
SlUDIES IN THE CAMPHOR SERIES. PART V. SOME 
DERIVATIVES OF JSONITROSOTHIOCAMPHOR. 
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The formation ol fsonitrosothiocamphor on the basis of its reacting in the thiolic 
phase takes place by a rea.rmngement involving tbe migration of the nitroso groap from 
S-to C. i.<oNitwsothiocamphor can give rise to three optical isomers (d, I llll.d'diJ, each 
of which in tarn. s.boald ,:iVI! rise ta two geometrical ismr;~ers 

In a ~u:evious communication (Sen, J. lrr.dian Chem. Soc .• 1935, 12, 752) 
it .has been suggested that the formation of isonitrosothiocamphor (IV, VIII, 
IX) frolll isoamyl nitrite and sodio th"iocamphor takes place tlirough C-sodio 
derivative of thiocamp.bor (I). But subsequent observations have shown 
that sodiothiocamphor always reacts m the tbiolic phase \II) (Sen, Stie~ce 
& Cultu,.e, 1938, I, I35J-

The formation of isonitrosothiocamphor according to this assumption 
takes place by a rel!lrrangement involvin~t the migration of the nitroso group 
fr.om sulphur to carbon : 
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The action of hydroxylamine hydrochloride on dZ.i.sonitrosothio­
c:amphor in presence of either ~um hydroxide. or sodium acetate or 
pyridine gives rise to three compounds, (I) ,.-camphorqui.none dioxil11e, 
m.p. 201 ". (z) /l-camphorquwone dio:xime, m.p. 248° BJJd : 3) bornylene I :2:5-
thiodiazole. m.p. :u8°. The :£o1mation of the thiodiazote (V) evidently takes 
place through "the ilgency of suinhuretted hywogen which is formed at 
the .lirst stage of the. :reaction. The structure bas beeu confirmed by its dire'ct 
formation irom -13-c:amphoi'quinone diox1me a:ud sulphuretted hydrogen, 
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isoNitrosothiocamphor can give rise to three optical isomers (d-, Z·, and 
dl-) each of which may give rise to two geometrical isomers (cis- and 
h·ans-). 

dl·isoNitrosothiocamphor has been prepared from dl-thiocamphor 
and the l-i$omer from Z-thiocamphor. But the d-isomer could 
DOt be prepared owing to the inaccessibility of d-tbioca.tiJphor. 
Both these isomers are appareDtly cis-compounds because both of 
them furuisb ... and ,B-camphorqu:inone dioximes and bornylene-x:z:s­
thiodiazoles on further condeiJsation with hydroxylamine. 

Magnesium methyl iodide reacts with dl-isonitrosothiocamphor giviiig 

rise to a componnd (VII) which is regarded a•• the anhydride of isOIIitroso­
methylthiobomeol (VI). This reaction also points to the cis-structure 
of isOIIitrosothiocamphor. It does uot give a yellow lead salt nor does 
it decolourise iodine, showing the absence of any thiol group. 
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By the action of methyl iodide and sodiun ethylate on dl-isODitroso­
thiocamphor, S-methyinitrosothiocampbor IX) is obtaiued as a blue liquid, 
b.p. 95-g6"/6 mDJ., which can be hydrolysed by boiliD~ dilnte hydrochloric 
acid to methylmercaptan and isonitrosocamphor. The above reactions 
indicate that isonitrosothiocw:r.phor cau behave both in the thiolic (IX) 
and tbiok:etonic {VIII) phasse : 
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On hydrolysis with fumiug hydrochloric acid in presence of formalde-­
hyde, isODitrosothiocamphor gives mainly camphorquinone~ m.p. rg8"~ 

and ll SDI411 qnantit;y of lilOnotbiocamphorquinone, m.p. xg6°. These 
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latter gave ,8-campborquinone dioxime, m.p. 248° as one of the products 
011 treatment with hydroxylamine (cf. Lapworth, ]. Chem. Soc., ~go7, 

91, rl34). 
FIG- x. FxG. 2. 

dl-isoNitroso in EtOH (r g. in Jco,ooo c.r.). 1-isoNit:roso in :EtOH II g. in zoo,ooo c.c.l. 
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FIG. 3· 
1-tsoNitroso in EtOH (I g. in SO c.c.}. 
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FIG. 4-
dl-isoNifroso in BtOH (z g. in 50 c.c.). 
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l-isoNitrosothiocamphor shows dimorphism and dichroisn1, lllllike 
its dl-isomer. In the solid state 1-isonitrosothiocamphor is pink, but 
dissolves in organic solvents with a blne colour. The blue alcoholic 
solution, if rapidly cooled, gives prismatic crystals. whereas on slow cooling 
the octahedral form is obtained. The dl-isomer is blue both in the solid 
&tate and in solution. 

The colOUI of the two isomers during crystallisation from dUferent 
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solvents under different conditions remained unchanged, and ·their pre­
paratiQJ:I under identical experimental conditions excludes the possibility 
of any structural difference. The difference in certain physical properties 
between isomers of optically active substances is too wellknown. Such 
difference in colour in optically active isomeride is not very common 
and deserves mention in this connection- 'l'he structural identity of the 
two isomers in solution has been estll blished by their absorption spectra. 
Absorption spectra of the two substances at different dilutions show that 
though there are slight differences in the values of the extinction coetlicients, 
the nature of the curves is the same in both cases ('Vide Figs. r-4). 

E X P E R I M E N T A L. 

Action of llydrox:ylamine Hydrochloride 011 isoNitrosothioca.mf;lho'f".­
l-isoNitrosothiocamphor (ro g_-) was dissolved in pyridine fso c.c.) and 
heated with hydroxylamine hydrochloride (s g.) on the water-bath. 
In a few minutes the blue solution became colourless. The product 
on bei!lg poured into water (soo c.c.) gave a white- precipitate, which 
crystalliSed irom hot alcohol and was ident1fied by mixed m. p. 
"-" .8-camphorquinone dioxime. (Found : N, 14"22. Calc. for C10H 100;N.: 
N, 14"29 per cent). The filtrate from the above on concentration gave 
a-bomylene r :2;5-thiodiazole as white needles, m.p. 2u ", readily soluble 
in ether and benzene. (Found: C, 6r93 ; H, 7"43 ; S, r6·39' C1oH14N,S 
requires C, 6r·85; H, 7"22 ; S, r6·49 per cent). [ .. ]:o34 = + 75"·27, in o·31% 
alcoholic solution. The mother liquor on further concentratibn gave 
ca-camphorquinone dioxime, m.p. 2or".(mi.xed m.p remaining undepressed). 
(Fo1111d: N, 14"28- Calc. for C,.H,.O,N.: N, 14·29 per cent). Identical 
products were also obtained in alcoholic solution with hydroxylamine liberat· 
ed from its hydrochloride by sodium hydroxide or acetate. 

dl-isoNitrosotbiocamphor on similar treatment gave a mixture of 
a- and .8-camphorquinone dioximes and bornylene-dl-r:2:5-thiooiazole, 
m.p. 218". (Found : S, r6·42- C,0 H,.N2 S requires S, 16·49 per cent). 

The same thiodiazoJe was also prepared by the action qf sulphuretted 
hydrogen on .8-eamphorquinone dioxime. ,8-;Campharquinone dioxime 
(ro· g.) was dissolved in alcohol-(Joo c. c.) and treated with a satwated solu­
tiO!I of sodium acetate (10 g.). Sulphuretted hydrogen was passed tlu:~h­
the mixture for s-hours. The soluti:on was poured into water (5oo.c .. c.;) 

and the separated solid fractionally crystallised from alcohol in wmte 
needles, n1. p. 218". The compound was found to be remarkably stable 
towards potassium permanganate both in acid and alkaline solutions -in 
the cold, but was reduced by ziuc and act:tic acid. to bornylene diamine. 
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Reduction of Bon~ylene·£::Z:S-Liliodituole.-The above thiodiazole (s g.), 

glacial acetic acid (zs c. -c.) and zinc dust Cs g.) were heated on a water-batt. 
for z hours and filtered. The filtrate after dilution with water {Ioo c. cr 
was made alkaline with dilute sodium hydroxide. The solution was extrac­
ted with ether. The extract was dried over anhydrous sodium sulphau 
and the ether evaporated. The residnal brown viscous liquid. on treat. 
ment with ~few c. c. of fuming hydrochloric acid gave bomylene diamiue 
hydrochloride which crystallised fFom alcohol as white shiny needle&, 
m. p. 287-88". (Found: c. SO"J5 ·; H, 8"5 -; Cl, JO"o:z. ClOH:z"oNICJ.. 
requires C, so":zo; H, 8"37 ; Cl, 29"71: per cent). 

A·ction of Magnesium Methyl Iodide on dl-isoNit,.-osothiocamPho,-_-.AJl 
ethereal solution of isonitrosothiocamphor (z5 g.) was slowly added to 
magnesium methyl iodide (prePa-red frODl 2"5 g. of magnesium). The 
blue solution changed to brown. The mixture was left ovem.ight after 
whieh t-he product was decomposed by means of ice and acetic acid 
added just to dissolve the precipitated nJagnesin:Ell. hydroxide. The 
solution was then extracted with ether and ·the ethereal solution dried .wer 
anhydrous sOdium sulphab::. After evaporation of ether, the TeSidae 
gave QD distillation an orange liquid, b. p. IOS-Io6" i6 mm. It JS not 
soluble in wata, llcids or alkalis, and does not fonn any lead salt like 
m.ercapta:ns; nor does it·decolourise iodine. It is readily soluble m o:rgm:tic 
solvents like attobol ether imd chloroform. [Found : C. b7"84; H, 8's.z; 
N, 7 21 ; S, z6"45· ~-- W:in benzene (~::ryoscopicJ, zgs. CuHnNS 
requires C, 67"69 ; H, 8.72 ; N, ;7"18; S, 16"41 per cent. M. W., rgs}. 

Action of Methyl Iodide on isoNitrosothiocampho.- in p.,eseace II} 

Sodi1£m Et1!oxide.:.......Sodh,1tn (x"8 g.} was dissolved in alcohol (125 c. c..) 

and isonitro5othioca.nlphor (zs g.) added to the solution. To the milrture, 
metl]yl iodide (IS g.)" was then added. The whole was heated under 
efficieDt· 1·efl.ax for 4 hours at 1!o" when the bl11.e solu~an blrned JZTeeD-. 

It was tbel.l diluted with· ite-cold water and- extnicted with ether. The 
residue obt&ineeifrom ·the ethereal solution gave·a blue liqinC:I~ b. p. 95"1'00° /6 
mm. The ·liquid ·is insoluble in water and in cord alkalis showing the 
absence ofany'free :NOH group. [Fou~d-: C, 62"71; H, 8"12 ; N, 6"7"2; 
S. zs"z8; M. W. cr-Yoscopic (in "benune), u:z·s- C11H;,o:Ns requires c. 
62"56; H, 8"o6 ; ·N, 6"64 ; S, rs"z6 per cent. M. W., :ZIIJ. The blue 
liquid 011 hydrolysis with boiling dilute hydrochloric acid (I:d gave methy1-
mercaptan (isolated as yellow lead salt} and isonitrosocamphor, m: p. zs:z". 

Hyd,.-olysis of isoNit,.-osothiocamflho.-.-A mixture of isonitrosotbio­
camphor (Io g.), formaldehyde (zs c. c.) and :z drops of concentrateCI 
$Ulphuric acid was he;~ted 011 the water-bath tiU it went mto solatian. 
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It was then treated with fuming hydrochloric acid (30 c. c.) and heated 
for 2 holliS- The product was distilled in steam, when a yellow solid 
passed over which was subjected to fractional crystallisation from go% 
alcohol. The yellow prismatic needles obtained in the fint fraction 
melted at 197-98° and were identical with those of camphorquinone. 
(Fonnd: C, 71'65; H, 8"5· Calc. for C,.H,.Oa: C. 72"29; H, 8"43 
per cent). Tbe mother liquor gave monothiocamphorquinoue as 
greenish yellow needles, m. p. 1g6°. (Found C, 66'12 ; H, 8'02: 
s.. 17'6g. c •• HuOS requires C, 65'93 ; H, 7'7 ; s, lfS8 per cent). 
Monothiocamphorquinone Oil treatment with hyf!roxylamine hydrochlo­
ride and sodium hydroxide gave P-camphorquinoue dioxime, m. p. 248" 
with evolution of t;ulphuretted hydrogen. 

The Benzoyl Deri"Vafi'lle.-iso-Nitrosothiocampbor (Io g.} was taken in 
benzoyl chloride (8 g.) and a IO % solution of sodium hydroxide was gradu­
ally added to the mixture. After each addition the solution became brown, 
the colour, however, disappeared on shak.ing. The separated greenish blue 
precipitate crystallised from dry ether as bluish green needles, m. p. 
II5·16". (Found : N, 4"72 i 5, 10'55· C17Hu01 NS requires N, 4 65; 
S, 10'63 per cent). 

Isomeric form of isoN"itrosothiocampho-r (,8-Nitroso-a-thiolbomy­
lene).-After separation of the crystals of l-isonitrosothiocsmphor 
(SeD, Zoe. i:il.) the turbid aqueous solution gave out mercaptanic smell. It 
was extracted with ether, the ethereal !Olutiou dried over ubydrons sodium 
sulphate, ether evaporated and the residual liquid distilled when it passed 
over as a blue liquid at :IOS·Io6°/ 5 mm. havi11g mercaptBllic smell. It is 
inso1uble in mineral acids but dissolves in alkalis giving a yellow so1ution. 
It is also soluble in acetic acid ud other organic solvents giving bluish 
green so1utioos. Owiug to the extremely poor yield of the material further 
study has not been possible. [Found : C. 6o'59 ; H. 7'72 ; N. 7'18; 
s; :~:6' 23 per. cent. M. W. in beDzene (cryoscopic), :195· C1oHuO NS requires 
C. 6o'g:~ ; H. 7'61 ; N. 7'n i S, :t6'24 per cent. M. W., :197]. 
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