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!
Figure3S1.!!Packing!of!molecules!5!and!14.!The!spacing!between!the!mean!planes!containing!the!
quinonoid!core!of!5!are!2.91!and!3.05 Å!whereas!the!separation!observed!for!14!is!3.97 Å.!!Left:!
view!showing!rows!of!parallel!molecules.!Parallelepipeds!represent!the!quinonoid!core!and!the!
arrows!indicate!the!direction!of!the!dipole.!
!
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3
Figure3 S2.! ! Spacing! observed! in! the! molecular! arrangements! of! zwitterions! 5! and! 14.! a)!
Interatomic! spacing! between! corresponding! atoms! in! two! neighboring! molecules.! b)! Spacing!
between!the!anionic!system!and!the!cationic!system!of!the!neighboring!molecule.3
3
3 3
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Zwitterion!63

!
!
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b)!

!
!

Figure3 S3.3 IR! spectra! of! zwitterion! 6.3 a)! IR! spectrum! of! 6! in! the! solid! state;! b)! IR!
spectrum!of!the!gold!surface!functionalized!by!6.3
!
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Zwitterion!73

!
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Figure3 S4.3 IR! spectra! of! zwitterion! 7.3 a)! IR! spectrum! of! 7! in! the! solid! state;! b)! IR!
spectrum!of!the!gold!surface!functionalized!by!7.3
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Zwitterion!83

!
!
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! !
Figure3 S5.3 IR! spectra! of! zwitterion! 8.3 a)! IR! spectrum! of! 8! in! the! solid! state;! b)! IR!
spectrum!of!the!gold!surface!functionalized!by!8.3
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Zwitterion!93

!
!
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!
Figure3 S6.3 IR! spectra! of! zwitterion! 9.3 a)! IR! spectrum! of! 9! in! the! solid! state;! b)! IR!
spectrum!of!the!gold!surface!functionalized!by!9.3
!
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Zwitterion!103

!
!
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Figure3 S7.3 IR! spectra! of! zwitterion!10.3 a)! IR! spectrum!of!10! in! the! solid! state;! b)! IR!
spectrum!of!the!gold!surface!functionalized!by!10.3
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!

!
3

Figure3 S8.! Comparison! of! the! IR! spectra! of! zwitterion! 10.! The! data! in! blue! (1)!
correspond! to! the! IR! spectrum! of! the! zwitterion! in! the! solid! state! whereas! the! IR!
spectrum!of!the!gold!surface!functionalized!by!compound!10!is!indicated!in!red!(2).!The!
theoretical! spectra,! in!black,! of! the! compound!with! the! eigenvalues! indicated,! and! the!
estimated!intensities!(3).!
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Zwitterion!113

!
!
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!
!
Figure3 S9.3 IR! spectra! of! zwitterion!11.3 a)! IR! spectrum!of!11! in! the! solid! state;! b)! IR!
spectrum!of!the!gold!surface!functionalized!by!11.3
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!
Figure3 S10.! Comparison! of! the! IR! spectra! of! zwitterion! 11.! The! data! in! blue! (1)!
correspond! to! the! IR! spectrum! of! the! zwitterion! in! the! solid! state! whereas! the! IR!
spectrum!of!the!gold!surface!functionalized!by!compound!11!is!indicated!in!red!(2).!The!
theoretical! spectra,! in!black,! of! the! compound!with! the! eigenvalues! indicated,! and! the!
estimated!intensities!(3).!
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Figure3 S11.  Relative energies (in kJ.mol-1) as a function of the φ dihedral angle (°) for 

several zwitterions performed with HF/6-31+G** method.  
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3

 
Figure3S12.  Relative energies (in kJ.mol-1) as a function of the φ'1 dihedral angle (°) for (15) 

performed with different theoretical methods.  
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Table3S1.3Selected!X#ray!data 

Compound  9 10 11 

Chemical formula C18H26N2O2 3(C22H34N2O2), 

H2O 

C26H26N2O2 

Formula Mass 302.41 1093.55 398.49 

Crystal system Tetragonal Tetragonal Orthorhombic 

a/Å 11.7927(2) 11.8773(7) 8.3180(3) 

b/Å 11.7927(2) 11.8773(7) 14.3938(5) 

c/Å 25.0037(5) 44.580(3) 18.1616(6) 

α/° 90.00 90.00 90.00 

β/° 90.00 90.00 90.00 

γ/° 90.00 90.00 90.00 

Unit cell volume/Å3 3477.21(11) 6288.9(6) 2174.45(13) 

Temperature/K 193(2) 173(2) 173(2) 

Space group P 41 21 2 P 43 21 2 P 21 21 21 

Z 8 4 4 

Absorption coefficient, µ/mm-1 0.075 0.074 0.609 

No. of reflections measured 27890 69336 11458 

No. of independent reflections 3715 4563 3631 

Rint 0.1091 0.0488 0.0225 

Final R1 values (I > 2σ(I)) 0.0571 0.0527 0.0899 

Final wR(F2) values (I > 2σ(I)) 0.1511 0.1145 0.2579 

Final R1 values (all data) 0.0829 0.0685 0.0923 

Final wR(F2) values (all data) 0.1635 0.1228 0.2608 

Goodness of fit on F2 1.120 1.074 1.072 
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Table3S2.!B3LYP/6-31+G** optimized energies (in hartree). Relative energies (in kJ.mol-1) a) ΔE1= 

E(0;180) – E(0;0) b) ΔE2= E(180;180) – E(0;0) 

!

 

!
E(0;0) E(0;180) 

ΔE1 a) 
E(180;180)  

ΔE2
 b) 

1  

-649.4908 -649.4774 
+35.1 

-649.4643 
+69.4 

   

2 
 

-1040.2487 
 

-1040.2322 
+43.0 

-1040.2210 
+72.7 

   

3 
 

-885.3918 -885.3788 
+33.8 

-885.3665 
+66.5 

   

4 
 

-961.6177 -961.6058 
+31.4 

-961.5934 
+63.9 

   

5 
 

-1121.2894 -1121.2756 
+35.9 

-1121.2621 
+71.5 

   

!
! !
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Synthesis3of3new3zwitterions3
!
Quinonoid zwitterions are typically obtained following two different methods (Scheme S1).1 

Following the method A, they are directly obtained by reaction of a primary amine with the 

diaminoresorcinol (commercial product). This one-pot reaction performed in presence of air 

yield, in two hours and at room temperature, the desired product. In the method B, the 

compound is obtained by a trans-amination reaction from the « parent zwitterion » 1. The 

latter is easily prepared following the published procedure. This method has the advantage to 

use only two equivalents of primary amine per « parent zwitterion » 1.  

 

Scheme3 S1.! ! General! scheme! of! the! two! synthetic! methods! leading! to! quinonoid!
zwitterions!!

 
We!could!anticipate!that!steric!hindrance!of!N#substituents!would!complicate!the!access!
to!the!new!zwitterions!presented!in!Scheme!3.!Indeed,!using!method!A,!the!zwitterion!9!
was!obtained!in!14%!of!yield!(Table!S3,!entry!1)!whereas!using!the!same!experimental!
conditions,!the!butyl!zwitterion!2!was!obtained!quantitatively.!!
!
Table3S3. Results concerning syntheses of zwitterion 9 under different conditions 
!

Entry! Method!
Experimental!conditions!

Yield!(%)!Temperature!
(°C)!

Time!
(min)! solvent! Heating!

mode!
1! A! RT! 120! water! /! 14!
2! B! 80! 120! ethanol! Oil!batha! 10!
3! B! 100! 120! water! Oil!batha! 55!
4! B! 80! 120! water! Oil!batha! 58!
5! B! 100! 10! water! MWIb!

(150W)! 73!

6! B! 100! 1! water! MWIb!
(80W)! 76!

a)! Preheated! oil! bath,! 10! ml! of! solvent.! b)! Reaction! performed! in! one! close! system!
(sealed!CEM!10ml!reactor),!2.5ml!of!water,!power!up!to!150W!or!80W,!1!or!10!minutes!
at!100°C.!

O O

NHHN

RR

+

-
O O

NH2H2N
+

-
HO OH

NH2H2N
.2 HCl

7 eq. R-NH2 2 eq. R-NH2

reflux ethanol
2h

Ethanol or water
RT, air, 2h

Method BMethod A

"parent zwitterion"
1

diaminoresorcinol
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Under!the!typical!conditions!(ethanol!as!solvent,!80!°C,!2!h),!of!method!B!we!could!not!
increase!the!yield!of!the!reaction!(Table!S3,!entry!2).!In!contrast,!when!the!reaction!was!
performed!in!refluxing!water,!the!zwitterion!9!was!obtained!with!a!yield!of!55%!(Table!
S3,! entry!3).! This! increase! is! probably!due! to! the!use!of! the!water! as! solvent!because!
when!the!reaction!was!carried!out!at!80!°C!(Table!S3,!entry!4),!the!product!was!obtained!
in!58!%!of!yield!(at!this!temperature,!the!yield!in!ethanol!was!10%).!
 

We!should!emphasize!that!applying!method!B!in!water!is!unusual!because!under!heating!
much!more! decomposition! of! the! “parent! zwitterion”!1! is! observed! in! water! than! in!
ethanol.! To! still! increase! the! yield! of! this! reaction,! we! should! reduce! the! rate! of! the!
decomposition!of!the!“parent!zwitterion”!1.!One!possibility!to!reach!this!objective!is!to!
use!one!activating!technique!allowing!performing!the!reaction!at!high!temperature!with!
short!reaction!times.2!Moreover,!scarce!examples!of!trans#amination!reaction!performed!
under!microwave! irradiation!are!described! in! the! literature.3!Then! it!was!obvious! that!
we! should! try! to! synthesize! this! zwitterion! under! microwave! irradiation.! Effectively,!
compared!to!the!thermal!conditions!(Table!S3,!entries!3!and!4),!trans#amination!under!
microwave! irradiation! (Table! S3,! entry! 5)! results! in! a! significantly! better! yield.! To!
perform!the!reaction!under!conditions!described!in!the!entry!6!of!the!Table!S3!allowed!
us! to!obtain!the!zwitterion!9!with!the!highest!yield.To!conclude,! to!perform!the!trans#
amination!reaction!under!microwave!irradiation!allows!us!to!obtain!the!zwitterion!9!in!
76%!of!yield!within!1!min.!
!

Then,!we!have!investigate!the!scope!and!limitations!of!the!trans#amination!reaction!
under! microwave! irradiation! by! the! syntheses! of! all! new! zwitterions! suitable! to! our!
study!on!the!anchoring!of!this!family!of!molecules!on!gold!substrate!(Scheme!3).!These!
results!are!summarized!in!Table!S4.!
!

Performing! the! trans#amination! reaction! under! microwave! irradiation,! in! water,!
afforded! the! best! yields! (Table! S4),! except! for! 10.! The! zwitterions! 8! and! 12! were!
obtained! in!much! lower!yields,! probably!owing! to! the! solubility!of!8! in!water! (loss!of!
product! during! work#up),! and! in! the! case! of! 12,! to! the! lower! miscibility! of! the!
corresponding!amine!with!water,!resulting!in!a!biphasic!mixture.!!
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These! result! show! that! microwave! activation! can! bring! about! significant!
improvements! and! offers! a! fast! (typical! 2! min.! reaction! time)! and! efficient! access! to!
several!sterically#hindered!or!chiral!zwitterions.!
!
Table3S4.! !Results!concerning!syntheses!of!zwitterions!with!steric!hindrance.!Yields!in!
%.!
!
3

!

!

Thermala! Microwaveb! Method!A!
Entry! R#NH!

(Zwitterion)!! water! Ethanol! water! Ethanol! !

1! !!!!!!!!! !!!!!!!!!!(6)! 67! 66! 84! NR! NR!

2!
!!!! !!!!!!(7)!

45! 36! 68! 37! NR!

3!
!!!!!!!!!! !!!!!!!(8)!

ND! ND! 28! NR! NR!

4!
!!!!!!!! !!!!!!!!!!!!(10)!

60! 14! 29! NR! 33!

5!

!!! !!!!!!!(11)!

51! 9! 61! NR! NR!

6!
!!!!! !!(12)!

13! NR! 28! NR! NR!

7!
(13)!

61! NR! 87! 23! NR!

a)!Preheated!oil!bath,!10!ml!of!solvent,!2!hours!at!80!or!100!°C.!b)!Reaction!performed!in!
one! close! system! (sealed! CEM! 10ml! reactor),! 2.5ml! of! water,! power! up! to! 80W,! 2!
minutes!at!100°C.!NR!(Not!Realized)!and!ND!(Not!Determined)!

!
!
!
!
!

!

O O

NHHN

RR

+

-O O

NH2H2N
+

- 2 eq. R-NH2

1

NHCy

NH

Et

C4H9

NH

NH

Cy

NH

NH

NH
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Structural3analyses3by3X#ray3diffraction33
3

Single! crystals! of! zwitterions! 9! #! 11! were! obtained! at! room! temperature! by! slow!
diffusion!of!pentane!into!their!dichloromethane!solution.!The!molecular!structures!of!9!#!
113(Figure!S13)!were!elucidated!by!X#ray!diffraction.!Crystallographic!details!are!given!
in!the!Table!S1.!

3
Figure3S13.!Mercury!views!of!the!quinonoid zwitterions 9#11.!Thermal!ellipsoids!are!drawn!at!
the!50%!probability!level.!H!atoms!are!not!shown!for!clarity.!
!
1.3General3structural3features3of3these3quinonoid3molecules3

3

The! bond! lengths!within! the! “C6! core”! (Table! S5)! vary! little!with! substituent! and! are!
similar!to!those!observed!in!related!zwitterions.1,4!Interestingly,!the!bond!lengths!C(3)#
C(4)! /! C(4)#C(5)! and! ! C(3)#O(1)! /! C(5)#O(2),! respectively,! are! almost! equal.! Likewise!
C(1)#C(6)! /!C(1)#C(2)! as!well! as!C(2)#N(1)! /!C(6)#N(2)! are! respectively! similar! (Table!
S5).!
The!latter!bond!lengths!are!intermediate!between!those!for!single!and!double!bonds!and!
consistent! with! extensive! electronic! delocalization.! However,! the! C(2)#C(3)! and! C(5)#
C(6)!bond!distances!are!much!longer!and!consistent!with!single!bonds.!On!the!basis!of!
these!values,!these!zwitterions!are!well!described!as!two!fully!delocalized!6π!electrons!
systems! (trimethyne! oxonol! part:! O···C···CH···C···O! and! the! trimethyne! cyanine! part:!
N···C···CH···C···N)!connected!by!two!C#C!single!bonds.!
!
!
!
!
!
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Table S5. Interatomic distances (Å) in zwitterions 9-11 

! Zwitterion!9! Zwitterion!10! Zwitterion!11!
_________________________________________________________________________________!

!
C(1)#C(2)!!!!!!!!!!!!!!!! 1.394(3)! 1.384(3)! !1.387(7)!
C(2)#C(3)!!!!!!!!!!!!!!!!!!!1.529(3)! 1.530(4)! 1.527(7)!
C(3)#C(4)!!!!!!!!!!!!!!!!!!!1.397(3)! 1.393(3)! 1.388(7)!
C(4)#C(5)!!!!!!!!!!!!!!!!!!!1.389(3)! 1.388(3)! 1.388(8)!
C(5)#C(6)!!!!!!!!!!!!!!!!!!!1.532(3)! 1.533(4)! 1.526(8)!
C(6)#C(1)!!!!!!!!!!!!!!!!!!!1.388(3)! 1.390(3)! 1.403(7)!
C(3)#O(1)!!!!!!!!!!!!!!!!!!1.254(2)! 1.251(3)! 1.243(6)!
C(5)#O(2)!!!!!!!!!!!!!!!!!!1.251(2)! 1.254(3)! 1.249(7)!
C(2)#N(1)!!!!!!!!!!!!! 1.316(3)! 1.317(3)! 1.316(7)!
C(6)#N(2)!!!!!!!!!!!!!!!!!1.315(3)! 1.322(3)! 1.312(8)!

!
!
2.3Packing3in3the3Solid#State33

The!steric!hindrance!of! the!R! substituent! in!α! position,! to!nitrogen!atom,!has!a!
considerable! influence! on! the! molecular! arrangement! in! the! solid! state.! Molecular!
arrangements!of!zwitterions!9#11!are!compared!to!the!one!of!thioether!zwitterion!3.!

!
2.1.3Molecular3arrangement3of3zwitterion333in3the3crystalline3state3

As!illustrated!by!the!structure!of!the!N#substituted!thioether!zwitterion!3,4d!this!
family!of!molecules!usually!forms!an!infinite!1#D!ribbon!in!which!the!molecules!adopt!a!
head#to#tail! arrangement! due! to! hydrogen! bonding! and! dipolar! interactions! (Figure!
S14).! In! this! arrangement,! adjacent!molecules! are! coplanar.! Figure! S15a! shows! that! a!
packed! ‘row’! of! molecules! is! formed! in! a! direction! orthogonal! to! the! C6! core,! with! a!
spacing!of!3.24 Å.4d!Similar!packing,!hereafter!mentioned!as!‘packing!rows’,!is!observed!
on! the! gold! substrate! (Scheme! 2a#d).! Each! row! interacts! via! hydrogen! bonds!with! an!
adjacent!head#to#tail!row!(Figure!S15b).!!

!
!
!
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!
Figure3 S14.!Head#to#tail! arrangement!of! zwitterions!33 in! the!crystalline! state.!Parallelepipeds!
represent! the! quinonoid! core! and! the! arrows! indicate! the! dipoles! directions.! Anionic! and!
cationic!parts!of!quinonoid!zwitterions!are!represented!in!red!and!blue,!respectively.!
!
!
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!
Figure3 S15.! Molecular! arrangement! of! zwitterions! 33 in! the! crystalline! state.! a)! a! row! of!
molecules!3.!b)!a!succession!of!3!molecular!rows.!Parallelepipeds!represent!the!quinonoid!core!
and! the! arrows! indicate! the! dipoles! directions.! Anionic! and! cationic! parts! of! quinonoid!
zwitterions!are!represented!in!red!and!blue,!respectively.!
!
!
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2.2.2.3Influence3of3the3steric3hindrance3on3the3head#to#tail3arrangement3

3

The!steric!hindrance!of!the!molecule!substituents!is!expected!to!exert!an!influence!on!
the!head#to#tail!arrangement.!Zwitterion39#11!are!arranged!in!a!head#to#tail!manner!but!
the!angle!formed!by!the!“quinonoid!core”!(C6O2N2)!of!two!adjacent!molecules!is!around!
125°! for! 93 (Figure! S16),! 135°! for! 10! (Figure! S17)! and! 150°! for! 113 (Figure! S18).!
Moreover,!in!the!case!of!zwitterion!9,!units!of!two!molecules!arranged!in!a!head#to#tail!
manner!are!isolated!(Figure!S16).!!
!

3
Figure3S16.!Head#to#tail!arrangement!of!the!zwitterion!9!in!the!crystalline!state.!In!the!
sketch! on! the! molecular! arrangement! of! 9,! anionic! and! cationic! parts! of! quinonoid!
zwitterions!are!respectively!represented!in!red!and!blue.!
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This!strongly!contrasts!with!the!usual!1#D!arrangement!observed.4!As!illustrated!for!
zwitterion!3,! such! two! units! of! head#to#tail! arrangement! interact! with! each! other! by!
hydrogen!bonding!and!dipolar!interactions!(Figure!S14).4f!In!the!case!of!the!zwitterion!
10,! an! infinite! head#to#tail! arrangement! is! obtained.! However! the! compound! co#
crystalizes!with!molecules! of!water.!We! observe! the! presence! of! a!molecule! of!water!
every!three!molecules!of!the!head#to#tail!arrangement!(Figure!S17).!

!
Figure3S17.!Head#to#tail!arrangement!of!the!zwitterion!10!in!the!crystalline!state.!In!the!
sketch! on! the! molecular! arrangement! of! 10,! anionic! and! cationic! parts! of! quinonoid!
zwitterions!are!respectively!represented!in!red!and!blue.!
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!

!
Figure3S18.!Head#to#tail!arrangement!of!the!zwitterion!11!in!the!crystalline!state.!In!the!
sketch! on! the! molecular! arrangement! of! 11,! anionic! and! cationic! parts! of! quinonoid!
zwitterions!are!respectively!represented!in!red!and!blue.!
!
We! find! that! in! general,! molecules! with! bulky! substituents! are! also! arranged! in! a!

head#to#tail! manner! (Figure! S19a).! In! this! case,! the! angle! formed! by! the! “quinonoid!
core”! (C6O2N2)! of! two! adjacent! molecules! is! around! 120#150°! whereas! adjacent!
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molecules! of! 3! are! coplanar! (Figure! S14).! In! the! case! of! 11,! we! observe! that! this!
difference!has!an!effect!on!the!succession!of!molecular!rows!(Figure!S19b).!!

3
Figure3S19.!Sketch!of!the!molecular!arrangement!of!zwitterions!with!a!bulky!N#substituent.!a)!
head#to#tail!arrangement.!b)!a!succession!of!3!molecular!rows!of!11.!Parallelepipeds!represent!
the! quinonoid! core! and! the! arrows! indicate! the! directions! of! the! dipoles.! The! anionic! and!
cationic!parts!of!the!quinonoid!zwitterions!are!represented!in!red!and!blue,!respectively.!
!
2.3.3Influence3of3the3substituent3on3the3steric3hindrance3on3the3molecular3rows3
!
Compound!10!co#crystallizes!with!water!molecules!which!interact!via!H#bonds!with!

the!zwitterions!and!thereby!modify!the!molecular!arrangement!(Figure!S17).!!
In! the! case! of! 9,! hydrogen! bonding! is! observed! between! an! oxygen! atom! of! the!

anionic!system!and!the!hydrogen!of!the!trimethyne!cyanine!part!(cationic!system)!and!2!
H! atoms! of! the! cyclohexyl! substituents! (Figure! S20a).! Four! hydrogen! bonding! of! this!
type! and! one! unit! of! head#to#tail! arrangement! constitute! the! motif! of! the! molecular!
arrangement!of!9!(Figure!S20b).!In!other!words,!each!zwitterionic!molecule!is!involved!
in! one! unit! of! head#to#tail! arrangement! and! has! hydrogen! bonding! with! two! other!
zwitterions.!In!the!structure!of!9,!there!are!no!molecular!rows!formed.!
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In! the! case! of! the! zwitterion! 11,! intermolecular! hydrogen! bonding! leads! to! the!
arrangement!presented!in!Figure!S21a.! In!contrast!to!9,!hydrogen!interaction!between!
the!tetrahydronaphthyl!substituent!of!11!and!the!trimethyne!oxonol!part!of!neighboring!
molecules! leads!to!an!arrangement!with!a!molecular!row!perpendicular!to!the!C6!core!
(Figure!S21b).!Figure!S21d!illustrates!the!orthogonality!of!two!molecular!rows.!
!

3
Figure3 S20.! Molecular! arrangement! of! the! zwitterion! 9! in! the! crystalline! state.! a)!
Hydrogen! bonding! between! two! quinonoid! zwitterions.! b)! View! of! the! packing! of!
zwitterion! 9.3 In! the! sketch,! anionic! and! cationic! parts! of! quinonoid! zwitterions! are!
represented!in!red!and!blue,!respectively.!!
!
!
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!
Figure3S21.!a)!Hydrogen!bonding!between!two!quinonoid!zwitterions.!b)!Pattern!of!the!
packing! of! zwitterion! 11.3 In! the! sketch,! anionic! and! cationic! parts! of! quinonoid!
zwitterions!are!respectively!represented!in!red!and!blue.!
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!
Figure3S21.!c)3Pattern!that!associates!the!packing!of!zwitterion!113and!the!head#to#tail!
arrangement.3 d)3 Pattern! that! associates! the! packing! of! zwitterion! 113 and! hydrogen!
bonding!between!two!quinonoid!zwitterions.!In!the!sketch,!anionic!and!cationic!parts!of!
quinonoid!zwitterions!are!respectively!represented!in!red!and!blue.!
!
Interestingly,!the!molecular!arrangement!of!zwitterion!14!is!similar!to!that!observed!

for! zwitterion!11.! The!X#ray! structure!of! the! isopropyl! zwitterion!14! has!been!briefly!
described!and!is!detailed!below.5!



! S#31!

Molecules!of!zwitterion!14!form!an!infinite!1#D!ribbon!in!which!the!molecules!adopt!a!
head#to#tail! arrangement.! The! angle! formed! by! the! “quinonoid! core”! (C6O2N2)! of! two!
adjacent!molecules!is!around!130°!(Figure!S22).!!

!
Figure3S22.!Head#to#tail!arrangement!of!the!zwitterion!14!in!the!crystalline!state.!In!the!
sketch! on! the! molecular! arrangement! of! 14,! anionic! and! cationic! parts! of! quinonoid!
zwitterions!are!respectively!represented!in!red!and!blue.!
!
We!observed!two!type!of!hydrogen!interaction!between!the!isopropyl!substituent!of!

14! and! the! trimethyne! oxonol! part! of! neighboring! molecules.! Hydrogen! interaction!
described! in! Figure! S23a! lead! to! an! arrangement! in! which! neighboring! zwitterionic!
cores!are!alternatively!horizontal!and!vertical!(Figure!S23b).!!
!
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!
Figure3 S23.! Molecular! arrangement! of! the! zwitterion! 14! in! the! crystalline! state.! a)!
Interaction!between!two!quinonoid!molecules.!b)!Molecular!arrangement!of!14.! In! the!
sketch! on! the! molecular! arrangement! of! 14,! anionic! and! cationic! parts! of! quinonoid!
zwitterions!are!respectively!represented!in!red!and!blue.!
!
Hydrogen!interaction!described!in!Figure!S24a!yield!to!the!formation!of!a!molecular!

row!in!an!orthogonal!direction!of!the!C6!core!(Figure!S24b).!
!
The!Figure!S25a!indicates!a!succession!of!three!molecular!rows!driven!by!the!head#

to#tail! arrangement.! Finally! the! Figure! S25b! represents! two! neighboring! molecular!
rows:!one!is!horizontal!and!the!other!one!vertical.!
!
The! structures! of! zwitterions! 11! and! 14! tend! to! indicate! that! the! absence! of! a!

methylene! group! in!α! position! to! the! nitrogen! atom! results! in:! 1)! the! formation! of! a!
head#to#tail!arrangement!with!a! large!angle!between!“quinonoid!core”!(C6O2N2)!of!two!
adjacent!molecules.!2)! to! the!orthogonality!of!molecular! rows!as! illustrated! in!Figures!
S21d!and!S25b.!
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!
Figure3 S24.! Molecular! row! of! 14! in! the! crystalline! state.! a)! Hydrogen! interaction!
between! two! molecules.! b)! Molecular! row! of! 14.! In! the! sketch! on! the! molecular!
arrangement!of!14,!anionic!and!cationic!parts!of!quinonoid!zwitterions!are!respectively!
represented!in!red!and!blue.!
!
The! X#ray! diffraction! analysis! establishes! that! the!molecular! arrangement! of!11! is!

closer! to! that! of! the! isopropyl! zwitterion! 143 than! of! 9.! Predicting! the! molecular!
arrangement!in!the!solid!state!is!very!difficult,!if!not!impossible,!in!view!of!the!complex!
interplay!of!interactions.!!
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!
Figure3S25.!Succession!of!molecular!rows!of!14.3Parallelepipeds!represent!the!quinonoid!core!
and! the! arrows! indicate! the! direction! of! the! dipoles.! The! anionic! and! cationic! parts! of! the!
quinonoid!zwitterions!are!represented!in!red!and!blue,!respectively.!
! !
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Figure S26. 1H NMR spectrum of zwitterion 6 (CDCl3 ; 500 MHz)
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Figure S27. 1H NMR spectrum of zwitterion 6 (CDCl3 ; 500 MHz)
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Figure S28. 1H NMR spectrum of zwitterion 6 (CDCl3 ; 500 MHz)
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Figure S29. 13C NMR spectrum of zwitterion 6 (CDCl3 ; 500 MHz)
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Figure S30. 13C NMR spectrum of zwitterion 6 (CDCl3 ; 500 MHz)

S-40



O O

NHHN
+

-

Figure S31. HSQC (1H / 13C) spectrum of zwitterion 6 (CDCl3 ; 500 MHz)
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Figure S32. HSQC (1H / 13C) spectrum of zwitterion 6 (CDCl3 ; 500 MHz)
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Figure S33. 1H NMR spectrum of zwitterion 7 (CDCl3 ; 500 MHz)
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Figure S34. 1H NMR spectrum of zwitterion 7 (CDCl3 ; 500 MHz)
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Figure S35. 1H NMR spectrum of zwitterion 7 (CDCl3 ; 500 MHz)
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Figure S36. 13C NMR spectrum of zwitterion 7 (CDCl3 ; 500 MHz)
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Figure S37. 1H NMR spectrum of zwitterion 8 (CDCl3 ; 500 MHz)

S-47



O O

NHHN
+

-

Figure S38. 1H NMR spectrum of zwitterion 8 (CDCl3 ; 500 MHz)
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Figure S39. 1H NMR spectrum of zwitterion 8 (CDCl3 ; 500 MHz)
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Figure S40. 1H NMR spectrum of zwitterion 8 (CDCl3 ; 500 MHz)
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Figure S41. 1H NMR spectrum of zwitterion 8 (CDCl3 ; 500 MHz)
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Figure S42. 13C NMR spectrum of zwitterion 8 (CDCl3 ; 500 MHz)
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Figure S43. HSQC (1H / 13C) spectrum of zwitterion 8 (CDCl3 ; 500 MHz)
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Figure S44. 1H NMR spectrum of zwitterion 9 (CDCl3 ; 500 MHz)
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Figure S45. 1H NMR spectrum of zwitterion 9 (CDCl3 ; 500 MHz)
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Figure S46. 1H NMR spectrum of zwitterion 9 (CDCl3 ; 500 MHz)
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Figure S47. 13C NMR spectrum of zwitterion 9 (CDCl3 ; 500 MHz)
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Figure S48. 1H NMR spectrum of zwitterion 10 (CDCl3 ; 500 MHz)
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Figure S49. 1H NMR spectrum of zwitterion 10 (CDCl3 ; 500 MHz)
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Figure S50. 1H NMR spectrum of zwitterion 10 (CDCl3 ; 500 MHz)
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Figure S51. 13C NMR spectrum of zwitterion 10 (CDCl3 ; 500 MHz)
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Figure S52. 13C NMR spectrum of zwitterion 10 (CDCl3 ; 500 MHz)
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Figure S53. HSQC (1H / 13C) spectrum of zwitterion 10 (CDCl3 ; 500 MHz)
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Figure S54. HSQC (1H / 13C) spectrum of zwitterion 10 (CDCl3 ; 500 MHz)
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Figure S55. 1H NMR spectrum of zwitterion 11 (CDCl3 ; 500 MHz)
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Figure S56. 1H NMR spectrum of zwitterion 11 (CDCl3 ; 500 MHz)
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Figure S57. 1H NMR spectrum of zwitterion 11 (CDCl3 ; 500 MHz)
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Figure S58. 1H NMR spectrum of zwitterion 11 (CDCl3 ; 500 MHz)
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Figure S59. 13C NMR spectrum of zwitterion 11 (CDCl3 ; 500 MHz)
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Figure S60. 13C NMR spectrum of zwitterion 11 (CDCl3 ; 500 MHz)
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Figure S61. 13C NMR spectrum of zwitterion 11 (CDCl3 ; 500 MHz)
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Figure S62. COSY (1H / 1H) spectrum of zwitterion 11 (CDCl3 ; 500 MHz)
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Figure S63. HSQC (1H / 13C) spectrum of zwitterion 11 (CDCl3 ; 500 MHz)

S-73



O O

NHHN
+

-

Figure S64. HSQC (1H / 13C) spectrum of zwitterion 11 (CDCl3 ; 500 MHz)
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Figure S65. 1H NMR spectrum of zwitterion 12 (CDCl3 ; 500 MHz)
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Figure S66. 1H NMR spectrum of zwitterion 12 (CDCl3 ; 500 MHz)
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Figure S67. 1H NMR spectrum of zwitterion 12 (CDCl3 ; 500 MHz)
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Figure S68. 13C NMR spectrum of zwitterion 12 (CDCl3 ; 500 MHz)
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Figure S69. 13C NMR spectrum of zwitterion 12 (CDCl3 ; 500 MHz)
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Figure S70. 13C NMR spectrum of zwitterion 12 (CDCl3 ; 500 MHz)
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Figure S71. COSY (1H / 1H) spectrum of zwitterion 12 (CDCl3 ; 500 MHz)
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Figure S72. HSQC (1H / 13C) spectrum of zwitterion 12 (CDCl3 ; 500 MHz)
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Figure S73. 1H NMR spectrum of zwitterion 13 (CDCl3 ; 500 MHz)
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Figure S74. 1H NMR spectrum of zwitterion 13 (CDCl3 ; 500 MHz)
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Figure S75. 1H NMR spectrum of zwitterion 13 (CDCl3 ; 500 MHz)
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Figure S76. 1H NMR spectrum of zwitterion 13 (CDCl3 ; 500 MHz)
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Figure S77. 13C NMR spectrum of zwitterion 13 (CDCl3 ; 500 MHz)
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Figure S78. COSY (1H / 1H) spectrum of zwitterion 13 (CDCl3 ; 500 MHz)
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Figure S79. HSQC (1H / 13C) spectrum of zwitterion 13 (CDCl3 ; 500 MHz)
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