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Abatract - It 1s purpose of this review to cover all known mefhods of
preparation of 2-azabicycle[2.2.1]heptanes, heptenes, and heptadiefites. The
reactivity of these systems will then be discussed, stressing their synthetic
potential as it has already been demonstrated for example in the field of

nuclecside antibiotics,
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1. Introduction

1
Earlieat studies originated at the turn of the century and the parent system has been known since

the mid-sixtiesz; almost all the work has been carried out within the past twenty years.

The rigidity of the ping system has been taken advantage of in physico-chemical studies : thus
low temperature 1H NMR spectral experiments allowed studies of nitrogen inversion barriers both

invertomers being observed3.

Study of optically active material by means of Optical Disperaion and Circular Dichroiam allowed
separation of solvent and conformational effects. Comparison with pyroglutamic acid made posaible

a medel study of conformatien of polypeptidesin solutionu.

The existence of nitrenium ion which is of important theoretical interest was best demonstrated
on 2-azabicycle[2.2,1]heptanes through rearrangement mechanism studies by Gassman and co-workers

thus there was evidence of beoth singlet and triplet states of this divalent charged species. This

work has been revieweds.

The present review wiil focus on the chemistry of the 2-azabicyelo[2.2.1lheptyl system, dealing

with methods of preparation and properties. Synthetic applicationawill separately be delineated,

cptically
active material

Figure 1 shows appropriate numbering and the cenventional representaticn which will be adopted
throughout ; note that this dees not imply the material to be optically active although this

will be the case in a few instances (accordingly the bonds linking C-7 will be put forward).

—2166—




HETERQCYCLES, Vol 19, No 11, 1982

2. Metheds of preparaticn

a) Diels-Alder cyclecadditions

Kreske and Albrecht6’7 were the first tco use a Diels-Alder reaction in the preparation of a

2-azabicyclef2.2.1]heptyl derivative ; thus, activated imine 1 was condensed with cyclopentadiene

to give adduct 2 in excellent yield.

NS
R-CH=N-1s + —_—
R
1: R= CCha 2:R=CCl
3: R=CF3 4: R=CF:

Afterwards, the stereochemical outcome of this reaction was studied and shown to afford kineti-
cally endo-2 and thermodynamically exo—ga'g. Use of the more reactive imine 3 gave immediately and
in quantitative yield a mixture of endo and exc 4 in a 43 : 57 ratio. Similarly, when cyclopenta-

diene was condensed with imine 5, adduct 6 was obtained. This was characterised as its dibromeo

der‘ivativem
N,002R
CCIla-CH=N-CO2R + @ —_—
CClz
5: R=8u 6: R=Bu
7: R=Me 8, 9:R=Me

Unambigous assignment of endo and exo structures of the adducts § and 9 obtained on reacting
activated imine 7 with cyclopentadiene, was made possible by a detailed NMR spectral analysis.

This showed the coupling ceonstants J to be 0 and 3 Hz reapectively. Adducts 8 and 9 were

3-14
produced ina 2 : 1 ratio'l. However this ratio was found to be 1 : 1 subsequently by other

workersg.
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A single compound, exo 11 was isolated in fair to good yield when in situ generated transr imine

10 was cendensed with cyclopentadiene. The NMR spectrum exhibited two sets of protons but this

was shown to be due t¢ hindered rotation about the amide bond12.

_COR N,COR

CH=N + —_—

t020"
EtO: CO2Et

Type 12 oximes, which are air and water stable compounds, were shown by Fleury et al. to undergo

13-15,59

Diels-Alder cycloadditions . Depending on the substituents, the reactivity order was shown

= Tog > Mes > pNOZBz > Bz. Thus, when B, = R, = CN,

te bhe R1 or RZ = CN >> COOR » CONH2 and R3 4 2
12 reacts with cyclopentadiens to give adduct 13 independantly of R3 ; on the other hand when
R1 = CN, R2 = COOR, and H3 = Bz, 12 can be recovered. Based on spectral information and chemical

reactivity of the endo C-3 substituent, the cyano group was shown in every case to occupy the

exo pesition.

R‘\ "‘"’NIORB N/0R3
Rz’c_ ——
Rz
1...2 R:
Ri : CN ,COzR, CONH2 13

Rz : CN,COz2R. CONH:>
Rs : Tos; Mes,p NO2Bz Bz
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A final example of the condensation of cyclopentadiene with an activated imine is 1ts cyclo-
additicn with 1_‘4_ to give _‘I__5_16. A somewhat closely related reaction involves electron deficlent

iminium 16 to give 17 in 85 % yield ; alternate structures have been eliminated on ground

of spectral properties and chemical reactivity”'
-CO2Et
EtO2C . -COz2Et N
= + —
EtO2C~ CO2EL
COzEt
14 15
CHaw _ __+.CHs N
,C—C:N + HS
CH3 "CHS >
CH3
1_6 17 CHa
Among other types of dienophiles condensed with cyclopentadiene to give 1 : 1 adducts, benzoyl

isothiocyanate 1_818 and sulfonyl cyanide of type 19 were descr‘ibed19’65. Iron=-subatituted

cyclopentadiene reacted with isocyanate 20 to give anti 7-substituted EEO.

~CO-CsH
S=C=N-CO-CoHs + - N ®

18 S

R-802-C=N + —_ 'N
1_9 SO2-R
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N—TS
Ts-N=C=Q + Fp —»
20 e 0
”

Fp = h5-CsHsFe(CO)2

Final mention has to be made of the poatulated 2-azabicyclo[2,2.1]heptane structures which were
believed to be intermediates in the reactions of substituted cyclopentadienones with cyanide

derivatives ; pyridines were isclated as final product521’22.

It is appropriate at this point to mention that (4+2) cycloadditions of iminodiencphiles have

been rev1ewed23 although there is little overlap with the work presented above.

Another totally different cycloaddition has been found to give 2-azancrbornenes : reaction of
an activated azacyclopentadiene with aimple olefins. This reaction, whose first example was not
expected since X-ray proof of structure had been necessary to correct previous resultzu, can

be viewed as Iin situ isomerisation of i-azadiene 22 to 2-azadiene 23.

N =N R
\s — ) = N
Cls Cls Cls
22 23 24

Thus eycloadditions of 23 have been obtained with styrEnezu, vinyl acetatezs, and trans pipery-

leneze. 4 notewerthy aspect is the endo position of substituent R in derivative 24.
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b) Rearrangement reactions

Two examples of this type have appeared in the literature.

27,28

It has been repcorted that addition of chlorosulfenyl i1socyanate to 25 afforded, among other

preducts, lactam gé. These results were later denied, however, when Jagt and Van Leusen29 proved

that these reactions preduced isomeric 27. This correction was the agreed upon by the previous
30,31

workers

NaSOzCI

1SO2NCO CISO2NCO
CiSO2 ?

8] o

The second example refers to the spontaneous complete rearrangement of adduct 28 to 29 within

32

5 hours as demonstrated by IR spectroscopy monitoring™ . The structure of 29 was proven on

reduced 30 by a detailed NMR spectral analysis (spin deccupling and europium induced shifts).

OCN-50:C1_ /7 =N~ S0%¢! N-R
0 0

28 29: R=S0:Cl
3_0: R=H

c¢) Other ring closures

This section is concerned with ring closures from adequately substituted cyclopentanes or
pyrrolidines ; thus a variety of substituted azanorbornanes are available, some of them in

optically active form.
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Noyes has been the first on record1 to assign a Z2-azabicycle[2.2.1]heptane structure ; of

interest is that the compounds are optically active since they are derived from chiral scurce.
Aminclauric acid 31 was heated, or the corresponding acid chloride was reacted with lime, to
yield lactam 21’33. 32 can be cbtained as well by reaction of acetic anhydride with 31 followed

by alkaline treatment3u'37, although another structure had been earlier pr'oposed36.

GOOH 00° ©
NH: or 1. HCI NH
3 2. Lime 32
- or 1. Ac20-AcONa B
2. NaOH

Similarly isomeric lactam 34 can be derived from ~aminc:-cij.%‘lydrocampholyt,:‘.c acid 33 by ther-molysis37
: ; 34,38
or acetic anhydride treatment followed by base .
NH2 NH
—_—
COOH o
33 34

Ancther lactam, 36 was produced by symmetrical opening of the 35 epoxide ring by benzylamine ;

6=functionalised _3§ was synthesized as an intermediate for conformationally rigid analogues

of ace'r.ylcholine38 .

0 HO N,CHzCGHs

+ CeHs5CHzNH2 ——>»
O

CO2CHa
35 36
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The last example of this type of these reactionsz occurred cduring the synthesis of (:)-myxovir'o-

myc:me39 1 on standing in vacuc 37 gave ;g as a by-product.

NHCOOCH2CsHs ~COOCH2CsHs

——
COOH o

.In addition to the campher derived series, another chiral source, namely hydroxyproline, has been

used in the construction of optically active azancrbornanas. Besides the often much desired

chirality, the main advantage of these compounds lies in the absence of methyl groups attached

to the skeleton (compare to 32 and 34). Thus tritosylated 39 was reacted with an excess of phenyl-

acetonitrile anion to give a 75 % yield of epimeric 30 and 31 ina 3 : 2 ratiouo’m .

R
HO )Ts RCH2R' Seq R
COOH cHzoTs NaNHz2 deq Nots
; N
H Ts
39 40: R=CN ,R=CsHs

41 . R=CsHs R'=CN

42 : R =R'= COOQC:z2Hs

Condensing 39 with symmetrical diethyl malonate gave a single compound 42 in over 80 %

yield38’42’43.
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The last two examples of chiral syntheses belong to the proataglandin field and invoive double

displacement of PGA2—derived bismesylate 43 by aqueous ammonium hydroxide to give the stable

endoperoxide analogue ﬁﬂuu’us

. It is of interest from a conceptual point of view to note that

introduction of nitregen and ring closure are performed aimultaneocusly.

NHooH MM

A related Internal displacement has been used in the synthesis of the parent compound. Amino

derivative 32 was converted into the bromo derivative which was immediately reacted with scdium

hydroxide to give 46 in ca. 50 % yield. The distilled product was contaminated with starting

material but could be purified as its acetate

L.

2,16

Br

NaOH NH

+ -—
CH2NH3,Br

—d

46

Starting with an N-halo derivative takes advantage of its strong preference for &=hydrogen

abstraction through a G-membered ring transition state. This results in regiospecific

Heffmann-L&fler-Freytag rearrangement of aminocyclopentane 31 to give £§ whose basification

allows ring formationz’qs. In this way, N-alkyl derivatives have been prepareduT’qa.
Cl
+ NR
hy - HE
.Cl
CHzN_ CHzNHR
R
47 438 19
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Intramolecular epoxide ring opening by amides has been used to form, 1in strongly basic medium,

a 80 % yield of lactam 50. Interestingly, when an amine was used instead of an amide, this

reaction failedug.

0 HO,
(c H3)3COK NR

Finally, besides the major product 52, 53 could be isclated from ring cleosure in acidic medium

of the iminium species derived from 250.

B 7]
<\ 0 o
o 0
~CH3
N 1. MnO: h
» -
2. CHal
CeHs CeHs
51 L 4
ot HCl ﬁ
&5
CHa~C n—CHs
+
0 1
CHs CeHs
52
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3. Reactivity

a) Reactions directly invelving nitrogen

One of the simplest reactions, alkylation of the nitrogen of tertiary amines, proved to be
exceptionally stereospecific; thus ammenium derivatives 56 and 57 can be specifically lsclated
from quaternisation of 54 and 55 respectively. They were proved to be epimerically pure products,
and this demonstrated that although the exo position is less hindered, the Curtin-Hammet
principle of least motion during transition state is respecteda.
+ ACH -
NICHQ N, 2 }
CzHsl _ ‘H{CaHs
54
N
55
58
N
60

2

+,CzH5 _
N CH3 !

2

~C2zHs
CHal "

57

_»CaHs

@ .

NH 1. AcONa-Ac20
2. LiAlH4

HCHO
H HCO:zH

59

CeHs
OHCO™

CeHs
» OHCO"

&

CHs
61

—2166—




HETEROCYCLES, Vo! 19, No 11, 1982

Formation of the N-ethyl derivative 59 starting with secondary amine 58 could be accomplished
by reduction of the acetyl derivativez.

The N-methyl derivative 61 was obtained in 71 % yield by reacting 60 with formaldehyde in formic

aciduo.

Oxydation of 30 with benzoyl peroxide, followed by basification, gave hydroxylamine 62 in ca.

50 % yieldsl.

~OH
1. ({CsHsCOO)2

2. NaOH

30 62

3.35

Other reactions of secondary amines involve N-chlorination with sodium hypochlorite and

N-nitrosation with nitrosyl chloride. Further transformation gives access to imine 63 among other

producbssz.

1. NOCI 1. HgO
NH 2. LiAlH. N NH2 2.hv N
63

Reduction of the nitrogen-oxygen bond of Bl to give 65 was accomplished by sodium amalgam15.

Similarly 66 could be reduced to 67 in 60 % yield by use of aluminum amalgam53’5q.
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IM,OTs NH

Na - Hg
—— ey
CN
CN » QOC2Hs
"'C’OCQ Hs 9/
‘IIH NH
64 6_5
.OTs
Al — Hg NH
= CN o= CN
CO2C2Hs - CO:2C2Hs
66 67

When a lactam meciety was present as in 2—azabicyclc£2.2.1]heptan—3—ones, nitrogen could be

benzylated, benzoylatedss, or nitrosated by action of sodium nitrite and hydrochloric

ac1q33,34,37,55

b) Reactions not directly involving nitrogen

Lactam such as 68 can be reduced to bicyclic amines 30 and _1&32’38. By acticn of Meerwein's

reagent, dierne 69 could be obtained in BC % yield : however it resinified on standing32.

NH
LiAIH4 3_0
N
NH NH
, —_— 1. Hz R 46
2. LiAlH4 -
SOzR 0
6 68
R = p CHa-CgHa
R = p CI-CsHa .
R = CeéHs-CH: Et:0" BF, N 69
OEt
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Besides simple transformation such as reduction or bromination of double bonds of 2-aza-

15,56

bieyelo[2.2.1]heptenes y classical functional transformations have been performed on

functional groups (ketcnes, alcohols, esters) linked to the heterocyclic system15’38’u0’u2’u3’q9’

54,58,59

Special mwention has to be made of the reduction of polyhalogenated 70 which, depending of the

reducing agents, gave rise to various pr'oducts‘25

- With tributyltin hydride, 71 and 72 were
almost quantitatively obtained in a 4 : 6 ratio. Catalytic hydrogenation in the presence of

palladium produced 73, 74 and 75 ; if rhodium was used as a catalyst, 71 and 73 were formed.

cl cl
N N
BusSnH c *
CH:CO™ Cl  CHscO™ ct
n o 72 ¢
Ct .ol ¢l
N Hz NH NH
cl > cl +
, . Pd/C- EtsN R |
CHaCO' Cl CH3CO* CH3CO™
cl B i ¢ B:R=H
70 75:R=Cl
N\ He s - M + 73
Rh/C - -

Other reactions of interest include the acidic or basic hydrolysis of 76 which permitted the

preparaticn of the synthetically useful lactam _6_§19.

The reaction of 6=-substituted 17 was shown to proceed with nitrogen participation to form
aziridinium ion 7_8 78 was then attacked by the nuclecphile ; retention of configuration

was proven by i-ray crystallographic determination of the product, 7_95!_3

TsO ~CO~-CeHs * _CO-CeHs CsHsO, N,CO CsHs
—N CeHsONa

(o) Q (o]

71 78 79
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Final mention should bte made of chloroalkyl-substituted azanorbeornanes. Hydrochloric acid
elimination from 8C gave 81 56 , and potassium tert-butoxide treatment of 82 gave §§57. However
from lithium aluminium hydride treatment of §2, monochlorinated B84 and dichlorinated 85 could
be isolated. From the exo sterecchemistry of the products, direct nuclecphilic attack by

the hydride was inferred instead of reduction of intermediate §§57.

Br N-TS Br, N,TS
_—_—
“CCls CCiz
80 81
,TS -5 /TS
N (CH3)sCOK N LiAlNg N
CCi2 CCls R
q9 Q? 84: R =CH-:CI
85: R =CHCl2

¢} Transpesitions .

An interesting aspect of 2-azabicyclo[2.2.1lheptane chemistry lies in the modification of the

ring system giving access to rearranged products.

The more trivial of these peactions is the retro Diels-Alder reaction of azanorbornenes which may
gceur at somewhat low temperatures, ca. 75°C, giving cyclopentadiene and the corresponding
57,59

imines . Therefore, if further synthetic elaboration is required, the double bond must be

protected in some way.

Rearrangement of the Wagher-Meerwein type reaction have been throughly studied especially by
Gassmann et al. in their quest for nitrenium ions5. In all-cases, a leaving group was attached

to nigrogen.

Thus, the simple chloro derivative 86 rearranged to 87 in a concerted process, a crucial role

being played by silver ion through rate acceleration60
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N
~ClI
NC Ci

ECIO4

Similar rearrangement could be effected by simple heating of 88 in methanol (half-life of 83

minutes at 70°C) but was markedly accelerated (at least 103 times) by silver ion catalysis,
89 being formed as the major product60’61.
~ci
88
CH>0H
+ +
c N CHa0O N H
89 90

Gceurrence of 90, albeit in low yield, was suggestive in those solvolytic studies of the discrete

existence of singlet and triplet states of nitrenium ion35’61.

The same type of rearrangement was shown to occur’15’59’62'63

when the N-O-tosyl derivative 91
was Kept in dioxane-water in the presence of sodium bicarbonate. 52 was isclated as the sole
product although the reaction was much slower (half-life of 25 days) than was the case of

N-chlore derivatives {see above).
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N-OTs Ts0

NaHCO3 N
CN C2HsOCO
COOC2Hs
L] 92

Bremination of endo 93 gave exc 94 whereas exo 95 converted to 6. Inversion of configuration

at C-3 demonstrated thitrogen participation in the pr'cfces.s56

Br N,COOCHa
=R
R
93:R=H ,R’=CCl3 94:R=H, R’=CCl:
95:R=CCl:, 8=H 96:R=CClz, R'=H

When the amine function is substifuted by an acyloxy group, the corresponding derivatives are
stable in eonditions in which N-sulfonyloxy compounds are rearranged (see above), However in
acidic medium, a fast ring opening reacticn cccurs to give cis and trans cyclopentenes 97

ina?2: 1 ratio15.

o7 COOCzHs
- OCOCEHANO: Tg-ocock
CF;COOH NH
- CN 25°
COOCzHs OCOCeHsNO2
97
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Ancther ring opening reaction is known to yield cis 1,3-disubstituted cyclopentane derivatives :

19,64

lactam §§ could be hydroiysed to synthetically useful 2§ ; advantage can then be taken

of the cis relationship of substituents.

NH2
NH HCI cis
o
COOH
68 98

Azanortricyclene 100 is obtained by bromination and base treatment of 95. This demonstrated
56

bromine to be exoc

Ring enlargments have been observed in two cases.

Bayer-Villiger type oxidation has been performed regloselectively on 101 using peracetic acid
to give 102 in 65 % yield (however 102 was not very stable since it was hydrolysed during

purification) ; if m=-chloroperbenzeoic acid was used, isomeric lactone 103 could be i1solated as

Wellﬁa.

_COOCH:CsHs

CHzCO3H -0 N 102

N.COOCH:C{sHs / =
_COOCH:CsH
0 SS_m-CICsHCOH,  / N e

" 103

- o
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The other example is related to formation of 106 ; in additien to 105, whose structure was proven

by X-ray analysis, and to Wagner-Meerwein type rearranged 104, 106 could be detected., Its
formation was best explained by breakdown of intermediate 107 into 108 ; although isclated yield

of 106 was low (2 %), its isclation is interesting.

NaOH o 0\
TsCI N Ts + I -Ts
104

106
N’OH - -

Finally, mention has to be made of reduction of polychlorinated 103 which yielded pyrrole 110.

The following mechanistic pathway has been prcposed25.

Cl cl
H-OR
N Nj
o NaBHs o
. C2HsOH |
CHaCOO"" Cl H_@" e
cl cl
s |
cl cl ci
cl 4
I\ cmon € T 7 / H
cl cl 0
N N o
110
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4, Synthetic applications

Use of 2-azabicyclio[2.2.1]heptanes as aminocyclopentanes precursors and as such, their potential
power has been elegantly demonstrated in the preparation of complex molecules by several workers.

To illustrate this point the chemistry involved will now be described.

a) Carbocyclic analogues of puromycin

Readily available lactam §§19 was hydrolyzed to the corresponding cis-amino acid which was
esterified and acylated in a conventional manner to give 111 in 89 % overall yield. Reduction

of the ester group leaving intact the amide function was best performed with calcium borohydride.
After acetylation 112 was obtained in 94 % yield. Epoxidaticn of the double bend followed by
opening of the cis-epoxide by sodium azide gave predeminantly 113. This was explained by attack
of azide nuclecphile at the peositicn farthest from the acetamido group, which was presumably

due to inductive effects. 113 was easily separated as its acetate. Catalytic hydrogenaticn of
113 fellowed by acetylaticn gave 114 in 84 % yield. The tetraacetyl derivative thus obtained

was then selectively deacylated to 115 using somewhat mildly acidie conditicns ; that cne of

the amides was more readily hydrolysed was best explained by the presence of a cis-hydroxyl
group, and this avoided use of different protective groups for the twe amine functicns. The final
steps of the synthesis depended on standard nucleoside chemistry : condensation of 115 with
5-amino-4,6-dichloropyrimidine, then ring clesure with diethoxymethylacetate, and lastly amination
of the intermediate chleropurine gave 116 after final depreotections. Epimerisation at C-27

6L, 6
(through an oxazoline intermediate) gave similarly access to the ribo analogue 117 ° 9.

b} Aristeromycin

A short total synthesis of this antibiotic has recently been proposedes. Starting with a mixture
of ende and exo ll§11 catalytic osmylation in acetone gave endo and exe 119 in over 60 % yield.
Cn refluxing with zinc powder in methanol, an interesting fragmentation reaction took place
halogen free olefin 120 was cobtained in 57 % yield. The following steps of the synthesis were
straightforward : ozenolysis of the double bond followed by reductive work-up and deprotecticon of
the amine gave amino-alcchol 121. 121 1s reccgnized as a synthetic intermediate of (¥3-aristero-

mycin 122. This is an efficent and stereccontrolled synthesis.
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Synthesis of puromycin analogues

NHCOCH:
NH 1.HCI R
7o) 2.CHaOH
3. Ac:0 Y
68 COOCH:
- m
1. Ca(BHa):
2. Ac20
NHCOCH:
CHaCOOs’ Ed :NHCOCHa
[ _ 1.mCPBA A
N N 2 . NaNS
MY 3.Ac20 /
CH OCH 3
20¢ ? CH20COCH:3
113
- 12
1.H2
2. Ac20
_NHz
NHCOCH3 HO 5
CHaCOOQ, g %,
2N HCI D
CHaCONH 2
CHsCONHY Y  H20H

CH20COCHs / 15
NH2 NH:2

a0

14

HO N
NH:2 NHz2 OH
116 117
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Synthesis of aristeromycin

i

_-COOC2Hs 0s04a,H202 O /COOC2H5
N CH3aCOCHa N N
(CH2)3COH i
CCla &} CCla
118 11_9
Zn , CH30H
NH2 :NHCOOCz»Hs
o) 5 1.0: o $
>< D 2. NaBH4 >< D
o { 3. NaOH ,CHaOH o /
CH-0H =
121 120
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Synthesis of

($)-methyl 3-(3-isocyano-6-oxabicyclo EM.O] hex-2-en-5-yl) -2-propenocate

Ts

NHCHO

’
l,‘

HO

125 coocH,

m-CPBA

NHCHO

COOCH:s

Li CH2.COOCH: _ NH
CHAACOOCH:
123
1. NaBHaCN
2.Ac20, HCOOH
3. m CPBA
L ]
CHO
(CHa)sCOK o N~
“(CHa)sCOH , THF
(CHa , ,,_.COOCHs
124
N=C
1.MsCl R
2.COCl "
3. (CHa)aCcOK %
(CHa)aC 07 ==
COOCHs
128
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2) (I)-Methy1 3-{3-isocyano=-b-oxabicyclo[3.1.0.]hex-2-en-5~yl)-2-propencate

This unique structure was established by X-ray diffpaction studies to a product which might be
responsible for poor ruminant growth. Its synthesis which was recently announced69 takes
elegantly advantage of a unique fragmentation of appropriately substituted 2-azabicyclo[2.2.1]

19,65 as follows : reacticn of 76

heptane Jgﬂ. Latter compound had been cbtained [ronm knownjlg
with 2 equivalents of methyl lithicacetate gave 123 in 81 % yield ; reduction in acidic medium
of the conjugated double bond followed by N-formylation and epoxidation gave Jgﬂ in a 54 %
overall yield. The key fragmentation step was performed by use of a large excess of potassium
tert-butoxide, which caused ring opening as well as epoxide rearrangement, to give a 53 % yield
of 125. Epoxidation of 125 could be performed regio- and sterecspecifically to give 126 in 68 %

yield. Final transfermations to 127 inveolved hydroxyl elimination and elaboration of the

isceyanide molety.

5. Conclusicn

E-azabicyclo[E.Z.1]heptanes are now, available by a number of synthetic methods. Among these,
Diels-Alder cycloadditions for racemic material and internal nuclecphilic displacement for
chiral compounds are the most advantageocus in terms of efficiency and versatility. The
bicyelic systems thus obtained are of i1nterest either intrinsically because of their rigidity
or synthetically because of various ring opening and rearrangements which they are prone to.
The gynthetic potential of these compounds which some work has already elegantly demonstrated,

seems promising, especially in the rich area of S-membered ring compounds chemistry.
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