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Introduction:  It has been over a decade since the 

Space Studies Board of the National Academy of 
Science released guidance concerning how "weird life" 
might be sought and detected as we explore the Solar 
System [1]. Since then, our ability to visit various 
bodies in the Solar System has increased and been 
democratized. Chinese, European and private missions, 
as well as NASA missions, are likely to arrive at 
astrobiologically interesting sites in the next decade.  

Here on Earth, much has been done to improve 
models to understand how life originated [2][3]. 
Synthetic biologists have worked to develop second 
examples of "life" in the laboratory [4], allowing 
experimental methods to avoid the Earth-centricity of 
most classical life detection schemes. This in turn has 
allowed the construction of "Agnostic Life Finders" 
that should be flown to Earth-like environments [5][6]. 

Unfortunately,  life detection strategies being flown 
by NASA today are largely classical, even when they 
are sent to water worlds. Further, they are far from 
reflecting how life might be sought in the strongly 
acidic conditions of Venus or the cryosolvents of 
Titan. Here, while still based on carbon, life will have 
its own chemical logic distinctive of the chemical logic 
that Terran life follows [7].  

This talk is based on approaches outlined a decade 
ago in the book Life, the Universe, and the Scientific 
Method to identify alien life [8]. We will consider the 
roles of synthetic biology to create second examples 
of "life" in the laboratory, explain how physical 
organic chemistry experimentally defines limits to 
chemical reactions in exotic environments, and 
conclude with an analysis of laboratory experiments 
that bring new substance to a model for organic 
molecules reacting in an acidic Venusian atmosphere 
recently proposed by Jan Spacek [9]. 

Results: As Spacek discussed, Venus has long 
been considered to be essentially devoid of organic 
materials. However, organics certainly arrive (as they 
do to Earth) in small amounts by meteorites, and 
Spacek has recently suggested larger scale production 
of organics from simple molecules, including one-
carbon molecules arising from CO2. 

Physical organic chemistry has long puzzled over 
the problem of how a two-carbon species can arise 
from a one-carbon precursor, like formaldehyde 
(HCHO). This is  because the carbon in HCHO is an 
electrophile; it forms bonds to other carbons only if the 
second carbon brings a pair of electrons to form that 

bond. A second molecule of HCHO does not appear to 
provide those electrons.  

However, under strongly alklaline condtions, 
special reactivity emerges to allow formation of two-
carbon species. Known since 1860, this is called the 
"formose process", and is often invoked by prebiotic 
chemists. Physical organic analysis has provided 
considerable insight into how it proceeds [8].  

We report the discovery an analog to the formose 
process in concentrated sulfuric acid. These strongly 
acidic conditions are believed to be found in the clouds 
above Venus, and could feed organic chemistry there. 
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