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. COMPLETE SPECIFICATION -

N -jAdamahty:ldx'yg':aif'Bény'l "Derifvé:l;ivés ofa-Amlno ‘Acids and

- Process for Preparing same -

Wé, ELI-.L_:ILLYAND CompANY, a Corpora- = - . - - 0 ﬁ)

" tion of the State of Indiana, United States of - e ¥
" America; of 740 South Alabama Street, City - : = - AD-+0—C—X—C—OR’
~ of * Indianapolis, State of Indiana, United @ whete : S

States of America,” do hereby declare the - R

invention, for which we pray that a patent

" which it is to be performed, to be patticu-

. [ A—
may. be granted to us, and the method by . X j5 —~NH-—C— of j ,ADis

larly described in and by the following state- -

ment: —

This inventjon concerns novel N-adamantyl-
- oxycarbonyl derivatives of «-amino acids .and - CoC, alkyl, hydfoky-substituted Ci=C
] = R .Y oy

|
|
_adamarityl, methyl: damantyl, dimethyladai-

‘antyl or Homo-adamantyl; R is hydiogen,

-a process for preparing these derivatives. 4 oY A o
e presen‘t’r D o aiovides Noadap Akl casbelowy ( —-C,)-substituted C—=C, carbol Koxy

antyloxycarbonyl derivatives of «-amino acids
- represented by the following formiula

alkyl, mercapto-substituted C—C, alkyl,
C—C, alkylmercapto-substituted C—C,
alkyl, guanidino-substituted C—C, alkyl, 45
o - - phenyl, benzyl, thienyl, furyl, imidazolyl-
I AR - methyl indolylmethyl ~and hydroxyindolyl-

AD — 0—C—X—C—OR’ . (D methyl; R’ is hydrogen or. C,—C, alkyl; R"”

is hydrogen or hydroxyl; and the alkali metal
~ and amine salts thereof, which comprises re-
“:acting an adamantyl : chloroformate represen-
“ted by the’ formula - - T '

O
H ' | - '
adamantyl, methyladamantyl, dimethyladam- AD—0—C—Cl {In

antyl or homo-adamantyl;. R is hydrogen,
Ci—C, alkyl, hydroxy-substituted C—=C, -~ with a compound of the formula

alkyl,~eesbaloxy (C;
alkyl, mercapto-sub

—C,)-substituted C—C,
stituted Cr—C, - ‘alkyl,- 0

C—C, alkylmercapto-substituted C—C, =

alkyl, -guanidino-sub

g stituted C—C, alkyl H—Xz=-C—OR’ am 55
phenyl, ‘benzyl, thienyl, furyl, imidazolyl- =
methyl, indolylmethyl

and hydroxy-indolyl- where AD, X and are defined ds above ifi a

methyl; R’ is hydrogen or CG—C, aldgd; R’ non-acidic inert reaction mediom.

is hydrogen or hydroxyl; and the alkali metal _ The adamanty|
and amine salts thereof. in the process. of

hioroformates employed
resent invention can be

D pvent
The present invention also provides a.pro- prepared by the method dqscnbed in our co- 60
cess for the preparation of ‘N-adamantyloxy- pending divisional. ‘application No. 32779/67
carbonyl derivatives of «-amino acids repre- (Serial No. 1106272) by reacting a compound

sented by the formula:

[Price 4s.-6d.]

. represented by the:formula




ap—om vy

- where AD is defined as above with phos-

gene in the presence of a tertiary amine in

an inert solvent to form an adamantyl chloro-.

formate represented by.formula I The

adamantyl chloroformates can be wolated and

* purified, if desired.
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70 wherein AD, R, R’ and R’ have the same above reaction sequence,

' follows

As can readily be seen, the N-adamantyl— :

oxycarbonyl derivatives of a-amino acids re-
presented by the formula I'include derivatives
of the naturally occurring a-amino acids, as

well as lower homologues and isosteres there- :
of. Such compounds “are useful in the- syn--
thesis of peptides, and in the synthesis of-

certain penicillins and cephalosporms The

~ adamantyloxycarbonyl group ‘ functions as .a
blocking group, preventing unwanted -reac-
tions of the blocked amino group: durmg the -

- course of synthesizing the peptide, - p__emed]m.

or cephalosporin, as_the case may be.
The adamantyloxycarbonyl blockmg group

‘can be readily cleaved from the adamantyl-

carbamate by treatment with' mﬂuoroaeetxc
acid or with anhydrous hydrogen chloride in

an inert solvent such as. dmxane or by other

known methods.

. Adainantane and homo-adamantane, _from. '
which are derived the adamantyl, methyl-

adamantyl, -dimethyladamantyl and - homo-

_adamantyl radicals referred to above, are tri-
“Their

cyclic ‘multi-bridged hydrocarbons. . T]
formulas. -are convenuonally represented as

- gdsméntéoe

AD—OH+COCl,

1,106,271 .

.scope of- this invention include: -
. adamantyloxycarbonyl L-tyrosine, L
-_'methyladamantyloxycarbonyl L-phenylalanine, - -

cystine, N

'homo-adamantﬁne )

T formiula T sbove, whés' R o R is
Q—C alkyl, it can be, 11h1strat1vely, 1sobuty1
sec.~butyl; ‘isopropyl, n-propyl, methyl, ethyl,

n-butyl and ¢-butyl. When R is'a. substituted
- C—C, -dlkyl group, 1llustrat1ve ‘groups in<

clude mercaptomethyl, -
_ methylmercaptomethyl, methylmercaptoethyl, -
- ethylmercaptomethyl, .
Jhydroxyethyl, 8. - hydroxy t ~-butyl, g-iso- -
propylmeércaptoethyl, y-hydroxypropyl, y-mer- -
capto - n - butyl, carboxymethyl and B-carb- "

hydroxymethyl,
y-guanidinobutyl,

e

oxyethyl. The terms phenyl and benzyl jn- - .

- clude phenyl and ‘benzyl radicals’ containing
_substituents iri-the phenyl ring, illustrative ex~ - -

50

amples of which include fluoro, chloro, bromo, . - - 8 -'

-iodo, lower alkyl, lower ‘alkoxy, hydroxy, and
__"_halo-subsntuted lower: alkyl. . -
Tilustrative: compounds commg within the'_-

N=TL

NN = bls - (l-adamantyloxycarbonyl) L~

carbonyl D-vahne, ethyl N - 3 - homo -

; .adamantyloxycarbonyl 24 - dichlorophenyl- - * = .-
_alaninate, N- =1 - adamantyloxycarbonyl 26- -

dxmethoxyphenylglyeme, ‘and N~ 1 - adam-

‘antyloxycarbonyl L-proline. . =

Compounds represented by the above

formula are prepared by the followmg reactlon .

scheme

Al

.i c
. EN]— '-OR‘.
Dnc-O-AD :

meaning as herem above. In carrymg out the -tane or 3 - methyl - 1 - hydroxyadamantane

N =3 .

S~ 35 - dimethyladamantyloxy- -

R

-hydroxyadaman- T




R

1,106,271 i . 3
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& - .
or 3,5 - 'riimethyl - 1 - hydroxyadamantane
or 3 - hydroxyhomo-adamantane is reacted
with phosgene in the presence of tertiary
amine such as pyridine, trimethylpyridine,
quinoline, or tri-ethylamine in an inert sol-
vent, such as anhydrous benzene or ether or
other hydrocarbon or ethereal solvents, to
form the corresponding adamantyl chioro-
formate which can be preserved in a suitable
solvent, or can be isolated as a white, crystal-
line solid. ' .

The preparation of the N-adamantyloxy-
carbonyl derivative of the amino acid in
which the amino group is to be protected or
blocked is effected simply by mixing the
adamantyl chloroformate with the amino acid
compound in an inert solvent, under slightly
alkaline conditions such as are secured by
employing a solvent like alcohol or dioxane,
and dilute, aqueous sodium hydroxide or
other equivalent material as the alkalinizing
agent.
- This invention is further illustrated by the
following specific examples in which Example
I describes the preparation of an adamantyl
chloroformate which may be employed as a
starting material in the method of the present
invention and Examples II and IIT describe
the preparation of compounds in accordance
with the present invention, employing the
product of Example I as a starting material.

ExamPLE 1
A solution containing 20 g. of phosgene
in 100 ml. of anhydrous benzene was main-
tained at about 20°C. by means of an ice-
water bath. A mixture containing 8 g. of

~ 1-hydroxyadamantane, 6 g. of pyridine, and

200 ml. of ether was added dropwise with
stirring to the phosgene solution over a period
of about 1 hour. 100 Ml. of anhydrous ben-

zene were then added and the reaction mix-

ture was maintained at ambient temperature
for about 1 hour and was then filtered. The
filtrate was poured over a mixture of ice
and water and the organic layer containing
the l-adamantyl chloroformate was separated
and dried. Evaporation of the solution 2
vacyo at room temperature, yielded l-adam-
antyl chloroformate as a white crystalline
solid melting at about 40—42°C. The
material was further purified by recrystalliza-
tion from anhydrous low-boiling petroleum-
ether at —20°C., yielding crystals melting at
about 46—47°C.

Adamantyl chloroformate can be stored
essentially without decomposition at 4°C. in
benzene-ether solution containing a - small
amount of calcium carbonate as a stabilizer.

ExampiE II
A solution of sodium D-phenylglycine was
prepared by suspending 151 mg. of D-phenyl-
glycine in a mixture of 2 ml. of water and
1.2 ml of IN aqueous sodium hydroxide at

.tion, an additional 1 ml. of 1IN aqueous

0°C. 225 Mg. of l-adamantyl chloroformate
dissolved in a mixture of 2.5 ml. of dioxane
and 1 ml. of ether were added in five por-
tions to the sodium D-phenylglycinate solu-
tion over a period of about 40 minutes.
During the addition of the acid chloride solu-
70
sodium hydroxide was added dropwise in
order to maintain a slightly alkaline pH in
the reaction mixture: The reaction mixture
was extracted with three volumes of ether to
semove unreacted adamanty!l chloroformate,
the alkaline aqueous layer was cooled to about
0°C. and was cautiously acidified with 859%
phosphoric acid to about pH 4.5. The milky
precipitate of N ~ 1 - adamantyloxycarbonyl -
D - phenylglycine which formed was extracted
with ether. The. ether solution was separated
and dried. Evaporation of the ether in oacuo
yielded an oily residue which when triturated =
with a few drops of cyclohexane and cooled

to about 0°C. yielded N - 1 - adamantyloxy- 85
catbonyl - D - phenylglycine as a white

75

_gystalline solid melting at about 119—121°

ExamrrE III

Following the procedure of Example II,
I-adamantyl chloroformate was feacted with
sodium' glycinate to yield N - 1 . adamantyl-
oxycarbonyl glycine melting at about 141—
142.5°C. after recrystallization from hexane.
_ In addition to the amino acids utilized in
Examples II and III, other amino acids which
can be converted to adamantyloxycarbonyl
derivatives by the procedure described, in-
clude illustratively, leucine, isoleucine, tyro-
sine, valine, serine, alanine, phenylalanine,
DOPA, norleucine, histidine, diiodotyrosine,

100

_ arginine, cysteine, methionine, ethionine, pro-

line, - hydroxyproline,
glutamic acid.

WHAT WE CLAIM IS;:—

1. N-Adamantyloxycarbonyl derivatives of
a-amino acids represented by the following -
formula . .

1.0
-AD—O‘-—C——X—-Q—OR’
R

R
Xis —NH—(::—- or quj' s AD is

ﬁ H
adamantyl, methyladamantyl, dimethyladam-
antyl or homo-adamantyl; R is hydroges,
C—C, " alkyl, hydroxy-substituted - G—C. 118
alkyl, es (C—C,)-substituted C—C,
alkyl, mercapto-substituted C—Cs
C~—C, alkylmercapto-substituted G .,
alkyl, = guanidino-substituted Cr—C, . 81k¥h "
phenyl, benzyl, thienyl, furyl, imidazolyl-
methyl, indolylmethyl and hydroxyml :
methyl; R’ is hydrogen or C—C, alky

aspartic acid and . .-

105

M

where 110




r 3, .'7‘-4%1methyl =:1 < hyds
5 hydroxyhomo—adamantan

65

’tn-ethylamme

- veqit;*siichi:as anhydrous :

othér hydrocarbon or: ‘ethereal “solven
form the corresponding adamantyl chloro-
_ formate which can be preserved in a suitable
10  solvent, or can be isolated asa. whxte, crystal~  th
line : solid.
The preparation ‘of: the® N—adamantyloxy—
carbonyt derivative of _the amino ~acid .in
which the amino group is to be’ pmtected or 0°C. and wa
15 blocked is effected simply by : ‘mixing the -phosphonc acid
- adamantyl chloroformate with-the amino acid precipitate of N
under slightly - D, - phenylglyci

70

75

1 unreacted damantyl chloroformate,
the alkaline aqu yer: was cooled to about
v.-acidified with 85%
bout pH .4.5. The milky

] jtyloxycarbonyl-
compound "in an mert solvent, ed was ex
-alkaline cone ! }
. employm (c 'oxane, and dried. Evapo
20" and:™ dxlute, aqueous sodmm hydr_ ide “or ~y1e1ded an oily:
“othier ° eqmvalent materlal as the ijkal ‘with g few drops
. agenti- : : to about 0°C. yiélde
 This mvenuon is further 1Llustra13ed carbonyl - D - p
- following specific examples in"whic 1 id n
<25 T’ describes ‘the preparation of 'd ] N
- - chloroforinate ‘which méay be "employ _ .
starting material in: ‘the methiod Followmg the procedure of Example T, 90
-invention * and -Examples ‘TI ‘an describe 1-adamantyl chlorof te ‘was reacted with
_ -the preparation of compounds_- ccordarice ‘N'-'1 .. adamantyl-
30 with -the present invention, employmg-_ “the eltlng"at about “141—
' “prodiict of Example Fasa startmg materxal (

amantyloxy- 8

'lg_l__ycme as a white

A solutmn contammg 20 gvof hosgene

in 100 ml. of anhydrous benzene ‘was main- -

35 tained ‘at abotit: 20°C." by-means: 6f an ice-

water " bath.* A mixture - containing' 8 g of sine, valme, serin

_ -hydroxyadamantane, 6 'g. 6f ipyridine, and DOPA . norleucine; - histi

200 ml." of ‘éther was "added dfopwxse'wnh ethi

- stirring to the phosgene solution . d

40. .of about 1 hour. 100 ML of anh 0us..]

zene were then added and the reaction mix-

ture was maintained at ambient temperature

for about 1 hour and was then filtered. The

filtrate was poured over a mixture -of ice

45 and water and the organic layer contgining

the 1-adamantyl chloroformate was separated

and dried. Evaporation of the -solution i

vacuo at room temperature, yielded' 1-adam- : G Xl _

antyl chloroformate as a white crystallme where 110

50 solid ‘melting at about 40—42°C. The

: material was further purified by reciystalliza-

tion from ‘anhydrous low-boiling 'petroleum-

ether at —20°C.,, yielding crystals meltmg at
about” 46—47°C.

55 Adamantyl chloroformate can’ be stored

essentially without decomposition ‘at 4°C. in

benzene-ether solution containing: a small

105

amount of calcium carbonate as'a. stablllzer 115
alkyl, ~ mercapto-su tuted  C—C, alkyl
Examrir II . C—C,. alkylmercapto-substituted  C—C,
60 A solution of sodium D-phenylglycine was alkyl, -guanidino-substituted C—C, alkyl
prepared by suspendmg 151 mg. o phenyl, benzyl, thienyl, furyl, 1m1dazolyl- )
methyl, indolylme d - hydroxyindolyl- 120
1.2 ml. of IN aqueous sodium hyd

methyl; R’ is hydr r'C;—C, alkyl; R

/\x.on'\-‘bq)‘"a
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is hyg]rogen or hydroxyl and the alkah metal
and amine salts thereof.
2. The compound of cl-alm 1 whete X is

1
—-NH—(ll—
H.

5 3. The co_mpoﬁnd of clajm 1 where X is
'
S ’uv :
4. N -1- Adamantyloxycarbonyl glycine.
5. N-1- Adamantyloxycarbonyl -D -
phenylglycine. - -
19 - 6. Process for the preparation of N - adam-

antyloxycarbonyl derivatives of «-amino acids
represented by the formula:

AD—O0—C—X—C—OR’ @
where
_ R
- | Rlil——— .
15 _Xis—NH—‘C‘I—or_ L. ,ADis

—-=

adamantyl, methyladamantyl, dimethyladam-
‘antyl or homo-adamantyl; R is hydrogen,
C—C, alkyl, hydroxy-substituted C,—C,

carbel kox~/

' ‘20 alkyl,
C—C, alkylmercapto—substltuted c—C,
alkyl, guanidino-substituted - G—C, alkyl,

alkyl, easbelony (C—C,)-substituted Cr—C, -
mercapto-substituted | C—C, alkyl, '

phenyl, - benzyL thlenyl iyl nmdazolyl-

- methyl,  indolylmethyl and hydroxyindolyl-

methl; R’ is hydregen or C—C, alkyl; R

. s lbydrogen or hydroxyl; and the alkah metal
- and amine salts thereof, which ‘comprises re- .

acting an -adamantyl chlorofonnate repre-
sentcd by ‘the formula o
SRR | '
S AD-—O-—-C—CI an-
with 2 compound-of the for'mula '
_ H - .
H——X—-—C-OR" am

wherc AD, X gnd R’ are deﬁned as above in a'

non-acidic inért "reaction medium.

7. The process of claim 6 wherein 1--

adamantyl -chloroformate is reacted with
glycine to form N 1- adamantyloxycarbonyl

glycine. -

8. The process of claim 6 wherem 1-
‘adamantyl “chloroformate is. reacted with D-

phenylglycine to foom N - 1.- adamantyloxy-
carbonyl + D ~.phenylglycine. -

"9, Process for preparing compound repre-
sented by formula (I} as defined in' claim 1,
substantially as. herein . described with

1.
defined in any of clalms 6109.
: BOQULT, WADE & TENNANT :
11 & 112, Hatton Garden, London, EC1
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par- *
.ticular reference to Example IT or Example
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10. The products obtained by the processesé".' L

o

)



