P

Index at acceptance-—Class 2(3), CZB43(CI Gl)
lnternatlonal Cluahcamon'—_CO?c. :

COMPLETE SPECI:FICATION
Isocamphane Compounds and then' prepa!‘at, on

\ . No. 2!68/58

- . “Application madé ;n Unlted States of' Amenca on ju
/. . (Divided out: of No. 804,879) B
e *Complete Speclﬁcat[on Published Nov 16 l95 '

PATENT | .SEECIFICATIQN o

We, MERCK & Co., INC., a :oomporatnoxil:
duly organised and existing und@r the laws o
theySwte of New Jersey, United States of
America;, of Rahlway, New Jemey, United

‘States of America,” do hercby declare the

invention, for which we pray that = patent
may be granted 10 us, and ‘the method by which
it 48 to be performed, to be _particularly

. m : dacnbed in and by the following statemert: —

"This - invention is concerned with nuvel

: lsoeamphane cmnpounds

.In_brief, this invention provides new N-
substituted: derivatives of 3-amm01socamphane

"havmg the genml formula:

: 2

whereR“J"sanacylrwdncaildemved'ﬁoma
C,— catboxylic acid end R! is @ hydrogen
atomomaCHaikytgmup These compounds
are used ag starting materials in certain of the
procwsesdacnbedanddmmedmﬁaespem
ficationn of. our. joation ~ No.

: copending -applli
. 16533/56 (Serial No. 804,879). In mccord-

: vemnom

. ;ofmy'rammo)mocamphane

. ditiohs.  Although

_ {Price 35.6d.)

ancemthoneunbod:mmtof'thepmmrun-
‘(N-formytlammo) isocamphane ' is
byl intimately contacting camphene
'w1'th hydrogen cyanide and an dcid.

~The iconiversion: of mmphtme to. the 3-(N-

ected . by  intimately con camphene

'. 72’151?. ‘hydroger cyanide and sulplnmc acid or
“2>sulphonic acid in glacial acetic acid-at fow
. .Fetﬁpmm

16 . umder&senm]dyanhydrousconu
higher temperatires can be
used; it has béen found: that when this reaction

‘is carried ot at témperatures below about 20° .
1 " Comaximuny yields of the desired formamide

Lare obmmed under optimum: condi-

"uons“' Gmermlly it is preferred: to effect the
reaction by mixing the reactants ant tempera~ s

fures

abOutO and5° andthcn

. conveniently .

. maintaining - the ‘temperatare of . t

acid or a cyanide: s_allt j

hydrocyanic acid in. .Situ
amdpresen-tThJe ' acid should be. -
-praentmanamoumteqmvalenvtmatleastone

mole per mole of camphene.-Howevet, it is pre- - S
. ferable to have the equwailbm of at least
fre d 2

mols of h

1 - essentiglly: Irous:.con-
ditions.” The ‘aicid: should bepresmt n att
amount. equivalent to--at- least .one . mole, pex_'
mole of the camphene reacted r
excess of the acid; foremampl, ,1to3mcles _
per mole of camphene is:used; since maximumy
yields of the formaritide compoimnd-aire thereby '
obtained. ‘In. addition:to ‘sulphuric acid, the 65
suliphonic acids; e, acids having —HSO o
group, are suitable ini. this reaction.. Ex

of such sulphonic ‘acids - that ‘might be &

mentioned are. alkyl. sulphomc acids ‘such ds
méthane “sulphonic acid and:-
acid, and aromatic sulphonic acids such-as
benzene sulphonic - acids; toliiené suﬂphomc L
acids, and naphthaiene: sulphomc' Is: =

: ’l:‘hus, the. formam1du comipounid:

cyanide,: cooling: the ‘resnlfnng so!utl ;
temperature of about 0° C., and then adding:
mixture of “sulphuiic: amdfunn ‘acetic dwhn

mixture between about 0 a-md' ol The_h
raulung reaction mixtiré ‘is- mhm aﬂu'wed o
nse 0. about 20‘ hllch “tthe -

ethane sulphonic. 70 S



t "'.-;m-gf thefomamxdcmmpound wn:ha'
““siitable” solvvm;;ucélom as‘;h Mchdom‘;m s’gl‘he

uot dg:reco e ‘orm: soly-
prod a&dmg @ dilute solutiony of an aqueous®

5 aalkah such as sodiumy bicartbonate to the

_ chloroform extriiét untif the aqueous layer Has

a pH of about 7 to 8. The chloroform solution:
is then washed with water to remove. the
excess alkaliand finally dried and’ evaporat

10 to dryness under diminished: jpressure:.
. residue so obtained is dissolved in petroleum

ammo)mcampham in: crystatline form.,
con-vm-ted rto 3-amanoxsommphane by reaactuom

W‘Lth 2 base Thus, nwhm an aqueous methanolic
' f Ide’oompound and an’

solvem, ;-emovmg the 3-ammoas ¥
steans distillation, extrdcting the pmduct from
25 the distillare” by' extraction with @ water-
immiscible sol'vmt for the 3-am-mmsocamphane
and évaporating the solvent exwract, = -
- In aocordance’ with a further embodiment of
 the jinvention, other N-acyl derivatives: of -3~
. 30 gmmmsocamp}mnh:n:te fhmduced by ‘reacting
-aminoisocamp! with ‘an acylating egent
derived from a C;_, aliphatic carboxylic. ac1d
- Thé: remlﬁng ‘acylaming “compound:. can -be

veduced; in aocotﬂance with methods described

35 and claimed-in'the specification of our copend-
_ . ing a tion - No. ‘16533756 {(Serial No.
804,879) to- prodtxce ithe corresponding 3-(N-
Tower alkyl ammo) isocamphane or 3-(N,N-
d*x—lcwer ailkyl’; amino) ~ isocamphane. *-For
exam;yle, 3-(N-eﬁ1y|1ammo) -isocamphane s
produced by reacting 3-aminoisccamphane with
about one mole- eq\t;:;lenm -of acetyl chloride im
the presence of to produce 3-(N-atsty‘1—
amino)isocamphane, ‘and ‘reduoing this com-
45 poéund Wwith en aluminium . hydride, *Alterna-
tively, the. monnaacetyrl dmva'twe may alko be
prepared by reacting’ the amino camphang with
 glacial - acétic acid .or "preferably acetic
- anhydride in the preséace of a small -amount
50 of sulphiuric - acid, In- accordance " with ‘the
a-bwewdescrlbedmﬂhods of ithe present invén-
tion;:the-N-acetyl, N-propionyl, N-butyryl, N-
hexanoyl, N-octanoyl;, N-isopropionyl, and: N-
. isobutyryi: d'envau;ivm of 3—amm01socamphane
55 are dbigined
oo The NGy a!lky'l) denvamivs of 3-ammo—
wdoamphane, which: are part of-the irivention
" clafmedt iy the spécification of our Sopending
~ application No.: 16533/56 (Serial No. 804,879)

.60 are convered to e 3—[N-(Cl_s)carboxy\hc |
a:cy‘l)—N—(-CH ea]kytl)—ammo isocamphane - by

_ reacting: the ‘méno alkyl derivativés with an
acylating agent dérived: from & Jowér: aliphatic
j . peid. Thus,: the acid: 4 ;

. 65 mﬁhepresemceofsuhphummd For example,

~almindum: hydtmde dn aocmdan@e WAL

ether and then cooled. to obtain 3-(fonnyl-
In acwrdance with & further embodiment of "

‘point, -for the aqueous as..well a5’ the ¢

finally washed with 150 cc.: portlbné-'o Ay

layer way dried -over 20 Qn ofanliydeols”
sodium sulphate, filtered ‘and e Fated:on-"
the steamr bath in e vacuum'.-of 2j¥5}5y.

ide may be:used

3-(N-acetyil~N—ethytlammo) qsocamp

produced by reacting 3-(N vl kg
.:camphane with acetic anhydrid 'in it
of a small amount. of sulphuy
acetyl -derivative on treatme

wention; claimed, in the specificaiion.of
pending app]:muon No. 16533/56(S&
804,879) is reduced to ithe: diethyl dg -
-The following examples are glven.-.,or-,\
putpose of ﬂlusmnom .. _
ExamPie 1. -
Prepararuon of 3-(anonnylhmmo)

isocamphane
Inrto P three-necked flask which had been 80

'eqmpped ~with- an- agitator, thermometer,

dropping funnel and reflux condenser through
which water at 5—10° C, was circulated, 31.7
g. of dl-mmphme was added and 58 cc. of

glacial- acetic acid. The mixture was. stitred 85
‘until all the solid had dissolved: and then with -

stirring cooled to 10—12" C. At this. point

e by 20.cc. of liquid hydrogen cyanide was added.

while con.nnumg the stirting. The solution was

‘miow cooled: t0'0° C. A’ shurry of white crystal. 90

line solid. separated. With: the maintenance of

the reaction temperature at 0—2° C. by out-

side cooling, the addition of a solution of 63.5
cc. of cong, H,S0, in 58 cc. of ‘glacial acetic
acid ‘was begun. Aft@r the addition of abott 95
1—2 cc. of the sulphuric acid solution, the
reaction mixture became very fluid and: most

of the solid dissolved: The acid was added
over a pmod of two - houss, during which
time the reaction took: on a yel‘lowxsh colour. 100
After all the acid: had been  added, the yellow-
orange reaction mixture was stirred for an

. additional hour at 0—2° C. The cooling bath

was removed and the redotion temperature

was allowed to-zise to 22° C. iir 2 hours."The 105

viscous reaction mixture was put under vacuum -

(25—35 mm.) for 15-=30 .minutes with stir-

ring’ in"order . fo. remove most of the excess

of hydrogen cyamide. -~ - :
After most of the cyanide -had been removed 110

the reaction was quenched by the slow addmmon :

.of 500 cc: of cold watér, The temperature: of
“the reaction was maintained at 18—20° C. by

external icooling. ' The resulting mwlky solution -
was extracted with 2'x 100 oe’and 1.%50wc. 115

of chioroform. Care must’be exerciyed: a -?:tus

extracts contain: hydrogen ¢yanide. The'chloro?
form' layér was washed with 2% 100 cc:of
water and then brought: to a pH- of 7—8: ‘“vl»
a 10% solution of soditim “bicarbona &&

until the aqueous layer was free-of cyafide. : -
After ‘the final water wash, thie chlonéhm‘"' '

mm, to
chioroform " distilted, the yellow viscous regidiie .

was flushed with 100 cc. of mhepmne (Skelty. 130 |

dryness.. When' pmcn.caﬂ*“y- no’ Mmore. . .-

.’y




60

804,880 I 3

10
15

20

30

35

45

50

L

s

 solve C) at 25—35 mm: at.100° C, iz order

to remove the ‘remaining . chloroform,: The
residue was dissolved in 140 oc. -heptane at
100:. C.: After-ail the residue had-gone into
solution, it was cooled: slowly with- agitation
in: order to aliow slow- crystallization, After
5 hours:ithe .témperature had: fallen to 20—
257 -C.-and ‘a “copious white precipitate had
to: 5°-C.-for 8—10 hours, filtered and washed
with cold n-heptate (3 x 10 oc.) and finally
with 3 %15 cc. of p‘enrgl:;m ether. The gg&
formylamino)-isocamphane so obtained m:
gx obies C. - . S
© o . ExaMPLE 2
Preparation of 3-@-formylamino)
Into.a S-litre three-necked: round-bottomed

flask equipped with stirrer, dropping funnel
and thermomieter, was added: 325 mi. of glacial

_acetic acid. Then, portionwise, a total of 133

g of sodium cyanide (granular, 2.6 mole) was
added with stirring while holding the tem-
perature at 15° C. To the thick white shurry
was added dropwise & previously prepared
cold mixture of 325 mil glacial acetic acid
and 360 mi. conc. sulphuric acid. After addi-
tion of & few mi. at 15° C,, the thick slurry
thinned: sfowly and: the rémainder of the mix-
ture of sulphuric and: glacial acetic acids was
added- at 0-~2° C. A total of about 2 hours
was required for:the addition, After addition,
stirring wvas. continued ‘for 15 minutes. Then
dropwise, over an hour, a solution of 178" g
(1.3 mole) of di-camiphene in 50 ml. of glacial
acetic acid was added while keeping the tem-
perature. at ‘about 0° C. (+3°). o

- - Stirring was ‘continued: for two ‘hours ‘at 0°
C. during which time a slight pinkish-yellow
colour developed in the reaction mixture. The
cooling: bath was removed and: ‘the telnpera-~
ture allowed to rise to 15—20° 'C. in’ about
2—3 hours, The ice bath was then replaced
and while holding the temperature at about
20° C,, the mixture was gradually diluted
with 3 litres of water while stirning vigorously.
After auhmn-mtlr]r u_vg:l-oef good: agitation at roorg
temperature, the oily product was extracte
with 2 x 500 ml. end 1x200 mf. of chioro-
form and: the combined extracts washed: with

- 2% 500 mt. of water, The chloroform extract
' vds then: rendered nieutrat by ‘stirring with 500
. ‘md. of water and gradually: adding solid sodium

Jicarbonate to the mixture until the aqueous
“phase had a pH of about 7; required, approxi-
“iiately 88 g. of NaHCO,. After separation the
chloroform layer was washed with 2 x 500-mi.
of water, diried- over ‘calcium: . chiloride, ‘and

-~ -after filtration the - solvent -was removed in
0 " Yacuo on the steam' bath. A solid somewhat
" ~suicky-residue of 231.2 g. was obtainied * After

remayal -of - last: mﬁ? -of “chloroforin f-tgy
repeated swisliing: with petroleum ‘ether; the
cake was' finally refluxed with © about

S00 mi. petroleum ether (b. 30—60° -C)

product is filtersd

untid @ ihick crystalliie, shurry v’ obiairied. '_'

After refrigeration for a déy, ithe white orystals
line mass was filtered by’ st
petroleum ether (2 x 125 ml.), then n-heptane
{2x 125 ml.) and ‘again: with petroleum: éther

“Station, svashed with -
0

(2 x.125 ml). After aif drying at ‘room: tem- -

perature to constant.-weight,  180.6 g: of . the
dl.3+(N-formylamino) isocamphane melting at
160—165° C. was -obtained; R
The -combined . petroleuni: - ethér:- and: -
heptane washed ' were concentrated” under

7

diminished pressure ‘anct the residual oib dis

solved: in & minimum amount of hot petroleum:
ether (about .75 ml.). The resulting “soluition
was placed in the refrigerator for two days.
The precipitated dJ-3-(N-formylatnino) iso-
camphane was ther: recovered by filtration”
and washed with petroleum . ether. and n-
heptane as described above. Obtainéd:. 126-g:
(1>f4pro(c:imt ‘having a melting point of 58—
64°C. . T o TR L
The dl - 3 - (N'~formylamino) isocamphane
(193 g.) was dissolved in 1.9 litres n-heptane
by heating on steam bath. . After clarifying
the' solutionr by filtration, the dlear filtrate was
allowed to’ stand at room temperature - unitil

8

crystallization was complete. The crystelfiné -

by. suction, washed with a
little cold #-heptane and: aif dried.” The dj-3-
EN;menyﬂammb) ‘isocainphane inelted at 169—
74° C.
ExampiE- 3

- Preparation of 3-amirio; phane -~

di-3-(N-formylamino) isocemphene (2175
g.) was dissolved in a mixtuie containing 70
8. sodium hydroxide, 70 oc, water'and 210 oc.
methenol, and the resulting solution: refluxed
for about 16 hours. After removai of the bulk
of methanol (in vacuo-at abour 50° f21); ‘the
alkaline liquor is steam-strippéd: tmiil no moré
ol is'collected, ' The: distillate is saturated: with

10s /

sodium chiloride and the amine extracted: with <

ether. After drying (N2,SO,) and removal of
the ether, the oily residue ‘crystallizes to.cobtain
the dZ-S-a'znihbisocam?hane- as a waxy solid
%ellm(g:at 172--174° " C. 'with softening. @t

After subliming the - product . under
diminished pressure “the " ‘d]-3-aminojsocim-

 phane melted ar 173-=175°'C, - .-

- The amine is slightly soluble in water; lthe

110

115

pH of the solutiont is about 10.5. For further =

identification it was converted: -to the hydro-
chioridé which is obtained in quantitati - yield
and in a-criystalline form by neutralizing the
mse_ with- HCl and .- concentrating . ‘the

120

~Ansk Calod, for C,oH,,NHCE (189.73):

C, 63.30; H, 10.63; N, 7.38; CI, 13.60
~Found: " C,63.59; H, 10.79; N, 7.
1883, LoDl IR
"The hydrochloride is quite solublé &
it does not melt below 300°C.~

way.

- The' phosphaté: was “obtained in & smlﬂar 1

125

130



0

. adding sbout one ml. of conc. sulphuric acid-
agitation’ & clear solution was ob- -
tained, 'wmchwasa&luwedmageatroan tem- -

Sk : WU)th
15
. mixture was then added:- slowly to 600m1 of _

© .. wyater with.cooling and vigorous stirring. . The
'} swhite! amonphous iprecipitate which - fo:med_.
graduajlly beoame crystaliline -with stirsing.: It

35

U Yery cautiously.

' 804,880 ¥

" water and ain dried. : The dl—3-acenam1d'o-1so-
' =:-135 5°%Cs

| BAm'l Culed, for. C,J—ImNO (195 3) c,-.

Ana_ll Calod. for GIJII,NH,,PO. (404, 53)
' -H,883,N 5.58; P, 12:30:"

a winte crysrmlﬂnne salt,,

&1.'_"283 C 'thh eﬁervescme
Preparamom of 3-acemm1do
Lo " 30- gmms of d]-3-ami

acetic anhydride with ‘external cooling.

pm'ature for about 15 hours.  The . reaction’

was -filtered: bv . ‘suction, “well - washed: with

melted at 132-—134" C. - =
jon: firom: hot Skallysolve (b 95
18 m:l/;g) :rmsed the m.p o 133—

camphame
C—100%;-

'10:83; N; 7.18. -
C,7348,;H 105:8 N‘ 718

EXAMPLE

Foumd; .

Paepawmon of B{Nhethyl-N-agefcy'lammo) '

i isocamphane -
Asuluuonof40g of once :

_dt-B-wcemmndo isocamphane in 90 mi. of anhy=

drous -ether; was added over a “period: of 25

. ondnites: mﬂusmmmg.tomsomuonof 175 - g _

7 {0.046"mole) of lithium: atuminivm hydride in

100

7 3 hours;.

".mﬂzvngomomsﬁmngSBmal‘waﬁerwasadded_r

S ‘he :white ‘granular precipi-.
'-m'cewastﬁlterdandtwashedmtheﬂ:er “The

-of :absolute: ‘ether. . After refluxing: for
the mixture was slightly cooled and

"t ether extracts were: washed with 2x 50 mi.
. - apaiter ‘thén dried- over anhydrous sodium sul-

" to’g.small volume,:

phate. -~ After concentrating the ether extract

wes filtered:

d‘t {Ndeﬂly'lamme)

This preparatio

H,8.69; N, 670 P, f

2 osphate:
- -_solublc ‘- water; but insoluble in -ethanol.: It.
hane

inoisocampt
'.(m.p,.174) was. gradually added 120 mf. . _
After (75! mL), ‘water (2 x100 ml.),.2.5N HCt (75

éthereat HC] was added
- pH of about-3; The result- -
: by suction;

fe, " melting at 260—1° C. wrth__;

Preparanou of. B{N-ibu'tyryﬂammo)

- p-Butyryt:

'pOrﬁons with ice .coalmg 'rco 8.0 g of dl3= 7.
grad'ual o

aminoisocamip! - followed: - by:. the -

'_ addition of 80 mi.of 20%: sodium hydrozide:
- solution, : The: mixture was vxgorously' agitated.

70

untik reaction hed ceased: and then diltited with: '
150 mi, water. - After extraction-of the reaction -
mixture with 3:x 80 mi. of benzene, the com~ -

bintd extracts were washed with 2. SN NaOH

mlc), agaunmtthlOOnﬂ of . water.
the extract and removing the

soi-vent, dl-a-(N-a lam:mn) isocamphane,
% point 75—7165 C. was obtained. -
Caled. for €; H;NO- (223 35) C,

¢ - 75.28; H, 11.28; N, 6.27.

~Found: G, 75,'49, H, 11.01; N, 633
- EXAMPLE T
Prepamtwn of 3—(N-3,3-d‘1methylbutyry1— :
- . amino). isocamphane
To 60 g of - dl-3~ammmsocamipham cooled

75

80

. -85'

in-ice’ water was added & total of 12.0 ml. -

t-butyla:cetylw-ch]sondse it -3 -ml, portions with
- gwirling: overa period ‘of about 10 minutes.
gradually -added

To the thick shunry was-then

a-jtotal:of 160 mi. -of 20% NaOH with good

" agitation: Alfter. shaking for :2—3 houss, the

reaction mixture wag difuted with 200 ‘ml:
water and exiracted with 3 x60 mi. benzene.
Thebenzeneemmctswexewushed:mﬂt 2.5N.

- NaOH (50:mi), water (2 x 80 ml), 2.5N NCl

9

(50-t); and findlly with 4x70 ol water. .

After drying. over' niagnesium: sulphate ‘and

removing the solvent, the: crystalline dl-3-(N-
3,3-dnmethyﬂ.butyry‘lammo) mocamptlme melt-
.mg ‘at: 106—-8 C. was -obtained. -
95 100° C) Mhm:fbkflu ysolwe? g
e Ve pure m at
107--108.5° Cga P o rumng
- Ana,. Calcd. -for: CHH,,,NO (251 40) C,

--7644, H,.11.63;'N, 5.57.

- Found: " €, 76.13; H, 1148,N 559
WI—IAT‘WECLAIMIS _—

1. An wocamphane compound h-aﬁng the |

gemeralzform

' 'speclﬁcamon No 1-6533/56 :

100 .
105

110

a
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. Anal. Caled, for C,;H,,NH/PO, (404.53):
C, 47.80; H, 8.83; N, 5.58; P, 12.30.
Found: C, 47.84; H, 8.469; N, 6.70; P,
11.94.
The phosphate is a white crystalline salt.
soluble in water, but insoluble in ethanol. It
meles at 281—283° C. with effervescence.

EXAMPLE 4 .

Preparation of 3-acetamido isocamphane

“To 30 grams of dl-3-aminoisocamphane
(mp. 174°) was gradually added 120 ml.
acetic anhydride with external cooling. After
adding about one mi. of conc. sulphuric acid
with good agitationr & clear solution was ob-
tained, which was allowed to age at room tem-
perature for about 15 hours. The reaction
mixture was then added: slowly to 600 ml. of
water with cooling and vigorous stirring. The
white amomphous precipitate which formed

. gradually became crystalline with stirring. It
-was filtered bv suction, well washed with

water and air dried. The dI-3-acetamido-iso-
camphane melted at 132—134° C,
- .Crystallization from hot Skellysolve (b. 95°

C.—100°; 18 ml./g.) raised the m.p. to 133—

135.5°- C, .
A’na'l, Q,'lcd, for ClgHleO (195-3): C,

. 73.77; H, 10.83; N, 7.18.

- 45.
" to 2. small volume, ethereal HC] was added
-+ ayith cooling to @ pH of about 3. The result-

... (Seclal :
“% “""The N-ethy! compound so obtained is
. treated with acetic anhydride in the presence
. of .2 small amount of sulphuric acid as de-
- scribed: in Examg}e 4, the acylated derivative,

““Found: C, 7348; H, 10.58; N, 7.18.

"Prepardtion of 3-+(N-ethyl-N-acetylamino)
LR - isocamphane

" oA solution of 4.0 g. of once crystallized
. dl-3-acetamido isocamphane in 90 ml. of anhy-

drous ether, was added over a period of 25
minites with stirring to a soludon of 1.75 g.
{0.046 mole) of lithium aluminium hydride in
100 ml. of absolute ether. After refluxing for
3:-hours, the mixture was slightly cooled and

.. vith vigorous stirring 8.3 ml, water was added
very cautiously, The white granular precipi-

tdte wag filtered and washed: with ether. The
ether extracts were washed: with 2 x 50 ml.
water ‘then dried over anhydrous sodium sul-
phate, After concentrating the ether extract

ing white precipitate was filtered: by suction,

T,
ition” from boiling isopropanol (225 ml.)
pave: pire- dI-3-(N-ethylamine) isocamphane
hydrochloride, melting at 260—1° C. with

 * decomposition. This preparation is described

in -"Exn?le 3 of specificationr No, 16533/56
0. 804,879). o

viz, 3-(N-ethyl-

-acetyl-amino)-isocamphane,
is obtained. o

washed with ether (untit free of HCl), then
“aig* deied.” The dI-3-(N-ethylamino) isocam-
- phane hydrochloride melted at 248° C.

EXAMPLE 6
Preparation: of 3-(N-butyrylamino)
. isocamphane : .

n-Butyryl chloride (16 ml.) was added: in
portions with ice cooling to 8.0 g. of dI-3-
aminoisocamphane, followed: by the gradual
addition of 80 ml. of 20% sodium hydroxide
solution. The mixture was vigorously agitated
until reaction had ceased and then diluted with
150 m}. water. After extraction of the reaction
mixture with 3 x 80 ml. of benzene, the com-
bined extracts were washed with 2.5N NaOH
(75 ml), water (2 x100 ml), 2.5N HC} (75
ml), and again with 3 x 100 mi. of swater.
After drying the extract and removing the
solvent, di-3-(N-butyrylamino) isocamphane,
melting point 75—76.5° C, was obtained.

Anal, Calcd. for C, H,,NO (223.35): C,
i75.28; H, 11.28; N, 6.27. S

Found: C, 75,49; H, 11.01; N, 6.33.

EXaMPLE 7
Preparation of 3-(N-3,3-dimethylbutyryl-
amino) isocamphane

To 6.0 g. of dl-3-aminoisocamphane cooled
in ice water was added a total of 12.0 ml.
t-butylacetyl-chloride in 3 ml. portions with
swirling over a period of about 10 minutes.
To the thick slunry was then gradually added
a-total of 60 mil. of 20% NaOH with good
agitation. After shaking for 2—3 hours, the
reaction mixture wag diluted with 200 ml.
water and extracted with 3 x 60 ml. (benzene.
The benzene extracts were washed with 2.5N
NaOH (50 ml.), water (2 x 80 ml.), 2.5N NCl
(50 m-}:g, and finally with 4 x 70 ml water.
After drying over magnesium sulphate and
removing the solvent, the crystalline dI-3<(N-
3,3-dimethylbutyrylamino) isocamphane melt-
ing at 106—8° C, wvas obtained,

Crystallization from hot Skellysolve C. (b.p.
95—100° C.)Cgavc pure product, melting at

6. 3-(N-3,3-dimethylbutyrytamino)-isocan-
phane. . '

IR -

70

75

80

85

R

95 -

100

. 107—108.5° C, . 105
Anal, Calcd, for C,H,,NO (251.40): C,
76144; H, 11.63; N, 5.57.
Found: C, 76.13; H, 1148; N, 5.59.
WHAT WE CLAIM IS:—
1. An isocamphane compound having the 110
general formula: : :
“,"/k.- - - '1‘-. ‘
N o
Chy
Chy . -
in which R® is an acyl radicat derivéd from L
a C,_, carboxylic acid and R! is a hydrogen ' -
atom or @ ‘C,, alkyl group. = w118 g
2. 3-{N-formylamino)-isocamphane, / L
3. 3-(N-acetylamino)-isocamphane. - %, )
4. 3(N-ethyl-N-acetyl-emingtisocamphatic, A
5. 3+(N-butyrylamino)-isocampharie, 5
120
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Y A Theprocwsthaltcompmses bringing
o campgene agig intimate cc;mtls.ﬂctp hwu:lm hyr‘i_lrogen

- cyanide in the presence of s c acid or a

~_ - sulphonic acid .o produce 3-(N-formylamino)-

5 isocamphane.

8. A process as claimed in. Claim 7, in-

“'which the hydrogen cyanide is formed: in sifu
_bymmomofacyamdesa]mwmhthaewd

9. A process as claimed in Cltim 7 or 8,

10 i which the reaction is carried: out in an
essentially anhydrous medium comprising
ghcml acetic acid.

© 10. A process as claimed in any one of

- Chims 7--9, in which at least two moles of

15 hydrogen cyanide are present to every mole
of »oamphene

Apmcessasdalmedmanyoneof

Glmms 7—10, carnied out by mixing the

" reactents at 0—5° C. end a-liowmg the mix-

- 20 ture to warm up to gbour 20° C. ltooomupl'ete
: the reaction. =

12, ‘A process as clmmed in Claimx 7, sub-

stantially as described in Example 1 or 2

hereinbefore.

. 25 13, Thepmcessthatcompmsesmotmg3-

- (N-formylamino)-isocamphane with a base to

- produce 3-aminoisocamphane. :

14. A process as claimed in Claim 13

. cartied out by refluxing an aqueous methanolic
30 solution of = 34(N-formylamino)-isocamphane

- and sodium hydroxide or potassium hydroxide,
15. A process as claimed in Claim 13, sub-

_ stantially as described in ExampleS herem

before.
35 16, Aproc&sasolmmed.m * one of
. Claims 13—15 in which the 3 -formylll-
: ammo)-qsocamphame has been; prepared: by a
_process as claimed: in any. one of Claims 7—12,
17. The process that comprises reacting
40 3-aminoisocamphane with an acylating agent
' derived from a C,—, carboxylic acid to pro-
duce a compound as claimed in Claim 1 in
which R! is @ hydrogen atom:
_ 18. A as olaimed in° Claim 17, in
43 which the acylating agent is derived fromx
- acetic acid,
19, Aprooessasolamzedmolaum 17, in
which the. acytlartmg mft 1s denved from
_brityric acid. -
5020, A process as claimed in Oloiny 17, in
/whm:h the acylating agent is derived from #-
butylabem aocid.
. FAL210 A rocessasolamedmanyoneof
: Claiths 17—20, in which the acylating agent
: 55 "rs an- acid chlomde
A __:Aprocssasolhumedmanyoneof
~Clgims’ 17—20; i which the acylating agent
\rs <the -acid mself ‘or “its anhydride, and the
' Wonlseamedoutmﬂlemmceof
60\s1ﬂp tic-acid
-1 ™23. _A process ag claimed in Claim 17, sub-
stantially as described in any one of Examples
4, 6 and 7 hereinbefore,

24, A process as oclaimed' in a-ny- one of -

65 Claims 17—23 in which the smmng material

has been prepared
any one of Claims 13—16,

"25, Theprooessthwtcompnsesreadﬂnga
compound having the general formula -

ch;-

- - . '- / " B 2 -
N
oy .

CHy

in which R* is. a C, alkyl group, with an
acylating agent derived from a C,, carboxylic
acid to produce a compound as claimed in
Clainy 1 in which R* is a C,, alkyt group.
26. A process as claimed in Claim 25 in~

wolving the acetylation of 3-(N-ethylamino)-

isocamphane to produce 3-IN-ethyl-N-acetyi-
ammo) isocamphane,

27. Aproc&sasdianmedm(ﬂmmﬁor
26 in which the acyl!atm;g agent is an acid
chloride.

28. Aprocwasclamledmclmm%or
26, in which the acylating agent is the acid
anhydnde, nd the acylation is carried out inv
the presence of sulphuric acid.

byaoprocessacco:rdmgto '

75

- 80

8

29, Ap:rocess-assclmmedmClamZSsub- .

stantially as d&crﬂbed in Example 5 herein-
before.

30, A q &sasolaunedmany one of
Claims 25—29 in which the
hasbeenpreparedbyapmcasdesmbedand
claimed: in thé tion of our copending
application No. 16533 /56 (Serial: No. 804,879).

31. 3+(N-formylamino)-isocamphane when

-prepaa-edbyapmcessaschxmedmanyone

of Claims 7—12 or an obvious chemical
equivalent of such a process.
32. 3-aminoisocamphane when prepared by
a_process as claimed in any one of Claims
13—16 or an obvious chemical equivalent of
such a process.
33. A cmnpound having the general formula:
cH3
H
N<R°

CHz
CHgz

mwhuchR”isanacyﬂ:groupdmvedfmma
C,—, carboxylic acid, when prepared by &
procwsascllaimedmanyoneofda:ms 17—
24 or an obvious chemical equivalent of such

a Process.
34. ‘A compound having ithe genuai formuia

s
N/R‘
NpR®
CH3

" CHg

R

R

material

95

105

110




6. _ 804,880 R '.
it which R° is an acyl group derived from a.  chemica eqmvalent of sk &
Cl—smxyhcwgda&:l;imiswcl_éaalkﬁ Y sD YIOUNG&COV.‘,’C.I. P
group, when prepar 4 process as iclaimy 0 Staple Tnn, London, W
in any one of Claims 2530 0r am obvious Ageats for the Applicat, "
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