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Abstract: A reinvestigation of the photoahomiccl tran8formation 
of the cyclodione fnsocticldo l ldrin has yielded four new 
motabolites. Their structures, b88ed on rpeatre8oopic grounds, 
is now reported. 

Photochemlcal transformation8 of the cyclodione inrecticido l ldrin (1) has boon 

iavertigated l xten8ivQly is the p8rt' because of their importance as enviren- 
ment81 pollutant8 and their ecotoxic rignific8ncr. The well known photometabo- 
liter 8re phota81drin2(2), pQntaahloroaldrin3(d), diQldrln4 and photodieldrin4. 

The mlnar productr, 8mounting in l omo c&808 by as much ar 40X, had remained 

unlnvertlgated. In the hope of lrolating some ef there minor one8 the photo- 

chemirtry ef 1 has been roinvortigatad. In this paper we report the isolation 

and rtructurer of four new photometaboliter of l ldrln formed under different 
conditions. 

Irradiation of an hoxane rolution of 1 in quarts with light from a high 

pre88ure Hg lamp at room temperature yielded besides the known major products 

2 and 8, tuo new minor photoproductr, The first one, a crystalline 8olid 

(m.p.5&60'1,. is formed from 1 by 1088 of two chlorine atoms as evidenced from 

it8 ma88 rpectrum. The prerence of a bare peak at m/r 66 in thir rpectrum formed 

by retro Diels-Alder fragmentation , rhowed that thi8 new q etabolite ha8 the 8ame 

skeleton a8 the original aolecule. In PYR rpectrum thir coPpound l honed the 

prerence of a new P-proton peak at 6 6.30 in addition to three sets of P-proton 
peak8 prerent originally in the PILR rpectrum of 1. There data agree with 

rtructure 4 for the neu compound obviourly formed by further lo88 of one 

vinylic chlorine atom from 3. 

The recond aetabolite wa8 obtained as a vircour liquid. Its mass spectrum 
showed it to be iromeric with 9 end the prerenae of a strong peak at m/r 65 in 

this spectrum indiaated that it has the rkeleton of photoaldrin. Its PYR 

8pectrum wa8 also rimilar to photoaldrin excepting that in place of the l-proton 

peak at 5 4.69, two new l-proton peak8 appeared a8 doublets (J-12.5 Hz) in the 

high field regions of6 1.0 and b 1.8. Structure a is coasirtont with this data. 

The doublet at the lower field ef 6 1.8 could be arrigned to the ryn proton H4a 

of 3 as it would be more dorhielded than the anti proton H4b being away from 

the chlorinated face. The fonmation of thir rotabolite from pentachloro8ldrin 

is l nalogou8 to the formation of photoaldrin from aldrir. 
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There are reporta’ of formation of unidentified minor product8 related to 

photoaldrin (2) from l enaitiaed photoirradiationa of 1. A reinvestigation of this 

reaction using acetone as aenaitiaer and irradiation for a longer time, haa now 

yielded two more new metabolitea. The first one, alao formed from photoaldrin,ia 

the major product when the aenaitiaer acetone ia used in l mailer proportions 

(<lo%). Ita dimeric structure d is baaed upon it8 ma88 spectrum which not only 

shows molecular weight of 724, twice that of 2, but a moat intense peak at 

m/z 362 showing monomer formation under electron impact and no peak at m/r 66 

indicating absence of aldrin like structure. Ita PMR spectrum did not ahor any 

vinylic proton8 (as present in 2 at 6 6.30) but a new group of protons in the 

high field region in conformity with structure 4. Moreover, a signal at s 4.89 

indicated the presence of Cl -& -H group showing that only the double bond of 2 

is involved in this dimeriaation. It is posaible to write four iaomeric atruct- 

ures for this dimar from the above data but is difficult to diatinguiah between 

them. Structure 4, having a ataggard cia-anti-cia arrangemnt, ia probably the 

moat preferable one. 

I, RI= R2= Cl 
3, RI = Cl,R2= t-i 
4, RI = Rp H 

2,R = Cl 
5, R = Hb 
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Use of larger quantities of acetone or neat acetone in this irradiation 

procerr led to the formation of another new photometabolite from both 1 and 2. 

Structure 1 was given to this product on spectroscopic ground8. The compound 

gave a positive 2,4-D?@ tert and rhowed carbonyl abrorption at V 1720cm-' in 

the infra red. In the mass spectrum a molecular ion peak at m/z 420 and the 

absence of a ret.ro-Dielr-Alder fragment at m/z 66 a8 well au the prerence of a 

fragment formed by loss of -CCCH3 group agreed with structure I. The absence of 

vinylic protons in it8 PMFi spectrum and the presence of a P-proton doublet at 

5 3.19 confirms that the acetone residue ha8 added on the double bond of 

photoaldrfn (2) giving I. On6the basis of reported exo-orientation of similar 

acetone adduct of norbornene , this adduct is alro assigned the exo-structure. 

It is known' that the photoisomers of cyclodlene insecticide8 are more toxic 

than their precursors, however, the formation of these further dechlorinated 

and modified products may reduce their environmental hazards. 

PMR spectra were recorded at 
TWS as internal reference. Mass 
spectrometer in the EI mode. 

EXPERIMENTAL 

60 MHz with a Varian U36CL spectrometer with 
spectra were recorded on Jeol JMS-D300 

A solution of aldrin (500 mg) in purified hexane (250 ml) was Irradiated in 

a quartz cell with light from Hg lamp for 12 hr8. The solvent was removed under 

reduced pressure and the mixture wan chromatographed on silica gel (30 g). The 

comumn was eluted with hexane and ten fractions of 20 ml each were collected. 

Fraction8 (I) and (ii) gave the new q etabolite & (29 mg), which cryotalllsed 

from methanol a8 colourless cuber, m.p.58-60' (Found: C,48.2?; H,3.6. C,2H,oC14 

require8 C,48.64; H,3.4%). fir 294 (M+), 259 (M--Cl), 228 (M--66), 66 

(M+-C,Cl,H,). PMR (CDC13) 6:6.30 (2H,r,H4 BH5), 5.98 (W,s,H# HiO), 2.85 

(2H,br8,H3B H6), 2.68 (2H,e,H2B H7), 1.75 (lH,d, J=lOHr, H,2a), 1.25 (lH,d, 

J=lOHt, H,2b). 

Fractions (iv), (v) and (vi) combined together gave unchanged 1 (90 mg). 

Fractions (vii) and (viii) gave the known metabolite 3 (240 mg) m.p.82-85'. 

Fraction8 (ix) and (x) gave a mixture (90 mg). It war rechromatographed on 

silica gel (10 g) and the column was l luted with hexane, when it gave (i) a 

further quantity of 3 (40 mg) and (ii) a new netabollte 3 (30 mg) a8 vircous 

colourlers liquid (Foundt C,43.42; H.3.0. C,2H9C15 requires C,43.57;H,2.7%). 

MS: 328 (M+), 65 (C5H5+). PL(R (CDC13) $ :6.1 (W,brm,H,,B H,2), 3.35 (lH,s,H, 

3.20 (1H,8,H,0), 2.92 (lH,8,H8), 2.46 (lH,s,H& 2.66 (~H,E,H~~), 2.20 (lH,d, 

J=lWr, H4,), 1.90 (lH,d, J=lWz, Hqb). Further elution of the original column 

with hexane containing 10% benzene gave only 2 (10 mg), m.p.186-88'. 

A solution of aldrln (200 mg) In hexane (100 ml) containing acetone (20 ml) 

war irradiated a8 above. The mixture of photoproducts obtained on removal of 

*alvent, was chromatographed on 8ilica gel (25 g). The column wa8 eluted with 

(i) hexane (20 ml) (Ii) hexane-benzene (4r1, 20 ml) (Iii) hexane-benzene 

(ltl, 40 ml) and (iv) benzene (20 ml). 

1, 

Fraction (i) on r-oval of solvent gave a semisolid (50 mg) conslating (TLC) 

of 3 (major) 8 1 (minor) and wa8 not l xmlned further. 

Fraction (ii) gave largely 2 (80 mg) identical with authentic sample. 

Fraction (iii) on removal of solvent gave the dlmer (6) which crystallised 

from acetone a8 colourless rhombs (40 mg), m.p.24245' (Found: C,39.80; H,2.60. 

C24H,6Cl,2 requires C,39.45; H,2.19%). USI m/z 724 (M+), 362 (U+/2). PMR (CDC13) 
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6 a4.82 (2H,bra,H4B H,‘), 2.78 (W,s,H,B Hi*), 2.52-0.87 (12H,m). 

Fraction (iv) gave a mixture (10 mg) (TLC) of photodioldrin and other polar 

compounds and was not examined further. 

1 (500 mg) in acetone (200 ml) was irradiated as above until it disappeared. 

The solvent was removed and the intricate mixture o? photoproductr were 

chromatographad on silica gel (50 g). The column was eluted with (i) hexane 

(50 ml), (ii) hexane-benzene (311, 50 ml) (ill) hexane-benzene (1 cl , 75 ml) 

(iv) benzene (100 ml) and (v) benzene-ethylacetate (911, 50 ml). 

Hexane eluate (1) gave a mixture (10 mg) of 2 and 2 (TIC). 

Fraction (II) and (iii) gave 2 (120 mg) and the dimer f! (150 mg) 

respectively as major photoproduc ts. 

Fraction (iv) yielded a mixture (145 mg) containing (TLC) of photodleldrin 
and a new metabolite. This mixture was rechromatographed on silica gel (20 g) 

which was l luted with benzene and 12 fractions of 10 ml each were collected. 

The first five fractions (50 ml) gave photodieldrin (50 mg), m.p. alone or 

when mixed with an authentic sample4, 194-98’. The next three fractions (30 ml) 

gave unresolved mixture (30 mg). The last four fractions (40 ml) gave the 

metabolite 1 which crystallised from MeGH as colourless plates, m.p.62-65’ 

(Found: C,42.10; H,3.5. C15H14C16 requires C.42.551 H,3.3%). MS: m/z 420 (hi+), 

405 (M+-CH,), 385 &+-Cl), 377 (M+-cCCH,). PMR (CDc13) d r4.85 (1H,6,H4), 

3.30 (lH,s,H1), 3.21 (~H,s,H,~), 3.19 (2H,m,&-CO-CH3), 2.95 (1H,s,H8), 

2.70 (1H,s&b), 2.50 (3H,s,dq3), 2.36 (1H,s,H9), 2.20 (1H,m,H12), 

1.90 (lH,m,H, la)t 1.80 (lH,m,H, 1 b) 
Fraction (v), the benzene-ethylacetate l luate (50 ml) of the main column, 

gave small amounts of a mixture 

separated further. 
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