Designing and synthesis of DPAs ligands to
Induce structural modification of Riboflavin.

DPAS Lall (e galslll cllag e glilaals aanas
0 sl Aty Juaes b Lealaaiy

TN uali ) gisal)

gy g — (Bl —Aaaldl) 4 ) gl daalad) —Dapal) 44 — upda’

1



Laila

cad ikl Lyl Aol cdels Géad Laglpdl M) sSlad Aglae b
gl dygnall e lasl) Jlae b lealadiny g yad) ciliggall Lo Laaall eShsal
Glagpl o Jpanll s Gy Gligll o cSbas Slaay Dlaall oda 35
5508 (A& ao DPAS Liai (1 cialslll (e (it Jeléi (o miny Aue lilaial
sa0n oalsd ddelu 24 334 Gladl (DMF) 58 Jae aladinls il oD el
e Cilpe @ CSa) Lo sl cda ely N- DPAs-0-8 Ll
Cagaall 5 g S aad) sy asEi ) desenall s G 05S (ic gana
S5l e3all g SN

Abstract

One of the most fascinating aspects of enzymes is the way these
biological catalysts have been designed in order to be able to carry out
highly selective reactions under mild conditions. Controlled
modification and artificial tuning of Nature’s legacy, using molecular
biology technices together with new chemical methods in the field o f
bioorganic syntheses, led chemists to investigate access to modified
proteins, going as far as designing artificial enzymes. The result is
sometimes surprising, since new enzyme activity can be found from
modified proteins, Reaction of a two fold molar excess of ligands of

DPAs with o—8-BromoAc4riboflavin in dry DMF over 24 hours

affords the a—8-DPAs N- Acd4riboflavin ligands. This compound can

be described as a tweezers in which the flavin moiety acts as a
potential electron mediator.
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NMR1H : (CDCI3, 8H, ppm) : 8.02 (d, J =8.0 Hz, 1H) ; 7.56 (H ,NH) ;

7.55 (t,J=8.0Hz, 1H) ; 6.84 (d, J =8.0 Hz, 1H) ; 2.42 (s, 3H) ; 1.29
(s, 9H) .

NMR *¥C : (CDCI3, 8C, ppm):177,1, 156,6, 150.9, 138,7, 119.1,
110,8, 39,8, 27,5, 23,9.
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NMR1H, (CDCI3, &, ppm) :7.35-7.31, (1Hy, m) 6.62-6.60 (1Hp, d,
J=6); 6.48-6.45 (LHP’.d, J=9); 3.86,( s, 3H,0CHs,); 2.28, (s, 3H,CHs).

NMR “*C : (CDCl3, &, ppm):163.8,1, 156,6, 138,7, 112.1, 107,8,
55,4, 23,2.

2-fluoro-6-bromomethylpyridine ¢ laal-3
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L0l Gl ilia (58
rainll Jilsill: CGHENBIF 12 2laall : %: C: 37.93; H: 2.65; N: 7.37.
Jalaall 2ls %: C: 37.60; H: 2.21; N: 7.17.
NMR1IH : (CDCI3, 8H, ppm) :
7.78, 1H, dd, 3JHH = 8.05 Hz, 3JHF = 7,05 Hz; 7.30, 1H, dd, 3JHH=

7.32 Hz, 9JHF = 2.20 Hz: 6.85, 1H, dd, 3JHH=8.23 Hz, 4JHF =274
Hz; 4.44, 2H,s.

NMRI9F : (CDCI3, &F, ppm) : -66.88 ppm, 3JFH = 7.05 Hz.

2-methoxy-6-Bromomethylpyridin ¢ likal-4
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NMRIH : (CDCl3, 5, ppm) 7.54-7.47, (t,1H) 6.96-6.96 (d,1H): 6.64-
6.61 (d,1H): 4.43, (s,2H): 3.91(s,3H).
MR C : (CDCl3, 5, ppm) :163.8, 156.6, 138.7, 112.1, 107.8, 55.4,
34.5 , 23,2.
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NMR *H, 6, ppm, CDCls : 8.17 (d, J = 8.0 Hz, 1H), 8.01 (br, 1H), 7.68
(t, J = 8.0 Hz, 1H), 7.13 (d, J = 8.0 Hz, 1H), 4.42 (s, 2H), 1.32 (s, 9H) .

NMR *3C : (CDCI3, 8, ppm) :178, 154.2, 150.7, 140.1, 122.3, 114.4,
41.4,39.8 , 30, 30, 30.
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NMR1H: (CDCI3,8, ppm): 7.6 (dd,1H), 7.4 (d, 1H), 6.7 (d, 1H), 4.0 (s,

2H), 2.0 (br s).
NMR **C : (CDCI3, 8, ppm) :165.7, 156.2, 143.3, 123.6, 109.5, 48,2.

(6-methoxypyridin-2-yl)methanamineg Llaal-7
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NMRLH: (CDCI3,5, ppm): 7.65 (dd,1H), 7.3-7.1 (m, 2H), 4.0 (s, 2H),
2.0 (br s) 3.66 (s,3H).
NMR C : (CDCI3, &, ppm) :165.7, 156.2, 143.3, 123.6, 109.5, 52,1,

48,2.
N- (6 (aminomethyl)pyridin-2-yl)pivalamide ¢ llaal-8
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NMR1H: (CDCI3, 8, ppm): 8.06 (d, J =8.0 Hz, 1H), 7.96 (br, 1H), 7.61

(t, J =8.0 Hz, 1H), 6.94 (d, J = 8Hz, 1H), 3.86 (br, 2H), 2.09 (br), 1.29
(s, 9H).

tert-butyl (6-Fluoropyridin-2-yl)methylcarbamate ¢ liaal-9
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CliS dhauly & (e puliall @58 magall slS Jolase daulsy guaedl 5kl
3gac Aauly (Auy cdaall A gl Hshll s miall iy ASLIUN & 5kl
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NMRIH: (CDCI3,5, ppm): 7.53-7.48 (dd,1H,CH), 7.38-7.35 (d,
1H,CH), 7.25-7.23 (d, 1H,CH ) ; 5.4,(br,NH) 4.40-4.38 (d, 2H,CH,),
1.45, (s, 9H).
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NMRIH: (CDCI3, &, ppm): 7.53-7.48 (dd,1H,CH), 7.38-7.35 (d,

1H,CH), 7.25-7.23 (d, 1H,CH ) ; 5.4,(br,NH) 4.40-4.38 (d, 2H,CH,),
3.83, (s, 3H)., 1.45, (s, 9H).
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NMRIH: (CDCl3,5 , ppm): 8.06 (d, J =8.0 Hz, 1H), 7.96 (br, 1H), 7.61

(t, J = 8.0 Hz, 1H), 6.94 (d, J = 8Hz, 1H), 3.86 (br, H), 2.09 (br H), ,
1.45 (s 9H ), 1.29 (s, 9H).
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AT0 253ms 39350 slll Ay Al e o Joanid o) jas el iy £5L3)

Lﬁ))ﬂ\ ‘M. il

NMR1H: (CDCI3,5, ppm): 7.48-7.43(dd, 2H), 7.3-7.28 (d, 2H); 7.27-7.25
(d, 2H), 4.57-4.50(d, 4H), 1.35 (s, 9H).
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G....S}E;m dial)
NMR1H: (CDCl3,5, ppm): 7.53-7.48 (dd,2H), 38-7.35 (d, 2H); 7.25-
7.23 (d, 2H), 4.40-4.38 (d, 4H,CH,), 3.83, (s, 6H)., 1.45, (s, 9H).

el Sllay il
NMR1H: (CDCI3,5 , ppm): 8.06 (d, J =8.0 Hz, 2H), 7.96 (br, 2H), 7.61
(t, J=8.0Hz, 2H), 6.94 (d, J = 8Hz, 2H), 1.45 (s 18H ), 1.29 (s, 9H).
Elsll (Jse e 7.54) (0 Jslas pmni 3(BOC) uleadl 8ya) il dagiall day,kal)
3 52 elyailly mysall sy 6N, HCI Jslae 4] Galiay & luSsall 3 dal
=11 s psspeall JiSs s Al el laaey Jony Al i Aoy b el
il yS Alauls Jslaall Caiad ey &y « CHClg ddandsy (adainl) sy 23 .pH
dadl Ay oJsladll e clall sy gl padis s &S ¢ AELO oy
Bliie Slayy i ) dble slimy Ada Sl JSE e gl e Joanid
198< S 353 yas

d)}hl\ (M iall

NMR1H: (CDCI3,8, ppm): 7.6 (dd,2H), 7.4 (d, 2H), 6.7 (d, 2H), 4.0
(s, 4H), 2.0 (1br s).
NMR 19F (cDCl3, &, ppm) :

(-67.93, 3)FH = 8.25 Hz.)

raiall Jidaill: CpoHp1FoNg. sl % : C: 61.27; H: 4.71; N: 17.86.
Julaall 251 C: 61.49; H: 4.79; N: 18.08.
L;NS)LA Gdal)

NMRIH: (CDCI3,8, ppm): 7.65 (dd,2H), 7.3-7.1 (m, 4H), 4.0 (s, 4H),
2.0 (br s) 3.66 (s,6H).
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yainll Qs Cy4H17N30,. 2busl) 9% 1 C:64.85; H: 6.61; N: 16.20.
Julaall sl s C: 64.59; H: 6.42; N: 16.03.
Ml sl Gisal

NMR1IH: (CDCI3,8, ppm): 8.06 (d, J =8.0 Hz, 2H), 7.96 (br, 1H), 7.61
(t, J =8.0 Hz, 4H), 6.94 (d, J = 8Hz, 2H), 3.86 (br, 1H), 2.09 (br), 1.29
(s, 18H).

raiall Jilaills CpoH3iNs0,. . Slual) % 1 C: 66.47; H: 7.86; N: 17.62.

Jlaall il C: 66.37; H: 7.77; N: 17.72.

:riboflavin tetra Acetaes Lilaal-13

N 'N" "0

OAc
AcO OAc

AcO
Miiller® gl coua @llyg Mgy DA el ¢ libual

7100 Jall aes e Ja75 (& (Use (A 36.54) (pBlasuyll e sl 20 4034
Gy bl S 3y50 8 JA) Gaea Ll 0o o 75 (ol Alilae 108 L) iy
i ey A EldlSHn ames (e e 8 o)liie Lo Ladgiilly 44l) Caliay aiall sy
B s Aol Bae Ll Al 2 leldil) Ludal) dlyadpdig dhsie e da
2 (i) ban &y dugie Sl dap Ja ull eld) e de 11 Gileay

+Ja 50 ddaulsy 3ye IS Cilye 3 sySll sl AL Aalsy
A5y el madif ol & ey 4Bl o sphaiall GlyyS Aaulsy (suandl sl Caiag
oo @bl Gu g oy Qleall Al Aauls Je 20 S aaall el Sy Aall)l)
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ol o ey gt ecapill L i Jagsly Gl i) Sl 2] Gl
) il Ay o) (o ey iay (oodall il (5g iaudsy madii oleny
Aoyl iy Wy g o 30 8a S 8 e G 3y Gilall )

/90 93 pn g;ui ‘)s.\.ai ‘—’*‘L\) L,,Jf— Jianid cw\
NMR1H: 6, CDCI3, ppm: 8.5 (s, 1H, Ar(1[J; 8.02 (s, 1H, NH); 7.56
(s, 1H, Ar); 5.74-7.60 ( 1H, CH aliphatic ); 5.50-5.35 (m, 2H, CH,
aliphatic ); 5.28 — 5.70 (Large , 2H, N-CH2); 4.50-4.37 (dd, 1H,
aliphatic ); 4.30-4.14 (dd, 2H, aliphatic ); 2.56 (s, 3H, methyl ); 2.44 (s,
3H, methyl ); 2.28 (s, 3H, acetyl); 2.21 (s, 3H, acetyl); 2.07 (s, 3H,
acetyl) ; 1.75 (s, 3H, acetyl).
NMR *3C &, CDCls, ppm:170.68(C, of CO, acetyl );170.37(C, of CO,
acetyl );169.90(C, of CO, acetyl ):169.77(C, of CO, acetyl ) ; 159(C,
of CO, carbonyl, riboflavine ); 155(C, of CO, carbonyl, riboflavine );
150(C, of riboflavine ); 148(C, of riboflavine); 137(C,C-CH; of
riboflavine) ;135(C,C-CH; of riboflavine) ; 134(C, of riboflavine) ;
132(C aromatic of,CH of riboflavine); 132(C, aromatic of,CH de
riboflavine); 115(C, aliphatic of CH riboflavine) ; 70.63(C, aliphatic of
CH riboflavine); 69.59(C, aliphatic of CH riboflavine) ; 69.37(C,
aliphatic of CH riboflavine); 68.98(C, aliphatic of CH,
riboflavine); 61.86(C, aliphatic of CH, riboflavine); 24.45 (C, of CHs,
acetyl ) ; 21.04(C, of CHg, carbonyl, acetyl ); 20.80(C, of CH,, acetyl);
20.68(C, of CHag, acetyl, ); 20.32(C, of CHag, riboflavine ) ; 19.43(C, of
CHg, riboflavine ).

0]
N\l)L
; C :N \N’J“o
OAc
Br
AcO

bromo-tetra Acetate riboflavine ¢ likal-14

NH
OAc
AcO

Dlie 3 48 gumsall diplall lang ddagn )l DA el sagp ilal Lo Jpaall 25y
Walker et al.?
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@ Bl puaad) Gl eI el (e (5o e 12.9) ahe 7 43 elly,
(g dag il A awSg5m sa 5olall e ile 60 Led) Coliays GluS sl e Ja 70
=W e Je 10 (& Jslaall asnll (e (e e 18) ot 2.9 ojlaia L Ciliay 5
20 32l pall judafilly madall aiagy 23 Bl 5 PUA cpaill ae Lgully oSl 8
o Lasy ey lsall DAl daall i oy 5 4l S)ha () 3y adall iy ddgs
slae dlanlsy alue 2y Glell ) A (0 o 70 4 dolall salall 413 3ale]
oshall cainy phadall clally Jusy 28 (e e (e Sliugdll e (PH=T7) s
paadl (addgs Aaldll Aagiy madall sl ABLOU A sphinall CliypS ddaulsy (ggaand)

ool Je 20 aa
JeB0 dilaly syl Bpka o a5l S oLl el Gilal) o duans
Lol cadas Gl e hia dulia 30l o duanid )L Gl Y1 di) SS e

Ol DA el eg sl i) el T5 2505 Lo Jeanid jaidid)
NMR!H: §, CDCI3, ppm: 16, CDCI3, ppm: 8.78 (s, 1H, NH); 8.02 (s,
1H, Ar](1; 7.80(s, 1H, Ar); 5.74-7.60 ( 1H, CH aliphatic ); 5.50-5.35
(m, 2H, CH, aliphatic ); 5.28 — 5.70 (Large , 2H, N-CH2); 4.67(s, 2H,
CH2,0f Br-CH2); 4.50-4.37 (dd, 1H, aliphatic ); 4.30-4.14 (dd, 2H,
aliphatic ); 2.58 (s, 3H, methyl ); 2.29 (s, 3H, acetyl); 2.24 (s, 3H,
acetyl); 2.08 (s, 3H, acetyl) ; 1.75 (s, 3H, acetyl).

NMR **C &, CDCI3, ppm:170.68(C, of CO, acetyl );170.37(C, de CO,
acetyl );169.90(C, of CO, acetyl ):169.77(C, of CO, acetyl ) ; 159(C, of
CO, carbonyl, riboflavine ); 155(C, of CO, carbonyl, riboflavine );
150(C, of riboflavine ); 148(C, of riboflavine); 137(C,C-CH3 of
riboflavine) ;135(C,C-CH3 of riboflavine) ; 134(C, of riboflavine) ;
132(C aromatic of,CH of riboflavine); 132(C, aromatic of,CH of
riboflavine); 115(C, aliphatic of CH riboflavine) ; 70.63(C, aliphatic of
CH riboflavine); 69.59(C, aliphatic of CH riboflavine) ; 69.37(C,
aliphatic of CH riboflavine); 68.98(C, aliphatic of CH2

riboflavine); 61.86(C, aliphatic of CH2 riboflavine); 30.8(C, of CH2-
Br); 24.45 (C, of CH3, acetyl ) ; 21.04(C, of CH3, carbonyl, acetyl );
20.80(C, of CH3, acetyl, ); 20.68(C, of CH3, acetyl, ); 20.32(C,
ofCHS3, riboflavine ) ; 19.43(C, of CH3, riboflavine ).

X,DPA-tetra Acetate riboflavine g tlal-15
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é \L}Ac

& Sy gl COA el sesy glal e (dse e 12.83) ale 8 iy
oo (Use e 25.6)J 1880 clale a2e L) aliays alall (DMF) e Je 100
nally o wdsal G Al a3l oa L Adlisal) Bl el o Cus (XoDPA)
(el slan ¢ 55 ¢ S sa) Dol Bpmadl [yl Al
Jadll ay Jelall Algh bl sha dayn dele 24 sad il il Gy
J}E&USQAJASOgM\M@M\@Lj\BA\A\MM\MQ
@panll ol Caing (Jo 50 alaiiul e JS hial) o Lally cile G Juiiy il
ol Jys Aali) 3 mjel) i an S AELOU agiinall i€ Aaudsy
Hllly Galall iy diy) S e e 80 Al mll) Gy Jo 20 Y dadl) aas
Dhal ala @l s Gaitid) il Chingy madlly caliall ml Jaad
A eV 8760 53 Ll ol ) i

F,DPA-tetra Acetate riboflavine
NMR!H: &, CDCl3, ppm: 8.53 (s, 1H, NH); 7.92 (s, 1H Ar); 7.6
(dd,2H DPA v); 7.56 (s, 1H, Ar); 7.46 (d, 2H, DPA B’); 7.23 — 7.19 (m,
2H, DPA B); 5.59 (d, 1H, ribityl CH); 5.46 (m, 2H, ribityl CH,); 5.3 —
5.1 (m, 2H, N-CH,); 4.44-4.39 (dd, 1H, aliphatic); 4.31-4.23 (m, 1H,
aliphatic); 4.11-3.98 (dd, 4H, CH,-DPA); 3.82 (s, 2H, CH,-ribofl.);
2.55 (s, 3H, methyl); 2.42 (s, 3H, acetyl); 2.32 (s, 3H, acetyl); 2.26 (s,

3H, acetyl); 2.19 (s, 3H, acetyl).
NMR *C &, CDCl;, ppm: 170.6-169.4 (4 acetyl C=0); 159.4 (flavin
C=0); 157.8 (2Cqua); 154.7 (flavin C=0); 150.6 (Cgquar); 160.7 (2
CprridyI); 148.0 (Cquat); 136.5 (ZCprridyl); 134.5 (2Cquat); 132.9
(ZCprridyl); 123.5 (CprridyI); 122.6 (CprridyI); 115.5 (ZCHAr), 70.4,

69.4, 69.1 (3CH); 61.9 (CH, ribofl.); 59.7 (2CHzpyriay); 55.1 (CHy);
45.0 (CH,); 21.4, 21.1, 21.0, 20.8, 20.7 (CHs).
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raimll Qs Cg7H37FN7O100 (oleall C: 57.14; H:4.80; N: 12.61.
Julaall il 2 C: 56.98; H:4.71; N: 12.47.

Mass spectroscopy: ES*, CHsCN + 0.1% formic acid, m/z: 778
(L+H").

(MeQ),DPA-tetra Acetate riboflavine

NMRIH: (CDCI3,5 en ppm): 7.65 (dd,2H), 7.3-7.1 (m, 4H), 4.0 (s,
4H), 2.0 (br s) 3.66 (s,6H).

NMR'H: &, CDCly, ppm:8.53 (s, 1H, NH); 7.92 (s, 1H Ar); 7.65 (t, 2H,
DPA v); 7.56 (s, 1H, Ar); 7.3-7.28 (d, 2H, DPA B’); 7.18 — 7.15 (m,
2H, DPA B); 5.59 (d, 1H, ribityl CH); 5.46 (m, 2H, ribityl CH,); 5.3 —
5.1 (m, 2H, N-CH,); 4.44-4.39 (dd, 1H, aliphatic); 4.31-4.23 (m, 1H,
aliphatic); 4.11-3.98 (dd, 4H, CH,-DPA); 3.82 (s, 2H, CH,-ribofl.);
3.66 (s,6H, OMe). 2.55 (s, 3H, methyl); 2.42 (s, 3H, acetyl); 2.32 (s,
3H, acetyl); 2.26 (s, 3H, acetyl); 2.19 (s, 3H, acetyl).

NMR *C &, CDCl;, ppm: 170.6-169.4 (4 acetyl C=0); 159.4 (flavin
C=0); 157.8 (2Cqua); 154.7 (flavin C=0); 150.6 (Cquar); 159.4 (2
COMepyridy|); 148.0 (Cquat); 136.5 (ZCpr,—idy|); 1345 (2Cquat); 132.9
(ZCprridyl); 123.5 (CprridyI); 122.6 (CprridyI); 1155 (ZCHAr), 70.4,
55.1 (CH,); 45.0 (CHy); 21.4, 21.1, 21.0, 20.8, 20.7 (CHs,).

yaimll Bl Ca9Ha3N7O01p bl C: 58.42; H:5.41; N:12.23,
Jilatll =3l C: 58.36; H:5.35; N:12.11.

Mass spectroscopy: ES*, CH;CN + 0.1% formic acid, m/z: 802
(L+H").

(PivNH),DPA-tetra Acetate riboflavine

NMR'H: & CDCls, ppm: 8.53 (s, 1H, NH); 8.06 (d, J =8.0 Hz, 2H
DPA v); 7.6 (d, 2H, DPA B’); 7.10 ((d, J = 8Hz, 2H, DPA B); 7.92 (s,
1H Ar); 7.56 (s, 1H, Ar); 5.59 (d, 1H, ribityl CH); 5.46 (m, 2H, ribityl
CH,); 5.3 — 5.1 (m, 2H, N-CH,); 4.44-4.39 (dd, 1H, aliphatic); 4.31-
4.23 (m, 1H, aliphatic); 4.11-3.98 (dd, 4H, CH,-DPA); 3.82 (s, 2H,
CH,-ribofl.); 2.55 (s, 3H, methyl); 2.42 (s, 3H, acetyl); 2.32 (s, 3H,
acetyl); 2.26 (s, 3H, acetyl); 2.19 (s, 3H, acetyl); 2.08 (br), 1.29 (s,
18H).
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NMR *3C &, CDCl;, ppm: 170.6-169.4 (4 acetyl C=0); 159.4 (flavin
C=0); 157.8 (2Cqu); 154.7 (flavin C=0); 150.6 (Cqua); 149.4 (2
C(PiV)pyriay1); 148.0 (Cquar); 136.5 (2CHpyrigy); 134.5 (2Cqua); 132.9
(ZCprridyI); 123.5 (CprridyI); 122.6 (CprridyI); 1155 (ZCHAr), 70.4,
69.4, 69.1 (3CH); 61.9 (CHj; ribofl.); 59.7 (2CHypyrigy); 55.1 (CHy);
45.0 (CHy); 27.6 (CH3 Piv). 21.4,21.1, 21.0, 20.8, 20.7 (CHy).

il Jilaill Cp7H57NgO12 sl 1 C: 60.05; H:6.11; N: 13.41.

Julaill =it C: 59,93, H: 6.01, N: 13.32.
Mass spectroscopy: ES*, CH;CN + 0.1% formic acid, m/z: 942

(L+H").
LiBlially gaitadl
A0V alsall (ge 2l (llaiyall) Galslll @ llasY ey ddee 1 8y bl jelay
Jyeanll 41 alsal) it 2 san o dlee IS Basasall Jagpdll sl
Ll ol s ey g3 BN Aaly of adsall Jaie Cpym i e
sl Jlagad) Ala 8 ylat e sale plasid f 4yl

N\ Br N\ OMe )
1
O
H
N NH N N (0]
U ey
G = =
)]
N\ F
U y

I: Rection in DMF, a) NaH,0°C 15min under Argon,

b) MeOH,3h,80°C reflux.

II: Rection in DCM, Pivolyl chloried, Et;N, 0°C, 1h.

III: Reaction in Carbon tetra chloried, NBS, reflux 80°C, 4h.

(wlagipall) calslll jumail A06Y) Mgl jpaat dleed anmg hbie: 1 habidl
(NBS: N-bromo-succinimide)
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osalls Aafind) Opl(ise B 2) A s G (Sllaall) Galsll jpians &
CSally oBlel Al Sliall agsul) Gaial disad Gl oo Ol B Al Do
D) plhdinl & Gay (aae) dunle glibal Gub oo Gl ) ) 1 5
oalslll JSis was oo 1 a) Sl e deliill =i dlly (BOC) Aslesd)
LS Aglaall 5y0) @i axy @lldy cal(diie diapar2) AU JSA e (e yall)

AN AN N
| z Br— | z NH L | Z N
— EEEE—
X7 N X~ N z X~ N “Boc
D
Jl\/i/ ’ m : | D
H
7 N Z N p NH
x N YBoc <0 2 ‘Boc N 2
X=0OMe, F, Piv

o)
Boc: ('Z?“/J\Oﬂ\

i: a) potasum phtalamid, NaHCOs;, refl.6h
b) HBr (48%) , Refl. 15h

i - (Boc),0 , NaOH , H,0, 25°C,30min

iii:NaH, Compound 1
iv: (Cleavage) HCI3N in EtOAc 25°C, 30 min

DPA el(Jiise dappar2) Sl Jaai (g (ldagyall) alsll) g bl 2: Jalaidl)

a5t DPA (pual(diine s 2) S Jaall o (<laizall) galslll ¢ llaial &5 o e
ool Alasy asis Cum o(llaiizall) Galslll oda pe adayy Aileal Gl sal) Slae Ly (Y
s dsiml Al Gaes sl ae leleld Gph e bl (8 Al
By D)l A ga g Sl Sl By0) dagyn Jeliiy als & ey Mgl

3 3y Lalail
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NH
OAc r
OAc
OH
HO AcO

HO AcO

o 0 '
i o P@Nﬁ%
NTN O N N0 OAc
OH B
OAc AcO
AcO

I: Reaction in AcOH, (Ac),0, HCIO,, 1h.
II: Reaction in deoxan, dibenzoylperoxid, Br, in CCl,, relux.20min

DPA Lai e (Dlaiiyall) calsdll aa adayyl cpddla sl dlae) :3 Jakdll

e sl ae DPA L (e (@lhaiipall) alslll by e 4 8) Laladdl) g
o Ol aladiuly Jeldll a5 ua (M5 )/DPA’s) bliyy) siea JS0
[20,22,23] oligll DA el 3a3 ~0-8 aa DPA [19,20,21,22] (Ll sl
deli 3 Aaniiua) dglen) Aalil cas i dels 24 524) il DMF 58 (e B
Ay SlSye o duan 5 dadl) iy U 50y ddgslae) N-a-8 o)
di QA e osSll slS Sl mide e Bysld) Bale) Aleny Al sl ) DL
.55-65% (i sl 259y Syl o2a e Jiass . EL,O/CH,Cl,) )
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NH + NNTO
Br OAc y N OAc
Z "N OAc
) AcO
X
AcO
I

X: Piv,OMe, F
foj\

II: 1) K,COg in dry EtOH atr.t 48 h.

2)Amberlite IR - 120 exchange resin ?H

A el sasn —08 e (Clhagall) allll by Alee miasy 4 o8, Llada
by doaxi & ey asanlisll ClinyS aladiuly COAll je) g3 dddacy (il su)l)
Amberlite IR — 120 exchange g (e oL Jalall by anle Jelill
.resin

s of 1 Gl G5l st DA eyl Ua ay dleall ey ol
asiy cliyatll g delu 48 sadds Glall oty (e sy KyCO3 asmalisd) cilin S
e spy (Ofledl Guyfidadl)  ulE) Jalal)l gy plaaiul dawgll ety
4 a8y hhidl = o WS Amberlite IR — 120 exchange resin,s s
gsean)) el calel Agla oyl A daslill s )

Ciluagilly claliay)
ala dala gy (Flavin/flavodoxin) s sa @D/ dall dies ashy of 45lSa) diga o
Leo Tl slivapeind LS mgpuell (ol 5e8 0 i Jlas (pan 2aly s 5y
lale Glesene Cinmi o WSa (8 sl Lyl edall A Jieis pen
(s SN Jaladl Ay Lady 2l Jalal) Wi 13) L clig 5 daile f el pSIU
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sl @bk el CpansY) ity o lee lpalil) ol daseall 30l dald
N oda e 3l b Jdeall S5al Japdit 31yl e sl lLIV) 8 Al
- BBl e aay aeal SS5a g lay) sale) Liadsind Ayl
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