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Abstract—The review is summing up the data on thgnthesis and chemical transformations of various
ketones belonging to adamantaseries.
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I. INTRODUCTION II. SYNTHESIS OF KETONES

FROM ADAMANTANE SERIES
The history of discovery, natural occurrence,

preparation proceduregphysico-chemical character- Some preparation procedures for adamantane
istics, andbiological activity of adamantane and its series ketones start with R-substitutadamantanes
derivatives are described in detail in two well- (R = HIg, OH, CN, COOH, etc.).

known treatises [1, 2]. Some later review focused on
special problems of adamantanehemistry. For
instance, the synthesis and application was describ
of adamantane-containing polyme}3], unsaturated
compounds of the adamantane sefigsthe synthesis

The reaction of 1-bromoadamantand) (with
etylene in the mixture of sulfuric acid armxane
at 5°C results in 1-acetyladamantarg) [12].

of heteryladamantanes [5, 6], the adamantane H.SO

behavior in the electrophilic medi@], the biological cH.. (”)
activity of adamantane derivative§8]. However @—Br+ CH=CH— > @—CCH
none of the above articles treats the preparation ’
procedures and investigation of chemical properties of 1 2

adamantane carbonglerivatives. Only in [5, 6] were

demonstrated some examples of heterocyclic com- |n the similar way occurs the reaction of 1-hydr-
pounds syntheses originating fronketones of oxyadamantane3f with acetylene in sulfuric acid
adamantaneseries. Meanwhile we believe that just [13, 14]. However here alongside ketong) (arise

the carbonyl-containing compounds offer versatile3-methylhomoadamantan-4-or® and (1-adamantyl)-
opportunities for the synthesis of derivatives theregcetaldehyde 5.

from. Besides although the practical applications of _ _ _
the carbonyl compounds are described in a few At passing a mixture of l-adamantanecarboxylic

papers, it is stillknown that alkyl adamantyl ketones (6) @nd acetic acids in a flow of CQhrough a spec;ial
are used in treatment of animals affected withc@talyst containing Mn©Oketone @) formed in 50%

Newcastle disease[9], and NRR-1-amino-2-(1- yield [15]. A sir_nilar }reaction carried outwith
adamantyl)-ethan-2-ones and NRRamino-3-(1- (1-adamantyl)acetic acid 7 gave (l-adamantyl)-

adamantyl)-propan-3-ones show antibacterial and antBc€tone (8) in 48%yield.
viral activity [10, 11]. Therefore we believed that it o

would be useful and interesting to sum up the random Co, I

data on preparation methods and chemical properties CH,COOH-G7 5001 CH,CCH,
. . 3

of adamantane carbonyl derivatives and to add thereto

our own results obtained in thigeld. 7 8
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454 MOISEEYV et al.

A number of studies is dedicated to preparation obbtained in reactions of the above chlorides with
alkyl 1-adamantyl ketone9) from carboxylicacids ethoxymagnesiummaloniester.
of the adamantane series and alkyllitiw@mmpounds.

1

With l-adamantanecarbonyl chlorid&0f instead
of diethyl ester of diacidX2) was isolated its hydro-

R lysis product,ethyl (1-adamantoyl)acetat#4) [19].
RZZQ—(CHZ)COOH+R4L1 T_his method was later modified by replacing
: sodium for magnesiuni20].
R R! Several studies [2PR5] treat the synthesis of
0 (1-adamantyl)acetone8) by reacting (1-adamantyl)-
2 -, acetyl chloride 11) with the ethoxymagnesium-
— R (CH»,CR malonate. In contrast to condensation tfada-
R3 mantanecarbonyl chloride 1Q) with ethoxy-
magnesiummalonate that is accompanied with the
n=0,R = R=R= H, R = Me, Et, Pr, GH,,, cleavage of one estgroup, thereaction of its next
= 1,R= RR= R°= R*= Me. homolog, (1-adamantyl)acetyl chloridell), results

AdCOOH + RLi —» AdCOOLi + RH

in  (1-adamantylacetyl)malonate 13) [25]. On
heating compound1@) with anhydrous oxalic acid
one ester group is eliminated to afford ethy{1-

Ad\ /OLi adamantyl)acetoacetaf&5); solvolysis of both keto-
COOLi + RLi— C - AdC(O)R esters 13) and (5 with a mixture of acetic and
R/ \OL' sulfuric acids yields ketones.
1
This procedure for ketones preparation was
R = Me, Et. extended to 3-chloro-1-adamantanecarbonyl chloride

As show the studies [16] here always forms along{17)

(16) [26], 3-bromo-l-adamantanecarbonyl chloride
[27], and bis-1l-adamantyl-3,3'-dicarbonyl

side ketone aminor amount of tertiary alcohols, dichloride @8) [28, 29].

especially with large excess afkyllithium.

AdC(O)R + RLi - AdCROLi — AdCR,OH

In the most investigations on the syntheses o
adamantane series ketones as initial compounds
used l-adamantanecarbonyll and (1-adamantyl)-
acetyl (L1) chlorides. The simplestlkyl ketones are

_COOEt
(CH.),,CCl +EtOMgCH_
I COOEt

0
10,11
@ Q __COOE
— (CH,),,CCHL
COOE!
12,13

CH COOH,
H.SO,

7
@(CHQnCCH3

2,8

Affeir structure and composition wi

Unlike the abovereports we carried outondensa-
tion of 3-R-1-adamantanecarbonyl chloridé®(19a,
b) with dimethyl malonate in the presence of sodium

pydroxide in toluene to obtain dimethyl 3-R-(1-

adamantanoyl)malonate2da-c) [30, 31], andproved
NMR and IR
spectroscopy and elemental analysténce the acyl
chlorides are prone to hydrolysis the sodium
hydroxide in the ketone synthesis with malonates can
find only limited application. The hydrolytic stability
of acids may be apparently estimated by the value of
the dissociation constant of 1-adamantanecarboxylic
acid, 3-chloro- and3-bromo-1-adamantanecarboxylic
acids [32] kyx 10" 1.55 (1-AdCOQH), 6.46 (3-Br-1-
AdCOOH), 7.13(3-Cl-1-AdCOOH)]. In reaction of
3-chloro-1-adamantanecarbonyl chloride with ethoxy-
magnesiummalonate followed by hydrolysis in a
mixture AcOH-H,SO,-HCI-H,0 (100:3:40:30)
without separation of the intermediate reaction
products was obtained 3-chloro-1-adamantyl methyl
ketone in 65% yield26]. Unlike that the hydrolysis

of ketoesters 20) in a mixture AcOHH,SO,-H,0
results in ketone) at R = Hand at R = CI, Brin
3-hydroxy-1-adamantyl methyl keton@l) in 82%
yield.
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Organomagnesium compounds can be replaced by

R o organocadmium compounds. This procedure furnish-
i 1 ed ketones?) and ) in nearly 70% vyield37].
CCl+ CH(COOMe), In the last decadd-riedelKrafts reaction found
10. 19a. b extensive application in the synthesis of aryl and
T hetaryl ketones of the adamantane series43§.
R
0]
NaOH I I
—_— CCH(COOCH,), (CH,),CCl1+RH
0]
20a—c Il
R=H | R =HIg
l l n= 0,1, R = Ph,p-CH,CH, p-CH;OCH,,
2-thienyl,  2,2bithien-5-yl,  5-methyl-2-thienyl,
2 OH o 3-Bu-4-OH-5-BuGH,.
@*ECH3 AICl; and SnC) are used for catalysKetones are
formed in~70% yield. Theinvestigation of the reac-
21 tion [38] demonstrated that side products arise due to

The condensation of 1-adamantanecarbonygdamamane 20)

1-phenyladamantane 23), 2-phenyl-
1-p-tolyladamantane 26), 1-m-

lkylation:

chloride (0) with methyl ethoxymagnesiummalonate tolyladamantane 26), 1-o-tolyladamantane2y) etc.

followed by hydrolysis affords ethyl l1l-adamantyl

ketone 22) [33].

0
i
@CCHEtOMglC(COOCZHS)Z

The reaction was extended to 3-bromo-1l-adamantane-
carboxylic [42], 3-trifluoromethyl-1-adamantane-
carboxylic [42], 1,3-adamantanedicarboxylic, and
1,3-adamantyldiacetic acidgc. [44, 45].

Reaction of ethyl 1-adamantylcarbonylacetatd) (

10 CH; with alkyl halides followed by hydrolysis of the
@(”) arising ester in alkaline medium and decarboxylation
—_— CC,H, of the hydrolysis product with aqueous acid solution
provides alkyl adamantyl ketone2§) [46, 47].
22

However all the methods cited above provide only
lower ketones (methyl and ethyl adamantyl ketones).

CCH.COOC.H; + RHIg— @ CR
0 0O

14 28a-i

Reactions of acyl chloridegfsom adamantane series
with the Grignard reagents under conventional condi-
tions give rise only to mixtures of various alcohols,
whereas the application oEuCl results inketones
with high yields due to formation of an active
complex between the acyl chloride a@diCI [34-36].

R = Et @), Pr (), Bu (c), heptyl d), pentyl €),
isopentyl ), isohexyl @), nonyl (), decyl ().

Within the last five years a preparation method for
0 ketones (29) was developed consisting in reaction of

@ (CH.) gCHRMgX l-iodoadamantane3Q) with ketone enolates [481].
2/n

0 R’
Cu, X, I S 3
@(CHz)nCR A
R0

n= 0, R= Me, Et, Prj-Pr, Bu,sBu, t-Bu, GH,,,

2

R
L3
@CCR

A
R" O

CH;;, CH;; n= 1, R = Me, Et, Prj-Pr, Bu,sBu,
C5H111 CGHll'

R'= H,R= CH; R'= R*= CH, R*= Ph;
R = H R = Ph
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This reaction is photostimulated; the yield of the Similarly the reaction of RLi-derivatives with
final product is increased at addition of 18-crown-62-cyanoadamantane3§) provides R 2-adamantyl
to the reaction mixture [48]. Howeveside products ketones 89) [60].
arise in each case reducing the ketogeeld. The

reaction is presumed [48] to folloWk,1 mechanism. (”)
Similar ketones were preparetfom 1-bromo- CN CR
adamantanelj [52] (R'= R2= Me: R = i-Pr, + RLi—>
RI= Me, R= H, R°= Et; R'= R°= H,R° =
t-Bu). In the reaction of 1-bromoadamantari® ith 38 39
benzoyl chloride in the presence of zinc as catalyst R = Me, Bu, Ph.
p_henyl 1l-adamantyl keton@1) was obtained in 72%
yield [53]. Reaction of 1-adamantanod@ or its nitrate 41)
with 2-chloropropene in the presence of concn.

H,SO, results in a mixture of 1-chloroadamantane
Br+C1ﬁC6H5 Cﬁ6H5 (42) and ketone §).
o o

1 31
By passing acetylene or its homologs through a

mixture of sulfuric acid with 1-bromoadamantarig ( C|1
or 1-hydroxyadamantane3)( or derivatives thereof X+ CH,=CCH;— Cl+8

alkyl 1-adamantyl ketones were obtained{5%].

40, 41 42
R' R
X = OH, ONQ.
H,SO,
X +HC=CR CR
I The treatment of 1-adamantanecarbaldehytl® (
1,3 O or 1-adamantylacetaldehydd4j with diazomethane
X= Br, OH; R= i-Pr, hexyl, Ph, Me; R= H, Me, in ether under argon atmosphere gaige toketones
MeO, AcO, Br. (20 and 8) [62].

The reaction is presumed [56] to proceed through a
rearrangement of a primary vinglation @2) arising @(CHZ) CH + CH,N, —— @(CHZ) CCH,
on addition of adamantyl catior838) to acetylene into

a secondary vinyl cation3). 43, 44

Ad" + HC=CH —> AdC+=CH2 n=20 (43) 1 (44)

33 32
H . ,
LO> AJC(OH)CH, — 2 The reaction of (l-adamantanoyl)diazomethane
(45) and its 3-substituted derivatives with saturated,
34 unsaturated, and aromatic hydrocarbocetalyzed

with transition metal complexes afforded new

1-Adamantylacetylene 3p) treated with 90% previously unavailable ketone4@) [63-65].

sulfuric acid affords a mixture of ketone@ and

homoadamantan-4-one3q) [58]. R

1-Cyanoadamantane37) reacting with phenyl- (I? (”)
magnesium bromide in ether yields phenyl 1-adamant- CCHN, + X —= @CY
yl ketone [59].

@CN+PhMgBr—> 31 R = H, Br. X = methane, benzene, cyclohexane,
1,2-dimethylcyclopentane. Y = methydyclohepta-
37 trienyl, cyclohexyl, 2,3-dimethylcyclopropyl.
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3-Chloro-1-(1-adamantyl)propan-2-one 47 in  [72]. Conjugatevinylation of adamantane effected by
reaction with acetic acid in the presence of zincrhodium complexes Rh(PRRCI, [Rh(CO)CI],
provided ketone®) in good yield[66]. The reduction under stringent conditions (170, 8 h) in CHCI,
of styryl adamantyl ketone4@) with Et,Zn in the medium resulted in a mixture of products where
presence of chiral catalysts affords ketoA8) [(67]. alongside 1-vinyladamantan&9) (58%) andketone
(2) appeared ethylenediacetat®0%), andl1-chloro-

CHPh
I Catal adamantane4@) (2%). An attempt tocarry out a
AdC(O)CH + Etzn —¥S! Ad4c(0)CHCHPh similar reaction with 1-chloroadamantane42)
48 | provided ketone2) in 5% yield and a large amount

49 Et of unidentified oligomers presumed to originate from
vinyladamantane5Q). Less obvious was the result of
When a mixture of 1-(1-adamantyl)-2-methyl- reaction between vinyl acetate ant,3-dibromo-
propene $0) and 3-(1-adamantyl)-2-methylpropene adamantane6Q). Here ketone @) was obtained in
(51) are added to a mixture of hydrogen peroxide andjuantitative yield.
sulfuric acid arises a set of products [initial com-

pounds $0) and 61), adamantane, methyladamantane X
(53)], among them ketone3) in 17% yield[68].
CH, X+ /\OAC
| H,0,
AdCH=CCH,;+ AdCH,C=CH, —— 8 [Rh,
| H,SO, CH,Cl,
CH, — + 2 + CHCH(OAc), + 42
A new catalyst, trig-bromophenylammonium i 10% 2%
hexachloroantimonate, was fourfd9, 70] for pre-
paration of ketonedrom unsaturated compounds of 58%
the adamantanseries. For instance&nol ethers §4) X = H, Br.
at 0°C in dichloromethane saturated with argon yield
adamantyl aryl ketones5%) [69]. Synthesis of ketones containing adamantgbt
may be carried out not only by transforming side
OR (”3 ghains in adamantane derivatives as was shown above
' ~ R’ y quite a few examples but also be cyolgening. In
R (-BrCH )N SbCY, ¢ [73] was performed theleavage of a three-membered
TROH  cycle in tetracyclo[3.3.1.370 % decene €1) with
54 55 some acetyl- and cyano-containing reagents to provide

1-acetyl13-chloroadamantané2 in 93% vyield and

R= CH, R'= Ph, CHCeHs, 1-CyoHy, 2-CyoH,. 1-cyano-3-acetyladamantargs) in 33% vyield.

Adamantylidene derivativess§) similarly behave

in this reaction [70]. GOCH;
R R' Cl
R R CH,COCI
— L 62
> L
R= R = Me;R= H,R= Ph;R= Me, R= Ph; N N
R= R = Ph; R= R = fluorenyl; R= R = CH,C(O)CN
1-adamantyl. C(O)CH;
In the similar way reacts spiro(oxirane-2,2 63
adamantane) 5¢) vyielding di(l-adamantyl) ketone

(58) [71]. The above mentioned l-adamanty-thienyl,
Unexpected results were obtained in reaction ofl-adamantyl 2,2bithien-5-yl, and (1-adamantyl)-
adamantane and its derivatives with vinyl acetatemethyl 2-thienyl ketones were subjected to de-
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sulfurization on Raney nickel W-7 [45] in ethanol at 5 Na [AdC(O)CH,CH(COOC,H.)C(O)Ad]
boiling for 5-9 h to result in butyl 1-adamantyl, octyl : o
1l-adamantyl, and butyl (1-adamantyl)methyl ketones AdC(O)CH,CH,C(O)Ad
[74]. 66

Several studies [8B3] concern acylation of
o) o) acetylene homologs with the derivatives of
I Ni(H) Il l-adamantanecarboxylic acid: adamantanoyl tetra-
@ (CHp, g~ R @ (CH,),CR" fluoroborate 678, or adamantanoyl hexafluoroant-
imonate 67b). This process can afford a number of

n= 0,R= H,R= Bu;n= 0, R= 2-thienyl, R= 1,2-disubstituted adamantanes. The character of the

CgHizn= 1, R= H, R= Bu. products depends on the reagent nature and on the
: . ucleophile present in thenedium. The reaction of

By the reductive coupling of adamantanecarbonygdamantanoyl tetrafluoroborate  67@) in

chloride (L0) with excess Sml (4 mol) at room cpy ¢l _CH,Cl, at -40°C resulted in fluoroketone
temperature within 1 h was obtained l-adamanty(gg) and methylacetylene with adamantanoyl hexa-
(1-adamantyl)methyl ketones4) in 60% yield[75].  fiyoroantimonate §7b) yielded chloroketone 60).

The reactions in the presence of benzene or toluene

(@ Smi, (b) H,O" can afford aromatic derivatives.

Adc(0)Cl 0.5 AdC(O)CHAd

10 64 (l)l ﬁH l(l)
| @ g Syl
Metal p-diketonates of copper or cobalt were &
3

applied [7678] to the synthesis ofi-adamantylB- 67a, CH,
dicarbonyl compounds. For instance, the reaction of

b H H
: o . 0] 0]
copper  bis(3-methylpentane-2,4-dithionate)  with i 7 I
bromoadamantanel) at heating in chloroform or — @*C7 —=— Q—07
. CH CH,
H H Z

chlorobenzene for 48 h afforded 3-(1-adamantyl)-3-
methylpentane-2,4-dione6%) [76].

68, 69
Cu/2
0O 0 o O Y = BF, Sbk;, Z = F (68), Cl (69), CHs,

1+ I — )% 0,p-CH.C,H,.
R’ R R' R
Ad CH,

CH, It was reported [84] that in reaction of allyl
65 chlorides with a suspension of samarium dicyclo-
o — . _ pentadiene in tetrahydrofuran formed an allyl-
E__ (? T_| C'F;'?_(Sé;)f;’)’;;/ Q'F';S_' F;: g E3 (ggzﬁ’)j samarium complex which with 1-adamantanecarbonyl
B C? s R'= CH, (38%); R= R= GiH, (80%); chloride @0) yielded a,p-unsaturated ketones’@).
R= R = t-C,Hy(31%).

The dipole moments ofp-diketones §5) are 3 THF
reported in [79].Basing on the'H NMR data the CICH, —CH=CHR +2SmCp,
compounds §5) were assigned exclusively diketo

H 0

structure. < AICOY AdgCHCH_CH

The reaction between 3-R-1-adamantanecarbonyl T |CpSm s 1'1 =LH,
R

chlorides (R = H, Br) and 1-morpholinocyclohexene
in ether or dioxane in the presence of triethylamine 70

followed by hydrolysis with diluted hydrochloric acid R = CH, CgH..

gaverise to a newclass of cyclicp-diketones of the

adamantane series, 2-(3-R-1l-adamantoyl)cyclo- The synthesis of vinyl ketonesfrom the
hexanones[80]. adamantane series we describe in the section on the
chemical properties cidamantane seriggtones.

SmCp,(l

A synthesis ofy-diketones wagseported,e.g. of
1,4-di(1-adamantyl)butane-1,4-dion@6), by react- Another interesting procedure for preparation of
ing esters 13) with sodium [19]. aryl ketones in th@damantane series is promoted by
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butyllithium Fries rearrangement of aryl estef&L)
into o-hydroxyketones7@) providing 81% yield[85].

0]
Il

@OCAd Buli
_—
Br
71 72

[ll. CHEMICAL PROPERTIES OFCARBONYL
DERIVATIVES OF ADAMANTANE

Il
CAd

OH

Starting with ketones are prepared alkohols of the
adamantaneseries. The carbonyl compounds are
into the corresponding alcohols by A similar result is obtained in reactions of ketones

transformed
reduction with sodiunborohydride, lithiumaluminum

hydride, or by treatingwith the Grignard reagents.

OH

LiAH, |
8 — % AJCH,CHCH; [25]

0 oH
[ NaBH, |

AdCCH; —> AdCHC.H; [59]

x =0, 1; R = H, Cl; R" = C(H;, 2-thienyl.

CH,
CH,Mel |
2 —> = , AdCCH, [87]
CH,COOH |
OH
OH
CHMgl |
—— =, AdCH,CCH, [25]

CH,

The reduction of 1-adamantyl methyl keton®) ( ..
was successfully carried out with a new efficien
reductant, 2,5-dimethylborolanyl mesylate obtaine
by treating dihydroborate in pentane with methane-

sulfonic acid [88].

The reduction of adamantyl-substituted aromatic
ketones with the lithium aluminum hydride or the

sodium borohydride at room temperature orhegt-

459
OH
(CH,),C C(CH,),
C(CH,), AdR
o)
OH
LiAlH,
(CH;),C C(CH,),
CH,(CH,) AdR
R= H, Br, CF; n= 0, 1.

20 and 8 with hydrazine hydrate in the triethylene
glycol [59].

Hydrolysis of 1-bromoethyl 1-adamantyl ketone in
agueous dioxane in the presence of sodium carbonate
results in replacement of the halogen atom by
hydroxy group with simultaneous isomerization. The
reaction provides a mixture @f-hydroxyketones74)

and (/5 [90, 91].
i ™
@Clliccm @CH%CHS
0]
74 75

OH

The study of reaction between bromomethyl
1l-adamantyl ketone76) with sodium alcoholates in
alcohols revealed among the other products hydroxy-
methyl 1-adamantyl keton&7) [92, 93].

The amine preparatiorirom adamantane series
ketones is among the most practically important
reactions leading to the medicine nominated
“Remantadiné€. The other amines prepared from
adamantane series ketones also were tested for bio-
logical activity. However neither among them was
more efficient than “Midantan€ or “Remantadiné.

The reaction of methyl 1-adamantyl ketong) (
th urea in formic and sulfuric acid medium affords

O|\I-methyl(1-adamanty|methyl)aminé’&!) [94].

o)
I HCOOH/H,SO,
2 + NHCNH, —— 5 AdCH,NHCH,

79

ing in anhydrous ether or THF results in complete The reduction of ketone2f oxime with sodium
hydrogenetion of the carbonyl group into a methylenanetal in alcohol afforded 1-adamantyl-1-aminoethane

group [89].

(80) [95].
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NOH NH, Actually every publication concerning the syn-

[ | thesis of ketonedrom adamantane series contains
2 —» AdCCH, —» AdCHCH, data on preparation of derivatives thergaoikimes,
80 2,4-dinitrophenylhydrazones, thiosemicarbazidey.

A number of papers treats the chemical properties of
N-substituted 1-adamantyl-1-aminoethane81) ( oximes formed by ketonefrom adamantane series
possessing antiviral activity are claimed torm at and the kinetics of the oximatigorocess.
passing at 25 and hydrogen pressure 20 atm of a
mixture containing ketone2] and RCN through a
layer of catalys{96].

The Beckmanmearrangement of ketone2, (8, 3J
oximes was investigated if98]. Polyphosphoriacid
was used as catalyst. All the rearrangement products

2 + R'CN — AdCHNHR obtained from theabove oximes were acetamides
| from the adamantane serig86). Thus the migrating
CH, groups were respectively 1-adamantyl adeada-

mantylmethyl ones. Only ketone 20 oxime yielded

two products, acylaminoadamantane 8¢ and

adamantane. The highest yield of compouB@) (at

minimum amount of adamantane was obtained at
Similarly (1-adamantyl)acetone 8)  with  weight ratio oxime to polyphosphoric acid 3.4, at

ammonium formate affords 1-(1-adamantyl)-2-amino-100°C and reaction time 3(min.

propane 82) [25].

81
R= CH, R'= H;R= GH,, R'= CH; R= GH,,
R' = CHs

T
NH "
HCOONH, | 4Gt —HHO AT
2
8 — 5 AdCH,CHCH, ‘NOH k D
N
82 +C—CH,
The preparation procedure of 1-(1-adamantyl)-2- - - AdIUI' H,0 AdNHCCH,
(N-methylamino)propane 8@) from ketone 8) and ' -H" I
methylamine in acetic acid with simultaneous hydro- 0
genation catalyzed by PdQvas described in patents o o 86
[21, 24]. The reactivity in oximation of the adamantane
series ketones (R = Ci C,H;, C3H,, iso-C5H-,
NHCH, C,Hg, CsH,4, CgHs) in relation to different shielding
CH,NH,, H,/PtQ, | of the reaction center and variation in the charge on
AdCH,CHCH, the carbon atom of the carbonyl group was studied in
83 [35, 99]. Thestudy was carried out by iodometric

_ _ titration of the unreacted hydroxylamine. In alses
Adamantane related diketone34) were subjected the degree of conversion of ketones and hydroxyl-
to reductive amination according to Leicart to obtaingamine was ove50%. From thedata on oximation

diamines with adamantamest 85) [97]. rate constants (Table 1) Ivanova et al concluded that
. the ketones under investigation were not significantly
R 0 0 R sterically hindered.
Rl4%;>7g—112—Ad—R3—g4<;§—R1 Another set of ketones investigated [35] was as
84 follows:  1-(1-adamantyl)-2-pentanone, 1-(1-ada-
mantyl)-2-hexanone, 2-(1-adamantyl)-1-cyclohexyl-2-
lCHSCONHz/HCOOH ethanone,  1-(3-isopropyl-1-adamantyl)-1-ethanone,
1-(3-isopropyl-1-adamantyl)-2-propanone, 1-adamant-
R R yl cyclohexyl ketone, 1-(1-adamantyl)-1-butanone,
I|‘]Hz 1|\le and 1-(1-adamantyl) isopropyketone. Isopropyl
R' CH—R>- Ad—R’—CH R’ group was chosen as alkyl group attached to
adamantane core since among the previously studied
85 alkyls in this ketone series it possessed the highest
R, R" = H, CH; RR. = 0, CH; R® = CH, inductive and steric effects. It was interesting to
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Table 1. Oximation rate constants for 1l-adamantyl ketone {6) whose synthesis we descrilerther. At

ketoneskx 10°, | mol™s* molar reagents ration arises a-haloketoagime.
With the 6-fold excess of hydroxylamine free base
Ketone pH 6.5 pH 5.0, dioximes B6) are obtained wittamphiconfiguration
25°C according to'H NMR spectra.
15°C 25°C
NH,OH

1-AdCOCH, 5.00 6.1 17.01 Ad£CH2Br 2 AdC——CH
1-AdCOGCH, 2.40 4.08 8.17 6 NN
1-AdCOGCH, 1.10 2.09 4.24 NOH NOH
1-AdCOCH,-iso 0.57 1.20 2.42 86
1-AdCoGH, 0.96 2.30 3.89
1-AdCOCH,, 0.71 2.06 3.61 The ketone 2, 8 oximes from theadamantane
1-AdCOGH, 0.34 0.67 1.21 series were used in a two-step synthesisnitfo

compounds of this series [102]. In the fistge these
ketone oximes reacted witN-bromosuccinimide in
the presence of NaHC{On 50% aqueous dioxane to
afford bromonitrocompounds87). The latter were

Table 2. Oximation rate constants for adamantyl-
containing ketoneskx10°, | mol™s™

. . reduced by sodium borohydride in methanol and b

Compound 25C 15C subsequerﬁ treating witK hydroxylamine hydro-y
1-(1-Adamantyl)-2-pentanone 175 0.80 ((:Qflg()).rlde were transformed into nitroalkyladamantanes
1-(1-Adamantyl)-2-hexanone 1.55 -
2-(1-Adamantyl)-1-cyclohexyl- 0.43 0.21
2-ethanone R R
1-(3-Isopropyl-1-adamantyl)-1- 4.10 3.20 IﬁIOH ]|3r
ethanone (CH,),CCH; —= (CH,),CCH,4
1-(3-Isopropyl-1-adamantyl)-2- 2.70 - 11102
propanone R 87
1-Adamantyl cyclohexyl ketone 0.67 0.34 NO
Aceton 303 223 K ; | 2

— (CH,),CHCH,

compare the influence on the reactivity of carbonyl 88

roduced by the same group either neighboring to the . .
rpeaction ce%ter or attaghedpto the adgmantemgm. In [103] was described a synthesis otekt-butyl-

- N amantane 89) from ketone @) effected by di-
The cormesponding oximaion rate constants measurehiorodimethyltitanium - (MgTiCl,) in _dichioro-
pH©. 9 ' methane by raising temperatufeom -30 to 20C.

If the reactivity of carbonyl group weraffected The reaction of ketone?f with PCL afforded 1,1-di-
only by the inductive effect ofl-AdCH,, then the chloro-1-(1-adamantyl)ethan@@) [104].
reactivity of ketones possessing the methylene group

would have surpassed that of ketones lacking the (|:|

bridging methylenegroup. This statement contradicts ) PCL AdCCH,

the experimental data. Theaethylene group included |

between the adamantyl and keto groups provides a cl

decrease in the reactivity of ketones due to growing

steric hindrance of the reaction center by the sub- 90

stituent. A transformation of ketone2j into acid 6) was

The extremely interesting studiefl00, 101] studied [105] occurring in the presence of sodium
concern oximation of 1-adamantyl bromomethylnitrite and pyridinium poly(HF) at 2@ within 16 h.

OH

| 0 0 o
2 == AdC=CH,

NaNoO.,, H" I
AdCCH,NO — AdCCH=NOH —— Il
AdCCH=NO

— HNC+6
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It is presumed that the reaction proceeded througis widely used in the synthesis of thiophene deriva-
nitrosation of the enol form dfetone ). tives [120, 121].

A number of studies concerned the synthesis and Inexorably associated with vinyl ketones synthesis
investigation of the chemical properties @da- s the preparation ofp-aminoketones 964 via
mantane series vinyl ketones and themalogs. In Mannich reaction with paraformaldehyde and amine
particular, vinyl ketones 91) were prepared by hydrochlorides. By now this reaction is known only
aldol-crotonic  condensation of ketone2) ( with  for ketone R), and it was carried out with aliphatic,

aromatic and heterocyclic aldehydes [2089]. aromatic, andheterocyclic amines [12225].
2 + RC(O)H —» AdC(O)CH=CHR 2+ CH,0+ NRR-HCl—>AdC(O)CH,CH,NRR'-HCI
91
R = Ar 96a
A similar synthesis of chalcones of telamantane ~ Fromvinyl ketones 91) and arylamines were also
series was performed with ketonés @1) [110]. obtained f-aminoketones 96b) [126].
The reaction of chalcones91) with hydrogen AdC(O)CH,CHNHAr
peroxide in alkaline medium gavase to cis-1-(1- |
adamantyl)-2,3-epoxy-3-R-propané®) [111]. R
0] 96b
R = Ar.
H H
AdC Transamination of 1-(1-adamantyl)-3-(diethyl-
(”) 92 R amino)propan-1-one hydrochloride with aniline

afforded 1-(1-adamantyl)-3phenylamino)propan-
Oximation of chalcones 9() afforded the cor- 1-one @96b, R = H, Ar= Ph) [127].
responding oximes [112], and the reaction with poly-

chloronitriles resulted in 1,5-ketonitrile83) [113]. Mannich reaction was carried out also with

N-methylN-(1-adamantyl)amine hydrochloride and

R aliphatic (acetone), aromatic p-fydroxyaceto-
| phenone), and heterocyclic (2-acetylthiophene)
Ad(CHz)nC(O)CHCI-L(|ZCN ketones[128].
(|;| Cl Among the ketone derivatives applied to the syn-
93 thesis of heterocycles the most widely used are
n= 0, 1. a-haloketones. The reaction between ketoReand

thionyl chloride was investigated b§LC, IR, *H and
A mixture of ketone 2) and ethyl formate treated 3C NMR spectroscopy [12931]. The reaction
with sodium afforded sodium salt of 3-(1-adamantyl)-products consisted of anixture: acid @), its ethyl
1-hydroxy-1-propen-3-onedf) that was subsequently ester 97), 1-adamantyl chloromethyl ketonedg),
transformed into  6-(1-adamantyl)-3-cyanopyridin- 1-adamantyl-1-chloroethenedd). It was suggested
2(1H)-ones, -thiones, andelenones [114117]. that first arose compound1Q0 that then de-
composed into several compounds.

Na
2 + HCOOCH, — AdC(O)CH=CHONa

94 soc|,
2 ——> AdCOSCI - AdCCl + 6 + AdCOOEt
Later weextended this reaction to ketone8) and [ |
(21 [118, 119]. o) CH, 97
Ketone @) formylation according to Willsmeier 100 99
gives 3-(1-adamantyl)-3-chloro-2-propend5) that
+ AdC(O)CHCI
POCL,  Cl 98
DMF |
2 ——> AdC=CHC(O)H Several studies concerned bromination of
95 adamantane seridetones. By bromination of ketone
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(22) [33] was obtained 1-adamantyl-2-bromo-1-
propanol (021). R

O @— (CH,),,COOH
Br, ”

22 — AdCCHCH,

| (Hsocl,
Br (2) CHoN,
(3) HX
101 (CH,),COCH,X
The bromination of ketone?] with excess bromine 106a, b

in ether solution results in 1-adamantyl dibromo-

methyl ketone 102, and only at prolonged heating n = 0 (@), 1 (b); R = H, Cl, Br; X= CI, Br.
with bromine in the presence of traces of aluminum

bromide one more bromine atom enters into position The same diazoketone$Q®) with HNO,, H,SO,,

3 of adamantane to furnish 3-bromo-1-adamantybH COOH vyield the corresponding derivatives of the
dibromomethyl ketonelQ3) [33]. a-hydroxyketones [135137].

Br
0 BI'Z, 0
Br, Il AlBr, I R
2 ——= CCHBr, CCHBr, HNO : 0
3
103

[
CCH,ONO,
102
Quite a number of studies [13235] is dedicated R

to the synthesis of haloketones from diazoketones. H.SO Q
This method provided both trihaloketones and 105 ——— CCH,0|,S0,

a-haloketones substituted in position 3 of the

adamantane core. 1-Adamantyl tribromomethyl R

ketones 104 were synthesized by bromination o) o
(chlorination) under mild conditions of the mercury CH,COOH Il I
derivatives of adamantanoyldiazomethane. The latter CCH,0CCH,

were obtained fromdiazoketones 105 and yellow
mercury(ll) oxide [132, 134].
In attempt to prepare new adamantane derivatives

R R possessing biological activity was synthesized
(l? - o) a-aminoketones107) from bromoketone {063 and
g0 l ; :
CCNH, CCNH,|,Hg various amines [138141].
X (R 106a —> AdC(O)CHNRR'
2
— CCX, 107
104 This reaction was also carried out with 1-adamantyl

1-bromoethyl ketone 101) [140]. 1-and 2-amino-
adamantanes similarly react with bromomethyl
ketones to afford compound$Q8) [142].

X = CI, Br; R = H, ClI, Br.

The treatment of the same diazoketon®35 with
HCIl or HBr gives rise toa-haloketones 06a, b

[133, 135]. Similarreactions without isolation of the RC(O)CHNHAG-1(2)

intermediate diazoketones were carried out on 108
1l-adamantanecarboxylic6) and 1-adamantylacetic
(7) acids [33]. R = Ar, t-Bu, Ad.
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Ketone (069 with dimethyltetradecylamine give
rise to quaternary saltslQ9 showing bactericidal s
activity [143]. NZA>NH NZ ~N-CH,CAd
106a + — |
(|:H3 (”)|CH 112

N*C,H . . .
106a + N(|:4°H81_> Adc|:CH2 Caoller Reaction of bromoketone1(Q6g with pyridine

CH CH Br- yields 1-adamantanoylmethylpyridinium  bromide
$ : (113 which was demonstrated to be very efficient in
109 neutralizing paraoxond148, 149].

A known preparation method f@rimary a-amino-
ketones was Gabriel reaction that was successfully 0
carried out with ketone106g [144]. From ketone AdCCH _+N:0>
(1069 and potassium phthalimide was obtained Bzr—
1-adamantylN-phthalimidomethyl ketonel1@0) that 13
by treatment with HBr in CHCOOH solution was
transformed into 1-adamantanylmethylamiggll).

Similarly were performed transformations of ketone . Under conditions ophase transfer catalysis ketone
(106b) [145]. (106a) regioselectively alkylates uracil and thymine

at N!, adenine and 8-azaadenine af, Nand theo-
phyllme at N. Under thesame conditions barbital
and phenobarbltal are alkylated to afford the cor-

O O
(l? responding  N,N3-di(adamantanoylmethyl)  deriv-
106a + KN —= AdCCH,N atives [150].
o o

110
CH,COOH
I e O
0 CH, CAd
AJCCH,NH, - HBr R—H, CH, o
111

For a number of aminoketone derivatives of 106a+ EIN/X —_— d \X

adamantane were prepareakimes, thiosemicarb-
azides, phenylhydrazones, and also was studied CH CAd
nitrosation thereof [146].

Under unlike conditionsketones 106a, B with
amines form different reaction products: the already
described a-aminoketones 108 or Schiff's bases be
[145]. The latter areobtained in toluene in the 1,
presence ofZnCls.

X=CH,N.

A study was published [151] on reaction
tween haloketonel(6g and a series of azoles:
2,4-triazole, benzotriazoleenzimidazole, 5-amino-
tetrazole, and 3(5)amino-1,2,4-triazole. The reactions

The N-alkylation in the series of adamantyl- carried out in dimethylformamide, tetrahydrofuran,
containinga-haloketones was studied not only by theand acetone in the presence of such basekK@H,
example of thex-aminoketones synthesis, but also onK,CO;, NaHCQ,;, and EtN yield mixtures of sub-
reaction of bromoketone 1069 with nitrogen- stances hard to separate andidentify. The best
containing heterocycles. The reaction between ketoneesults were obtained with sodium hydride as the base
(1069 with imidazole affording 1-(1-adamantano- and hexametylphosphoramide as the solvent. Under
ylmethyl)imidazole {12 was described in patent these conditions we obtained 1-(1-adamantanoyl-
[147]. methyl)azoles 114).
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106a + AzH — AdC(O)CHAz In reaction of 1-adamantyl dichloromethyl ketone
114 (118 with triethyl phosphite the formation of the
corresponding vinyl phosphate (1190 was detected by

. NMR spectroscopy only after heating the reagents in
Among the other reactions of ketonB6g should ¢ NMFI)? tube atp)llom)?or over 12 hg. The regction

be mentioned the preparation of sodium 3-(1-adajg gyrongly hindered by shielding of the carbonyl
mantanoyl)propionate from bromoketon06g and o0 %?// the 1-adam):/:1ntyl subgtituent. Unlike C)ill
ethoxymagnesiummalonatfl24]. It is also worth .5 6ketones the dibromoketones are phosphorylated
mentioning  the dehalogenation of keton&0§d  4ccording Perkov under nearly similgnd milder)
effected by molybdenum hexacarbonyl on alumingyongitions disregarding the structure of thedical.
affording ketone %) in 88% yield [152, 153]. Eyen 1-adamantyl dibromomethyl ketor9p) reacts
A number ofa- (107) and B-aminoketones96) was  ith triethyl phosphite at room temperature to afford
reduced by sodium borohydride in methanol intoyjny| phosphate 120). The structure of the latter was
B- and y-aminoalcohols[154]. Preparation methods proved by X-ray diffractiorstudy. However ishould
for B-aminovinyl ketonesAdC(=O)CH=CHNRR  pe mentioned that in concurrent reaction betweén
were developed proceedingom sodium salts 94)  ethyl phosphite and a mixture of dibromoketoi@32)
and amines in alcoholic medIUI[ﬂ.SS]. This method and a,a-dibromoacetophenone in (éD|2 medium at
was extended to l-aminoadamantane and ketonggom temperature thea,a-dibromoacetophenone
from various series [156, 157]. Theeaction of reacted 4 times faster than ketong0® [161].
ketone @) with dimethylsulfoxonium methylide in the

presence of lithium methylsulfinylmethylide was Ad(O)CHCL, Ad
suggested as a new easy way to 2-(1-adamantyl)-1,4- 118 |
diene[158]. The Reformatsky reaction detone ) —>  (C,H;0),P(0)OC=CHCI
with ethyl bromoacetate in the tetrahydrofuran results 119
in ethyl B-(1-adamantyp}-hydroxybutyrate 115 (C,H,0),P — Ad
[122], and with1l-adamantyl phenyl keton&1) arises 102 |
ethyl a-(1-adamantyl-hydroxy{3-phenylpropionate —>  (GH,0),P(O)OC=CHBr
(116 [159]. 120
BrCH,COOC,H, A condensation of phenol with methyl ketong) (
in the presence of aluminum phenolate results in 1-(1-
‘2/ X adamantyl)-1-(2-hydroxyphenyl)ethene, 1-(1-adamant-
CH, OH yl)-1-(4-hydroxyphenyl)ethene, 2,3(3,4-homoada-

mantano)-3-methyl-2,3-dihydrobenzofuran, 1,3-di(1-

! |
AdGCH,COOCH; AdCCH,CeH; adamantyl)-2-buten-1-one, and 1,3,5-tri(1-adamantyl)-
OHllS COOC,H, benzene[162].
116 The reaction was studied in the temperature range

Recently were publishedeports on the synthesis 180-230°C and time interval 410 h, at molar ratio
of adamantyl-containing peroxide¥1(7), among them OH
those prepared fromketone @) and lithium peroxy- (C.H.0).Al
acetylides (molar ratio of the reagents 1125, 2+ @ 67573 Ad
reaction temperature40...-20°C [160].

CH, OH
H.C_ CH
R 3 \C/ 3 OH
2+ :C\—O—O/ \CLi + 0 + Ad
H,C™  CH,
H3C\C ,CH, CH, CH,
R Ad
— Se—o0-0" X CH;
H C/ \CH AN O CH,
3 3 LiO Ad + )]\)\ +
117 Ad Ad Ad Ad
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ketone 2), phenol, and aluminum phenolate benzaldehyde according té&rindler formed 2-(1-
0.3-0.5:1:0.250.5. In some cases the process wasadamantyl)quinolinel27) [166].

carried out in solution of 1-butyl-2,4-dimethyl- Diazoketones 105, the ) )
. : precursors ofa-halo

benzene, cyclohexylbenzene, or diphergher. ketonesfrom adamantaneseries,also participate in

The effect of solvents and keton8) (multiplicity ~ the synthesis of heterocycles. The reaction of
on the stereochemistry and efficiency of its photo-1-adamantylcarbonyldiazomethant0% with 5-aryl-
transformations was studief6, 163]. The irradia- 2,3-dihydrofuran-2,3-diones provides 1-adamantyl-5-
tion of the diluted(0.1-0.2 M) ketone 2) solution in  aryl-2-diazo-1,3,5-pentatrione 128) and also the
degassed and nondegassed benzene provides cyg@educts of its thermal cyclization: 3-(1-adamantyl-
butanones in nearly quantitative yieléxo3-hydr-  carbonyl)-5-aroylpyrazolin-4-ond 29, 3-(1-adamant-
oxy-exo-3-methyltetracyclo[5.3.121%"4dodecane  ylcarbonyl)-5-aryl-2,3-dihydrofuran-2-onel30), and
(121) and its sterecisomefl2?) in 3: 1 ratio. 2-(1-adamantylcarbonyl)-5-aryl-2, 3-dihyrofuran-3-one

(131 [167].

CH,. ,OH CH,_ ,OH
H H
00 O
hv, CH, © jos [
§ —> + | — = AdCCCCH,CAr
Ar O N
121 122

0)

2
128
Among the most interesting applications of

adamantane carbonyl derivatives should be mentioned

0
: ; [
the synthesis of heterocyclic compoun#®tone @) Adcji/f © . HCAdJr J\_/f O
and triethyl orthoformate in the presence of sulfuric+ N«
| 0”0 Ar” O %Ad
130 0

acid after subsequent addition of perchloric acid N %Ar Ar
furnish 2,6-di(1-adamantyl)pyrilium perchlorat&2@) H O 131
in 22% vyield [87]. 129
2AdC(O)CH; + HC(OC,Hy), In reaction of diazoketonelQ5) with acrylonitrile
were obtained 3-R-(1-adamantanoyl)-5-R-pyrazoles
H,50,, HCIO, = | Cl0- (132 [168]. Fromketone (068 and N3S in aqueous
Ad S0 Ad 4 acetone was obtained diketosulfidd3@ that by
123 intramolecular pinacolin reduction effected by low-

valence titanium reagent (preparém TiCl, and

A reaction of isatin with acetyladamantan®) ¢n  zinc powder) within 9 h at-18C in THF afforded
ethanol in the presence of ammonia results in 3-(1diol (134). Dehydration of the diol catalyzed with
adamantanoylmethyl)-3-hydroxy-2-oxoindole 12¢)  P-toluenesulfonic acid gave 3,4-di(1-adamantyl)thio-
that by boiling in a mixture ofacetic and sulfuric Phene {39 in 60% vyield [169171].
acids with water yields 2-(1-adamantyl)-4-carboxy-
quinoline (@25 [164].

A cyclization of ketone Z) with phenylhydrazine 106a AdgCHZSCHngd
in polyphosphoric acid afforded 2-(1-adamantyl)- 133
indole (126 in 85% yield [165], and witho-amino- OH OH

Ad Ad Ad Ad
2 + PhANHNH, — | — — ||
N""Ad S S
H 134 135
126 A synthesis was describefll72, 173] of 4-(1-
CHO S adamantyl)thiazol-2-one 186) effected by treating
2t @: B A Ad haloketone 1069 with MSCN (M = K, Na, NH,)
NH, N with subsequent cyclization in the presenceaafd.
127 Compound 136) possesses fungicidal and antiviral
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activity. The treatment of haloketonedOB6a, ) stage of intermediates140, 14} formation required
with potassium thiocyanate provided thiocyanato-transition of a proton from nitrogen to thexygen of
ketones that under the action of HCI transformedthe carbonyl group which is 20times less basic
into 2-chlorothiazoles 137) with 1-adamantyl or demanded the introduction of another scherbg (
1-adamantylmethyl substituent in positiorj14/4].

Bromoketones ¥06a, B with thioformamide in X R3

; . o . b
ether solution react in dissimilar fashion [}1¥6]. A+B — CH S —142 R’ S
Ketone (06b) affords an intermediate 4-(1- R(F NHCR? )_R
adamantylmethyl)4-hydroxythiazoline 138 that
already at storage in air transforms inté-(1- OH
adamantyl)thiazole hydrobromidé39. At the same 139
time bromoketone 1068 reacts with direct forma- o _ .
tion of substituted thiazole489). The monitoring of reaction after mixing of halo-

ketones and thioamides with the use of IR and UV
spectroscopy confirmed formation in the first stage of
the reaction of acyclic oxyamind42).

106 +NH, CR—> _D Haloketones 106a, B in reaction with N-sub-
stituted ureas in acetonitrile at 2D give 2-amino-

thiazoles 143 [179, 180], atboiling in formamide

turn into imidazole derivatives 144), and with
)_R aniline according Bischler transform into sub-
stituted indoles 145 [181], therewith the yield with
139 ketone (06b) is lower. The bridging methylene
R = H, CH, NHy R = Ad, CHAd. group is presumed to facilitate side reactions that

decrease the yield of the targatoduct.

The conventional scheme of thiazole formation
from a-haloketones (A) and thioamides (B) assumes

106
as the first stageaj S 2-substitution with sulfur NH,CHO
attack on the carbon atom neighboringh@logen. \

X
N R S Ad(CH,), N) Ad(CH,), N
144

i+ Ne-r' - R-CH—S |
H

I N
RC=
=0 NH, Rc\o ?R 145
140 n=20 1
— RS—ICH N CH—IS Bromoketone 1069 with ammonium formate in
Zc\ . CR' RC_, - CR! concn. HSO, affords 4-adamantyloxazole 146)
SOH IUIHX_ (')HNH e [179]. 5-Aryl-2,3-dihydrofuran-2,3-diones by a
141 142 NHCR thermal decarbonylation are transformed into aroyl-

ketenes, and the latter with keton206g in CCl,
R S within 2,5 h form 2-adamantyl-2-methyl-6-aryl-1,3-
Rzi )_Rl dioxan-4-ones 47 and 6-aryl-3-benzoylpyran-2,4-
N diones {48 [182]. The reaction ofketone (063
' with 2-amino-1,3-dimethylimidazo[4,5-c]pyridin-2-
139 one results in 8-adamantyl-1,3-dimethylimidazo[4,5-
climidazo[1,2-a]pyridin-2-one 149 [183]. Halo-
However in the reaction of ketond@6b) in ether ketone (068 with a-picoline, 2-aminopyridine, and
solution a precipitate was formed consisting of2-aminothiazole affords respectively 2-adamantyl-
hydroxythiazolium halides142) although according indolisine (@50, 2-adamantylimidazo[l,2-a]pyridine
to the above scheme acyclic products should havél51), and 2-adamantylimidazo[l,2-a]thiazol&5Q)
formed. Thisfact and also on thgrounds that the [184]. A synthesis was reported df5)-(1-adamant-
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yl)-2-mercaptoimidazole163) from 1-adamantanoyl- with HCI in ether afforded 6-(1-adamantyl)-3,3,5-tri-
methylamine {11) and ammonium thiocyanafé44].  chloro-3,4-dihydro-2-pyridone 164) [187, 188].

The presented published material shows that the

SH synthetic methods for adamantane series ketones are
N%NH sufficiently developed. However the studies of their
1m — _ chemical properties and on the synthesis therefrom of
Ad still unavailable heterocyclic compounds are scarce
153 and nonsystematic.

This reaction was later extended to the other
a-aminoketones from the adamantane series.
Adamantyl-substituted oxazoled54) were obtained 1.
by cyclization of 1-admantyl N-acetylaminomethyl
ketone (55 when treated with a mixture ofri- 2.
fluoroacetic anhydride and trifluoroacetic acid

[185].
3.
0 0
[ i 0 4.
AJdCCH,NHCCH, adl CH,
155 N 5.
154

The hydrolysis of 1-adamantyl azidomethyl
ketone {56) by boiling in xylene affords in good
yield 2-(1-adamantanoyl)-4(5)-(1-adamantyl)imidazole
(157) [186].

8.

0
I NH 9.
AdCCH,N, —= AdD_CAd 10
156 N & '
157 11.

From p-aminoketones and phenylhydrazine in
alcohol in the presence of sodium hydroxide was
obtained 3-(1-adamantyl)-1-phenylpyrazolinel 5§
[125]. B-Diketones 159 with phenylhydrazine and
hydroxylamine furnish the corresponding five-
membered heterocycles: adamantyl-substituted pyr-
azoles 160) and oxazoles161) [76]. 12,

Ad ) 13.
1
R N R® NH,XHR® R j—/[l | Ad 14.
O O N\>|< R!
159 I 15.
160, 161

R' = Me, Ph, OEtt-Bu; R = Me, Ph,t-Bu; R® =
H, Ph; X = N, O.

16.

The addition of trichloroacetonitrile to 1-adamantyl 17-
vinyl ketone (62 gave adducts 163 that treated

7. Moiseev, |.K.,
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