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HIST 0 RIC A 1 PART. 

The members of the camphor group have been the 

source of ~uch ingenious speculation both as to correct 

structural formulae and characteristic rea~tions. Al

though not definitely settled as yet, enough is known to 

furnish the investigator with a rational basis from which 

to draw his conclusions, and the differences now existing 

between good authorities are more as to details than funda-

mental principles of structure. Thus borne~l and menthol, 

both found in nature, have been known for some time to 
(1) 

possess the characters of alicylic alcohols, forming 

esters with organic acids, xanthogenates with carbon 

bisulphide, and going into camphene or menthene on elimina

tion of one molecule of water, and have therefore been 

·accorded the following formulae: 
./' CH~ ,.....,.cH~ 

Borneol CS Ti'" I and menthol C3 H,(:,, r 
. CHOH CHOH 

This view was strengthened by the fact that they could be 

changed by simple oxidation to compounds having two hydro

gen atoms less, according to which borneal gave rise to 

C,
0
H160, commonly known as Japan camphor, while menthol 

(1) Ber.d.deutsch.Chem.Uesellschaft ,--23-201. 



yielded C,.,H,~O or menthone. 
f ( '-) 

Kekule recognized in this reaction the bahaviour 

of a secondary alcohol, and reasoned that the product 

ought to be a ketone. Accordingly after a thorough study 

of the group himself, and careful comparisons with the 

results obtained by others, he proposed, in the year 1873, 

his famous formulae for borneol and its immediate deriva-

tives : e?> ::r/1 
eJ.{ 

-Jl,,,<!_Ocd-1~ 
-die ~o 

c 
<! ~-h 

~<>-rri~or-

Oet>jf1 

_g-/;i.f_ ~~ 

-]-/C. C dfo ;H 

<!.. 
@. ~(~ 

~o"t"l'\eo~ 

2 

l1he presence of the ketone group in camphor has 

been abundantly verified, not only by the oxidation of the 

secondary alcohol to the ketone-derivative, and by the 
(3) 

reduction of camphor to borneol by nascent hydrogen, but 

by a great variety of conclusive experiments. 

Perhaps the most satisfactory evidence was furnish
('!) 

ed, however, by Naegl i , who ma.de an extended investigation 

of just such products as were knovm to be farmed through 

oxidation of secondary alcohols. He reasoned that if 
/ Kekule was correct in his theories, each of those ketones 

Jahres Berichte 1873-496 
PJn.Chem.J.1884-270 
Ber.16-193. 
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ought to react with hydroxylarnine to form the character-

istic oxime. True to the theory he succeeded in intro-

ducing an oxime group into menthone and common camphor, and 
,,.,..,._£ c~ Lr~ 

accordingly gave them the names menthonoxime.r-:. To be sure 

this did not absolutely determine the ketonic nature of 

the compounds, as camphor might be an aldehyde, and the 

resulting hydroxylamine product an aldoxime; but t he fact 

that borneol is changed to camphene on separation of one 

molecule of water, and changes from borneol to camphor by 

removal of two atoms of hydrogen, goes to show that it is a 

ketone rather than an aldehyde. Besides, the aldoximes 

readily decompose in the presence of dilute mineral acids, 

into hydroxylamine and the corresponding hydrocarbon, and 

Naegli found that his camphoroxime remained unchanged, even 

in the nresence of warm sulphuric acid. 

The discovery of carnphoroxime, C,OH,bNOH, gave rise 

to a very interesting series of new camphor derivatives. 

Having determined the structural constitution of his new 
(s) 

compound, Naegli now proceeded to determine if it would 

act like the common oximes in forming derivatives. He 

proved its acid properties by forming its sodium salt, 

C10H,{,NONa, and likewise by the 
<CHz. 

of the formulae Cr H,-1 I 
CNOC:L HJ-

Ber .16-2981. 

formation of its ethyl ester, 
(6) 

Later Forster made a 

Chem. _ Tews , 1897-138 . 
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methyl iodide, to which he gave the formula C,0 H,"NCH 3 

calling it methyl-camphorimine. 

A very interesting controversy arose over the next 

derivative made by Naegli. Expecting to get an acetyl 

ester of campho:roxime he treated some of the latter with an 

excess of acetyl chloride, but obtained instead a compound 

corresponding to the formula C,0 H1_,N . It was at once 

evident that the re-action consisted in splitting off a 

molecule of water from camphorexime, and he accordingly 

called it anhydride of ~amphoroxime. He described it as a 

liquid, quite heavy and with an aromatic odor. He sus-

pected that what he had in hand was really a nitrile of 

some acid, and made attempts to saponify it. This sa

ponification, however,· did not take .place even after heat

ing with alcoholic potash for five or six hours on the 

water bath; but he obtained on the other hand colorless 

plates which melted at 125°, and analyses gave data cor

responding to the saine formula as that of camphoroxime. 

Convinced that it was not the sa~e because of its differ

ent melting point, as well as by the fact that it would not 

form esters, and was entirely odorless, he gave it the 

name isoeamphoroxime, and ascribed to it the following 



COH 
probable formula, C5 H,'-/<1 

CNH (1) 
Goldschmidt and Koreff subsequently took up the 

5 

study of the anhydride, and found that on heating it with. 

anilinhydrochloride they obtained a heavy basic oil, to 

which they gave the name camphenylarnidine, of the formula, 

c1 HJSC Nl\_ NCi:; H~- . From this and similar experiments they 

became convinced, that the anhydride was in reality a 

nitrite. Based on the work already done Goldschmidt, now 
11 ('6) 

in co-operation with Zurre r , entered upon a still more 

detailed and careful investigation of the nitrile. Ac

cording to theory it ought to combine with another molecule 

of hydroxylamine, and such a compound was actually ob-

tained, giving the formula, C,0 H,8 N ..... O . 

be indicated thus: 
NOH 

c1 H1.1_cN Hl. NOH = c1 H,,,c < T 

The reaction may 

NH,_, 
Strengthened in their views by the success of this attempt, 

they proceeded to obtain, if possible, the real acid of the 

nitrile. It was subjected to saponification by means of 

hot alcoholic potash, but only after several days of heat

ing did the reaction take place, giving off ammonia. 

Neutralizing with dilute acid an oil was obtained, which 

was colorless, of a peculiar odor and insoluble in water; 

on the whole showing the properties of an acid. The acid, 

to which they gave the nrune campholenic acid, has later 

Ber. , 1885-1632 
Ibid 17-2069 
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been carefully st.udied, and several derivatives ·i f jt, hD,ve 

bann !!lade . r!1d 1., .-, ctio ..-, · "'1" 1r)e 1·"·-·r···,..~nt--r~ i, ,. ti,-" fc1] 1 C1"'-.. ·"c..~ •...1.. J...;. LJ.C .. ~ . ,, .. ,}' ..i.:"C:- •tJU. "- j •.,, ... \)' .. .l ~ 

,,·_.n.Cc" <V''l~ j- -ion• .a.o \..l\l \ a.. u J. • 

C1 H,,CN + i.H~ O = c7H1.rCOOH +NH~ 

i1hey ex.plaicied ;'Jaegli 's isocamphoroxime by showing it to 

be the amide of campholenic acid, which is isomeric with 

camphoroxime. Thus by the addition of one molecule of 

water the amide is formed, 

C9 H,sCN + Hz. 0 = C7 H,s-CO rJH.z. 

while the addition of another molecule gives rise to the 

acid itself. They further proved the identity of the 

isocamphoroxime and the amide of campholenic acid, by 

treating the latter with arrnnonia, and obtaining the white 

crystals which me lted at 125°. The arnide was again 

changed back to the nitrile by treating it with phosphor-

ous pentasulphide. 
(1) 

Haaroan and Reimer found that when one molecule of 

water was removed from camphoroxime by boiling with dilute 

acids, a compound was formed corresponding to the formula, 

C10H15N, which, although isomeric with Naegli 's anhydride of 

camphoroxime, they regarded as beta cyrnidine, of the form

ula, CbH~(NH:z.) CH3 C3 H7. This reaction is reculiar in 

(9) Ber., 26, R-732. 
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that it changes the linkage of the ring formula by removing 

two hydrogen atoms situated op}'osite the oxime group. If 

they are correct in considering it a benzene derivative, 

its formula would have to be indicated structurally as 

follows: C3H'1 
CH 

H~co1 CH 
HC Q NH,.. 

c 
CH3 

In a study of the addition products formed by 
(to} 

certain of the higher oximes, Heyden found that camphor-

oxime combined with one molecule of chloral forming a white 

solid melting at 98°. He gave it the structure, 
/ H 

C1J11~0C, OH 
"'C Cl a 

(,,) 

Tiemann found ~hat if an ether solution of camphoroxime was 

treated with a concentrated solution of sodium nitrite and 

shaken, the imine of camphor was vroduced together with a 

number of secondary reactions. The imine melts at 90°, 

and has the formula C10H",NH. From the same experiment ap

peared a compound corresponding to the formula C1JI,"N~O<J.., 

which he indicated structurally thus: 
CH,,_ 

c H I 
g I C-NH-NO,. 

He accordingly called it camphenylnitramine. 

Ber. , 26, R-343 
Ber. , 28-1080 
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This formula has been disputed by other investiga-
. {t:i.) 

tors. Thus Scholl and Born obtained it by treating cam-

phoroxime with nitrogen peroxide, and Angeli by heating 

camphoroxime and sodium nitrite in an acetic acid solution. 

They believe that instead of being a nitramine it is 

really pernitrocamphor, and should be indica~ed by the 

following formula: 
<CH~ 

08 Hi11 c<{1g 
(t3) 

In co-operation with Remini, Angeli investigated this com-

pound further, but did not reach more definite conclusion 

as to its true structural formula. They found, however, 

that on passing this pernitrocamphor through cold concen

trated sulphuric acid, an oil was formed which was isomeric 

with camphor, notrous oxide having been removed. Without 

giving any further reasons for their tJ1eory t hey sugge,st 

the following formula for it: 

OCH:) 
HC CO 

H>-C CH-C~H., 
CH?-

(µj/ 
Tiemann has made another compoun.d from c?..!"!rh0roxime by 

treating it with water and then adding strong sulphuric 

acid. He calls it isoaminocamphor, and describes it as 

Ber., 28, 2-1361 
Ber. , 28~ 1-1078 
Ber. , 18~7, 1-321 . 



being a very strong base, turning litmus blue, taking up 

carbondioxide and reacting with acids. It acts like 

camphoramine in forming derivatives. He gives it the 

following structure: 
H 

(CH.3 )~C----~-- --CH .,.. 
I . . H., \ 

CH3 C--- - -- --CO 
CH NH~ 

9 

In the study of the hydroxylamine derivatives of camphor, 

another series of compounds occurs, which is of considera

ble interest on account of the close relation it bears to 

the former. Although not formed directly from hydroxyl-

amine they contain the oxime group , and give rise to the 

quinone of camphor and dicamphoroxime. Ni trosocamphor, 
(IS-} 

which Cazeneuve has made by reducing monochlornitrocamphor 

with the zinc couple, is not of as much importance as its 

isomer, but important however because it shows how nitro

gen or nitro-groups may be introduced into the camphor 

molecule. 
(16} 

Claissen and ;.1anasse were the first to make the 

isonitrJJarnphor, a.nd to notice its close relation to 

Cazeneuve's nitrosocamphor. That it was a distinct 

product from the latter was plain because the nitroso

camphor is very unstaijle, giving off nitric oxide in the 

Bullet. Soc.Chim. Serme Ill, l, 558 , 2-199 
Annalen 274-73 
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light; even in alcoholic solution giving up its nitrogen, 

and differing very greatly in physical properties and be

haviour. Ths isonitrosocamphor, a whi te substance melt

ing at 153°, was obtained by treating crunphoroxime with 

amylnitrite and sodium ethylate. The fact that nitro-

socarnphor is the result of a reducing action on ~nochlor

ni trocamphor would indicate. the formula, C8'H/('rNo 
co 

while the isoderivative is most likely the following, 
/.- NOH 

C<6HPl'tJo This aripears to be a true oxime radicle and 

by treating the isonitrosocamphor with hydroxylamine a 

compound is produced corresponding to a dicamphoroxime; 
C- NOH C == NOH 

c1' H/~::. 1 + H,.NOH , Cg H1~ + H,_..o 
CO C ::::::==:- NOH 

This would show the isonitrosocompound to be a true ketone. 

This fact is further established by treating it with phen

ylhydra.zine when a phenylhyrazone isonitrosocamphor is 

fanned. The substance may be regarded as the phenylhy

draz one of orthocamphorquinone, and would then have· the 

followirig formula: 
_..........C-NOH 

C3 H,lf, I (1. H.,-
C=N-NH' 

The identity of the oxime radicla in isonitrosocamphor and 

the corresponding group of camphoroxime, was proven by 



11 
{17) 

Claissen and Manasse, who succeeded in splitting off the 

oxime group forming together with one molecule of water 

hydroxylarnine, and producing at the same time orthocamphor-

qu1none: 
C-NOH CO 

c~ H,4( I + H.:t o = C8 H,1< I -t H~NOH 
co co 

The double ketone separates out as yellow crystals melting 

at 198°. The presence of the two ketone groups has be_en 

well established both by its method of preparation, and 

i ts characteristic reactions. By designating the two 

ketone groups as alpha and beta, isonitrosocamphor may be 

regarded as the beta oxime of orthocamphorquinone. 

A few of i ts derivatives are important, because 

they show the possibilities of obtaining similar products 

from camphoroxime. Thus by heating isonitrosocamphor with 

concentrated hydrochloric acid camphoraminic acid was 
CONH:l. 

obtained, C.r H4(I and by heating this above its rnelt-
COOH · 

ing point, 176° , a decomposition took place in which 

arimonia was given off, and an anhydride of the formula 
,.,.....co" . . 

CgH,.,i'. I 0 fanned. During the same experiment a b1-
CO,....- · 

product was obtained which melted at 244°, and corresponded co 
to the formula for camphoric imide, C3 H,1-1< \ ~. co 

Annalen 274-83. 
Annalen, 274-80. 



The dioxime of ort hocamphorquinone was studied 
(t1J 

especially by Manasse. He made it directly from isoni-

trosocamphor by heating it together with hydroxylamine 

hydrochlnride, either in alcoholic or caustic soda solu-

ti on. He found three isomeric forms; two formed in the 

12 

alcoholic solution, which he designated as alpha and beta, 

melting at 181° and 270° respectively; and one from the 

alkali solution, the garmna, melting at 131°. The garma 

form solidified again when ~3~t~d ubove its m~lting point, 
a,..-...l.-~ <>.4-131~ 

showing it to have been changed into the alpha form. 

There are two camphoroximes according as they are 
(:le} 

ma.de from dextro- or laevorotary camphor. Beckman, who 

carried out a very extended series of experiments on the. 

optical properties of camphor compounds, states that the, 

oxima produced from dextro-ratary camphor is strongly 

laevo-rotary, while in the case of the laevo camphor the 

opposite is the case. They are alike in their prorerties, 

both crystallizing in long prismatic needles melting at 

115°. . .Camphoroxime is best made by observing the 

following proportions: 10 grams of camphor are dissolved 

Ber. , 26-243. 
Annalen 250-354. 
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if 115 cubic centimeters of 95 per cent. alcohol; 10 grams 

of hydroxylamine hydrochloride are added and shaken until 

dissolved, or better dissolved in a minnimum amount of 

water, and this added to the alcohol. To this mixture 

are added 15 grams of powdered chemically pure caustic 

soda, the whole warmed and shaken until all the caustic 

soda is in solution. The process may require from ten to 

twslve hours by vigorous shaking. The mixture is then 

heated on a water bath under an inverted condenser until 

the precipitate formed by the addition of water, all goes 

into solution in dilute sulpuuric acid. 

CAMPHOROXIME PHTHALICACID ESTF,R. 

C10H1"NOOC C" HyCOOH 
With the expectation that ph thalic anhydride would react 

with camphoroxime a slight excess of the former was added 

to a benzene solution of the oxime, and the mixture heated 

for several hours to the boiling point of the solution. 

Benzene was used because phthalic anhydride is more 

soluble in this than in ether, which also has a much lower 

boiling point. When the solution was cooled a considera

ble quantity of white crystals collected ow the sides of 

the flask. A part of these crystals were re-di~solved on 
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heating the solution and some remained insoluble even after 

long continued boiling. More srystals appe~red on cool

ing showing that the substance was but slightly soluble in 

cold benzene. The benzene was evaporated and left a white 

amorphous mass melting at 135~5. The crystals were dis

solved out with ether which, when evaporated, left a sub

stance very much like the former, with the exception that 

on melting it remained a milky white color even to the 

boiling point of the liquid formed. This wasdue to the 

fact that when heated the camphoroxime-phthalic-acid-ester 

breaks down into phtha lic acid and campholenic nitrile; 

Ct<> H,"NOOC C,,, HsCIDOH :: C,pH,~N+CbH4(COOH)~ 

To remove the phthalic acid as well as the excess of 

phtha.lic anhyiaride the substance was digested with water. 

Camphoroxime phthalic acid ester may be crystallized by 

dissolving in alcohol and diluting this with water. It 

forms long ne edleshaped colorless crystals. Heating it 

with alcohol for a short while it gives rise to a heavy 

colorless oil which is evidently the ethyl ester of the 

substance. Camphoroxime phtha lic acid ester is slightly 

soluble in ether, alcohol, benzene, and amyl alcohol, 

readily soluble in chloroform, slightly soluble in petro

leum ether, insoluble in carbon bisulphide and water. 



Its structural formula inay be shown thus: 

-H:0"•//i7 f!.}/.,_ f/OOC o"'->I <'-H 
;1-I<:. ~ e t1,.0 -OC e;i-1 

f{., c:J-1 

Analgsis of the substance gave the following figures: 

CAl cu lated for 

C11H21NO./ : 

c ... 68 .57 

H 6.66 

Found : 

68.47 

7.14 

The formation of the ester may be represented by the 

following equation: 
/ CO --....__ 

C10H1"NOH + C6 H1 , ,,....0 -co/ 
c H~ NOOC CL H COOH 

/O tfo "" 'I 

15 

A very i nteresiting reaction was obtained on treating 

camphoroxime with form aldehyde. The oxime was dissolved 

directly in the aldehyde and digested on the water bath 

for several hours. The form aldehyde was then allowed to 

evaporate. when a homogenous crystalline mass was obtained. 

This, when placed in water, recrystallized in beautiful 

white thin plates melting at 63.5° . 

Analyses of the substance showed the following 

results: 



I 

II 

III 

.. 1811 gr. substance gave 0 .4452 2r. co:<. and 

.2345 " " " " 0.5799 " " 

.1913 " " " " 13 cc.nitrogen at 

Found: 

16 

0.1647 gr. 
H20. 

0.2042 gr. 
0 H .... O 

23 and 
739 m.m. 

Calculated for 

C1,H,1NO.:z.. : 
/"--,r--- -

I II Ill 

c ......... 67. 005 67.04 67.44 

H .......... 9.64 10 .104 9.68 

N .......... 7 .106 7.6 

According to these figures the following reaction appears 

very probable: 
.,......-H 

c,OH/bNOH + HCOH = c10Jt{,NOC - H 
· ""-OH 

In another instance the form aldehyde sol11tion was dige·sted 

much longer and then allowed to stand for a couple months 

without evaporating, a little fresh aldehyde being adde.d 

from time to time. When the solution was evaporated the 

same kind of a crystalline mass was obtained, but this time 

it acted entirely different from the former. When placed 

in water it refused to recrystallize, but turned into a 

rather granular state. Some of the original residue from 

the form aldehyde solution was treated with ether, which 

was found to dissolve out a part and leave an insoluble 

residue. When the ether was evaporated, an oily mass 

remained behind, which on stirring became granular and dry, 



melting at 48° to 50°. 

results: 

17 

Two analyses showed the following 

I . 0.19397 gr.material gave 0.4422 gr.CO~and 0.17287 gr.H~O 

11-0.1836 " " " 0.4220 " "Ql591 " " 

Computed for 

C1 H,9NO~ : 

c ......... 61.97 

H .......... 5. 9 

Found: 

~ 
62.12 62.74 

9.<dO ~.62 

Wnil~ ~he analyses indicate the above formula, enough is 

not known of the substance to determine its structure. 

______,----r:'-<2:- MONOCHLORCAMPHOROXIME. ?..----::i --9- u ~ 

C10H,.)-(NOH) CL. 

With the ho}'e of introducing a sulphur group of some kind 

into the camphor dadicle, camphor oxi1na Wd.~ ireC:1.~o<l with 

the reddish brown tiUlphuryl chloride. The chlur ide was 

first added to ether and this added to an etherial solu-

tion of ca.ii1:t-ii c,roxirns. A reaction immediately took 1_, lace, 

forming a very fine flaky white precipitate, amorphous if 

precipitated rapidly, and nicely crystallized in long need-

les when thrown dovm slowly. This precipitate is perfect-

ly insoluble in ether, and very yieculiarly, soluble in all 

othei organic solvents and in water. The reaction takes 



place best when the materials used are perfectly dry; 

ot:'.-:er.rrise free sulphur is thrown down on account of t he 

reaction between the sulphuryl chloride and moisture. 

The subs tat1ce, when heat9d in a melting point apparatus, 
' 

shrinks in volume, turns dark colored and melts only at 

2900. Heated on platinum it volati~es rapidly after 

melting, and when burned leaves no residue. The new 

18 

compound may be purified by dissolving it in a mi"nimum 

amount of alcohol and adding ether to reprecipit ate it. 

This is not a very economical way of doing it, however, 

since only about one-third of t he original substance is 

reprecipitated. More of the remaining substance may be 

obtained, by evaporating the alcohol to a concentrated 

solution and again adding ether. The substance used for 

anal3~is was recrystallized out of alcohol, as this is 

perfectly pure a11d ought to be free from any trace of 

sulphur which might have resulted from sulphuryl chloride. 

The crystals are long, needleshaped and perfectly colorless 

Qualitative tests showed tJ1e subst ar~c e t0 cont;-dn c:r lorine 

and a mere trace of sulphur as indicated by t he following 

a]jlalyses: 
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ANALYSIS FOR SULPHUR: 

0.4100 gr.substance gave 0.00765 gr.BaSOij. The weight of 

sulphur is therefore 0.00105 gram , or in per cent.would 

be only .002 %. This leads to the conclusion that 

sulphur was present merely as an impurity in the substance. 

ANALYSES FOR CHLORINE: 

I 0.1188 gr.substance gave .087656 gr.Ag Cl. 

II 0.1133 " " " .079850 " " 

Two analyses for carbon and hydrogen gave the following 

results: 

Ill 0.1737 gr.substance gave 0.3860 gr.CO.:i_ and 0.1494 H;i..O· 

IV 0.1148 " " " 0.2560 " " 0.0872 " 

Calculated for 

C1aH,"NOCl ; 

Cl ...... 17.63 

c ........ 59 .55 

H .......... 7. 94 

Found 

I II Ill IV 
~~~-~~~-

~7 .48 18.29 

60.604 60.81 

9.55 8.43 

The resul~s of these analvses show that one hydrogen atom ., 

has been replaced by a chlorine atom forming monochlor

campho:roxime, according to the following equation: 

C10 H10NOH +.zCl . = C1oH15Cl NOH+ H Cl 7 

arid monochlorcamphoroxirne would have the probable formula: 



although several isomeric forms are possible. This 

reaction is similar to that of obtaining monochlorcamphor 

by treating camphor with sulphuryl chloride)since it is 

reasonable to suppose that chlorine would enter more 

easily into the methylene group than the oxime group, 

besides being much more stable in the former position. 

This is also supported by later experiments. 

20 

Wit.ri the idea of ascertaining if possible t he 

position of the chlorine atom in the compound, it was 

treated ivith moist silver oxide to replace it, by an 

hydroxyl group. The whi t e monochlorcamphoroxime was 

dissolved in water and an excess of pure silver oxide 

added. This seemed 1:0 h3.ve the desired effect, for upon 

shaking, the dark brown s tlver oxide was changed to the 

grayish white color of silver chloride. The excess of 

silver oxide, together with the silver chloride formed, 

were filtered off, and the water solution avaporated on 

the water-bath. An examination showed that the substance 

had been decomposed by evaporation leaving a black residua. 

Repeated att~mpts were made at different temperatures, 
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to obtain the substance undecomposed. In each case the 

substance turned black, showing every indication of decom

position. Similar results were obtained by using an al

coholic solution instead of a water solution, and evapo

rating in a vacuum dessicator over sulphuric acid. The 

fact that the chlorihe was removed as shown by qualitative 

tests would indicate 
,)) H Cl 

C8 H,/'-. I 
C-NOH 

but the dark residue 

the following reaction: 
/CH-OH 

AgOJf = CK H,.('-' + Ag(!I 
C-NOH 

obt~in9d in every case seems to 

indicate that a silver salt of the oxime must have been 
CH-OH 

farmed of the formula, C8 H,4 (I This would naturally 
C-NOM. 

be unstable breaking down into silver oxide again. 

When the monochlorcamphoroxime is treated with 

smdium hydroxide quite a different reaction takes place. 

When strong caustic soda is used the white substance turns 

instantly into an oil, whtch refuses to crystallize when 

allowed to stand in water for some time. A marked change 

has taken place inasmuch as monochlorcarnphoroxime is in

soluble in ether but soluble in water, while the sodium 

hydroxide derivative is very soluble in ether and insoluble 

in water. By using a more dilute solution of sodium 

hydroxide the substance does not turn into an oil, but 

becomes a soluble white powder. This was separated out 
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by means of a separatory funnel and evaporated to dryness 

when a waxy substance of marked. camphoric odor ap1)eared. 

When stirred for some time it became an apparently dry 

powder but allowed to stand it slowly changed to an oily 

mass, which would not harden over sulphuric acid. This 

change to the oily mass took place more slowly in the cold. 

The apparent change is accounted for in this way. By 

using moderately strong caustic soda soiution a double 

reaction takes place just as was the case with silver 

oxide, forming at the same time. a sodium salt of the oxime, 

and replacing the chlorine atom with hydroxyl. The 

re·action would then be: 
AH-OH 

C10H1"NOC1 +i.Na.OH = 08' H,.1, \ 
· CH......____ C-NONa 

This breaks down into C8 H,4 ( l /0 CN_,,, 
and sodium Rydroxide, which is supported also by the fact 

that whan the white insoluble powder was placed in water 

the latter took on a strong alkali reaction. After the 

powder has thus been treated with water it is quite stable 

in the air, and may easily be handled without danger of 

decomposition. One analysis gave the following results: 

0.2117 gr.substance gave 0.5719 gr.002 1!.nd 0.1695 gr.H~O , 

Calculated for 
C,oH,,,.-NO ; 
c ......... 72. 72 
H ....... . .. 9. 09 

Found ~ 

73.76 
9.23 
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·when a still more dilute solution of sodium hydroxide was 

used a powder was obtained which did not change perceptibly 

in the air, but to make sure of no change this was also 

placed in water, when it ch.anged to a baautifully crystal-

lized powder which was very stable in the air. It is 

efflorescent, losing its water of crystallization on ex-

posure to the air. Its weight remained const ant even 

after standing over sulphuric acid for forty eight hours. 

The substance does not have a sharp melting point, begin

ning to melt at 75° and being all changed at 87° to 90°. 

Two analyses of the substance gave the following results: 

I 0.2260 gr.substance gave 0.5702 gr.COL and 0.1775 gr.HzO 

II 0.1287 " " " 0.3261 " " 0.1175 " " 

Calculate.d for 

c ......... 68. 96 

H . .... ..... 9.19 

Found -. 

~ 
69.102 

10.14 

68 .808 

8.72 

If a dilute solution of caustic soda only replaces the 

chlorine without forming the sodium salt, this compound 

would be formed. 
CH-OH 

C8'Hts/( I , 
C-NOH 

but the aihalyses do not correspond to such a formula, but 



'ff rL ~ :e r,--,,._J -~ ._.___~~ 
if now two moleculesf'.of a new substance thus: 

2 C10H17 NO.z. - O.:i.,H3~N;{,_03-tH .z..o 

the analyses hold good as shown above. The structural 

constitution of the substance would then be: 

.>1e. '-. e."")1 o -- ~I e 

e 
e.. ;r('!> 
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