Interstellar optical spectroscopy:

carbon oxides, formaldehyde, ethers, ammonia,
cyanides, hydrocarbons, water
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Analysis of carbonacious meteorites:

Cyanide salts and derivatives, formates, sugars, amino acids

Universal Organics (26-1)
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Formation of Amino Acids in the Strecker Rxn (26-2)



OH

H o Qé‘ Q ?
o= OH ' y OH H OH TIM-like o
H ——  N_OH —= —_— — y
H——> Sl 5 —_— ——
H H H H ..© .. OH
H >=o \ 0: OH H,0: H
9 pgﬂ
O=< H0: H H H
H -
(0] eO H/0®H 0 OH
(o] ~—= HO
HO\)WOH OH
H OH OH OH OH OH
OH
(o] w
OH O—H
OH
1 "
H
H H \
o %5 H’O_H O OH
—~———

Formose Rxn (26-3)
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Sugar Formation (26-4)



Polymers of:
amino acids
nucleotides
sugars
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Cell Polymers (26-5)
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Prebiotic Synthesis of DAMN (26-6)
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Polymerization with DAMN (26-7)



