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‘Figure S2. 'HRMN (250 MHz, CDCL,) spectrum of COB.
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‘Figure $3. HNMR (250 MHz, CDCL,) spectrum of BBCOB41.
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‘Figure S1. HRMN (250 MHz, CDCL,) spectrum of BB.
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Figure $6. Chromatographic profile of BBCOBA!.
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Figure 1. 2D chemical structures of (A) mp'-DDD, (B) mp'-DDT, (€) 00-DDT, (D) 0,5'-DDD, (E) 0,5’ DDE, (F) 0,5’ DD, (G) pp'-DDD,
(H) pp'™-DDE and (1) p™-DDT.
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Figure $4. Chromatographic profile of BB.
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Figure S5. Chromatographic profile of COB.
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‘Table 1. Docking affinities (kcal mo

for DDT and related compounds, optimized by DFT, binding to insulin pathway proteins

[ Short mame PDB_ID 7 “DDT_mpDDD mp DDT 0o DDT o7 DDD_spDDE_op DDT 77 DDD_pp DDE.
Cell adhesion

Plotlin 2 Flod  lwin 64300 6100 66200 61500 60200 6100 62200 55200 65202
Cytoking/Cytokine regulator

Eotaxin3 TSCI I 55200 53200 55200 54200 51200 56200 56200 52200 56200
‘Suppressorof cytokinsignaling 3 SOCS3 _ Jhmh 72200 71200 80200 6900 69200 71201 77200 T1=00 66200
'DNA binding protin

Forkhead box protein 03 FOXO3A %86 50200 54200 54200 57200 57200 61200 50200 56200 51200
EndocytosisBxocytoss

Cdet2interacting proteind CIP4 2k 65200 67200 66200 60201 6200 62200 59200 63201 61200
Hormons/Growh Factor

Insulin Insuin_lmso 5600 50200 57500 55200 5501 55200 -55:00 56200 57202
Transription egultor

Proten Sial ol Ibn 63500 59200 65500 63200 63200 62200 64200 61200 60200
Hydrolase

Raslikeprotein TCI0 TCIO 2ax 58201 60200 6200 56201 56200 62200 S7=00 59201 59200
Tyr-protin phosphatase son-eceplor St 305 6000 59200 59201 6002 56201 60201 59201 58200 57200
oypell

Phosphatase and tensin homolog PIEN  lds 71200 69200 77200 69200 6900 7100 66201 71200 67=00
Tyrprotin phosphaase non-receplor PTPIB Jeax 62200 60200 64200 6100 59200 61200 66200 62200 61200
ypel

e protein phosphaase PPLE PRIB 1570 5000 49200 49200 48200 45200 49200 47200 49200 48200
catlyie suburit

CAMPICAMP.ioibiced GMPY'. PDEIOA  2wey 73200 78200 74201 66201 76200 75200 69200 §1=00 5200
S'-yalic phosphodietcrase 104

Tmmuncsysiem

Tumor necrosisfctor TNE 3] 59200 57:01 62203 56201 58201 62202 56200 58200 S8=01
Insuli rceptorsubsine 2 RS2 3gx 33201 33200 33200 30200 32200 34200 3201 32201 34200
g

Amilorde-sensiive sodiumchannel  ENC  1i%h 63201 6200 65202 61200 61200 65201 65200 62200 63201
subunit bets

OnidoreductsciMetal BindingProten

Cytoplasmic protcin NCK2 Nek2 IS 56202 57200 5401 56200 52201 55200 54202 55200 52200
‘EHdomain-continingpeotcin | EHDI %6 55200 63200 64200 55201 $8+03 56200 53200 61201 56200
Nitriconidesynihase. induciblc INOS_ 3wt 71+03 74203 73202 67204 7101 75203 69202 74203 76202
Phosphoinositde 3 Kinase Gamma.

Phosphatidylinositol 3cinase PIKpUO I8y 7101 74200 72201 64200 69200 69202 69201 70=00 82200
‘catalytesubunit

Phosphotansierasc

Extracellulasignal ceglaediinse ) ERK2  Jok 67200 66200 69200 66200 65200 67200 66200 65200 68200
Protcn binding Transicrase

Adaplermoleculectk Ch a5 60200 61200 61200 62200 55200 64200 60200 59200 59201
Symtasinbindingprotein 4 Syip  lw4 67200 68201 6700 67200 63201 66200 65200 63200 73200
Seine/Thesonine Protein Kinase

Proto-oncogenc ¢ RAF RAF I 54200 56200 60200 51200 51200 57200 53200 56200 54200
Signal wansducion

sl receptorsubstne | IRSI g 72202 68200 72200 70202 71200 74200 70=01 70200 72200
Signaling protin/Gene regalaion

Growih factor receplorbound proein 2 G2 ljyr 5600 54200 59200 55201 54200 56200 53200 55200 55200
Signaling inositol polyphosphate SHIPY 2y 52200 51200 55200 57200 51200 56200 54200 53200 54200
phosphatase SHIP Il

‘SHCransforming protein | SHC Lo 64200 60:01 62200 59200 58200 -S7:01 5600 62201 65201
Sonof sevnlessprocinhomelog | SOS-1 Ixdt 78205 75204 71201 68=01 72200 77203 70201 79201 70200
Son of sevnless procinhomelog | SOS-1 ldsh 6801 72200 69200 65200 62200 66200 67200 71200 68200
‘Agout signling procin AP 1T 54200 54200 53200 55200 49200 53200 51200 50200 52200
Tumornecrosis fctoe receptor | TNFRI lew 61200 59201 63203 61201 58200 6101 61200 59200 61200
‘GTP-binding potcn Rhch RHEB  Ixs 72204 74201 75202 63200 65205 67200 64200 72=01 76200
Steuctural proteinProtin binding

EH domain-bindingprsci | EHBPI 289 5801 56201 59200 54200 §5:01 59201 57200 56200 59=01
Transcripion

Forkhead box protcin O1 FOXOI 36 53200 53201 52200 53200 48201 54200 51200 53200 5000
Forkhead box protein 04 FOXO! _ 32c 52200 52201 56200 54200 51200 53200 51200 52200 49200
e

Proten kinse C thetatype PKCO  Ixd 71200 76200 75200 6901 77201 79+00 72200 75200 80200
Proo-oncogene tyrosine protinkinase Fyn lzb 7901 74200 73200 67200 69200 76200 75200 71200 73200
AN

GlgA glycogen synhase: GS 2w 59200 58200 58200 56201 $4200 59200 55200 56200 $8=00
nsuli rceptor RS 6701 70200 68201 65200 6300 71200 66200 66200 72200
Phosphatidylinositol 3xinase POKPSS  IWo 56200 55200 59200 52201 52200 6100 53200 56200 $8=00
Colun Noterminal Kinsse 3 INK %3 74200 75200 75200 68200 71200 79200 73200 74200 75200
Ribosomal proten S6 kinase beia|  PIOSGK 3262 75200 77200 77200 6700 67201 74200 72200 76200 72200
Glycogen synhasc kinwse 3bes GSKIB IS 74200 79200 71200 6700 78200 66200 65201 79200 83200
Sl Th-prte kinase Sgk| SGK s 80200 76200 7901 71200 75200 §4+00 7406 76200 80200
Mammlian target o rpamycin MIOR 2w 74203 72200 74200 70200 67200 73200 69200 74200 71200
Racgamma Ser/Theprotinkinase  AKT3 2008 73201 72200 72201 7104 66200 71200 70200 70200 7004
Rac-beta See/The-protcin Kinase AKE2 209 72200 69200 75200 73202 71200 70202 74200 68200 70201
Rac-alpha Sr/Thr-protin kinase AKEL 3 77205 87200 $4207 59200 76210 89200 73207 §6=00 95200
5 AMP-actvated poten kinase AMPK 28 77202 £1200 78206 74204 77203 £0+04 $0=04 77200 75200
ATP.ciate synthase ACL  3mwd 78200 78200 7900 70201 77200 75200 7100 79200 75200
Dol specifiity miogenacivaed  MEK2 10 72206 77204 71202 60200 73205 69203 67200 19200 79206
protin kinase kinase 2

Dol specifiity miogen-acivaed  MEKL %55 6800 71203 68200 61200 64201 63200 61201 69200 71200
protin kinase kinase |

TranferaseTransferse ahbitor

CAMPdependentprocin kinase alpha- PKA Jgs 8102 $3205 79204 7100 70203 75200 75203 86202 79200
catalytic subunit

Traslaion

Eukaryoic translaion niation facor cIF4E Iwkw 8500 83200 85200 7603 7200 84201 $5200 §1=01 82200
4

Trlsion nision fcorclF2B 2B des 64201 62200 64200 65200 63201 63200 63200 6300 64200
suburit alpha

Trlsion nision ficorclF2B. 2B IS 6700 68201 69200 7000 64200 69200 67200 69200 66200
subunit dela

Traslaion ntiaion ficorclF2B <8 3joi 5801 56200 59200 5400 55200 57200 56200 56200 57200
suburit epslon

Eukaryoi translaion iniaion facor 4EBPL hxg 5100 50200 50200 50200 45200 47200 46201 S0=01 49=01

4E binding prtein |
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Figure 2. Signal transduction system rlated 1 insulin receptor acivaion. Protci i yellow boses correspondto those it the greaest theoreical affnity
scores for DD and ts derivatives (adapted from refence 39).
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Table 3. Effect of the sodium hypochlorite concentration

Hypochlorite Absorbanc
iy

‘Allantoin solution
solution / % (v/¥) Blank solution

soluior (160 ymol L)

s 01182200015 02956200163
10 0133420003 0562420052
is 0195200031 04872200178

Results are average of 5 consecutive measurements.
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‘Table 5. Effect of the reaction coil length

Coil length / Signals/ ratio
em Blank solution _ Alantoin solution® __(A1/BI®
50 00980003 040720018 g
100 00520003 058520032 1134
150 00520003 063320015 1219
250 00550002 07110011 1295
350 00550003 075020033 1360
400 00580002 062320020 1081

*Alantoin standard solution 200 pmol L~ "Ration of signals between
Alantoin and Blanck solutions. Results are average of 3 consecutive

measurements
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‘Table 6. Removal of interfering compounds

Proposed procedure Reference method

Sample. Unireated Treated Unireated Treated
Removal / (ymol L)

Al 1322248 T4z16 77291 715269

8 1158266 652211 6572105 647263

A 155512 556215 553263 567278

At 110315 749227 720+ 100 732281

Results are average of 5 consecutive measurements.
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Figure 3. Effect of the phenol concentration. Blaak solution (a);
160 pmol L ofallantoin standard solution (b). Results are average of 5
consecutive measurements.
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Table 4. Effect of the phenol solution volume

Phenol solution / pL. “Absorbance
Siug. Total Blank Alanioin
volume _ volume solution solution*
33 1452 006520001 064720028
99 1485 005720002 06250020
132 1455 006420015 041420024

*Alantoin standard solution 200 pmol L1 Resulis average of S consecuive
measurements. The slug volumes of alantoin standard solution and
‘hypochlorite solution both were maintained at 13.2 uL.
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‘Table 9. Result comparison. Determination of Allantoin in soybean
dssues

procedure Reference method”

Sample (=3 (=2
ol of A-Ureide.
N 67552002 8222028
n 2722003 27582050
A 24552005 25092055
A 15392025 15112061
A 3972012 32412088
A6 59642036 50902271
A1 13842026 13412059
A8 13202 47052090
A9 45122100 4422067
Al0 30092052 20452028
Al 40762010 4069072
A 72002024 72652055
Al 471522049 4412088
Al 40742010 40552155

Results corresponding by gram of dry material,
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‘Table 7. Experimental variables

Parameter Range assayed Selected value
Phenol solution concentration/ (mol L) 016064 038
Hypochlorite soluton concenteation /% 515 10
Sodium hydroxide concentraton in hypochlorte solution / (mol L) 005.030 ois
‘Sodium hydroxide concentation n phenol solution / (mol L) 005-1.00 030
Phenol soution shug volume /L. 66132 99

Length of reaction coil / cm 50-400 250
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“Table 8. Performance comparison

Parameter ropnes Reforece’
Lincarrange / (umol L) 30260 B
Linear coeffcient /¢ 09995 -
Relatve stundard deviation /%~ <3(@=15) -
Limit of detetion / (umol L 10 -
Phenol consumpion / mg® 68 29
Hypochlorite consumplion  mg® 030 043
Phibalat consumption/ mg> 86 100
Waste generaton /mL 33 108
‘Sampling throughput /1t 3 3

“Limit of deecton estimated according 1o the 30 criterion ™ The
Iabes indicate consumpion and wase geneaton pe delenmiation,
repectively.
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Table 1. Composition of babassu and castor oil atty acids

it Composition %
Babassu ol Castoroil’
Capilic 50 -
Capric 60 -
Lauric 40 -
Miristic 0 -
Pamitic 80 07
Stearic 45 09
Oteic 130 28
Linoleic 20 44
Ricinoleic - %02
Licosanoic - 03
Diidroxiesiaric - 05
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Figure 1. Diffratograms of (@) SICO,, (b) [SICO, + 10 + St(OH) | and
(©) SOXH,0.
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Figure 3. Viscosity of (a) BB and (b) COB.
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Figure 4. Chemical structure of the ricinoleic acid.
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‘Table 2. BET specifc area, pore volume and pore size:

Sample Specifc surtace area/ (nég")____Pore volume / cr’g") Pore size /A Pore width
50, 2029 0004 563 mesopore
S1C0, + $10 + SrOH)] 20308 0003176 5208 mesopore
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Figure 6. Conversion rates NMR versus GC.
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Figure 7. Reusability of catalyst on biodiesel conversion.
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Figure 5. Viscosity of BBCO.
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Table 3. Physicochemical characterization of BB, COB and BBCO41

Pacameter etk Bl \rpesioo N 14214 ANP 192"
Wibass_Cutorol_B3___COB__BBCONT
Kinematic viscosty 1 80°C G 57 30i s 35 155 45 1960 3550 3340
Density a1 20°C/ g ey 09M9 095 00 094 02 m 086090 08509
Fash oo, min/°C w0 W oms o B s 1w
Acidity index (mg KOH ) 085 0% 03 040 045 OSmm  OSmm 0S0ma
S e G 00 0w om0 oo s 0o
- w2 ses 953 " ws %3
. 4 um s " -
lodine index /g 1, per 1005) 26 @B %9 oW R
Freegycerin, max./ 5, mass 0 os 0w 0@ o2 om
o ycern, max. %, mass 019 ot ol o 0 03
Mosoacilgycerol %, mass 06 0ws  osu " I
Diacigycerol /%, mass o2 o o = 02 0
Teaciglycerl /%, mas 0 oms 0w " 02
Coppersipcomosion a S0°C B bbb b mwd et

s not applicable.
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Figure S1. 'H NMR (300 MHz, CDCL,) spectrum of compound 1.
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Figure S2. C NMR (75 MHz, CDCL) spectrum of compound 1.
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Figure 3. Selected NOESY correlations of 2.
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Figure $5. "C NMR (75 MHz, CDCL,) spectrum of compound 2.
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Figure §3. H NMR (300 MHz,acetone-d) spectrum of compound Ta.
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Figure S4.'H NMR (300 MHz, CDCL,) spectrum of compound 2.
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“Table 1. Parameters of the calibration curves and student f-test

Amino acid Equation:y=br +4 B N T ™

Lystine ¥=07387c 00170 09993 5 654125 31824
L Arginine ¥=0.7993x +0.0406 09935 7 26662 25706
Liysine =04032¢ +0.0080 09997 8 134818 24469
LOmithine =04026x +00105 09933 s 208249 24469

“Values obained by student test distibution (n = 5 % correlation coefficient; Te: value calculated; Tt: value table.
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‘Table 2. Accuracy, recovery and repeatability parameters for quantifications by CE-MS method developed for the quantification of amino acids in the
urine of donors

L -
alm 1%
proves ey T = 52 W o En
s isi3 2 w2 I 90 3
o o 29 o 9 a
Ui i 3 I w07 50 010 P
s o1 i w3 u s 2
o 50 50 50 90 0
Uiy i 1o e itto s 53 u
s 04 I 62 a 1 w0
mo sy W 1 54 94 w0
Lomitine i 103 20 o > 07 w
s o0 i w03 53 0ss u
0 s % 9 By %t s

“Average of 5 determinations: *CV: coefficient of variation.
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Figure 1. CE-MS base peak clectropherograms of cystinuria-relted
amino acids at a concentration of 45 pg L. Peak identifcation.
A: intemnal standard (L-yptophan "CN), B: L-cysine, C: Lysine,
D: L-arginine and E: L-ornithine. Peaks reconsiructed according o
the ratio mz of analytes and ther rspective migation time obtained
under the experimentall established conditions. Conditions for ESLMS
analysis were 4 SKV, emperature 275°C and N, pressure 20 bars.Silica
capillary without intemal coating, 50 pm .. and 70 cm length. Sample
volume inected: 20 aL. The separaton occurrd at 300V crr’ and 2 psi
pressure for 105, The background electrolyte CE was 1.0 mol L formic
acid in 10% of methano! in water. Mass ful scan: s 100300 rato at
the positive mode.
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Figure 1. Diagram of the photometer. Tr =transistor (BCS47); LED = light
emiting diode, I, = 660 nm; gt = flow cell body, borosilcate glass
twbe, inner diameter of 1.2 mm; = radiation beam emitted by the LED;
1= radiation beam afier crossthe flow cell window; Det = photodetector
(OPT301); Si = generated sinal (mV); in and out = input and output of
‘solution, respectively.
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Figure 2. Diagram of flow system. Pp = peristaltic pump: Cs = carrier
solution; S = sample o standard soluton; R,, R,and R, = phibalate solution
(0.2mol L, pH 4.0, sodium hypochlorite solution (10 %), phenol solution
(0.48 mol L), respectively; Es = eluent solution, 0.5 mol L* NaCl;
W= waste;V,, -V, = three way solenoid vlves; Rec = circulating solution
through their soring vessels; Re = esin column; B,, B, and B, = reaction
coil of Teflon tbing, 0.8 mm inner diameter and 25, 50 and 150 cm
long, respectively; x,, X, and x, = jointing devices machines in acrylc;
Wb = water bath at 40°C; Det = LED-based photometer; Br = bubble.
removing chamber, 20 L inner volume; Brs = bubble removing stream.
Continuous and doted lines in the valves symbols indicate the flvid
pathway when valves were switched OFF and ON, respectively. Arrows.
indicate the pumping dircction.
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‘Table 3. Limits of detection (LOD) and of quantifcation (LOQ) oblained
from the calibration curvs of amino acids

Amino acid LOD/ (umol L) LOQ/ (umol L)
Lystine 142 290
L Arginine 73 2545
Liysine 307 1100

L-Omithine 867 08
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Figure 2. FT-Raman spectra of (a) authentic cystine crystals and
(b) microcrystals collected from the urine sample. The intensity scale
‘was adjusted for comparison.
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Table 1. Sequence of the analytical run

Step Event . v, v, v, v, A V,  tme/s Gy
1 washing column 0 0 0 0 0 o T 10 B

2 nserting sample 1 T 0 0 0 0 T L0y

3 inserting R, 0 1 1 0 0 0 0 w04 a6
4 inseting R, ' ' 0 ! 0 0 ' 404y

5 nserting R, 0 T 0 0 1 1 oy
6 displacing sample 0 0 0 0 0 ' 0 woar

7 insertig clueate [ 0 0 0 0 1 0 100 -

“Selected values. The “1” and “0" indicated that the corresponding valve is switched ON and OFF, respectively: n, and n, number of sampling cycles.
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Table 2. Alkalinity effect on the analytical signal

NaOH concentration/ _ Hypochlorite Phenal
(mol L) absorbance. absorbance
005 0132 0100
008 0176 o116
015 0432 0331
030 0012 0434
100 - 0088

Results average of 5 consecutive measurements.
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Table 1. NMR spectroscopic data for compounds 1 (CDCL,) and 1a
(€D,C0) (300 MHz *H and 75 MHz "C)

1 [
Poion e G md T oot by d /)
T 492.C 477,C

2 146,CH 686,52  1239,CH 715@50)
3 M86,CH 82352  M66,CH 83050
4 1640, 1495.C

u, 192.c 1166,

s 1564,C i583,C

6 1015,CH  691() 1030,CH  697()
7 12,c 4.

8 1425,¢ 1317,

81 1296.C a1,

9 1%07.¢ T6CH  5700)
% 1260,C 1390,

ICH,  173.CH, 25969 178.CH,  257()
SOCH,  S65.CH, 3926 569,CH,  391()

8OCH, _ 611.CH__ 401(6) 610.CH,  382()
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1 1a 2
Figure 1. Chemical structures of compounds 1, 1a and 2.
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‘Table 2. NMR spectroscopic data for compound 2 (300 MHz 'H and 75
MHz °C, CDCL,)

Position 0, type 8, J/H) ___HMBC(CoH)
392.C H2HT
2 S62,CH,  225(6,134;  HAHIVH-IZHA
20544, 134;20)
3 210.C H2H4
4 S01,CH, 200, 112) HE
229(d4, 112,20)
s 363,CH 179 (m) H13
6 521,CH 105(,62) HHAHA1
HIZH-13
7 71.9,CH 414 (m)
8 241,CH, 162 (m) HI
9 365,CH, L8S (m)
10 1763,C HI
i 206,CH, 076 H12
2 299,CH, 10365) H2H1L

B 209,CH, 104,64 H4
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Figure 2. HMBC (H 7 C) correlations of 1 and 1a.
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