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We have observed cold high-mass clumps and very young protostars associated
with infrared dark clouds (IRDCs), in order to investigate the duration time of starless phase in
high-mass star formation. In the molecular line survey with Nobeyama 45 m telescope, we have found
that there is a variation of the deuterium fractionation ratios among the cold high-mass clumps. In

the high-angular resolution observations with ALMA, we have revealed the distributions of the
deuterated molecules in cold high-mass clumps, and we have also found that the deuterated molecules
are abundant toward the very young protostar associated with the IRDC. These results imply that
there is a diversity in the duration time of starless phase of high-mass star formation.
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