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ABSTRACT

The octanoyl and acetyl analogue of the lipopeptide microlin B was synthesized from the suitably protected L-amino
acids adopting segment condensation strategy. To achive this the unique Boc and Mem protected cyclic compound
was prepared from N-Boc-Methyl-L-Leucil-L-threonin-benzyl ester in a five step synthesis. This segment was
coupled to the readily available octanoic acid followed by deprotection employing standard mixed anhydride

strategy. This resultant compound on debenzylation and coupling with pyrrolinone unit after acetylation led to the
targeted moiety.

Keyword: Immuno suppressive peptidajcrocolin-B, analogues of microcolin B, synthettadies, L-amino acids

INTRODUCTION

Numerous biologically active compounds have beelaisd from marine organisms during the last sé\dreades
many of which are peptides containing unique angoiols or amino acid derived substructures. Amomrgehare
microcolin A and B two lipopeptides isolated frohetblue-green alga Lyngbya majuscule which exppesent
cytotoxicity and immunosuppressive properties.Imm@uppressants which suppress the immune mechariism
the body thereby enabling it to accept the orgathaut any inhibition. Most of the immuno suppressatere
introduced in early 1960’s, which were cytotoxiceats, whose regiomen overlapped with anti cancentag
Shortly there after carticosteroids were introdycetiich were safer than cytotoxic agents but caussibus
adrenal suppression which led to various physioldglisorders. Immuno suppressive protocols havdergon a
major change with the introduction of undecapeptigelosporine A (csA)3 in renal, cardiac, hepagiancreatic
and bone marrow transplantation. Cyclosporin ane5BK are the natural products have shown partiqiamise
in the treatment of organ transplant rejection guppressing the immune system.Our present targei@dgue of
immunosuppressive peptide microcolin B, has thelaimstructure to microcolin and majusculamide D.
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Microcolin A R=OH Majusculamide D R=0OH

MicrocolinB ~ R=H Desoxymajusculamide D R=H
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Both compounds contain the pyrrolin-2-one unit whinakes them biologically active in nature. We reperein
the synthesis of the octanoyl derivatice (11) of #rylated microcolin B. The most challenging stepshe
synthesis are the addition of and mem protecteliccgcid compound with pyrrolinone moiety followég removal
of mem by Ticl4, and acetylation of this moietychase of low yields.Three of the stereo centrariofocolins are
still to be determined. The stereo center at th& i@-the pyrrolidinone group and stereochemistrythie 2,4-
dimethyl octanoic acid were not assigned in thethsgis work. In the majusculamides pyrrolinone nyisas
declared as “S” configuration based on the degianlatudies.

3 QL ng
© /\OAc
(11) o

Comparision of NMR and 13C-NMR chemical shifts willose of the corresponding majusculamide-D comgsun
seems to suggest that the C-4 stereochemistry magdigned as “S” in microcolins. Consequently lirenacids
were used for the synthesis of the target moietyceSthe stereochemistry at C-2 and C-4 in the thighectanoic
acid portion was not yet determined. We used tldile available octanoic acid instead of synthesjzall four
possible stereo isomers of dimethyl octanoic acithe acetylated microcolin A was found to be a mpogent
immunosuppressive agent than microcolin A. Basimghis here in we report the syntheis of acetylaealogue of
microcolin B.

MATERIALSAND METHODS

General: - Melting points were determined in a sulfuriédabath and are uncorrected. IR spectra were recbira
KBr on a Shimadzu 435 spectromefét, NMR spectra on a Varian Gemini 200 MHz spectr@netith TMS as an
internal standard and mass spectra on a PerkinrEHitechi RDO-62 and MS-30 instrument.

i.General Procedure for the synthesis N-BOC-N- Methyl-L-Leucine-L-threonine (OMEM) benzyl ester (2):

To compound. (3g, 6.8 mmol) in dry DCM (25 ml) at% was added di-isopropyl ethyl amine (1.8 ml, I@r8ol)
and MEM-CI (10.06 ml, 7.6 mmol), reaction mixtur@svstirred at room temperature for 18h, dilutechvidCM,
and washed with water, organic layer was dried N&E0,, concentrated and the residue was purified bynonlu
chromatography using 25% Eto-Ac:Hexane to give caumpl2 (2.92g, 81%) as a colourles syrup.

Specific rotation [a] p® : -49.14 (C=0.35 in CHGJ).

H NMR (CDCls, 200 MH2): § 7.35 (S, 5H Ar-H), 6.80 (hump, 1H,-NH), 5.15 @,-CH,,Ph),4.80-4.60(m,3H,-
OCH,0,and—CH),4.53(d,J=6.80Hz, H,—CH), 4.42-4.30 (m, 1H,-CHOMEM),3.56-3.40(m,4H—Ogt8.35 (S,
3H, -OCH,), 2.78 (H, -NCH), 1.76-1.55 (m, 3H, -OCH), 2.78 (s, 3H,-NCH), 1.76-1.55 (m, 3H, Lefi- CH, andy-
CH), 1.48(S, 9H, tBu), 1.15 (d, J=6.0 Hz, 3H, THs),0.93 (t, J=5.60 Hz, 6H Leu- (GH CH-).

ii. N-BOC-N- Methyl-L-Leucine-L-threonine (OMEM) -OH (3):
Compound (2.7g, 5.2 mmol) was debenzylated using 10% p@+0 (ng) in ethyl acetate (25 ml) under hydrogen
at room temperature for 4h to give a8i®.10g 94%) as thick syrup.

Specific rotation [a] p® : -61.13 (C=1.42 in CHCJ).

IH NMR (CDCls, 200 MH2) : & 6.85 (bs, 1H,-NH), 4.80-4.60 (m, 4H, -O@biand 2xo —CH), 4.50-4.35 (m,
1H,CH-OMEM), 3.84-3.70 and 3.65-3.50 (2xm, 4H, -BIg0), 3.40 (s, 3H, - OCY), 2.80 -NCH), 1.80-1.65 (m,
3H, Leup-CH, andy-CH), 1.50 (s, 9H, tBu), 1.15 (d, J=6.0 Hz, 3Hy T@H), 0.95 (t, J=6.0 Hz, 6H, Leu (G}).
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iii. N-BOC-N-Methyl-L-Leucine-L-Threonin (OMEM)-N-methyl-L-Val-Prp-benzyl ester (6):

To an ice cold solution of aci@ (1.4g, 3.2 mmol) and Bl (10.52 ml, 3.7 mmol) in dry THF (20 ml), trimethy
acetyl chloride (0.42 ml, 3.3 mmol) was added atidesl for 1h at the same temperature. Aming.97g, 3.0
mmol) in THF (10ml) was added slowly to the reaatimixture and stirred at room temperature for 8blatiles
were removed in vaccuo, residue was dissolved iMP@ashed with water, dried over p&0O, then concentrated
and purified by column chromatography using 4:6yletttetate: Hexane mixture as eluent to give comgdi
(1.43g, 64%) as thick syrup.

Specific rotation [a] o : 101.0 (C=0.6 in CHCY)

H NMR(CDC15,200MH2) :57.30(s,5H,Ar-H), 5.24-5.00 (m,3H,-GHPh) and ¢-CH), 4.90-4.80(m,1b-CH),4.75-

4.52(m,4H-CH, Thi3-CH, and -OCHO of MEM), 4.48-4.38 (m, 1H, o—CH), 4.10-3.80 (2xm, 2H, Pra —

CH,),3.75-3.45(2xm,4H,-O(CH,0 of MEM), 3.38 (s, 3H, -CH), 3.15(S, 3H, Val, -NCH, 2.78 (S, 3H , Leu N-
CHs), 2.40-1.80 (M, 5H, Pf®-CH,, y-CHp, and Valp -CH), 1.70-1.55 (m, 3H, Lef-CH, andy-CH), 1.46 (S,
9H, tBu), 1.12 (d, J=6.32 Hz, 3H Thr-GH.00-0.75(m,12H, eu-(CH2,CH-and Val — (Ck),, CH-)

EIMS: m/z 735 [MH]'

iv. N-Octanoyl-N-Methyl-L-Leucine-L-Threonin (OMEM)-N-methyl-L-Val-Pro-benzyl ester (7):

To an ice cold solution of compouréd(1.20g, 5.35 mmol) in dry DCM (6ml) was addedltigro acetic acid in
dropwise manner. The resulting mixture was stiaethe same temperature for 3h. Solvent was eveggbrander
vaccuo and the residue was dissolved in water fibdsivith Sodium bicarbonate solution, Extractedthwi
Ethylacetate. Organic layer was separated, driet bSO, Concentrated to afford compound (0.90g, 87%) as
thick syrup, Which was immediately used in the nmexsiction without further purification and charaization. This
thick syrupy compound was added to an ice coldtewiuof octanoic acid (0.215g, 1.48ml) and trietlayhine
(0.240 ml, 1.72 mmol) in dry THF (10 ml) after 1Hdition of acetyl chloride (0.108 ml, 5.0 mmol)tae same
temperature by diluting in THF (10 ml). This reactimixture was stirred at room temperature for \Bblatiles
were removed in vaccuo, resude was dissolved in P@ashed the organic layer with water, dried ovesSQ;,
concentrated to get the residue. The residue widfsgoluby Column Chromatography using Ethyl Acetatéexane
(4:6) solvent mixture as eluent to give compo8r(6.626g, 70%) in pure state as thick syrup.

Specific rotation [a] p % : 128.09°C (C=0.92 in CHG))

'H NMR (CDC13, 200 MH2) :§ 7.30 (s, 5H, Ar-H), 7.15 (d, J=6.0 Hz, 1H, -NH)18-4.93 (m, 4H, -CKHPh and 2x
o -CH), 4.80-4.70 (m, 1Hy —CH), 4.68-4.50 (m, 3H, Th-CH and OCHO of MEM), 4.45-4.35 (m, 1Hy-CH),

4.08-3.78 (2xm, 2H, Prg-CH,), 3.70-3.40 (2xm, 4H, O(CHL)O of MEM), 3.34 (2xs,3H,-OCH), 3.12(2xs, 3H,
Val-NCHs), 2.95 and 2.88 (2xs, 3H, Leu-N-gH2.30-1.75 (m, 7H,& 2H, Prop-CH,, y-CH, and Valp-CH), 1.68-
1.48 (m, 3H, Le-CH,, andy- CH), 1.26 (S, 10H, £- (CH)s), 1.04(d, J=6.06 Hz, 3H, Thr-GH 0.95-0.72 (m,
15H, Leu (CH)2 CH, Val (CH3)2 Ctand C8-3H).

v.N-octanoyl-N-Methyl-L-Leucyl-L-Threonin (OMEM)-N-methyl-L-Valyl-Prolyl-5S-methyl-2 pyrrolinone (9):

To an ice cold solution of compoud(0.24g, 0.35 mmol) BN (0.05 ml, 0.4 mmol) in dry THF (2ml) was added
trimethyl acetyl chloride (0.04ml, 0.35 mmol) artdred at the same temperature for 1.3h. (S)-5-pietirrolidin-
2-one in dry THF (1 ml) was added to pre coole® {Q), 2M n-Buli (0.2 ml) was added and stirred fonfis. This
was slowly added to a pre cooled (°@9 solution of mixed anhydride via cannula. Reactixture was stirred at
the same temperature for 2h, then quenched withraegatl ammonium chloride solution. Organic laye@sw
separated, dried over p&0O,, concentrated and purified by column chromatogyapsing 5% MeOH: CHCI3
mixture as eluent to give compoufid0.1g, 37%) as semi solid.

Specific rotation [a] p *:-160.0 (C 0.53 in CHG)

'H NMR (CDC1;, 200 MHz) : & 7.30 -7.20 (m, 1H, C3-H Pryrrolinone), 6.10 (dJ=6.45 Hz, 1H, & H of
Pyrrolinone), 5.55 (dd, J=4.3 and 8.6 Hz, 1H;H}, 5.30-5.05 (m, 3H, 3xt -H), 4.96-4.60 (m, 4H, £H of
Pyrrolinone, Thr B—CH and OCHO of MEM), 4.20- 3.90 (m, 2H ,pral-CH,), 3.80-3.55 (m, 4H,-O(CHLO of
MEM), 3.46 (s, 3H, OCBh), 3.20 (S,3H,Val-NCh), 2.97 (s, 3H, Leu-NC}), 2.50-1.80 (2xm, 7H, &2H , Prop-
CH,, y-CH, and Valp-CH), 1.75-1.60 (m, 3H, Letp-CH, andy-CH), 1.50-1.20 (m, 13H, £3H and GCa:-
(CHy)s, 1.20-0.80 (2xm, 18H, Thr-GiLeu (CH),, CH, Val (CH), and G,-3H)
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vi.N-Octanoyl-N-Methyl-L-L eucyl-L-Threonyl-N-methyl-L-Valyl-Prolyl-5S-methyl-2 pyrrolinone (10):

To an ice cooled solution 6f(0.05g, 0.072 mmol) in DCM-Pentane (1:0.5 ml) migtwas added TiCl4 (0.03 ml,
0.07 mmol). Reaction mixture was stirred at the esa@mperature for 5h. Then quenched with ammonium
hydroxide solution. Volatiles were removed undezotan residue was dissolved in chloroform, washet water,
dried over NgSQ,, and concentrated. Crude compound was purifieddbymn chromatography using 5% MeOH:
CHCI; mixture as eluent to give compoub@ (23mg, 52%) as syrup.

Specific rotation [a] p : -151.2 (C 0.50 in CHGJ), Lit:148.50 (C 0.2 in CHG)

'H NMR (CDC1;, 200 MH2) :§ 7.25-7.15 (m, 1H, H), 6.85 (d,J=6.08 Hz, 1H, -NH), 10(d, J=6.45 HiE, C-H),
5.55-5.45 (m, 1H, §H), 5.30-5.00 (m, 3H ,3r -H), 4.95-4.60 (m, 2H, £11 and Thr$-CH), 4.20-4.00 (m, 2H,
Pro[1-CH,), 3.10 (2xS, 3H, Val-NCH}, 2.90 (2xS, 3H, Leu —NCH} 2.40-1.80(2xm, 7H, &-2H, Prop -CHy, v -
CH,, and Val- -CH), 1.75-1.50 (m, 3H, Le-CH, andy-CH), 1.50-1.20 (m, 13H, &3H, and G-C4:-(CH,)s),
1.15-0.75 (2xm, 18H, Thr-CHlLeu (CH)s, CH-Val (CH)-CH and G»-3H)

vii.N-Octanoyl-N-Methyl-L-L eucyl-L-Threonyl-(O-Acetyl)-N-methyl-L-Valyl-Prolyl-5S-methyl-2-

pyrrolinone (11):

To a mixture of compoundO (15mg, 0.2mmol) and pyridine (0.004ml, 0.04 mmial)dry DCM (1ml) at 6C
acetic-anhydride (0.003 ml,0.03 mmol) was addedthedeaction mixture was stirred at room tempeeafar 5h.
Reaction mixture was then diluted with DCM (5ml)skiad with water, dried over p&0O,, and concentrated in
vaccuo. The residue was purified by column chrograehy using 5% MeOH: CHCI3, mixture as eluent itceg
compoundLl (6mg, 40%) as thick syrup.

Specific rotation [a] p % : -146.08 (C=0.33 in CHCJ)

'H NMR (CDC13, 400 MH2) : 6 7.16 (d, J=6.60 Hz, 1H,s&,Pyrrolinone), 6.82 (d, J=6.85 Hz, 1H,-NH), 6.@0)
J=6.45 Hz, 1H, &H of pyrrolinone), 5.58-5.50 (m, 1H,s&), 5.22-5.10 (m, 2H, CH-OAc and -CH), 4.98 (d,
J=10.05 Hz, 1Hg -CH), 4.92-4.85 (m, 1Hy -CH), 4.82-4.72 (m, 1H£H), 3.68-3.58 (m, 2H, Pra -CH,), 3.05
(S, 3H, Val-NCH), 2.85 (S, 3H,Leu-NC}J, 2.40-2.15 (m, 5H Pr@- CH,, Val p-CH and Ge—2H), Val- NCH;),
2.85 (S, 3H, Leu-NCBkJ, 2.05- 1.70 (m, 5H, Prp -CH, and —CH of acetate), 1.60-1.40 (m, 3H, LftCH, and
y-CH), 1.35 (d, J=6.10 Hz, 3HgBH), 1.30-1.10 (m, 10H, &Cu; (CH,)s), 1.10 (d, J=6.15 Hz, 3H, Thr-GH 0.98
(d, J=6.12 Hz, -3H, Val-C), 0.90-0.70 (m, 12H, Val-CiLeu - (CH),, -CH and G,-3H)

EIMS m/z : 704 [MH]

RESULTSAND DISCUSSION

Synthesis of  N-Octanoyl-N-Methyl-L-Leucyl-L-Threonyl-(O-Acetyl)-N-methyl-L-Valyl-Prolyl-5S-methyl-2-
pyrrolinone (11):

To a mixture of compound0 (15mg, 0.2mmol) and pyridine (0.004ml, 0.04 mmialdry DCM (1mL) at &C
acetic-anhydride (0.003 ml,0.03 mmol) was addedthedeaction mixture was stirred at room tempeeatar 5h.
Reaction mixture was then diluted with DCM (5ml)skad with water, dried over B&0,, and concentrated in
vaccuo. The residue was purified by column chrograehy using 5% MeOH: CHgImixture as eluent to give
compoundLl (6mg, 40%) as thick syrup.
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