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S ynthetic proc ed u res

S olvents and c hem ic als

A ll s olvents and c hemic als pu rc has ed from c ommerc ial s ou rc es (S igma-A ld ric h, A c ros , Fis her

S c ientific , A lfaA es arorInvitrogen)were u s ed withou tfu rtherpu rific ation u nles s otherwis e s tated . W hen

nec es s ary ac etonitrile was d ried by heating to reflu x for3 d u nd erd initrogen overc alc iu m , d egas s ed

before u s e and s tored in glas s ampou les u nd er argon. D eu terated s olvents were pu rc has ed from

S igma-A ld ric h or C ambrid ge Is otope L aboratories and pre-d ried over molec u lar s ieves (3A for

methanol, d imethyls u lfoxid e and ac etonitrile; 4A forc hloroform), for24 hpriorto u s e.

Equ ipm entand instru m entation

W here appropriate, reac tions were c arried ou tu nd erargon u s ing a d u almanifold argon/vac u u m line

and s tand ard S c hlenk tec hniqu es or an M B rau n d ry box. A llglas s ware and c annu lae for thes e

tec hniqu es were s tored in an oven at>37 5 K.

N M R s pec tra were rec ord ed on B ru ker S pec tros pin D P X-30 0 /40 0 or B ru ker A V II D RX-50 0

s pec trometers . Rou tine N M R as s ignments were c onfirmed by 1H -1H (C O S Y) and 13C -1H (H M Q C )

c orrelation experiments where nec es s ary. The s pec tra were internally referenc ed u s ing the res id u al

protio s olvent(C D C l3, C D 3C N  etc . ) res onanc e relative to tetramethyls ilane (δ = 0  ppm).  ES I mas s  

s pec tra were rec ord ed in a methanol-watermix (8 0 : 2 0 )on eitheran A gilentTec hnologies 1260 Infinity

s pec trometerora B ru kerD altonic s M ic roTO F s pec trometer. Infra-red s pec tra were meas u red u s ing a

B ru ker A lpha-P FTIR s pec trometer. Elementalanalys es were performed by M ed ac L td . C hobham ,

S u rrey GU24, 8 JB , UK orW arwic kA nalytic alS ervic e, C oventry, C V4 7 EZ.

5-hyd roxypic olinald ehyd e, 1 5, 5'-(pentane-1 , 5-d iylbis (oxy))d ipic olinald ehyd e, 2 bis (4-(bromomethyl)

phenyl)methane3, 1 , 4-d ibromobu t-2-yne4,  ΛZn-[Zn2L 1a
3][C lO 4]4, 5 ΛZn-[Zn2L 2a

3][C lO 4]4, 5 ΛFe-[Fe2L 1a
3]C l4, 5

ΔFe-[Fe2L 1a
3]C l4, 5 ΛFe-[Fe2L 2a

3]C l4, 5 and  ΔFe-[Fe2L 2a
3] C l45 were s ynthes is ed following known method s

and u s ed in the followingproc ed u res .

D ipic olinald ehyd e u nits

5, 5'-(bu tane-1 , 4-d iylbis(oxy))d ipic olinald ehyd e

5-hyd roxypic olinald ehyd e (0 . 54 g, 4. 4 mol)was d is s olved in ac etonitrile (50 ml). P otas s iu m c arbonate

(0 . 64 g, 4. 6 mol)followed by 1 , 4-d ibromobu tane (0 . 62 g, 2 . 7 mol)were ad d ed and the s olu tion was

s tirred atreflu x (8 0 °C )for16 h. The reac tion mixtu re was filtered throu gh a s ilic a plu g and the s olvent

was removed u nd erred u c ed pres s u re. The c ru d e prod u c twas d is s olved in d ic hloromethane (50 ml),

d ried overs od iu m s u lphate, filtered and the s olventwas removed u nd erred u c ed pres s u re to give a

pale brown s olid .
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Yield 0 . 512 g, 8 4% .

1H N M R (30 0 M H z, 2 98 K, C D C l3) δH 9. 93 (2 H , s , C H O ), 8 . 37 (2 H , d , 3JH H =2 . 5 H z), 7 . 8 9 (2 H , d , 3JH H

=9. 0 H z), 7 . 26 (2 H , d d , 3JH H =9. 0 H z, 4JH H =2 . 5 H z, A r), 4. 15 (4H , m), 2 . 0 3 (4H , m , C H 2).

13C { 1H } N M R (7 5 M H z, 298 K, C D C l3) δ C 192 . 1 (C H O ), 158 . 4, 146. 4, 138 . 8 , 1 23. 53, 1 2 0 . 6 (A r), 68 . 3,

25. 8 (C H 2).

M S (ES I)m/z 30 1 [M +H ]+, 323 [M +N a]+

IR υ  c m -1 2 8 24 w, 1 7 0 0 m , 1568 m , 130 6 m , 1 2 0 5 s , 964 m , 8 31 m , 60 4 s .

Elementalanalys is fou nd (c alc u lated forC 16H 16N 2O 4. ½H 2O )% C 62 . 48 (62 . 13), H 5. 59 (5. 54), N 8 . 99

(9. 0 6).

5, 5'-(hexane-1 , 6-d iylbis(oxy))d ipic olinald ehyd e

S ynthes is ed u s ing the proc ed u re d es c ribed for 5, 5'-(bu tane-1 , 4-d iylbis (oxy))d ipic olinald ehyd e

s u bs titu ting1 , 4-d ibromobu tane for1 , 6-d ibromohexane.

Yield 0 . 40 6 g, 61% .

1H N M R (30 0 M H z, 2 98 K, C D C l3) δH 9. 98 (2 H , s , C H O ), 8 . 41 (2 H , d , 3JH H =2 . 5 H z), 7 . 93 (2 H , d , 3JH H

=8 . 0 H z), 7 . 26 (2 H , d d , 3JH H =9. 0 H z, 4JH H =2 . 5 H z, P y), 4. 1 2 (4H , t, 3JH H =6. 0 H z), 1 . 90 (4H , m), 1 . 58

(4H , m , C H 2).

13C { 1H } N M R (7 5 M H z, 298 K, C D C l3) δ C 192 . 2 (C H O ), 158 . 6, 146. 4, 138 . 9, 1 23. 54, 1 2 0 . 6 (A r), 68 . 7 ,

2 9. 0 , 25. 8 (C H 2).

M S (ES I)m/z 329 [M +H ]+, 351 [M +N a]+

IR υ  c m -1 2951 w, 1 7 0 0 m , 1567 s , 1315 s , 1 2 0 8 m , 1 0 11 m , 8 51 m , 656 s .

Elementalanalys is fou nd (c alc u lated forC 1 8 H 20N 2O 4. ¼H 2O )% C 64. 7 2 (64. 95), H 6. 39 (6. 40 ), N 8 . 46

(8 . 0 9).

1-brom o-2-(2-brom oethoxy)ethane

Triphenylphos phine (25 g, 94 mmol)was s u s pend ed in d ryac etonitrile (20 ml)and c ooled to 0 °C u s ing

an ic e-waterbath. B romine (5 ml, 94 mmol)was ad d ed d ropwis e followed by d iethylene glyc ol(5 ml,

47 mmol). The reac tion was s tirred atreflu x (8 0 °C )for1 8 hu nd erd initrogen. The s olventwas removed
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u nd erred u c ed pres s u re and the res id u e was taken u pin d iethylether(150 ml). The s olu tion was then

filtered and the s olventwas removed u nd erred u c ed pres s u re to give the c ru d e prod u c tas a yellow

liq u id . This was pu rified by Kü gelrohrd is tillation to give a c learliqu id (b. p. 95°C u nd erhighvac u u m).

Yield 8 . 2 1 g, 7 6% .

1H N M R (40 0 M H z, 2 98 K, C D C l3) δ H 3. 8 3 (4H , t, 3JH H =6. 0 H z, 3. 48 (4H , t, 3JH H =6. 0 H z, C H 2).

13C -N M R (10 1 M H z, C D C l3):  δ 7 1 . 0 ,  30 . 2  (C H 2).

M S (ES I)m/z 233 [M +H ]+

IR υ  c m -1 : 2 966 w, 2 8 56 w, 1 7 39 m , 1438 w, 1421 m , 1361 w, 1 2 7 9 m , 1 226 w, 1 1 11 s , 1 0 30 m , 1 0 0 5

m , 948 m , 7 26 m , 691 m , 663 m .

Elementalanalys is fou nd (c alc u lated forC 4H 8 B r2O )% C 20 . 7 8 (20 . 7 2), H 3. 49 (3. 48 ).

5, 5'-(2 , 2'-oxybis(ethane-2 , 1-d iyl)bis(oxy))d ipic olinald ehyd e

S ynthes is ed u s ing the proc ed u re d es c ribed for 5, 5'-(bu tane-1 , 4-d iylbis (oxy))d ipic olinald ehyd e,

s u bs titu ting1 , 4-d ibromobu tane for1-bromo-2-(2-bromoethoxy)ethane.

Yield 1 . 0 2 g, 7 5% .

1H N M R (40 0 M H z, 298 K, C D 3C N ):  δ 9. 99 (2 H ,  s ,  C H O ),  8 . 45 (2 H ,  d ,  3JH H =2 . 5 H z), 7 . 96 (2 H , d , 3JH H

=8 . 5), 7 . 33 (2 H , d d , 3JH H =8 . 5 H z, 4JH H =2 . 5 H z, P y), 4. 30 (4H , t, 3JH H =4. 5 H z), 4. 0 0 (4H , t, 3JH H =4. 5

H z, C H 2).

13C { 1H } N M R (7 5 M H z, 298 K, C D 3C N ) δ 193. 0  (C H O ),  165. 6,  163. 6,  139. 9,  1 24. 1 ,  1 2 1 . 9 (P y),  7 0 . 1 ,  

69. 3 (C H 2).

M S (ES I)m/z 339 [M +N a]+

IR υ  c m -1 3650 w, 2963 m , 1695 m , 157 3 m , 1491 m , 1456 w, 12 7 8 m , 1 258 s , 1 2 21 m , 1 0 93 s , 1 0 45

s , 1 0 1 0 s , 947 m , 923 m , 8 42 m , 7 95 s , 7 65 m , 7 2 0 m , 696 m , 663 s .

Elementalanalys is fou nd (c alc u lated forC 16H 16N 2O 5)% C 60 . 47 (60 . 7 6), H 5. 0 5 (5. 1 0 ), N 9. 14 (8 . 8 5).

(E)-5, 5'-(bu t-2-ene-1 , 4-d iylbis(oxy))d ipic olinald ehyd e
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S ynthes is ed u s ing the proc ed u re d es c ribed for 5, 5'-(bu tane-1 , 4-d iylbis (oxy))d ipic olinald ehyd e,

s u bs titu ting1 , 4-d ibromobu tane for1 , 4-trans -d ibromobu t-2-ene.

Yield 0 . 323 g, 53% .

1H N M R (30 0 M H z, 298 K, C D 3C N ) δC 9. 93 (2 H , s , C H O ), 8 . 46 (2 H , d , 3JH H =2 . 5 H z), 7 . 91 (2 H , d , 3JH H

=8 . 0 H z), 7 . 47 (2 H , d d , 3JH H =8 . 0 H z, 4JH H =2 . 5 hz, P y), 6. 16 (2 H , m C H ), 4. 8 0 (4H , m , C H 2).

13C { 1H } N M R (7 5 M H z, 298 K, C D 3C N ) δC 193. 0 (C H O ), 165. 4, 142 . 3, 140 . 0 , 1 29. 2 , 1 24. 1 , 1 2 2 . 1 (P y),

69. 1 (C H 2).

M S (ES I)m/z 321 [M +N a]+

IR υ  c m -1 2 8 44 w, 1 7 1 0 m , 1566 m , 1 2 7 3 s , 1 1 21 s , 8 0 3 m , 60 9 m .

Elementalanalys is fou nd (c alc u lated forC 16H 14N 2O 4. ½H 2O )% C 62 . 8 5 (62 . 54), H 4. 59 (4. 92), N 9. 1 1

(9. 1 2).

5, 5'-(bu t-2-yne-1 , 4-d iylbis(oxy))d ipic olinald ehyd e

S ynthes is ed u s ing the proc ed u re d es c ribed for 5, 5'-(bu tane-1 , 4-d iylbis (oxy))d ipic olinald ehyd e,

s u bs titu ting1 , 4-d ibromobu tane for1 , 4-d ibromobu t-2-yne.

Yield 0 . 2 0 8 g, 60 % .

1H N M R (40 0 M H z, 298 K, C D 3C N ) δH 9. 8 8 (2 H , s , C H O ), 8 . 40 (2 H , d , 3JH H =3. 0 H z), 7 . 8 0 (2 H , d , 3JH H

=8 . 5 H z), 7 . 40 (2 H , d d , 1 H , 3JH H =8 . 5 H z, 4JH H =3. 0 H z, P y), 4. 94 (4H , s , C H 2).

13C { 1H } N M R (10 1 M H z, 298 K, C D 3C N ) δC 192 . 8 (C H O ), 160 . 1 , 139. 8 , 134. 5, 1 23. 6, 1 2 2 . 2 (P y), 69. 4,

57 . 1 (C H 2).

M S (ES I)m/z 297 [M +H ]+, 319 [M +N a]+

IR υ  c m -1 2 8 54 w, 1699 m , 1568 s , 130 7 m , 1 199 s , 998 m , 8 24 m , 611 s .

Elementalanalys is fou nd (c alc u lated forC 16H 12N 2O 4. ½H 2O )% C 62 . 8 5 (62 . 95), H 3. 95 (4. 29), N 9. 1 1

(9. 1 8 ).

5, 5'-(1 , 3-phenylenebis(m ethylene))bis(oxy)d ipic olinald ehyd e
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5-hyd roxypic olinald ehyd e (0 . 5 g, 4. 1 mol) was d is s olved in d imethylformamid e (20 ml). P otas s iu m

c arbonate (0 . 57 g4. 3 mol)followed by1 , 3-bis (bromomethyl)benzene (0 . 55 g, 2 . 1 mol)were ad d ed and

the s olu tion was s tirred atreflu x (10 0 °C )for4 h. A fterremovingthe s olventu nd erred u c ed pres s u re the

c ru d e materialwas d is s olved in d ic hloromethane (10 0 ml), was hed withs od iu m hyd roxid e s olu tion (1M ,

3 ×10 0 ml)and brine (3 ×10 0 ml), d ried overs od iu m s u lphate and the s olventwas removed . This was

then taken u p in ac etonitrile, filtered and the s olventwas removed and a white s olid was rec overed

followinga hothexane extrac tion.

Yield 0 . 615 g, 8 7 % .

1H N M R (30 0 M H z, 298 K, C D 3C N ) δH 9. 69 (2 H , s , C H O ), 8 . 2 7 (2 H , d , 3JH H =2 . 5 H z), 7 . 68 (2 H , d , 3JH H

=8 . 5 H z), 7 . 38 (2 H , s ), 7 . 2 4 (4H , m , A r), 5. 0 5 (4H , s , C H 2).

13C { 1H } N M R (7 5 M H z, 298 K, C D 3C N ) δ C 193. 0 (C H O ), 159. 2 , 142 . 6, 140 . 1 , 137 . 6, 130 . 1 , 1 2 8 . 9, 1 2 8 . 2 ,

1 24. 1 , 1 2 2 . 2 (A r), 7 1 . 2 (O C H 2).

M S (ES I)m/z 347 [M -H ]-, 349 [M +H ]+, 37 1 [M +N a]+, 38 3 [M +C l]-

IR υ  c m -1 30 49 w, 2 8 2 0 w, 1 7 0 0 s , 157 0 s , 1 2 1 0 s , 1 156 s , 1 0 12 m , 8 38 m , 7 95 m , 616 m .

Elementalanalys is fou nd (c alc u lated forC 20 H 16N 2O 4)% C 68 . 45 (68 . 96), H 4. 40 (4. 63), N 8 . 23 (8 . 0 4).

5, 5'-(1 , 4-phenylenebis(m ethylene))bis(oxy)d ipic olinald ehyd e

S ynthes is ed u s ing the proc ed u re d es c ribed for 5, 5'-(bu tane-1 , 4-d iylbis (oxy))d ipic olinald ehyd e,

s u bs titu ting1 , 4-d ibromobu tane for1 , 4-bis (bromomethyl)benzene.

Yield 0 . 636 g, 90 % .

1H N M R (40 0 M H z, 2 98 K, C D C l3) δH 9. 7 6 (2 H , s , C H O ), 8 . 2 7 (2 H , d , 3JH H =3. 0 H z), 7 . 7 2 (2 H , d , 3JH H

=9. 0 H z), 7 . 26 (2 H , s ), 7 . 1 4 (2 H , d d , 3JH H =8 . 5 H z, 4JH H =2 . 5 H z), 7 . 0 3 (2 H , s , A r), 4. 99 (4H , s , C H 2).

13C { 1H } N M R (10 1 M H z, 298 K, C D C l3) δC 192 . 0 (C H O ), 158 . 1 , 1 46. 6, 139. 0 , 135. 7 , 1 2 8 . 0 , 1 23. 3, 1 2 1 . 1

(A r), 7 0 . 2 (O C H 2).

M S (ES I)m/z 37 1 [M +N a]+

IR υ  c m -1 2 8 21 w, 1698 m , 1569 s , 1312 m , 1 2 0 6 s , 1 0 1 0 m , 8 48 m , 60 2 m .

Elementalanalys is fou nd (c alc u lated forC 20 H 16N 2O 4. ¼H 2O % C 67 . 8 5 (68 . 0 8 ), H , 4. 67 (4. 7 1), N 8 . 41

(7 . 94).
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Zinc (II)flexic ates

ΛZn-[Zn2L 2b
3][C lO 4]4

5, 5'-(2 , 2'-oxybis (ethane-2 , 1-d iyl)bis (oxy))d ipic olinald ehyd e (0 . 13 g, 0 . 44 mmol)and (R)-1-phenylethan-

1-amine (0 . 1 1 g, 0 . 8 8 mmol)were s tirred in ac etonitrile (10 ml)for1 h. Zinc (II)perc hlorate hexahyd rate

(0 . 1 1 g, 0 . 2 9 mmol)was ad d ed and the s olu tion was s tirred atambienttemperatu re for 20 h ethyl

ac etate was ad d ed d rop-wis e to c au s e prec ipitation ofa white c rys talline s olid .

Yield 0 . 390 g, 7 8 % .

1H N M R (40 0 M H z, 298 K, C D 3C N ) δH 8 . 0 9 (6H , s , C H N ), 7 . 49 (6H , d d , 3JH H = 8 . 5 H z, 4JH H = 2 . 5 H z),

7 . 41 (6H , d , 3JH H =8 . 5 H z), 7 . 0 6 (6H , t, 3JH H =7 . 5 H z), 6. 96 (12 H , t, 3JH H =7 . 5 H z), 6. 91 (6H , d , 4JH H =

2 . 5 H z), 6. 67 (12 H , d , 3JH H =7 . 5 H z, A r), 5. 35 (6H , q , 3JH H =6. 5 H z, C H ), 4. 1 1-4. 0 1 (12 H , m), 3. 8 5-3. 7 4

(12 H , m , O C H 2), 1 . 57 (1 8 H , d , 3JH H =6. 5 H z, C H 3).

13C { 1H }  N M R (10 1  M H z,  2 98  K,  C D 3C N ) δC 161 . 6 (C H N ), 156. 0 , 157 . 8 , 154. 2 , 143. 9, 138 . 2 , 132 . 1 ,

1 29. 6, 1 2 8 . 6, 1 26. 6, 1 24. 5 (A r), 7 0 . 1 , 7 0 . 0 (C H 2), 64. 8 (C H ), 23. 7 (C H 3).

M S (ES I)m/z 523 [L +H ]+, 545 [L +N a]+

IR υ  c m -1 2935 w, 157 0 m , 1 267 m , 1 0 8 2 s , 651 w, 62 2 m .

Elementalanalys is fou nd (c alc u lated forC 96H 96C l4N 12O 22Zn2 . 1 1 H 2O )% C 51 . 0 8 (51 . 46), H 4. 8 2 (5. 31),

N 7 . 38 (7 . 50 ).
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ΛZn-[Zn2L 2c
3][C lO 4]4

ΛZn-[Zn2L 2c
3][C lO 4]4 was  s ynthes is ed  u s ing the proc ed u re d es c ribed  for ΛZn-[Zn2L 2b

3][C lO 4]4,

s u bs titu ting 5, 5'-(2 , 2'-oxybis (ethane-2 , 1-d iyl)bis (oxy))d ipic olinald ehyd e for (E)-5, 5'-(bu t-2-ene-1 , 4-

d iylbis (oxy))d ipic olinald ehyd e.

Yield 0 . 2 14 g, 61% .

1H N M R (40 0 M H z, 2 98 K, C D 3C N ) δ H 8 . 0 6 (6H , s , C H N ), 7 . 49 (6H , d d , 3JH H = 8 . 5 H z, 4JH H = 3. 5 H z),

7 . 36 (6H , d , 3JH H =8 . 5 H z), 7 . 1 4 (6H , d , 3JH H =3. 5 H z), 7 . 0 9 (6H , t, 3JH H =8 . 0 H z), 6. 95 (12 H , t, 3JH H =

7 . 5 H z), 6. 64 (12 H , d , 3JH H = 7 . 0 H z, A r), 6. 1 2 (6H , m), 5. 38 (6H , q , 3JH H = 6. 5 H z, C H ), 4. 64 (12 H , s ,

C H 2), 1 . 61 (1 8 H , d , 3JH H =6. 5 H z).

13C { 1H } N M R (10 1 M H z, 298 K, C D 3C N ) δC 161 . 8 (C H N ), 159. 6, 142 . 0 , 139. 9, 139. 4, 132 . 3 (A r), 1 29. 7

(C H ), 1 29. 4, 1 2 8 . 5, 1 26. 4, 1 2 2 . 7 (A r), 69. 7 (C H 2), 64. 7 (C H ), 23. 6 (C H 3).

M S (ES I)m/z 411 [Zn2 L 3]4+.

IR υ  c m -1 297 6 w, 157 0 m , 1316 m , 1 225 m , 1 0 8 2 s , 7 62 w, 7 0 3 m , 653 m .

Elementalanalys is fou nd (c alc u lated forC 96H 96C l4N 12O 22Zn2 . 1 0 H 2O )% C 51 . 0 8 (51 . 8 8 ), H 4. 8 2 (5. 26),

N 7 . 38 (7 . 56).
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ΛZn-[Zn2L 2d
3][C lO 4]4

ΛZn-[Zn2L 2d
3][C lO 4]4 was  s ynthes is ed  u s ing the proc ed u re d es c ribed  for ΛZn-[Zn2L 2b

3][C lO 4]4,

s u bs titu ting 5, 5'-(2 , 2'-oxybis (ethane-2 , 1-d iyl)bis (oxy))d ipic olinald ehyd e for 5, 5'-(bu t-2-yne-1 , 4-d iylbis

(oxy))d ipic olinald ehyd e.

Yield 0 . 152 g, 38 % .

1H N M R (40 0 M H z, 2 98 K, C D 3C N ) δ H 8 . 0 5 (6H , s , C H N ), 7 . 48 (6H , d d , 3JH H = 8 . 0 H z, 4JH H = 2 . 5 H z),

7 . 40 (6H , d d , 3JH H =8 . 0 H z, 4JH H =2 . 5 H z), 7 . 0 8 (6H , t, 3JH H =7 . 0 H z), 7 . 0 4 (6H , d , 3JH H =2 . 5 H z), 6. 94

(12 H , t, 3JH H = 8 . 0 H z), 6. 65 (12 H , d , 3JH H =7 . 0 H z, A r), 5. 39 (6H , q , 3JH H =6. 0 H z, C H ), 4. 8 8 (12 H , s ,

C H 2), 1 . 58 (1 8 H , d , 3JH H =6. 0 H z, C H 3).

13C { 1H } N M R (10 1 M H z, 2 98 K, C D 3C N ) δC 161 . 7 (C H N ), 142 . 0 , 140 . 4, 140 . 1 , 139. 7 , 132 . 3, 1 29. 7 ,

1 2 8 . 6, 1 26. 6, 1 23. 1 (A r), 8 2 . 7 (C )64. 9 (C H ), 58 . 5 (C H 2), 23. 6 (C H 3).

M S (ES I)m/z 410 [Zn2 L 3]4+.

IR υ  c m -1 297 1 m , 1567 w, 1 225 m , 1 0 7 6 s , 621 m .

Elementalanalys is fou nd (c alc u lated forC 96H 90 C l4N 12O 22Zn2 . 6H 2O )% C 53. 56 (53. 7 7 ), H 4. 2 8 (4. 7 9),

N 7 . 7 2 (7 . 8 4).
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ΛZn-[Zn2L 2e
3][C lO 4]4

ΛZn-[Zn2L 2e
3][C lO 4]4 was  s ynthes is ed  u s ing the proc ed u re d es c ribed  for ΛZn-[Zn2L 2b

3][C lO 4]4,

s u bs titu ting 5, 5'-(2 , 2'-oxybis (ethane-2 , 1-d iyl)bis (oxy))d ipic olinald ehyd e for 5, 5'-(1 , 3-phenylenebis

(methylene))bis (oxy)d ipic olinald ehyd e.

Yield 0 . 2 2 0 g, 55% .

M S (ES I)m/z 50 2 [L +H ]+, 40 9 [Zn2 L 3]4+.

IR υ  c m -1 297 2 w, 1569 m , 1 225 m , 1 0 8 3 s , 7 0 2 m , 622 m .

Elementalanalys is fou nd (c alc u lated forC 10 8 H 10 2C l4N 12O 22Zn2 . 4H 2O )% C 57 . 33 (57 . 2 8 ), H 4. 41 (4. 90 ),

N 7 . 32 (7 . 40 ).

ΛZn-[Zn2L 2f
3][C lO 4]4

ΛZn-[Zn2L 2f
3][C lO 4]4 was  s ynthes is ed  u s ing the proc ed u re d es c ribed  for ΛZn-[Zn2L 2b

3][C lO 4]4, s u bs titu ting

5, 5'-(2 , 2'-oxybis (ethane-2 , 1-d iyl)bis (oxy))d ipic olinald ehyd e for 5, 5'-(1 , 4-phenylenebis (methylene))bis

(oxy)d ipic olinald ehyd e.

Yield 0 . 0 51 g, 24% .
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1H N M R (40 0 M H z, , 2 98 K, C D 3C N ) δH 8 . 15 (6H , s , C H N ), 7 . 65 (6H , d d , 3JH H =8 . 5 H z, 4JH H =3. 0 H z),

7 . 47 (24H , s ), 7 . 44 (6H , d , 3JH H =8 . 5 H z), 7 . 31 (6H , d , 3JH H =2 . 5 H z), 7 . 16 (6H , t, 3JH H =2 . 5 H z), 7 . 0 3

(12 H , t, 3JH H =7 . 5 H z), 6. 7 1 (12 H , d , 3JH H =8 . 0 H z, A r), 5. 46 (6H , q , 3JH H =6. 5 H z, C H ), 1 . 67 (1 8 H , d ,

3JH H =7 . 0 H z, C H 3).

13C { 1H } N M R (10 1 M H z, 2 98 K, C D 3C N ) δc 162 . 0 (C H N ), 160 . 6, 142 . 5, 140 . 5, 138 . 5, 137 . 0 , 132 . 5,

130 . 9, 1 29. 6, 1 29. 0 , 1 2 8 . 5, 1 26. 3, 1 25. 3 (A r), 7 2 . 9 (C H 2), 65. 3 (C H 3), 24. 8 (C H ).

M S (ES I)m/z 50 2 [L +H ]+, 40 9 [Zn2 L 3]4+.

IR υ  c m -1 297 4 w, 1569 m , 1 224 m , 1 0 8 3 s , 7 0 2 m , 651 m .

Elementalanalys is fou nd (c alc u lated forC 10 8 H 10 2C l4N 12O 22Zn2 . 4H 2O )% C 56. 7 9 (57 . 2 8 ), H 4. 30 (4. 90 ),

N 7 . 32 (7 . 40 ).

W atersolu ble iron(II)flexic ates5

ΛFe-[Fe2L 2b
3] C l4

5, 5'-(2 , 2'-oxybis (ethane-2 , 1-d iyl)bis (oxy))d ipic olinald ehyd e (0 . 1 g, 0 . 32 mmol)and (R)-1-phenylethan-

1-amine (0 . 0 8 g, 0 . 63 mmol)were d is s olved in methanol. Iron (II)c hlorid e (0 . 0 3 g, 0 . 2 1 mol)was ad d ed

and an immed iate c olou rc hange to d eeppu rple was s een. The s olu tion was heated to reflu x (7 5°C )for

48 h. The s olventwas removed u nd erred u c ed pres s u re to yield a d arkpu rple s olid .

Yield 0 . 235 g, 7 8 % .

1H  N M R (40 0  M H z,  298  K,  M eO D ) δH 8 . 8 0 (6H , s , C H N ), 7 . 47 (6H , brs ), 7 . 13 (6H , t, 3JH H = 7 . 5 H z),

7 . 0 4 (12 H , t, 3JH H =7 . 5 H z), 6. 64 (12 H , d , 3JH H =7 . 5 H z), 6. 47 (6H , s ), 6. 0 5 (6H , s , A r), 5. 26 (6H , q , 3JH H

=6. 5 H z, C H ), 4. 65 (12 H , brs ), 4. 59 (12 H , brs , C H 2), 1 . 99 (1 8 H , d , 3JH H =6. 5 H z, C H 3).

13C { 1H }  N M R (10 1  M H z,  2 98  K,  M eO D ) δC 1 7 1 . 2 (C H N ), 159. 0 , 152 . 4, 145. 0 , 1 41 . 7 , 131 . 4, 130 . 3, 130 . 0 ,

1 2 8 . 7 , 1 25. 7 , 1 2 1 . 2 (A r), 7 0 . 3 (C H 3), 69. 8 , 26. 3 (C H 2).

M S (ES I)m/z 420 [Fe2 L 3]4+, 52 2 [L +H ] .

IR υ  c m -1 337 3 brs , 292 7 s , 1557 s , 1491 m , 1450 m , 130 0 m , 1 231 s , 1 1 22 m , 1 0 38 s , 921 w, 8 41 w,

7 60 m , 660 m .
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Elementalanalys is fou nd (c alc u lated forC 96H 10 2C l4Fe2N 12O 914H 2O )% C 55. 0 3 (55. 61), H 5. 8 1 (6. 32),

N 7 . 7 4 (8 . 1 1).

ΔFe-[Fe2L 2b
3] C l4

ΔFe-[Fe2L 2b
3]C l4 was  s ynthes is ed  u s ing the proc ed u re d es c ribed  for ΛFe-[Fe2L 2b

3] C l4, s u bs titu ting(R)-1-

phenylethan-1-amine for(S )-1-phenylethan-1-amine.

Yield 0 . 2 7 1g, 90 % .

M S (ES I)m/z 420 [Fe2 L 3]4+, 52 2 [L +H ] .

IR υ  c m -1 : 3366 brs , 2 98 7 m , 1556 s , 148 6 m , 1450 m , 138 2 w, 1 231 s , 1 1 21 m , 1 0 39 m , 924 w, 8 42

w, 7 61 m , 7 0 0 m , 543 m .

Elementalanalys is fou nd (c alc u lated forC 96H 10 2C l4Fe2N 12O 9 . 13H 2O )% C 56. 26 (56. 0 9), H 5. 95 (6. 2 8 ),

7 . 99 (8 . 1 8 ).

ΛFe-[Fe2L 2c
3] C l4

ΛFe-[Fe2L 2c
3]C l4 was  s ynthes is ed  u s ing the proc ed u re d es c ribed  for ΛFe-[Fe2L 2b

3] C l4, s u bs titu ting 5, 5'-

(2 , 2'-oxybis (ethane-2 , 1-d iyl)bis (oxy))d ipic olinald ehyd e for (E)-5, 5'-(bu t-2-ene-1 , 4-d iylbis (oxy))d ipic olin

ald ehyd e.

Yield 0 . 38 8 g, 97 % .

1H  N M R (40 0  M H z,  298  K,  M eO D ) δH 8 . 8 0 (6H , s , C H N ), 7 . 47 (6H , s ), 7 . 13 (6H , t, 3JH H =7 . 0 H z), 7 . 0 4

(12 H , t, 3JH H = 7 . 0 H z), 6. 64 (12 H , d , 3JH H = 7 . 0 H z), 6. 44 (6H , s ), 6. 0 5 (6H , s , A r), 5. 26 (6H , q , 3JH H =

6. 0 H z, C H ), 4. 65 (12 H , s , C H 2), 4. 59 (6H , brs , C H ), 1 . 99 (1 8 H , d , 3JH H =6. 0 H z, C H 3).

[For1H and 13C N M R plots s ee manu s c ript]
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13C { 1H }  N M R (10 1  M H z,  2 98  K,  M eO D ) δC 1 7 1 . 0 (C H N ), 158 . 8 , 152 . 5, 144. 8 , 1 41 . 7 , 131 . 2 , 130 . 1 , 1 29. 8 ,

1 2 8 . 5, 1 25. 5 (A r), 1 2 1 . 0 (C H ), 7 0 . 0 (C H 2), 69. 6 (C H ), 26. 1 (C H 3).

M S (ES I)m/z 40 6 [Fe2 L 3]4+, 50 5 [L +H ] .

IR υ  c m -1 3352 brs , 2 97 0 brs , 158 9 s , 1557 w, 148 8 w, 138 1 m , 1 299 s , 1 0 67 m , 1 0 2 8 m , 7 60 m , 699

s , 562 w.

Elementalanalys is fou nd (c alc u lated forC 96H 96C l4Fe2N 12O 6. 9H 2O )% C 59. 92 (59. 7 6), H 5. 8 4 (5. 96), N

8 . 63 (8 . 7 1).

ΔFe-[Fe2L 2c
3] C l4

ΔFe-[Fe2L 2c
3]C l4 was  s ynthes is ed  u s ing the proc ed u re d es c ribed  for ΛFe-[Fe2L 2c

3]C l4, s u bs titu ting(R)-1-

phenylethan-1-amine for(S )-1-phenylethan-1-amine.

Yield 0 . 340 g, 8 9% .

M S (ES I)m/z 40 6 [Fe2 L 3]4+, 50 5 [L +H ] .

IR υ  c m -1 3360 brs , 292 8 m , 158 9 w, 1557 s , 148 5 m , 1451 m , 138 1 w, 1 299 m , 1 230 s , 1 135 w, 1 0 69

m , 97 6 s , 8 36 w, 7 60 m , 699 m , 545 m .

Elementalanalys is fou nd (c alc u lated forC 96H 96C l4Fe2N 12O 6. 9H 2O )% C 59. 34 (59. 7 6), H 5. 93 (5. 96), N

8 . 54 (8 . 7 1).

ΛFe-[Fe2L 2d
3] C l4

ΛFe-[Fe2L 2d
3]C l4 was  s ynthes is ed  u s ing the proc ed u re d es c ribed  for ΛFe-[Fe2L 2b

3] C l4, s u bs titu ting 5, 5'-

(2 , 2'-oxybis (ethane-2 , 1-d iyl)bis (oxy))d ipic olinald ehyd e for 5, 5'-(bu t-2-yne-1 , 4-d iylbis (oxy))d ipic olin

ald ehyd e.
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Yield 0 . 30 1 g, 8 6% .

1H  N M R (40 0  M H z,  298  K,  M eO D ) δH 8 . 8 3 (6H , s , C H N ), 7 . 57 (6H , t, 4JH H =2 . 5 H z), 7 . 47 (6H , d , 3JH H =

4. 5 H z), 7 . 1 2 (6H , t, 3JH H =7 . 0 H z), 7 . 0 1 (12 H , t, 3JH H =7 . 0 H z), 6. 66 (12 H , d , 3JH H =7 . 0 H z), 6. 2 7 (6H ,

d , 4JH H =2 . 5 H z, A r), 5. 34 (6H , q , 3JH H =6. 5 H z, C H ), 4. 90 (12 H , s , C H 2), 2 . 0 1 (1 8 H , d , 3JH H =6. 5 H z).

13C { 1H }  N M R (10 1  M H z,  298  K,  M eO D ) δC 157 . 7 (A r), 153. 2 (C H N ), 145. 3, 141 . 7 , 131 . 2 , 130 . 3, 1 2 8 . 8 ,

12 7 . 6,  1 25. 8 ,  1 2 2 . 2  (A r),  8 3. 4 (C ≡ C ),  7 0 . 2  (C H ),  57 . 5 (C H 2), 26. 3 (C H 3).

M S (ES I)m/z 40 5 [Fe2 L 3]4+, 50 3 [L +H ] .

IR υ  c m -1 3350 br, s , 2926 m , 1557 m , 1490 m , 1 223 s , 98 7 s , 8 36 w, 7 8 0 m , 699 m , 535 w.

Elementalanalys is fou nd (c alc u lated forC 96H 90 C l4Fe2N 12O 6. 9H 2O )% C 59. 62 (59. 95), H 5. 45 (5. 66), N

8 . 56 (8 . 7 4).

ΔFe-[Fe2L 2d
3] C l4

ΔFe-[Fe2L 2d
3]C l4 was  s ynthes is ed  u s ing the proc ed u re d es c ribed  for ΛFe-[Fe2L 2d

3] C l4, s u bs titu ting(R)-1-

phenylethan-1-amine for(S )-1-phenylethan-1-amine.

Yield 0 . 319 g, 91% .

1H N M R s pec tra (40 0 M H z, M eO D ) were c omplic ated by the pres enc e of s everalc onformational

is omers (s ee Fig. 3 in manu s c ript)bu tvariable temperatu re behaviou rwas analogou s to thatof the

Zn(II)c omplexes . B etween 213 and 313 K the phenethylamine methylgrou p (1 . 5 -2 ppm)and imine

(8 . 6 –9 ppm)regions (Fig. S 4)c ontain res onanc es c ons is tentwith the pres enc e oftwo s pec ies –one

of high-s ymmetry and one low – in thermod ynamic eq u ilibriu m (ratio c a 1 : 0 . 7 5 atlow temperatu re,

inc reas ingto 1 : 1 . 2 athightemperatu re).
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Figu re S 4. 1H  N M R s pec tra of ΛFe-[Fe2L 2e
3] C l4. 9H 2O between 213 K and 333 K in d 4-methanol.

M S (ES I)m/z 40 5 [Fe2 L 3]4+, 50 3 [L +H ] .

IR υ  c m -1 3362 brs , 292 8 brs , 1557 m , 148 8 w, 1449 w, 1 298 m , 1 224 s , 98 8 m , 7 59 m , 699 s , 533 w,

467 w.

Elementalanalys is fou nd (c alc u lated forC 96H 90 C l4Fe2N 12O 6. 8 H 2O )% C 60 . 64 (60 . 51), H 5. 49 (5. 61), N

8 . 8 2 (8 . 8 2).

ΛFe-[Fe2L 2e
3] C l4
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ΛFe-[Fe2L 2e
3]C l4 was  s ynthes is ed  u s ing the proc ed u re d es c ribed  for ΛFe-[Fe2L 2b

3] C l4, s u bs titu ting 5, 5'-

(2 , 2'-oxybis (ethane-2 , 1-d iyl)bis (oxy))d ipic olinald ehyd e for5, 5'-(1 , 3-phenylenebis (methylene))bis (oxy)

d ipic olinald ehyd e.



S u pportingInformation |A ntic anc ermetallohelic es ; nanomolarpotenc y and highs elec tivity

16

Yield 0 . 2 2 8 g, 7 6% .

M S (ES I)m/z 444 [Fe2 L 3]4+

IR υ  c m -1 3352 brs , 30 26 brs , 1556 m , 1491 m , 1 299 m , 1 230 s , 1 0 69 w, 997 m , 7 59 m , 698 s , 532 w.

Elementalanalys is fou nd (c alc u lated forC 10 8 H 10 2C l4Fe2N 12O 6. 7 H 2O )% C 63. 62 (63. 47 ), H 5. 7 3 (5. 7 2),

N 7 . 96 (8 . 2 2).

ΔFe-[Fe2L 2e
3] C l4

ΔFe-[Fe2L 2e
3]C l4 was  s ynthes is ed  u s ing the proc ed u re d es c ribed  for ΛFe-[Fe2L 2e

3]C l4, s u bs titu ting(R)-1-

phenylethan-1-amine for(S )-1-phenylethan-1-amine.

Yield 0 . 1 98 g, 66% .

M S (ES I)m/z 444 [Fe2 L 3]4+

IR υ  c m -1 3366 brs , 297 0 brs , 1557 m , 1491 w, 1 226 s , 1 0 8 2 w, 1 0 1 0 m , 7 59 m , 698 s , 531 w.

Elementalanalys is fou nd (c alc u lated forC 10 8 H 10 2C l4Fe2N 12O 6. 3H 2O )% C 65. 99 (65. 7 9), H 5. 67 (5. 52),

N 8 . 53 (8 . 53).
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B iophysic alanalysis ofiron(II)flexic ates

C iru lard ic hroism

Eac h c ompou nd was d is s olved in waterto 0 . 0 3 mM and s pec tra were meas u red on a Jas c o J-8 15

s pec trometer, c alibrated c onventionally u s ing a 0 . 0 60 % A C S holmiu m filter. M eas u rements were

c ollec ted u s ing a 1 c m path-length qu artz c u vette. The parameters u s ed were; band wid th 1 nm ,

res pons e time 1 s ec , wavelength s c an range 20 0 – 7 50 nm , d ata pitc h 0 . 2 nm , s c anning s peed 1 0 0

nm/min and ac c u m u lation 4.

Figu re S 5. C D s pec tra ofiron(II)flexic ates (0 . 0 3 mM )in H 2O , s howingeac hpairofenantiomers has

eq u aland oppos ite s pec tra.

Therm ogravim etric analysis

To d etermine the amou ntofwaterofc rys tallization pres entin the c hlorid e s alts ofthe flexic ates – to

c omplimentthe elementalanalys is d ata and IR s pec tra – thermogravimetric analys is was performed

u s inga D S C 1-160 0 s c anningc alorimeter. A n ac c u rately weighed 40 µlalu miniu m c ru c ible was heated

from 298 to 650 K at10 K/min u nd erd initrogen. The mas s los twas plotted agains ttemperatu re and the

% mas s los s from ambienttemperatu re (1 s tplateau )to ~450 K (2 nd plateau )was c alc u lated . A worked

example of ΛFe-[Fe2L 2c
3] C l4. nH 2O is s hown here (mas s los t=8 . 4% );

� =
� % × � � � � �

18(100 − � %)

8.4 × 1766.50

18(100 − 8.4)
= 9

n -s toic hiometric eq u ivalents ofwater

m% -perc entage mas s los s

M ranh -anhyd rou s molec u larweight
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Figu re S 6. TGA s pec tra ofiron(II)flexic ates s howingmas s los s between 298 and 67 3 K.
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A qu eou s stability

L ittle d ec ompos ition ofthe flexic ates oc c u rred atpH 7 overa reas onable times c ale, bu thalf-lives for

d ec ompos ition c ou ld read ily be rec ord ed in ac id . Vis ible abs orbanc e s pec tra fors tability s tu d ies were

rec ord ed u s ing a C arey IE s pec trometer. M eas u rements were c ollec ted in a 1 c m path-length

polys tyrene c u vette and the s tand ard parameters u s ed were band wid th 1 nm , res pons e time 1 s ec ,

wavelengths c an range 350 –8 0 0 nm , d atapitc h0 . 2 nm , s c annings peed 20 0 nm/min and ac c u m u lation

1 . A 0 . 0 3 mM s olu tion of eac h c ompou nd was meas u red in RP M I-1640 c ellc u ltu re med iu m (37 °C ,

every 6 h for 96 h) and 0 . 2 M hyd roc hloric ac id (20 °C , every 2 h for 24 h) was meas u red . The

abs orbanc e at540 nm , whic hc orres pond s to the M L C T band ofthe c omplex, was u s ed to q u antify the

c onc entration of the c omplex s inc e peaks for d ec ompos ition prod u c ts are u nlikely to appear in this

region. The c omplexes were obs erved to d ec ay with firs tord er kinetic s . The half-lives (t½) were

c alc u lated u s ingthe followingequ ations ;

ln[� ] = − � � + ln[� ]� � �
��

=
ln(2)

�
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Figu re S 7 .  ln(ε) at 540  nm (c orres pond ing to M L C T band ) of iron(II) c hlorid e flexic ates  and  triplex 

metallohelic es (0 . 0 3 mM in 0 . 2 M H C l).

Table S 2 . S olu tion half-life (t½)ofM L C T band (540 nm)forthe iron (II)c hlorid e flexic ates , 0 . 0 3 mM in

0 . 2 M hyd roc hloric ac id (pH 1 . 0 )at20 °C .

C om plex t½ /h (esd )

ΔFe-[Fe2L 1a
3] C l4 9. 6 (0 . 3)5

ΛFe-[Fe2L 2b
3] C l4 9. 0 (0 . 5)

ΔFe-[Fe2L 2b
3] C l4 9. 0 (0 . 5)

ΛFe-[Fe2L 2 c
3] C l4 19. 5 (0 . 9)

ΔFe-[Fe2L 2 c
3] C l4 1 8 . 2 (0 . 5)

ΛFe-[Fe2L 2 d
3] C l4 10 . 5 (0 . 5)

ΔFe-[Fe2L 2 d
3] C l4 11 . 0 (0 . 5)

ΛFe-[Fe2L 2e
3] C l4 11 . 2 (1 . 1)

ΔFe-[Fe2L 2e
3] C l4 8 . 7 (0 . 9)
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A ntim ic robialac tivity

Verified s toc ks were u s ed ofM ethic illin-res is tantS taphyloc oc c u s au reu s , US A 30 0 JE2 2 8 , 29 (M RS A )and

Es c heric hia c oli, TO P 1 0 (E.c oli). 30 Kanamyc in30 was u s ed as a pos itive c ontrol.

M RS A and E.c oliwere grown to 10 8 c fu /ml(c fu = c olony forming u nits )res pec tively in s terile L u ria-

B ertani(L B )med iu m , as meas u red by O D 60 0 (optic ald ens ity meas u red atwavelength: 60 0 nm)and

c onfirmed byhemoc ytometermeas u rement. Thes e were u s ed to d ilu ted of10 6 c fu /mlin s terile M u eller-

H inton (M H )broth(15% w/v glyc erol)and flas h-frozen in liqu id N 2 to s tore before u s e.

M inimu m inhibitory c onc entrations (M IC s )6 were es tablis hed u s ing a mac robroth d ilu tion method in

c ation-ad ju s ted M H broth. 2 0 0 µlaliqu ots (12 8 µg/mlofeac hc omplex in s terilized M H broth, d ilu ted 2 n

µg/ml× 5)were ad d ed to 96-wellplates in d u plic ate. This was inoc u lated with eac h bac terials train

(bac teriald ens ity of10 3 c fu /ml, ~20 0 c ells perwell)and s ealed . A ftermixing at7 2 0 s trokes /min for10

s ec ond s , growthwas monitored over2 0 hat37 °C byrec ord ingO D 60 0 every10 mins withan iEM S 96-

wellplate read er. The lowes tc onc entration to inhibitgrowthac ros s eac hrepeatis c las s ified as the M IC .

P os itive (med iu m and u ntreated bac teria)and negative (med iu m only)c ontrols were ru n witheac hplate.
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A ntic anc erac tivity

C anc erc elllines were c u ltu red in RP M I-1640 med ia s u pplemented with10 % foetalc alfs eru m , s od iu m

pyru vate (1 mM )and L -glu tamine (2 mM ). A RP E19 non-c anc erc ells –were c u ltu red in D M EM /F12 (1 : 1),

s u pplemented with 10 % foetalc alf s eru m and L -glu tamine (2 mM )and –W 138 c ells were c u ltu red in

M EM (Gibc o)s u pplemented with10 % fetalc alfs eru m , L -glu tamine (2mM ), s od iu m pyru vate (1mM )and

non-es s entialamino ac id s (0 . 1mM ). S toc ks ofM D A -M B -468 (hu man breas tad enoc arc inoma), H C T116

p53+/+ (hu man c olon c arc inoma, wild type p53), H C T116 p53-/- (hu man c olon c arc inoma, p53-nu ll),

A RP E19 (hu man retinalpigmentepitheliu m)and W 138 (hu man lu ngfibroblas t)were maintained in T7 5

flas ks in c omplete c ellmed ia. A t8 0 % c onflu enc e c ells were pas s aged and s eed ed into new T25 orT7 5

flas ks or96-wellplates forc hemos ens itivity as s ays . .

Ford etermination ofc hemos ens itivity, c ells were s eed ed in 96-wellplates ata c ellc onc entration of2 . 0

×10 3 c ells /welland inc u bated for24 hat37 °C in an atmos phere of5% C O 2 , priorto d ru gexpos u re. A ll

c ompou nd s were fres hly d is s olved in s terilized d eionis ed waterto give an initialc onc entration of10 0

mM and d ilu ted fu rtherwithc omplete c ellmed ia to obtain c onc entrations rangingfrom 10 0 µM –5 nM .

C ell med ia (20 0  μ l) was  ad d ed  to the referenc e c ells  and  d iffering c onc entrations  of d ru g s olu tion (20 0  

μ l) were ad d ed  to the remaining wells .  The plates  were inc u bated  for a fu rther 96 h at 37 °C  in an 

atmos phere of 5% C O 2 . 3-(4, 5-D imethylthiazol-1-yl)-2 , 5-d iphenyltetrazoliu m bromid e (M TT) s olu tion

(0 . 5 mg/ml, 2 0 µlperwell)was then ad d ed to eac h welland c ells were inc u bated fora fu rther4 h at

37 °C in an atmos phere of5% C O 2 . Upon c ompletion alls olu tions were c arefu llyremoved from the wells

and  d imethyl s u lfoxid e (150  μ l) was  ad d ed  to eac h well to d is s olve any  pu rple formazan c rys tals  formed .  

A Thermo S c ientific M u ltis kan EX mic roplate s pec trophotometerwas u s ed to meas u re the abs orbanc e

at540 nm . L anes c ontaining c ellmed ia only were u s ed as a blank and u ntreated c ontrolc ells (no

d ru g)were u s ed to c alc u late 10 0 % c ells u rvival. C ells u rvivalfortreated c ells was d etermined as the

abs orbanc e oftreated c ells minu s the blank, d ivid ed by the abs orbanc e ofthe u ntreated c ontrol; this

valu e was expres s ed as a perc entage. The IC 50 valu es were d etermined from a plotofperc entage c ell

s u rvival agains t d ru g c onc entration (μ M ).  A ll as s ays  were c ond u c ted  in triplic ate and  the mean IC 50 ±

s tand ard d eviation was d etermined .

The S elec tivityInd ex (S I)ofeac hc ompou nd was d etermined bythe IC 50 in the healthyc ellline A RP E19

d ivid ed by theIC 50 ofthe s ame c ompou nd in the c anc erc ellline H C T116 p53-/-.

Table S 3. IC 50 and S Ivalu es foralltes ted c ompou nd s in allc elllines .

C om plex M D A -M B -468
/μM  (esd ) 

H C T116 p53+/+

/μM  (esd ) 
H C T116 p53-/-

/μM  (esd ) 
A RP E19/μM  
(esd )

W 138  /μM  
(esd )

SI

c is platin 2 . 44 (0 . 49) 3. 51 (1 . 50 ) 8 . 1 2 (1 . 8 3) 3. 43 (0 . 48 ) 2 . 1 7 (0 . 61) 0 . 42 (0 . 14)
ΛFe-[Fe2L 2a

3] C l4 7 . 29 (0 . 29) 0 . 62 (0 . 0 8 ) 0 . 36 (0 . 0 4) 7 . 0 0 (0 . 8 2) 9. 16 (0 . 8 0 ) 267 (64)
ΔFe-[Fe2L 2a

3] C l4 8 . 36 (0 . 37 ) 0 . 8 7 (0 . 13) 0 . 43 (0 . 0 6) 12 . 0 6 (0 . 31) 4. 69 (0 . 7 8 ) 154 (66)
ΛFe-[Fe2L 2b

3] C l4 0 . 2 1 (0 . 1 0 ) 4. 29 (1 . 8 5) 2 . 29 (0 . 32) -
ΔFe-[Fe2L 2b

3] C l4 0 . 24 (0 . 0 7 ) 0 . 58 (0 . 25) 1 . 44 (0 . 60 ) -
ΛFe-[Fe2L 2c

3] C l4 4. 8 0 (3. 2 7 ) 3. 67 (0 . 54) 0 . 41 (0 . 1 7 ) 21 . 2 8 (5. 47 ) 11 . 33 (3. 0 8 ) 52 (30 )
ΔFe-[Fe2L 2c

3] C l4 3. 59 (1 . 52) 0 . 36 (0 . 0 5) 0 . 0 4 (0 . 0 0 3) 33. 42 (8 . 25) 12 . 64 (3. 49) 8 36 (2 8 0 )
ΛFe-[Fe2L 2d

3] C l4 0 . 7 3 (0 . 2 2) 3. 8 5 (0 . 94) 3. 37 (1 . 2 1)
ΔFe-[Fe2L 2d

3] C l4 0 . 49 (0 . 0 1) 3. 48 (0 . 19) 1 . 7 1 (0 . 7 7 )
ΛFe-[Fe2L 2e

3] C l4 0 . 8 4 (0 . 0 6) 0 . 2 7 (0 . 0 3) 2 . 68 (0 . 49) -
ΔFe-[Fe2L 2e

3] C l4 0 . 54 (0 . 0 0 2) 0 . 48 (0 . 0 4) 0 . 58 (0 . 1 8 ) -
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S ystem ic and oraltoxic ity

Flexic ates were d is s olved in amoeba P YG growth c u ltu re med iu m before s eed ing with a 1 : 1 0 0 0 (v/v)

d ilu tion ofa fres h es tablis hed amoeba c u ltu re. A moeba c u ltu res were then allowed to grow over7 d

and the impac ton c ellmotility and replic ation (as meas u red by c elld ens ity)was as s es s ed u s ing an

inverted mic ros c ope.

The flexic ates were tes ted fororaland s ys temic toxic ity u s ing an ins ec tmetazoan animalmod el. 7 For

the oraltoxic ity tes tc ohorts of M and u c a s exta one-d ay-old neonate larvae (n = 8 ) were fed on an

artific ial wheat germ d iet lac ed  with d ilu tions  of tes t c ompou nd s .  25μ g of eac h c ompou nd  in s terile water 

was ad d ed to 1 c m 3 food bloc ks and two larvae were plac ed onto eac h, with a totalof 8 larvae per

treatment. The c aterpillars were allowed to feed for7 d ays at2 8 °C and then weighed to as s es s growth

rate. Res u lts were expres s ed as average c ohortweightand s tand ard errorand c ompared to a water

c ontrol. S ys temic toxic ity as s ays were c ond u c ted es s entially as previou s ly reported for bac terial

viru lenc e as s ays . 8 B riefly, firs td ay fifth ins tarM .s exta larvae rais ed on artific ialwheat-germ d ietwere

injec ted into an ethanol(7 0 % v/v)s wabbed region (u s inga 2 7 -gau ge ins u lin need le (VW R)ju s tabove

the firs t proleg with a 10 0  μ l of a d ilu tion of the c ompou nd s  (in 1xP B S ).  C aterpillars  were plac ed  on ic e 

for 10  minu tes  prior to injec tion to red u c e mobility.  C ohorts  of s ix larvae were injec ted  with 50 μ g of eac h 

c ompou nd then allowed to c ontinu e feed ing and plac ed at2 8 °C . They were monitored for feed ing

behaviou rand normald evelopmentover7 d ays , u s ingphys ic als timu lu s to as s es s theirs tatu s .
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D enatu ration ofc t-D NA

c t-D N A (0 . 5 mg/ml, 7 . 5×10 -5 perbas e, as d etermined by abs orbanc e at20 0 nm)was mixed witheac h

c omplex (7 . 5 µM )in bu ffered c ond itions (10 mM Tris , 1 mM ED TA atpH 7 . 0 )to give 10 bas e: 1 c omplex.

The abs orbanc e at260 nm as a fu nc tion oftemperatu re (every1°C , 25-90 °C )was meas u red in a 1 c m

mas ked q u artz c u vette ata rate of0 . 4°C min-1 and ru n in triplic ate. Tm was c alc u lated from the firs t

d erivative ofaB oltzmann s igmoid alfitofthe plotofabs orbanc e at260 nm agains ttemperatu re foreac h

c omplex.
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Ind u c tion ofA poptosis

Q u antific ation of any c ellu larapoptos is and /ornec ros is ind u c ed by the flexic ates was performed as

previou s ly d es c ribed . 10 , 1 1 In brief, H C T116 p53+/+ c ells were s eed ed at5 × 10 5 c ells /T25 flas kand

inc u bated for24 hat37 °C in 5% C O 2 . Fres hmed iac ontainingeitherno d ru g(c ontrol)or20 µM flexic ate

was then ad d ed and c ells were inc u bated forafu rther48 hbefore harves tingforapoptotic q u antific ation.

A d hered and floatingc ells were c ollec ted and pooled and followingtwo P B S was hes to remove res id u al

med ia, c ells were s tained propid iu m iod id e (10 0 µl)and A nnexin-V-FL UO S labelling s olu tion (Roc he)

in ac c ord anc e with the manu fac tu rer’ s ins tru c tions . The proportion of live, early apoptotic and late

apoptotic /nec rotic c ells were then q u antified by flow c ytometryas previou s ly. 10 , 1 1
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