. Under similar conditions 2 : 5-C6H3Me2‘OH 
yields 8-keio-7 : 7-di-i'-hydroxy-2' : 5'-dimethylphenyl- 
acenaphthene (+ lE tO H ), m.p. 167—171° and, after 
re-solidification, m.p. 246— 247° (also + lE t 20 );  the 
diacetate. (+ lE tO H ) has m.p. 198°. Thymol yields
8-keto-7 : 7 - di - 4' - hydroxy - 2 ' -methyl - o'-inopropylace- 
naphthene, m.p; 197° (dibenzoate, m.p. 107°). 2 :4-
CgHgMeo'OH gives anhydro-8-keto-7 : 7-di-2'-hydroxy- 
3 ': -dimethylphenylacenaphthene (I) (+0-5P hN 02),
m.p. >350°, and anhydro-7 : 8-di-2'-hydroxy-3’ : 5'- 
dimethylphenylacc7iaj)hthene-7 : 8-diol (+ C 0 M e 2), m.p. 
281—282°, transformed by conc. H2S 04 in AcOH 
into (I). H. W.

H y d r o x y -  a n d  m e t h o x y -p h e n y la n t h r o n e s . I .
II. F. F. B licke  and R. A. P a t e l sk i (J. Amer. 
Chem. Soc., 1938, 6 0 , 2638—2641, 2642—2644).—
I. Addition of o-CH2Ph-CcH,-C02Et or o- 
CH2Ph-C6H4-CO-C6H4-OMe-i> to f>-OMe-C6H4-MgI in 
CBH 6-E t20  gives an oily carbinol, converted by HC1 
in AcOH or EtOH into 9 : Q-di-p-ariibyl-9 : 10-di- 
hydroa7ithrcicene, m.p. 166—167° (oxidised to the 
known anthrone). p-0 Me-C(iH4-CH2-CflII4'C0 2Et-0
(I) and p-OMe-CgHfMgl give 4' : 4"-dimethoxy-2-^- 
niethoxybenzyltriphenylcarbiTiol, m.p. 147— 148°,
converted by HC1 into 2-meihoxy-9: 9-di-p-anisyl- 
9 : 10-dihydroanthracene, m.p. 167—168°, oxidised to 
the known methoxy-anthrone, which with A1CU in 
hot CgH g gives 2-hydroxy-9 : 9-di-p-hydroxyphenyl-10- 
anthrone, m.p. 312—314° (decomp.) {(m-(J jiJ ir -0 0 )^  
derivative, m.p. 174— 176°]. Et o-o'-melhoxybenzylbenz- 
oate, b.p. 268— 270°/14 mm., gives similarly 4' : 4"- 
dimeih^mj-2-o-me.lhoxybenzyUripkenylairbi/U)l, m.p.
139—140°, and thence, by way of the 9 : 10-H2- 
compound, 4-methoxy-Q : (J-di-p-ani$yl-10-anthrone,
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m.p. 248—250°, and A-hydroxy-9 : 9-di-p-hydrozy- 
phenyl-10-anthrone, m.p. 254— 256° (decomp.) [(m- 
C JIABr-CO)2 derivative, m.p. 163—165°]. With o- 
OMe-CgHj-Mgl (I) gives 2' : 2"-dimethoxy-2-'p-methoxy- 
benzyltriphenylcarbinol, m.p. 129—130°, and thence 
2 - mcthoxy - 9 :0-di-o-anisyl-9 : 10-dihydroanlhracene, 
m.p. 154—155°. 3-Methoxy-10-anthrone and Br-CS2 
at —5° give the 9 : 9-5r2-derivative, m.p. 175— 177°, 
which could not be condensed with PhOMe, but with 
Hg in C6H e gives 2 : 2'- or 2 : T-dimethoxydianthra-
qmnone
(decomp.).

II. “  
with ZnCl.

[co<;C6H3(OMe).
CcHł >c: m.p. 254— 256°

o - C 0 2H  • 0  CH4 • CH ( 0  fiH,! • O R  -J» ) 2
2-A c20

(R =  H or Ac) 
at 100° gives 3 : 10-diaceloxy-9-'p- 

acetoxyphenylanthracene, m.p. 188— 189°, oxidised by 
Na2Cr20 7 in hot AcOH to 9-hydroxy■'¿■a-ce,loxy-9-j)- 
acetoxyphenyl-10-anthrone (II), m.p. 186— 187°, which, 
when rapidly hydrolysed, gives 3 : Q-dihydroxy-<J-~p- 
hydroxyphenyl-10-anlhrone (III), m.p. 127— 128° (3 :4'- 
Me2 ether, m.p. 155— 156°). With mineral acids or 
when heated, (III) loses H 20  and gives a fuchsone. 
With HC1-AcC1-C6H 8, (II) gives d-chlcro-3-acetoxy-9- 
p-qcetoxyphe>iyl-l()-anthrone, m.p. 128—129°, which 
with Ag gives the free radical (intense red) and thence 
the 9 : 9'-peroxide, m.p. 195— 200° (decomp.). 2 : 5- 
Di-p-anisyl-3 : 4-benzfuran and Na-Hg in abs. EtOH 
give the 2 : 5 -//2-derivative, m.p. 115—116°, which
with Na2Cr20 7 gives o-C0H4(CO-C6H4-OMe-p)2 ; with H N 02. H2SO,

acid. Br converts (I) in boiling dil. H2S 04 into the 
3-i?/'-derivative, m.p. 319—320°, converted by o- 
C6H4(C0)20 -P 20 5 at 200° into 3-bromo-l : 11-keto- 
benzanthrone. (I) and boiling conc. H N 0 3 give a 
nitrated (?) lactone, m.p. 256—257°, of 11-hydroxy- 
benzanthr-7-one-l-carboxylic acid. Benzanthrone-11- 
carboxylic acid (III) and Cl2 in boiling dil. H2S 04 for 
4 hr. give the 3-CZ-derivative, m.p. 317—318°, de- 
carboxylatcd (quinoline+Cu) to 3-chlorobenzanthrone. 
Br similarly gives the 3-Br-derivative of (III) (cf. 
A., 1937, II, 424), but Br in boiling P hN 02 for 3 hr. 
affords the lactone (IV) of 1-hydroxybenzanthrone-11- 
carboxylic acid. (I ll)  and H N 03 (d l-42)-H 2S 0 4 at 
0° for 15 min. give the 3-N 02-derivative (V), m.p. 
310° (decomp.), whereas boiling H N 03 affords the 
lactone, m.p. 317—318° (decomp.), of 3-nitro-l- 
hydroxybenzanthrone-ll-carboxylic acid, also 
obtained similarly from (IV), or from (V) and Cr03. 
(Ill) and excess of conc. H N 03 in boiling AcOH 
yield only (IV). NaN3 and (II) in H 2S 04 +  CHC13 
at 45—50° give ll-aminobenzanthrone, m.p. 215—  
217° (HCO, m.p. 268—271°, and Ac, m.p. 278— 
279°, derivatives), converted by KOH at 220° for 
i  hr. into (?) diaminodibenzanthrone. Benzanthrone- 
11-carboxylamide (VI), from the acid chloride and 
conc. aq. NH3, sinters at 300—310°, softens at 320°, 
melts at 325—327°, and resolidifies at 327—330°; 
it is best hydrolysed [to (III) and ~25%  of (IV)] by

Na-Hg-EtOH this yields o-di-(a-hydroxy-p-methoxy- 
benzyl)benzene, m.p. 139— 140°, converted by ZnCl2-  
Ac„0-AcOH into 2-methoxy-9-p-anisylanthracene, 
m.p. 177— 179° (lit., 175— 176°), and thence 9- 
hydroxy-2-methoxy-9-/>-anisyl-, m.p. 202—203° (lit., 
199—201°), and 2-methoxy-9 : 9-di-p-anisyl-10- 
anthrone. R. S. C.

D eviations in  the Claisen condensation.
(Sig n a .) M. F keri (Gazzetta, 1938, 6 8 , 612— 618).—  
The product of this condensation depends on the 
alkoxide used as condensing agent. Thus COMe2 and 
Et2C20 4, which in presence of NaOEt yield the Et 
ester of acetylpyruvic acid (A., 1912, i, 936), in 
presence of NaOMe form the Me ester, m.p. 63° (in 
cach case the Na salt is first obtained, and is de­
composed by dil. H2S 0 4 or by AcOH). Similarly 
COPhMe and either E t2C20 4 or Pr“2C20 4 with NaOMe 
give Me, m.p. 60°, with NaOEt give Et, and with 
NaOPr“ give Pi* benzoylpyruvate, m.p. 68°. Me2C20 4 
under similar conditions does not react. The 
mechanism of the reaction is discussed. E. W. W.

N ew  derivatives of m esobenzan throne.
W. H. D. B o y e s , J. L. Gr ie v e , and H. G. R ule  
(J.C.S., 1938, 1833—1841; cf. A., 1935, 859).— 1 : 2- 
C10H 0Br-CN (prep, from 1 : 2-C10H 6Br*NH2) is hvdro- 
lysed (H2S 04-A c0H -H 20) to 1 : 2-C10H flBr-CO2H, 
new m.p. 191°, the Me ester, m.p. 60°, of which with 
o-C6H4I-C02Me -j- Cu-bronze at 175— 180° gives 
Me diphenate and (after heating with H2S 0 4) 
fluorenonecarboxylic acid (extracted with PhCl)" and 
benzantkr-1 -one-1 -carboxylic acid (I), m.p. 285° (3% 
yield). (I) and 0-C6H4(C0 )20 -P 20 s at 200° for 2 hr. 
give 1 : ll-ketobenzanthrone-7 (II) ; quinoline +  Cu 
bronze afford mesobenzanthrone, whilst oxidation 
(Cr03, dil. H 2S 0 4) gives anthraquinone-l-carboxylic

-I-I20~Cr03 and (VI) give (IV), but
with P hN 02-B r the lactam, m.p. >360°, of 1-amino- 
benzanthrone-11-carboxylic acid results. (II) and Cl2 
in AcOH (100°) for 10 min., or better in dil. H2S 0 4 
at b.p. for 3 hr., give the 3-C7-derivative, m.p. 335— 
336°, sinters at 245°, obtained also by cyelising 3- 
chlorobenzanthrone-ll-carboxylic acid. Further 
chlorination in AcOH for 1 hr. gives a mixture, m.p. 
334— 339°, of isomeric Cl2-derivatives. (II) and dil. 
H2S 04-Br (not in AcOH or PhN 02) for 4 hr. give the 
3-Br-derivative; with excess of Br at 50—60° for 
2 hr. the 3 :9-Br2-compound results. (II)-H 2S 0 4-  
H N 03 [d 1-42) for £ hr. give the 3-N 02-derivative, 
m.p. 284— 285°, but excess of boiling H N 03 gives an 
inseparable mixture. Benzanthrone-1 : 1 l-ketoxime 
(VII), m.p. 314°, is partly hydrolysed by boiling 
PhN 02 to a 1 :1  mol. compound, m.p. 322°, of (II) 
and PhN 02, the latter being lost at 220° in 2 hr. 
(VII) and PhOMe-PClj at 75° for 5 hr. afford the 
lactam (VIII), m.p. >360°, of 11-aminobenzanthrone- 
1-carboxylic acid (or the 1 : 11-compound), best 
prepared from (II) and NaN3 in H2S04. (VIII) fused 
with KOH at 280° for 1 hr. gives a crude dilactam 
of dibenzanthrone type (vat dye). 3 : 8 :  1- 
NO2-C10H sBr-CO2Me and o-C8H4I-C02Me +  Cu 
bronze at 160° for 1 hr., then 180° for 3 hr., give Me 
'¿-nitro-8-{o-carbomethoxyphenyl)-l-naphthoate, m.p. 
143°, converted by H2S 04 at 80° for J hr. or 100° for 
1 hr. into 5-nitrobenzanthrone-ll-carboxylic acid (IX), 
m.p. 309° (decomp.), or its anhydride, respectively. 
(IX) is converted by boiling quinoline and Cu-bronze 
into 5-nitrobenzanthrone, m.p. 287°, and by P20 5 in 
0-C6H4(C0 )20  into 5-nitro-l : 11 -ketobenzanthrone, 
m.p. 319—320° (13% yield). A. T. P.

D erivatives of croconic acid . R. Małachow ski 
and S. P reh end o w sk i (Ber., 1938, 71, [B], 2241—
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2247).—Ag2 croconate (I) and Mel in abs. Et20  at 
room temp, yield Me2 croconate (II) [ 3 : 4 :  5-triketo- 
1 \2-dimethoxy-Al -cyclopentene\, m.p. 114—115°, b.p. 
250°/740 mm. (incipient decomp.), which is rapidly 
hydrolysed when exposed to air. Et2 croconate, b.p. 
174—175°/3 mm., m.p. 57-5—58-5°, is obtained 
similarly. o-CGH4(NH2)2 and (II) in MeOII give the

N'C'CO____quinoxaline derivative, C8H4< ^ -’.^_q^OMcp^"0 Me,
m.p. 166°, transformed by an excess of KOH into the 
salt, C12H 70 3N 2K, whence the acid, C12H 80 3N2, m.p. 
>340°. (I) is transformed by HCl-EtOH at room 
temp, into croconic acid $-Et2 acetal [1 : 2-dihydroxy- 
3 :5-diketo-4 : 4-diethox7j-A1-oyclopentene] (III), also ob­
tained from croconic acid (IV). It has no definite 
m.p. When distilled with C6H 6 it gives El II 
croconate, decomp. >150°. With CH2N2-E t20  (III) 
yields J /e , croconate fi-Et2 acetal, b.p. 103— 165°/11 
mm., which does not condense with o-C6H4(NH2)2 and 
is hydrolysed slowly by cold but immediately by hot 
acids or alkalis to the free acid. It  condenses 
with (CH2-NH2)2 to a mixture of the compound,

(C(OEt)(—'C O >C:N'CH2') ’m,p’ 123° [which d0CS n0fc 
give a colour with FeCl3 and is converted by warm 
dil. HC1 into (IV)], and the dihydropyrazine,
CH2-N.C-C(OEt)2 m _ 194 1 5̂° which is
CHj-NiC'CHiOMe)-^ ’ P' -1- 0 ■ wmcn 19 
neutral, does not give a colour with FeCl3, is un­
changed by short warming with H 20  or dil. NaOH 
but readily transformed by dil. HC1 into the diketone,

CHvN:C'cH(OH)>C 0’ docomP- > 300°. which with 
CH2-(NH2)2 gives the bisdihydropyrazine, C9H 10ON4, 
m.p. 208° (decomp.), also obtained from (II) and 
(CH2-NH2)2 in EtOH. H. W.

U nsaturated  ketones of the androstane and  
pregnane ser ies .—Sco B., 1938, 1502.

K etones of the cyeiopentanopolyhydrophen- 
anthrene ser ies .—See B., 1938, 1502.

R elatively  inert oxygen  atom  of d igox igen in , 
sarm en togen in , and the steroid  com pounds of 
the adrenal cortex . H. L. Maso n  and W. M. 
H oehn (J. Amcr. Chem. Soc., 1938, 60, 2824).—The 
diketoatio-cholanic and -cholenic acid of the authors 
(A., 1938, II, 329, 497) and of Steiger and Reichstein 
(ibid., 329) are shown by direct comparison to 
be identical, but the (OH)2-acids are different (epimeric 
at C(12)). The indifferent O of the steroids named is
thus at 0 ill)- R. S. C.

2>benzoquinone (III), m.p. 103°, and an additive 
compound (1 :1), m.p. 41°, of 1 :3  :5-CsH3Me,/OH and
(II). Butadiene and (III) at 110° give almost 
quantitatively '¿-hydroxy-2 : d-dimethyl-5 : 8 : 9 : 10- 
tetrahydro-1 : 4-haphthaquinom, m.p. 120°, which gives 
a very marked reaction with FeCl3 and is reduced 
(Pd-C in cyc/ohexane) to a /^-derivative, m.p. 117-5°.
(I) and (III) yield the chrysene derivative, C21H220 4,
m.p. 167-5°. H. W.

S yn th eses in  the hydroarom atic ser ies. IV. 
(A) Condensation of 3-m ethyl-A 3-ci/ciopentene- 
1 :2-dione w ith  6 -m eth oxy-l-v in y l-3  : 4-dihydro- 
naphthalene. (B) P reparation  and diene syn ­
th eses  of 3-hydroxy-2 : 6-dim ethyl-p-benzo- 
quinone. E. D a n e  and J. Schmitt (Annalen, 1938, 
536, 196—203).— (a) 6-Mcthoxy-l-acetylenyl-3 : 4-di- 
hydronaphthalene is hydrogenated (Pd-C in dioxan) 
to the 1-vinyl derivative (I), which is condensed with
3-methyl-A3-ci/cZopentene-l : 2-dione at 120° to a com­
pound, C19H20O3, m.p. 170° (red) after softening.

(b ) 3 : 5-Dimethyl-A3-cycZohexenone (II) is oxidised 
by SeO, in AcOH at 100° to 3-hydroxy-2 : 6-dimethyl-

Syntheses and reactions of substitu ted  
a-naphthaquinones. E. B er g m a n n  and F. B erg- 
m ann  (J. Org. Chem., 1938, 3, 125—136).—Tolu- 
quinone and (CH2!CMe)2 at 110° give 2 : 6 :  7-trimethyl- 
5 : 8 : 9 :  I0-telrahydro-l : ■i-naphthaquinonc (I), m.p.
93—94°, rearranged by a drop of HBr in AcOH to
1 : 4 ■ dihydroxy-2 : 6 : 7 -trimethyl-5 : 8-dihydronapht.h- 
alene (II), m.p. 224°; however, at 150— 170° re­
arrangement occurs, giving (II) and, sometimes, by 
oxidation, 2 : 6 :  7-trimethyl-1 : -i-naphthaquinonc (III), 
m.p. 110°. FeCl3-EtOH oxidises (II) to 2 : 6 : 7-tri- 
methyl-5 : 8-dihydro-l : 4-naphthaquinone (IV), m.p. 
129°. Sc converts (I) or (IV) into (III). Phenyl-p- 
benzoquinone (V) and (CH2!CMe)2 at 100° give 2- 
phenyl - 6 : 7 -  dimethyl - 5 : 8 : 9 : 10 - tetrahydro - 1 : 4 -  
naphtliaquinone (VI), m.p. 113—114°, rearranged by 
HBr-AcOH into 1 : ‘i-dihydroxy-2-phenyl-G : 7-<Zi- 
methyl-5 : 8-dihydronaphthalene (VII), m.p. 137°, which 
with FeCl3-EtOH gives 2-phenyl-G : 7-dimethyl-5 : 8- 
dihydro-1 : 4-na-phthaquinone (VIII), m.p. 119°. With 
Se at 280—300° (VI) gives 1 : 4-dihydroxy-2-phenyl- 
0 : 7-dimethylnaphthalene, m.p. 197— 198°, oxidised by 
FeCl3 to 2-phenyl-G : 7-dimethyl-1 : 4 - napht haqu inone, 
m.p. 127° [which is obtained also from (VIII) by Se 
or in traces by the original diene reaction at 150— 
200°], and [as is (VI)] by air in KOH-EtOH to 3- 
hydroxy-2 - phenyl-G : 7 -dimethyl-1 : 4-naphthaquinone, 
m.p. 158° (Me ether, m.p. 186°). cj/ctoPentadiene and
(V) in hot C6H 6 give the normal adduct, C17H 140 2, 
m.p. 79—80°.

CH2N2 usually adds to 1 : 4-naphthaquinones in the
2 : 3-positions, giving the pyrazoline, which decom­
poses, when heated, into N2 and a methylated quinone.
2-Bromo-l : 4-naphthaquinone and CH2N2 give a 
product, m.p. 272—280° (decomp.), which with conc., 
aq. NH3 loses HBr and yields 3 : 4-phthalylpyrazole, 
m.p. 345°. CH2N2 and (VI) give the pyrazole deriv­
ative, C19H20O2N 2, b.p. 170°/0-3 mm. CH2N2 adds to
(I), giving 3 : 4 ' :  5'-trimethyl-3 : 4 - A -tetrahydrophth-

r  CMe-CH2-CH-CO-CMo-N. 
alyl-A ■ -pyrazoline, CMe-CH,,-(JH-CO-CH-CH,^’
m.p. 146° (decomp.), decomposed in light petroleum 
at 130° into 2 : 3 : 6 :  7-tetramethyl-5 : 8 : 9 : 10-tetra- 
hydro-1 : 4-naphthaquinone, a resin, which is isom- 
erised by HBr-AcOH to 1 : 4-dihydroxy-2 : 3 : 6 : 7- 
tetramethvl-5 : 8-dihydronaphthalene, m.p. 232°, 
which with FeCl3 yields 2 : 3 : 6 :  7-tetramethyl-5 : 8- 
dihydro-1 : 4-naphthoquinone, m.p. 155— 156°. CH2N2 
and (III) in MeOH give a crude product, m.p. 175°, 
which, when recrystallised, is oxidised to 2 : 3 : 6 : 7- 
tetramethyl-1 : 4-naphthaquinone, m.p. 167— 168°. 2-
Methylnaphthaquinone and CH2N2 in Et20  at 0° give 
the normal adduct, C12H 10O2N2, m.p. 114°, a product
(IX) (R =  H), m.p. 242°, and an oil, which, when 
distilled, gives 2 : 3-dimethylnaphthaquinone (X).
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2 : 6-Dimothyl-1 : 4-naphthaquinone (XI) and CH2N2 
at 0° give the hydroquinone, C25H220 4, m.p. 293° [con­
sidered by Fieser et al. (A., 1935, 217) to be (IX) 
(R =  Me) and given m.p. 300° ; oxidised by FeCl3 to  
the diquinone (IX) (R — Me), m.p. 249°], and an oil, 
which, when distilled, gives 2 : 3 : G-triniethyl-1 : 4- 
naphthaquinone, m.p. 100° ; sometimes a product, m.p. 
228-5°, was also formed in small amount. With Zn 
dust and AeOH in EtOH (XI) gives 1 : 4-diliydroxy- 
2 : û-dimctkylnaphthalene, m.p. 187— 188° (Me2 ether,
b.p. 129°/0-5 mm., m.p. 75—76°). When kept in dil. 
KOH-MeOH, (X) gives the diquinone (XII), m.p. 
227—228°, oxidised by FeCl3 to a substance, C24H 1G0 5, 
m.p. 184°. CHPh2Na in Et20  causes énolisation of

(X) to l-hydroxy-4-keto-2-methyl-3-methylene-3 : 4- 
dihydronaplithalene (X III); some CHPh2Na adds 
to (XIII), giving 2-fi$-diphenylcthyl-3-methyl-l : 4- 
naphthaquinone, m.p. 167°; a second mol. of (X) also 
adds to (XIII) and, if air is passed through the 
mother-liquors, the diquinone [(XII) with -CH2— for 
•CH— ], m.p. 261—262°, or sometimes (XII) is 
obtained. R. S. C.

C ondensation of phthalic  anhydride w ith  
p-dichlorobenzene. 1. M. K ogan and T. N. 
Gantna (Prom. Org. Chim., 1936, 1, 87—91).—  
o-CGH4(C0)20 , jj-C6H4C12 (5 rnols.), and A1C13 (4 mols.) 
at 110°/6 hr. give o-2 : 5-dichlorobenzoylbenzoic acid 
(59-3%), converted by 5%  oleum (7 parts) at 150°/ 
4 hr. into 1 : 4-dichloroanthraquinono (83-5%).

Ch. A b s. (c )
In tra-com plex  coloured com pounds. Con­

stan ts of a lizarin  and a lizarates.—See A., 1939, 
I, 25.

F riedel-C rafts reaction . III. Condensation  
of acylarylam ides and arom atic and hetero­
cyclic  am in es w ith  phthalic anhydride. P.
K ran zle in  (Ber., 1938, 71, [J5], 2328—2335; of. A., 
1937, II, 432, 460).—Replacement of A1C13 in C2H„C14 
by a molten mixture of NaCl and A1CL frequently 
permits the conversion of amines directly into sub­
stituted anthraquinones without preliminary acyl- 
ation or isolation of anv intermediate. Successive 
additions of 1 : 3 : 4-NHAc-C6H3Me-OH and
0-C6H4(C0 )20  to AlCl3-NaCl ( 3:1)  at >115— 120° 
give a 64% yield of o-2-acetamido-5-hydroxy-4- 
methylbenzoylbenzoic acid, m.p. 263°, converted by 
conc. H 2S 0 4 at 100° into 1-am i no-4-hydroxy-3- m ethyl- 
anthraquinone, m.p. 237°. Similar, j)-C6H4Ph-NHAc 
and o-C6H4(C0),O yield o-4-j>'-acetamidophemyl- 
benzoylbenzoic acid, m.p. 256°, converted by conc. 
H2S 0 4 at 110° into 2-y-aminophenylanthraquinone, 
m.p. 221°, also obtained directly (45% yield) from 
^-C,5H4Ph-NH2 and o-C0H4(CO),O and AlCl3-NaCl at 
120° and subsequently at 150— 155°. 3 : 1 : 4 -
CjHjMePh-NHAc and o-C6H4(C'0)20  give (84% 
yield) o-p'’-4"-acetamido-3"-m ethylphenylbenzoylbenzoic

acid, m.p. 238°, transformed by conc. H2S 04 at 110° 
(yield 92%) into 2-4'-amino-3'-methylphenylanthra- 
quinone, m.p. 199°, also obtained directly from 
3 : 1 : 4-Cr,H3MePh'NH2. 2-Aminocarbazole and
0-CfiHj(C0 )20  with AlCl3-NaCl at 110—115° and then 
at 150° afford 2-aminophthalylcarbazole, m.p. 355°, in
65—70% yield. The following compounds are pre­
pared analogously : 3-amino-'N-ethylphthalylcarbazole, 
m.p. 296°; 2-aminophthalyldiphenylene oxide, m.p. 
>300° (slow decomp.) after softening at 295° (Bz 
derivative, m.p. 338°); 3-aminophthalylphenanthrene, 
m.p. 291°; 2-aininophthalyljluorene, m.p. 293°;
2-aminoplithalylchrysene, m.p. 325° after softening at 
320°; 4-aminophthalylfluoranthene, m.p. > 350°;
3-aminophthalylpyrene, m.p. >350°. H. W.

D yes derived from  chrysoquinone. K. M. P.
S in g h  and S. D utt  (Proc. Indian Acad. Sci., 1938, 
8 , A, 187— 193).—Chrysoquinone (I) (bisphcnylhydr- 
azone, m.p. 228—229°) yields, -with conc. H N 03 in 
the cold, nilro-, m.p. 256—257°, and at 100°, dinitro-, 
m.p. 235°, and with fuming H N 03 (d 1-5) at 100°, 
tetranitro-chrysoquinone, m.p. >300°. None of these 
could be reduced to the amine. (I) with Br at 110° 
yields in PliNO.,, a JBr1-compound, m.p. 246°, and in 
glacial AcOH, an isomeride, m.p. 218°, and with 
excess of Br in a sealed tube, penlabromochrysoquinone, 
m.p. >300°. These with NH2Ph and Cu-bronze 
yield, respectively anilino-, m.p. 210—212° and 153—  
155°, and bromotetra-anilino-chrysoquinone, m.p. 291—  
293°. With o-C6H4(NH2)2, 1 : 2-C10H 6(NH2)2,
o-NH.,*C6H 4’OH, and 2 : 3-diaminophenazine in glacial 
AcOH, (I) yields respectively chryso-phenazine, m.p. 
207—208° (PhNOj), 199° (AcOH), -1 :2 -naphthazine, 
m.p. 238°, -phenoxazine, m.p. 236°, and - 2 : 3-di- 
aminophenazineazine, m.p. >300°. The following 
were obtained from (I) and NH2Ar (excess) in hot 
glacial AcOH : chrysoquinonedi-phenyl-, m.p. 228— 
229°, -o-, m.p. >300°, and -m-tolyl-, m.p. 163—165°, 
-o-anisyl-, m.p. 160—163°, -o-, m.p, 188— 190°, and 
-p-phenetyl-, m.p. 205—207°, -a-, m.p. 198—200°, and 
•^-naphthyl-imine, m.p. 203°. The dyeing properties 
of these compounds are described. A. Li.

A ction  of hydroxylam ine on cam phor- and  
d ith io ca m p h o r-im id e . A. Ma n n e s ie r  - M am eli 
(Congr. int. Quim. pura apl., 9 , IV, 588—593; Chem. 
Zentr., 1937, i, 3493; cf. A., 1933, 288).—Dithio- 
camphorimide, m.p. 135°, NH20H,HC1, and aq. 
Na2C03 give ihiocamphorimideoxime (I), m.p. 180° 
(decomp. 235°) (Ac derivative, m.p. 177°), and 
camphorimidedioxime, m.p. 250° (decomp. 265°). (I)
is oxidised (alkaline KMn04) to camphorimide, which 
does not react with NH2OH. H. B.

S tereo isom eric  cam phorylideneacetic acids. 
H. Rtjpe and 0 . Klemm (Helv. Chim. Acta, 1938, 2 1 , 
1532— 1538).—Condensation of camphorquinone with 
CH2Br-C02E t in presence of well-amalgamated Mg 
(Zn is ineffective) gives Et fi-hydroxyisocamphoryl- 
acetatc ^1), b.p. 172'713 mm. (¿tc, b.p. 182— 184°/13 
mm., and non-homogeneous Bz, b.p. 197—201°/13 
mm., derivatives), with a neutral by-product, C18H290 4, 
m.p. 178— 179°, which contains 2 OH (Zerevitinov), 
gives a compound, C32H3R0qN2, m.p. 147°, with 
/)-N 02-C6H4-C0Cl and C5H SN, and is oxidised by 
KMn04 to camphoric aeid. (I) is hydrolysed to the
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very- stable p-hydroxyisocampftorylacelic acid, ■ b.p.
212—225°/13 mm. (slight decomp.), which is best 
dehydrated by treatment with PBr3 in CGH B followed 
by heating the mixture alone and with KOH-MeOH 
totra,n8-isocampJiorylideneacetic acid (II), b.p. 182—  
186°/13 mm. The chloride, y-toluidide, and E t ester 
obtained from (II) are identical with those derived 
from Claisen’s cis-isocamphorylideneacetic acid (III). 
The consideration of (II) as the trans-form is based 
on the impossibility of hydrogenating it in presence 
of Ni or Pd under pressures up to 90 atm., whereas
(III) is easily and completely hydrogenated (Ni at 
room pressure). (II) is oxidised (KMn04-N a2C03) 
to camphorcjuinone. H. W.

A nom alous m utarotation  of sa lts  of R eych ler’s 
acid . VI. Syn th esis and structure of the  
su ltam  of 2-A7-m ethylam ino-rf-cam phane-10- 
sulphonic acid . R. L. S h rin er , J. A. S h otton , 
and H. S u th erlan d  (J. Amer. Chem. Soc., 1938, 60, 
2794—2796; cf. A., 1938, II, 331).—The anhydro- 
amide (I) (Armstrong and Lowry, J.C.S., 1902, 81, 
1448) with H2-Raney Ni in warm 95% EtOH at 3 atm. 
gives the homogeneous sultam, m.p. 181— 182°, [a]f? 
—33° in CHC13, of 2-amino-d-camphane-lO-sulphonic 
acid, the Na derivative of which with Mel gives the 

-methyl-sultam, m.p. 80°, [a]i>8 —59-6° in CHC13, 
CH -SO hydrolysed by hot, conc. HC1 to 

■ V. -*Q>N 2 - methylamino - d - camphane -10 -
f  sulphonic acid (II), m.p. 325—

r<TT .r,,r___Xrr 326° (block), [a ]i —98° in EtOH.
2 2 NH2Me camphor -10 - sulphonate

in hot EtOH-(CH2*OH)2 is con­
verted into 2-methylimino-d-camphor-10-sulphonic 
acid, which with H2-P t0 2 in EtOH gives the a- 
[ =  (II)] and p-, decomp. 338—343°, [otf‘ +38-8° in 
EtOH, forms of (II). The structure of the sultams 
and of (I) is thus proved. R. S. C.

T riterpenes. XLI. O xidation of betulin  
m onoacetate by ch rom iu m  trioxid e to acidic  
products. L. R u z ic k a , A. H. L am berto n , and 
E. W. Ch ristie  (Helv. Chim. Acta, 1938, 21, 1706—  
1717).—Betulin monoacetate is oxidised by Cr03 in 
AcOH at 20°, the products are dissolved in E t20 , 
and the solution is shaken successively with aq. Na2C03 
and NaOH. Crystallisation from EtOAc of the mix­
ture of acids obtained by acidifying the Na2C03 
extract leads to the isolation of “ acetyldicarboxylic 
acid E ,” C^aoH^soOs, m.p. 339—340°, [afc -¡-20-6° 
in CHC13 (J/e2 ester, m.p. 243—245°, [a]„ ,+ 19° in 
CHC13), which is indifferent towards Ac20  and is 
hydrolysed (KOH-EtOH) to “ dicarboxylic acid E ”
(I) (Me ester, m.p. 245—246°). The compounds do 
not give a colour ¡with C(N02)4. The EtOAc mother - 
liquor contains “ acetyldicarboxylic acid A ” (II), 
which is not readily isolated and is therefore hydro­
lysed to dicarboxylic acid A, C29H480 5, m.p. 338— 
340°, [a]D —53° in dioxan (Me2 ester, m.p. 179— 181°, 
[a]D —57° in CHC13), which appears to yield an 
amorphous anhydride. Acidification of the NaOH 
extract liberates the monobasic acetylhetulic acid (III), 
QmHjoO^ m.p. 288—290°, [a]D +20-1° in CHC13 (Me 
ester, m.p. 200—202°, [a]D +17-1° in CHC13), hydro­
lysed and then esterified to Me betulate, m.p. 224—  
225°, [a]D +5-0° in CHCI3. Hydrogenation (P t02 in

AcOH) of (III) gives acetyldihydrobetulic acid (Me 
ester, m.p. 238—239°), identical with the product 
obtained by the oxidation of dihydrobetulin mono­
acetate (work to be published later). Oxidation of
(III) by CrO? in AcOH gives (I) and (II), each in 
about 10% yield; (III) is therefore an intermediate 
product in thé formation of (I) and (II). All m.p. 
are corr. H. W.

T riterpenes. XLII. K eto-derivatives of 
oleanolic acid. L. R uzicka, S. L. Cohen, M. 
F u rter , and F. C. van d er  S lu ys-V eer (Helv. Chim. 
Acta, 1938, 21, 1735— 1746).—Decarboxylation of 
acetylkoto-oleanolic acid (I) (Kitasato, A., 1934, 412 ; 
Ruzicka and Cohen, A., 1937, II, 382) in boiling 

uinoline leads smoothly to a neutral compound (III), 
3i-ft46<« 48P 3, iD-P- 208—210°, which gives a marked 

yellow colour with C(N02)4 in CHC13 and does not show 
the absorption spectrum typical of an ap-unsaturated 
ketone. Comparison of the absorption curves of 
A1 :4-cholcstadien-3-onc, phorone, A* : «-androstadiene- 
3 : 17-dione, santonin, dimethylquinol, and (II) does 
not decide whether it is possible to distinguish spectro- 
graphically between a ketone with double linkings at 
each side of CO and one containing two conjugated 
double linkings on one side. woAcetvlketo-oleanolic 
acid (II), m.p. 328—330°, [a]0 +61° in CHCLj (cf. 
Kitasato, A., 1935, 1126), best obtained from acetyl- 
keto-oleanololactone and HBr in boiling EtOH, 
appears from its absorption spectrum to contain 
the ap-unsaturated CO group ; this view is supported 
by the impossibility of detecting the double linking 
or CO in the usual manner. It is reduced (Clein- 
mensen) to isoacelyloleanolic acid, m.p. 280—282°, 
[a] +75° in CHC13, which gives a yellow colour with 
C(N02)4. (II) passes in boiling quinoline into a 
substance, C32H4S0 5, m.p. 277—279°. (I), new m.p.
272—273° (Me ester, new m.p. 252—253°), is converted 
by KOH-MeOH into keto-oleanolic acid (III), m.p. 
264—265° [Me ester (III), m.p. 196— 197°]. The 
rates of hydrolysis of Me oleanonate, acetyloleanolate, 
acetylketodihydro-oleanolate, acetylketo-oleanolate,
(III), and Me ¿soacetylketo-oleanolate have been 
compared. Theoretical discussion of the results 
leads to a preference for Haworth’s modification of the 
C skeleton of triterpenes of the oleanolic acid type 
(Ann. Repts., 1937, 34, 327 seq.). H. W.

Structure of som e tr iterpenes. G. Giacomello 
(Atti R. Accad. Lincei, 1938, [vi], 27, 574— 578).—  
From a discussion of -X-ray data for various triterpenes 
it is concluded that these have a structure analogous 
to that of the hydrocarbon C24H 18 obtained by 
dehydrogenation of triterpenes. O. J. W.

Structure of lign in . A. B. Cra m er , M. J. 
HUn t e r , and H . H ibb er t  (J. Amer. Chem. Soc., 1938, 
60, 2813).—The ketone, C13H 180 4 (2 : 4-dinitrophenyl- 
hydrazone, m.p. 134— 136°) (A., 1938,11,449), is identi­
fied as 4-a-ethoxypropiovercUrone (I) by synthesis by 
the following steps : veratrole +  EtCOCl —>- 4-propio- 
veratrone —> the a-Br-derivative —> 1 : 2 : 4- 
(OMe)2C6H3-CO-CHMe-OAc ->  (I) +  the derived OH- 
compound. R. S. C.

Structure of lig n in . M. J. H u n t e r , A. B . 
Cram er , and H . H ib b e r t  (J. Amer. Chem. Soc.,
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1938, 60, 2815—2816).—Solvent extraction of maple 
wood gives the known ketones, C12H 160 4 and 
C13H 180 5 (-p-nilrobenzoa-te, m .p. 141—142-59) (A., 
1938, II, 449), in about equal amounts. R. S. C.

D ihydroabietic acids from  so-called  pyro- 
abietic acids. E. E. F leck  and S. P a l k in  (J. 
Arner. Chem. Soc., 1938, 60, 2621—2622).—A clir 
hydroabietic acid, m.p. 174—176°, [aj|° +  108° in 
EtOH, ia isolated from a-pyroabietic acid. The 
“ II2-acid,” - 3 °  (A., 1938, II, 239), is the lactone 
of Hasselstrom et al. (ibid.* 288). R. S. C.

Substitution  reactions of dehydroabietic acid.
L. F . F ie se r  and W. P. Cam pbell  (J. Amer. Chem. 
Soc., 1938, 60, 2631—2636).:—Sulphonation of pyro- 
abietie acid (prepared by Pd) at —5° to sulphode- 
hydroabietie acid (I), +0-5H 20 , m.p. variable, 247—  
248° (decomp.), [a]=5 +72-4° föG JLM e-N IL, salt, 
m.p. 271° (decomp.), [*]“ • + 57° in EtOH], and 
hydrolysis thereof by acid at 135° gives a 42—43% 
over-all yield of dehydroabietic acid (II). With 
NaOH at 280—300° (I) gives a mixture of acids,
(III), m.p. 196-5— 197-5°, and (IV), m.p. 167— 169°. 
With Sc (III) gives 68% of retene; (III) gives 
anilides, m.p. 255-5—257° and 114— 114-5°, of acids, 
Cia-20H24- 28O3 and C19H ,,0 2, respectively. (IV) gives 
anilides, m.p. 214—215° and 147-5— 148°, the latter 
derived from an acid, Ci9H260 2. The anilides 
resisted hydrolysis. The Me at C(12) is probably 
partly removed during the alkali fusion. No (N 02)r  
derivative of (I) could be prepared; only the known 
(? 6 : 8-)dinitrodehydroabietic acid was formed. With 
AcCl and A1CI3 in P hN 02 at 0— 5° the Me ester of
(II) gives Me Q-acetyldehyJroabietate, forms, m.p. 
133-5— 134° and 119-5—120°, [aß5 +56° in EtOH 
(oxime, m.p. 151-5— 152°, [a g  + 83° in EtOH), con­
verted by H N 03 into 1 : 2 : 4 : 5-C,>H2(C02H)4, by
I-K I into Me G-carboxydehydroabielate, m.p. 190—
191-5°, [ a #  +74° in EtOH, and by IvOH-EtOH into
6-acetyldehydroabietic acid, m.p. 174-5—175°,
+ 74° in EtOH. M.p. arc corr. R. S. C.

C onstitution of acid sapogen ins. XIV. H eder- 
ag-enin and oleanolic acid. Z. K itasato  (Acta 
Phytochim., 1938, 10, 239—25S).—On the basis of 
the following and published work oleanolic acid (R =  
Me) and hederagenin (R =  -CHvOH) are considered

oleanoltri-aeid (II), C^H^O^ +0-5EtOH, m.p. 294— 
296° (decomp.), and oleanintri-acid (III), C^H^Og, 
+AeOH, m.p. 272—275° (decomp.) (cf. A., 1937, 
II, 462, which is also corr. in other respects below).
(II) closely resembles hedratri-acid, whereas (III)

CMea CHj

H 0 2C

(III.)

usually reacts differently. The Me. ester, m.p. 167—- 
168°, of (II), is converted by KOH-MeOH into the 
Me keto-ester (IV) (R =  Me), new formula C30H46O3, 
m.p. 183—185° (oxime, m.p. 215— 216°), which with 
HBr-AcOH-CHClj at room temp. (1 week) yields a 
lactone (V), C29H u0 3, m.p. >350°, the trimethylene 
ring having been converted into an ethylenic linking 
which lactonises with the C02H. However, tho Me3 
ester, m.p. 183°, of (III) is hydrolysed by KOH-MeOH 
to the acid ester (VI), m.p. 222—224°. At about 340°
(II) gives the keto-acid (IV) (R =  H), C23H440 3, m.p. 
300° (deeomp.), and hedratri-acid gives the similar

HO,

CMe2 CH2 

CMe
C0 2Me/
C02Me- ¥CO.,R—

'  (IV.) (VI.)
ketone, C26H40O, m.p. 205—207°; (oxime, m.p. 199— 
200°) ; however, (III) gives the anhydride (VII), m.p. 
222°, converted by hydrolysis and méthylation into 
the M i2 ester, m.p. 145— 147°, of the corresponding 
acid. With HBr-AcOH this ester gives a mixture, 
m.p. 155— 164°, of a bromodicarboxylate and a 
lactonic ester, reduced by Zn dust-AeOH to a mixture, 
m.p. 165—-175°, of a diearboxylate and lactonic ester; 
a similar mixture, m.p. >300°, of the corresponding 
Br-free acids is also prepared. With HBr-AcOH (II) 
or its ester gives the lactme (VIII), C^Hj^Og,

O'

CMe2 CH2

'ÇA Ç H î  
0  CMe

(VII.)

CMe2 CH2

ÇO—
Ö—  (VIII.)

to be (I) (R' =. C02H or Me ; R" =  Me or COsH). 
Monobromo-oleanololactone and Cr03-A c0H  give

+0-5H 20 , m.p. 216°, and hedratri-acid gives a 
monolactone (IX) (Me2;ester, m.p. 168— 170°), but
(III) or its  ester gives the monolactone-anhydride, 
C29H420 5 [as (VII), but containing a lactone group], 
m.p. 355-—35,8° [Me (X), m.p. 265—267°, and Et2 
ester, m.p. 222°]; At 340° (VIII) gives the keio- 
lactone XXl), C^H^Oa, m.p. >350°; a product (XII), 
m.p. 285° (oxime, m.p. 228—230°); is similarly obtained 
from (IX), but (X) regenerates the. monolaotone- 
anhydride. The Me3 ester of keto-oleanintri- acid,
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O33H 52— 54O?, is now-regarded as that of keto-oleanol- 
tri-acid, and the product obtained therefrom by

H 0 2C

, CMe2 OIL 

H„C — CMe

C 0 -
Ô -

(XI.)
diketo-monoester, C30H4ri_

R. S. C.

CM^ QBLg

^ C l l B  
CMe

Me0 2C / \ y  
. C’H 

CO—
0 —

(X.)

KOH-MeOH is a 
analogous to (IV).

Sarsasapogen in . II. Sarsasapogenoic acid. 
III . D eoxysarsasapogen in  and the degrad­
ation of the C22-hydroxylactone. L. F . F iese k  
and R. P. J acobsen  (J. Amer. Chem. Soc., 1938, 60, 
2753—2761, 2761—2764; cf. A., 1938, II, 108).— 
II. Improved prep, of sarsasapogenoic acid (I) gives 
also small amounts of the OH-lactone acetate, 
C22H330 2,0Ac, and (?) hydroxysarsasapoijenin acetale, 
(?) C29H40O5, m.p. 158— 160°. With HCl-EtOH- 
CfiH 6, Na-Pr°0H , semicarbazide, or NH2OH-EtOH  
(I) gives gums; with NH2OH at 130° its Me ester 
gives a substance, C25H40(3r,N2, m.p. 169—171°, in 
very poor yield; with NH2OH-MeOH at 130° (I) gives 
abnormally an acid, C27H440 5N 2, m.p. 247° (decomp.; 
preheated at 247°). With H2-P t0 2 in AcOH (I) 
gives very slowly anhydro-di- or -letra-hydrosarsasapo- 
genoic acid, C27H42_440 4, m.p. 174— 178° [Me ester 
acetate, +0-5MeOH,0-5H20 , m.p. 64—66° (decomp.), 
and benzoate, m.p. 138-5—140-5°]. Anhydrosarsa- 
sapogenoic acid (II) with H2-P t0 2 in EtOH or N a- 
Pi-°OH gives the Hv acid (III), m.p. between 179° and 
188° [Me ester diacetatc, m.p. 159-5—161°, also 
obtained by hydrogenating the oily Me ester of (H)]; 
absorption (max. at 2430 a .) proves that (I) is an 
a|S-unsaturated ketone, a system suggested by the 
Na-Pr“0 H  reduction. One OH of (III) is at C(3), 
the other a new sec. OH obtained by reduction of the 
CO of (II). With boiling A c,0 or BzC1-C5H 5N at 
55“ (III) gives a lactone acetate, C29H440 4, m.p. 200— 
203°, and lactone benzoate, m.p. 225—235°, respect­
ively,proving that the new OH is y  or § in respect to 
the C02H. (II) 1 is thus a y- or S-keto-acid. The 
composition o f (II) and the indifference of (III) to 
Hj-catalyst and KMn04 show that (II) contains a 
new ring. Cr03 gives only oils from the Me ester 
acetate of (II), but with alkaline KMn04 (II) gives a 
dibasic keto-acid (IV), C^H^O?, m.p. 206—207° 
(decomp.) \Me2 ester, m.p. 164-5^—165°; anhydro- 
oxime,' C27H39OfiN, m.p. 268° (decomp.)], converted 
by NaOl into CHI3 and a trace of a substance, 
C2sH39_380 7, m-P- 212—213° (deconip.). These, oxid- 
Ations prove that (II) contains -CHXMe-, converted 
into CO2H-X-C0Me. Thus, (II) contains 
•CMeiCH*CO-C2-C02H, the nlternativc 
•CHICMe,C0-C2-C02H being incompatible with the 
cholesterol side-chain. It follows that (I) and thus 
sarsasapogenin (modified prep.) have the structures 
suggested by Tschesche and Hagedorn (A., 1935, 
1126; 1936, 209). The annexed structures.for (II) 
and (IV) follow. Those of (III) and its lactone are

also certain, and structures (not proved) are sug­
gested for other derivatives. With Zn-Hg-HCl- 
EtOH (II) gives a lactone, C27H420 3, m.p. 226—229° 
(acetate, m.p. 214—216°).

CHMe-CO,H

iIe CHAc Ç!0-C0,H

XCH-CH*CHMe-C02H 
CH— CH.,

"/. <IV->
III. Work of Simpson and Jacobs (A., 1935, 1248) 

is extended. Deoxysarsasapogenin (prep, improved 
to give a 43-5% yield) and Cr()3-80% AcOH at 60—  
65° give the deoxylactone (13%), C22H340 2, m.p. 
129-3—130-5°, a diketo-acid, C27H400 4, + H ..0  (not 
lost on drying), m.p. 108—111° (Me ester, m.p. 78-5—  
79-5°; oxime, m.p. 189—191° (decomp, from about 
178°) [probably (V), although the H20  of erystallis-

CH
/ N  

MeC CO
MoCH CH^-CHMc-COjH

m  CH-CHMe-CPh2-OH

«  c h —c:
h 2
h 2

(VI.)

ation may be constitutional], and a trace of an acid, 
m.p. 218—220°. The diphenylcarbinol monoacetate 
(A., 1938, II, 108) with Cr03-A c0H  at 20—25° gives 
a ketone acetale, C30H46O4, m.p. 157—159° [indifferent 
to CO-reagents; O A catC (3); CO as in (V)], reduced 
by Zn-Hg-HCl-EtOH to a deoxydiphcntjlcarbinol 
(VI), CmH460 2, m.p. 226—228°. M.p. are corr.

R. S. C.
Chondrilla resin s. I. K. M atzurevitsch  (Bull. 

Sci. Univ. Kiev, 1937, 3, No. 3, 7—28).—The resins 
consist chiefly of esters, from which chondrillin (I), 
G28H47OH, + HoO, m.p. 187— 188° (acetate, m.p, 
,229—230°; isobutyrate, m.p. 241—242°; benzoate, 
m.p. 262—263°), is obtained by hydrolysis, together 
with other alcohols and HC02H, AcOH, and a no. of 
amorphous resinic acids of high mol. wt. (I) has one 
double linking, and forms a dibromide, m.p. 181—- 
182° (acetate, m.p. 208—209°; benzoate; m.p. 186— 
189°). R. T.

Syn th esis of 5 -hydroxycoum arin . H. A. S h a h  
and, R. Cl Sh ah  (J.C .S., 1938, 1832— 1833).—A 
detailed account of work already noted (A., 1938, II, 
451). The'following is new : E t 5-hydro xy-6-carbo- 
methoxycoumarin-3-carboxylato is hydrolysed 
(NaOH) to lr-hydroxycoumarin-3 : 6-dicarboxylic acid, 
m.p. 265—267 ' (eff’erv.), also obtained from 2 : 4 -  
dihydroxy-3-formylbenzoic acid and CN-CH2-C02H. 
.5-Uydroxycouniarin-'A-carboxylic acid, m.p. 272—274° 
(efferv.), is obtained from y-resorcylaldehyde and 
CN-CH2-C02H. The m.p. of 5-hydroxycoumarin (Ac
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derivative, m.p. 88—89q) is now given as 222—225° 
(previously 221—223°). F. R. S.

Lichen substances. LXXXIX. U sn ic acid.
V. Y . A sa h ix a  and M. Y anagita  (Ber., 1938, 71, 
[if], 2260—2269; cf. A., 1938, II, 110).— Usnonic acid
(I) and dihydrousnic acid (II) have 2 and 3 active H  
(Zerevitinov) respectively. Oxidation [Pb(0Ac)4] of 
r-usnic acid affords r-usnonic acid; under similar 
conditions ¿-usnic acid (III) is oxidised but (I) could 
not be isolated whereas diacetylusnic acid is un­
affected. (I) is reduced by Zn dust and boiling AcOH 
to (III). Similar reduction of E t d-tsooxyacetusnet- 
ate yields Et r-acetusnetate, the asymmetry being 
destroyed. woOxyusnetic acid is reduced to usnetic 
acid and oxidised (H20 2-K 0H ) to 4 : 5-dicarboxy-3- 
methylfuran-2-acetic acid, m.p. 251—252° (decomp.) 
after becoming discoloured at about 240°. Usnetic 
acid is hydrogenated (Pd-black in AcOH) to dihydro- 
usnetic acid, m.p. 214° (Me ester, m.p. 161°). Di- 
acetyl-A-usnic acid, m.p: 202°, [ag? +200-2° in CHC13, 
obtained with a colourless substance, m.p. 132°, by 
means of Ac20  containing a little conc. H2S 04 at 50°, 
is converted by 5% Na,C03 into monoacetyl-d-usnic 
acid (IV), m.p. 180— 18'1°, [ag? +291-5° in CHC13, 
hydrolysed by conc. H 2S04 to (III) and transformed 
by boiling EtOH into its 0 -Et derivative, C.22H240 9, 
m.p. 110° (semicarbazone, m.p. 211°); the last com­
pound is transformed by cold conc. H2S 0 4 into Et 
usnolate. m.p. 175— 176°, which gives a green colour 
with FeClg, and by boiling H ,0  or, preferably, boiling 
50% AcOH into a substance, C20H2„O8, m.p. 153°, 
which is indifferent towards o-CGH4(NH2)2 or 
NMe2• CaH4• CH0  but is converted by conc. H 2S 04 
into E t acetusnetate. (IV) is transformed by boiling 
60% AcOH into monoacetyldecarbousnic acid, m.p. 
128°, which gives a violet dye with o-CBH4(NH2)2. 
Diacetyldihydrousnic acid and 60% AcOH at 130° 
give monoacetyldihydrousnic acid, m.p. 132°, [ag1 
—42-09° in CHC13, also obtained by means of aq. 
Na2C03. Oxidation (KMn04-Iv0H ) of ¿-dihydro- 
usnic acid and thermal decomp, of the product affords

2 : 6 -  dihydroxy - 3 - methyl - 
acetophenone (and a by-pro­
duct, C17H 180 5, m.p. 217°), 
also obtained similarly from 
diacetyltetrahydrodeoxyus- 
nic acid. Dry distillation of
(II) gives 6-hydroxy-7 -aceJ.yl- 

3 : 5-dimcthylcoumamn-'2-one (V), m.p. 127° (monoace­
tate, m.p. 101— 102°; p-nilrophenylhydrazone, m.p. 
25S°), transformed by alkali at- S0° into a-2 :4 -di- 
hydroxy-3-acetyl-5-methylpkenylpmpionic acid, m.p. 
147° (vigorous decomp.). Reduction (Clemmensen) of
(V) yields 6-hydroxy-3 : 5-dimethyl-7-ethylcoumaran-
2-one, m.p. 113°. The coumarone skeleton of (III) 
is amended to (̂ 1), H. W.

Syn th esis of certain  products of the decom ­
position  of d ihydrousnic acid . M. Y an ag ita  
(Ber., 1938, 71, [B], 2269—2273).—4  : 3 : 1-
C6H3Me(OH)2 (I) is rapidly transformed by ZnCl  ̂ in 
boiling AcOH into 5-methylresacetophenone, m.p, 170°. 
CH2Ac-C02Et, conc. H 2S 0 4, and (I) at 0° yield 1-hydr­
oxy A  : 6-dimethylcoumarin, m.p. 254—255° (decomp.) 
after softening at about 210°. The corresponding

— 0

acetate, m.p. 159°, is converted by A1C13 at 180° 
into 2 : 6-dihydroxy-?>-methylacetophe,none, m.p. 138°, 
reduced by Zn-Hg and boiling 15% ,HC1 in presence 
of PhMe to •i-methyl-2-dhylresorcinol, m.p. 105°. 
This with ,CH2Ac-C02Et and cold conc. H2S 0 4 affords 
7-hydroxy-4 : 6-dimethyl-S-ethylcoumarin, m.p. 189°, 
whence (Br in AcOH) 3-bromo-l-hydroxy-4 : 6-di- 
niethyl-8-ethylcomnarin (II), m.p. 204°. Boiling 10% 
KOH transforms (II) into 6-hydroxy-3 : 5-dimethyl-7 - 
ethylcoumarilic acid, m.p. 227—229° (decomp.). The 
corresponding Me ester, m.p. 158°, is transformed 
successively into the hydrazide, decomp. 245—246° 
after becoming red at 235°, azide, decomp, about 135°, 
and 6-hydroxy-3 : 5-dimelhyl-l-ethylcoumarylurethane, 
m.p. 140°; this is converted by boiling 10% KOH 
into NH3 and a-2 : i-dihydroxy-o-methyl-3-ethylphcnyl- 
propionic acid, which is anhydrised to 6-hydroxy-3 : 5- 
dimethyl-7-ethylcoumaran-2-cme, m.p. 113°. H. W.

Stearoptens of orange-peel o il. I . H. Bohme 
and G. P ie tsch  (Arch. Pharm., 1938, 276, 482—  
488).—The oil yields, a fish-poison,, aurapten (I), 
C1SH 160 4, m.p,' 91°, [ag? -3 3 -4 °  in 96% EtOH, 
which is a coumarin since it possesses! lactonic proper­
ties and is hydrogenated (Pd-C) in AcOH or NaOEt- 
EtOH to dihydroaurapten, m.p. 116°, and dihydro- 
auraplenic acid, C^H^Os, m.p. 98-5° [oxidised by 
H N 03 to (CH2-CO,H), |, respectively. Coumarin and
(I) are stable to o-C0^H-C6H4-C03H. R. S. C.

E gonol. III. D egradation of acetylegonol by  
ozone. S. K awai and F. Y oshimuea. IV. O xid­
ation of acetylegonol w ith  hydrogen peroxide.
S. K awai and N. Sugiyama [with, in part, I. Tstt- 
h a k i] (Ber., 1938, 71, [5 ], 2415—2420, 2421—2432; 
cf. A., 1938, II, 373, 501).—III. Ozonisation of 
acetylegonol (I) in EtOAc at 0° and treatment of the 
ozonide with steam gives CH20  in amount insufficient 
to suggest the presence of a vinyl group and acetyl- 
styraxinaldehyde (II), C21H20Oa, m.p. 97—98° [phenyl- 
hydrazoTie, m.p. 151° (slight decomp.)], which reduces 
cold Fehling’s solution but does not give the Legal 
reaction; it  is hydrolysed by 2N-NaOH at about 80° 
to piperonylic acid and the non-cryst. styraxinolalde- 
hyde [monophenylhydrazone, C17H 20O?N2, m.p. 153° 
(slight decomp.)]. Oxidation of (II) with A c02H gives 
acetylstyraxic acid (III), m.p. 168°. Styraxinolic acid 
with Me2S 04-K 0 H  and CH2N2 followed by NaOBr 
gives isohemipinic acid (IV), m.p. 248°. Allyl- 
vanillin is transformed by Me2S 0 4 and KOH into 
non-cryst. 3 : ■i-dimethoxy-5-allylbenzaldehyde, b.p.
173— 175°/24 mm., which does not give a colour with 
FeCl3 and is converted by 1 : 3-dimethylbarbituric 
acid in 80% EtOH at 100° into 3 : i-dimeihoxyS- 
allylbenzylidenedimethylbarbituric acid, m.p. 110°; it 
is oxidised (aq. KMn04-C6H 6 at about 90°) to (IV).

IV. Investigation of benzoylegonol, m.p. 117-5— 
118°, Y>-nitrobenzoylegimol, m.p. 129— 130°, and egonol- 
phenylurethane, m.p. 132— 132-5°, establishes the 
formula C19H 180 5 (not C^HjgOj) for egonol (V).
(I), m.p. 108-5°, is oxidised* by 30% H20 2 in AcOH 
to noregonolonidine acetate (VI), m.p. 179°, hydrogen­
ated (Pt-black in dioxan) to dihydrcmorejgonolonidine 
acetate (VII), m.p. 185— 186°, which is relatively stable 
when dry but readily autoxidised when dissolved, 
particularly in AcOH. The mother-liquors from
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(VII) contain piperonylic acid and (III), m.p. 168° 
(Me ester, m.p. 104°), which does not give colour

C-CIIO
M e / V ^ V j H

OAc 
C-CHO

M e / V ^ C H , "

\ / \ /  0Ac 
OH 0  ,(vrr.)

CH-CH/OH

R =

(VI.)

5 > c h 2

CH-CfL-OAc

(HI.)
CH-CH2-OH

(VIII.)
reactions with FeCl3 or Cu(0 Ac), in EtOH but readily 
yields CHI3. 2n-KOH transforms (III) into 
styraxinolic acid (VIII), m.p. 171°, which gives an 
unusually sensitive, dark blue colour with FeCl3 and 
is converted by distillation at 200—230°/7 mm. into 
a substance, Cn H 120 4 or C10H 14O3. -p-Bromophen- 
acyl styraxinolate has m.p. 137-5—138°. (I ll)  is 
transformed by successive treatments with S0C12 
and conc. NH3 into acetylstyraxamide, m.p. 134— 
135°. (I) is probably A . H. W.

B enzylidenecoum aranones considered as 
chalkones. T. B. P a n se  and T. S. W h eel er  
(Current Sci., 1938, 7, 181).—A preliminary note.

R. S.C.
S yn th esis  of linear naphthaflavone. V. V.

V irk ar  and T. S. W h e e l e r  (Current Sci., 1938, 7,
181—182).—A preliminary note. R. S. C.

B uckley's substance, m .p . 183°, from  D erris  
extract. J. J. B oam and R. S. Cahn  (J.C.S., 1938, 
1818—1820).—The substance, m.p. 183°, obtained by 
Buckley (B., 1936, 1117) appears to be homogeneous 
and analysis of the solvent-free crystals and the 
solvate (+0-5C„Hfi) agrees best with C2nH160 6, or less 
well with C20H 18O6. . The structure (I) , is suggested 
and the substance is held not to occur naturally as 
such bu t to  be derived by degradation of deguelin by 
the alkali used in its isolation.

MeO
CO

”0 0 °h 
0  c h : c h ,

“ F. R. S. 
orientation and derivatives. 

H. G ilm an  and A. L. J acoby  (J. Org. Chem., 1938, 
3, 108—119).— Dibenzthiophen (I) (prep, in 65—70% 
yield from Ph2, S, and A1C13 at 115—240°), m.p. 99°, 
gives (Friedel-Crafts) 3-acetyldibenzthiophen, m.p. 
111° (oxime, m.p. 160— 161°), oxidised by I -K I-  
NaOH to the 3-carboxylic acid (Me ester, m.p. 74—  
75°). When treated with LiBu“, LiPh, LiCI0H 7-a, or

MeO:

D ibenzthiophen

LiC0H4-OMe-p and then with C02 (I) gives 55, 12,
7-6, and 0%, respectively, of dibenzthiophen-l-carb- 
oxylic acid, m.p. 252—253° (Me ester, m.p. 95°; 
decarboxylated by Cu in quinoline at 120—200°). 
When treated with LiBu“ and then with Me2S 0 4 (I) 
gives l-methyldibenzthiophen, m.p. 65-5°, also obtained 
from 2 : 2'-dihydroxy-3-methyldiphenyl by P2Sj at
165—400°. The Li derivative (II) of (1) with MgEtCl 
and 0 2 at < 3 °  gives 1 -hydroxydibenzthiophen (III), 
m.p. 167° [(i\T0 2)2-derivative, m.p. 204° (decomp.); 
Me ether, m.p. 123°]. Br converts (II) into the
1-Br-compound, which with aq. NH3 and CuBr at 
200—200° gives 1-aminodibenztMophen, m.p. 110° 
[also obtained from (III) by aq. NH3 and NaH S03 
at 200—210°], the Ac derivative, m.p. 198°, of which 
gives 4-bmmo-l-aeelamidodibenzthiophen, m.p. 254°, 
and thence 4-bromo-l-amino-, m.p. 156°, and 4-bromo- 
dibenzthiophen (IV), m.p. 84° (1 : 1 -dioxide, m.p. 
170— 171°). By the Grignard reagent (IV) gives 
dibenzthiophen-4-carboxylic acid, m.p. 176—177° (Me 
ester, m.p. 72—72-5°). Mercuration of (I) occurs at
140—150° (not in EtOH), but gives a mixture, m.p. 
215° (decomp.). 3-Acetamidodibenzthiophen, m.p. 
178° (lit., 168°), is obtained from (I) by nitration 
etc., from the 3-Br-compound by NH3-CuBr, and by 
Beckmann rearrangement (PC15) of the appropriate 
amino; it yields a jV02-derivative, m.p. 250° (de­
comp.), and” thence, by HCl-EtOH, MeCHO and a 
N-free compound, m.p. 88°. With Na in liquid NH3, 
followed by NH4N 0 3, (I) gives 1 : 4-dihydrodibenzthio- 
phen (V), m.p. 76 (picrate, m.p. 105°). The di­
bromide of (V) loses 2HBr to yield (I ); with LiPh it 
gives (I), C6H g, and LiH, and is also dehydrogenated 
by other very reactive organoalkali compounds. 
With (CH2-C0)20  and A1CL in C .H ^ -P h N O i, (I)
gives y-keto-y-i-dibenzthiophenylbutyric , acid, m.p. 
160-5—161°, reduced by Zn-Hg in aq. HCl-PhMe- 
AcQH to y-Z-dibenzthiophenylbutyric acid, m.p. 131°, 
which is cyclised by 88% H2S 04 to (?) 1 -keto- 
1 : 2 : 3 : 4-tetrahydro-^-thiobrazan (VI), m.p. 178°.

CH,

O ^ C C s
S CO

(VI.)

With 0-C6H4(C0 )20  and A1CL, (I) gives 3-o-carboxy- 
benzoyldibenzthiophen, m.p. 105—106°, converted by 
NaCl-AlCL, at 100— 150° into thionuphtheno-1 : 2- 
2 : 3(or 1 : 2)-anthraquinone, m.p. 285—286°.

R. S. C.
R elative reactiv ities of organom etallic  com ­

pounds. X V III. S elective m eta la tion s of d i­
benzthiophen. H. Gil m a n , A. L. J ac o by , and 
H. A. P acevitz (J. Org. Chem., 1938, 3, 120— 124; 
cf. A., 1937, II, 528).—In contrast to other organo­
metallic compounds (preceding abstract) CaPhI 
attacks C,2) of dibenzthiophen. Treatment with C02 
gives dibenzthiophen-2-carboxylic acid, decornp. 300— 
305° (Me ester, m.p. 129— 130°), decarboxylated by 
Cu in quinoline at 200°. Dibenzthiophen ^¿'-di­
oxide (modified prep.), m.p. 232°, with H N 03 (at 1-5) 
in H 2S04-A c0H  at 4° gives the 2-V 02-derivative, 
m.p. 265—266° [further nitrated to the known 2 :7- 
(N 02)2-compound], reduced (Sn-HCl) to the 2-NHt -
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dioxide, m.p. 259—260°, which yields 2-bromodibenz- 
thiophen SS-dioxide, m.p. 224r—225? (loses the Br 
when reduced). R. S. C.

Isosteric com pounds. I . A cyl derivatives of 
dibenzthiophen. A. B ur g er , W . B . W ar tm a n , 
junv and R. E. L utz (J. Amer. Chem. Soc., 1938, 6 0 ,  
2628—2630).—Since -S' in rings is .in many respects 
similar to -CHICH-, dibenzthiophen (I) and phen- 
anthrene are said to be isosteric. With AcQl and 
A1C13 in CS2 (I) gives 3-acetyl- (II), m.p. 111— 112° 
[semicarbazonc, m.p. 234—235° (decomp.)], and a 
little x-acetyl-, m.p. 129—130° [semicarbazonc, m.p. 
302—304° (decomp.)], and 3 : Q-diacetyl-dibehzthio- 
phe.n (III), m.p. 20S-—209° [obtained similarly from
(II) in 90% yield]. The structure of (II) is proved 
by conversion of its oxime, m.p. 161— 164°, by HC1- 
Ac0H -Ac20  into, the known 3-NHAc- and 3-NH2- 
compounds, and that o f (III) by similar conversion 
of its dioxime, m.p. 272—274° (decomp.), into the 
3 : 6-(NHAc)2- and -(NH2)2-compounds. (II) forms 
the main product at 0°, (III) at the b.p. R. S. C.

Som e 1 : 3 -d ith io ls and derived cyclic th io- 
aceta ls. H. J. B acker  and A. F. T amsma (Rec. 
trav. chim., 1938, 5 7 , 11S3— 1210; cf. A., 1934, 
900, 901; 1937, II, 267, 318).—1 : 1-Bisbromo-
inethylci/cZohexane (I) and K,S-EtO H  for 24 hr. 
(on bath) afford 2-thia-4-spirononane (II), b.p. 96°/18 
mm. [mercuri-chloride, m.p. 161° (some1 decomp.) 
and -bromide, m.p. 157-5°; -2-sulpTume, m.p. 72-5— 
73°; -2-sulphoxide, b.p. 148—J51°/5, mm. (mercuri- 
chloride, m.p. 161-5°)], converted by Mel into y-iodo- 
(ifj-pentaniethylempropyldimethylsulphonium iodide, 
m.p. 92° (picrate, m.p. 117°), and by I-AcOH into
2-^M-4-spirono«ane 2 : 2-dioxide, m.p. 83—84°. (I) 
refluxed with Na2S2-EtOH for 3 hr. gives (II) and 
2 : 3-dithia-5-sp\Todecane (III), b.p. 136°/11 .'m'm;, 
147°/17 mm. (mercurichloride, m.p. 91°), and some
(I). ' (I) and Na3S4-E t0 H -H 20  afford (II), (III), and 
the 2 : 3 : 3-trisulphide, b.p. 152°/5 mm. (impure) ; 
the latter (b.p. 130—152°/5 mm.) boiled with Cu- 
PhMe for 20 min. gives (III). (I ll)  is oxidised 
(II20 2) in AcOH to &fi-penia>nethyknepropane-ay- 
disulphonic acid (+ 4 H 20) [iVra salt (+ 4 H 20 );  Tl 
salt (-f  2H20)], purified through the Ba  salt (+ 4 H 20).
(III) is reduced cold in E t20  by anhyd. NH3-N a to 
ay-dithiol-$$-pentamethylenepropane (IV), b.p. 136°/17 
mm. (Hg salt, decomp. 140°). Its Na salt and
I-EtO H  yield (III). (IV) with aldehydes and 
ketones, and HC1, gives the following derivatives of
2 : 4-dithia-6-s-pivoundecane, [CH2] 5;C<Q\j^2. J^>CH2 :

1 2 D
3-methyl- (-2 :4 -disulphone, m.p. 220—221°); 3- 
phenyl-, mlp. 162°; 3-furyU, m.p. 103°; 3 :4 '-  
1'-hydroxy-2'-methoxyphenyl-, m.p. 191—192p; 3 : 3 -  
dimethyl-, m.p. 76—77° (dimeride, m.p. 215°) (-2 :4- 
disulphone, m.p. 268-5—269-5°); 3-methyl-3-ethyl, 
m.p. 37—37-5; 3-phenyl-3-methyl- [disulphone, m.p. 
293° (decomp.), colours from 265°]; 3 : 3-diphenyl-, 
m.p. 125°; 3 : 3-teira-, m.p. 68—68-5°, and -penta-, 
m.p. 106—106-5°, -methylene- ; compounds from
(IV) and fluorenone, m.p. 172— 173°, and from 
behenone, C O iG .jH ^, m.p. 63—64°.
CMe2(CH2Br)2 and Na2S4 (Na2S2) in EtOH for 4

(10) hr. give 1 : 2-dithia-4:: ‘i-dimethylcyclopentanc
(V), b.p. 84— S6°/17 mm. (cf. Backer and Evenhuis, 
loc. cit.) (mercurichloride, m.p. 102°), and its 1 -thio- 
derivative (VI), b.p. 117— 118°/14 m m .; the latter 
yields (V) with Cu-PhMe. (VI) and anhyd. NH3-  
N a-E t20  afford a.y-dithiol-$$-dimethylpropane, b.p. 
72°/12 mm., converted by aldehydes and ketones 
(HCl gas) into derivatives of 1 : 3-dithia-5 5-dimethyl- 
cyclohexane : parent substance from GH20  (-1 : 3- 
disulphone, m.p. 201°); 2-furyl-.. m.p. 62—63-5°; 
2 : 4'-(1'-hydroxy-2'-methoxyphenyl)-, m.p. 170—171°; 
2 : 2-dimethyl-, m.p. 57-5—58-5° (-1 : 3-disulphone, 
m.p. 2(53-5—264-5°); 2-phenyl-2-melhyl-, m.p. 59— 
60°; 2 : 2-diphenyl-, m.p. 89-5—90-5°; 2 : 2-penta- 
metkylene- (-1 : 3-disidphone, m.p. 235-5—237°); 
thioacetal from fluorenone, m.p. 144-5— 145°. 
(OH-CH2)2C(CH2Br)2 and Na2S4 (or Na2S2)-EtOH  
for 3 hr. afford 1 : 2-dithia-4 : 4-bishydroxymethyl- 
cyclopentane (VII), m.p. 129—130°, oxidised by 
H20 2-A c0H  to $$-bishydroxymethylpropane-ay-di- 
sidphonic acid (+ 3 H 20 ) [Ba (+ 3 H 20), Tl (+ H 20), 
and Na (+ 3 H 20), salts] and a little 1 : 2-disulphone, 
m.p. 242—244° corresponding with (VII). (VII) and 
anhyd. NH3-N a afford $$-bi$hydroxymethyl-ay-bis- 
thiolmethylmethane (VIII), m.p. 97—98° (cryst. forni 
examined), its Na salt and I-EtOH giving (VII).
(VIII) and aldehydes and ketones, w ith HC1, yield 
derivatives of 1 : 3-dithia-a : 5-bishydroxymethyleyclo- 
hetane : 2-methyl-, m.p. 122— 124° (-1 : 3-disulphone, 
m.p. 216—219°); 2-phenyl- (IX), m.p. 209—211° 
[diacetate, i.e., 5 : 5-(CH2*OAc)2, m.p. 134—136°];
2 : 4'-(1'-hydroxy-2'-meihoxyphenyl)-, m.p. 186-5—  
188°; 2 : 2-dimethyl-, m.p. 199-5—-200-50; 2-phenyl- 
2-methyl- (X), m.p. 164—-165° (-1 : 3-disuiphone., m.p. 
290°); 2 : 2-diphenyl-, m.p. 169— 170°; 2 : 2  -penta- 
niethylene-, m.p. 186-5—187-5°; 4-methyl-, m.p. 182°, 
and 4-chloro-, m.p. 194— 196°, -peniamelkylene- ; 
thioacetals from (VIII) and camphor, m.p. 155— 157° 
and from fluorenone, m.p. 244—245°. (VIII) and 
PhCHO-EtOH, refluxed for 3 hr., afford 3 :9- 
diphenyl-2 :4-dioxa-S: lO-dithia-G-spiroundecane [(XI), 
R =  H, R' =  Ph], m.p. 171-5—173:5°. (VIII) and 
excess of COMe2-HCl gas give 30% of the 3 : 3 : 9 : 9- 
letramethyl analogue, m.p. 127— 128°, and 60% of

2 1 11 10 

thioacetal (loc. cit.). (X) and COPhMe-HCl-C0H 6, 
boiled for 10 hr., yield the 3 : ^-dimethyl-3 : 9-diphenyl 
derivative, m.p. 135— 137°, of (XI). 1 : 3-Dithia-
2-methyl-5 : 5-bishydroxymethylcyctohexane (loc. cit.) 
and PhCHO in boiling C6H 6, with HCl gas, give
3 -phenyl - 9 - methyl - 2 : 4 -dioxa - 8 : 1 0 -  dithia- 6 - spiro- 
mulecane, (XII), m.p. 132—133°. Similarly (IX) 
and MeCH0-HCl-Na2S 04 for 24 hr. afford the
9-phenyl-3-methyl isomeride, m.p. 156— 158°. The 
thioacetal, m.p. 182° (loc. cit.) from 4-methylcycZo- 
hexane, with PhCHO-HCl-C,;H6 for 1 hr., yields
3-phenyl-9-(4-methylpentameihylene)-2 : 4-dioxa-§ : 10- 
dithia-6-spiroundecarie, m.p. 126— 143°, composed of 
two isomerides, m.p. 123—125° and 158— 160°, 
possibly cis- and trans-. 2-Methyl-5 : 5-bishydroxy- 
methylci/c/ohexane-1 : 3-disulphone and PhCHO-HCl- 
C6H 6 give 3 -phenyl-9 -methyl-2 : 4-rfio*a-C-spiro-
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undecane-8 : IQ-disidphone, m.p. 229—231°, also ob­
tained from (XII) and B z02H~CHC13. C(CH2-OH)4 
and COPhMe-HCl in boiling xylene for 4 hr. give 
3 : 9 -diphenyl-3 : 9 -dimethyl-2 : 4 : 8 : 10-telraoxa-6- 
spirown^ecane, m.p. 146-5^-447-5°. A. T. P.

S yn th esis of oxyproline (y-hydroxypyrrolidine- 
a-carboxylic acid). V. F eo filaktov  and A. Oni- 
schtschenKO (Compt. rend. Acad. Sci. U.R.S.S., 1938, 
20, 133— 135).— 8:Chloro-a-acetyl-y-valerolaptone
yields with aq. N aN 02 and dil. H2S04 the oximo 
acetate, m.p. 115— 116°, and with PhN2Cl the phenyl- 
hydrazone, m.p. 185— 186°, of 8-chloro-a-keto-y- 
valerolactone. Reduction (Sn+HCl) of either of 
these jrields 8-chlorb-a-amino-y-bydrpxyvaleric acid, 
having two forms, one of which, m.p. 165-5—166-5°, 
with aq. NH3 yields (via the Cu salt) the 6-form, and 
the other the «-form, of oxyproline. Leucine is 
similarly prepared from CHAcBu^-C02Et, A. Li.

E xchange of hydrogen atom s betw een  pyrrole, 
indole, and their  m eth y l derivatives, and w ater.
V. E xchange of hydrogen atom s betw een  
Ar-m ethylindole and w ater. M. K o izum i, Y. 
K o m aki, and T. T it a n i (Bull. Chem. Soc. Japan, 
1938, 13, 643—651).— Exchange of H between 
molten iV-metbylindole and aq. t )20  at 60° does not 
occur at p a >2-5. At p a < 2-5  exchange proceeds 
rapidly, the p-H being substituted; there is no 
evidence of exchange with the a-H as is the case 
with indole (cf. A., 1938, I, 318). J. D. R.

O xidation products of pyrrole am in es. I. T.
A jeleo  (Gazzetta, 1938, 6 8 , 602—608).—4-Amino- 
2 : 3 : 5-triphenylpyrrole (new prep., reducing the 
IN-OH compound by Al-EtOH) is oxidised by 
FeCL-AcOH to : Iriphtnylpyrroleninylhydroxylamine,

N^ C P h S NH'0H  (I)> m P' 16S° (cf‘ A-> 1037, II,
30)"(-4c derivative, m.p. 150°; picrate, m.p. 177°); 
by H20 2-A c0H  to (I) and a substance, m.p. 
210°; by Cr03-A c0H  to'(I) and a substance, m.p. 
290° (also obtained from oximinotriphenylpyrrole; 
cf. A., 1936, 997); by K3Fe(CN)6 to a  compound
(II), m.p. 170° (reduced to aminotriphenylpyrrole), 
and a compound, m.p. 256°; and by P b 02 to (II).

E. W. W.
S yn th esis of com pounds excitin g  parasym ­

pathetic nerves. M ethyl Ar-m ethyli.sonicotinate  
and its  tetra- and hexahydro-derivatives. J. V.
Supnikwski and M. S era fin 6wna (Arch. Chem. 
Farm., 1936, 3, 109—118; Chem. Zentr., 1937, ii, 
73—74).—-i.soNicotinic acid is quantitatively esterificd 
by M e0H -H 2S 0 4 (unlike nicotinic or picolinic acids), 
the ester converted into Me tsonicotinate methiodide, 
m.p. 183—184°, and then reduced (Pt) to Me'S-methyl - 
tetrahydro-, m.p. 130— 131°, and Me K-methyUiexa- 
hydro-iso?iicotinate hydriodide, m.p. 154— 155°. Me 
N -methyltetrahydro- and Ts-meihylhexahydronicotinale,
b.p. 138°/32 mm., and their tnethiodides, m.p. 152— 
153°, 193—194°, respectively, were also prepared. 
The arecoline-like action of these esters which depends 
on the NMe group is described. A. H. C.

E thyl acetonedicarboxylate. I I ,  G. J ac ini 
(Gazzetta, 1938, 6 8 , 592—595).—The semioxdmazone, 
<CH2*C02Et)2C:N'NH,C 0,C0,NH2, m.p. 116°, of Et

acetonedicarboxylate (I) gives, with 20% aq. NIL,,
2-hydroxy-6-ethoxy-‘L-pyridonesemioxamazone, m.p. 
274°. The thiosemicarbazone, m.p. 118°, of (I) and 
aq. NH3 give, however, 2-hydroxy-Q-ethoxy -1 : 4- 
pyronethioscmicarbazone (?), m.p. 133° (insol. Cu, 
Aff, Pb salts), also obtained by the action of conc. 
H2S 04; the corresponding semicarbazom, m.p. 128° 
is obtained similarly (also by heating; cf. A., 1938, 
II, 42). The structure of 2 : 4-dihydroxy-4-pyridone- 
semicarbazone (II) (loc. cit.) is confirmed by boiling
(II) with cöric. HC1, and converting the product into 
the known phenylhydrazone. E. W. W.

A ction of su lphuryl chloride on pyridine oxide. 
R. BoBRAtfski, L. K ocitanska, and A. K ow alew ska  
(Ber1., 1938, 7 1 , [5], 2385—2388; cf. A., 1938, II, 
201).—o-C02H-C?H 4-C0;!H and C5H 5N  in Et20  give 
a ppt. of pyridine oxide phthulate, m.p. 122—123°, 
transformed by 10% HC1 into pyridine, oxide hydro- 
chloride.m.-p. 180° (overall yield 75%). This does not 
react -with S 0 2C12 at room temp, or the b.p. but at 
120° gives a mixture of 2- and 4-chloro- and penta- 
chloro-pyridine. The decom pounds are separated 
from one another through their additive compounds 
with HgCl2. H. W.

N itration  of halogen  derivatives of pyridine.
E. P lazek , A. S orokowska, and D. T oeovka (Rocz. 
Chem., 1938, 1 8 , 210—216).—K N 03 in conc. HNO?, 
added to 3-halogenopyridines in 10% oleum at 270 , 
yields 3-cMoro-, m.p. 88°, 3-bromo-, m.p. 110°, and
3-iodo-5-nitropyridine, m.p. 198°. The orientation 
of these compounds is determined by reduction to 
NH2-compounds, of which '¿-iodo-5-aminopyridine, 
m.p. 70° (picrate, m.p. 252°), is new. Under similar 
conditions of nitration N 0 2-derivatives of 2- and
4-halogenopyridines are not obtained. R. T.

2 -A m in o p y r id in e -5 - s u lp h o n a m id e  a n d  i t s
d e r iv a t iv e s . C. N a e g e l i, W. K ü n d ig , and H. 
B r a n d en bu r g e r  (Helv. Chim. Acta, 1938,2 1 , 1746— 
1756).-—2-Aminopjrridmeistransformed by H2S 0 4,H20  
containing A1 powder at 200—210° into 2-amino- 
pyridine-5-sulphonic acid (I), m.p. 332—334°, in 
60% yield. Its dry Na salt is converted by boiling 
A c20  into Na 2-aceiamidopyridine-5-sulphonatc [corre­
sponding Cu salt, whence the free acid, m.p. 300— 
302° (decomp.)]. (I) and H N 02 afford 2-pyridone-5- 
sulphonic acid (yield 92%), transformed by PC15 into
2-chloropyridine-5-sulpkonyl chloride (II), m.p. 51°, 
also obtained from l-methyl-2-pyridone-5-sulphonie 
acid and PC15 containing POC1, at 130— 135°. Addi­
tion of (II) in COMe2 to 20% NH3 leads to 2-chloro- 
pjTidine-5-sulphonamide (III), m.p. 158— 159°, trans­
formed by 20% NH3 at 125— 160° into 2-amino- 
pyridine-5-mlphonamide (IV), m.p. 175— 176-5° (Bz2 
derivative, m.p, 221—223°). (I ll)  and 33% aq. 
NH?Et at 100° or at 135—150° give 2-eihylamino- 
pyridine-5-sulphonamide, m.p. 190— 191° (yield 74%), 
or -5-sulphoneihylamide, m.p. 139—141°, respectively.
2-Dielhylamino-, m.p. 116— 117°, 2-butylamino-, m.p. 
121— 122°, 2-allylamino-, m.p. 195—201°, 2-benzyl- 
amino-, m.p. 199—201°, and 2-anilino-, m.p. 181— 
183°, -pyridine-5-mlphonamide are described. NH2Ph 
and (II) in C6H 6 afford 2-chhro-pyridine-5-sidphon- 
anilide, m.p. 149— 151°, converted by aq. NH3 at
100— 130° into 2-aminopyridine-5-sulphonanilide, m.p.
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176—178°. (n ) and 2>-NH2-CGH1-S02-NH2 in C5H 5N  
at >40° yield p-2'-cMoropyridine-5'-sulphonamido- 
beMzenesulphonamide, m.p. 200—202°, whence (25% 
NH3 at 130—150°) y-2'-aminopyridine-5-sulphon- 
amidobenzenesulphonamide, m.p. 200—202°. (II) and
(IV) in anhyd. C5H*N at >-35° afford 2-2'-chloropyrid- 
ine - 5' - sulphonmnidopyridine - 5 - sulphonamide, m.p. 
253—255°, decomp. 265°, whence aq. NH3 (saturated at 
0°) at 120— 160° gives 2-2'-aniinopyridine-o -sulphon- 
amidopyridine-5-sulpkonamide, m.p. 260°. (I ll)  and 
morpholine (V) at 120° give 2-N-morpholylpyridine-5- 
sulphonamide, m.p. 182—183°. Addition of H„0 to
(II) and (V) in COMe2 leads to 2-c.hloropyridiwe-5- 
sulphonmorpholide, m.p. 143— 144°. 2-N-Morpholyl- 
pyridinc-5-sulphonmorpholide has m.p. 189— 191°. 
All the compounds are well tolerated. H. W.

Sesqu i-sod ium  sa lt of iodohydroxyquinoline- 
sulphonic acid. J. J. L. Zw ik k e r  and A. K r u y s se  
(Pharm. Weekblad, 1938, 75, 1310—1315).—The 
prep, of a red Na  salt,
C9H4NI(ONa)-S03Na,C9H4NI(OH)-S03Na,10H20 , is 
described. S. C.

[S ynthesis of 1-alkyltsoquinolines and poly- 
m eth ylen ed i-1 : l'-iso q u in o lin es .] G. H a h n  and
H . F. Gu d jo n s  (Ber., 1938, 71, [5], 2434).—An ac­
knowledgement that the work of Child and Pyman (A., 
1929, 1314) has been overlooked (cf. A., 1938, II, 513).

H. W.
N itrogen-term in ated  conjugated sy stem s and  

m aleic  anhydride. F. B er g m a n n  (J. Amer. Chein. 
Soc., 1938, 60, 2811).—2-Styrylquinoline reacts with 
(.’CH-C0)20  in xylene at 100°, but the product absorbs 
H20  from the air, yielding 2-styrylquinoline malmte, 
m.p. 165— 167°, identified by conversion by CH2N2 
into Me2 dimethylpyrazolino-4 : 5-dicarboxvlate, m.p. 
103— 105°. CHPh:CH-CO-NHPh reacts similarly, but 
the maleate formed decomposes spontaneously into 
CHPh:CH-CHO and ciVCO,H-CH:CH-CO-NHPh, 
m.p. 210° (lit., 198°). R . S. C.

3-A rylquinoline-4-carboxylic acid s. B. R e i­
chert and D . I vanov  (Arch. Pharm., 1938,276,515—  
520).—With isatin in hot 40% KOH methoxyphenyl- 
acetaldoximes, prepared bj’ reduction of the ß-nitro- 
styrenes, give 3-(methoxyaryl)quinoline-4-carboxylic 
acids, two of which havo no significant antipyretic 
activity or toxicity. 3-3' : 4 '-31 ethylenedioxyphenyl-, 
m.p. 268° (decomp.) (Et ester, m.p. 86°), 3-3' : 4'-, m.p. 
239-5° (decomp.) (Et ester, m.p. 118— 119°), and
3-2': 4'-dimethoxyphcnyl-, m.p. 266—267° (decomp.) 
(Me ester, m.p. 100°), 3-p-, m.p. 264° (decomp.), and
3-G-anisyl- (I), m.p. 253? (decomp.), -quinoline-4- 
cailioxylic acid are prepared. B y heating the acids 
above the m.p. are obtained 3-3': 4'-metliylenedioxy- 
phenyl-, m.p. 106°, and 3-yy-anisyl-quinolinc, m.p. 207°. 
With boiling HI (d 1-7) (I) gives quinolino-3 : 4-4': 3'- 
coumarin, m.p. 25S—259°. R. S. C.

4 -A r y la m in o -2 -n a p h th y lq u in o lin e s .  K . D zie- 
woiisiu, (Mll e .) M. Ma r u si^ k a , and J. Moszew  
(Bull. Acad. Polonaise, 1938, A, 331—342).— 1 :4- 
C10H 6MeAc (I) and CS(NHPh)., at 180°, then 220—  
280°, or CS (N H • C „H 4M e - p ) 2 i t  180—230° (270°), 
give 4-anilino-2-(4'-methyl-l'-naphlhyl)quinoline (II), 
m.p. 214—215° [hydrochloride, m.p. 240—241° (de­
comp.); picrate, m.p. 285—286°; methiodide, m.p.

291—292° ; 4-N-AT0-derivative, m.p. 165° (decomp.);
4-N-j4c derivative, m.p. 181°; 4-N-J/e derivative, m.p. 
202°], and 4-^-toluidino-2-(4'-methyl-V-naphthyl)-Q- 
methylquinoline (III), m.p. 196° [hydrochloride, m.p. 
316—317°; picrate, m.p. 271—273°; methiodide, m.p. 
275—276°; 4-N-AT0-, m.p. 233—235° (decomp.); 4-N- 
i c ,  m.p. 165— 166°; 4-N-iT/e, m.p. 232—233°, deriv­
ative] respectively. 2 :6-C10H 6MeAc and CS(NHPh)2 
at 180—210°, then 260°, give 4-anilino-2-(Q' -methyl-2'- 
naphthyl)quinoline (IV), m.p. 172° (picrate, m.p. 278°]
4-N - ArO- d erivati ve, m.p. 216°; 4-N-/4c derivative, m.p. 
l970))andp-C|(iH 7-COEtaffords4-ani7i?io-2-P-jtap/ii/Myi-
3-mcthylquinohne, (V), m.p. 178— 179° [hydrochloride, 
m.p. 253—254°; picrate, m.p. 261—262°; methiodide, 
m.p. 214— 216°; 4-N -NO derivative, m.p. 153—154° 
(decomp.); 4-N-ilfederivative, m.p, 131— 132°]. (II),
(III), (IV), and (V), and KOH-EtOH under pressure 
at 200°, 210°, 215°, 200° respectively, for 4 hr., yield
4-hydroxy-2-(4'-methyl-1'-naphthyl)-, m.p. 240°, -2-(4'- 
methyl-1'-naphthyl)-Q-methyl-, m.p. 271—272°, -2-(6'- 
methyl-2'-naphthyl)-, m.p, 318— 319°, and -2-(3- 
naphthyl-3-methyl-, m.p. 323—324°, -quinoline.

A. T. P.
T riangular structure for isa tin . A. E. K l ij n - 

hout  (Chem. Weekblad, 1938, 35, 823—825).—The 
possiblitv of isatin having the annexed structure is 
discussed.

/CO-CH 
CgH4<  /  j

x N - 0  S. C.
T au tom erism  and m eso m er ism  of the carb- 

am y l group and their  relation  to  lig h t absorption;
o- and ?>-hydroxy-azo-com pounds. F. A r n d t  
and B. E iste r t  (Ber., 1938, 71, [5], 2040—2049).;—In 
the tautomerism of compounds, R-CO-NHR', it is 
clear that the relationships are more complicated 
than with keto-enol tautomerism, since any par­
ticular NH compound will have a structure inter­
mediate between the mesomeric types R-CO-NHR' (I) 
and R-CO~:NHR'+ (II). Usually (I) will predomin­
ate, but when the CIN bond can form part of a con­
jugated or aromatic system (II) will be favoured, and 
as this has the same electron arrangement as the 
tautomeride R-C(OH)‘.NR', optical measurements will 
not afford a distinction. In this way the results of 
Fromherz et al. (A ., 1936, 1317; 1938, II, 381) and 
of Biltz (A ., 1937, II, 78) with uric acid can be recon­
ciled. The tautomerism of cyanuric acid, isatin, and 
of o- and |>hydroxy-azo compounds is discussed from 
the same aspect. F. J. G.

S yn th esis  of r-a-m ethylam ino-p-3-indolyl- 
propionic acid. E. J. Mill er  and W. R obson  
(J.C.S., 1938, 1910— 1912).— 1-Methylhydantoin, ind- 
ole-3-aidehyde, and CSH UN  give 5-(3'-indolal)-l- 
methylhydantoin, m.p. 337—338°, which is reduced 
by H2S in CSH SN  to 5-(3'-indolylmethyl)-l-methyl- 
hydantoin, hydrolysed [Ba(OH)2; 20 hr.] to r-a- 
methylamino-3-3-indolylpropionic acid, m.p. 245° (de­
comp.), in 90% yield. F. R . S.

R acem isation  of am ino-acids on acetylation  
w ith  keten . R. W. J ac kson  and W. M. Ca h ill  (J. 
B iol. Chem., 1938, 126, 37— t l ) .— /-Tryptophan,
I - phenylalanine, and abrine with limited amounts of" 
keten in dil. NaOH yield optically active Ac deriv-
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atives, but with enough keten to make the solution 
acid, complete racémisation occurs. With proline 
there is no racémisation in either case. A. Li.

A cridine. X IX . A bsorption  spectra of 
Ar-hydroxyacridone and its  sod iu m  sa lt. K. 
Leh m stedt  and F. D ostal (Ber., 1938, 71, [B ], 
2432— 2434).—Evidence is cited that the hydroxy- 
acridone (I) obtained from o-NO./CgH.j-CHO, C6H 6, 
and conc. H2S 04 is an equilibrium mixture

C«H'i< N ?Ô S )> C«ï ï i —  C8H4< 2 3 ^ > C 8H4 in 
which usually the equilibrium is displaced strongly 
towards the left. The observation of Tanasescu et al. 
(A., 1936, 1266, 1520) that (I) and its Na salt have 
closely similar absorption spectra could not be con­
firmed. H. W.

H ydantoins. LII. Syn th esis of iV-3-phenyl-
5-p-hydroxybenzylhydantoin-A f-l-acetic acid  
from  tyrosin e-2V-acetic acid . (Miss) E. W a r e  (J. 
Amer. Chem. Soc., 1938, 60, 2653—2656; cf. A., 
1933, 284).—Tyrosine-A^-acctic acid (I) and PhNCO 
give 3-phenyl-5-Tp-hydroxybenzylhydantoin-l-acetic acid
(II), m.p. 202—203°. The Me2 ester, m.p. 84—85°, 
of (I), prepared by HCl-MeOH and liberated from 
its hydrochloride by the calc, amount of NaHCOs, 
with 25% HC1 gives (II) (also obtained from Cu 
phenylureidotyrosine-A'’-acetate by H2S) and with 
PhNCO gives Me2 phenylureidotyrosme-'N-acetate (III), 
+ H 20  and anliyd., m.p. 124— 125° (decomp.). The 
Me ester, m-p. 140—141°, of (II) is prepared from (II) 
by HCl-MeOH or from (III) by hot H20  or, better, 
25% HC1. The structure of (II) is proved as follows.
5-2>-Anisylidene-3-phenylhydantoin and CH2Cl-C02Et 
in NaOÈt-EtOH give Et 5-j)-anisylidene-3-phenyl- 
hydantoin-l-acdate, m.p. 89—91°, which with H i-red  
P yields (II) in one step. With conc. aq. Ba(OH)2 
at 100° (II) gives (I) and NH2Ph. R. S. C.

Condensation of am inoantipyrine w ith  arom atic  
am in es in  the presence of ox id is in g  agen ts. E . 
E ise n st a e d t  (J. Org. Chem., 1938, 3, 153— 165).—  
Addition of 4 mois, of FeCl3 to aminoantipyrine (I) 
(modified prep.) and the hydrochloride of an aromatic 
base having a p -Il  gives dyes of type
^ P ^ q > C - N :CbH4:NR2C1, which are reduced
(Na2S20 4) to colourless leuco-compounds. Thus, in- 
CeH4(NH2)2 gives the hydrochloride, “ Antipyryl Bed 
B -3 ” (absorption max. a t 4800¿25 a .), reduced to
4-2' : 4'-diaminoanilinoantipyrine, m.p. 264-9—267-9° 
(hydrochloride, m.p. 258-6—259-1°), the latter product 
being also obtained by condensing (I) with 1 : 2 : 4 -  
C6H3C1(N02)2 to 2' : 4'-dinitroanilinoantipyrim, m.p.
213-1—213-9°, and reducing this with Sn-HCl. 
NHPh2, (I), and K2Cr20 7 in H2S04-A c0H  give an 
impure dye, “ Antipyryl Blue A -93,” reduced to 4-4"- 
antipyryldiphenylamine, m.p. 220-3—221-8°.

R. S. C.
M ethod of G arelli and R acciu for the prepar­

ation  of piperazine. A  cr itic ism . D. B. R o llins 
and H. N. Calderw o od  (J. Amer. Chem. Soc., 1938, 
60, 2751—2752).—Contrary to Garelli et al. (Atti 
accad. Sci. Torino, 1934, 69, 162), NH2-[CH2]2-OH 
and H2S 0 4 or oleum give NH2-[CH2]2-HSO,. Piper­
azine gives a hexa- not a mono-hydrate. R . S. C.

O pening of the r in g  of the thiolactone of h om o­
cysteine. Y. du V igneaud, W. I. P a tte r so n , and 
M. H unt (J. Biol. Chem., 1938, 126, 217—231; cf. 
A., 1936, 194).—(¿/-Homocysteine thiolactone hydro­
chloride (I) with aq. NaHC03 followed by aeration in 
presence of a trace of FeCl3 yields an amorphous 
insol. compound, deeomp. 260—270° (hydrolysed by 
conc. HC1 to homocystine), but with NaHC03 in 
absence of air yields a mixture of dl- and meso-2 : 5- 
diketobis-fi-thiolelhylpiperazine, m.p. 208° and 237°, 
respectively. The former is also produced by mixing 
the d- and \-compounds, m.p. 212°, [ajjf ¿ 5 4 °  in 
C5H 5N  [prepared from the d- and /-forms, m.p. 194°, 
Md ±21-5° in H20 , of (I)]. All four stereoisomerides 
are converted by CH2PhCl and MgO in C5H 5N into 
the corresponding S-dibenzyl derivatives : d- and 1-, 
m.p. 183°, [$£? ±61-0° in C5H 5N, dl-, m.p. 165°, and 
meso-, m.p. 176°. The ¿-dibenzyl compound was 
also prepared by treating *S,-benzyl-d-homocysteine 
with MeOH-HCl, then Ag20 , and heating the product 
at 70° for 18 hr. i-Dikctobis-S-tlnolcthylpiperazine 
with H 20 2 yields an amorphous product similar to 
the above. This and the amorphous product from the 
¿-form of (I) with Na followed by CH2PhCl, in liquid 
NH3, yield the /- and eZ-dibcnzyldiketopiperazines. 
dl-N-Benzoijlhomocysteine thiolactone, m.p. 134— 136°, 
prepared by reducing (Sn -j- HC1) dibenzoylhomo- 
cystine, reverts to the latter with dil. ÑaOH, no 
amorphous compound being formed. It is concluded 
that such compounds are polymerides containing 
-S'S- linkings. All m.p. are corr. A. Li.

Structure of deoxyribonucleic acid. D iphos- 
phoric esters of pyrim idine deoxyribosides.
P. A. Levene (J. Biol. Chem., 1938, 126, 63—66; 
cf. A., 1938, II, 295).—Analysis of freshly prepared Ba 
diphosphothyminedeoxyriboside (A., 1921, i, 821) has 
been repeated, with the same result. A. Li.

4  : 5 -D ih y d r o g ly o x a lin e s .—See B., 1938, 1391.

Catalytic hydrogenation of benzim inazole  
derivatives. M. H artm ann  and L. P anizzo n  
(Helv. Chim. Acta, 1938,21,1692— 1694).—Benzimin- 
azole is not hydrogenated under high pressure in 
presence of Ni at 200° or of P t  at 100° in various media. 
Its 2-alkyl derivatives áre readily reduced (P t0 2 in 
AcOH) to the H4-compounds, 2-methyl- (I), m.p. 224°,
2-ethyl-, m.p. 202°, and 2-cyclohexyl-, m.p. 267°, 
-tetrakydrobenziminazole being thus obtained. 2 -cyclo- 
Hexylbenziminazole, m.p. 280°, is obtained by use of 
Ni at 1S0°. 1-Substituted benziminazoles cannot be 
hydrogenated in presence of Pt. The presence of a 
substituent in the C6H 6 nucleus impedes hydrogen­
ation even of the 2-substituted compounds as shown 
by the behaviour of 1-methyl-, 2 : 5-dimethyl-, and
1-ethyl-2 : 6-dimethyl-benziminazole. Hydrogenation 
of 5-ethoxy-2-methylbenziminazole causes loss of OEt 
and formation of (I). 1 : 2-Dimethylletrahydro-
benziminazole, b.p. 124°/4 mm., m.p. ~ 4 3 & (pierale, 
m.p. 192°), is described. H. W.

F lavinduline d eriva tives. IX . K. Y a m a d a  and 
N. H a se b e  (J. Soc. Chem. Ind. Japan, 1938, 41, 
290—292b ; cf. A., 1938, II, 380).—The following 
halogen salts of flavinduline derivatives have been
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prepared from o-K'H2-CGH4-NHPra and quinones: 
from phenanthraquinone : chloride (+0-5ZnCl2), m.p. 
195—197°, bromide (+0-5ZnCl,), m.p. 204—206°, 
iodide, m.p. 159— 161°; from 1 : 2-naphthoquinone : 
chloride (-f0-5ZnCl2), m.p. 190—-192°, bromide 
(+0-5ZnCl2), m.p. 199—201°, iodide (+0-5ZnCl2), 
m.p. 163— 165°; from o-benzoquinone : chloride
(+0-5ZnCI2), m.p. 217—219°, bromide, m.p. 229—  
231°, iodide, m.p. 140— 142°. The colour reactions, 
solubility, dyeing properties, and fastness are 
described. A. Li.

C om plex com pounds of rhenium .—See A., 
1939,1, 36.

Preparation of naphthoyleneim inazolines.
H. E. F iee z-D ay id  and C. R ossi (Helv. Chim. Acta, 
1938, 21, 1466— 1489).—Tho crude product of the 
oxidation of pyrene is suspended in H20 , and treated 
with (CH2*NH2)2 followed by conc. HC1; the resulting 
solution is made feebly alkaline with 2N-Na2C03 and 

CH -CH heatec* f°r a weGk at 80—81°, thus 
2 7̂  2 giying naphthoylcnedi-iminazoline (I) 

(picrate, softens, without melting, at 
250° (corr.)], which does not give a vat 
with alkaline Na2S20 4. It is trans­
formed by Br in CriH :iC]a at 180—200° 
into the compound, ClsH 50 2N 4Br3 or 
C18H40 2N 4Br4, which gives yellow- 
brown to brown shades on cotton from 
an alkaline vat. Tho following observ­
ations are incidental. Naphthalene- 
1 : 4 : 5 : 8-tetraearboxylic anhydride 
(II) and NH2-CH2-CH2-CO*NH2 in 
boiling H 20  afford naphthodene- 
1 :4 :5 :8-let raca rboxydi - ¡i-i?n i nop rop ion - 

amide, with which the Hofmann degradation could 
not be effected satisfactorily. Analogously (II) 
and NH2*CH2,CH2,C02Et yield Et2 naphthalene- 
1 : 4 : 5 : 8-telracarboxydi-fi-iminopropionate. Et2
naphthalene-1 : 4 : 5 : 8-tetracarboxydi-iminoacetate has 
m.p. 304— 305° (corr.). Naphthalene-1 : 4 : 5 : 8-telra- 
carboxydi-iminoacetic acid (III) is obtained by 
oxidising naphthalene-1 : 4 : 5 : 8-tetracarboxydi-(3- 
hydroxycthyldi-imide with E^Cr20 ;, AcOH,” and 
2it-H2S 0 4. With PCI 5 in C2H2C14 followed by conc. 
aq. NH3 (III) gives the corresponding diamide, also 
obtained directly from 1 : 4 : 5 :  8-C10H4(CO2H )4 and 
NH2• CH2• C0• N Ii2. Naphthalic anhydride (IV) and 
NH2‘[CH2]2'OH in boiling H20  afford naphthal-$- 
hydroxyethylimide, m.p. 175— 176° (corr.), trans­
formed by cone. HI at 170— 175° into naphthal-$- 
iodocthylirnide, m.p. 226—227° (corr.). This with 
0-C«H4(CO)2N'K in boiling PhN 02 yields naphthal-$- 
phthalirnidoethylimide, m.p. 237—238° (corr.), hydro­
lysed by 46% HBr at 170— 180° to naphthal-$-amino- 
ethylimide, m.p. 132° (Thiele), also obtained, with a 
substance C26H 160 4N2, m.p. 372° (corr.), from (IV) 
and (CHo-NH2)2. This [picrate, m.p. 280—281° (corr.) 
after softening at 270°; Ac derivative, m.p. 201—  
202° (corr.)] passes at 100° into naphthoylene-2 : 3- 
iminazoline, m.p. 184— 185° (corr.) [ethiodide, m.p. 
286—287° (corr.; decomp.), converted by prolonged 
warming with H20  into the base, C16H 180 2N2, m.p. 
92—93°; picrate, m.p. 294—295° (corr.; decomp.)].

Naphthal-fi-chloroethylimide, m.p. 206—207° (corr.), 
and -fi-bromoethylimide, m.p. 222—223° (corr.), are 
described. Naphihaliminoacetic acid, m.p. 266—267° 
(corr.), obtained by oxidising the corresponding 
primary alcohol, gives a M e ester, m.p. 175— 176° 
(corr.), and an amide, m.p. 323—324° (corr.; decomp.) 
after darkening at 306°, also obtained from (IV) and 
NH2*CH2,CO,NH2 in boiling H 20 . These methods 
cannot be completely extended to (II), which with 
N H 2'[CH2]2-OH in boiling H20  yields naphthalene- 
letracarboxydi-$-hydroxyethyldi-imide, m.p. >360°. 
This is converted by conc. HBr at 170—180° into 
naphthalene-1 : 4 : 5 : 8-tetraearboxydi-$-bromoethyldi- 
imide, m.p. 250—251°, by conc. HC1 at 170— 180° into 
the corresponding chloride, m.p. 288—289° (corr.) 
[also obtained by chlorination with PC15 in POCl3], 
and by boiling conc. H I into the corresponding iodide, 
m.p. 293—294° (corr.). C6H4(CO)2NK and 
CgH4(C0)20  at 210-—250° convert the iodide into 
naphthalene-1 : 4 : 5 : 8-di-$-phthalirninoethyldi-imide 
[(JV02)2-derivative]; i)-C6H4Me-S02-NH2 and KOH 
in boiling P hN 02 transform it into the red compound, 
C3,H 280  8N4S2, m.p. 260° (corr.) after softening at 215°.

H. W.
P hthalocyan ines.—See B., 1938, 1394.

C atalytic properties of the phthalocyanines.
—See A., 1939,1, 34.

A ction  of nitri? acid on eth yl cc-phenacyl- 
acetoacetate. S. Cusmano and (Signa. ) G. M assara  
(Gazzetta, 1938, 68 , 566—570).—H N 03 [d 1-40) 
converts C0Ph-CH,-CHAc-C02Et into E t 5-phenyl- 
tsooxazole-3-carboxylafe (I), converted by NH,OH  
into 5-phenylisooxazole-3-carboxylhydroxamicacid, m.p. 
177°, which with boiling 25% H2S 0 4-E t0 H  yields 
the -S-carboxylic acid, m.p. 162° (decomp, to 
COPh-CH2-CN), also obtained from (I) and aq. 
KOH-EtOH. E. W. W.

A ction of n itr ic  acid on diphenacyl. S. Cus- 
mano and G. S ig i l l6 (Gazzetta, 1938, 68 , 596— 
599).— (CH2-COPh)2 and H N 03 (d 1-40) give 3- 
benzoyl-5-phenylisooxazole (A., 1938, II, 71, 162).

E. W. W.
T au tom erism  of ox im es. A. H. B la t t  (J. Org. 

Chem., 1938, 3, 91—98).—Only one CO of cis- 
COPh-CPhlCH-COPh (I) reacts with NH2OH in acid 
or alkaline solution. The product is obtained as

0

$
OH. (XXI.)
Ph-^c gph

P h C = C H

(II.)

(IV.)

COPhN-OH  
CPh 6 Ph

M
o

COPhKH  
CPh CPh

V

O H . X
Ph-AO N 

PhC CPh
(V.)

H

oxime or as derivatives in four forms (II)— (V) (cf. 
A., 1934, 355; 1936,733). The tautomerides opposite
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in configuration to (II) and (IV) do not exist and are 
those which by ring-closure without inversion give
(V) and (III), respectively. Prep, of 6-hydroxy- 
3 : 5 :  Q-triphenyl-A2'•4-1 : 2-oxazine [-orthazine] (V), 
m.p. 159— 160°, from (I) is detailed; it  also sometimes 
gives some (?) $-amino-a.y8-triphenylbutane-a.8-dio7ic, 
m.p. 191— 192°. With HCl-MeOH (V) gives the 6- 
OJ/e-compound (VI), m.p. 108°, proving its glucosidic 
nature, but the reaction is reversible, for longer 
treatment gives PhCN and COPh-CHPh-CH(OMe),
(V II); (VII) is a secondary product, derived from 
COPh'CPhlCH'OH, which (with PhCN) is obtained 
from (V) or (VI) by warm AcOH. With Ac20  (V) 
gives the 6-acetate, m.p. 117— 118°, converted by 
HCl-MeOH into (VI) and hydrolysed to (V) anil 
EtOAc by NaOH-EtOH. P h S 02Cl is without effect 
on (V), but PC15 causes mainly fission. (V) is insol. 
in aq., but sol. in alcoholic, alkali. Mel-NaOMe- 
MeOH with (V) gives a little (VI), but mainly the 
N-Jfe derivative, m.p. 167°, of (IV), hydrolysed by 
HC1 to (I) and NHMe-OH. The production (Griffiths 
and Ingold, A., 1925, i, 1190) of 6-hydroxy-4 :5-
benz-A2:4- l : 2-oxazine and °-C8H4<^ q jj^ J^ > N ->-0
from o-C6H4(CHO)2 indicates that stereoisomeric 
oximes are formed in the reaction with NH20H .

R. S. C.
Im in azo les. VII. Im inazole com pounds of 

the heterocyclic ser ies . R. W e id e n iia g e n  and 
U. W e e d e n  (Ber., 193S, 71, [5], 2347—2360).—The 
formation of glvoxalines by the interaction of o-di- 
amines, aldehydes, and Cu(OAc)2 depends on the 
initial production of a Schiff s base which is sub­
sequently oxidised. The reaction with heterocyclic 
o-diamines appears to occur with increasing difficulty 
when the two NH2-groups and the hctero-atom are 
present in the same ring. 2 : 3-Diaminodiphenylene 
oxide, CH?0 , and Cu(OAc)2 in aq. MeOH at 100° 
give 5': 4'-iminazolo-2 : '¿-diphenylene oxide, m.p. 217—  
218° [Cu salt; hydrochloride, decomp. 298°; picrate, 
m.p. 251° (decomp.)], converted by BzCl in anhyd. 
C6H sN into l-benzoyliminazolo-5': 4'-2 : 3-diphenylene 
oxide, m.p. 186— 187°. The following iminazolo- 
5 ': 4'-2 : 3-diphenylene oxides are obtained similarly 
by use of the requisite aldehydo : 2'-methyl-, m.p. 
264-5° (Cu salt; hydrochloride, slow decomp. 278°; 
picrate, decomp. 279°); 2-ethyl-, m.p. 274° (Cu salt; 
hydrochloride, decomp. 318°; picrate, m.p. 25S°); 
2'-isopropyl-, m.p. 234—235-5° (Cu sa lt; hydrochloride, 
decomp. 276°; picrate, decomp. 271°); 2'-hexyl-, m.p.
99— 104° and, after re-solidification, m.p. 144° (Cu 
salt; hydrochloride, decomp. 281°; picrate,m .p. 215—  
216°); 2’-phenyl-, m.p, 247-247-5° (Cu sa lt; hydro­
chloride, m.p. 335—336°); 2'-p-nitrophenyl-, m.p. 363° 
(Cu sa lt; hydrochloride). 5 : 6-Diaminoquinoline is 
transformed by boiling HC02H or by CH20  and 
Cu(OAc)2 in aq. EtOH at 100° into iminazolo-i': 5'-5:6- 
quinoline (+ 3 H 20 ), m.p. 216—217° (hydrochloride, 
decomp. 282—284°; l'-B z  derivative, m.p. 166°). 
The following iminazolo-4': 5'*5 : 6-quinolines are ob­
tained by analogous methods : 2'-methyl-, (+1-5H 20), 
m.p. (anhyd.) about 142° after becoming glassy at >  
100° [Cu salt; hydrochloride, m.p. 313°; picrate, m.p. 
269°); 2'-ethyl-, ( + 2 ^ 0 ) , m.p. 184° (Cu salt; hydro­
chloride, m.p. 284°); 2'-isopropyl-, (+111,0), softening

when anhydrous at 100— 105° [Cu salt; hydrochloride, 
m.p; 316°); 2'-phenyl-, m.p. 270° (also + T 5H2O) (Cu 
sa lt; nitrate, decomp. 192°); 2'-•p-nitrophenyl-, m.p. 
356° (hydrochloride, m.p. 334-5°; Cu salt), obtained 
by oxidation of 'p-nitrobenzylidenediaminoquinoline, 
m.p. 222-5— 223° (decomp.); 2’-styryl-, m.p. 258° [Cu 
salt; hydrochloride, m.p. 280° (decomp.)], from viono- 
cinnamylidenediaminoquinoline, m.p. 176— 177°. 3 :4- 
Diaminopyridine (I) is transformed by boiling HC02H  
into 4t-amino-3( ?)-formamidopyridine, m.p. 155-5— 
156°, and by boiling AcOH into 4-amino-3( ?)-acet- 
amidopyridine, m.p. 228—230°. CH20  and Cu(OAc)2 
in boiling H20  transform (I) into iminazolo-i’ : 5'-3:4- 
pyridine, (+ 0-5H ,0), m.p. 170—171° [Cu sa lt; hydro­
chloride, m.p. 221° (decomp.)]. The following imin- 
azolo-4': 5'-3 : 4-pyridines are obtained similarly, heat­
ing in a sealed tube being sometimes necessary: 
2 '-methyl-, (+ H 20 ), m.p. 171° (Cm salt; hydrochloride, 
m.p. 271—273°)"; 2’-ethyl-, m.p. 191— 192° [Cu sa lt; 
hydrochloride, m.p. 202° (decomp.)]; 2'-phenyl-, m.p. 
224—225° (Cu sa lt; hydrochloride, m.p. 260°); 2'-p- 
anisyl-, m.p. 243° (Cu sa lt; hydrochloride, m.p. 254—  
255°); 2'-Y>-aminophenyl-, m.p. 324° (decomp.) (hydro­
chloride), by oxidation of mono--p-nitrobenzylidenedi- 
aminopyridine, decomp. 203°. H. W.

4  : 5-D im ethyl- and 4-m ethyl-5-p-chloroethyl- 
th iazole.—See B., 1938, 1391.

P roperties of iso ster ic  and structurally  sim ilar  
com pounds. IX . Com parative in vestigation s  
w ith  3-hydroxybenzthiazole. H. E r l en m e y e r  
and H. U eb er w a sse r  (Helv. Chim. Acta, 1938, 21, 
1695— 1698; cf. A., 1938, II, 462).—Comparison of
3-hydroxybenzthiazole (I) with; 8-hydroxyquinolino
(II) shows that in the former the phenolic structure 
is more pronounced at the expense of the quinonoid 
form. (I) and (H) give mixed crystals. (I) is less 
useful than (II) in analytical chemistry. In the cases 
of Zn", Ni", and Cu" the insolubility of the ppts. 
with (I) renders them suitable analytically whereas 
with the Mg" and AT“ compounds this is not the 
case. The determination of (I) in these complexes is 
effected by bromination (KBr-KBr03-HCl) to 4 : 6- 
dibromo-3-hydroxybenzthiazole (III), m.p. 203°. (I),
its Zn complex, and (III) fluoresce in ultra-violet 
light; among corresponding compounds only the Zn 
complex of (II) shows this behaviour. Qual. colour 
reactions with vanadates, molybdates, and tungstates 
are not given by (I). (I ll) in COMe2 affords a very 
intense, green-black colour with Fe’”. H. W.

O ptically  active cyanine dyes. J. G otze (Ber., 
1938, 73, [2?], 2289—2291).—CHPhMe-NH2 is con­
verted by boiling Ac0H -A c20  into acetphenylethyl- 
amide, r-fortn, m.p. 79°, (+ ) ,  m.p. 101— 102°, [a]D 
+  150° in EtOH, and (—), m.p. 101— 102°, [aj, —170° 
in EtOH, varieties. Treatment of these with P2S5 
followed by CH,Cl-COMe and HC104 leads to 3-a- 
phenylethyl-2 :4-dimelhyllhiazolium perchlorate, v-form, 
m.p. 172° (+ ) ,  m.p. 162°, [a]» + 62° in EtOH, (—), 
m.p. 162°, [a]D —68°, varieties; the corresponding 
chloride is transformed by K I into 3-z-phenylethyl-2:4- 
dimethylthiazolium tri-iodide, m.p. 92°. The requis­
ite thiazolium perchlorate and 2-iodoquinoline meth-
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iodide in boilingPrOH containing NEt3 give l'-mdhyl- 
g 2' - quinoline - 4 - methyl - 3 - a -

yx  / ^ \ / \  phenyhthylthiazole - 2 - meth -
H,f r.nTT.f I 1 inecyanine perchlorate (A), 

M c l / C H ' W  T-form, m.p. 172°, (+ ) .
NMe variety, m.p. 166°, [a]D +  

yN 1500° in EtOH, whilst with
CIO, CHPhMe ^-toiuqmnoline ethwdido

1 . and NaOH in bodmg EtOH
G'-metkyl-l'-ethyl-4 '-quinol­

ine - 4- methyl - 3 - a.-phcnylethyl-2-lhiazolemeihinecyanine 
perchlorate, (—) form, m.p. 200°, [<x]D —1800° in 
EtOH, is produced. The high [tx]0 depends on the 
immediate neighbourhood of the asymmetric C to 
the main conjugation system. H. W.

Preparation o! tetram eth ylg lucoth iod iazolines. 
M. H. W uy ts and E. V a n d e r v e l b e n  (Bull. Soc. 
chim. Belg., 1938, 4 7 , 506—517; cf. A., 1933, 810; 
1934, 537).—Tetramethylglucose and thiobenzoyl- 
phenylhydrazide in 5% EtOH-HCl yield tetramethyl- 
glucothiodiazoline, separated by EtOH into dextro- (I), 
[“!3<ei+1154° in EtOH, and Icevo- (II), [eijjn —905° in 
EtOH, -isomerides. In EtOH at 78°, (I) and (II) 
show rapid mutarotation to approx. the same a of 
+100° to 150°, which is followed by a slow rise in a to 
about 200°. The second slow change of a cannot bo 
attributed to oxidation as is the case with the galacto- 
thiodiazolines (cf. A., 1936, 1275). J. D. R.

Cyanine dyes ; reaction  of cyclic am m onium  
sa lts  and indene. T. Ogata and S. Mar uy am a  
(Sci. Papers Inst; Phys. Chem. Res. Tokyo, 1938, 3 4 , 
1197—1200; cf. A., 1934, 422; B„ 1934^314, 842).—
2-( ?-Phenylacetamido)vinyl-thiazoline- and -bcnzox- 
azole ethiodides, indene, and N E t3 at 80° for 1 hr. 
aiford 1 : V-diethyl-1 : T-o-phenyleneheptamethinethi- 
azolino-, m.p. 265° (decomp.), and 1 : V-diethyl-0 : 9'-o- 
phenyleneheptamethinebenzoxazolo-, m.p. 288° (de­
comp.), -cyanine iodides, respectively. Vais, for sens­
itising max. of the dyes are recorded. A. T-. P.

H ydrogenation of v itam in -B 1 and other 
quaternary th iazo les. P . Ltpmanin and (Miss) G. 
P erlm ann  (J. Amer. Chem. Soc., 1938, 6 0 , 2574— 
2578).—Reduction of vitamin-2?! (I), 4-methyl-5-(3- 
hydroxyethylthiazole methiodide (II), nicotinamide 
ethiodide, 5-ethoxy-4-methylthiazole metluodide, Et
4-methylthiazole-5-carboxylate methiodide (III), m.p. 
140°, and 4-methylthiazole-o-carboxylamide methiodide, 
cryst., by Na2S20,j in NaHC03 leads to absorption of 
2 H and evolution of 3 C02, but 4-amino-2-methyl-5- 
sulphomethylpyrimidine (IV) and 4-methy 1 -5-(3-liydr- 
oxyethylthiazole (V) are unaffected. Reduction prob­
ably occurs at the 2 : 3-position of the quaternary 
thiazole ring. Benzthiazole methiodide (VI) is re­
duced by Na.,S20.1-NaH C03 only if the methiodide 
has not been long in contact with the NaHCOs, 
which causes gradual decomp, to the non-reducible 
o-SXa*C6H4-NMo*CHO. The reduction products could 
not be purified or reoxidised, and that of (I) could 
not be oxidised to thiochrome and was biologically 
inactive. Since the Zn-HCl reduction product of (VI) 
is oxidised by I to (VI), it is probable that the initial 
Na2S20 4-products are similar, but are later irreversibly 
rearranged. The codehydrogenase action of (I) de­
pends on a similar 2 : 3-reduction, and in this case

the primary reduction product is “ fixed ” as a com­
pound with the protein. A colour appears tem­
porarily during reduction, indicating the two-stage 
nature of the process. In presence of Pt-black (I) 
absorbs 2 H, (II) absorbs 4 H  (1 mol. rapidly), (III) 
absorbs 2-4 H, (IV) absorbs 3-76 H (1 mol. rapidly) 
at p a 8 (very little at p u 10-5), (V) absorbs only a 
trace of H2, and 4-methylthiazole methiodide absorbs
3-6 H. i-Melhylihiazole-5-carboxylamide, cryst., is 
prepared from the ester by NH3-MeOH at 150°.

R. S. C.
C onstitution  of the antineuritic  v itam in . K.

Mak ino  (J. Biochem. Japan, 1938, 28, 293—295).— 
Polemical on priority in the assignment of the Me 
group to its correct position in the pyrimidine nucleus 
(cf. Horlein, A., 1938, II, 340). P. O. H.

N ew  gen era l m eth od  for the conversion  of 
am ino-acids and polypeptides in to  alkaloids of 
the ephedrine and adrenaline ty p es. P. P. T. 
Sah (Ber., 1938,7 1 , [£], 2300—2301).—CH2P1vO-COC1 
and alanine (I) yield ~i$-carbobenzyloxy-d\-dlanine, 
transformed by PC15 into an acid chloride, which with 
MgPhBr in anhyd. Et»0 or with C6H 6 and A1C13 
affords carbobenzyloxyaminopropiophencme, 
CH2Ph-0-C0-NH-CHMeBz. Catalytic reduction (Pd) 
of this affords PhMe, C02, and phenyl-a-aminoethyl- 
carbinol, and a mixture of the optical isomerides of 
dZ-norephcdrinc and dZ-norisoephedrine. Cautious 
methylation transforms this into a mixture of dl- 
ephedrine and <2Z-^-ephedrine which is transformed into 
the hydrochlorides and extracted with CHC13, thereby 
giving homogeneous di-ephedrinc hydrochloride. The 
free base is resolved by the optically active mandelic 
acids. Further, by use of glycine in place of (I) and 
of veratrole and A1C13 or p-bromoveratrole and Mg 
it is possible to obtain arterenol Me2 ether, whence 
adrenaline. Tyrosine, tryptophan, histidine, 
thyroxine, carnosine, or glutathione may be used for 
the prep, of the Bergmann acid chloride. H. W.

P roof of the sy n th esis  and configurational 
relationsh ips of abrine. W. M. Ca h il l  and R. W. 
J ackson  (J. Biol. Chem., 1938, 1 2 6 , 29—36; cf. A., 
1935, 1015).—Racemised abrine [from abrine and 
Ba(OH), in an autoclave] with NaOH and Mel-MeOH 
yields a betaine Me ester iodide, m.p. 194° (decomp.), 
and with keten in a solution kept alkaline to phenol- 
phthalein yields an Ac derivative, m.p. 171°. These, 
and the picrate, are identical with the corresponding 
derivatives of synthetic a-methylamino-(l-3-indolyl- 
propionic acid. Acetylabrine has m.p. 175— 176°, 
[a]|5 —148-4° in O-lx-NaOH. Betaines prepared from 
abrine and tryptophan have the same [a] as hypa- 
phorine, showing that all three belong to the same 
configurational series. A. Li.

R educing properties of a tautom eric form  of 
geneserine ; a chain reaction. M. P o lonovski 
and P. D esgrez (Compt. rend., 1938, 2 0 7 , 685—  
687).—O-OOlN-Geneserine (I) in EtOH (1 c.c.) in vac. 
when insolated with a 300-watt lamp decolorises 
0-6 c.c. of O-OOlN-methylene-blue (II). In EtOH— 
AcOH at pa 4-7, 0-48 c.c. of (II) is decolorised. The 
salts of (I) are less active than the base; the stronger 
is the acid the less is the activity. The nature of the 
solvent also changes the decolorising properties. The
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JV-oxido-grouping, which can exist in a tautomeric 
form, is the reactive one. Hydrasteine Ar-oxide and 
nornarceine JVoxide also give the reaction. (I) or 
dialkylhydroxylamines interfere with the determin­
ation of ascorbic acid with (II). (I) does not decolorise 
2 : 6-dichlorophenol-indophenol in the light, but a 
trace of (II) will lead to decolorisation because the 
leuco-(II) serves to reduce the indophenol derivative.

J. L. D.
A lkaloids of Sanguinaria canadensis. F.

Schlemmer and A. Gem fp (Arch. Pharm., 1938, 276, 
506—515).—Isolation of oxysanguinarine, C20H 13O3N, 
m.p. 360—361° (vac.) (photomicrograph), probably 
having the structure shown, is described.

c h 2< ^ R. S. C.

CH—C2H4

CO,H-ÇH

ÎH ç la  
20 CH

\ Î

\ \ NH  
C02H

CO,H-^H ^
V

H-NH
¡H

NH \ h  '"CO
CO

(A.)
CH— 0

(B.)

A ction of strychnine on B ordeaux B . D. B.
D ott (Quart. J. Pharm., 1938, 11, 363).—The 
strychnine salt of l-naphthaleneazo-2-naphthol-3 : 6- 
disulphonic acid is described. P. G. M.

Strych tios  a lk alo id s. CII. Isom eric  su b ­
stances C13H 160 6N 2 from  brucinonic acid. H. 
Leuciis (Ber., 1938, 71, [B], 2237—2238; cf. A., 
1932, 953).—The N H 2-acid is A. I t is reduced 
(P t02 in H 20) to the substance, C13H 180 6N 2, [a]„ 
— 115-3°/d in 0Tn-HC1. It is not possible to isolate 
the product of its oxidation but hydrolysis shows it

CH—C2H4

MeO \  A t  OMe

to be a derivative of H2C20 4. The neutral reaction 
(C02H is neutralised by S-NH) and passive behaviour 
towards oxidation by MnO/ or catalytic hydrogen 
indicate that the lactone is B. The product of its 
hydrolysis readily loses H 20  with production of an 
unsaturated, isomeric acid. H. W.

T hebaine-m aleic anhydride, thebainequinone, 
thebainequinol, and the product, flavothebaone, 
of its  isom érisa tion  by acid . C. S cjiôpf, K. von  
Go ttberg , and W. P et r i (Annalen, 1938, 536, 216—  
257).—Thcbaine (I) and maleic anhydride in boiling 
abs. C6H 6 yield thebaine-maleic anhydride (II), m.p. 
270° (decomp.), which gives a colourless solution in 
conc. H2S 0 4. It  is converted by KOH-MeOH into 
the K 2 salt (III) of the corresponding dicarboxylic 
acid (K  H  salt). Hydrogenation (Pd-BaS04 or P d- 
PdCl2) of (II) could not be accomplished ; with P t0 2 
in AcOH small amounts of substances sol. in alkali 
are obtained. Abs. EtOH and HC1 slowly transform 
(II) at room temp. into Et2 thcbainemaleate (IV), m.p. 
152°, also obtained from (III) and E tI in EtOH at 
110° or by treatment of (II) with 20% HC1 at 100° 
and subsequent esterification ; the hydrochloride has

m.p. 248°. (I ll) could not bo hydrogenated (P t02 
in EtOH) and (II) does not absorb H (Pd-CaC03 in 
H20). Attempted demethylation by conc. HBr leads 
to non-uniform products. Freshly sublimed p-hoiv/.o- 
quinone and (I) in boiling C6H 0 yield thebainequinone, 
m.p. 250° (hydrochloride, m.p. 280° after becoming 
colourless). It is converted by AcOH in boiling 
xylene or by KOH-EtOH into thebainequinol (V), 
m.p. 270° [hydrochloride, decomp. 280°; p-toluene- 
sulphonate (VI), m.p. 283° (dccomp.)], which shows 
an intense blue-violet fluorescence in ultra-violet light 
and gives an orange-red solution in conc. H 2S 0 4. 
The presence of a double linking is established by its 
hydrogenation (P t02 in AcOH) to dihydrothebaine- 
quinol, m.p. 273°, which gives an almost colourless 
solution in conc. H2S 04 and is transformed by boiling

HBr into the doubly de- 
methylated product,
C23H240 5NBr, decomp.
295° (also dihydrate). (V) 
is converted by Ac20  in 
C5H 5N  into a monoacetate, 
m.p. 259° (subsequent 
decomp.). With p- 
C6H 4Me-S03Me at 120—  
130° (V) gives (VI) and 

thebainc.quinol Me ether (VII), m.p. 238° [hydriodide, 
m.p. 261° (decomp.); Ac derivative, m.p. 259°] [hence 
the betaine structure of (V)]. In boiling EtOH (VII) 
is transformed by NaOEtand NPhMe3Cl into thebaine­
quinol Mez ether (+EtO H ), m.p. 212°; (VI) could 
not be' smoothly methylated by CH2N2 and is 
largely unchanged by p-C6H4Mc-S03Me at 150°. 
(V) is readily converted by conc. HC1 in AcOH at 
100° into MeCl and flavothebaone (VIII), C24H230 6N  
(+ 1H 20 ), m.p. 255—257°, or (+lM eOH), m.p. 200—  
206° (softens 195°), normal hydrochloride monohydrate, 
decomp. 330° after slight softening at 285° and much 
softening and darkening at 312°; the II hydrochloride 
trihydrate, decomp. 312°, can be titrated with NaOH 
without indicator, showing two end-points accord­
ing to the scheme : C24H240 5NC1,HC1,3H20  +  
NaOH -> C24H240 5NC1 +  NaCl +  4H20  and 
C24H240 §NC1 +  NaOH ->-C24H230 8N +  NaCl +  H20 . 
(VH1) is an unsaturated ketone since it yields 
an oxime, m.p. 222° (decomp.) after softening at 
206° [hydrochloride, m.p. >  350° after darkening 
at 260°; (?) /lca derivative, m.p. 231°], which is 
converted by SOCJ2 into a base, m.p. 275° (de­
comp.) after slow softening at 258° [hydrochloride, 
becomes brown at 280°, black at 315°; Ac4 deriv­
ative (-f  lPhMe), m.p. 279° {decomp.)], and is re­
duced (Hj-Pd-BaSO., in H20  or Na-H g in EtOH) 
to dihydroflavothebaone, which is very readily aut- 
oxidised (hydrochloride, C21H260 5NC1,2H20 , m.p. 350° 
after softening at 340°, decomp. 365°, [a]],* +242° in 
abs. MeOH). The conjugation of the double linking 
with CO is established by the possibility of the use 
of Na-H g and by production of the compound, 
C24HM0 5N2,NH2OH,0-5H20 , m.p. 282° (decomp.) 
(darkens at 265°), from (VIII) and NH2OH in alkaline 
solution. The conversion of (VIII) by anhyd. NaOAc 
and boiling Ac20  or by Ac20-C sH 5N  at room temp, 
into triacetylflavothebaone, m.p. 273° after softening 
at 270°, and by NPhMe3-OH into flavothebaone Me^
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ether (IX), m.p. 253°, which is insol. in alkali, shows 
the presence of 3 phenolic OH groups, two of which 
are due to the quinol residue whilst the third is due 
to fission of the 0  bridge by HC1. N  remains tert. 
in (VIH) as in (V) since (IX) cannot be acetylated 
and is quantitatively converted by Mel into the 
methiodide, m.p. 251°, transformed by boiling H20  
into the de-base C2SH3J0 5N, m.p. 160—161°, more 
conveniently obtained from Jlavothebaone Me^ ether 
methosulphate, m.p. 288° (decomp.) (softens 270°); 
de-N-methylfiavothebaone Me3 ether methiodide has m.p. 
295° (decomp.) (sinters 280°). The Mex and Me2 
ethers of (V) are similarly converted by conc. acid 
into jlavothebaone Me, ether, m.p. 276° (decomp.) 
(softens 270°) [hydrochloride dihydrate, m.p. 30S° (de­
comp.)], and Me,, ether, m.p. 257°. (softens 254°); 
both of these dissolve in alkali to a lemon-yellow 
solution and arc further methylated by NPhMe3*0H 
to (IX). (IX) is hydrogenated (P t02 in AcOH) to 
dihydroflavothebaone Mez ether, m.p. 238° (turbid at
219—220°), [a #  +213° in CHC13 [oxime, m.p. 256—  
257° (softens 253°)], also obtained by means of Na-Hg. 
Br in AcOH at 80° transforms (IX) into dibrorno- 
Jlavothebaone Me3 ether, m.p. 270—272°, whereas brom- 
ination in AcOH or dil. AcOH containing NaOAc 
gives amorphous products of higher m.p. Oxidation 
of (IX) with B z02H in CHC13 or 33% H20 2 at 100° 
yields Jlavothebaone Me^ ether -oxide, m.p. 200—202° 
(decomp.) [hydrochloride, ra.p. 312° (decomp.) (darkens 
at 250°)]. (IX) gives an oxime, m.p. 258° [hydro­
chloride (+2-5HoO), m.p. 271—272° (decomp.) (softens 
2G5°),isomerised'byS0CL,totheisocm'»ie(+0-5Mc0H), 
m.p. 212—213° [hydrobromide, C27H310 5N2Br, m.p. 
275—276° (dccomp.)]; this appears unchanged by 
KOH-MeOH but is converted by MeOH-HCl followed 

A n  by H I into the cryst. hydriodide,
/sv C28H30 5N 2I, m.p. 275—276° (decomp.).

- g  With EtOH-HCl and then with HBr
\  a hydrobromide, m.p. 252—254°, is pro-

sO OH duccc*- Oxidation of (VIII) or (IX)
J generally yields amorphous, non-char-

■' acteristie products. It is suggested
that the arrangement A  is produced during the 
formation of (VII). . H. W.

D erivatives of dihydrothebainone.—See B., 
1938, 1503.

E rgot a lkalo ids. XVI. S yn th esis  of su b ­
stan ces related  to ly serg ic  acid . 6 -M ethyl- 
ergoline and ergoline-7-carb oxylic acid. W. A.
J acobs and R. G. G ould (J . Biol. Cliem., 1938, 126, 
67—76; cf. A., 1937, II, 434).—3'-Am ino-5: 6- 
benzoquinoline-7-carboxylic acid lactam methiodide (from 
the lactam and Mel at 100° for IS hr.), m.p. 291—  
292° (decomp.), is reduced (P t02) to W-amino-\- 
methyl-2 :3 : i-trihydro-5 : Q-benzoquinoline-7-carboxylic 
acid lactam, m.p. 220—221°, further reduced (Na- 
BuOH) to 6-meihylergoline, m.p. 210—212° (hydro­
chloride)i. 3-Amino-l-naphthoic acid sulphate with 
paraldehyde and HC1 yields 5 : G-benzoquinaldine-7- 
carboxylic acid, m.p. 313— 315° (decomp.) [hydro­
chloride, m.p. 314—316° (decomp.); Me ester, m.p. 
114— 116°; Et ester, m.p. 103— 104°; Et ester 
methiodide, m.p. 201—203° (decomp.)], oxidised 
(Se02 in CsH 5N) to 5 :  G-benzoquinoline-2 :7 -di-

carboxylic acid, m.p. 258° (decomp.), which with 
H N 03 (d 1-58) at 0° yields the 3'-Ar0 2-compound, 
reduced [Fe(OH)2-aq. NH3] to tho 3'-JV#2-compound 
lactam, m.p. 270—271° (decomp.) [NH^ salt, m.p.
273—276° (decomp.); M e ester, m.p. 305—307°; 
Et ester, m.p. 275—277°]. Partial hydrogenation 
(P t02) of this acid yields the 1 : 2 : 3 :  4 -i/4-compound, 
m.p. 237—239° [Me ester (I), m.p. 234—236?; Et 
ester, m.p. 240—242°], whilst complete hydrogenation 
of its E t ester gives the 1 :2  : 3 : 4 : 7 : 8 : 9 :  10- / /g- 
ester, m.p. 232—236°. Reduction (Na-BuOH) of 
(I), followed by careful decarboxylation, yields 
(?) ergoline-1 -carboxylic acid. Ergoline purified by 
crystallisation of its hydrochloride has m.p. 201— 
203°. A. Li.

Sulph-haem oglobin. H. O. Mic h el  (J. Biol. 
Chem., 1938,126,323—348).—Haemoglobin (I) and tho 
sulph-haemoglobin (II) which it yields with sol. inorg. 
sulphide and H20 2 (other oxidising agents arc in­
effective) do not differ in mol wt., solubility, resistance 
to alkali, and cataphorotic mobility and the conversion 
is not accompanied by irreversible change in the 
haom of the haemoglobin. For the conversion 1 S is 
required for each Fe of (I). (II) contains 1 labile S 
not in form of free •SII. The reduced from of (II) is 
very stable but tho oxidised form is unstable. At pa 
between 6 and 8 tho amount of (II) produced decreases 
asp„ increases. (II) combines with CO, the compound 
probably containing 1 CO for each Fe in reduced (II). 
Myohnsmoglobin yields a myosulph-hsemoglobin which 
combines with CO and is otherwise similar to (II). 
In presence of (I) H,S is converted into H20 2 and S 
by 0 2. “ W. McC.

Structure of protein  m olecu les and their  
catalytic properties. D. L. T a l m u d  (Compt. rend. 
Acad. Sci. U.R.S.S., 1938, 20, 153— 157).—Treat­
ment of cryst. egg-albumin in H20  with aq. 
NH2-CH2-C02Et at 35° for 24 hr. and at room temp, 
for 48 hr., and determination of the pptd. diketo- 
piperazine (I), shows that the protein retains much 
more of (I) than would be accounted for by ad­
sorption. The results are quantitatively accounted 
for by the closed cyclol structure proposed by Wrinch, 
and indicate considerable “ intraglobular ” catalysis, 
tho mechanism of which is discussed. A. T.t

A rrangem ent of peptide ch a in s in  the m ole­
cu les of spbseroproteins. F . H aurow itz (Z. 
physiol. Chem., 1938, 256, 28—32; cf. A., 1936, 
1462; Wrinch, A., 1938,1, 311).—The yields of OMe- 
compound obtained by treating ovalbumin (I) and 
oxyhaemoglobin with Me2S 0 4 and that of acetate 
obtained by boiling (I) with Ac20  are those 
required by the cyclol theory. ” W. McC.

U ltra-v io let absorption sp ectru m  of catalase.
K. G. S tern  and G. I. L a v in  (Science, 1938, 88 , 
263— 264).—The ultra-violet absorption curve of 
horse-Hver catalase shows a max. at ~2750 a ., due to 
the protein carrier of the enzyme, and a max. at 
4050 a ., due primarily to the haemin residue. In 
contrast with other hoemin-containing proteins such 
as haemoglobin, and chlorocruorin, the extinction 
eoeff. at 2750 a . is >  that at 4050 a . Visual examin­
ation of tho spectrum shows a structure typical of a
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globulin, and bands due to tryptophan, tyrosine, and 
phenylalanine appear to be present. L. S. T.

Changes of n itrogen  content brought about by  
denaturation of p roteins.—See A., 1939, III, 96.

U se  of T rau tz’s  m icro-D um as m ethod  [for 
determ ining n itrogen] w ith  the apparatus of 
P reg l.—See A., 1939,1, 38.

F ine adjustm ent device for u se w ith  m icro- 
D um as apparatus. S. R an g a sw a m i (Proc. Indian 
Acad. Sci., 1938, 8 , A, 220—222).—A screw-regulated 
stopcock for controlling gas-flow is described.

A. Li.
P o ssib le  analytical u se s  of the apparatus of 

Grote and K rekeler and of that described  in  the  
D RP 642,166 of the I.G . Farbenindustrie in  
chem ical technology , esp ecia lly  for the deter­
m ination  of h a logen s, su lphur, and other  
volatile  e lem en ts. B. W ukzschmitt and W. 
Zijim erm ann  (Z. anal. Chem., 1938,114, 321—342).— 
The determination of S and halogens in org. substances 
is reviewed, and modifications of the Grote-Krekeler 
technique (B., 1934, 745) are described. A quick, 
explosive combustion, free from C-deposition, is 
obtained even with volatile org. compounds. The 
procedure is also applicable to the determination of 
Se and Hg, and of S in pyrites. L. S. T.

[D eterm ination of selen iu m , m ercury, halogen , 
and phosphorus.]—See A., 1939, I, 37.

P h ysica l m eth od s in  the chem ical laboratory. 
XXXVIII. M icroscopic m ethod  of identify ing  
organic su b stan ces. L. K o fler  (Angew. Chem., 
1938, 51, 703— 707).—Identification of org. substances 
by the m.p. and n of the melt, determined micro­
scopically, is described. The behaviour of 13 sub­
stances is described. R. S. C.

R eduction w ith  hydriodic acid . U se  in  m icro­
determ inations of h ydroxyl grou p s. H. K. 
Mitchell  and R. J. W illiam s (J. Amer. Chem. Soc., 
1938, 60, 2723—2726).—The reactions, ROH +  HI -> 
R I - f  H 20  and RI +  H I -> HR +  I2, are applied at 
100—134° on a micro-scale to determine alcohols. 
Only primary alcohols, polyalcohols, OH-acids, or 
negatively substituted compounds give useful results, 
reaction being incomplete or absent with other types.

R. S. C.
M icro-chem ical detection  of o-diketo- and  

hydroxym ethylene com pounds. M. I sh id a t e  
(Mikrochim. Acta, 1938, 3, 283—290).—A drop of 
the test solution is treated with a drop of NH2OH 
solution (NH20H,HC1 1 g., NaOAc 1 g., H 20  2 c.c.), 
a drop of the resulting solution being put on filter- 
paper with a drop of 5% aq. Ni(OAc)2. A yellow or 
red colour is produced either immediately or after 
treatment with NH3 vapour if an aliphatic •CO-CO* 
group is present. AcOH solution is used to ensure 
formation of all three isomeric oximes. The method 
can also be applied to detection of a •CO-CH2- group 
if the CH2 is first oxidised with Se02. An EtOH 
solution of the sample is treated with a few particles 
of Se02 for 20 min. at 170° in a elosed capillary tube, 
and the product is tested with NH2OH and Ni". 
In  detection of aromatic o-diketones, which yield no 
dioximes, a drop of the test solution is treated with 2 _

drops of a solution of 2 : 5 : l-N H 2-CGH.,(NMe2)-0H, 
when a blue colour is obtained immediately or on 
keeping. The reagent is freshly prepared by sus­
pending 0-05 g. of 2 : 5 : l-NO-C8H3(NMe2)-OH in 5
c.c. of AcOH, shaking with Zn dust until decolorised, 
and then diluting to 10 c.c. with AcOH. J. W. S.

M icro-determ ination of form aldehyde. S. 
Ohyam a  (Japan. J. Exp. Med., 1935,13, 327—330).— 
CH20  forms a ppt. with trypaflavine in presence of 
HC1. The method is sp. and sensitive.

Ch. A b s . (e)
M icro-determ ination of lactic  acid .—See A., 

1939, III, 110.
B rom atom etric  determ ination  of oxalate. L.

S zebellIsdy  and W. Ma d is  (Z. anal. Chem., 1938, 
114, 347—350).—The oxalate solution is diluted to 
30 c.c. and 0-5 g. of MnS04,5H20 , 0-5 g. of HgO, 20
c.c. of conc. H2S 04, and 5 c.c. of glacial H3P 0 4 are 
added. The solution is titrated with 0-lN-KBr03 
until a permanent bright pink colour is obtained. A 
comparison solution can be used with advantage. 
An intense violet colour, due to a Mn'*' salt, is formed 
during the titration. L. S. T.

A nalytical separation of various c la sses  of 
su gars. C. D. H u r d  and S. M. Can to r  (J. Amer. 
Chem. Soc., 1938, 60, 2677—2687).—Mixtures of 
(a) mono-, di-, and tri-saccharides or (b) hexoses and 
pentoses are analysed (±3% ) by acetylation (Ac20 -  
C5H 5N) at 0°, followed by replacement of the acetal 
OAc by Cl using TiCl4, replacement of Cl by OMe 
by Me0H-Ag2C03, hydrolysis by NaOMe-MeOH, 
methylation by Me2S04-N a0H , and fractional dis­
tillation. The procedures are not quant., but losses 
are about the samo for each constituent (a correction 
is applied for mixtures of mono- and di-saccharides). 
Fructose is not amenable to this treatment. Other 
methods (e.g., direct methylation) failed. The glucose 
mother-liquors from the hydrolysate of maize starch 
are shown to contain mono- 55-2, di- 38-4, and tri- 
saccharides 6-4%. R. S. C.

D eterm ination  of m a lto se .—See A., 1939, III, 
110.

D eterm ination  of pentosans.—See A., 1939, III, 
110.

B rom atom etric  determ ination  of thiocarb- 
am ide. L. S zebellIsdy  and W. Ma d is  (Z. anal. 
Chem., 1938, 114, 253—256).— 1 g. of KBr and 20
c.c. of conc. HC1 are added to the neutral solution of 
CS(NH2)2 diluted to 35 c.c. After warming to 40—  
50°, 1 c.c. of 0-1% AuC13 is added, and the solution 
is titrated with 0-lN-KBr03 to the yellow colour 
obtained in a comparison solution of equal vol. con­
taining 1 g. of KBr, 20 c.c. of conc. HC1, and 1 c.c. 
of 0-1% AuCl3. The determination is also suitable 
for micro-titrations with O-lN-KBrO., when the above 
vols. and wt. of KBr are reduced to one tenth. The 
reaction is 3CS(NH2)2+ 4H B r03+ 3 H 20= 3 C 0 (N H 2)2 
+  3HoS04 -f- 4HBr, and the KBr acts as a catalyst.

L. S. T.
N inhydrin  reaction  for determ ination  of 

am ino-acids. A. I. V ir t a n e n  and T. L a in e  
(Skand. Arch. Physiol., 1938, 80, 392—397, and 
Nature, 1938, 142, 754).—The reaction must be
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carried out at />n 2-0—2-2, since ninhydrin gives a 
distinct colour with (NH4)2S 0 4 at pH 2-5. The error 
is. ±5%  if the solution contains 2— 12 mg. of NH2-N 
per 1. a-Alanine and leucine can thus be determined, 
giving MeCHO and Bu^CHO respectively. A. S.

T yrosine determ inations. C. R e ite r  (Science, 
1938, 88 , 379).—Lugg’s method (A., 1937, III, 447) 
is modified by making the 5 ml. of test solution u. 
with respect to H2S 04. The buffering action of the 
NH 2-acids present results in a p n of ~  1. The mean 
val. found for tho tyrosine (I) content of ovalbumin 
by this method then becomes 3-81 %\ B y diluting 
the test solution to 25 ml., it can be kept for < 24 hr. 
before the colorimetric comparison without a fall in 
the (I) val. L. S. T.

D eterm ination of carnosine and anserine.—See 
A., 1939, III, 26.

T itration  of coloured so lu tion s of su lphonic  
acids. I. N. K a m e n sk i-Sc h m id t  (Zavod. Lab., 
1938, 7 , 357— 358).— Coloured solutions of sulphon- 
ation products cannot be titrated using the ordinary 
indicators. The solutions are decolorised by adding 
excess of BaCl2, when the ppt. o f BaS04 adsorbs 
coloured impurities, and tho filtrate is titrated with 
O-lN-NaOH (Me-orange), to give total acidity. A 
correction of 0-05 ml. should be added to the burette 
reading. R . T.

D eterm ination  of n itro-su lphonic acid s, u sin g  
zinc am algam . M. M. L obunetz (Bull. Sci. Univ. 
Kiev, 1937, 3, No. 3, 71—'78).—w -N 02-C6H4-S03H is 
determined by reduction with Zn-Hg in 4n-HC1 or 
-H2S 04, followed by titration of the resulting NH2- 
acid with standard N aN 02 or K Br03-KBr. The 
reduction method is also applicable to 1: 5- ,  1 : 6-, 
1 : 7-, and 1 : 8-NO2,C10H 6-SO3H, but titration of the 
resulting NH2-acids is rendered difficult by formation 
of intensely coloured solutions. R. T.

M icroscopic identification  of som e im portant 
substitu ted  naphthalenesulphonic acid s. W . F . 
W hitm ore  and A. I. G eb h a r t  (Ind. Eng. Chem. 
[Anal.], 1938, 10 , 654— 661).—A method for the 
microscopic identification of several naphthylamine-, 
naphthol-, and aminonaphthol-sulphonic acids by 
means of their Bz derivatives is described. Charac­
teristics and microscopic appearance of 15 acids and 
their derivatives are tabulated. E. N. W .

D eterm ination  of adrenalone in  adrenalone 
hydrochloride. E. R eim ers (Dansk. Tidsskr. Earm., 
1938, 12, 233—239).—Adrenalone hydrochloride (I) 
solutions may be titrated against O-lN-NaOH (phenol- 
phthalein) if the solution is conc. enough for the base 
to ppt. Vais, obtained are thus dependent on concn. 
(I) is best determined by pptg. the base from conc. 
aq. solution "with NaIIC03 at p n 8 ; this is dissolved 
in 0-In-HCI and back-titrated with OTsr-NaOH to 
Pa 4-3 (bromophenol-blue). M. H. M. A.

C olorim etric determ ination  of n icotin ic acid  
and n icotinam ide. H. K rin gstad  and T. N aess  
(Naturwiss., 1938, 26, 709; cf. Strafford et al., B., 
1933, 764).—C5H 5N, nicotinic acid, nicotinamide, and

(3-picolinc are determined colorimetrically by means 
of CNBr and NH2Ph in phosphate buffer at p n 6-1.

A. Li.
D eterm ination  of iod ine in  iodohydroxy- 

quinolinesu lphonic acid. J. J . L. Zw ik k e r  and 
A. K r u y s se  (Pharm. Weekblad, 1938, 7 5 , 1305—  
1310).—-The official Dutch method gives variable 
results according to the amount of tartaric acid used 
for removing excess of KMn04. The following 
simplified method is satisfactory. 120 mg. of iodo- 
hydroxyquinolinesulphonic acid are boiled for 30 
min. with 100 c.c. of H20 , 10 g. o f Na2B40 7, and 1 g. 
of KMn04. The hot solution is treated with 2 c.c. 
of EtOH, boiled for 5 min., and filtered, the residue 
being washed with saturated aq. Na2S 04. The 
filtrate is treated with 10 c.c. o f n -K I  ancl 20 c.c. of 
4n-H2S 04 and the liberated I titrated with 0-1n- 
Na2S20 3. S. C.

Colour reactions of barb iturates. IV. R e­
action of barbiturates w ith  a polym ethylene ring. 
M. P esez  (J. Pharm. Chim., 1938, [viii], 2 8 , 379— 
386).—q/cZoPentenylallylmalonylcarbamide (I) (1 mg.) 
with 5% vanillin-EtOH (5—6 drops) and H2S 04-H 20  
(2 : 1 ; 2 c.c.) rapidly gives an intense emerald-green 
colour, changed at 100° into a blue-green and then an 
intense blue. The coloured material is pptd. by H20  
(Et20  and CIIC13 extracts are yellow). The reaction 
is sp .; vanillin gives better results than analogous 
aldehydes. cj/cZoHexenylethylmalonylcarbamide (II) 
when similarly treated gives a yellowish colour 
changed after 4— 5 min. at 100° to reddish-violet. 
On dilution an intense red-violet colour is obtained 
(the coloured product is pptd.) (CHC13 and Et20  
extracts are cherry-red and yellow, respectively). 
PhOH with (I) and H 2S 04 gives a golden-yellow 
colour at room temp, and an intense orange at 100°. 
Aq. NH3 decolorises the solution through violet and 
blue. (II) when similarly treated gives a colourless 
solution at room temp., changing at 100° to an intense 
raspberry-red; II20  changes this to violet and NH3 
decolorises it. (1) with vanillin and conc. HC1 at 
100° gives a dark blue colour, changed to blue-green 
with H20 . The reaction is characteristic of (I). 
Resorcinol, (I), and conc. HC1 at 100° give an intense 
red, changed to orange with H 20 , which with NH3 gives 
a reddish-violet solution with a green fluorescence. 
(I), resorcinol, and H2S 04 at 100° give an orange colour 
changed to red with H20 . CHC13 extracts a reddish- 
violet- colouring matter. J. L. D.

D eterm ination  of the tryptophan content of 
casein . M. X . S u l l iv a n , H. S. Mil o n e , and E . L. 
E veritt  (J. Biol. Chem., 1938, 1 2 5 , 471—474).—  
To 99 c.c. of 17-5% HC1 is added 1 c.c. of a 5% 
solution of 2>-NMe2-C6H4-CHO in 10% H2S 04. After 
the addition of casein (1 g.), the mixture is heated 
at 85° for 15 min. and 0-3 c.c. of 0-3% H20 2 added. 
The well-shaken mixture is cooled to 20—25°, the 
vol. adjusted to 100 c.c. with H ,0 , and the blue 
colour compared with appropriate standards. Various 
casein samples by this method and by the long©-’ 
procedure of May and Rose as modified by Holm and' 
Greenbank (A., 1923, ii, 666) were found to have a 
tryptophan content of 2-4%. W. O. K.


