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SUPPLEMENTARY MATERIAL

Porphyrin 3
Di-ter-butyl-3,5-benzaldehyde 2 (8.05 g, 36.9 mmol), dipyrryimethane 1 (900 mg, 6.15 mmol) and
sodium chloride (220 mg, 3.7 mmol) were added in 3.80.ml of distilled dichlorome_thane in a round
bottom flask. The solution was sonicated under a nitrogen stream for 20 min. Then pyrrole (2.14 ml, 31
mmol) and BF3,0Et; (390 pl, 3.1 pumol) were injected and the mixture was stirred at room temperature
for 10 minutes. A solution of DDQ (13 g in 100 m! of toluene) was added and the reaction mixture was -
refluxed for 30 min with an oil bath preheated at 60°C. Separation of the three giifferent porphyrins was
accomplished by flash chromatography eluted with hexane/CH,Cl, : 80/20 and yielded to 582 mg of the
desired porphyrin 3 (12%). TLC analysis on silica with hgxane/AcOEt 1 9.5/0.5, R=0.52.
'H NMR (CDCl3) 10,27 (1H, s), 9.34 (2H, d, J=4.8 Hz), 9.05 (2H, d, J=4.8 Hz), 8.93 (4H, AB
system), 8.12 (4H, d, J=1.8 Hz), 8.07 (2H, d, J=1.8 Hz), 7.81 (2H, t, J=1.8 Hz), 7.79 (14, t, J=1.8
Hz), 1.6 (36H, ), 1.55 (18H, s), -2.42 (2H, s). :
FAB-MS : calculated for Cg;H74N4 : 874.6 found : 875.6 (M+H™).

Iodo-porphyrins 5 and 6
A round bottom flask of 50 ml was charged with porphyrin 3 (65 mg, 7.43 1072 mmol), iodine (17 mg,
6.69 1072 mmol), PhI(CF3CO,), (35 mg,.8.02 102 mmol) and with 10 ml of chloroform. The mixture
was stirred at room temperature in the dark for 30 min. The crude was washed with an agueous solution
sodium carbonate solution and with a sodium thiosulfate solution. The organic phase was dried over
MgSO;4 and the crude was pufiﬁed by flash column chromatography on silica gel using hexane/CH,Cl,
: 80/20 as eluent. 65 mgA(87% yield) of porphyrin 5 were obtained as a dark purple solid.
Zinc insertion in iodo porphyrin 5 waé carried out as usual with Zn(OAc);, 2H,0 in a mixture
CH3OH/CH2C12 : 5/5. The zinc iodoporphyrin 6 was obtained in 98 % yield.
'H NMR (CDCl3) 9.81 (2H, d, J=4.8 Hz), 9.04 (2H, d, J=4.8 Hz), 9.00 (4H, AB system), 8.10 (4H, d,
J=1.8 Hz), 8.08 (2H, d, J=1.8 Hz), 7.85 (2H, t, J=1.8 Hz), 7.81 (1H, t, J=1.8 Hz), 1.6 (36H, s), 1.55
(18 H, 5). FAB-MS : calculated for C62H71N42nl : 1062.4 found : 1062.4 (M- ")

Stille cross-coupling : porphyrin 8. _

‘Ina Schienk tube, zinc iodo-porphyrin 6 (200 mg, 0.19 mmol), dienyltin 7 (90 mg, 0.22 mmol) and
Pd(PPhj3)4 (11 mg; 0.9 102 mmol) were heated under argon in dry and degased DMF (5 ml) at 80°C for
6 hours. The crude reactibn mixture was then quenched with water, extracted with dichloromethane and
dried over MgSQy. After evaporation of the solvents, purification by flash column chromatography over

silica gel using hexane/CH,Cly/Et3N : 83/15/2 as eluent gave the pure coupled product 8 in 86% yield.
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'H NMR (CDCl3) 9.53 (2H, d, J=4.8 Hz), 9.20 (1H, d, J=15.1 Hz), 9.05 (2H, d, J=4.8 Hz), 8.97 (4H,
AB system), 8.10 (4H, d, J=1.8 Hz), 8.06 (2H, d, 1.8 Hz), 7.81 (2H, t, J=1.8 Hz), 7.78 (1H, t, J=1.8
Hz), 6.95 (1H, dd, J=15.1, Hz J=11.0 Hz), 6.69 (1H, dd, J=15.0 Hz J=11.0 Hz), 523 (1H, dd, J=15.0
Hz, =6 Hz), 4.42 (1H, d , J=6 Hz), 3.38 (2H, m), 3.09 (2H, m), 1.6 (36H, s), 1.55 (18H, ). FAB-MS
: calculated for CgoHggN4ZnO,: 1060.5 : found : 1060.5 M-

- Deprotection of the acetal group and demetallation of the zinc porphyrin

Zinc derrietallation without hydrolysis of the acetal_group : compound 9.
In a round bottom flask, 106 mg of zinc porphyrin 8 and 0.2 ml of trifluoroacetic acid were sﬁrred under
argon for one hour in 20 ml of dry CH,Cl,. The mixture was washed with a sodium'carbonate solution,
dried over MgSO, and purlﬁed by column chromatography on silica gel (eluent hexane/CH,Cl, : 5/5).
93 mg of porphyrm 9 were obtained (93% yleld) '
'H NMR (CDCl3), 9.43 (2H, d, J=4.8 Hz), 9.24 (1H, d, J=15.0 Hz), 8.98 (2H, d, J=4.8 Hz), 8.87 (4H,
AB system), 8.10 (4H, d, J=1.8 Hz), 8.08 (2H, d, J=1.8 Hz), 7.83 (2H, t, ]=1.8 Hz), 7.80 (1H, t, J_=1.8
Hz), 7.27 (1H, dd, J=15 Hz J=11 Hz), 7.16 (1H, dd, J=15 Hz J=11 Hz), 6.10 (1H, dd, J=15 Hz J=6
Hz), 5.62 (1H, d, J=6.0 Hz), 4.17 (2H, m), 4.07 (2H, m), 1.6 (36H, s), 1.55 (18 H, s), -2.47 (2H, s).
ESI-MS : calculated for CggHgyN;Oy: 998.6 found : 999.6 (M +H™).

Hydrolysis of the acetal group without demetallatioﬁ of the zinc porphyrin : compouﬁd 10.

In a round bottom flask, 100 mg of zinc porphyrin 8, 0.5 g of silica gel and 0.;2 ml of aqueous HCI
solution (IM) were stirred under argon .ovérnight at room temperature with 20 ‘ml of CH,Cl,. The
mixture was filtered over alumina and dried with MgSQy4. Compound 10 was obtained sufficiently pure
to be used in the next step without further purification (92% yield). ‘

'H NMR (CDCl3), 9.80 (1H, d, J=7.9 Hz), 9.72 (1H, d, J=15.2 Hz), 9.55 (2H, d, J=4.8 Hz), 9.09 (2H,
d, J=4.8 Hz), 8.97 (4H, AB system), 8.08 (4H, d, J=1.8 Hz), 8.05 (2H, d,>J=1.8 Hz), 7.96 (1H, dd,
J=15.1 Hz J=11.1 Hz), 7.88 (2H, t, J=1.8 Hz), 7.86 (1H, t, J=1.8 Hz), 7.40 (1H, dd, J=15.2 Hz J=11.1
Hz), 6.48 (1H, dd, J=15.1 Hz J=7.9 Hz), 1.6 (B6H, s), 1.55 (18 H, s). FAB-MS : calculated for
Ce7H76N4Zn0O: 1016.5 found : 1016.5 (M-T) '

- Zinc dematallation with hydrolysis of the acetal group : comp‘ound 1.
In a round bottom flask, 106 mg of z{nc porphyrin 8 was dissolved in 20 ml of CH;,Cl,, then 0.5 ml of
acetic acid, 4 drops of conc. HCl and 0.1 ml of water wefe added and the mixture was stirred under argon
for one hour. The mixture was washed with a sodium carbonate solution, dried over MgSO4 and purified
by column chromatography on silica gel (eluent hexane/CH,Cl, : 1/ 1). 90 mg of porphyrin 11 were
obtained (94% yield). |
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'H NMR (CD,Cly), 9.90 (1H, d, I=7.9 Hz), 9.68 (1H, d, J=15.4 Hz), 9.50 (2H, d, J=4.8 Hz), 8.98 (2H,
d, =4.8 Hz), 8.85 (4H, AB system), 8.10 (4H, d, =18 Hz), 8.06 (2H, d, J=1.8 Hz), 7.95 (1H, dd,
J=15.3 Hz J=11.0 Hz), 7.83 (2H, t, J=1.8 Hz), 7.80 (1H, t, J=1.8 Hz), 7.45 (1H, dd, J=15.4 Hz J=11
Hz), 6.57 (1H, dd, J=15.3 Hz J=7.9 Hz), 1.6 (36H, s), 1.55 (18H, s), -2.4 (2H, s). ESI-MS : calculated
for Cg7H7gN,40: 954.6 found : 955.6 (M + H™). '

: Wittig-Horner reactien : compound 13. .
tBuOK (25 mg, 0.22 mmol) was added to a solution of aldehyde 11 (90 mg, 94 umol) and bipyridine
bis phosphonate 12 (18 mg, 40.3 pumol) m 10 ml of dry THF. After 1 hour of st1rr1ng under argon at
room temperature, the reaction mixture was quenched with a sodium carbonate solution, extracted with
CH)Cl; and dried over MgSO,4. The crude purified by flash column chromatography (eluted with
CH,Cl,/CH3;0H: 98/2) afforded 70 mg of pure dyad 13 (72% yield). '

'H NMR (400 MHz, CDCL3) 9.59 (4H, d, J=4.7 Hz) ; 9.31 (2H, d, J= 14.2 Hz) ; 9.01 (4H, d, J=4.7
Hz) ; 8.92 (8H, AB system) ; 8.85 (2H, s) ; 8.44 (2H, d, J=8.3 Hz) ":8 11 (8H, d, J=1 8 Hz) ; 8.09 (4H,
d, J=1.8 Hz) ; 8.05 (2H, d, J=8.3 Hz) ; 7.87 (4H, t, J=1.8 Hz) ; 7.85 (2H, t, J 18Hz) 7.31 (2H, dd J
=154 Hz, J=11Hz); 721 (2H, dd, = 142 Hz, ] = 10.7 Hz) ; 7.16 (2H, broad triplet, J = 11 Hz) ;
6.73 (2H, d, J = 15.4 Hz) ; 6.68 (2H, broad triplet, J = 11 Hz) 1.6 (72H, s, 'Bu) ; 1.55 (36H, s, 'Bu), -
2.42 (4H, 5). ESI-MS : calculated for CiagH6aN1g : 2057.3 found : 2058.3 (M + H™).

UV-Vis (CH,Cly) A max (nm): 424, 586, 673.

Compound 14. :

. Dyad 13 was metalated w1th zinc acetate in a mixture CH;0H/CH,Cl, : 1/1 in a quantitative yield as
usual or by W1tt1g -Horner reaction between aldehyde 10 and bis phosphonate 12 according the above
'procedure (17 % yield). _ »

'H NMR (400 MHz, CDCl3) 9.51 (4H, d,vJ=4.7 Hz) ; 9.30 (2H, d, J= 1‘4‘.1 Hz) ; 9.01 (4H, d, J=47
Hz) ; 8.90 (8H, AB system) ; 8.86 (2H, s) ; 8.44 (2H, d, J=8.3 Hz) ; 8.12 (8H, d, J=1.8 Hz) ; 8.09 (4H,
d, J=1.8 Hz) ; 8.05 (2H, d, J=8.3 Hz) ; 7.87 (4H, t, J=1.8 Hz) ; 7.85 (2H, t, J=1.8 Hz) ; 7.3 (2H, dd,
J=15.6 Hz, J = 11 Hz) ; 7.2 (4H, bqt, ] = 11 Hz) ; 6.7 (4H, m) 1.6 (72H, s, tBu) ; 1.55 (36H, s, tBu).
FAB-MS using 15-crown-5 as matrix: calculated for Cia6HigoN1gZny + HT : 2.186; found : 2187
indicafiye of the oecurrehee of an hydﬁde transfer to adoubly charged cation as already observed in FAB
ionization mode (¢f. Cabildo P. ; Clarardunt R.; Sanz D.; Elguero J. ; Enjalbal C.; Aubagnac J." L.
Rapid. Commun. Mass. Spectr. , 1996, 10, 1071-1075 and references' therein).

UV-Vis (CH,Cly) A max (nm): 428, 561, 622 (ct: fig 1).



© 1999 Amerlcan Chemical Society, Org. Lett., Odobel 01990356j Supporting Info Page 4

]

CANG,

-B9IB'L

0080, —

BS8LL
096472
808,
9,18

¢690'8
98.0°8
zziLe
SIZLB

S

{0068
1926'8
BSH68
10(68

99r0'6
{6906

Vi LMI

206
08#C'6

€002°01 -—

CHd,

o

by

{ppm)



© 1999 American Chemical Society, Org. Lett., Odobel 01990356j Supporting Info Page 5

. =
g6110 —
, ' o R
LS — ....:;______% = ,
€6L61 —— emmmmmmnoy s o e =
ﬁﬁ .
L
gyez — é ‘ ‘
(oKL~ st ' b — |
I — o
=
2808, 2 )
CLBL —= = _J ~ |
- -
{ . ,
gL f : R ]
Lis91 = *
1B/0'8 s
iy — w;;—}&J - '
Wi < ﬁ
g
€
E
é | o
2-' . -
i .
- P Lo
(06 — — <
L5506 - o ==
£9506 — — B .
b=
0000 —— A
2809/ —
£/181
5978, i
s
'L
11587 F g T
s S
+6608 ? | N
98019
-3
26168 —= ]
it - = 89,
12506 _
£950°6
-
$0096 — —_— ]
8185 10086 —- < _‘__x_,__f,_J i H:g Wz
996 —- - ; oot N
\ [ 3 r




© 1999 American Chemical Society, Org. Lett., Odobel 01990356; Supportin

g Info Page 6

|
—=
N __ e
67219 — N
e = |
o= ]
8179 :/ﬁ
r 6040 - |
T E |
. E |
cTsIsy - —~ t 393 —
£ I —
: e
el — L 8589 -3 N
600501 -~ L 60689 =
[ 06 - ] \\
I EN -
Rl — E 1601, J i
S E
£
: QY T
s L2
£eREl - — L I
. To L
10681 : €
. : = .
R - : [ g\ 1
fo ‘
THH0P - — —— E |
5 irees - F
r irgge —
r L
L : |
'SS61 =} £
Wik & & sz f N 3
L B X Pl ]
grvac) — 3 LI
5 * ]
t” 2 i
& i I3 .
2 : ~ -
= : 1
S5 Tigl : ’3 i
—= e 13 . B pei
ceyior T ¢ 9T 140} ~— — s
60'1291 —= r~m==mmemr———— = LE8rolL ~— T ‘2)
sl R . lssspl — S T =}
- } 0790 — = - }
F .
& & —=
@
=~ + —
SHT6L — — e __-____——»J : Vo3
8I'i6lt — - B ——— -
298081 — = = 8 - _«__j 3 “ =
IS8l -— Y— = = E
POEC8) —-— - j ‘
Bl
ShgERl —— S =
£
>
3
175061 — SRS
66061 — TS

—

9.6

SO |
_ eS|

[
PR

ot |

ST

1
/

(ppm}



© 1999 American Chemical Society, Org. Lett., Odobel 01990356j Supporting Info Page 7

JATAA
ovie”
8reL”
6EcB”
¥8cB”
6ce8”
EpS0°
G990°
6890°
12740
S8B0"
CEBO”
£960°
8860 "
600t
8B98°
CIPE”
VESE”

VA

6007~
§998"
0060°
clor”
EGeS”
| 744N
06e5”
BcEG”
BYEG®
98ES”
14048
09pG"
LLvs”
g6pG”
AL"R
PEGG”
c/85°
Le9s”
c0/8"
S0671°
Lest”
90407
Lelo”
830"
8180°
£680°
9991”
chit”
EBLTT
EEBT”
4°18
BGI9”
LOES”

DO ODOMDODODODODOO@OMODNSNN NN NN T T T T T T T T T T OUN A~ vt vt ot v et v wd v vt vt vt ot OO

Y s\ s

=

NN

_ 03,70

cil’ 0

Sci’'0

ov6 e

9c0°9

Eeb &

ci6°0

000°2

-

&—_V —-
ir‘- 98¢ "E9
2 —r———

e
Bl E |

——




© 1999 American Chemical Society, Org. Lett., Odobel 01990356 Supporting Info Page 8
. ES . .

BriGY°

c0LLy’
1141514
BBrIG”

BIEEY"
9865¢e”
0819¢"
8cE9e”
4514
¥/98¢”
erBse’
Beole”
8gele”
EvbLe”
830/E"
9yBeE”
19807
PESEV®
09.62°
50c0B”
8E808°
EEQEB”
BLVER®
ccbEB’
015.8"
96906°
02L16°
EBPYE”
yB0G0°
¥9250°
89990°
0erLo”
G/560°
£200%1”

9/5p6°
BELPE”
8e6rE”
80856"
66056°
vB696°

. BOE/LE”

6.086°
vipBE°
L6v00°
BG/BO"
ZEBBO”

BETSS”
0cEe9S”

TEBOL”

POSPL”

89064°
ypOI0"

g\

9._

.g_/_

N

ST N ===

(ol s o Js o Ba w IS o B o I AN AN o R A A N A O s e T AT o N S S o S o S M A o o o po

=
S
3
J
R
| b

W

L5 J

-/

Y

f

TEEQ T

i

ECIO’ ¥

=

leil’e

m

£80E"Y

i

BerB'G

)

¥80B°E

0648° 7

00002

2

19167 |
PN

6.5

7.0

7.5

8.0

8.5

9.0

9.5



P

' 662kG”
£829%°
60185°
£6009°

L50ev’
ergry”
LO6GF”
£598F°
yB8GGe"
Geosg”
00598°
86048°
c5rag’
¥0688°
c9E6B”
CECER’
866G6°
99696°
EVLEE”
¥0590°
LL680°
£96.0°
ErBo”
JAsi
1280t”
€8BTT°

9g0€e8"
£89v8°
¥88s8’
96€£98"
c6EBG”
¥L566°
91670°

8986y "
£807G"
08SES”

69/89°
88G0L°

0B6EG8"
E9ETE’

9
G
9
9

AN

[——

~

=

A il 2 adeh. oy
ey gyl

Al

ry
s

Geor' ¥

8GG0° T

€000V
/——

7.0

7.5

8.0

8.5

9.0

9.5



© 1899 American Chemical

)

oD,

s @

BGBEY”
E2LTL”
ggeel”

BGHET
rBIST"
01063
gegte’
L6Ev2”
L0582
vLere”
EGH2E"
pBIGE"

g16v8°
039e58°
01868°
G6/98°
LyelB’
00448°
0gEVO”
96€30°
61880°
E9260°
IAZA22
86¥cT”

VETEV®
LSTGY”

b2ec8”
geeen”
§8906"
G1076°
12:154°0
TP086°
LBESE”
6EBOO”
10020°

egese”
c6B2E”

81585”
989565"

Societ

as

, Org. Lett., Odobel 01990356 Supporting Info Page 10

7

Hg.

”f))\

9.25 9.00 8.75 8.50 8.25 8.00 7.75 7.50 7.25 7.00 6.75

9.50



