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mole per mole of ~~e;;H~~ t~'l.$ pre­fenilble !l:o ha.ve :the equi!vail~. of ;3,'1: .iliea:&t two so· 

ss· 

·:·.":!'" 
·~·-< 

amowit eqw.wlent t<hatJea~ ,Qne , i:n9l~\~ . mole of the rca!InPheiie ia.cted·;:~;-an .. · . excess of. the acid;' for.~ple,: 2 .1to l mdles. - ·. whm R0 i8 att ~ •mdbil! deri:ved: .f:rQm a per mole of camphenecis.US'Cdt;·9iD:'e ma;xim.um C1_ 8 cat'boxylic acid - iand! R1 .is 8! hydrogen yields of the ronnami~:~Und!aire dlercby­atom Ql' e C1-a aDkyt group. These colilpOunds obm.ined. In additimr:.to 'Sul!phuri.c .add~ .:the dS are used: as ~g materiai1sin! icCr.tam Of the sUllphonic a'Cids; .. :t~ .a!cld'S ba'Vi.nlg,a ,....:.;HS03 20 processes drescribed and dlaed m t!he spec:i- group, are sttiteblie:m,ithis,~.,J~~ ... ficatfoDJ of our roperu:ling appaiioaJtion: · No. of. stich S'liJiphom.c :acl.dS · .ilhat '' D)igbt be ·. > . 1"6533/56 (S~ Nro. 804~79). In accord• mentioned: are ·ai~ sU1¢0nic'-acl.ds'such .as em:e with one embodim:e:nt of. ll!he present in- metlmne sulphoniC acid and eihant:,"-~ic. 70 . 'VeWOO, ·. 3-(N-.form~mo) isocamp~. is acid, and! aroma'l:i(: .su]!pftOOic acid$. stich ~ JS dbtiamed· ·hr .. inrunately cim'brotiil.g camplrene benzene sulphOnk .acids,; ~toliie:ne S;uilphOiJ.ric . '\ll'itlr~ cyanide and an acid. adds,_ and ·~~en;·$;'li~c_;·~:;; ~-2 >·c'.J'he conyeirsion of camphene ro the 3-(N.. Thus, the fo,t1111lll11d~,.-~.).JJS"~- .. .. ~Y.J.amino)isooamphane ·'8. comenieritlly ·emem1l prepared bydisMJ.-·m·',ican]ipberie 75 

·~·~¥11-~.§:~~:i:JJi~ 
~...(::it:.has ~ lf9lJlld dmtt when; ithis reaction miXture between · abOuf '()0 and' ·5-0

' C; ··The 
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.. w sol'Ve C). 25-35 :;IMJ;; atJ00° c .. m order 
' ,; · to a-em.oVe tl}e :re:ma.µiin:g ~. The 

residue was disSolved m 140: cc. n>-heptane at 
1000 .<:.· After·ai11. ithe residue :had:-· gone .into 

S sOlUtion, it was' coo11ed>slowiy· 'With-· agitation in Qrdt:,r .to aUow slow· crys~ti<m.. After 
,:;:~ 5°_houts 0 :ii:he.;tempeniltlire had!: .. falle:n it.o -~ 

25; C.:; and :a ·.oopious white ~tat~ ~ad 
~ ·.The :tIUtUre was cOOh:d ,wtth:;.~ 10 to S 0 ·C.:ifo.r.'8~lO ihours, filtered-and 'W'aShed 
with cold ~heptane (3 x 10 CIC.) . and :fina:My 
with 3 ~ 15 ·cc. of pet!i'Oleum ether. The dl-3w 
(.formymmino):isocampfume so olbta:intd· mellted at 160-1'63 C. · . . · · ts . rEXAMPLB 2 . 

Prepamtion of 3-(N-iformy:l.'amino) 
.isc>Camphane 

Into. a 5-Iiitre· bee-necked rowid-bottomed 
flask equipped · wiri:h. .stlrier, ·dropping funnel 20 and thertn:onietet, ~ added! 325 ml:. of ~ acetic acid. Then; ipo.r1lionwise, 6! :tOta1 of 13 3 

· g. of sod'i.um· cyani~ (granular, 2.·6 male) was 
added with stirriing iwhil'e hQlding !the ttem­
perature at H 0 .C. To the 'thick ~hite sl'U.rry ·25 was added dropwise ai previously prepared 
_cold: mature of _325 mrt ·~ a'C'et:ic acid 
and: 360 :mi1i. IOOllC. sulphuric acid. ·Aflte:r add'i.­
:f!ion: of a: few mil. at 15 ° C., the thic:k slurey 
thinned S:lOWlly ancl= the remainder of the mix-30 ture of mlphuric and! gilacla;l actmc acids-· was 
added at 0-2 ° C. A totail: of about 2 hours :was reqUi:red: for. rthe adtittion. Af.ter addition, 
Stirring was. continued ·for ·15 mmutes-. Then 
dro.pwise, over an hour, a solution of 178 g. 35 (l.3 mole) of dl-tamphene m 50 mt of glacial 
acetic acid was: .added :while keeping the ·tetn;,, perature :a.t ·about 0° C. (±·3°). · 
.. Srtirrlng was conillinued for two hours 'at 0° 
C. during which time a: silight pinl:ish-yeliow . 40 colour developed in the reamono· mixture; The 
c.ool!ing ibeth :was removed end rthe rempeia­
·tl.JR) ailiowed to rise to 15-20° ·c . .in aboUt 
2-3 hoti:rs." The ice baJth Was: :then :replaced and whd:le holding the· 'fimpem'tllre ait · arbotllt 

4.5 2~° C.,, the m~ ~ ~?Uail:y diiuted Wlith 3 :litres of water while S1ilmllg ;vigorously. 
After mr-houror t,WO Qf good agia:doo at room :temperan:ure, me oi.ly produot ·:was ~cted 
with 2 x 500 rill'. and I x 200 d'. of chloro-

SO f.onn · and the oombinied ext:n1cts washed iwirt:h · )-:x~500 mil. of iMLrter: The dtlorofonn: extract · .... wa$ 'then rendered neutrail: fbY ·stining with 500 
'Inl. of waft and ~uaMy. ia.ddmg sOllid sodium 
~bonate to 'l'he miJJtUre un1tM :the aqueous SS 1)~.had a: pH of about .7;· :r.equired, approxi-
~Y. &8 g. of NaHC03 • After separation the 
~oiof0r.m·Ia~ 1Wa$' :w.a:shcid! mth 2 x -soo·am; . 

:'!('·· ... 
. ~~·er, ¥ect· ?Ver dt!iciuDl' chloride, '~d · ... ~: ifiltra:tion• die:soMmt :·was ranoved in ~b :.~on~ ~·'.baith. iA sotkfs<>mewhart 
<~~esiducr 6f 231.2 g. -~ dbtallred·. : After 
~ -of .. Jasf traces of diloroforin·: by 
~ted ~Wishing With petroleum ·ether; .the 

.-~~ ~~ ·iwas ·. finUly. refluxed! With , about 
Q.;J 500 m[. petroleum- ether (b. 30--60~ :C) 

·-
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. ·Anal OMcd. for C10H'11N.~PO, (404.53): 
C, 47.80; H, 8.83; iN, S.58; P, 12.30. 

Found: C, 47.84; H, 8.69; N, 6.70; P, 
11.94. 

The phosphate is a: :whi-te crystaIMne salt, 
soluble m waiter, but insol'lible in ethanol. It 
mell.tts at 281-283 ° C. with effervescence. 

ExMiPLE 4 
Ptepara'l!ion of 3-acetamido isocamphane 

· To 30 grams of dl-3-aminoisocamphane 
(m.p. 174 °} was graduaE.y added: 120 ml. 
acetic anhydride Wim externa:I cooling. After 
adding aboot one mi. of cone. sulphuric acid 

';. w.Lth good agitation a: clear solution was ob-
15 uined, whicli was allowed ro age at room :tem­

perature for about H. hours. The reaction 
mixture was it:hen added slOwly to 600 ml of 
water with cooling and vigorous stlning. The 

:.. 5 whl!te :amoophous precipitate which fo~ed 
20 gradua:l:l.y became crys1Bi]J.ine :with stirring. It 

·:was filtered bv suction, weD washed with 
· water and: air. dried. The dl-3-acemmido-iso­

camphane melted: at 132-134 ° C. 
'~ ?- ·, Crvstailizaition from· hot Skellysol"Ve (b. 9 S 0 

25 C.-i00°; 18 ml./g.) nised. the m.p. to 133-
135.50· c. 
,_. Amt· Ca!lcd. for C 12H21NO (195.3): C, 
-73.T:h H, 10:83; N:, .7.1'8. . 

. · ·~-· . · Found:: C, 73.48; H-, 10.58; N~ 7.18 . 

.. ( .... 30 ... _., .. EXAMPLE 5 
-·· -Prepa'J.'18tlon of 3-(N-ethyil-N-acetylamino) 
.. ,.-; ' · ' ' · isocamphane 

'' · :_- A SOiution of 4.0 g. of once cry&taiized 
dl-3-e.ic$mido isocamphane in 90 mi. of anhy-

35 · drouS ether~ was added over a: period of 25 
minutes with stirl'ing to a: solution of 1.75 g. 
(0.()416 mole) of lithium· aruminium hydride in 

· · ' ·100 ml. of absolute ether. After refluxing for 
... 3 · ho'lir-s, the mixture was slightly cooled· and 

. 40 < :With. vigorous stirring 8.3 mt water was added 
.very cautioUS'ly. The whtte granular precipi­
ute was tfiltered: and: <WaShed! with ether. The 
ether ~as were washed with 2 x SO ml. 
iwater 'then- dried over anhydrous sodium sul-

45. phate. After concentrating the ether extract 
to· a:. sm:aM! volume, ethereal HCI was added 

··· -:··· with !COOliing :to a pH of about 3. The resulit­
( H , iilg white rpreclpitate awas fihered. by suoti.on-, 
. >>.~ed! with. ether (untli free of HCl), then 

·· 50 ::- air' dded. · The dl-3-(N-ethy.Jammo) isocam-
phane hydrochloride melited at 248 ° C. CeysW:­

. ,- .. ,,; .. dization · from boiling isopropanol (225 m!.) 
· -\~£t:Y gl.ve: · ptire · dl-3-(N-ethylamine) isocamphane 
· ·.'· hjdrochilOride, melting at 260--1° C. iwitli 

. ~5 · · d«:omposition. This prepantiion is descn'bed 
-. m ~mmple 3 of s~eci1kaition _No. 165.33./56 

. (Serial No. 804,879). 
;.· ~· i ·::The iN-ethy!' compound so obtained is 

:treaited with acetic anhydride in ithe presence 
60 of. a small amounf of sulphuric acid as de­

. scribed: in Example "1-, the acylated derivative, 
viz'. 3-(N-ethy.l-N-aoetyi"-ammo )-isoeampha.ile, 

·· -· · is obtained. 

ExAMPLE 6 
Preparation of 3-(N-butytylamino) 

. isocamphane 
n-Butyryl chloride (16 ml.) was added in 

portions with ice cooling 10 8.0 g. of dl-3-
aminoisocamphane, followed! by the grad°lm'l 
addition: of :80 m.lo. of 20% sodium hydroxide 70 
solution. The mixture wa'S vigorously agitated 
until reaction had ceased and ithen diluted with 
150 ml. water. After extraction: of the reaction 
mixture with 3· x 80 ml. of lbe:azenes the com­
bined extracts were :washed: iwith 2.SN NaOH 75 
(75 ml), water (2x100 d.), 2.SN HCl (75 
mt), and again with 3 x 100 ml. of water. 
After drying the extract and :removing the 
solvent, dZ-3-(N-but.yrylamino) isocamphane, 
melting point 75-76.5° C. was obtained. 80 

Anal. Cakd. for C14,H26NO (223.35): C, 
15.28; H, 1L28; N, 6.27. .. 

Found: C, 75,49; H, H.01; iN, 6.33. 
·ExAMPLE 7 

Preparation of 3-(N-3,3-di:tnethylbutyryl­
ammo) isocamphane 

85 

To 6.0 g. of dl-3-aminoisocamphane cooled 
in dee water was added a total of 12.0 mt 
t-butylaicetyl'-'Chloride in 3 mt pomons :with 
swirling ·over a period of about 10 minutes. 90 
To the ithick slumy was theD! gradually added 
a· !I:~ of 60 ml. of 20.% NaOH with good 
agitation. After shaking for 2-3 hours, the 
reaction mixture rwas diluted! :with 200 ml . 
water and extracted with 3 x 60 ml-. lbemene. 
The benzene extracts were :washed with 2.SN 
NaOH (SO ml.}, water (2 x 80 ml.), 2.SN NCI 
(SO ml.), and finally with 4 x 70 lllll. water. 
After drying over magnesium sulphate and 
removing -the solvent, -the crystalline dl-3-{N-
3,3-dimet:hylbutyrylamino) isocamphane melt­
ing at 106-8° C. iwas o'btained. 

Crysta:1Mzation from hot Skellysolve C. (O.p. 
95-100° C.) gave pure product, meliring at 

· 107-108,5 D C, . 
Ana1. Called. for CuH29NO . (25-1.40): C, 

·16.'44; H, ll.63; N, 5.S7. 
Found: C, .76.13; H, 11.4.8; N, S.S9. 
·WHAT WE CLAIM IS:-
1. An isocam.phane CO!lllpound having the 

general formula: 

i 

' ........ ,~~; 

95 . 

100 

105 

110 

in which R0 is an acyi' tadi~l. derived. Ir~ 
a C1-s catboxylic acid and: R1 ·is. a hydrogen· 
atam or & cl_ a:lkyl group. . . ~;.<. ~ ; us 

2.· 3-(N-Jormy~ino):isocamphane. ::_.,,{· . . ·' 
. 3. 3-{N-acetyilammo)-isooamphane. .- . r/. ~-/ ) 

4. 3-(N-ethy~-N-a~ty~~Ocaipphaiie. I\ 
5. 3-(N:..butyiyfammo)-iso.camphane. : · 
6. 3-(N-3,3-dimethyJbutyeydamino}-isoaun- uo 

phane. . · · 
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7. The process thail; comprises brhigiiig 
camphene into hmm.ate ·CODJtact wiitb: hydrogen 
.cyanide m :the pl'CSerice of sulphuric acid or a 

· sulphon:i.c acid ro pr.od'uee 3-(N-formyilamino)­
S isocamphane. 

·8. A process as da1itned m. Cbim .7, iii 
· · .which the ;hydrogen cyandde ~ forined iii situ 

by "miotioni Of a: cyanide smlit :wit!h tthe ~d .. 
· 9. A process as cla1m.ed in: Claim .7 or 8, 

10 m which the reaJCtion is carried Out m an 
~tia:lly . anh~us med!ium comprising 
~ iacetl.C acid. 

· · 10. A process as claimed m any one of 
Claims 7-9, m which ait ileast two moles of 

lS hydrogen cyanide are present ito every male 
of camphene. 

11. A process as claimed m any one of 
Ctamis .7--10, camed out by ~ ithe 
ttacil81lts at 0-5 ° C. and aillowing :the mix-

20 wre !l:o iwarm: up to a!bo1.11t 20· C. 11:0 complete 
the reaction. · 

25 

. "12. A process as cla>ianed m .Qlaim ·7, sub­
stantia!lily as diescr.i.bed in Example 1 or 2 
hereinbef ore. 

13. The proCC6S thait oompmes reaoting 3-
(N-formyilamino}'isocamphane wi'llh a base to 

. produce 3-aminoisocamphane. 
14. A process as dadmed m Ola~· 13 
~ out !by :refluxing a111 aq_ueoll! methanolU: 

30 solutl.011! of 3-(N...fonnylammro)-!lSOC8Dlpbane 
and sodium hydroxide or potassium h~xide. 

15. A process as claimed in Cbmm: 13, sub­
switidy· as d'eSaibed m ·Example 3 herein­
before. 

35 ·16. A process as oklimed m ~:r one of 
Ohlims 13-15 in which: :the 3-(N...formy11.. 
amino }iisocamp.hane ha'S lbeeni preparred: by a 
pr(x:ess as claimed m any: one of Olallns ,7:-12. 

"17. The process bt comprises reacting 
40 3-aminoisocamp.hane with m acybtdn.g agent 

dretived f.roin a! C1_ 8 car.boxylic acid to pro­
duce . a icompound . as claimed! int Claim 1 in 
which R 1 is ao :hydrogen, e'IXlm;. 

18. A process as claUned: in Claim 17, in 
45 which !the acytlaitin:g agent is deri:ved ifrom 

acetic acid. . 
19. iA. process a'S omn:ed m Cl!aim- ·17, int 

whi~ .die.: acyilaiting 8lgeDt is deri.'VM from 
~ueync IBK:ld. -, .. :. . .. 

50.~.~o; _ A .. Piocess; as iciaim~ m ~Imm 11, ·in 
·;-~whk,h _the acylattng agent lS derived. mm t-

. · l>ut.y!aredc acid. 
._. 5:::...~L' A pr.cx:ess as claimed m any. one of 

_: ~ :.:q~ 17-20, m whi~ ithe acyladng agenit 
~ · SS" ~-i's an- acid chlotcide. . 
- -. · c -~: - A ~ a'S oWmed m an.y one of 

·>.. -::QeAms · 117~~;}.iE which the acy.Ia'llinig agent 
. ~' isO:fue. acid ·-q~/or. d.its. anhydride, and me 

·. · .. :~on is · qlriiect .·out m !the· presence of 
60~~-~~. . 

· -~. _A_pi'occiS :as clawed m OaW 17, sub­
stmt:Wity as desan'bed in any one Of Exiamples 
4, 6 and 1 hereinlbefore. 
· 24. A process as claimed! dlll :any one of 

65 Claims 17-23 in which me starring ma'teriail 

. -- ---···-· -·--·-· ----=-----:- ...... _~-------·-· -·-··-

has been: ~ by ai process aeco.rding to 
my one of .Claims 13...,-16. . .. 

· 25 . . The proooss tlmJt comprises .reaoting a 
compound: .halving the generail formula 

70 

in which R1 is a C1- 8 ~ group, witih an 
acyJ:ating agent derived from a C1-a ca'l.'boxy.lk 
acid cto produce a compound! es ola:imed m 
OJ.am 1 in! whidl R1 is a Ci-s aikyl group. 

26. A process as claiim.ed: inl Gbuim 25 in- 75 
wlving ithe acetyJ.atioDJ of 3-(N-ethyil.ammo )­
isocamplmne ito prodUc:e 3-(N-etlhyll-N-acety[;.. 
ammo) isocamp.hane. 

27. A process as o1aimed :in Claim: 25 or 
26 ini :which i1he acy:!Bting agent iis an acid · 80 
chloride. 

28. A process as cliaimed m Olaiim 25 or 
26, in: which :the acy.IMing agem: is the acid 
a.n:hjdrlde, and. ithe acyJ:ation. !is carried out m 
the presence of. sulphuric acid'. 85 

29. A proces& as claimed in Cbmn: 25 sub­
stmJJllialiy as descrilbed m ~ 5 herein­
before. 

30. A process ~ claimed in any one of 
Qaims 25-29, m which the stao::tmg maiterlai1 90 
lms been! prepared by a process dtsc:ribed and 
claimed! m the speofficati.oD! of our ic:q>ending 
apptlicatloo No. 16533 /56 (SerW No. '804,8,79). 

31. 3-(N-fo.rm~~hane when 
prepared by a: IP1'0CCS9 ias claimed in any one 95 
of Clarims ·7-12 or an obviOl.IS c:hemii<:M 
equivailent of s-uch a: process. · 

3:2. 3~inoisocamphane when prepam:l by 
a process 88 claimed m iany one of Olaims 
13-16 or an obvious dlemb~ equiwient of 100 
such a p1,'0CeSIS. · 

33. A compound ·haivin;g me geneta'l formula 

. CH3 ...,H 

N'-R" 

CH3 

CH3 

in whlch R 0 is an acyl} group derived from a 
Ci-a carboxylk add, wheni ~ by 111! 

process.as daimed in any one of Oa:ims ·1.7-
24 or an obvious. ichemioait equivailmt of such 
a proces'$. 

34. ·A compound.1 hairing Idle genera form um 

\ \11\11\ \\\I\\ Ill\\ \\1\1 \\ \'I\ 
* C L M S 

105 

110 

. ....., 
.. 

I 
l 

.l 
j 
I 
; 
j 

1 
' ~ 
-~ 

; 

I 
l __ _) 



'· 
i ,. 
I. ,. 

I 
f 
i 
J· 
r 

\ 

; 

I 
i 
I 
t 
f .. 
' 
}; 
f 

' 

:.·:,. 

.-··:=· 

. -~ :.· 
' .. -~ ... 

Leamington Sp~: Printed for Her Majesty's Stati~ery Offi~~ .bY the Courier Preis.~i9~!f. 
Published at The Patent Office, 2S, Southampton Buildings, London, 'W.C.2. from whim 

•·:•. ··--.... · ...... : ~-: 

~ .· ·~.. . .... · .. 

: .. -··.' . ."·-

"; __ .· -.·. ~ :- .: .. 
. . .:.~ '-~ :· .. ... : 

:,._. 

copies may be obtained; -

1111111\ \l\11\ 111\l \\1\1 \\ 1111 
* C L M S * 

·.= •• :,·:. 

. . .... .·: ;) 

... . . . .', ~-. : .· .· . 

. . ... :.:-:. 

. :_ -~ 
~ : . 

·-: ·.·:, .. ' ·· .. ; .. ·.;· 

; . ,~. . 

,·:· 

. -
... 

~ . ·. ~ . 
!:'• 

......... 

_.--1·' 

. ~·:.. ~: ......... - - ~- ·' 

. '.:::;-'~ .: .: . 

.. .. ··-- ... :...:..· ... -.. ~--. .. . ..... . 

·:;:. 

........ -~ 

~-

-.=·t: 

.. ~ .. 

-.;.· . 

. ··~. 


