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STERIC DIVERSION IN ELECTROPHILIC
ADDITIONS

Abstract

Additinn of halogens and pseudohalogens

to isolongifolene does not yleld any

normal addition products due to severe

steric hindrance to the approach of the

counter ion at C-7. Initially formed
halogenonium ions undergo eliminatidn or
rearrangement to give é mixture of produdts
10~12. - The term'Steric Diversion' is suggested
to describe all such‘cases'Qhere deviation
“from nopmal course oﬁéurs-dua to steric

Teasins.
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STERIC DIVERSIGN IN ELECTROPHILIC

ADDIT IONS

Te INTRBEUCTIDN

The addition of electrophilié‘reagents‘such‘as halogens,
to simple acyclic and‘cyclic olefins-is usﬁally stréightforuard
and results in trans-~+ereurhumlsbry. Houeyer,_it is fecognised“
that many sucﬁ additions show vquable st nreaselectivity and '
the Qature of the peactlve spaecies 1is depeﬂdent on the nature
of the olefin, the. electrophile, £he solvent and other factors.
Details of the mechanism of such electrophilic additions have
been extenélvely investigated durlng the p88u aovcral decadegs
and the current pos;tlon has been ably summarlaeo in sone
recent Tevisw anLCles1; It is gen@rally ‘accepted that addition
of halogens, pseudo-halogens and the like proreeds through a
7_-membered activated complex (1), which may be strongly bridged
(2), weakly-bridged (gj or may lead to a fully developed

carhbonium ion at the more substituted carbon atom.

l | I e b
\X, X Ny

™
o
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Conceivably, if the more substituted.snd of the ethyle-
nic linkage is'steriqglly shielded such that the-approach of
the ngcledphile is essentially blocked, the resulti%g product:
cannob be expected,to'be the result of a simnple addition
reagtion,‘but would he compficaﬁéd:by the intervention'of
other pat huays,'suoh as ellmlnatlon/rearrangnmenb open to 4
and, the produst,in more susceptible cases, may entirely be the
result of such alternative‘bathuays. To illustrate this point,
the .reaction of chloxlne—ﬁree hypochloroos gc*d with u_"xm~
dlneopewtyletnylene (5) ~and 2,a4—tr1methyl ~1-pentene (7) may
be cited: 5 gave a complex mixture in which 6 predominated
(484) and no oxygen-containing functionality was dEtECbeO in
the total product, while 7 which is comparatively less hindred,
furnished 34% of 'normal' product (g) and 46% of elimination

oroduct (9)2. A literature survey revealed that such 'abnormal'

CHyp HOC | — CHCl

. Hoer
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reactions have been often encountered, especiaglly in the area
of ‘natural products chemistry and mention may be made of the
following olefin reactians: 1alogen add1*laﬂsﬁdg, halogen

azide additians10, Kha asuh addltanS1? 12, azonolysis13"16,

17

. : . R . 8
Chromic acid oxidation"'~, and oxirane cleaV3991 .

It is felt that this diversion of a 'normal' reaction
pathway, because of purely steric hindZrance, is a fairly
general phenomenon and is rTesponsible for the formation of

so-called 'abnormal! products in several reactions, and the

gennral term Steric diversion is proposed %o describe this

o o . %
switeh over from the 'normal! route ..

2, ELECTRIPHILIC ADCITIINS TO ISOLONGIFOLENE

'

In the context of above descripti t

on, it was felt that
isolongifolens (10a), in which approach’at C~7 is severly
hindered, could provide a.ébiﬁable‘ substrate for studying

'Steric diversion o ‘ . - . T

T . N
*Steric hindgrance to agttack at the more substituted carbon
" atom has been invoked!® to explain the formation of agbnormally
oriented adducts in the addition of certain reagents to some
olefins. In _other similar cases, differsnt explanations have
been offered?® and hence, these cases are not typical examples
of steric diversion.

Uagner~ﬂpevuelw earrangements accompanying electrophilic
addition to certain olellws and ar1511g From well- recognised
stereoelectronic factors are distinct from cases of SL ric
diversion, whare purely steric: hlnderanre blogks the 'normal'
course of the reaction. ’
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2.1« Reaction with bromine

Isolongifolene, when allowed to react with one molar
equivalent of bromlne in presence of aqueous sodium carbonate,
gave a Plxture of products whlch contalne4 b931des unreacted
isolongifolene (12.5%), 8- brom018018010nglfolene (11b, 70%)
as the major product‘along with smaller guantities of the
cor;ecoowmlng dibromo derivative 11c (9%) aﬂd g- bram01solowgl~
folene (_”_, 84). 8- 810m0n8015010n91folene (11b) was
cleérly_monoole?inic:'yellou\cOlour with tetranitromethane

(TNM); PMR (Fig, 1)% -C=CH-CH-, d, 5.65, J = 4.0 Hz, -CHBr,

dd, 4.28, 3, I, = 7.5, 8.0 Hz; IR (Fig, 13): = C=CH-, 819 om”|

Isolongifolene (10a)

and could arisz by the way of a Wagner-Meerweln rearrangemsnt
of the bromonium ien 13. The configuration of bromins atom
in 11b is pre:umed from the knoun preference of reagents ‘to

attack from the endo side af HDrnyl pa;t of 1solonglf‘olen921
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Alsc in the ﬁﬂR spectrum of 11b, the splitting pattern of
protonocto Bf ig similar Lo that of proton dto'GH iﬁAllgzz
(3;= 7.0, 3= B,d). “In the aloohol epimeric to 11d, the
vieinal coupling coﬁstants for the corresponding proton are
small (ill-resclved dd, Yy = 9Hz)., The structure of 11 '

——

was further confirmed by ttans?ormatidn to known derivatives.
On hydrogenaﬁion ig presence of Raney ﬂlC <el and alcoholic
sodium hydroxide, it furnished the knoun monoolefinic hydro-
carbon, meoisolonéi?blenezz (112) . -Dehydrobromination. of
11b in presence of Ll CU in refluxing dimethylfornumlde
FUfnlsu@d a wonﬁonjugated dleno 14 (orange cGlour WLth TNM;
PMR (Fig. 6): C~Ci—84—, d, 5.60, J= 3.0 Hz, -CH,~CH=CH-,

3y0 Fgs Iy = 2.6, 4.6, 10 Hz, ~CH,-CH=CH-, m,
5.47-5.65; IR (Fig. 15): C=CH-1645, 1620,.820, 71D,cm—1).

ddd, 5.86, J
fhe structure of 14 was substantiated by its'correlation to
necisolongifolene (11a) by selective hydrogenéticn of Cg-Cy .
doubls bond over Raney nickel. Déhydrdgromination of 11b,
in refluxing DMF in<aﬁsenqe of LizﬁDS} proviﬁéd the knoun
”GﬁjUjath die n823 15. The results are rationalised by
assuming that lnvtlally formed HDDCODJUgath diene 14 is
isomerized by HBr liberated during the reaction to ?he more

stable diene 15. Indeed; the nonconjugated diene 14 on treat-

ment with acetic acid is mostly converted to 15.
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The structures of ?,8~dibromonedisolongi?o;e;é'[llg,
yellou colour with THM; PMR (Fig, 3): no proton in olefinic
region, -CHBr, dd, 4.20, 31; 32 = 7.5, 8,D‘Hz; IR: (Fig. 4):
C=Cb1680-cm"1] anq 8-bremoisclongifolene (1gg, yellow colour

o T 1 E .A j '3 PR . ™
with TNM; PMR: no protons in the olefinic or g(-to Br regloni)

were assigned on the basis of spectral data.

2.2. Reaction with Chlorine

uﬁ1or1natlon af lsolonglfolcme in the presence of
agueous sodium carbaonatse gave a 1:1 mlxture of 8-chloroneo-
isolongifolene [4re, yellou cslour Ulth TNM; PMR (Fig. 2):

_C:CE—CH’ xd’“‘ 50 67, 3 = 36:). HZ’ "E {C}. dd, a)"l, J

1

1 32= 7.0,
5.0 Hz: IR (Fig. 14): C=CH-, 1640, 821 om '] and a tetracyclic
chloride 12a {PMR (Fig.;?): Me's 0.85, 0.96 0.98, 1.00,
-CHCL1, t, 4.67, J = 4‘5\521; '123 could not be isolated pure
asAif Heéomposmd even when heated tb SD—EDO buk itg pregence
in-the reaction nlxture was, hlearly discernible from the PMR
gpectrum,. 'Luen uwen the Ch}ﬁrlngblOﬂ was carrled Dut in the
presence of anhydrous sodium carhonate under the concitions
~r@ported in a recent patent24, only 11e and 12a were formed

in the ratio of 2:1. Tﬁis ig in sharp contrast to the

reported claim that the major product is. the allyllc chloride

-

16. 8—ChloroneoisOlongifalene (118) was isolated pure by

fractional distillation of the_reactibn mixture and the

structure was assinnec by its dehydrochlorination to
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nonconjugated diene 15. These results also préclude 16 as

———

the reaction product, as it would have provided the conjugated
diene 14 on similar dehydrochlorination., The same patent
also describes the acetolysis of the chlorination product

which is claimed to give 106b. UYe, howsver, observe that

acetolysis of neoisolongifolyl halides 11b and 11e gives a

rearranged tertiary acctate .

The tetracyclic chloride 12a, due to its labile

character, Was not isolable., The reactiocn mixture on heatin
5 g
B x - A

c
o .. : * .
to 907 for 1 hr gave a mixture of 1le and dehydrocycloiso-
longifolene (17a) which could be separated by Fractional

distillatidny the latter was identical in all respects (IR,

AR, GLC on several columns) with an authentic sample preparsd

22

by a known method™, The formation of 12a was further

confirmed by solvolysis of the reaction mixture with Cal and
water which proviced a mixture of 11e and a secondary alcoholj
the two were easily separated by chromatography over alumina.

The identity of the seaondarj alecohol with cycléisolongi?oloL

'(12b) was established by IR, PMR, GLC on several columns and -

————

* The structurs of this acetate has been elucideted and details
are - described in the next chapter.

#%11g as well as 11b undergoes in interesting réarrangement
on treatment with 90% H2SD& or BFB.EtéD}” to give a ‘

betralin derivative (25), as shoun in Chart III,



CHART ]

X=Br OR Cl!

FORMATION  OF
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183 IR: C=0,- 1663 cm™ 1)

Phidt)

Jonds oxidation to cycloisolonpifolene (

(see Chart II).

Chlorination of isolongifolene withexcess of chlorine
in presence of enhydrous NéZCD3 yielded mainly the mono- and

di~chloro—éycloisolangiFelené derivatives 12a and 12¢ in the

ratio of 1:2, along with small guantity of 11f. The dichloride
125 is infact a secondary—pfoduct derived prm 11e by further
chlcrination via the corresponding chloronium ion. The mixture

of 12a and 12c on heating underuent dehydrochlorination to give

17h

mostly the slefins 17a and 17b which were ssparated by

fractional distillation. - The structure of 170 [PMR (Fig. 9):

CHCL, dy 4.41, 3= 2Hz, CH-CH =CH,m, §.32-5.53, CH,-CH=CH-dt,
5.60, 1, = 10 Hz, J,, J5 = 1.5 Hzj IR (Fig. 16): C2CH 1640,
690 cm” '} uas confirmed by its reduction.to 17a with

1ithium aluminium hydride. Ths configuration of chlorine atom
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. ) . of -
at C-1 in 12c or 17b depends on the approach/chlorine

molecule from exo or endc side of the bornyl'part and is
difficult to assign on the basis of present data. However,
the location of one-chlorine atom at’C-T invlgg was indicated
by the follouing solveolytic éxperihgnts. SolQOlysis aof 12¢c
with NaDAS in acetic acid at-80° resulted in the formation

of tuo acetates, 17c [PFR (Fig. 11): 0COCH,, s, 1.98 -CH OAc,
d, 5.2¢4, 3 ='2.0 Hz, CH,-CH=CH, m, 5.28~5.SQ,‘CH2~CH=CE¢, dt,

5.91, 1, = 10Hz, 3,= 1.= 1.5 Hz; IR: OCOCH, 1720, C=C, 1632,

2- 3

3
695 on™ 1} and 124 (PMR: OCOCH,, s, 1.84, ~CHCL, d, 4.30, 3=

3’

1.5 Hz, CHOAG, %, 5.34, J= Sllz; IR:-DCOCH,, 1730 on™ '),

73
Hyarolysis_of 17¢ with alcoholic glkali or 17b vith Ca0 in
water gave the alcohol 17d [PMR (Fig. 10): CﬂbH, dy 4430,

J= 1.5 Hz; Cﬁé;EJF;H~, m,5.27-5,49,=CH -, dt, 5.91, J= 10Hz,
32=33= 1.5Hz} which was shoun to be a secondary alcohol by
oxidation with Jone's rteagent to the ketone 185.

.

" 2.3, Reaction with Pseudohalogens

2.3.1., lodine chloride: Iodine chloiide reacts with isolongi-

folens ip presence of aquseous Or ar\hydrogs"NazCD3 in CClé or

CHSCN to give exclusively the vinyl iodide 108.

25

2,%3.,2, Chlorine azide: On reaction with chlorine azites
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isolongifolene yielded mostly the rearranged.chloride 11e.
Small traces of an azido compound were also. formed. Signi-

ficantly, cycloisolongifolyl chloride 12c wuas not formed.

2.3.3., Bromine azider The rearranged bromide 115 was the
26

major product of the reaction of hromine azide with isolongi-

folene.

2.3.4. Tlodine azide: Reaction of  isolongifolene with iodine

azidGZ? in CH3CN differed from that with iodine chloride in

that a 1:3 mixture of 10c and 10a (PMR: -CHI, dd, 4.35, J,,

3, 8.0, 9.0 Hz, C=CH-CH, d, 5.48, J = 3.5 Hz; IR: C=C 1632,

815 Cm—q}u.mas obtained.:

2.3.5. Reaction with nitrosyl chloride: Reaction of nitrosyl

chloride with isolohgifolene gave the rearranged nitroso
derivative corresponding to 11 which axisted sblely as the
oxime 20a.. The oxime was identical with t%ab prepared from.

“the ketone 20b.

3, DISCUSSIONS

- e s - 28
Irrespective of uhether the -additions of halogens
29 . S, - . '
and pseudﬂhalogensz’ tao lSDlDﬂjLFDlEHS take place via a free
radical or ionic mechanism, no normal addlthﬂ Oroducts have

been ohtained. - The e Dlagy of steric dlueroxon in this case
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can be ascribed to severe steric hindrance to the approach
of addenda at C-7. Three different pathways leading to the
sterically diverted producfs 10, 11 or lz are’ Folloueé.
But a wide difference in the ﬁroﬁuct compositich is Sbserved
with diffesrent reagents and may be consequent of the involve-
ment of cyclic or acyclic halOQQHDnigm ions, intimate or
solvent sebarated ion pairs, the nature of the solvent and
other Facﬁors. It is not poésibleﬂto drau rfgaraus conclusions
on_the basis of data at haﬁd but the Following reasoning ‘may
qualitatively explaiﬁ the product formation in‘dif?erent cases.
The additions of halogens and pseudohalogens.tc isolon-
gifolene have all been caffied out in presenoé of air so that
contributions from the~radical pathuay dan\be expected to be
minimal, The ionic addition of the'addendum X-Y to - isclongi-
folene can giye rise to an acyclic carbonium ion (gl) which
may be stabilised as noncLassiéal iqﬁ 22 ot to a gyeclic
halogenonium ion gg; Uhereas carbOniQm ion‘gg_can leéd to

1 or 12, it is improbable

e Peiumiy Y

the formation of all three 10,

that 23 uill’undergD deprotonation to 12 or a Wagner=Mesruein
réérrangémenﬁ to 11 because of thé lack of antiperiplanar
orientaﬁion of the dimethyleﬁe bri&ée and C-X bond. It

could, however, certainly be a precursor for vinyl halides,

lg;uhethér the transition state is represented by 22 or 23
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will be deoendmnt, bBSldBa Othe* thlngu, upon the bridging

capacity of the electropnlle uhlch ‘increases as C <Br (ISQ

Chlorination o? isoiongi?oleﬁe in contrast to the
addition of tﬁer elevtropWLIDS is unlque in foLmlng cyclo-
180101g1¢olene derivative 12a whlch is not fDrmed gven with
chlorine azide., A similar difference in the raactions of
camphene with chlorin931 andiotherﬂhalogenoigész'ﬁaélbéen
observed but no exgianatiah héé’beéh offered For‘thé difference.
It is Qeﬁerally believed33 that ghlogine additions are
better int;rpreﬁed in terms of mechanisms imvolving intimate
ion pair intermediates, whereas bromine additions also, involve
solvent separatsd ions, Further,lit is beliéved34‘that azide
ion is very similar to bfomide ion in size and.nuclebphilicity.
It is notedorthy that all.additioms uheré the gegen ion is
either bromlce or azide ion yiz. addition of Eromine or
nalo gen 321do8; thé rearranged products 11 are predominantly
- formed

Plausibly,4£he solvéﬁt separated ion pairs 228
p;imarily rearrange: to the‘ion 24 before forming the derivatives,

of f?.

——r



In the case of reaction Of iodine chloride to iso-
longifolene, the reactive intermediate may. be the iodonium ion

23 jwhich underqoes elimination to give the vinyl iodine 10c.

Similar factors may be operating in the formation of
12c and 11¢ during the reaction of isolongifolene wibth excess
of

chlorine and Yromine respectively.



4, EXPERIMENTAL

All m.os and B.0s are uncorrected. Light petroleum

. : A B . o
and petroleum refer to the fractions b.ps 40-60" and 60-80°
~respectively. All solvent extracts- were finally washed with

brine ang drigd.

TLC were carried out on SiDé~gel‘léyers (0.25 mm) con-
taining iS%;gypsum and activated at 110-115° (2 ‘hr). AQNDB
(15%)—5102~gél layers giﬁhadt binder were employedjs.

Optical rotations were measured on a Schmidt + Haensch

electronic polarimster model Poletronic I.

The FolloQimg~instruménts Jere used ?Dr\spectral/
analytical data: Perkin-Elmer Infrared Spectrometer, Maodel
v267§ Perkin;Elmer model R32 (90 MHz) AR sﬁgcﬁrometer;
Varian Mat CH?7 lass Spéct:emeter (TOVBV, diréct inlet system);
Heulett~Péckard.5712A and 75244 3as chromatogfaphs {column; ‘
350 cm x 5 cmy 3%,6'; 5%,6};:10%,12'; 121 carbowax 20M and 3%,6'

SE-30 on Chromosorb W, 60-80; H, as cafrier gas). ALl PIR

2

were taken in 15-20% soln iﬁ,ﬁﬁlé (unless otherwise stated)
+ . .

with TMS as internal standard; signals are ceported in ppm (§);.



while Cltlﬂg Hﬂn daba>une Fol]oulng abbreumatlonw have been
used: s{é'n let), d\doublet), t (trlmlet), q (quertet),

m (pulti ) h {broad) and U4 (Ralf uidth). While summarising
Amaﬁs gpectral déta, bssiaes the moleocular ion, ten most ‘

v

abundant ions {(m/e) are reported with their relative intensities.

A1l temperatures reported were internal temparaturss
of tHe reaction mixture. In all chlorination experiments

weights reported wera the incr2ase in weight after passing

chlorine..

"

£.1. Action-of Halogens on Isolongifolene (10a)

P2 o . 14
4,17.17. Action of Bromine (one mo 1o

To = stirred slucry OF isolongifolene (10a){180 gm, 0.88
mol) in Cﬁla'{7504ml) and 15% aq. NayCoy (1200 m1) .at -3 * 2°
uas added dropuise bronine (48 ml, 0.85 mol) in CC1, {250 m1)

during four hours,. 'Uhen the adrition was Over it was stirred
at room temﬁmra ure. 0028 ) for an adthlOﬂal four hours. Thé
reaction mixture uas transferrec to a,separatlng funnel and

the vrnaenic laysrt uasjseparated. ’Aqueous laxerrua$ extracted

with °C1, (270 ml x 2) and the combined ofganic oxtracts uerse

or {250 ml x 3) and dried (MgSQ,)+ Solvent

s

wvashnod with wa

: ) c . - .. £y
uas removed under TeCuctG OressuUre and residus 1230 gm) WJas



- 7 PUSE . . " a] . .
SLC (carbowax 20M, 3%,6'; temp. 150 } showed isclongifolene. -

(18a) (12.5%, -RRT 1), 8-bromonsoisslongifolene (11b) (6&0%,
RAT 4.4), O-bromoisolongifolene (19b) (104, RRT 5.0) and 1,0-
dihromonenisclongifolene (3%, RRT 10.4), besides other minor

products,

-Frac. b.p. : weight N Remarks

- A - Q . . >
i - 85-87 /1mn . 52.5 gm.  mostly -isolongifolere con-
’ taining B8-hromomeoisolongi-

‘Folene.
2 105-110%/1mn 169. gm B-bromonenisolongifolene
(GLC, 95%_pﬁre)

3 110~14DD/1mm 1447 gm mixture of monobromide

and dibromide .

Fraction: 3 was redistilled-.

Fraction 3a b.p. 110-730°/0.5 mm (4.0gm), mostly

- 8-bromoisclongifolens

Fraction 3b - bup. 136-132°/0.5 mnm (6.2 gm) dibromide
' 11c :
Fraction 3¢ b.p. 132-137°/0.5 mm (1.5 gm) mixture.
Frac. 2 was characterized as bromide 11b -°7 » IR (Fig. 13):

1

- ) | !
(1iq.): -C=CH-1610, 831, 819, 610 on ', PR (Fig. 1):-C-fle



frma
&P
)

each as singlet at 0,83, 0.95, 1.06, 1.09 ppmj C#Br (1H, dd,

4.28 ppm; 3,= 7.5 Hz, J_= 8Mz); =CH (1H, d, 5.65 ppm, J= &Hz),

1:
Mess: m/e 284 (M), 203 (100%), 175 (24%), 159 (12%), 147 (21%),
145 (134), 133 (122), 131 (168), 119 (17%), 105 (19%), 91 (19%).
Microanalysis: CygHosBr required C, 63.603 H, 8.18; Br, 28.21;:

found C, 64.34; H, 7.71; Br, 27.10%.

—.

’ ]
Frac, 3a was characterized as bromide 10b..PMR: -C-Me each as
’ 1

singlet at 0.91, 0.91, 1.15, 1.30 ppm,

Frac. .3b was crystallized from pet. '‘eth2r to give dibromide 1lc
(m.p. 91-92°) {eCY, Lo, I (Fig. a) C=CBr 1600 cm™ ', PYR (Fig.3):
-c Me each as singlet at a. 97 - 0. 97 1.10, 1.35 pom; CHBr (1H

dd, 4.21 ppm, 1,= 7.5 Hz, . ="8ﬁz). Mass: m/e 364 (M),

2
362 (&%), 283 (514); 282 (573),. 255 (97%), 253 (100%), 201 {(124),
174 (22%), 159 (37), 143 (23%), 119 (28%), Microanalysis:
CigHy, Brgrequires C, 48.75; H, 6.12; 8r, 44.13; found C, 50.53;

M, 6.713 Br, 43.244.

4.1.2. With Two Moles of Bromine

Sromine (H?'ml 9,22 mol) in CCIQ (?5 ml) was introduced
to a stirred slurry OF isolongifolene \22.: gm, .11 mal) in
cel, (190 ml) and 10% agq Na,CO, (600 ml) during %3 hrs and the
reaction mixture uas stirred for 2 more hrs ‘after the addition.
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Tha reaction mixture was then taxen into a .sepmarating

Funnel and the organic layer was separated, washed, till

n

neutral, with water and drisd. The removal of solvent
aofferac a ya}iouish residue,(31.5 gm) which was distilied,

A o 8] — ) < " * s [
b.pe 132-135 /0.5 mm t0 give dibromide 1ic.:

L4

4

4,1.3. Agtion of Chlorine.

4,1.3.,7, Mith one Mol., of Chlorine.-im -Presence of ag. Na,CO,
- s ot

2

LT “

f':hlf.:)r‘:'me"\L (7.0 gm; 0.1 mol) Qés passéd:intofa stirred
mi%ture af isélan@iéalemé i28.§ gm,*D.?.mal}ain Céka.(180 ml)
and Na,C0,H,0 (18 gm) in water (QBD:ml% agf-ziwo far dne hour.
A small aliguot was draun from CCL, layer‘éhd'analysed by PMR
té_check thé completion of the reactién. After the completion,
4.
énu~kept‘separately; The rest was hydrdlysed by addiﬁg

apnroximately halr (50 ml) of the CCL, soln-was pipgtted out
calcium oxide (2.5 gm) to it and stirring .at rodm temperature
(29-30°) for 16 hours. Then Cal was .removed by filtration

and washed with CCld.

The C814 layer was separated and

o3

- ’ . S . - .
agueous layer was sxtrected with le (25-m1 % 2). The comhined

#The absorbed (unreacted) chlorine.and CO, were driven outb
by passing a slow.stream of nitrogen. into”the reaction mixture
vith stirring and the final weight ingrease was recnrded
(5.5 gqm). Actual ueight of chlorine consumed is equal to
the sum of the ueinh% increace noted and the weight of CGZ
esceped from the reaction mixture.’ -
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organic extracts were washed, till neutral, with water
(25 ml x 2), dried (ﬂgSDa) and solvent.uas removad at room

temperature under reduced pressure. A residue (11.5 gm) was

€

obtained. .This was divided into three portions:

(i) A sample analysed by GLC (S5.E.'30; 3%, 6'; 170°) contained

! ¢ i ) s PEREP. + o .
dehydrocycloisolongifolene {17a) (46%), 8-chloroneoiso-

iong;FOlene (118) (£6%), and ofher minor products, (8%).
TLC: Solvent, 5% LtDAc in € Hﬂ, 8 cnloran soisolongifo-

- lene RF; G 78 and cy0101solonq1xolol (12b) - 0.26.

amam—s .

o~ L

PR : . o L
{(ii) A porticn of the above resxougl(1,10 gm)-ues chromato~

graphed over alumina (N/III, 40 gm, 27 cm x 1.5 cm)

- Frac. 1 pet ether (30 ml x 2) 483 .mg,-liquid

Frac, "2 pet.*e%hei” (JD 7l x 1) f ﬁil&“
Frac, 3. henzene (ZD ml X 4) 4.30 olid; m.ph 96-99%,

Frac.. 1 was distilled, b.p. 90~95°/2 mm, to give

B-chloroneoisolongifolene (11e).” IR (Fig. 14) (ligy:

! — H
-C=CH- 1640, 021, 830, 750.cn. Lo PR (Fige2): -C-lle
c-lle

gach as 81ndlec at 0. 03, 0.93, 1. 04, 1.08 ppm, CHACL

(1H, dd, 4.11 ppm, 3,= 7Hz, 3=

ppm, J = 3.5 Hz). ‘Micraanalysis:8{5123C1 requ1res €, 75.453

9Hz) 3 ~Cﬂ (1H, dy 5.67 -

3y

H, 9.71; Cl, 14,853 found C, 75.303 H, 9.743 Cl, 14.41%.

+ PMR of the total distilled producl does not show the absorp-
tion of ‘olefinic protons for dehydreocycloisolongifolene (17a),
hence it appears hare that ”YuLDlSDlOﬂPltDLOL .is deohydrated
on the column. :
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Frac. 3 was crystallized {pet. ethér) to give alcohol

12h {m.p. 99,5-100"). Its Pﬁhvand IR were identical

with those of the authentic cycloisoloneifelol?? (12b).

P .. . 7 ) . . -
(iii) The above crude mixture (1.9 gm) in acetons {10 m1)

e . : - -
was oxidized uith Jone's reagent (1.5 ml) at 0" ‘and

left at 10°7 for 3 hrs. The total product was diluted

‘with water (390 ml) and extracted uith pet. ether (z0 ml

% 4), The organic extracts were washed with 104 aq.

Na,C0, (20 ml x 2) and water (20 ml x 2) folloued by
brine (20 ml) and dried {wgsoé). A residue {1.8 gm),
was obtained after removal of the solvent. . part of

_ o s i . a0
which (600 mg) was distilled, b.p. 110-130 (bath)/1 mm
and analysed by GLC {narbowax, 3%, 6',): B-chloroneoisu-

longifolene (11e) (45%) and cycloisolongifolene (18)

L4ER) .

The remainder of the above crude mixture (1.2 qm)
was chromatagraphed over alumina (4/111, 40 gm, 27 cm X

1.5 cm).

Fra=. 1 pet. ether (40 ml x 2). 550 mg, liguida
Frac. 2 pet. ether - (40 ml x 2)- nil * .

frec. 5 benzene ; (40 ml x 3) 470 mg, liguid

Frac. 1 was distilled, b.p. 116-115 (bath}/2 nm to give

- g-chloroneoisolongifolens (1le).



Frac. 3 vas distilled, b.p. 110-115"(bath)/2 mm, to give
- 1
ketcne 18 (450 mg). IR (lig.): CO 1605, PMR: -C-Me
- 1

each as singlet at 0.98, 1.06, 1.08, 1.11 ppm.

The CCl4 (53 ml) drawn oub as described above. was
washied, till neutral, with mager (25 ml x 2) and avaporated
(2t 90%C) on uwaterbath (most of the chloride 12a had decom-
posed into Eydrocnrbom 17a (PMR)). - A residue (10.2 gm)
obtained, was fractionated, keeping aside a small samplé

(500 mg) for SLC.

Frar. 1 b.D. 78-800/2 mm 340 qm, dehydfOGycloisolonqifolenezz

(178) charasterized by IR, PR, GLC,
Frac. 2 bh.p. 80-90°/2 am 1.0 gm, mixture

=0 7. rz ‘ ‘ s ‘n : . . ‘
Frac., 3 b.p., 90-95 /2 mm 3.5 gm, B-chloroneoisolongifolene

(11e) (PMR, IR, GLC).

The pot residue (1.0 gm), a gummytmaterial, was rejected,

4.1.3.2. UWith one fole of Chlorine in Presence of anhy. N32C03

A slow stream of chlorine (5.5 gm) was passed into a
mixture of isolongifolene (22.8 gm; distilled over Na) and
Na,CO, (8.5 gm) at 28-30° (byfexternal cooling) for 2 hours.
The inorgaﬁic sélts ueré Fil?e:gd off and washed with pet.

ether {20 ml x 3). The solvent was removed at room temperature

(28°) uncer reduced pressurs. The residue (26.5 gm) obtained



was divided into three parts:

(i) A small sample uas_diétilléd, GLC (carbéuax, 34, 613
Yy oD . . .

temp, 150°) showed dehydrdcycloisolongifolene {17a)

(30%) and B-chloronesisolongifolene (11e) (62%),

besides other minor impuritiess

) £ I H
(ii) Second portion (3.8 gm) was fractionated:

Frace 1 b.p. 78~800/2 mm (620 mg} dehydrqcycloisolongi—
folene (17a) (PMR, IR,

aLe).
Frac. 2 b.p. 80-95°/2 mm (B30 mg) mixtu:é

Frac. 3 b.D. 95~1DOO/2 mm{1.7 gm) 8%chloronsoisslongi~
folene (lig)(GLC, P,

IR) .

(iii) Third portion (4.1 gm) was stirred with AcOH (20 ml)
and ¥a0lfc (2 gm)* for 36 hrs at 30°. «The_prodqct vas
worked up by dilutrmg~uith water (50 ml) and'extraéting
with pet ether (28 ml x 3). The orgénic la?er was
wasned frea of acid with ag. NaZCD3 (20 ml x 3) folloued
by water (20 ml x 2) and then cdried (NaZSOQ); A part ‘
(0.970 gm) of the residus (3.5 gm) obtained after solvent

remeval was chromatographec over silics gel {35 Iy
: graj 8

40 %X 1.5.cm ).



Frac. 1 pet. ether (100 ml) 827 mg, liquic
"frac, 2 pet. ether (50 ml) nil
Frac. '3 50% henzene’ 50 ml \

in pat ?ther RA XS) ZDQ mg, liquid.

Frec. 1 was distilled and analysed by GLC and found to

be a mixture of hydrocarbon 17a (13.5%) anc chloride

11e (73%).

Frac. 3 was distilled, b.p. 120-130°(bath)/1 mm and it
\

was a very bad mixture of acetates {(PMR & GLT). Their

separation was not attempted.

4.1.%3.3. With twc Moles .of Chlorine ‘ ' \

To'a well stirred mixture of isolongifolene {(10.C gm,
0.05 mol) in ce1, (35 ml) and anhyd. Na,CO, (4.4 gm),
chlorine gas (3.5 gm%) was passéd over a period of 30 minutes
at 28-30°C., A swmall sample was drawn and énalyéed by MR
(for the‘diséppearance of‘protons'in slefinic regimn); Then

LiZCG (3 gm) was added to the reaction mixture and -its

3
. , 0 . .
temperature was rzised to 80 where it was stirred for 6 hrs.
It was cooled, inorganic salts were filtered off and washed

uith more-of CC1, (20 ml1 x 3). Removal af solvent. offered an

*The weight rec
c

.ordsd here is the weight incresse after the
addition of chl '

orine gas.



only residue (12.0 gm},:a.poréion (9.0 gm) of which uas

immediately fracticnated.

Frac, 1 Defie 85—90?/2.5 mm (2.35 gm) déhydrocycloisolongi—
folene (17a) (PMR, IR
se).

Frace. 2 hepo 95*1000/2.5 mm (4.45 gm) monochloride (17b)

The pot residue (1.5 gm) was rejected.

"

rac. 2 was cheracrterized as l-chloro-dehydrocycloisolongifo-

14 ¥ ¢ —
e (170), IR {(Fig. 16) -(1ig.):-C=Cii- 1640, 938, 820, 730 cm |

H

o

e

!

MR (Fig. 9): —é~ﬂ§‘ each as singlet at 0.93, 1.01, 1.01,

1.27 ppms Cﬁél (1H, d, 4.41 ppm; j-= 2Hz); =CH (1H, m,

centred at 5.42 ppm; 18, dt, 5.90 ppm; 3= 1.5 Hz, J,= 10Hz) .
Micréanalysis: 215H21Cl reqﬁired C, 77.243 H, 8,50;281, 14,273

found C, 76.82; H, 8.65; Cl, 15.17%.

be103 060 Action ' of Chlorine on Chloride 1le

A slow stream of cnlorine gas (1.2 gm) was passed in a
well agitated mixture of chloride (11e) (6.98 gm) in ccl,
(21 m1) end anhyd, NaZCDS (2.8 gm) over a period of 15 minutes

at 28.50°%., A small sample was draun and analysed by PMR (for

the disappearance of olefinic proton). The inorganic salts



were filtered off and washed with ©C1, {10 ml x 2). Solvent

0 'm'ﬂ\ ~ ; . ' ,-.-‘~O
was removed under reduced pressure at room temperature (25.27 )
and the residue (7.1 gm) obtained consisted mostly of a
dichloride (~70%) having the structure {(12c) as indicated

. ! . c
by its PMR (Fig. 8): -C-Me each as singlet at 0.96, 1.04, 1,18,
H

1.16 ppm; CHC1 (14, d, 4.27 ppm, J= 2Hz; 1H, t, 4.56 ppm, J=

4,5 Hz)

4.17.4, Action of Pssudohalogens

b£otedet. Iodine Chloride

To a stirréd and grecooled ( 50) mixture of isolongifolene
(3.0 gm) in acetunitrilé (30 ml) in presence of anhyd. Na,CO
(1.5 gm), was added dropuwise, iodine monochloride (3.2 gm
during two ﬁinutes and the temperature was. brought upto 15
and scirred at that tempa;ature'for two and half hours., The
reagtion mixture was Qilgted with 10% ag. Na25203 (20 ml) and
extracted with pet. etheér (20 ml x 2). Pet. sther laygr was
washed witﬁ brine and dried (NQSDA}. T%e residue (3.3 gm)
was distilled, h.p. 135-140%(bath)/ 1 mm (2.8 gm) to give
B-iodoisolongifolens (10c). PMR: —é~ﬂ§ each as .singlet
0.93, 0.93, 1.19, 1.29 ppm; ~Cﬁ2—EI=é~ (2H, m, spanned hetueen

[ -
2.49-2.64 ppm). IR (1ig.): -C=C- 1635 om .
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The skove experiment was carried out with IC1 (1.5 gm)
and isolongifalene (1.4 gm) in cc1, (15 ml1) in presence of
anhyd., N32C03 (1 gm); the product isolated was 8~-iodoisolongi-

rolene (10c) (1.5 gm).

4. ede2. Todine Azide

Sodium azide (2.6 gﬁ, 40 mmol) and acetonitrile were
charged in a 100 ml three necked round boL%omed flask fitted
‘uitﬁ reflux condenser, dropping funnel and tharmometer. The
flask was covarec Qith black paper and cooled to 0%, Iodins
monochloride -(4.60 gm, 30 mmol) was introduced slouly during
10 min and stirred for an additional half an hour to ensure
the formation of iodine azide., Then isolongifolene (3.5 gm,

17 mmol) ‘was added and the temperakture of reaction mixture

Wwas brought to 15° over one hour and skivyed at the same
temperature for an additional six hours. fMost of the aceto-
nitrile was removeo under reducsd pressure, then.it was diluted
with 10% aq. Na,S, 0, (30 ml) and extracted with CCl, (20 m1 x 3).
The selvent was removed at low temperature (35 T SO) under
reduced pressure. The product (4.6 gm, broun coloured) was
distilled, b.p. 140-145°(bath)/1 mmn (3.7 gm) and analysed by
~6LCc (3.E-30, 3%, 6', temp. 1807, Fiau rate 60 m/min.), iodides
11q (60%, RT 2.4 min), and 108 (30%, RT 2.8) and other minor

products { 10%, RT 1.8 % 2.0). Iodide (11g) could be



.

recognized =esily from its PMR: -C-Me each as singlet at 0.71,

o [T -

5.86, 0.95, 0.59 ppm; CHI (14, dd, 4.35 ppm, J,= BHz, J_=

9Hz), =CH (1H, d, 5.48 pom, J= 3.5 Hz). IR (lig.): -C=CH-

Qe

1610, 815 ca .

When the above experiment was repeated in CCl4 (30 ml)

with NaM. (3.0 gm), I21 (3.2 gm) and isclongifolene (2.8 gm)j

[#3]

o}

nd 10c in Ethz ratio of 1:1

Y
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4,17.4,3, Chlorine

1, {775 mg) in CH,CL, (30 ml) was introduced to a
cooled ( 0°) solution of isolongifolene (2.08 gm) in CH,CL,

(12 ml) in nresence oF N‘azCD3 (1 gm) guring 2 min. and the

»n
|

reaction mixture was stirred for 15 min. Tne inorganic salts

werz filtoared off and washed with CH2C12 (5 ml x 2). The
solvent was removed under recduced pressure and the residue
(2.1 qm) obtained was analysed by PMR which showed mostly
8

-chlafonedisolongifolens {(110) while the signals due to

chloride 1 were absant.

v

et

cycloprapy

b

4,1.4,4, Hitrogyl Chioride

W]

ted mixture of isolongi-

o]

v fm o= e n0 ¢ s
To a cooleg {0.5 % 2°) and agit

. - . . s . g f
m) and isocamyl nltrite { 1 ml) in gl. AcOH (1 wml)

DS



1yas'§dded dropgise;; éonc,.Hﬁl (0.5 ml) during 3 min. and
then the réaoéionﬂmixfdre was stirred for 2 hrs. Then 1t uas
diluted with water (10 ml) and extracted with CHzﬁlZ‘(1D ml x3).
The organic¢ layers were washed, till neutral with vater and
.dried. ‘Removél of solvent foared.é brown coloured éésty
solid which was crystallized (11eCN) to get pure axime ggg,"
(560 mg, m.p. 141-143°). IR (nujol): OH 3250, NO 340, 920, |
C=N 1655, -C=CH-1610, 870, 830 on™ . PR (CDCL.): -{i:-g»%_e

éao_h as singlet at 0.88, 1.01, 1.05, 1.11 ppm, =CH (14, 4,
5.64 'me; J = 4Hz); oj (1H, s, 9.47 ppm). Microanalysis:
p15H230N requires C, 77.25; H, 9.87; M, 6,013 found C, 77.57;

%

Hy 9.523 N, 6.22

et

4.2. Some transformations of B-Haloneaisolongifolens,

4.2.1. Neolisolopngifolene (11a)

8-Bromoneoisolongifolene (34 gm) in CtOH {300 ml) and
40% ag. NaOH (20 ml) was hydrogenated oveE'Ranéy nickel
gatalyst (14 gm) at room temperature (ZSD)Hana atmospheric
pressure, Wwith vigorous sha@ing over reciprocaﬁing shaker.,
After the absorptiom of one mole equivalent of hydrogen

B

(in 2 hrs), the ethanol layer wag decanted and Raney nickel



wWas uasheﬁ uith peﬁ. ether‘(SD‘ml'kzé).A Then the EtQH layer
uésidiluted with waéer (900 %l) and saturatéd with NaCl and
‘éxﬁracted-uith set, ether (100 ml x 3). The combined organic
éktracts were washed Qith’watér (SQ‘ml'xvz) and dried (NaZSQ4>'
The residie~(23.8 gm), aftér removal of solvent, was distilled,
b;p. 78-810/1 mm to give ngsisolongifqlene (
914) (Single -AgC10,-5i0,°°,
_é=zHa1510, 815 émf?.Pma (Fig. S)f~%—ﬂg each as siﬁglet at

(lig.):

11a) (21.8 gm,
GLC 95% pure)., IR

0.73, 0.77, 1.02, 1.10 ppm; =CH (1H, d, 5.61 ppm, J= 4Hz).

4.2.2. B8-Dehydronenisaolongifolene (14)

A mixture of B—bromoﬁeoisﬁlongifolene (11b) (4.5 gm)
and’LizCD?J (7.6 gm) was refluxed in DMF {25 ml) for 1 hr.
Most of the CMF was then feﬁoved under reduced pressure. The
produrt Wwas diluted uith‘water (QD mi}; extracted Qith peﬁt

ether (20 ml 3-3) and washed with Uater (20 ml x 2) and then

dried (Néésoa).

was distilledy bh.ps 80»850/3 mm to éive hydrooarbon:1§ (2.64

. ‘ LN -
The residue (3.2°gm), aftar removal of solvent,

gm, 98,4 pure). IR (Pi;. 15) (iig.): mé=CH~1é45, 1610, 887,
810, 775 anl. PHR(Fig. 6): —%~m§ sach as singlet at 074,
0.83,.1.01, 1,12 ppns. =CH (24, m, spanned-betwsen 5.48-5.73 ppm,
1, m, spanneésgetgeen,5.73*5.39'ppm); Mass: m/e M 2203
Minroanalxsié:@%sﬁéz'requiyea‘ﬁ, £8.04; H, 10.36; found C,

63.7035 H, 11.1857.



4.2.3., Action of Liztos/DMF on Chloride(11e)

A mixture of chloride 11e (500 mg) and Li,

co, (400 mg)
in BMF {10 ml) was refluxed under nitrogen for 10 hrs. ‘

! T 14 N . . .
sual work up (dsscribad above) gave 8-dehydroneoisolonqifolene

u
(14) (359 mg).

4,244, Partial Reduction of 8-Dehydroneocisolongifolene (lﬁ)

A mixture of nydrocarbon (14) (4;5 gm) and Raney nickel

s . s . L s . ’
\1.2 gm} in ethanol {21 ml) was stirred under H, atmosphcre

2

s 14 a .
-at room temperature (25.30 ) and atmospheric pressure, for
about 2 hrs. After the absorption of one mole eguivalent of
hydrogen, Raney nickel was filtered off and washed with pet.

, ¢ . ’ \ .
ebthzr V10 ml % 3) keeping hthe catalyst aluways covered with
g /

solvent, Ethanol was removed under reduced pressure and

»

"the residus was mixed with the residue obtained from pet. ether

s - ) . . s a
washings. The total residue (4.4 gm) was distilled bp. 90-92°/

. ' y . : . I'a - N
23 mn (4.2 gm) and was found to be necisolongifolen=s (11a).

4.2.5. 9-Dehydroisolongifolene (15)

A solution of bromide 11b (5.3 gm) was refluxed in DFF"
(25 ml) for one hour. . Most of the DM was removed undev reduced

pressdra,. Then it was diluted with water (25 ml) and extracted
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with pet. ether (20 ml x 3). The orgaﬁic oxtract Qés washed
with watsr (20 m1 x 3) followed by brine and dried (mgsaa).
The residus (3.1 gm) was distilled, b.o. 85-907/1 mm (2.42 gm),
to give 15 (2.42 gm). IR (1iq.}{-é=CH— 1652, 1585, 855 cm—i,
UMR:;%aE& os singlet -at 0.90, 1.03, 1.07, 1.13 pom; = €H |
(14, d, 5.18 ppm, J= 1CHz; 14, d, 5.43 ppm, J= 64z; 1H, dd,

5.72 ppm, J,= 6Hz,J_ = 10Hz). -

1 2 -

4.2.6, Solvolysis of Bromide (11b) in KOAc/AcOH

A mixture of KOAc (:.bz gm) and bromide 11b (6.4 gm)

in gl.'ADDH {40 ml)’uas re?lﬁxad for 5 hrs, The prgress of

the reaction uas ﬁanitored by GLC (disappgarance of bromide
11b)Y. Then most of the AcOH was removed under reduced pressure,
The remaining residue was diluted with water (25 ml) and extra-
cted with pet. ethar (25 ml x 3) followad by brine and dried
(MQSDA). Jut of the residus (4.5 gm) obtained, a small sanple
(270 my) was distillesd h;p. 100—1406(bath)/ Z2.mm and analysed

by GLC (carbowax, 3%, 6', temp. 160%). It éhouedidehydra—
neoisolo-gifolene (14) (4.2%, RRT 1), 9—@ehydroisoldngifmlene
‘(lg) (32.54, ART 1.5), tetralin (25) (D.5%, RRT 2.5),

teétiary acetate (SD%; RRT 7.8). Then rest (4.1 g@) of the
residue uas chromatographeé ovér silica gel (IIB,L?zo gm,

Fd
[
2.5 % 55 ¢cm ..



- Frac. 1 pet ether’ (50 ml' x 3) : 2.4 dm, liguic.- .
Frac., 2 pet ether (50 mi1 x 3) 100 mg liquid, mixture
Frac. 3 -5% benzene in (50 m1 x 3) 1.43 gm, Yiquid

pet sther

Frac, 4 50% benzene in (50 ml x 1) nil
pet ether

Frac. 1 was dlsblllaﬁ, B, p. 85-90 /1 nn (2.4 gm) and found,
to he 15 (PMR, IR, GLC).

frace 3 was distilled, hip. 118—1200/1 mm (1.43 gm) to give

"a tertlary acetate . IR (lig): Acetate 1740,-1240; ~C=CH-~

2
!

1620, 870, 820, 810 cm ', PIR: ~c each as singlet at

~lie

0.88, 1.15, 1.17, 1.22 pom; CHLCO (34, s, 2.00 ppm) ;- =CH
(18, d, 5.37 ppm, 3= 4 Hz). Mass: m/m 262 (M 24%), 219 (24%),
202 (215), 187 (39%), 164 (1oaz), 159 (47 ), 149 (31%),

148 (anﬂ), 123 (22%), 105 125“) w;croanalysis:C Ho-0

—
o
N
(9]
N

: . , " ey e
requ;res C, 77.8235 H, 9.99,2F0uno Cy 78.2935 H, 9.064%.

In.one of the sxperiments, bromide 11b (9.63 gm) was
;efiuxed uiéh'KOAg (10.1 gm> in gl ACQH (SQ ml) for 5 hrs.
Usual work up {dascribed ahove) g'é\}e a resi;‘dg (7.8, gm),
which was refluxed Qith KdH‘ (4 gm)z in 45%3aq.‘ﬂeaﬁ (35 ml1)
for 36 hrs. At thé end most of the MelH was removed under

reduced.pressurs 'and the product was worked up by dilubting

#The structural slucidation of tert..acetate is discussed in
the next Chapter. ) - .



with waber (25 ml), extracting with diisopropyl ether (25 ml
x 3) and washing the organic extracts with vater (20 ml x 3).
A residue (6.79 gm) was obtained, a part \2U9 mg} gf - which

®(hath)/1 mm and analysec by GLC

was Cfistilled, b.p. 180-140

{carhouax, 35, 6', Temp. 150%). It showed' defydroneoisolongli-

folene (14) (11. 5%, RRT 1), dehydroisolongifolene (15) (385,
) tetralin (25) (4.5%, RR% 3), tertiary alcohol

(AG%; RRT 7) and a secondary alcchol (24, RRT 9). The rest

(6.5 gm) of the ahove residue was chromatogranhed, (silica_gel

I1B, 180 gm, 3 x 30 cm .

Frac. 1 pet. ether (Sval X 2)> 3,10% gmy hydroearbans
14 and 15 (GLC)

Frac. 2 5% benzene in (50 ml R 2y © 218 ‘mg, mixture, rejected.
. pet. ether :
Frac. 3 54 benzene in (50 ml x 4} 2.01 gm, sclid
et ether . 0
p - - m.D- a1*‘a8
Frac. 4 henzene (sp ml x 3) 861 mg, semnisolid

- ’ - ” s kg .
Frac. 4 was rechromatographed over silica gel (IIB, 45 gm,

1.3 x 60 cm Y.

Frac. 4a pet ether (50 wl x 1) nil

Frac. 4b 10% henzéne ¢ ; .
in pet sther {20 ml x 5) 510 mg, SDéld,
- MePo 6G2-48
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Frac. 4c  .10% benzene in (20 m1 x 4) 50 mg, rejected
pet ether ‘ o

Frac, 4d  25% benzene im (20 ml x 5) 35 mg, solid
"pet asther o ’ .

B ~ . T ) L. :
frac. 4e 50s benzene in (30 ml.x 4) 75 mg, mixture,
pet ether - rejected.

Fraec. 3 an 4b were mixed‘and‘orystailized'(pet ether) to
give a tertiary alcohol%; Mep. . 54.5-55.5%, IR (CCia):

3608, 3495, ~é=CH~‘1615, aﬁa'cme. PMR: ~¢—ﬁ§ each as singlet
at 0.93, 0.98, 1.20, 1.27 ppm; =CH (1H, q,fs 28 me; J= 4Hz).
Mass: mfe 220 (M, 100%),. 205 (863); 177 (23%), 163 (19%), .
151 (29%), 149 (39%), 138 (30%), 135 (175), 121 (lQﬁ), 107

0 requires

(22%), 95 (184), 91 (26%). Mi~rcanalysis:

( C5Mag
C, 81.763 H, 10,583 found C, 82.01: H, 11.05%.

Frac. 4d vas crystallized (pe; ether) to get a secOndery gicohd
m.p. 40-42°, IR (cc1l,: OH‘361O,,JQGD, é H— 1605, 815, 810 cm -t
PR (CDC13): —?fhg each’ag-singleé‘et 0.95, 1.02, 1.sq, 1.15
ppm§ CHOH (14, idd, 411 ppmy mHyé QHZ); =CH {1H, d, 5.72 ppm
J = 3.5 Hz). Wicrqanalysié1b15H24D requires C, 81.763 H, 10.98;

found C, 82.013; H, 11.05%.

*The secondary, alcohol and tertiary slcohol have.been designated
as alcohol & and B thair structures are discussed in the |
next Chapter. to .



4.2.7. Solvolysis of Chloride 11@e with NaDAc/AcOH

Chloride 11e (2.5 gm) was refluxed with NaOAc (2.5 gm) ~

I [ ol [ 3 2
{15 ml) for 36 hrs and the usual work up {described

in Ac0H
above) gave a residue (2.4 gm), which was chromatographed
over silica gel, Hydrocarbons_lﬁ-aﬁd'li (1.150 gmj‘;ere
eluted out with pet ether and the tertiary aceéate (785 mg)
was elutad vut with benzene. JThe product obtainsd from
solvolysis of chiaride 11e and bromide 11b were FounB to Ee

the same by GLC comparison,

4.2.8. Action of AcOH on Dehydrmnéoisolongifoléné (lﬁ)

A soln of hydrocarhbon 14 (1.87 gm) inm gl. AcOH (15 ml)
was refluxed for 8 hrs. Then most 6? ﬁhe‘ACGH was removed
under reduced pressure and thg produét vas worked up by
diluting with water (25 ml) and extracting witn diisopropyl
ether (20 wl x 3). Them organic layer was washed with 10%

.aq. Na CDS (25 ml x 2) and water (25 ml x 2) followed by brine

5
and dried (NaZSDQ). The residue (21 gm) ohtained was chearged
on chromgtographic column (5iD2, 118, 9G gm, 2.3 x &b cm‘}
and hydrocarbon (1.39 gm) was éluted out with pet ether

(25 ml x_S); the (more polar) mixture of compounds (450 mg)

was eluted out uith benzene (25 ml x 2). The hydrocarhon was

found to be 15 (PMR, IR, GLiC).



4.2.9. Action of 8F3,Et20 on Chloride 11e

The chloride ilg (S.B‘gm) mith.éFSEtZU (two d%éps) uas
stirred at 90- 35° ror .3 hrs, uhén the evolution of HCl gas uwas
stopped and it wasmcooled to room temperature, The product,
was taken 'in oet ether (dd:ﬁl)‘anﬁlucrﬁed up hy‘uashihg with
10% ag. Na2 (15 ml x 27 Folloued by watar .{(15 ml-x. 2) and
then dried <Na2504)’ A black residue (2.6 gm) uwas obtained
after solvent removal -and aipa:t af it (2.2 gm}-uas distilled,
109-110° (bath) /3 mm (1.3 gm); the solid, undistallable residue’
(800 mg) was rejected. The disti%iate was found to be

~

tetralin (25) by comparison with authentic samplego.

4.2.10. Agtion D?‘H2504~Dn Halides 118 ~and 11s

Chloride 1%e (a00 gm) was added in one log to a uell
_Votlrred and cooled ( 0% 90% ag. HZSDA'(dml Y, The evolution
af HCI1 ﬁpased a?ter 5 min, and it was worked up by pauring‘
it into ice cold water (25 ml) and extracting uith pet ether
(15 ml % 3). The pet., ether extract was washed with 10%

agq. Ma,C0, (15 m1 x &), followed by water (15 ml x 2) and
brine. Aftar solvent removal a gummy residue (3.5 gm) uas
obtained. A poption of it (2.2 gm) was distilled; 100-110°

(bath)/3 - to yield tetralin (28) (1.2 gm)
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Similarly treatment of bromide 11b (1.4 gm) with 90%

ag. H,50, (5 ml) gave tetralin {25} (680 mg).

4.3, Scme Transformations- in 1-Chleorocycloisolonqifolane

Derivatives

4.3.,17. Solvolysis of Dichloride 12c

The total dishloride 12¢c (2.0 gm, vide section 4.1,3.4)
was taken in a two necked r.b. flask Fitted with reflux
condenser, thermometer and CaCl2 guard tublé.. AcOH {25 ml)
and Na0dc (1.0 gm) were added to this, then it was élgnged

. . . o - L °, L o .
in an 0il 'bath at 80, The reaction mixture was stirred at

6]
44}

th

same tamper

3

ture for 24 hrs. After cooling to room tempesra-
ture (25-26), it was wonkad Up by -diluting with water (60 ml)
and axtracting with pet. ether (25 ml x 3)s The pet. sther

extract was washed uith 10% aq, Nazﬁﬂs followed by water (15 ml

x 2), dried (Ha?504) and solvent was removed. An oily.vesidue

(Z.A gm) was obtained, which was a mixture of atleast five

compounds having R, 0.88, 0.50 (major), 0.37 {minor), 0.19

—

(trace) and 0.11 (trace); (TLC-5i0 solvent: benzene; solvent

27
front, 16 cm). A small portion {(1.24 gm) of it was chromato-

graphed (SiD 40 gm, T¢3 X 50 em Y.

23

Frac. 1 pet. ether - (50 ml x 2) 308 mg, tlc single

Frac. 2 50% henzene in (50 ml x 1) nil
. pet. ether



Frac. 3 50% benzene in h (50 ml x 2) 450 mg, tlc single
‘ pet ether SR .

Frac. 4 504 henzens in pet (50 ml x 1) 60 mg

ether
Frac. 5 50% benzene in.
: pet ether (59'm1 % 2) 108 mg
frac. 6 benzene . (TSD;ml) . 95 mg, bad mixture

Frac. 1 -wes distilled, b.p. 120-135"(bath)/1.5 mm, It uas
a very bad mix:iure of sevsral comoounds, the mejor identifiable

: - ' : 1
portiop having the structure 11f: PMR: -C-Me each as singlats
, : — ;

at 0.36, 0.96, 1.09, 1.33 ppm; CHC1 (1H, dd, 4.06 ppm; I, =

7 Hz, J,= 9.5 4z), no olefinic protons,

Frac. 3 uwas distilled, b.g;.izﬂ-?BDO(bath)/ 1 mm to give
I

acetate 17c (420 mg). IR(CClQ): ﬁcetate 1730, 12353 —L:CH-
1631 em V. PPR {(Fig. 11):'—é-ﬁ§ each as sing;e; at 0.98, 0.98,
0.98, 1.04 ppm; CH,CO (31, s, 1.28 ppm); CHOAe (1+, d, 5.24
pﬁm, J= 2Hz); =CH (14, ﬁ, snanned between 5.24~5.64 ppm;

1H, dt, 5.91 ppm, 31= 2Hz, 32

requires C, 78.41; H, 9.29; found C, 78.203 H, 9.44%.

= L M3 ) - "'3:‘”
10Hz). Microanalysi u17H2402

Frac. 5 was distilled, b.p. 130-140°(bath)/1 mn, (70 mg) to

give cnloroacetate 12d. IR(CClﬁf;:@cetate 1730, 1235 cn .
. N - . ) v . ' . A : ,

M -C-fle "each as sinnlet at 0.87, 0.98, 1,12y 1418 ppm;
1 : ' N

CH,CO (3H, s, 1«94’ppm); CHC1 (1H,;q, 4,30 ppm, 3= 2 Hz),

CHoAe (1H, t, 5.34 ppm, 3,= BHz).
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4,3.,2. Action of LA&H on Chloride 17Bb

A mixture of LAH (550 mgjlénd chlori@é-lzgl(ZSU‘mg) in
THF §15 ml) uwas reFluxed‘FOQHQZ hrs under Né. The reaction
‘mixture was cooled to 0 5° and excess of LAIl was destroysd
by dropuise addition of water (0.3 mi) with stirring folloued
by jS% ag. NaOH (0.3 ml) and water_(?_ml}."The salﬁs were
Fil&ered of f and Washed uith pet. ether. Reioval o?-éoivént
offered a residue (225 mg), which was distilied, bon. 30-100°
(batn}/1 mm. The dis%illafe (éDD mg) Qas found to he dehydro-

ccycloisolongifolene (11a) (PHR, IR, GLC).

4,3.3, Hydrolysis of Chlo:ide~17b

A mixture of chloride 17b (1.2 gm) and calcium oxide

- - '. f - ,-"' ’ [l o
(500 mg).ln wvater (20 ml} was stirred at B85-90 for 16 hrs..
The produrt was coonled to rtoom temperature, Cal filtered off
and washed with water (10 ml x 2) folloyed by pet., esther (20 ml
x 2). The comhined pet, sther uas washed, till neutral, with .

. e ' LA al o ) ] T . ima d
vater (10 ml x 1}, dried Na2a04 and thnén 'solvent was removed
under roduced pressure., An oily residue (1.10 gm) was obtalned

which was filtered through a small column (5102, 49 gm, 2 x 40

cm )} to remove traces of less polar inpurities, then distilled,

b.p. 110-1 250<t&ath}/2 . {850 mg) +to givs. d'ehy‘drocyclcisqlangi*-

. - . t
fol-1-0l (17¢). IR (Fig. 17) (lig): OH 35400, 1040;-C=Cii-
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- 1
1630, 940, 743, 705 cm . PR (Fig. 10): -C-fle each as
i

singlet at 0.85, 0+96, 1.01, 1.20 ppmj'CHoH (1H, d, 4.30 ppm,

—

J= 1.5 Hz); =CH (11, m, spanned between 5.,26-5.54 ppm; 1!, dt,
5.91 pom, J= 1.5 Hz, J= 10Hz) . microanaiysis:Cqu77D reguires

C, 82.513 !, 10.16; found C, 82.28; M, S.40%.

4.3.4. Oxidation of Algohol 17d with Jonés Reagent

To a cooled soln ( 0°) of alcohol 17d (3930 mg) in

acetone {(2ml) was added dropuise, Jone's reagent (0.5 ml) with

shaking till the orange colour of chromic acid persistcd. It

was laft at this temperature for & h-s and then yorked up hy
¢iluting with vater (6 ml) and extracting with pet ether (10 ml
x 3)., The pet. ethar layer was washed, £11l nesutral, with

water (10 ml x 2) and dried (Ne 304), Soglvent was removed

2
and the residue (350 mg) distilled, b.p. 120-130"(hath)/1 mn

t

(305 mg) to give ketome 18. IR (Fig.18) (1ig.): CO 1745,
_t=CH- 1661, 1630, 853, 630, 700 cm” . PIR (

1
Fig. 12):-C-[le
t

each as singlet at 1.00, 1.00, 1008, 1.19 ppm; =CH (14, m,
soanned hatuzen 5./40-5.60 ppms 1H, dt, 6.04 ppm; J= 1.5 Hz,
3= 10Hz) . Mi-rocanalysis: C,cMoq

C, 83.45; H, 10.53%.

0 .requires C, 83.30; H, 9.85;
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