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Abstract: The absolute cor&warion a1 C-l 7, C-18. and C-19 of kriil/luorescent compound F was determined 
to be 17s 18s. and 19s. respectively. on the basis of comparison 01 the ozonolysis product with synthetic 
compoun& using a chiral column. The fact suggests that chlorophylls are biogenetic origin of krillflwrescent 
com+x~nd F. 

Krill bioluminescence is known to involve two organic molecules, i.e. a proteinous component and 
a nonproteinous smail molecule named fluorescent compound F (11.” Recently the St~cNn of 1 has been 
determined to be a tetrapyrrok? whose structure is very close to that of dinoflagellate luciferin.)~ On the 
basis of their stn.tc~ral similarity, both the compounds are supposed to be biogenetically derived from 
chlorophylls or related compounds and, therefore, lcrill might accumulate the precursor compounds of 
compound F from dietary sources (phytoplanktons) such as dinoflagellates. Interestingly. it has been 
shown that there is small cross reactivity between those two bioluminescent systems.” To investigate 
detailed molecular recognition involved in those two bioluminescent systems and biogenetic origin of 
these tetrapyrrole compounds, we stereospecifically synthesized the optically active ozonolysis product 
0) of kril fluorescent compound F and determined absolute configuration of the ozonolysis product by 
comparing chromatographic behavior on a chirai column, which established the absolute stereochemistry 
of the D ring of krill fluorescent compound F. 
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Reagents and conditions: a) Me ,CuLi-Lil, Et&, -73 ‘X, 2 h followed by ally1 iodide, 
HMPA-THF-Et20 (2:2:11), -70 “C (2h) and then -70 “C-+ -46 “C (1 h), 59.2%: 
b) 9-BBN, THF, 0 “C and then NaOH, H,O*, 54.8%; c) TBAF-HF (pH 6), THF, 20 OC, 
overnight; d) PDC, DMF, 40 OC, overnight and then CH2N2 (Et,0 solution), 20 “C, 
0.5 h, 50.3 % yield from 8 ; e) TFA, C!-@I,, 20 “C, 88.0% yield. 

a&Unsaturated lactam 4, [a],= -174 ’ (c 1.04, CHClJ, (0.20 mmol) prepared from L.-pyroglutamic 
acid according to the reported method” was treated with 2 eq. of dimethyl cuprate in EbO (total 4.4 mL) 

at -73 ‘C for 2 h. To the solution were added ally1 iodide (6 eq.) and 1.6 mL of a 1:l mixture of HMPA 

and THF and stirred at -70 ‘C for 2.5 h and then warmed up to -46 ‘C during 1 h. Chromatography of the 

reaction mixture on a silica gel column (955 hexane-EtOAc) afforded ally1 compound 5 (59.2 4% yield), 

its isomeric lactam 5a (11.4% yield), and methyl compound 6 (14.7% yield).6n7’ The stereochemistry of 

5” was established by NOE experiments in C,D, (C-4Me to both C-3 and C-5 methine protons). Hydroboration 

of 5 with 9-borabicylo[3.3.1]nonane (9-BBN) at 0 ‘C (3.5 h) followed by usual work-up yielded alcohol 

7’), [al,= -35.3 ’ (c 0.795, CHClJ, in 54.8% yield. After deprotection of 7, the diol8’). [aIDS -18.8 (c 

1.23, CHCl,), was oxidized with PDC in DMF and the mixture was treated with diazomethane to furnish a 

dimethyl ester (lo),‘) [a],” -31.6 ’ (c 1.30, CHCJ). The ester (10) was deprotected with trifluoroacetic 

acid in CH&l, to yield optically active 3.” 

The value of [a],y of synthetic 3, -5.18 ’ (c 0.73, CHCIJ, was too small to determine the absolute 

configuration of that obtained from natural compound F by direct comparison of optical rotation because 

of low yields of the isolation and the ozonolysis reaction of compound F. Thus, we exsmined chromatographic 

method to distinguish the enantiomers of 3. Racemic 3 was prepared from D,L-pyroglutamic acid by the 
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same sequence of reactions and subjected to chromatographic separation using a chii stationary phase. 

HPLC separation of 3 on a chiral column of CHIRALCEL OB (Daicel Chemical Industries, Ltd.) was 

achieved by using 4:l hexane-EtOH as a mobile phase (Fig. l).“‘) Under the conditions, (+)-3 was eluted 

faster than (-)3. 

Ozonolysis product from krill 
1 

fluorescent compound F”’ ‘I) isolated from a 

krill Euphuusia pacifica collected at Otsuchi, \ 

Iwate in March, 1992, was identical with 

(-)-3 in all respects including a retention time 

on the chiil column (Fig. 1). Thii established 

the absolute configuration of the ozonolysis 

product of krill fluorescent compound F as 

3S,4S, 5s. Consequently, the absolute con- 
figurations at C-17 and C-18 of krill 

fluorescent compound F are same to those 

of chlorophylls, strongly suggesting that 

chlorophylls are biogenetic origin of krill 

substance F. 
I 

Studies on detailed structural analyses 

of krill substance F and dinoflagellate 

luciferin are in progress at our laboratory. 
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Fig. 1. Separation of 3 on CHIRALCEL OB column 

(4.6 mm* x 250 mm). Mobile phase 4:l hexane-EtOH; 

detection UV 220 nm; Flow rate 1 mUmin. 
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11. Krill compound F was purified by 6 steps (1.6 mg from 765 g of frozen krill) according to the 
reported method using 2-mercaptoethanol : 1) extraction with 60% EtOH; 2) extraction with EtOH; 
3) partition with n-BuOH-EtOH-H,O; 4) aluminum column (Woelm Act I, 0.6% NH,OH in 1:l 
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12. Ozonolysis product (0.11 mg from 1.6 mg of compound F) was prepared according to the reported 
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