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Peridinin Ground State [B3LYP/6-31G(d) Optimized in Methanol (PCM)]
R(1,2)=1.3468 R(34)=1.3682 R(56)=1.3645 R(7,8)=13784 R(9,10)=1.3691 R(11,12)=1.3666 R(13,14)=1.3670 R(15,16)=1.3213
R(23)=14500 R(4,5=14307 R(67)=14374 R(89)=14277 R(10,11)=1.4298 R(12,13)=1.4343 R(14,15)=1.4631
R(3,17)=1.4762 R(17,18)=1.2146 R(16,19)=1.3054 R(7,20)=1.5109 R(14,21)=1.5067 R(1,22)=14977 R(19,22)=20.9643

S-1-Peridinin Ground State [B3LYP/6-31G(d) Optimized in Methanol (PCM)]
R(1,2)=1.3485 R(34)=1.3582 R(56)=1.3724 R(,8)=13650 R(9,10)=1.3692 R(11,12)=1.3671 R(13,14)=1.3674 R(15,16)=1.3213
R(2,3)=14460 R(4,5)=14407 R(6,7)=14252 R(89)=1.4241 R(10,11)=1.4286 R(12,13)=1.4334 R(14,15)=1.4629
R(517)=1.4793 R(17,18)=1.2140 R(16,19)=1.3052 R(14,20)=1.5065 R(1,21)=1.4873 R(7,22)=1.3893 R(19,21)=20.8416

S-2-Peridinin Ground State [B3LYP/6-31G(d) Optimized in Methanol (PCM)]
R(U2=13478 RG4=13677 R(58)=13633 R(78)=13736 RO10)=1.3645 R(1112)=1.3681 R(13,14)=1.3680 R(15,16)=13215
R@3)=14589 R(@45)=14367 R(E7)=14374 R(B9)=14247 R(10,11)=14254 R(12,13)=14323 R(14,15)=1.4624
R(TA7)=14805 R(17,18)=1.2139 R(16,19)=1.3049 R(320)=15089 R(1421)=1.5064 R(1,22)=1.4989 R(19,22)=20.8412

Figure S1. Comparison of the ground states of the model compounds in methanol based
on DFT (B3LYP/6-31G(d)) methods (see theoretical). Selected bond lengths in
Angstroms are listed below each structure.

S2



S-1-peridinin S-2-peridinin

n-hexane
4 i T T T T T T T T T T T T
_(1)390 51 8F A —— 150 fs
-~ PS /N —19ps

-/
e

t-butyl ether

=)

N

EADS amplitude/10~

N

=)

4t — 0.6 ps
4t \ 64 ps
05, =240 fs St
,‘“V —5.7ps OA‘ W
4 . 16ps . .

500 600 700 800 500 600 700 800
Wavelength/nm

Figure S2. Global analysis of the transient absorption datasets shown in Fig. 3 fit to a
sequential (EADS) decay model.
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Figure S3. Transient absorption (TA) spectra in the NIR region of (A) S-1-peridinin and
(B) S-2-peridinin measured in methanol at room temperature at 0, 0.2, 1, 20 and 100 ps
time delays. The excitation wavelength of the samples was 483 nm. (C) and (D) show
the results of a global analysis of transient absorption data in (A) and (B) fit to a
sequential (EADS) decay model.
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