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Figure S1 (A). 'THNMR spectrum of compound 1 (PPD 1).
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Figure S1 (B). 3CNMR spectrum of compound 1 (PPD 1).
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Figure S1 (C). HRMS spectrum of compound 1 (PPD 1).
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Figure S2 (A). '"HNMR spectrum of compound 6 (PPD 2).
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Figure S2 (B). *CNMR spectrum of compound 6 (PPD 2).
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Figure S2(C). HRMS spectrum of compound 6 (PPD 2).
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Figure S3 (B). BCNMR spectrum of compound 7 (PPD 3).
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Figure S3(C). HRMS spectrum of compound 7 (PPD 3).



T6%°
S6% "
oog-
ToSs”

LTL”
60T"

[Ad-N

[k
¥av"
€L97
069"
£€T8"
8G87
oge"
I9¢"
28T°

"

4

| e

1%

0w w e

- \“ \\I /

o
=

Figure S4 (A). 'HNMR spectrum of compound 8 (PPD 4).
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Figure S4 (B). 3CNMR spectrum of compound 8 (PPD 4).
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Figure S4(C). HRMS spectrum of compound 8 (PPD 4).
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Figure S5 (A) 'THNMR spectrum of compound 9 (PPD 5).
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Figure S5 (B). *CNMR spectrum of compound 9 (PPD 5).
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Figure S5(C). HRMS spectrum of compound 9 (PPD 5).
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Figure S6 (A). 'HNMR spectrum of compound 12 (PPD 6).
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Figure S6 (B). *C NMR spectrum of compound 12 (PPD 6).
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Figure S6(C). HRMS spectrum of compound 12 (PPD 6).
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Figure S7 (A). 'HNMR spectrum of compound 13 (PPD 7).
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Figure S7 (B). 13C NMR spectrum of compound 13 (PPD 7).
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Figure S7(C). HRMS spectrum of compound 13 (PPD 7).
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Figure S8(C). HRMS spectrum of compound 15 (PPD 8).
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Figure S9(C). HRMS spectrum of compound 17 (PPD 9).
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Figure S10(C). HRMS spectrum of compound 20 (PPD 10).
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Figure S11 (B). 13C NMR spectrum of compound 21(PPD 11).
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Figure S11(C). HRMS spectrum of compound 21 (PPD 11).
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Figure S12 (A). 'HNMR spectrum of compound 28 (PPD 12).

8E€9"

¥68°
£0T"

TTE
0zs
6TL
LEB
9%T

STT”

LE”
L36°
Loz”
995"
881"
TZL”
o¥e”
S0%"
LS99
zz9°
98%°
Z0T"

oz

a€
mﬂ/

‘6€
6~
r6e]

0w/

Ly

ETT~

FIT~=

STT~—,
eTT~"

LZT
e

8T~
SET
SET

TSET-

hmﬁw
TvT \\
424

Iz

T

heVey

160 150

170

130 120 110 100 20 80 70 60 50 40 30 20 10  ppn

140

180

190

Figure S12 (B).'3C NMR spectrum of compound 28 (PPD 12).
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Figure S12(C). HRMS spectrum of compound 28(PPD 12).
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Figure S13 (A). '"HNMR spectrum of compound 29 (PPD 13).
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Figure S13(C). HRMS spectrum of compound 29(PPD 13).
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Figure S14 (A). 'HNMR spectrum of Bandrowski’s base.
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Figure S14(C). HRMS spectrum of Bandrowski’s base.
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1. Hair Dyeing

Figure S15. Hair colors obtained from PPD derivatives 1, 6, 7, 8, 10, PTD and ME-PPD with

the oxidant H,O, (formulation B) and the coupler resorcinol (formulation C)

PPD PPD 1 PPD 6
B C B C B C

Black Brown Black- Biack Black  Dark magenta

PPD 7 PPD 8 PPD 10
B C B C B C

\ ¢
¢ o

Black Black Black Dark brown Grey Light grey

ME-PPD

Brown  Black Brown Black
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Figure S16: Nuance stability analysis of the PPD-1 upon repeated washing over 4 weeks.

Table S2. Hair color measurements following dyeing with PPD derivatives in formulations A

(no oxidant), B (with oxidant H,O,) and C (with coupling agent resorcinol)

Derivatives L* a* b* by AE AH
Natural hair 1
PPD A 57 0 30 56.1 29
B 9 1 1 1 0
C 14 1 3 5.5 2.2
PPD 1 A 9 1 1 1 1
B 9 1 1 1 1
C 9 1 1 1 1
PPD 6 A 16 7 0 9.9 7.1
B 9 1 1 1 1
C 13 6 2 7.3 6.1
PPD 7 A 17 13 2 153  13.0
B 9 1 1 1 1
C 9 1 1 1 1
PPD 8 A 9 0 1 0 0
B 9 1 1 1 1
C 11 1 2 2.4 1.4
PPD 10 A 22 4 1 13.6 4
B 35 5 0 26.5 5.1
C 49 8 8 414 10.6
PTD A 58 0 30 569 29.0
B 14 1 3 5.4 2.2
C 9 1 1 1 0
ME-PPD A 58 0 30 569 29.0
B 15 1 3 6.3 2.2
C 9 1 1 1 0
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Table S3. Stability study analysis of Hair dyes on hair.

Derivatives Week 1 AE AH
PPD A 56.1 29
B 1 0
C 5.5 2.2
PPD 1 A 1 1
B 1 1
C 1 1
PPD 6 A 9.9 7.1
B 1 1
C 7.3 6.1
PPD 7 A 153 13.0
B 1 1
C 1 1
PPD 8 A 0 0
B 1 1
C 2.4 1.4
PPD 10 A 13.6 4
B 26.5 5.1
C 41.4 10.6
PTD A 56.9 29.0
B 54 2.2
C 1 0
ME-PPD A 56.9 29.0
B 6.3 2.2
C 1 0
Derivatives Week 3 AE AH
PPD A 56.1 29
B 1 0
C 5.5 2.2
PPD 1 A 1 1
B 1 1
C 1 1
PPD 6 A 9.9 7.1
B 1 1
C 7.3 6.1
PPD 7 A 15.3 13.0
B 1 1
C 1 1
PPD 8 A 0 0
B 1 1
C 2.4 1.4
PPD 10 A 13.6 4
B 26.5 5.1
C 41.4 10.6
PTD A 56.9 29.0
B 54 2.2
C 1 0
ME-PPD A 56.9 29.0
B 6.3 2.2
C 1 0

Derivatives Week 2 AE AH
PPD A 56.1 29
B 1 0
C 5.5 2.2
PPD 1 A 1 1
B 1 1
C 1 1
PPD 6 A 9.9 7.1
B 1 1
C 7.3 6.1
PPD 7 A 15.3 13.0
B 1 1
C 1 1
PPD 8 A 0 0
B 1 1
C 2.4 1.4
PPD 10 A 13.6 4
B 26.5 5.1
C 41.4 10.6
PTD A 56.9 29.0
B 5.4 22
C 1 0
ME-PPD A 56.9 29.0
B 6.3 2.2
C 1 0
Derivatives Week 4 AE AH
PPD A 56.1 29
B 1 0
C 5.5 2.2
PPD 1 A 1 1
B 1 1
C 1 1
PPD 6 A 9.9 7.1
B 1 1
C 7.3 6.1
PPD 7 A 15.3 13.0
B 1 1
C 1 1
PPD 8 A 0 0
B 1 1
C 2.4 1.4
PPD 10 A 13.6 4
B 26.5 5.1
C 41.4 10.6
PTD A 56.9 29.0
B 5.4 22
C 1 0
ME-PPD A 56.9 29.0
B 6.3 2.2
C 1 0
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Derivatives Month 1 AE AH
PPD A 56.1 29
B 1 0
C 5.5 2.2
PPD 1 A 1 1
B 1 1
C 1 1
PPD 6 A 9.9 7.1
B 1 1
C 7.3 6.1
PPD 7 A 15.3 13.0
B 1 1
C 1 1
PPD 8 A 0 0
B 1 1
C 2.4 1.4
PPD 10 A 13.6 4
B 26.5 5.1
C 414 10.6
PTD A 56.9 29.0
B 54 2.2
C 1 0
ME-PPD A 56.9 29.0
B 6.3 2.2
C 1 0

Derivatives Month 2 AE AH
PPD A 55.2 28
B 1 0
C 5.2 2
PPD 1 A 1 1
B 1 1
C 1 1
PPD 6 A 9.2 7
B 1 1
C 6.8 6
PPD 7 A 14.8 12.5
B 1 1
C 1 1
PPD 8 A 0 0
B 1 1
C 2.2 1.4
PPD 10 A 13.3 35
B 26.1 5
C 41.0 10
PTD A 56.9 29.0
B 5.4 2.2
C 1 0
ME-PPD A 56.9 29.0
B 6.3 2.2
C 1 0
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Derivatives Month 3 AE AH Derivatives Month 6 AE AH
PPD A 55.2 28 PPD A 55.2 28
B 1 0 B 1 0
C 5.2 2 C 5.2 2
PPD 1 A 1 1 PPD 1 A 1 1
B 1 1 B 1 1
C 1 1 C 1 1
PPD 6 A 9.2 7 PPD 6 A 9.2 7
B 1 1 B 1 1
C 6.8 6 C 6.8 6
PPD 7 A 14.8 12.5 PPD 7 A 14.8 12.5
B 1 1 B 1 1
C 1 1 C 1 1
PPD 8 A 0 0 PPD 8 A 0 0
B 1 1 B 1 1
C 2.2 1.4 C 2.2 1.4
PPD 10 A 13.3 35 PPD 10 A 13.3 3.5
B 26.1 5 B 26.1 5
C 41.0 10 C 41.0 10
PTD A 56.9 29.0 PTD A 56.9 29.0
B 5.4 2.2 B 5.4 2.2
C 1 0 C 1 0
ME-PPD A 56.9 29.0 ME-PPD A 56.9 29.0
B 6.3 2.2 B 6.3 2.2
C 1 0 C 1 0
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