
P A M - lf1

xiai.0N6srBt.eNe HRia



X-WT*4? if »*>&*>*>*# »X*** ** -Tt-'H-A-'X-Jf jf-' ;:• $ 
■* x-

%*:.

%-)*.
*

■t,
.11

*-

= .> CHAPTER I '■;'•/

'I:!JT- Eft S 6-- J31.V ERSIPn/I-1 JN ^ ELICTRifHIWS'--

wt

-X
-X

. /; _ ..: • • -XoMTiasjL-?
-‘ _: ; : '■ ■'«. - ,1*

* xx x-;fT xf-x-Vx-'XvX- jb^H



ST ERIC DIVERSION IN ELECTROPHILIC

ADDITIONS

Abstract

Addition of halogens and pseudo-halogens 

to isolongifolens does not yield any 

normal addition products due to severe 

steric hindrance to the approach of the 

counter ion at C-7. Initially formed 

halogenonium ions undergo elimination Oi 

rearrangement to give a mixture Oi products 

TO-12.. • The term’Steric Diversion1 is suggested 

to describe all such cases uhsre deviation 

•from normal course occurs due to steric

reasons.



i SB

ST ERIC DIVERSION IN ELECTROPHILIC 

ADDITIONS

1. INTRODUCTION

The addition o.f electrophilic reagents such .as halogens* 

to simple acyclic and cyclic olefi-ns-is usually .straight i oruard 

and results in trans-stereochemistry. However* .it i,s recognised 

that many such additions show' variable stereoselectivity and 

the nature of the reactive species is dependent on the nature 

of the olefin, the. electrophile, the solvent and other factors. 

Details of the mechanism of such electrophilic additions have 

been extensively investigated during -the past several decades 

and the current position has been.ably summarised in some 

recent review articles1. It is generally accepted that addition 

of halogens, pseudo-halogens and the like proceeds through a 

3-mernbered activated complex (l.) , which may be strongly bridged 

(2J, weakly-bridged (3) or may lead to a fully developed 

carbonium ion at the more substituted carbon atom.

' s+^ "X"
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Conceivably, if the more substituted . end of the ethyle- 

nic linkage is- sterically shielded such that the approach of 
the nucleophile is essentially blocked, the resulting product' 
cannot bs expected, to be th'e result of a simple addition 
reaction, 'but would be complicated * by the intervention of 
other pathways, such as elimination/rearrangement open to 4_ 
and, the product,in more susceptible cases,'may entirely be the 
result of such alternative pathways. To illustrate this point, 

the.reaction of chlorine-free hypochloroas acid with unsj^m- 
dineopenty 1 ethylens (5.) and 2, ^4-trimethyl-1 -psn^ene (7.) may 
be cited: 5 gave a comple-x mixture in which 6 predominated 
(48/) and no oxygen-containing functionality was detected in 
the total product, while T^which is comparatively less hindred, 
furnished 34/ of 'normal* product (8.) and 46/ of elimination 
product (9.)^. A literature survey revealed that such 'abnormal'
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reactions have been often encountered, especially in the area 

of'natural products chemistry and mention may be made of the 

following olefin reactions: .halogen additions3-9, halogen

• . 1 0 “jo 1 _ 'l Aazide additions , Kharasch additions . ’ , o.zonolysis ,

17 1HChromic acid oxidation ‘ and oxiran-a cleavage .

It is felt that this diversion of a ’normal’ reaction 

pathway, because of purely steric hindrance, is a fairly 

general phenomenon and is responsible for the formation of 

so-called ’abnormal’ products in several reactions, and the 

general term Steric diversion is proposed to 'describe this 

switch over from'the 1 normal’• route'.

2. ELECTROPHILIC ADDITIONS TO ISOLONG IFOLEN E

In the context of above description, it was felt that 

isolongif olene (l Oa) , in -which approach's! C-7‘is severly 

hindered, could provide a .suitable ' substrate for studying 

’Steric diversion-’ . .. . -

*Steric nindsrance to attack'at the more substituted carbon 
atom has been invoked^ to explain the 'formation of abnormally 
oriented adducts in the addition of certain reagents to some 
olefins. In other similar cases, different explanations have 
been offered^ ancj hence, these cases are not typical examples 
'of steric diversion.

Uagner-Meeruein rearrangements accompanying electrophilic' 
addition to certain olefins and arising ‘from well-recognised 
stereoelectronic factors are distinct from cases o.f steric 
diversion, where purely steric-- hinderance blocks the 'normal' 
course of the reaction. ‘
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2.1. Reaction with bromine ,

Is o lo ng i f ol en e, uhsn. allowed to react with one molar 

equivalent of bromine in presence of aqueous sodium carbon ate, 

gave a mixture of products which contained besides unreacted 

isolongifolene' (12.5JS), 8-bromoneoisolangifolene (iJLb., 70%) 
as the major product,along with smaller quantities of uhe 

corresponding dibromo derivative 11c (9%) and 8-bromois'Olongi- 

folene (l Ob, 8%). 8-Bromoneoisolongifolene (j1_b) was 

clearly .monoolefinic yellow colour with tetranitromethans 

(TNf-1); PP1R (Fig. 1) -OCH-CH-, d, 5.65, 3 = 4.0 Hz, -CjjBr, 

dd,' 4.28, 0r 32 = 7.5, 8'.0 Hz; IR (Fig. 13): ' C=CH-, 819 cm

and could arise by the way of a Uagnsr-Meeruein rearrangement

of the bromonium ion 1_3_. The configuration of bromine atom

in 1_1_b is presumed from the known preference of reagents -to
. ' . 21attach from the endo side -of bornyl p‘art of isolongi fol en.e , - . -
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a X= H c9
XuXiicC

a R=H, X=CI

b X=Br b R = H, X = Br b R=H, X=OH

c R=X=Br c R = X-Cl
c X = l

d R=H, X= OH d R~C1 X= oAC

e R = H, X=C|

f R=X=Cl 

g R~H, x=I

io«*

Br2

ci2

ICI
----- ?

IN3

C|N3

BrN-

NOCI

Kb (85%) + iOb (8%)

He (55%) + I2a (4 5%) 

10c 090%)

fOc (^20%) +1 Ig (~75 9^o) 

He (>90%)

lib (>9096)

20a (>80%)

CHART !
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Also in the PMR spectrum of 11b, the splitting pattern of
22proton oCto Br is similar to that of proton oCto OH in.ljjd 

(3^ = 7.0, 02= 8.0). 'In the alcohol epimeric to 11 d, the 
vicinal coupling constants for the ‘corresponding proton are 
small (ill-resolved dd,‘ = 9Hz) . The structure of 1_1_b 
uas further confirme'd by transformation to known derivatives. 
On hydrogenation in presence of Raney nickel and alcoholic 
sodium hydroxide, it furnished the known monoolefinic hydro­
carbon, neoisolongifolen a22 (11 a) « "Dehydrobromination.of 

11b in presence of Li2C03 in refluxing dimethylformamids 
furnished a nonconjugated diene 1_4 (orange colour with TNI7!; 

PHR (Fig. 6): OCH.-CH-, d, 5.60, 0= 3.0 Hz, -CH2~CH=CH-, 
ddd, 5.86, 02, 33 = 2.6, 4.6, 10 Hz, -CH2-CH=CH-, rn,
5.47-5.65; IR (Fig. 15): OCH-1 645, 1 620, .820, 710 cm"1) .

The structure of 1_4 was’ substantiated by it-s correlation to 
neoisolongifolene '(l_1_a) by-selective hydrogenation of CQ-Cg . 
double bond over Raney nickel. De’hydrobromination of 1J_b, 
in refluxing DFIF in absence of Li^O^, provided the known 
conjugated diene23 15.. The results are rationalised by 

assuming that initially’ formed nonconjugated diene H is 
isomerized by HBr liberated during the reaction to the more 
stable diene 15.. Indeed, the noncon jugated diene 1.4 on treat 

ment with acetic acid is mostly converted to 15..



I hs structures of 1,S-dibromoneoisolongirolene^ [l1 c, 

yellow colour with TNFI; PWR (Fig. 3): no proton in olefinic 
region, ~C_HBr, dd, 4.20, 3^ , 3^ = 7.5, 8.0 Hz; IR- (Fig. 4) • 

C=C 1 600-c,m~^} and 8-brcmoisolongifolene (l_0b, yellow colour 
with THH; :Pf-1R; no protons in the olefinic or Cfc-to Br regions^ 

were assigned on the basis of spectral data.

2.2. Reaction with Chlorine

Chlorination, of isolongifolene in the, presence of 

aqueous sodium carbonate gave a 1:1 mixture of G-chloroneo- 
isolongif ol ene [lie, y s 11 ou-, colour with TNfl; PF1R (Fig. 2): 

_C=CH-CH, .d,~ E. 67, 3 = 3.8. Hz,. -CHC1, dd, 4.11, 3^ 32= 7.0,
I A9.0 Hz; IR (Fig. 14): C=CH-y 1 640, 821 cm ] and a tetracyclic 

chloride 12a tPMR (Tig.',7): Fiels 0.85, 0.96', 0.98, 1.00,

-CHC1, t, 4.67, 3 = 4.5' Hz]'. ' 1_2a could not' be isolated pure 

as it decomposed even when heated to 50-60 but its presence 

in-the reaction mixture was,, clearly Discernible riom the 
spectrum. Even'when the chlorination was carried out in the 

presence of anhydrous sodium carbonate under the conditions 
reported in a recent patent24, only U§ and 12a uere formed 

in the ratio of 2:1.. This is in sharp contrast to the 
reported claim that The major product is.the allylic chloride 

1 6. O-Chloroneoisolongifo.len e (11e) uas isolated pure by 
fractional distillation of the_ reaction mixture and the 

structure uas assigned by its dehydrochlorination to
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a R= H 

b R=G|
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nonconjugated diene 1_5_» These results also preclude 1_6 as 
the reaction product, as it would have provided the conjugated 
diene 1_4 on similar dehydrochlorination. The same patent 
also describes the acetolysis of the chlorination product 
which is .claimed to give 1 ub. Ue, however, observe that 
acetolysis of neoisolongifoly 1 halides 11b and 11 e give's a 
rearranged tertiary acetate .

The tetracyclic chloride 1 2a, due to its labile 
character, was not isolable. The reaction mixture on heating

O ’ vf vfto 90 for 1 hr gave a. mixture of 11,e and dehydrocycloiso-
longifoiene (17a) which could be separated by fractional

distillation; the latter was identical in all respects (IR,
PT1R, 0 LC on several columns) with an authentic sample prepared

22by a xnoun method . The formation of 12a was further 
confirmed by solvolysis of the reaction mixture with CaO and 

water uhich provided a mixture of He and a secondary alcohol;, 
the two were easily separated by chromatography over alumina.
The identity of the secondary alcohol with cycloisolongifolol 

’ {12b) was established by IR, PHR, GLC on several columns and ■

* The structure of this acetate has been elucidated and details 
are ’ described in the next chapter.

*-;f11_e as well as 11 b undergoes in interesting rearrangement
on treatment with 90% H_S0, or BF„. Etl-O -to give a2 4 3 2-betralin derivative (25), as shown in Chart III,
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25

X*Br OR C!

CHART 111 FORMATION OF TETRAL1N
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3onds oxidation to cycloisolongifolene (JL§.5 C=0', - 1 663 cm )

{sse Chart 11) . .

Chlorination of isolongifolene uithexcess of chlorine^ 

in presence of anhydrous Na2C03 yielded mainly the mono- and 

di-chloro- cycloisolongifolene derivative 12a and 1_2c in the 

ratio of 1:2, along with small quantity of U_f. dichloride

12c is infact a secondary -product derived from 1_1_e by further 

chlorination via the corresponding chloronium ion. The mixture 

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

Cl

17b

mostly the olefins 17a and 17b which were separated by 

fractional distillation. • The structure of 1_7b , C'p^ (Fl!3* 9): 

CHCl', d, 4.41, 3= 2Hz, ,CH2-CH =CH,sn, 5.32-5.53, CH2-CH=CH-dt, 

5.SO, 31 = 10 Hz, 3 2, 3„ = 1.5 Hz; Ifr (Fig. 16): C4CH 1 640,

690 cm-"*] ;uas confirmed by its reduction, to. 1_7a uith 

lithium aluminium hydride. The configuration o.f chlorine atom
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' ofat C-1 in _12c or 17b. depends on the approach/chlorine

molecule from, exo or enrfo side of the hornyl part and is-

difficult to'assign on the basis of .present data. However,

the location of one -chlorine atom at C-1 in 12c was indicated

by the following solvolytic experiments. Solvolysis of 12c
with MaOAc'' in acetic acid at-80° resulted in the formation

of tuo acetates, 1 7c [PHR (Fig. 11) : 0C0CH.3, s, 1.98 -CIH OAc,

d, 5.2-5, 3 -'2.0 Hz, CH2-CH=CH, m, 5.28-5.50,' CH2~CH=CH-, dt,

5.91, 01 = 1 QHz, 02= 33= 1.5 Hz; IR: OCOCH3 1 720, C=C, 1 632,
699 cm 1) and 12d (PflR: 0C0CH3> s, 1.S4, -CjjCl, d, 4«jQ, 3-

1.5 Hz, CHOAc, t, 5.34, 3= 5 Hz; IR;-QC0CH3, 1 730 cm ).

Hydrolysis .of 1_7c with alcoholic alkali or 1_7b with- CaO in
water gave the alcohol 1 7d [PHR (Fig. 10)i CH.0H, d, 4.30,

3= 1.5 Hz,’ CH2-ej=CH~, m,5.27-5.49,«CH_-, dt, 5.91, 3= 10Hz,

3 =3 = 1.5Hz} which -was shown to be a secondary alcohol by 
2 3
oxidation with lone’s reagent to the ketone 1_9.

2.3. Reaction with Pseudo-halogens

2.3.1, Iodine chloride: Iodine chlo-ride reacts with- isolongi-

folene in presence of aqueous or anhydrous Na2C03 in CCl^ or

CH CN to qive exclusively the vinyl iodide 10.6.«
3 - - . ’

... - 252.3.2. Chlorine azide: On reaction with chlorine azides



isolongifolene yielded mostly the rearranged.chloride U_e. 
Small traces of an azido compound uer's also, formed* , Signi-, 

ficantly, cycloisolongifoly1 chloride 12c was not formed, . •

2.3.3. Bromine azide'.' The rearranged 'bromide JJJd was the 
major product of the reaction of bromine azide with isolongi 

folen e.

2.3.4. Iodine azide: Reaction of - isolongifol-ene with iodine 
azide27 in CH CN differed‘from that with iodine chloride in 

that a 1:3 mixture of 10c and 1Og (PHR: -CHI, dd, 4.35, 3^,
3 = 8.0, 9.0 Hz, C-CH-CH, d, 5.48, 3 = 3.5 Hz; IR*. C=C 1 632,

_ A -815 cm ) „ _was obtained.- ‘ .

2.3.5. Reaction uith nitrosyl- chloride: Reaction of nitrosyl 

chloride with isolongifolene gave -the rearranged nitroso 
derivative'corresponding to 1_1_(uhich existed -solely as the 
oxime 20a. - The oxime was identical with that prepared from . 

the ketone 20b.

3 • ' D I5CUS5IONS

‘ - - . „ ’ 28 
Irrespective of whether the -additions or halogens

and pseudohalogens29 to isolongi Polish e take'place via a free

radical or ionic mechanism, no normal addition products have
been obtainedThe etiolpgy of sterlc diversion in'this case
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can be ascribed to severs steric hindrance to the approach 
of addenda at C-7. Three different pathways leading to the 
sterically diverted products 10, 11' or 1_2. are ' followed.
But a uide difference in the product composition- is observed 
with different reagents and may be consequent of the involve­
ment of cyclic or acyclic halogenonium ions, intimate or 
solvent separated ion pairs, the nature of the solvent and 
other factors. -It' is not possible, to drau rigorous conclusions 
on the basis of data at hand but the following reasoning' 'm'ay ■ 
qualitatively explain the product formation in- different cases.

The additions of halogens and -pseudotialogens - tc isolon- 
gifolene have all been carried out in presence of air so that 
contributions from the radical pathway can be expected to be 

minimal. The ionic addition of the addendum X-Y to 'isolongi- 
folene can give rise to an acyclic carbonium ion (2_1_) which • - 

may be stabilised as nonclassical ion 2_2 or to a cyclic 
halogenonium ion 23, Uhereas carbonium ion 22. can lead to 
the formation of all three 10., 1± or 12,. -it is improbable 
that 23 will’ undergo deprotonation to 12, or a Uagner-Mesrusin 

rearrangement to V\_ because of the lack' of antiperiplanar 
orientation of the dimethylene bridge and C-X bond. It 
could, however, certainly be -a'precursor for vinyl halides,
10. ,'Uh ether the transition state is ' reoresented by 22 or 23
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will be dependent, besides othe-r things, upon the bridging
‘ ' ^ 30capacity of the electrophile'which--increases as Cx4Br ^1 . -

Chlorination of isolongifolsne in contrast to the 

addition of other electrophiles is unique in forming cyclo- 

isolongifolene derivative .12a .which is not formed even with 

chlorine azide. A similar difference in the reactions of 

camphene with chlorine and. other halogenolds has been 

observed but no explanation has been offered for the difference. 
It is generally believed^ that chlorine additions are 

better interpreted in terms of mechanisms involving intimate 

ion pair intermediates, whereas bromine additions also,involve 

solvent separated ions. Further, it is believed that azide 

ion is very similar to bromide ion in size and nucleophilicity. 

It- is noteworthy that all .additions where the gegen ion is 

either bromide or azide ion viz. addition of bromine or 

halogen azides; the rearranged products 1J_ are predominantly 

formed*-.

-Plausibly, the 

primarily rearrange:

solvent separated ion pairs 22A 

to the ion 24--'before' forming the derivatives.

of 11 .



In the case of reaction- of iodine chloride to- iso- 
longifolene, the reactive intermediate may,be the iodonium ion 
23 which underioes elimination to give the vinyl iodine 10c..

Similar factors may be operating in the formation oi 
12c and 11c during the reaction of isolohgifolene with excess 

of chlorine and bromine respectively.



4. EXPERIMENTAL

All m.ps and b.os are uncorrec'ted. Light petroleum
o oand petroleum refer to the fractions b.ps 40-60 and 60-80 

respectively. All solvent extracts- were finally washed with- 

tfrih a "a n d d r i e'd.

TLC were carried out- on Si02~bel. layers (0.25 mm) con­
taining 15% -gypsum and activated at 110-115° (2’hr),. AgNO

3 5(15/)-Si02-gel layers without binder were employed, .

Optical rotations were measured on a Schmidt + Haensch 
'electronic polarimster model Pola'tronic I. •

The following- instruments were used for spectral/ 

analytical data: Perkin-Elmer infrared Spectrometer,' "lodel 
267; Perkin-Elmer model R32 (90 FIHz) MHR spectrometer;
Varian Hat CH7 Hass Spectrometer (70 e]I, direct inlet system); 

Hewlett-Packard. 5712A and 7524A gas chromatographs (column:
360 cm x 5; cm; 3%, 6*; 5%, 6 1 0%, 1 2 1 ; 1 2 l carbduax 20FI and 3/, 6'
SE-30 on Chromosorb U, 60-80;' H2 as 'carrier gas). All PHR 
were taken in -15-20% soln in.OCl, (unless otherwise stated) 
with TFIS as internal standard; signals are reported in ppm (&) ; .



while citing PMR data the following abbreviations have been 

used! sisingletj, dvdoublet)j t (triplet), q (quartet), 

m (multiplet) , '□ (broad) and tf_j ^ h al r width). Unile summarising 

mass spectral data, besides the molecular ion, ten most 

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

All temperatures reported were internal temperatures 

of the reaction mixture. . In all chlorination experiments 

weights reported were, the increase' in weight after passing 

chlorine..

<1.1, Action ~of Halogens on Isolongifolene ’(jLOa)

4,1 .1 . Action of Bromine (one mol-)

To a stirred slurry of isolongifolene (l0a)(l30 gm, 0.88 

mol) in CC1 ' (750 ml) and 15/ aq. Na2C03 (1'200 ml) , at -3 + 2 

was added dropwise bromine .(48 ml, 0.-85 mol) in CCl^ (250 ml) 

during four hours, 'When the addition was over it was suirred 

at room temperature. (^28°) for an odditional four hours. The 

reaction mixture was transferred to a. separating funnel and 

the organic layer was -separated. Aqueous lay^er --was extracted

with CC14 (2 

washed with 

was removed

00 ml x 2) and the combined organic extracts were 

water (250 ml'x 3) and dried (PTgS0^) - Solvent \ 

under reduced pressure'and residue (250 gm) was



,o>C LC \.carbouax 20H, 3%, 6* ; ' t emp, 150"') showed isolongif olene . 
(l_0a) (12.5/S, -RRT 1), 8-bromonaoisolmgifolene (lib) (60%,
RRT 4.4), G-bromoisolongifolene (1 Ob) (10%, flRT 5.0) and 1,0- 

dihromoneoisolongifolene (3/, RRT 10.4), besides other minor 

products.

Frac. b.p.

1 • 85-87°/1mn

2 105-110/1 mm

3 110-140°/lmm

weight ' , Remarks

52.5 gm. mostly -is,olongifoler e con­
taining 8-bromoneoisolongi- 
folene.

169- gm 8-bromoneoisolongifolene

(0 LC, 95%.pure)

14.7 gm mixture of monobromide
and dibromide .

Fraction: 3 was r edis tilled -.

Fraction 3a b. p. 110-l'30°/0.5- mm (4, Ogm) , mostly

8 -br-ornoi so long ifole

F raction 3 b b; p. -13 0-13 2°/p. 5 mm (5.2 gm) dibromide
11c

Fraction 3c b. p. 13.2-1 37°/0.5 mm (1.5 gm) mixture.

Frac. 2 was characterized as bromide 11b 1 \ IR (Fig, 13)

PMR (Fig / 1): -C-He(liq.): -C-CH-1 610, 831, 819, 610 cm-1



each as singlet at 0.83, 0.95, 1 .06, 1 .09 ppm; CHSr (iH, dd,

4.28 ppm; 3^ 7.5 Hz, 0?= 8Hz) ; '=CH (1H, d, 5.65 ppm, 3= 4Hz). 

^lass: m/e 284 (Pl+), 203 (1.00^) , 1 75 (24/), 159 (12/),''14? (21$), 

145 (13/), 133 (1 2%) , 131 (l 6%) , 119 (l7/),’l05 (1 9/') , 91 (l 9jg) . 

Microanaly.sis: F^H^Br required C, 63.60; H, 8.18; Br, 28.21; 

found C, 64.34; H, 7.71; Br, 27.10%. - ■ \

1
Frac, 3a was characterized as bromide 10b. . PP1R: -C-Me each as 

singlet at 0.91, 0.91/1.15,. 1.30 ppm.

Frac..3b ups crystallized from pet. -ether to'give dibromide 11c 

(m.p. 91-92°){oC]0 £ 0, IR (Fig. 4): C=CBr 1 600 cm"1, PHR (Fig.3)
I ‘

-C-Fle each as singlet at 0.97,-0. 97, 1 .10, 1 .35 ppm; CH_8r (1H, ■ 

dd, 4.21 ppm, 3^= 7.5 Hz, 3 ^ = '8Hz) . Mass: m/e'3 64 (FI'),

352 (6fa), 233 (51/); 232 (57/),. 255 (9 750, 253 (10 0/5) , 201 (l2,b), 

1 74 (22/), 159 (37/), 1 43 (23%), 119 (28/), Flic ro analy si si 

C^U^Br* requires C, 49.75 ; H, 6.12; Br,, 44.13found C, 50.53;

H, 6.71; Br, 43.24/.

4‘. 1 . 2. With Tuo Holes of Bromine

Bromine '(T2 ml, 3.22 mol) in CC1 (75 ml) was introduced
4

to a stirred slurry of isolongifolene (22.5 gm, 0.11 mol) in

CC1 (lOO ml) and 10%- aq NaoC0„ (o00 ml) during 3 hrs and the 
4 l 3

reaction mixture was stirred for 2 'more hrs after the addition.
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The reaction mixture'was then ta><en into a-separating 

funnel and the organic layer was sepa-rated, • washed, till 

neutral, with water and dried.. The removal of solvent 

offered a yellowish residue (31.5 gm) which was distilled, 

b.p, 132-135°/0.5 nm to give dibromide 11c.-

4.1.3. Action of Chlorine.'

4. 1.3.1. Uith one Noi,- of Chlorine.-in ,-Presence of aq., NagCO,

Chlorine (7.0 gm, 0.1 mol)^ was passed’ into'a stirred 

mixture of isolongifolens (20.5 gm, • '0.1. mol)' in CC1; (1 00 ml) 

and Na^O^f^Q (18 gm) in water '(130, ml) at: -2+T° for one hour.

A small aliquot was drawn from'CCl layer and -analysed by PMR 

to check the completion of the reaction, After the completion, 

approximately half (50 ml) of the CCl^ soln-uas pipetted out 

arid • kept, separately. The res-t was hydrolysed by adding 

calcium oxide .(2.5 gm) to it and stirring .at room, temperature 

(29-30°) for 16 hours. Then ‘Ca0 was .removed by 'filtration 

and washed with CCl^. The CCl^ layer was separated and 

aqueous layer uas extracted tilth CCl^ (25'ml x 2). The combined

*The absorbed (unreacbed) chlorine-and C02 were driven out 
by passing a slow.stream ’of nitrogen.into he reaction mixture 
with stirring and the final weight increase was recorded 
(5.5 gm). Actual ,’ueigh t of chlorine consumed is equal to 
the sum of the ueinht increase noted and the. weight of C02 
escaped from the reaction mixture.'



organic extracts were- uashed, till neutral,' with water 
(25 ml x 2), dried (ilgSO^) and solvent-was removed 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 (5.E.'30; 3%, 6!; 170'°) contained

dehydrocycloisolongifplene A17a) (46%), 3-chloroneoiso-
iongi fol'ene (1 Te) (4 6%) , and other minor products, (8$) .

TLC: Solvent, 5% EtOAc-irf- CgHg, B-chlqjron.sbdsolong ifo-
- lene Rp, 6.78 and cV'cloisolongif olol"(i 2b) -R^, 0.26.

• * . . f '

(ii) A portion of the above residu.e' (1 . TO gm) -was chromato­
graphed o.var alumina (fJ/III, /i0- gm, 27 cti,x 1.5 cm)

- Frac. 1- pet ether (30 ml x 2) 483-mg, - liquid
Frac. '2 pet. -ether ,(30 ml x 1) nil.
Frac. 3 . benzene (30 ml, x. 4) 4.90 solid,- m.p'. 96-99 ■.

Tran.. 1 was distilled,, b.p*. 90-95°/2 mm, to give 

8-chloroneoisolongif olene (t 1 e).. ‘ -IK (Fig. 14) (lie.;:
1 A 1-C=CH- 1 640, 021 , 800, ?50. cmj .' PNR (Fig."2): -C-jje . 

each as singlet at 0.83', 0.93 , 1.04, 1.08 ppm, CrlCl 
(1 H, dd, 4.11 ppm,' 7Hz, 3^ 9Hz) ; =011 (1H, d,- 5.67 : 
ppm, 3 = 3.5 Hz). Ticroanalysis: gH^Fl requires 0, 75.45
H, 9.71; Cl, 14.85; found C, 75.30; H,. 9.74; 01, 14.41$.

+ PFIR of the total distilled product .does not show _ the absorp­
tion of 'olefinic protons for denyrirocycloisolongifolene (17_a) , 
hence it appears hare'that cycioisolongifold .is dehydrated 
on the column. ’• ' • ‘‘



Frac. 3 uas crystallized (pet. ether) to give glcohol 

12b (m.p. 99.5-100°). Its Pfnrt.and IR were identical 

with those of the authentic cycloisoloneifolol " \,1?bj .

(iii) The above crude mixture (1.9 gm) in acetone (10 ml)
uas oxidized with Dane's reagent (_1 .5 ml) at 0° and

left at 10°0 for '3 hrs.’ The total product uas diluted
■with water (3D ml) and extracted uith pet. etnsr (b0 mx

x 4). The-organic extracts were uas-hed uith 10% aq. -
N-a C0„ (20 ml x 2) and water (20 ml x 2) followed by 

2 o -
brine (20 ml) and dried (figSO^) . A residue (1 .8 gm) , 

was obtained after removal of-the solvent. . part of 
uhich (600 mg) uas distilled, h.p. 110-130 (bath)/l mm 

and analysed by 3LC s^carbowax, 3/o, o1 f j * 8-chloroneoisu 
lonq-ifolsne (11 e) (45Jfa) and cycloisolongifolene (l_6)
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The remainder of5 the abowe crude mixture (l .2 ^^5

was chromatographed over alumina (M/III, 40 gm, 27 cm x

1.5 cm).

Frac. 1 pet, ether (40 3 H X 550 mg, liquid.

Frac. 2 pet. ether ■ (40 ml x 2) - nil

r r ac • U benz ene (a 0 ml x 3) 470 mg, .liquid

Frac. 1 was distilled, b ,p. 110-115°(bath)/2 mm to give
0-chloroneoisolongif ol en e' (11 e) .



Frac. 3 was distilled, b.p. 11 0-115°(bath)/2 mm, to give 

ketcne 18. (i<50 mg). IR .(l±q.) : CO 1665,' P HR: -C-He
f

each as singlet at 0.98, 1 .06, 1 .08, 1 .1 1 ppm.

The CC1. (50 ml) drawn out as described above-was 
4

washed,till neutral, with water (25 ml x 2) and evaporated 
(at 90°C) on uaterbath (most of the chloride 12a had decom­

posed into hydrocarbon 1 7a (PFIR)) . - A residue (10.2 gm) 

obtained, was fractionated, keeping aside a small sample ,.
(500 mg) for GLC.

Frar. 1 b.p. 78-80 /2 mm 3.0 gm, dehydrocycloisolonglfolene

(1 7a) characterized by IR, Pf-1R, GLC,

Frac. 2 b.p. 30-90°/2 mm 1.0 gm, mixture

Frac. 3 b.p. 90-95°/2 mm 3.'5‘ gm, 8-chloroneoisolongifolene

. ■ . (lia)Cpmr, ir, glc). ■ . '

The pot residue (l.O gm) , a gummy 'material, was rejected. ■

4. 'i 3.2. Kith one Hole of Chlorine In Presence of anhy. IN^CO.,

-- A slou stream of chlorine (5.5 gm) was passed Into a 
mixture of_isolongifolene (22.8 gm; distilled over Na) and 

Na2C03 (8.B gm.) at-. 28-30° (by external cooling) for 2 hours.

The inorganic salts were filter,ed off and washed with pet. 
ether (20 ml x 3). The solvent was removed at room temperature 
(20°)' under reduced pressure. The residue (20.9 gm) obtained
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uas divided into three parts:

(i) -A small sample uas distilled, GLC (carhowax, 3/5, 6!; 
temp. 150°) shoued dehydrocycloisolongifolene (l7a)

(30/S) and 8-chloroneoisolongifolens (11 e) {62%) f 

besides other minor impurities.-

(ii) Second portion ,(3.8 ’gm) uas fractionated:

Frac. 1 b.p. 78-60°/2 mm ("620 mg) dehyd.rocycloisoiongi-

folone (1 7a) (Pf-IR, IR, 
GLC).

Frac. 2 b.p. 80-95°/2 mm (830 mg) mixture

Frac. 3 b.p. 95-1 00°/2 mm(l.7 gm) 8-chloronsoisolcn'gi-

foiene (1 1 e) (GLC, PflR, 
IR) . ,

(iii) Third portion (4.1 gm) uas stirred uith .AcOH (20 ml) 
and MaOftc (2 gm)'- f.o-r '3 6 hrs at 80°. -The product was1 ■ 

worked up by diluting.with water (50 ml) and extracting 
uith pet ether (20 ml x 3). The organic layer uas 
washed free, of acid uith aq. ^2^^ (20 ml x 3) followed 
by water (20 ipl x 2) and then dried (f^SO^). A part 
(0.970 gm) of the residue (3.5 gm) obtained after solvent 
removal uas chromatographed over silica gel (35 gn,

40 x 1 .5, cm" ) . . >'



Frac. 1 pet. ether (100 ml) 827 mg, liquid

'Frac. 2 pet. et'her (50 ml) nil

Frac. '3 50^ benzene' (5Q ml x 
m pet ether

,3)- 20 9 mg, liquid.

Frac. .1 was distilled and analysed by GLC and found to . 
be a mixture of hydrocarbon 17a C13 - 5?S) and chloride 

11 e ( 73fa) .

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

was a very bad mixture of acetates (PHR & GLC). Their 

separation uas -not attempted.

4.1 .3.3 . Uith tuo Holes .of Chlorine

To 'a well.stirred mixture of iso longifolene (10.C gm,

0.05 mol) in CC1. (35 ml) and anhyd. Ma„C0 (4.4 gm),

chlorine gas (3.5 gm ) uas passed over a period of 30 minutes

at 28-3 0°C. A small sample uas draun and analysed by
(for tii e ' dis appearanc e of protons' in olsfinic region). Then

Li CO (3 qm) uas added to the reaction mixture and -its 
2 3

temperature uas raised to 80 where it uas stirred, tor o hrs. 
It uas coaled, inorganic salts were filtered off and washed 

uith diore'of, CCl^ (20 ml x 3) . Removal of solvent, off ered an

*The weight recorded hers is the weight increase after the 
addition of chlorine gas.



only residue (l2.0 gm), a- portion (9,0 gm) of which was 

immediately fractionated.

Frac. 1 b,p. 85-90°/2.5 mm (2.35 gm) dehydrocycloisolongi-

folens (1 7a) (PMR, IR 
GLC).

Frac. 2 b.p. 95~100°/2.5 mm (4.45 gm) monochloride (l7b)

The pot residue (l .5 gm) was rejected.

Frac. 2 was characterized as- 1-chloro-dehydrocycloisolongifo- 
! en e (l 7b) , IR (Fig. 16) -(-liq.) : -C=CH- 1 640, 938, 820, 780 cm" 

PHR (Fig. 9): -C-fle . each as singlet at 0.93, 1.01, 1.01,
t

1.2 7 ppm; CjjCl (1H, d, 4.41 ppm; 0, = 2Hz); =CH_ (1H, rn, 

centred at 5.42 p.pm; 1fi, dt, 5.90 ppm; 0^= T.5 Hz, 0,^- 10Hz). 

Microanalysis: 01 required C, 77.24; H, 8.50; -Cl, 14.27;

found C, 76.82; H, 0.65; Cl, 15.17%.

4.T.3.4. Action'of Chlorine on Chloride 11e

A slow stream of chlorine gas (1 .2 gm) was passed in a 

well agitated mixture of chloride (11e) (6.98 gm; in CCl^

(21 ml) and anhyd. Na^D,, (2.8 gm)'over a period of 15 minutes 

at 28.50°. A small sample was drawn and analysed by PMR (for 

the disappearance of olsfinic proton). The inorganic salts



were filtered off and washed uith CCl^ (1 0 ml x 2) . Solvent
uas removed under reduned pressure at room temperature (25.27°)

and tha-residue (7.1 gm) obtained consisted mostly of a

dichloride (~~70%) having the structure (1 2c) as indicated
! , • by its PflR (Fio. 8): -C-Me each as singlet at 0.96, 1.04, 1,18,
i

1.16 ppm; CHC1 (1H, d, A,27 ppm, 3= 2Wz; 1 H, t, 4.56 ppm, 3 =
4.5 Hz)

4.1 .4, fiction of Pseudo-halogens 

4.1.4.1. Iodine Chlorida

To a stirred and precooled ( 5°) mixture of isolongifolene 

(3,0 gm) in acetonitrile ’(30 ml) in presence of anhyd. fJa2^0„ 
(1.5 gm), was added dropuise, iodine monochl'oride (3.2 gm) 
during tuo minutes and the temperature was-brought upto 15° 

and 'stirred at that temperature for tuo and half hours. The 
reaction mixture uas- diluted uith 10/o aq. Na237Q2 (20 ml) and 

extracted uith pet. ether (20 ml x 2). Pet. ether layor uas 
washed uith brine and- dried XngSO ) . Tha residue (3.3 gm) 

uas distilled, ,b.p. 135-1 40°(bath)/ 1 mm (2.8 gm) to give
. fB-iodoisolonqifolena (1 0c) . PUR: -C-Me each as -singlet 

0.93, 0.93, 1.19, 1 .29 ppm; -CH2-CI=*C- (2H, m, spanned between
I I ^2.49-2.64 ppm). IR (liq.): '-C=C- 1 635 cm



The above experiment uas carried out with 1C1 (1 .5 gm) 

and isolong i Pol an e (1.4. gm) in CCl^ (15 ml) in presence of 

anhyd. Na2C03 (1 gm); the product isolated uas 8-iodoisolongi- 

folene (l_0c) (1 . 5 gm) .

4.1.4.2. Iodine Azide

Sodium azide (2.6 gm, 40 mmol) and acetonitrile uere 

charged in a 100 ml three necked round bottomed flask fitted 

with reflux condenser, dropping funnel and thermometer. The 

flask uas covered uith black paper and cooled to 0°. Iodine 

monochloride •(4.60 gm, 30 mmol) uas 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 temperature of reaction mixture 

uas brought to 15° over one hour and sb'-vlved at the same 

temperature for an additional six hours. Host of the aceto­

nitrile uas removed under reduced pressure, then-it uas diluted 

uith 10% aq. ^32^2^3 anc* extrac'tec:) CCl^ (20 ml x 3).

The solvent uas removed at lou temperature (35 + 3°) under 

reduced pressure. The product (4.6 gm, broun coloured) uas 

distilled, b.p. 140-145°(bath)/l mm (3.7 gm) and analysed by 

GLC (S.E-30, 3%, 6’, temp. 180°, flow rate 60 m/min.), iodides 

11q (60$, RT 2.4 min), and'10c (30$, RT 2.8) and other minor 

products ( 10$, RT 1.8 x 2.0). Iodide (1 1q) could be



recognized easily from its PT-1R: -C-Me each as singlet ab 0.71, 

0.86, 0.95, 0.99 ppm; CH_I (1 H, dd, 4.35 ppm, 0^ 8Hz, 3 =

9Hz), =C_H (1H, d, 5.48 pom, 0= 3.5 Hz). IR (liq.): -OCH- 

1610, 815 cm~1.

When the above experiment was repeated in CCl^ '*.30 ml) 

with MaN,, (3.0 grn) , IC1 (3.2 gm) and isolongifolene (2.8 gm)j 

a mixture containing iodides 11□ and 10c in tho ratio of 1:1 

uas obtained.

4.1.4.3. Chlorine Azide

C1M3 (775 mg) in CH0C12 (30 ml) uas introduced to a 

cooled ( 0°) solution of isolongi Poien e (,2.08 grn) in CH2C12 

(13 mi) in presence of Na2C03 0 9m) during 2 min. and the 

reaction mixture uas stirred for 15 mm. Trie inorganic salts 

were filtered off and uas hed uith CH^Cl^ (5 ml x 2). The 

solvent uas removed under reduced pressure and the residue 

(2.1 gm) obtained uas analysed by PHR which showed mostly 

B-chloroneoisolongifolene (l1c) while the signals due to 

cyclopropyl chloride 12a were absent.

4.1.4.4. Uitrosvl Chloride

To a cooled (0.5 1 2°) and agitated mixture of isolongi- 

folene (1.0 qm) and isoamyl nitrite v 1 ml) In gl. AcOH v1 ml)



'.was- added dropwiVe r:,: cone. . HC1 (0,5 ml) during 3 min. and 

than the reaction'-mixture uas stirred for 2 hrs. Then it was
diluted with water (10 ml) and extracted with Cli^Cl^' (10 ml x3). 

The organic layers were washed, till neutral with water and 

dried. Removal of solvent offered .a brown coloured pasty 
solid .which uas crystallized (fleCN') to get pure oxime 20a - 
(560 mg, m.p. 161-143°). IR (nujol): OH 3250, NO 940, 920,
C—N 1 655, -C=CH-l’6iO, 870, 830 cm"1. PMR (CDC1 '): -C-Me

J I
each as singlet at 0.88, 1.01 , 1 .05, 1 .1 1 ppm, =CH_-(1M, d,

5.64 ppm, 0 = 4Hz) ; 0_H (1H, s, 9.47 pom). flicroanalysis: 

^15^23^ requires C, 77.25; H, 9.87; N, 6.01; found C, 77.57;

H, 9.52; N, 6.22%. ■

4.2. 5pme transformations of B-Haloneaisolongifolene.

4.2.1. Neoisolongifolene (1 1 a)

8-3 romoneoisolongifolen e (34 gm) in CtOH (3'00 ml) and 

40?o ao. NaOH (20 ml) was hydrogenated over'Raney nickel 
catalyst (14 gm) at room temperature (25°) and atmospheric 

pressure, ^ith vigorous shaking over reciprocating shaker. 
After the absorption of ope mole equivalent of hydrogen 
(in 2 hrs), the ethanol layer uas decanted and Raney nickel



■was washed with pet. ether '(50 ml'x 4). Then the EtOH layer

uas.diluted with water (900 ml) and saturated with fijaCl and

extracted, uith net. ether (100 ml x 3).- The combined organic

extracts were washed uith water (50 ml-' x 2) and dr led (tfa2S04).

The- residua'-(23.8 ‘gm)after ' removal of solvent, wa-s distilled,

b.p. 78-81 °/l mm to give neoisolongifolene (11 a) (2-1 *8 gm, . "

91)0 (Single -AgClQ^-SiQ^5,. G LC 95$ pure),. IR (liq.):

-C=CH-1610, 315 cm- ^.PfTR (Fig. 5):-C-fje each as singlet at 
*- ' 1 - 1 .

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

4.2.2. 8-Dshydroneoisolongifolene (1 4) ' •

A mixture of B-bromorieoisolongifoleno (l1b) (4.5 gm) 

and 'Li^CQ^ (7.6 gm)' was refluxed in DlTF (25 ml) for 1 hr,1 

Rost of the CRF uas then removed Cinder reduced pressure. The 

product was diluted with water (20 ml), extracted with pet. 

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

dried (Ma^O^). The residue (3.2‘gm), after removal of solvent, 

was distilled,- b.p; B0-85°/3 mm to give hydrocarbon• 1_4 (2.64

gm, 98/b purs). IR (Fig. 15) (liq.'): -C=CH-1645, 1 610, 887, •

010, 775 cm PfiR ' (Fig6):- -C-fle each as singlet at O’, 74,

0.83,-1.01, 1,12 P-pm,;.. =CH ,(2H, m 

1H, m, spanned'-between, 5.73-5.99 

Ricroanalysis: gH22 requires, C, 

Oh.,00; H, 11.f8w.

spanned-between 5,48-5 

ppm); Mass: m/e R 220; 

R9.04; H, 10.96;

73 ppm,

found C,



4.2.3. Action of Li CO^/DMF on Chloride(l 1 e)

A mixture of chloride 11e (500 mg) and Li^CO^ (S00 mg) 
in DHF -(10 ml). was refluxed under nitrogen for 10 hrs.

Usual work up (described above) gave 8-dehydroneoisolongifolene 
(14) (3 5 0 mg). '

4.2.-4. Partial Reduction of 8-Dehy dron eois'olongif olene (1 4)

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

(1.2 gm) in ethanol (2D ml) was stirred under atmosphere 
-at room temperature (29.30°) and atmospheric pressure, for 

about 2 hrs. After the absorption of one mole equivalent of 

hydrogen, Raney nickel was -filtered off and uashed with pet. 
ether (10 ml x 3) keeping the catalyst always covered with 

solvent. Fthanol was removed under reduced pressure and 
'the residue was mixed with the residue obtained from pet. ether 
washings. The total residue (4.4 gm) uas distilled bp. 90-92°/ 

2?3 mm -(4.2 gm) and was found to be neoisolongi folen e (1 1 a) .

<4.2.5. 9-DehydroisolongiPolene (1 5)

A solution of bromide 11 b (5.3 gm) uas refluxed in Df-IF’

(25 ml) for one hour..’ Mast of the DFIF was removed under reduced 
pressure. Then it uas diluted with water (25 ml) and extracted
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with pet, ether (20 ml x 3). The organic extract was washed 
with water (20 ml x 3) followed by brine and dried (flgSQ^),
The residue (3.,1 gm) was distilled, b.o. 85-90°/l mm (2.42 gm) , 
to give 1_5 (2.42 gm) . Id (liq.) : -C=CH- 1 652, 1585, '855 cm"1, 

rjiviR: —os singlet -at 0.90, 1.03, 1.07, 1.13 pom; = EH 
(1H, d, 5.18 ppm, 0= 10H‘z; 1H, d, 5.43 ppm, 0= 6Hz; 1H, dd,

5.72 ppm, 3^ = SHZjT^ = 10Hz). -

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

A mixture of KQfic ( '.02 gm) and bromide 11b (6.4 gm) 
in gl. AcOH (40 ml) was refluxed for 5 hrs. The progress of 
the reaction uas monitored by GLC (disappearance of bromide 
11b)'. Then most of the AqOH was removed under reduced pressure, 
The remaining residue was diluted with water (25 ml) and extra­
cted with pet. ether (25 ml x 3) followed by brine and dried 
(f’lgSO ). Out of the residue (4.5 gm) obtained, a small sample 
(200 mg) was distilled b.p. 100-140°(bath)/ 2. mm and analysed 

by GLC (carbouax, 3%, 6', temp, 160°). It showed dehydro- 

neoisolongifdiene (j_4) {^,2%, RRT 1), 9-dehydroisolongifolene 
(l_5) (32.5%, RRT 1.5), tatralin (25) (0.5%, RRT 2.5), 
tertiary acetate (5 0;1, RRT 7.8). Then rest (4.1 gm) of the 
residue was chromatographed over silica gel (IIB,‘120 gm,

2.5 x 55 cm').



Free. 1 pet ether' - (50 ml'x" 3'} : 2.43 gm, liquid.; .

Frac. 2 pet ether .'(50 .ml x 3) 100 mg liquid, mixture

Frac. 3 -5% benzene in (50 ml x 3) 1.43 gm, liquid
pet ether

Frac. 4 50?S benzene in (50 ml x 1) nil
pet ether ... ‘

Frac. 1 uas distilled, b.p. 85~g0°/l mm (2.4'gm) and found, 

to be 1_5 (PHR, IR, GLC) , ■

rrac. 3^ uas distilled, b«P. 118~120°/1 mm (1 .43 gm) to give
„ j r _ ja tertiary acetate . IR (liq): Acetate 1740,-1240; ‘-C=CH~

1 620, 8 70, 820, 810 cm , PflR: -C-He each'as singlet at 
0.98, 1 . 1 5, 1 .1 7, 1 .22 ppm; CH^CO (3H, s, 2.00 pprn);-=CH 
(1H, d, 5.37 ppm, 0= 4 Hz),-. Mass: m/s 262 (Vf, 24/5), 219 (94/S), 

202 (21/S), 1 87 (3 9/fa) , 164 (I.OOjS) , ‘ 1 5 9- (&7%) ,' 1 49 ..(3155) ,
148 (3055) ,'123 (22;/o), 105 (25fo) . Microanalysis:C, H -n 

requires C, 77.82 ; H, 9.99;, found C, 78.29: H, 9.64/.

In , one of the experiments, bromide 11b (s.63 g-m) uas 
refluxed uith l<0Ac (10.1 gm) in gl.‘ AcOH (50 ml) for 5 hrs.

Usual work up (described ab.ove) gave a residue (7.8, gm), 

which uas .refluxed uith K0H (4 gm), in 15%' aq. , MeOH (35 ml) 

for 36 hrs. At the end most of the MeOH uas removed‘under 

reduced , pressure-and the product uas worked, up by diluting '

'*The structural elucidation of tert, acetate is discussed in 
the next Chapter. ‘ ' . -



with water (25 ml), extracting uiith diisopropyl ether (25 ml 

x 3) and washing the organic extracts with water (20 ml x 3). 

ft residue ('6.79 gm) was obtained, !a part (200 mgj of-which 

was distilled, b.p. 130-140°(bath)/1 mm and analysed by GLC 

(rarbouax, S', Temp. 150°). It showed;dehydroneoisolongi-

folene (14) (11.575, RRT 1), dehydroisolongifolene (15.) (30)5,

RRT 1.5), tetralin (25) (4.5r°» RRT j) , tertiary alcohol

(40;4, RRT 7) and a secondary alcohol (2/5, RRT 9). The rest 

(6.5 gm) of the above residue was chromatographed, (silica.gel 

I IB, 180 gm, 3 x 30 cm ■.

F rac. 1 pet. ether (.50 ml X 2)

Fr ac. 2 5’/o benzene in (5 0 ml R 2)
pet. ether

Frac. 3 benzene in (50 ml X 4)
pet ether

Frac. 4 b enz en e (50 ml V/
S\ 3)

3.1G3'grrr, hydrocarbons 
1 4 an d 1_5_ ( G LC)

210 'mg, mixture, reject

2.01 gm, solid 
m.p. 41-48°

8 61 mg, semi's olid

Frac. 4 was rechromatographed over silica gel (I IB,, 45 gm,

1,3 x 60 c.m‘

F rac 

Frac

4a pet ether (50 ml x 1)

4b 10% ’.benzene (20 ml x 5) 
in pet ether

nil

510 mg, solid, 
Qm.p* A2 — 4-B «



F rac. 4 c .10$
pet

benz en e
ether

in (20 ml x 4) 50 mg, rejected

Fr ac. -id 25$
pet

ben z en e 
ether

in' (20 ml x 5) 35 mg, solid

r r3C» 4e ' 5 0$ benzene in (30 ml -x 4) 75 mg, mixture,
pet et h er rej ected.

Frac. 3 and! 4b were mixed and crystallize:d (pet ether) to

give a tertiary alcohol *
J

m.p. ,54.5-55.5°
9

’ IR (CCl ) : OH

3603, 3495, -C=CH- 1615, 81Q'cm"1. P'flR: -C-fde each as singlet
T .

at 0.93, 0.98, 1.20, 1.27' ppm; = CH *(1H,' d;,'5.28 ppm, J= 4Hz).

Hass: m/e 220 (lyl+, 100$) 205' (8 6$ j , 1 77 (23$), 163 (19$),.

151 (29$), 1 49 (39$), 1 38 (30$), 135 (1 7$) , "l 21 (l 9$) , 107

(22$), 95 (18/i) , 91. (26$). Microanalysis: C H 0 requires
1 b Z 4

C, 81.76; H, 10.98; Pound C, 82.01; H, 11.05$.

Frac. 4d was crystallized (pet ether) to get a secondary #itoWoi

m.p. 40-42°. IR (CC1 ): OH 3 610, 3.^60-C=CHr 1 605,- 015 , 81 0 cm"’

PP1R (CDCl ) : -C-Me each'as- singlet '-at 0.95, 1.02, 1.05, 1 .15 
3 1 - .

ppm; CHQH (1H, idd, 4.11 ppm., Uj_| = 9Hz) ; =CH (,1H, d, 5.72 ppm
1

0 = 3.5. Hz). Microanalysis*. C,j gH^O requires C, 81.76; H, 10.98; 

found C, 82.01 ; H, 11.05$.

*Ttye secondary, alcohol and- tertiary alcohol have.been designated 
as alcohol A and B, 'their structures' are 'discussed in the 
next Chapter. '



4.2.7. Solvolysis of Chloride 11 re with NaOAc/AcOH

Chloride 11e (2.5 gm) uas refluxed with NaOAc (2.5 gm) 
in AcOH (15 ml) for 36 hrs and the usual work up (described 
above) gave a residue (2.4 gm), which- was chromatographed 
over silica -gel. Hydrocarbons 1_4-and-1_5 '(1..150 gm) were
eluted out with pet ether and the" tertiary acetate (705 mg) 

was eluted out with benzene. The product obtained from 
solvolysis of chloride 11e and bromide 11b were found to be 
the same by GLC comparison.

4.2.8. Action of AcOH on Dehydroneoisolongifolene (14)

A soln of hydrocarbon 1_4 (1 .87 gm) in gl. AcOH (15 ml) 

uas refluxed for 8 hrs. Then most of the AcOH uas removed 
under reduced pressure and the product uas worked up by 
diluting with water (25 ml)'and extracting with diisopropyl 
ether (20 ml- x 3). Then organic layer was washed with 10^ 
aq. Na^C0„ (25 ml x 2) and water ('25 ml x 2) followed by brine 

and dried (Na230 ). The residue (21 gm) obtained was charged 
on chromatographic column (3i0„, I IB, 90 gm, 2.3 x 55 cm ) 

and hydrocarbon (l.39 gm) was eluted out with oet ether 
(25 ml x .3) ; the (more polar) mixture of compounds (450 mg) 

uas eluted out with benzene (25 ml x 2). The hydrocarbon was 
found to be 1_5 (PMR, -IR, GLC) .
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4.2.9. Action of BF^.E^O on Chloride 1_1_e

Tho ohlorido lie (3.0 gm). uith BF.Ei^O (tuo drops) uas

stirred at ‘90-95° for ,3 hrs, when the evolution of HC1 gas uas
stopped and it was cooled to room temperature. The product,

uas taken,'in pet. ether (40 ml) ' and wcr'kad up by" washing with
10% aq. Na9C0„ '(15 ml x 2). followed by water ,(15 ml* x. 2) and

then dried (Wa2S04). -A black residue (2.6 gm) was obtained
after solvent removal-and a-part of it (2.2 gm) -uas distilled,
100-1l0°(bath)/3 mm (1.3 gm); the solid, undistallabie residue

(BOO mg) uas rejected. The distillate was found to be
1 3 0tetralin (25) by comparison uith authentic sample .

4.2.10. Action of -on Halides ,1.1.b, anLt 2-1—

Chloride 1_le (400 gm) uas added in one lot to a well 

stirred and cooled ( 0°) 90% aq. H^O, (4ml ). The evolution 

of HC1 ceased after 5 min. and'it was worked up by pouring 
it into ice cold water (25 ml) and extracting with pet ether 
(15‘ ml x 3). The pet.' ether extract was washed with 1 Q% 

aq. Ma2C03 (15 ml x ’*) , followed by water ,(15 ml x 2) and 

brine. After solvent removal a, gummy residue (3.5 gm) was 

obtained. A portion of it (2.2- gm) uas distilled; 100-110 

(bath)/3 -mm 'to yield tetralin (25) (1-2 gm) .



Similarly treatment of bromide 11 b (1 .4 gm) with 90% 
aq. H?3Q (5 ml) gave tetralin ('2 5) (680 mg).

4.3. Some Transformations-in 1-Chlorocycloisolongifolane 
Derivatives

4.3.1. Solvolysis of Dfchloribs 12c

The total dichloride 12c (2.0 gm, vide section 4.1.3.4) 

was taken in a two necked r.b. flask fitted with reflux 
condenser, thermometer and CaCl? guard tuble. flcOH (25 ml) 
and fJaOAc (l.O gm) wore added to this, then it was plunged 
in an oil 'bath at 80°. The reaction mixture'uas stirred at 

the same temperature for 24 hrs. After cooling to room tempera­
ture (25-26°), it was worked up by-diluting with water (60 ml) 

and extracting with pet. ether (25 ml x 3). -The pet. ether 
extract was washed with 10% aq. followed by water (15 ml
x 2), dried (Ma^SO ) and solvent was removed. An oily-residue 
(2.4 gm) was obtained, which was a mixture of atleast five 
compounds having Rp 0.88, 0.50 (major), 0.3? (minor), 0.19 
(trace) and 0.11 (trace); (TLC-Si02» solvent: benzene; solvent 
front, 16 cm). A small portion (1.24 gm) of it was chromato­
graphed (Si02> 40 gm, 1.5 x 50 cm").

Frac. 1 pet. ether <
Frac. 2 5 0% benzene in

- pet. ether

(50 ml x 2) 300 mg, tic single
(50 ml x 1) nil
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F ract 3 50/ benzene in 
pet- ether

(-50 ml x 2) 450 mg, tic single

F rac. 4 50/ benzene in 
ether

pet' (50 .ml X 1) 60 mg

Frac. 5 50/ 'benzene in 
pet ether (50 'ml X 2) T08 mg’

Frac. 6 b en z en e (1" 5 0 • m 1) 95 -mg, bad mixture

Frac. 1 'was distill-ed, b.p‘. 1 20-135°( bath)/l .5 mm, It was 

.a vary bad mixture of several comoounds, the major identifiable
T , -

portion' having the structure 11 f; PHR: -C-jje each as singlats 

at 0.96, 0 ; 3 6, 1 .09, 1 .33 ppm; CHC1 (1H, dd, 4.06 ppm; 3„( =

7 Hz, J9~ 9.5 Hz), no’ olefinic protons,

Frac. 3 was distilled, b.p; .1.20-130 (bath)/ 1 mm to give 

acetate 1_7c (420 mg)-. IR(CC14): Acetate 1 73'0, 1235 ; -C=CH-

1631 cm-1 . ‘PHR (Fiq. 11; : ' -C-Me each as singlet at 0.98, 0.98, 

0.98, 1 .04 ppm; CH3C0 (_3H,-s, 1.28' ppm); CHOAc (1 H, d, 5.24 

ppm, 3= 2Hz) ; =CH_ (1H, m, spanned 'between 5.24-5.64 ppm;

1H, dt, 5.91 Ppm, 3^= 2Hz, 3^= 10Hz) . liicroanalysis: 

requires C, 78.41; H, 9.29; found C, 78.20; H, 9.44/3.

Frac. 5 ua,s distilled, b.p. 130-1 40° (bath)/1 mm, k?0 mg) to 

give cnloroacetats 1 2d. IR (CC1^) , Acst ate 1 730, 12;35 cm •

pfqrq- -Q-Fle 'each as singlet at 0.87,' 0.98, 1.12, 1.-18 ppm;
T 1

CH CO (3H, s, 1.94 ppm); CHC1 (1 H, d, 4.30 ppm, ,3= 2 Hz),

CilOAc (1 H, t, 5.3 4 ppm, 3^= 5 Hz).
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4.3.2. Action of i-AH on Chloride 17b

A mixture of L'AH (300 mg) and chloride -1 7b (250 mg) in 

THF (15 ml) was refluxed for. .12 hrs under N^. The reaction 

"mixture uas coaled to 0 5°' and excess of LAI I was destroyed 

by dropuisa addition of water (0.3 ml) with stirring followed 

by 15% aq. NaOH (0.3 ml) and water ,(l ml). The salts were 

filtered off and dashed with pet. ether*. Removal of-solvent 

offered a residue (225 mg), which’ was distilled, b.o. 90-100° 

(bath)/l mm. The distillate (200 mg) uas found to bo dehydro- 

cydoisolongifolene (1 1 a) ( PHR , IR, GLC).

4.3.3. Hydrolysis of Chloride -17b

A mixture of chloride 1 7b (1,.2 gm) and calcium oxide 

(-500 mg), in water (20 ml) was 'stirred at 85-90° for 1 6 hrs..

The product was cooled to room temperature, CaO filtered- off 

and washed with water (TO ml x 2) followed by pet’, ether (20 ml 

x 2). The combined pet. et’her uas washed, ’till neutral, with . 

water (10 ml x 1 ) ,• dried (Na^SO ) and then''solvent was removed 

under reduced pressure. Ap oily residue (1.10 gm) Was obtained 

which was filtered through a small column (SiQ^, 40 gm, 2 x' 40 

cm ) to remove -traces of less polar -inpuritles, • then distilled, 

b.p. 1 1 0-1 25° (bath) /2 mrn (850 mg) -to gi-ve. d-ehy.drocycloisolongi- 

fol-1-ol (I7d). IR (Fig. 17) (liq): OH 3400, 10AO;-C=CM-
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1 630, 940, 743, 705 cnT1 . PFiR (Pig. 10): -C-jTe each as 

singlet at 0.89, 0.'96, 1 .01, 1.20 ppmj'CHOH (1H, d, 4.30 ppm, 

3= 1.5 Hz) ; =CH_ (ill, m, spanned between 5.26-5.54 ppm; 1H, dt, 
5.91 ppm, 0= 1.5 Hz, 3= 10Hz). Nicroanalysis: ^ _H2?0 requires 
C, 02.51; li, 10.16; found C, 02.28 ; H, 9.40fo.

4.3.4. Oxidation of Alcohol 1_7d with Jones Reagent

To a cooled soln ( 0°) of alcohol 1 7d .(39u mg) in 
acetone (2ml) was addod drbpuise, 3one!s reagent (0.5 ml) with 

shakinp till the orange colour of chromic acid pprsistco. It 
was left at this temperature for 4 hrs and then worked up by 
diluting with water ('6 ml) and extracting with pet ether (10 ml

x 3) . T|i3 pet. ether layer was uasnsd, till ncuctal, wiun 
water (10 mi x 2) and dried (Na2304) • Solvent was removed 
and the residue ^350 mgj distilled, b.p. 120~,1u0 ^bath)/1 rnm 

(305 mg) to give ketone 1J9. IR (Fig.18) (liq.,1* CO 1 745, 
-C=CH- 1 661 , 1 630, 853, 830, 700 cm"'1. PHR (Fig. 12) t -C-fle 

each as singlet at 1.00, 1.06, 1008, 1.19 ppm; =CH (1H, m, 

spanned between 5.A0-S.6C ppm; 1H, dt, 6.04 ppm; 3= 1.5 Hz, 
0o= 10Hz) . Fli-ru analysis: -requires C, 83.30; H, 9.o5;

C, 83.45; H, 10.
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