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Ahnet-* acid atdyed intwxction in dioxan of trialkyl wthofamrtes with &&Mtkn-lsi-3-one. 
~p~-~n-l~l, alld tlK!ir ~*~I~* provides the c4urcspording ~~oxy~~~. Their stnlc- 
MC ir eaabS&ed by the identity of l-metbnxydiij#mr-247~n&one ubmincd by ti metbud, pad by the action 
uf sodium methoxide on IcbMdiixopbor-2(17kn-3anC. ‘I& latter is mwrxted from I-metbuxyfa ethoxy) 
diisopbwZ(7kn-3-one by the x&a of stannic chbridesatyl chloride. Catalytic hydrogenation reduces the 
3-kcto-functian in l&oxydiisophor-2(7kn-%Ones to x metbykne unit; simtdtxnec~ nmvd of the hhxy- 

group in the case of the l-~xy~m~ yicids the pcauItimxte pxreut bydrnarbun of this series, 
d&&ur2(7kne. 

The combhal xctiua of silver sutpbue ami formic rid in concam& sulphuric acid on lchlorodiirapbw-2tV 
e&one (and its biwor-humolw) produces the correspundi~ larbo~ylic acids. These me rlau obtxinxbk by the 
hydrolysis of the tcyano-compound, xnd are e&riRabk by the stxndard methods. 

The rccogttition of diisopborones (1) as unsaturatai 
ketol.$’ was one of the earliest coatriitions to the 
information that led eventually to the assignment of their 
accepted stmcture.’ Coavcrscly, the slmccssful formula- 
tion of &is molecuk, and a precise knowledge of the 
relation of the substitucnts to each other, has stimulated 
further work on the effect of modifying or replacing 
tksc functions. This paper describes substitution nac- 
tioos at the C(l)-tertiary br&head in the diisophomM 
structure. mWltiag in the formation of l-alkoxy- and 
l-carboxydiisopluuane derivatives: 

Whik searching for suit& methods of bbckiag the 
k4to-functior in diisophor-3ones with protcctinp groups, 
we examined the possibk use of tricthyl orthoformate 
for this purpose. The reaction, which normally convertss 
aldehydes and ketones into the corrcspondinp acctals 
and kctals, took an unexpcctcd course, providing a rmw 
route to I-~X~~~ (28). 

Thus, the ac&atalysed interaction of diisophor-2(7) 
en-oM-one or its lower homologuc (1, R=Me, H) and an 
excess of trialkyl orthoformatc (S4 mok) in boiling 
dioxan prodceded with striking thuxesccncc, and 
produced the corresponding l~oxy~orn~u~ (2) in 
5&65% yield. Neither tricthyl OKtllWti 

[(EtOhCOH] nor tctracthyl omnatc [(EtOhCl 
was capable of effecting the !Mmc reaction. The formu- 
latioo of the products, suggested by their compositioo, 
spectral properties, and chemical bchaviour, was 
conlirmcd by the identity of the l-OMe compound (2, 
R=Alk=Me) with authentic material, obtained by the 
action of sodium methoxkk on l-chio&iisapbor-2(7)- 
en-3-o& ($ R-Me). The offs alkylaM was 
also applicabk to l~~xy~~~-~s (748). 
&owing that the adjoii Iketo-group (in 2) is not 
dh?CtlyCQllccrnediOtben#ctioO.AltbOUgh~ 

mofe slowly, it gwe even better yields, and proved to be 
the method of choice for pfoduc& l~xy~p~- 
2(7)-enes #a-d). l-Acetoxy- ami l-bromodiisophor-p 
en-3-one underwent neither alkylation oor kct&mmn 
beii largely rccovcrl?d after treatment with tricthyi 
orthofonnatc under tlm standard conditioos: it thus ap 

pears that the usuaP forma& of ketals (A) or enol- 
ethers Q,C) arisii therefrom by loss of alcohol, is 
altogetba disfavoured in the present instance, possibly 
by the operation of steric factors. 

fJifk OR 

c 

The IR spectra of the l-alkoxydiisophor-2(7)-cn-Zones 
(2) display the usual cbaractcristics of their alkane 
moieties.’ The OH absorption of diisopbor-2(7lco-lol-3- 
ones (1, &Me, H) has disappeand, as have the effects of 
H-bonding.ThepcaksductotheCOgroupandthc 
conju2atcd &finic bond, barely ruolvul in the spectrum 
of diisophoronc (1, R=Me; MO-1625 cm-‘), and m 
htg as a massive doubkt in that of its 5, ll-bisnor- 
homology (1, R-H; 16451625 cm-‘), are here found as 
&tinct &orptions at ca 1665 and 1625cm-‘, the 
foma bpviao been displeccd, in the absence of H- 
boodis& towards h&r wave numbers. The spectra of 
the I~~-~~ (8) rescmbk closely 
those of the Tponding 2(7)c&-oncs (2). except for 

dlrrppepnnce of the intense absorption 
L= &monc system. The uv spactra of 2 
display maxims at UK245 nm (log 6 cu. 4). abaaot in 
~0fa~~~~~~~~~~ 

of the former pro&mm (2). ‘Dm NMR spccnum of 2 
(R-AR+) shows a sharp sh@t at 3.06 8 (3H). attri- 
hlttcd to the 16)Megroup; the mcthyknc and methyl 
repions resemble those of I (R-Me).’ 
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lbe l-aikoxydiisoptlor-2(7)-en-3-one!3 (2) @We ketonic 
derivatives, in&din8 oximes (3) and 2,4diniuophenyl- 
hydraxows (4) by the standard methods (Tables 2 and 3). 
They were convertiile into Ichkrodi&@M-2(7)-en-3- 
one (S, R=Me) in hi& yield (8096) by the action of acetyl 
chloride in the presence of stannic chloride. The reaction 
effects the same replacement at tbe brid8ehead of 
bicycW2.2.21 octanes;’ since bromine or iodine are in- 
boduced by the action of the appropriate acetyl halides,’ 
the latter are the effective reaguts, and are likely to 
participate in the substitution by a mechanism9 invoking 
the formation and s&ion of an oxonium ion of type D; 
recombination of the resulting C-l carbonium ion and 
halide anion would provide the observed product (3). 

Cl' 

D 

Catalytic hydrogenation of l-alkox~diisopbor-2(7)-e& 
3one.s (2) reduced, as in diisopborone, *lo the 3-b to a 
methylene function, providing an ahemative route to 
l&oxydiisopln~-2(7)-enea (8). The identity of 
compounds obtained by both methods (7.2-8; &Me, 
&Me, Bt) fumii additional proof for the atrucWmf 
assignments. l-Isopropoxydiisophor-2(7&en-3-otm (2, 
R=Me. AKsoPr) behaved amunakusly in that its l- 
afkoxy-goup was simultaneou.dy removed during the 
reduction. The resulting liquid diisophor-2(7)-ene (0 may 
be reginkd as the penultimate parent IlydrocaWn of 
the present class of compounds. Its JR spectrum, dis- 
playin solely the absorption chamcmrktics of the un- 
&at&ted diisophorane rin6system. served to cot&m 

L spectral as&nments’ to its alhane mokties. 
Littk information appears to be avaikbk cork&&g 

the action of trialkyl orthoformates as alkylating a6eota. 

A precedent relevant to the present altyktion is the 
conversion of 3/3-hydroxy- into 3@+1lkoxy-As-sterols by 
the use of tria$yl orthoformates in conjunctfon with 
perchfork acid. ’ The afkyktion of the tertiary OH- 
group(m1,7)isliLelytooccurbyareplacementproceas 
in which the substit~nts are exchanged in their entirety: 
trialkyl orthofosmates are known” to form stabk teniary 
carboxonium salts (e.8. [HC(OEth]+BF~7 and should 
therefore be capabk of undeqoing an+acid-catalysed 

dissociation of the type H(CORb#HC(OR)z+ OR-, 
providing the dialhykarbonium cation as the effective 
rerrgent. Its function in a sequence of sta6es such as 
E+F+G+H would account for the production of the 
observed products, and for tbe faihue of Ibromo- and 
l-acetoxydiisophor-2(7M-hnes to alford the I-alkoxy- 
compounds. A sintiler mechanism has been proposed” for 
the afhyhuion of 3/Mtydroxy-A’-sterols. If more OenenllY 
applicable, the orthoformate alhyktion would provide a 
desiibkroutetoethersderivedfromterthuyandbri&e- 
bead alcohols, that are not readily accessible by other 
methods.” and further worh is in progress to ,gain a better 
understanding of its nature and scope. 

+tHOR 

E F 
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In conclusion, we report tbe syntbesis, by two 
methods, of d~~p~~~-l~xy~ acids, whicll were 
of interest as potentiaI intermediates in further changes. 
In the KockHaaf reaction’*” carboxylation is effected 
at a tertiary C atom by tbe action of formic acid in 
concentrated sulphuric acid, with or without admixture 
of other solvents. A modikak of this synthesis, used 
for converting bromo- into carboxy+damantanes,‘“” 
proved suitable for prepa&t~ the desh#l compounds (10) 
in tbe present series. 1-Chlorodiisopltor-2(7)-en-3-one or 
its 5, il-b&or-bomolottue (S; R&e, H), on being treated 
in conceneatcd stdphuric acid with an excess of formic 
acid in the presence of an equivalent of silver sulpbate, 
afforded the correspond@ l-ca&oxylic acids (10, R=Me, 
H) in excellent yields. The mechanism of the reaction is 
likely tb involve the generation of the carbonium ion (J) 
by the removal, from 5, of the I-halogen substituent as 
silver chloride; the process is completed, as established 
by the originators” of this synthesis, by tbe addition of 
carbon monoxide, followed by interaction with water: 

A 
I cd 

tL w 
I 

- --_C--- ---C- 

l 
0 

I I 
Cl ~cO -Ha CCIOH 

(4 

The absence of mment in the diisopborone 
skeleton under the ~n~ns of this reactioo is note- 
worthy. This was r&own by the observatioo that di- 
isophor-2(7>en-I-oM-one (1, R=Me) was uaalfected by 
conceotrated sulphuric acid at low temperatures, and by 
the confirmatioo of the stmcturc of tbe karboxylic acid 
(10, R=Me) by reactions proceed& under entirely 
different conditions: thus, tlw action of potassium 
cyanide oo lchbrodiisopt&2J7Mt-~ (5, R=Me) in 
dimethylformamide gave excellent yklds of the l-cyano- 
compound (9, R=Me); its hydrolysis by alkali produced 
the lqrboxylic acid (la), ideoticaf with material 
obtained in the Koch-Haaf reaction. 

The acids (10) were estedabk by the standard 
method” to their methyl and ethyl esters (II, R=Me, H; 
A&-Me, Et), and were recoverable therefrom by 
hydrolysis. The hi& m.ps of the acids (19. contra&g 
with the fusion at low tempetitures of their esters (11). 
amattriiktotheusudpairingofcarboxylicacid 
moledes by hydrogen boading. Tbe acids were 
unaffected by pyrolysis at 24X~25lP~ neither they nor the 
esters gave 2,4dStropbenylhydra~es. Their spectral 
properties are in accord with their ass&Xl suuctum. 
Thus, tbe hi@ intensity absorption maximum (A-, 
247~0 in tb# UV spectrum of f& (R=Me) indhtes the 
retention of the #*none system. l%e IR spectra of both 
acids (10) and esters (11) contained tbe expected ti 
sorption characteristics, includiog three distinct prom- 
inent peaks due to the carboxy~.&~nyi- and ring- 
carbonY groups, and tbe 2@double bead (Expelken- 
tal). The esters (ill gave rise to an unusually large 
number of sharp peaks in the 1200-7OOcm-’ range: they 
are recorded ‘in fM for reference in one example (11, 
R=Alk=Me). 

I-Ahtoxydiisopbomiw dmioutioes 
l-~X~~~~l*~~rn-~~ 2. Tbe folbwiD2 maal 

pracuturc wa5 emptoyed for’pnpuiap slra t-M& 1). 
Ilii@w-~n-lol-3-onc (1. R-MC: 2.764. 0.01 mok). dis- 

solved m dhan (2Omh was Irutal with aialkyl ortbofomlatc 
(0.03 mok). followed by a sab of COIIC. &SO, (3 drops) in 
diouaQml~,andboikdurrder~fotlbr.Thtprktodap 
greenisbyclbw fkorc~ liqoid was evapomted in a vacuum. 
and the r&dust huescent oil (which solid on stm at 
room temp. io most cases) dissolved in light petrolearn (IO- 
2omI). Tk product separated slowly as large’ prisms @sully 
rquihg prolonged storage). and was recrystaukl?d from Ibe 
saint SokIt (for h, 2b: co 10 ml per & recovery 7a-am. The 
Bnsl light petroleum mother liquora from the cruk material 
gctK&y gave only viscid greeniabycnow ionactabk oils. 
- 0x&r-(3, orrd- 2,Wi~~ftvp&myl~mzofus (4) of tbc fore- 
&K 1dkox~diim~-~11-~ (b-e) were obtaiocd by 
&c &occdlutgive~ ia Pait I’ and are ii&cd in Tabks 2 and 3. 

The 2.4dioitropkoylby&azoae 4a hi the fdlowiog IR spcc- 
tnun: 3330m (NH): 3100~. 852 ms, 74Oms (Ar):‘2!BO-2870s. 
1440-1425 s mob (Cl&. CH& 1620~s (C=Nl: 1380m sb. 
136s fns I*CMe& I I IO s. IaB s IC-UX): 1395 vs. 1525 s. 1510 s. ____ -. . _~..__. ~. 
133s vs br. 1315 vs, 1265 sr 1220 as, 1 I35 s. 925 Ins, 835 law cm-‘. 

I-Acctoxydiisopbor-2o-&ooe’*” was substaatkuy 
ncovexed afta treatment with trkthyi ortboformatc unda tbc 
above sl”ld conditions (after I or 6hr boili@. as was 
1--m*** (56%). comlmlmd 10. 
though apparently omkrgoimg tk ruc!ion in bw yield, gave a 
liquid product that has so far not been isolated in a satisfactory 
pure state. 

Tmatment of I (R=Me) in boiliag dioxan with bietbyl 
ortboacetatc (3.75 mole) or&r tbc foregoing colldh was ool 
~by~~ty~~nl~~~ 
of the orthoformate rcactbn. srartilg atatcSial was subsfaotklly 
recovered after 2hr boilia& aad after subseqocot addo of 
catalytic qoantitks of HP and 3hr further boiling. Wbcn 
tctraetbyl orhcarbouatcm (4 rook) was used uoder the same 
c&itioM, tk bulk of I @-Me) was a&l rccevered. 

I-MtIhoxl&wphor---3.onc h A sob of 5 crss & 0.01 
mok; It=&) in anhyd I&OH (2Sml) was treated with Na 
(0.275 g, 0.012~ atom) in MeOH (12 ml) sod the yellow liquid set 
aside at room temp. for 24hr. It was tkn &red into 3N HCl 
(75 ml) aad ether (SO ml). a~& exbacted vitb the same solvent. 
Evaporho of t& was&d dried (Na&),l extracts oodcr 
nduccd pn?ssurc gave a p&-yellow oil, which was dissolved io 
light pctrokum, IUtaed throogb ahuniaa (12X2cm). mod the 
column cloted with tbc saatc solvent. Removal of ibc solvent kft 
a aearly colourkss nsio solidifyi at room temp. wbicb gave 
ohms (1.89~. 65%) of h. *&nticai (m.m.p., IR s~~ctram. tk) 
;lab&rkl-&&zdio~~l. 

1~&isophor-2(7)-en-3-one I @=Me). A stirred mixlore 
of ?a (03 g, 0.002 mok) sod acctyl chloride (0.32 g, 0.001 mokl 
~~~~~~~(4~sl.s~at~ 
mrrcontinucdforMminindIt2Pfor3br.awbitcpptKpurt- 
iagafttYCU.lbrlUldiaaruiWithtime.Tbemix~W~ 
dih~tcd at (P with Hfl (Jml); the ppt gave, on crystaUisatioo 
from EtoH. plates (O.Urg, 80%) of 5 (R-Me), m.p. and m.m.p. 
128-130”. Lit.’ m.p. 135-136’ (Atso id&tkd by 1R spectrum’* and 
W. 

Tbc use of t&c l_OEt bomologoc Zb (0.002mok) in this 
mucdun (bat Gig more acetyl chloride; 1.2 & 0.01~ moW Pve 
i (R-Me) @%,. id&tikd as &we. 

l-M&oxy&op&o~-2Cn-mr &. (a) Compound 2a 11.45~ 
0.005 mok) ia #a&l AcOH(2smt) y8 bwkoacoatat over 
Mun’s CM&&’ (0.2 a). l-be sk&s mixture absa&ed Hz fair& 







ca
p

?
L

. 
A

lk
 

3a
 

Ic
 

1
9
9
~2

0
0
* 

=1
9
lv

O
2
 

tL
7
4
.7

 
7
4
.7

5
 

3
3
o
o
w

 
K

m
) I

 
2
9
6
o
w

-2
8
6
0
s.

 
1
4
6
5
, 

1
4
5
sm

. 
1
4
4
0
1
; 

1
4
3
o
n
 

W
I 

8
,l

O
.O

 
1
0
.2

 
* 

Y
.6

.6
5
 

4
.6

 
(C

iI
 
.0

i2
),
 

1
6
m

 
to

w
I,

 
1
3
6
6
m

, 
1
3
7
0
s 

(.
C

n
m

2
),
 

1
1
0
5
s~

 
1
0
7
 L
 

(C
*O

.C
),
 

1
3
2
k
, 

1
2
8
0
1
, 

1
2
6
%

. 
1
0
3
5
r.

 
9
7
5
, 

9
6
%

 
6
, 

9
2
**

 
go

*,
 

m
o
m

, 
7
aO

m
. 

7
2
o
w

. 
6
9
2
u
. 

3
b 

rV
 

E
t 

2
2
3
-2

2
a”

 
7
6
%

 
c.

7
5
.7

 
7
5
.2

 
3
3
3
0
~ 

tC
#)

, 
2
9
5
0
-2

9
0
0
~ 

b
r,

 
1
4
6
7
~ 

b
Z
 

(C
E

3
,q

l2
)$

 
1
6
3
0
1
 

‘2
0
1
L
3
p
2
 

H
1
1
0
.6

 
1
0
.3

5
 

(C
eH

) 
#
 
1
3
9
o
ar

. 
1
3
7
0
w

 
C

Q
le

,,
 

, 
1
1
o
sB

, 
1
0
7
5
vs

 
K

z*
o
a 

N
, 

4
.4

. 
4
.4

 

3
c 

rr
* 

a
-m

 
1
9
2
-1

9
5
0
 

6
7
n

 
c2

1
y
3
!?

2
 

c.
7
5
.0

 
1
5
.7

 
3
3
7
0
-3

3
4
o
vs

 
ex

it
, 

2
9
6
0
-2

6
8
o
v8

, 
1
4
7
0
-1

4
6
0
s 

tc
aj

, 
ca

2
1
, 

1
6
4
O

m
 

B
.1

0
.2

5
 

1
0
.5

 
(C

_w
)i
 

1
3
9
o
m

 e
b
, 

1
3
7
0
5
 ~

*C
lk

2
t,

 
1
1
0
5
8
, 

1
0
6
0
, 

K
%

o
-C

l 
N

, 
4
.3

 
4
.2

 

3
6
 

iS
O

-P
r 

1
9
8
-i

9
9
° 

=2
1
’3

!?
2
 

C
,7

3
.0

 
7
5
.7

 
3
3
2
0
~ 

b
z 

W
t 

a 
2
9
6
O

w
-2

8
6
0
s,

 
1
4
7
5
-1

4
6
h
p
r 

tC
E

3
r 

C
g2

:‘
 

1
6
3
O

m
 

. 
- 

9
O

b 
8
,1

0
.4

 
1
0
.5

 
II

, 
4
.6

 
4
.2

 
K

~I
;J

 
1
3
9
0
~ 
l
 h
. 

1
3
7
%

 
W

lo
2
),
 

1
0
4
5
~ 

K
-0

.C
).
 

k 
n-

au
 

1
9
9
-1

8
9
* 

‘2
2
8
3
?
2
 

;$
‘;
 

7
6
.1

 
3
3
7
0
-3

3
2
0
~~

1
 b
r 

(O
iI

) 8
 2

9
M

-2
6
6
0
~ 

b
r,

 
1
4
6
5
s 

tC
E

3
, 

C
F
I2

) I 
- 

5
6
%

 
. 

1
0
.7

 
II

: 
4
.0

 
4
.0

. 
1
6
4
0
1
~ 

(C
-N

) 
I 

1
3
9
5
a 

sh
, 

1
3
7
0
~8

 (
-C

H
e2

) 
8
 1

1
0
5
1
, 

1
0
7
0
~ 

(C
.0

.0
 

. 
a 

m
m

 
st

ca
 

(e
.g

. 
IO

m
l/

g 
fo

r 
3

a
_ 
, 

Z
S
d
/
p
 

fo
r 

.?
a_

 

b
 

m
u
 

IR
 s

pw
tr

tm
 

O
Y

 M
 

ie
 

gi
va

n 
in

 
fu

ll:
 

o
n

ly
 

tt
u
 

m
ai

9
n

ed
 

p
ea

k
s 

am
 

9
iv

an
 

fo
r 

Y
, 

- 
L
 

A
-W

 
H

M
 



Ta
bl

e 
3.

 2
.4

D
in

itn
w

hm
yl

hy
dm

w
ne

s 
(4

) 
of

 l
-~

xy
d~

o~
ho

r-
2(

7~
~

-~
ne

s 

r.
g.

 
‘ 

Ib
im

 
F

ea
m

d 
am

qd
. 

xa
 J

 
c 

Y
i
e
l
d
 

l
 

a 

la
 

na
 

le
51

90
° 

c2
S
B

3
ry

1
0
5
 

C
1
6
3
.4

 
6
3
.8

 
sa

c 
sx

p
ri

m
n

w
 

es
* 

B
‘ 

7
.2

 
7
.2

 
n

,1
2
.2

 
1
1
.9

 

4b
 

at
 

1
7
3
-1

7
5
0
 

. 
c2

ti
a3

zi
y
ID

S
 

;‘
y
*:

 
“7

”‘
; 

3
3
O

O
m

 @
iI

) 
3
0
8
o
n
, 

8
4
0
, 

i 
8
3
5
1
 d

, 
7
2
0
~ 

U
r)

, 
1
6
2
0
, 

1
6
0
0
~ 

d
 

9
0
s 

. 
!i

:1
1
.7

 
1
1
:6

 
E

-W
t 

t1
3
0
, 

1
lt

S
ve

 
d,

 
lO

B
5,

 
10

75
~~

 d
 

(C
-0

-C
).
 

n
p
x
 

M
-l
4
7
0
 

9
0
8
 

=2
7
%

#4
*S

 
8
”;

“:
‘;
 

“7
”*

; 
3
3
0
%

 
(H

e)
 8

 3
1
0
5
1
1
1
, 6
4
@

, 
%

3
5
m

, 
7
4
2
8
 
&

r)
 

t 
1
6
2
0
, 

1
5
9
%

~ 
b
r 

d
 

. 
tC

=w
, 

!l
!S

vl
, 

1
o
m

vw
 b

r 
(c

~o
*c

I.
 

W
.l

I.
6
 

1
1
1
2
 

4
&

 
- 

h
o
P
r 

1
9
0
-1

9
2
 b

 
c2

?
ti

4
0
S
 

;“
;*

t 
6
5
.1

 
3
3
U

k
a 

fN
B

) 8
 
3
1
0
0
~1

, 8
4
0
, 

8
3
%

 
d,

 
74

0s
 i

A
%

>,
 1

6
2
5
-1

5
9
5
 v

s 
m

u
lt

 
9
0
1
 

il
k
.8

 .
 

7
.6

 
It

-w
, 

li
Q

S
-1

1
1
5
ve

 
m

u
lt

, 
1
0
8
O

va
 K

*O
*C

) 
Il

.2
 

4a
 

W
Y

 
ns

u 
1
6
6
-1

8
7
 b

 
6
0
%

 
3
3
4
O

r 
(N

il
),
 

3
1
1
O

m
, E

M
, 

8
3
5
ar

 
d
, 

7
4
2
s 

(A
Z
) 

J 
1
6
1
5
, 

1
5
9
5
n
 

d
 

(C
-“

) 
J 

it
lo

”.
, 

lo
t%

‘, 
(c

*o
-c

) 

a 
FX

W
I 

~
ttX

 
h.

q.
 

10
0&

q 
fe

z 
1 

b 
F

%
om

 
l
 tJ

ay
1
 l
 ce

tr
ta

 
(e

.g
. 

2
o
m

ll
q
 

fo
r 

Z
’ 

E
 

T
h

* 
IR

 
sp

m
at

n
rp

r o
f 

4
4
+,

 i*
 

gl
en

 
in

 
N

t 
in

 
th

e 
l5

xp
ar

im
n

ta
i.

 
J
w

o
rp

ti
o
n

s 
ar

e 
ex

cl
u
d
m

d
#
. 

ro
o
1
4
.&

-~
, 

o
n

ly
 

th
e 

u
ri

q
n

sd
 

p
e4

k
a 

u
8
 

q
iv

an
 

(b
u
t 

al
h

w
 



was treated stKze!ssively witb trimetbyt ortboformate (2.12% 0.02 
mok) aad cone. I&SO, (2 drops, in 2 ml diixan). The cokurku 
Iii was boikd under t&x for 3br. diluted witb benzene 
(5omB. wasbed witb I&o, and tbe sokents removed uuder 
reduced pressure. The residual oil, redissohed in benxeae. was 
BItered tbrougb alumina (1.5 x 17 cm), aad compktely ekted witb 
&bt petrokum. Removal of the solvent, and vacuum dirtilktkn 
gave 8a as a cokurkss &id (1.101.80%) (Tabk 1). 

Homo&uu~wereobtai&bytbesameprocedureaud 
arespecMedinTabk1. 

Cutofyrfc hydrogsnot&~~~ A soln of Y (1.6Dg. O&B mok) in 
&cii AcOH (30 ml) was hydrqeuated over Adams catalysts’ 
(0.26). llre uptake of Hx (35&3SOcc, 0.015 mok. alkwiq fw the 
uptake of the catalyst) stowed up and ceased after 2-3 ht. Tben Pt 
wuBltaadoB,tbtBltratestimdiatoice(100~).ncutnlised~ 
solid NarCOs, and extracted witb e&r. Tbe residue obtabmd on 
nnoval of the solvent was redissolved in iiit petroleum (b.p. 
60-&P). Bltered tbrougb afumina (2 x 1Ocm). ad compktely 
eluted.Removaloftbesolventkftanoil(l.llS,W96.unifamby 
tk) wbkb gave. on vacuum dktbktion. &r&or-2(7)-ac (6) as a 
cokurkss mobik liquid, b.p. It&ltH@/25 mm. (Found: C, 87.6: H, 
12.3. C*& rquim: c, 87.8; H, 12.2%) IR: 2!&U850 vs. 
1~~14~vsbr(CH,.CH3;1390s,1~vs~C~):785m,76Qmw 
br cm-‘. 

l_Ca+xydiirophor-2(7&n-3& 10 (R-Me) 
A stirred solda of “At&r” AgsSO, (3.12B 0.01 mok) in couc 

f&SO, (206ttdf at room temp. was treated, over a 3 br perimf 
portionwise w&b Sacly powdered 5 (R-Me? 2.95g.o.01 mole) 
wbik HCOOH (100%. IS ml) was added dropwise (effmesen@. 
As#chtmrtkaofsotMwasadd&itdiivedrapidty,wbika 
~y~w~pptof~l~.~~~~~ 
uatil effervescence oeased (co. 1 br). the AgCl removed by flltra- 
tioothroushasintcredpkrsfunnel,~riny#lwitbcopcH~I 
(2X 2tl ml). The pak-pittk SItrate was rkwly !&red into ice-water 
(so0 ml); the ppt was cone&d 8t 09 (m.p. 225-m. 3.05 & 100%) 
and riused with HxO. CrysU&mq from EtOH (Sml per R 
recovery 70%) gave prisms of 10 (R-Me). mp. 232-m (Polmd: 
C,?4& H9.0. C,,Hs& rquiru: C,75.& H3.2%). Iff: 3090 =, 
93Ombr (OH of cOOH); 295&2S6uvs, 1465 m, 1410 3 (CH,, 
CH& 176Ovr & (CO of COOH): 1665 vs (CO, rb& l@Os 
(4X): 1385 m. 1375 s (CMe& 1275 VI br (COOH); 265Om, 
253omw, 11%3m, 1155m, loB5w, 72Omscm-‘. w: znam 
(fq l 4.00). Substantklly tbc same result was o&aiusd wbeo all 
~~t(S,R=Me)worddcdtotheAkSO*sdnintbelirst 
IOmiu, and the HCOOH added gradually afte~ards, as above. 

The odd I6 (R-Mt) faikd to give a 2,~~y- 
draxoae.tbereauetltbeiUrecov~@6%)aftfftbe~~ 
cedure.; It was &overed (SO%, crystaUked from JQOH) after 
beiqmeltedat26&audkeptat25@-2OPfor13miu. 

Bi&pbc+2(7j.en-f~-~ne (I, RIMe; 2760,0.01 mok) dis- 
solved skwly in stirred cont. H#o, (3OnlR at tP, aud was 
recovered uearly quantitatively (mixed m.p.. IR’) w addii of 
the &den yeflow liquid to ice. Howeva, more or kss compkte 
destructioa of 1 @Me) ttexmd in bightr temp. ranges. 

~-swoxycalboayhfiisophor-2o.cn-3-one 11 (Rr&Me) 
A soln of $0 (R-Me; 0.61 g, 0.002 mok) in MeOH (15 mt) wu 

boikdumkrtenuxdurfq4brwbileaubyd.H~waspurcd 
tluwgb. Moat of tbs solveat was removed inn Furret 
r?#kbkllil&fdibttedritbHP,~ * 
~~~y~t~~~.E~~d~ 
wasbeddrkdcxtr&tskft8resiawbicbsoBdifkdoostorqe.and 
gave 11 (R-Alk-Me) as prisms, m.p. 1lCllS (0.48 6.75%) (from 
MeOH-Hs0,4aud2 mt).(Foundz C,76.l:H9.6. C&&qubes: 
C,73J; H9.4%).IR 293&2S56 VI br: 147tLl440 s melt, 1425 ms 
(CH,, CH&l733 VI (CO of COOMe); 1660 vs (CO, ring): 1635 s 
(0; 1390 ms. 1375 s, (CMe& 1235 vs b (C-0 ester); 1155 vs, 
llUms.l~m,l~r,990m,~wmuh.930w.##iw.8#) 
~,~w,~wd,7~m,~rnw~-‘. 

The au of EtOH &e. by the foregoiq procedure, prisms 
(85%) of 11 (R=Me. Alk=Et), m.p.71-7P (from EtOH-HsC). 
(Fouadz C.73.4 H3.6. C,,H& rqttinr: C.739: H9.696). IR: 
293tL285Ovs. 147Oms. 1415 ms (CH.. CH,I: 172Svs (CO of 
CooEt); 16&J VI (CO,. ring,; 164ci s (C-C); r395 ms. lti ms k 
CCMeJ; 12404225vsbr q ub (CO. ester); 13OOms. lltiOvr, 
1053 vs. 735 m cm-‘. Only the more promitkat of the mtmerous 
peaks between 1XNJ artd 76Ocm-’ are given. The ester faikd to 
ykld a Udiniiylbydraxoq by tbe stamktd procedure.’ 

This was pretmmf as descrii for 30 (R-Me, see above) from 
I<bloro-5. ll-bisnordiisopbor-2(7)-en-3-orm’s (2.67 B 0.01 mok). 
This was introduced in portions (co 0.2 g) during 3 br, wbii 
HCOOH (MO%, 1SmB was added drops&e over tire same 
period. Each portioa of solid dissolved slowly (5-lOmitt. 
measurabkiatbeinitklstages),wbikA&!lappemedattbssame 
rate, Stirriq was continued for 1 M, tbe ustml work-up gave a 
arhaeppt,whichrvpsboitsdwitbEtoH(2xl3ml)urdaii#k 
AgCr &red off. The fibrate deposited solid (m.p.XtUOl*, 
2.0-2.2 IL 74~30%). wbkb save 10 (R-HI as urisms. m.u. 203-m 
(from &OH. U&f per b (Found: C,733; Hjl.3.. C,,Hs,Os 
requires: CJ3.R H,S.7%). IR: 295&2&75 vs. 1470s. 145Oms, 
1425s. 1395, 1385s.d (CH,, CHx); 1695~s (CO of COOH); 
1665 vs (CO ring); 1640s (00 1290 ~a-1275 s br (COOH); 
94Omwbr (OH of COOH); 2610s. 1180m, 1155m. 1010wd. 
970 mar, 753 mw, 730 ms cm-‘. 

I-hfcthooxcarhonyl-51 I-bisnondiisophor~2(7)-u&oae 11 (R-H, 
A&-Me) 

Tbiswasobt&edbytfmataadardes&iRa&nprodoedure 
(see above) aud formed lustrous pktekts (75-85961, m.p.81-81 
(from EtOH-H#) (Found: C.73.8: H.fJ.95. C&&s requires: 
C.74.5; H$.O%). m 293&286Ovtbr, 147&-145Ss mult. i440 sr 
1360 s tCH>. CH& 1738 vs (CO of COOMtJ: 1665 vs (CO. rinnl: 
1630s ‘(C=C); lsvr br (C-0 ester); liti5r. 1145s. I&, 
1045 s. !#90 ms, 910 m, 760 s. 750 ms d cm-‘. 

1-Ethoxycarhonyi-3, It-bisnotdiisophor-247Md-ow 11 (R-H, 
AR=Et) 

This formed lustrous pktekts OR?%). m.p. S6-S7’ (from Et0H- 
HP, sml each per g, recovety &I%] (Foundz C.74.9: H9.3. 
C,&O, rquires: C.75.0; H$.2%E IR: 2950 vs-= s. 1476 w. 
139Om, 1380 s (CH,, CHx); 1735 vsbr (CO d COOEt): 1648 vs 
(CO, rip): 1635 s (C=C); 1235 vs br (CO ester): 11m s. I10 vs. 
IllSr, f~~~5~,7~rnsem-~. 

I-cwuodiiw?phor:2o_en-3-one 9 
A solo of S (RrMe:’ S.!JO& O.tl.Zmok) and finefY powdered 

KC!?4 (1.95 g, O&3 mok) in ~~~ (60 mlf was boiled 
underreSuxfor2braudtberesuttingredBquidrtirmlintoHP. 
Thenriaourpptrdidieedons~ladvuwUecud,Iltertbe 
&stnmtioa of the excess of the cyaaide by tire additkn of q. 
NaClO. CrysmMnuon from Bgbt petrokum (b.p.60-8# gave 
opaque ivory prisms (3.65-4.1 fb 64-7246) of 9. m.p. l23-126’ 
(Fouad: CJ9A; H9.0; N,4.5. C,,H,,NO rquires: CJBo.0; H9.5: 
N,4.9%) IR: 2965 vs. 2!l142SSb s br. 1470s. 1440 m (CH,. CHxk 
13Sbs. 1377 I 0; 2245 m (CN): 166Ovs (CO): 1635 I (Ce): 
142Om. 129Om 1275m. l#w)w. 1166~. 1135w.%Owcm-‘. __?___ 

A/ho/&e hydmIys&. A soln of 9 (05Su.O.002 mokl in EtOH- 
(l5~~3NN~H(lOml~~~~~f~4~.dil~~ 
witb H-p (20 ml), aad acid&d. 

The ppb colleded at Q (0.29& 4696) wan tk: l-carboxy_ 
compound, 10 (R=Me), idsntitkd by mixed m.p. 23&2X aud IR 
spectxum (see above). The rea&ti did not occur under tbe 
b&tence of etbanoik (60%) 2NHCl. the reactant bei reco- 
vcred(48%)after5llrboiling. 
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