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Supporting Text
Degr adaltkieotno golfut aric acid

I n the sample inpleto®lnst aorfi c8iSaddiydat (it Fhiegiuer ed i S
peaks are observed in the chromatograms whic
deaiivziknegt ogl ut ari c acid have noted this proce
results in diffebtlkatutdgls 0 mMéraic® It hemsc asfe of M
derivatiUkatoghubéric acid, three p-paksiasmde d
t et ABRIKMS der (i 3Mdtei vyed erence st andearsd men jneacstsi GIPs
for the three different len utthien gr epfeearkesn cien stthaen d
hi ghest peak i Wkteetnosg Ituyt,afkdel tl oogwesi -8f aor skce taccg Ildut ar i
acBdFi gure S14), this was nqtFitghug etlBabegmif amat &l
peak inoenbesyfor the thrlketpgaks anssoaicaided

additional ketoacids are present in the sampl

Retrosynthesis

Three comprehensive retrosynthe8b2, pantwaybi
the deconmdtercwdtessd can bénf congdleanse Tabé mi S8I11 . r e
i cy manttHersmochemical reactions are | imheed; |
energy nétaeslbandatrebpeseebond breakitngs pupmat h
hydrogen mol ecules that over conoenst hteo ednoturba nec ea
bon(ds)

The process begins by breaking siii9l & obdrmdan

two radical i ntermedi at es. These intermediat
el imination or any combination of the two. T
atoms | eads -gloelslt arhd lee ccu lgedsed el nr esa@rtgp o @& $1 €&E N
diradical s. For the purposes of this retrosy]
instability.aclesti ahgexad@®@FBEFBA can undergo two
breaki ngomeo e smecti hnygl trhaedi c al and hydroxycar |
and the other producing the hydroxyl radi cal

hydrogedasd aore a@aldemmea b g 0t wghodsi sci abhiyldiratsigeesn addi t i
met h@H)e dr hydrogen el i mi nat)i;orbottch mroeplme whest



to occur durhwndr oc(a#a,bSoidgsi iltacdmel odc et y | radi cal 0 |
a hydrogen at analcdeernh ypHéd)d uCcide haycder ogen el i mi nat i
(ECCO)Yhi s process can be repeated for | arger m
interstellar i ces.



Tablle Bxperi ment al conditions used diand @ dhtieg stth

mol ecul ar rati o, i ce Erhriocrksn @ sns raantd oisr. raardei aotni o
Experi | ce Comp Rati o Thi c K marm
1 C H:C Q:C OH.0 1.1: 1. 1200 N
2 CHCQ 2.2:1 1200 N
3 CHCOQ 1.7:1 1200 N
4 CH4#C QCO 1:1. 1: 1380 N
5 CH:C QCHOH 1.4: 1. 1070 N
6 C H:C Q:H0 1.1: 1: 1220 N
7 C HC HOHC Q 1: 1. 8 1290 N
8 CHC HOHC Q.CH 1:12:.1 . ° 1290 N
9 C HC HOHC Q:.CH 1: 288 1300 N
10 CoHeC Q 2:1 1320 N
11 C2He:C Q:CO 1.2:1. 1600 N
12 CQCHCHO 2:1 1550 N




Tabl2ze Band Strengths used to identify mol ecul e

Mol ecu Vi br at Band Band St RefracRefes

Mo d e Posit (molec I ndm®x
(c'h c_nr)

H20 1.29 (9)
32 1660 1.2 Y7 (10)
3/ B 3280 2.0 48 (10)
1€Q 1.21 (11)
33 2283 6.8 'Y (10)
2 3+ 33 3596 1.25"§% (12)
€0 1.28 (13)
31 2092 1.32"7 (10)
1€H 1.28 (14)
, 33 3010 1. 407 (14)
€ HOH 1.296 (15)
, 3g 1026 1.8 'Y’ (16)
1EHE HOH 1.26 (17)
34 1090 7.35"§% (17)
1050 1. 417 (17)
88879 3.24'1§ (17)
1 &HeM 1. 27 (18)
Vi1 1462 3.76'9 (19)
, Vi 2 817 1.99'1§ (19)
L1EHEHO 1.303 (20)
Vi 2 1428 1.009"7 (21)
2Vo 1721 2.98"17 (21)

Band strengitshest eapiec alfl ynolnabel | ed species.
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Tabl éd n$3dasedptsognnd&mt € JfOAH0i cel dnk) .
Peadakfst er dE®osition

Posit @on | dent Referel
4288 v+l H (7)
4198 Vatwl€H (7)
3662 dangl i (22)
3624 vi+vlEQ (23)
3611 v v IELD, (23)
3507 v witQ (23)

34663353, vi/vs H20 (23)
3000 vt H (7)
2904 vitEH (7)
2814 v+t € H (7)
2348 v:1€Q (23)
2322 vz 1ELOLD (23)

2282, 2: w'taQ (23)
2045 wlto (23)

16318 09 v2 H20 (22)
1297 il H (7)
732 vi H20 (22)
644 w1t Q (23)

NotlLe.i ndi cates the | attice vibrational n
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Tabl é n$4.ared absor p'tfidbtiHiaces i @hmehtrsAf ok hr
Peaks irbred dinda® ) on (

Posit @on | dent Referel
4285 v+l H (7)
4195 Vatwl€H (7)

3633624 wvi+wl€Q (23)
3578 v v1E€'9, (23)

3533509 2w wl&€Q (23)
3 457 v, i€, (23)
29909 i€ H (7)
2905 vitEH (7)
2810 v+t € H (7)

2347234 wl€taQ (23)

22858326 ;1€ Q (23)
1296 il H (7)

644 wlE o (23)




Tabl eamBared absorptli€CaonH€hsseghmeddsnAorl hr
PeakfsirgradilaX) on (

Posit @on l dentity Refer
4284 Vo+vsl € H (7)
4194 Vst l€H (7)
3643 dangling C (24)

362, 352 3( OH) (24)
3 570 2v; i€ Q (23)

3384, 320 3( OH) (24)
3000 v:tEH (7)
296 3( OH) (24)
2 976 31 iC2He (25)

29530 2¢ 3CEH) (24)
2905 vitEH (7)

2878752 3CEH) (24)
28009 v2+wt€H (7)

2732, 256 3( OH) acid (24)
2345 it Q (23)
2334 3( OH) acid (24)
2276 it Q (23)

2225, 219 3ErLE) (24)
2092 311€0 (24)
2067 311ED (23)
2041 318D (23)
2004 3CEIE) 2 (24)
180 3;€=0) HOCO (24)
1682 st€E=)ci d (24)
163 32 H0 3 € =0) (24,
1498 €2 (24)

1462, 1:*'€CH*E€Hasydeforr (24)
137103616313 1EHEHsymeforn (24)

1294 wltH (7)
1267 3t €I0)  aldiHg (24)
1006 31 € 0) (24)
644 wltQ (23)

Notielef i nes a bending mode.



Tabl é n$6.ared absor p'tfidbtiHiaces i @hmehtrsAf ok hr
Resi dauke) ( 32

Positidopr |l dentit Refes
3382, 3 s( OH) (24
2941, 2 3CEH) (24
1688 st&=cid (24)
1602 3T =0) (24

9109 31 € 0) (24)




Tabl7ée n$rared absor p'tfidbtHiaces i @hMehtsAf oF

Peaks irbred dinda® ) on (
Posit @on | dent Referel
4286 vo+vzl€H (7)
4196 Vatwl€H (7)
36337624 wvi+wl€Q (23)
3579 v v1E€'9, (23)
35330509 2w w'€Q (23)
3476 v, i€, (23)
3000 i€ H (7)
2905 vitEH (7)
2812 v+t € H (7)
2347 vl€Q (23)
2322 vz 1ELOLD (23)
22821263 ;1€ Q (23)
1296 il H (7)
64 4 w1t Q (23)

hr



Tabl8d n$r ar ed sash sgnrnpdti®csth Hiacre (5000 nA, 5 hr
PeadkfstraeradilaX) on (

Posit @on |l dentityRefer
363366 23 vi+vl€ Q0 (23)
3534 3( OH) (24)
3508 v, wl€Q (23)
34 0382 2380 9 5 3( OH) (24)
3000 vsl1€H (7)
2967 3CEH) (24)
2962 3( OH) (24)
2904 it H (7)
2 8 8208 6248 2 4 3( CH) (24)
2742 3( OH) (24)
2582 3( OH) aci (24)
2345 v:1€Q (23)
2 2 8272 7222 7212 ¢ viEQ (23)
2242 3QH) aci« (24)
2 0 9230 8290 8 3 311€0 (23)
2067 3:1€'H (23)
2041 3:1€'H (23)
18009 30€=0) HOC (24)
1682 st€E=)ci d (24)
1673 32 H0 3 &€= 0) (24,
1589 3 €=0) (2)
1500 3PE2E) (24)
14210370 €HEHdeforn (24)
1295 i€ H (7)
1261625 2 3*€I0) aliiHg, (24)
10815009 3*€i0) (24)
88762 i O%D) (24)
643 w1t Q (23)
635 W OCO) ac (24)

Notielef i nes a bending mode.



Tabl9eg n$rared absor p'tfidbtiHiaces i @hMmehtrsAf oF hr
Resi dauke) ( 32

Positidopr |l dentit Refer
3 6 1345 1394 5 3( OH) (24"
2952891 3CEH) (24)
1688 st€E=)ci d (24)
1636 3 €=0) (24)
1557 3*E2E) (24)
1396 l€HAERdDdef orn (24)
12610229 3t&0) aliHg, (24
1089 3*€i0) (24)
89,265 U O%D) (24
(

621 i OCO) ac 24
Notielef i nes a bending mode.
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Tabll®l Bf rared absor piHIBQ G cgnmMENDS har
Peaks irbred dinda® ) on (

Posit @on | dent Referel
4 288 v+l H (7)
4 199 Vatwl€H (7)
4164 vi+wul€H (7)
385 vi+vl€Q (23)
3 587 v v1E€'9, (23)
3511 v, wl€Q (23)
3 010 i€ H (7)
2905 vitEH (7)
282 v+l € H (7)
2 364 v:1€Q (23)

2290, 2: w'taQ (23)
2094 wlto (23)
2041 318D (23)
1297 il H (7)

645 wlE o (23)




Tablldl isf rared absor p€HOGOASGEcegn MEONDS harg
PeadkfstraeradilaX) on (

Posit @on |l dentityRefer
4160 vi+val€H (7)
3635 d an gd( iomMg (24)
3 642 vi+v3l € Q (23)
3 523 3( OH) (24)
350 v wrtQ (23)

343 5342 2350 3( OH) (24)
3000 vsl& H (7)
2 956 3*€H) (24)
26 0 4 3( OH) aci (24)
2345 v:1€Q (23)
2279 i€ Q (23)
21 4 8 3Er1E) (24)
2140 3Er1E) (24)
2097 311€0 (23)
2067 3Er1E) (24)
2041 31E€H (23)
181 3!€=0) HOC (24)
1 648 st€=)ci d (24)
166 3 H0 3 & =0) (24,
1499 3*E2E) (24)
105 lCHrEHRdeforn (24)
1 269 valtH (7)
1286 %25 3(*€i0) alidiHg, (24)
184 100 3(*€i0) (24)
89877 U OHD) (24)
643 vt Q (23)
69 U OCO) ac (24)

Notielef i nes a bending mode.



Tabl el Bfilrared absor pfiCB8@Hiases i @hmehtsAf o5 hr
Resi dauke) ( 32

Positidopr |l dentit Refer
3520, 3 3( OH) (24)
2955 3tTH) (24
182 stC=cid (24
1309 RS (24)
190 l1CHrEHdeforn (24)
123 s(1Ti0)  aldiHg, (24
168 31 Ti0) (24
786 U O%D) (24
68 i 0OCO) ac (24

Notielef i nes a bending mode.
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Tab$®Infrared absor p€iHB @ Q/alsHOIHgo e 580® om A, 5

Peaks irbred dinda® ) on (

Posit @on l denti tRefer
4 248 v+vl€H (7)
4 159 s+l €H (7)
385 vi+vsl€Q (23]
3507 2v: i€ Q (23)

3440, 3414 vil€HOH (27,

30100 299 i€ H (7)
2986 Combi nt&t0Hd ( 27,
2951 v, € HOH (27,
2934 Combi nt&tOoHd (27,
2922 Vol € HOH (27,
2 930 vitEH (7)
2836 vs! € HOH (27)
2816 v2+wt€H (7)
2805 2v.1 € HOH (27,
2 354 i€ Q (23)

2287, 2: it Q (23)
1475 sl € HOH (27,
1460 vi g € HOH (27,
1425 vs ! € HOH (27,
1336 ? (27,
1297 il H (7)
1111 vi t € HOH (27,
1073 v € HOH (27,
1010 vl € HOH (27,
645 vwitaQ (23)




TabS$S®&l nfrared

absor p€iHe @ QlalsHOIHgo e (580 ® om A,

Pe akfstreradila))i on

(

Posit @on |l dentityRefer
4286 Vo+v3t € H (7)
495 it €H (7)
3634 d a n gd( iOMg (24)
3 622 vi+vslEQ (23)

3580, 3¢ 3( OH) (24)
366 v, wl€Q (23)

3404, 3271 3( OH) (24)
2999 it H (7)
2967 3PEH) (24)
2925 vl € HOH (27,

2903, 2¢ 3PEH) (24)

2832870, 2 3( OH) aci (24)
2 344 it Q (23)
2276 it Q (23)
2092 311€0 (23)
2067 3CErLE) (24)
2042 31€'H (23)
188 3:!€=0) HOC (24)
1 628 st€E=)ci d (24)
167 3H03€E=0) (24,

1582, 1°¢ €T (24)
1462 vigd €HOH (23)

162, 13¢€EHEHdeforn (24)
1 259 witH (7)

1296186 3C€I0) alidiHg, (24)
1113 vi £ € HOH (27,
1073 v € HOH (27,
1008 vl € HOH (27,
87133 i O%D) (24)
643 vt Q (23)

Notielef i nes a bending

mo d e .

5



Tab$ el nfraredn absoir pri# COBEECHDH ce (5000 nA, 5
Resi dauke) ( 32

Positidopr |l dentit Refer
3474, 3 3( OH) (24
2945, 2 3CEH) (24
183 (C=cid (24)
180 L) (24)
181 l1CHrEHdeforn (24)
935 31 &i0) (24
566 i 0OCO) ac (24)

Notielef i nes a bending mode.
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TabS$S&l nfrared

absor pp€iHOBQa®si gemebhoB80f oA,

P e adkfst er

de@®dsi tion

Position ( I dent Refereil
4287 v+l H (7)
4197 st tEH (7)
3665 dangl i (26)
3623 vi+wl€Q (23)
36009 v v 1ELD, (23)
3507 v, wl€Q (23)

3479, 3388, vi/vs H20 (26)
2999 vilTH (7)
2904 il H (7)
2812 V2ot tEH (7)
2348 v:1€Q (23)
2318 vz 1ELOL D (23)

2294, 2273 w'ta (23)
1635 v2 H0 (26)
1296 it H (7)
7109 v H20 (26)
648 vt (2)

NotLe.i ndi cat es

the | attice

vi brational

5

n



Tab$RBInfrared absor p€iHI@Ya®isc gnMmMe®@G& rhAr 5 F
PeakfsirgradilaX) on (

Position |l dentityRefer
365336 32 d a n gd( iOMg (24)
3 632 vi+vslEQ (23)
3524 3( OH) (24)
367 2v; wl€Q (23)
3410838, , 322 3( O HW/vs H0 (24 2
2999 it H (7)
2990 3( OH) (24)
2965 3CEH) (24)
2904 3CEH) (24)
27128693838 3( OH) aci (24)
2 364 it Q (23)
2294, 2278 it Q (23)
2234 vaiElold (23)
221271 8 4 3CELE) (24)
2093 3( OH) aci (24)
2092 311€0 (23)
200 3CELE) (24)
2042 3:1€'H (23)
180 3:!€=0) HOC (24)

1 668 st€E=)ci d (24)
160 3, H0 3 €= 0) (24,
1562, 15¢C €T (24)
184, 1361'€CHIEHdeforn (24)
1 249 witH (7)

1 296 3C€I0) alidiHg, (24)
1075 v € HOH (27,
102 vl € HOH (27,

73 v H20 (26)

68 vt Q (23)

Notielef i nes a bending mode.



Tab$®Infrared absor p€iHI@Ya®isc gnMmMe®@& rhAr 5 F
Resi dauke) ( 32

Positidopr |l dentit Refer
3465323 3( OH) (24
297 3CEH) (24)

182 stE=cid (24
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Tab$®l nfrared absor p€iHbEhHOHIB @igmene(nT GO & omr A, 5
Peadkfst er dE®dsition

Position |l denti tRefer
3623 i+l €Q (23)
3620 ilEHEHOH (17,
3506 v, 1€ Q (23)

3413, 3338, w!EHEHOH (17,
2970 wIEHIEHOH (17,
2934 Vivis EHLEHOH (117,
2888 wiCHEHOH (17,
2346 it (23)
2271 it Q (23)
1479 viERIEHOH (17,
1452 wIECREHOH (17,
14109 vig¢s ECHECHOH (17,
1402 wICRIEHOH (17,
1383 Combinat (17,
1367 wlCREHOH (17,
1323 Combinat (17,
1257 wirEREHOH (17,
1251 WCREHOH (17,
1069 id ERIEHOH (17,
1049 ig ERIEHOH (17,

102160 10 wiCHREHOH (17,
869 iz EREHOH (17,
803 id ERIEHOH (17,

650 641 vwitQ (23




Tab$2édl nfrared absor p€iHbEhHOHIB @igmene(nT GO & omr A, 5

Peadakfst er dE®osition

Positidon Il dentityRefer
3629 v( OH) (24"
3 602 vi+wal€Q (23"
3506 v, 1€ Q (23

3993393225085 w!CHEHOHVW OH (17,
2996 vEEH) (24
2970 v!EH € HOH (17,
2935 v( OH) (24
2934 valvi g €Hs' & HO H (17,
2880 vEEH) (17,

27120578 v( OH) aci (24
2 304 it Q (23
2 277 it Q (23
2140 wito (23"
2093 wito (23"
2 06280 4 3 3(*Er1E) (24
1682 3t€=0) (24
1668 3(* € = O3(H0) (24,
1456 l1CHrEHdeform (24
1417 vig¢ CHIE HOH (17,
1402 viIEH €EHOH (17,
1367 vsl€CHE HOH (17,
13401321 EH'€Hdeform (24
1297, 12¢€ i EHEHOH (17,
1067 vidd EH'E HOH (17,
1026, 101nitE€CHECHOHVEEIO) (17,

643 wita (23]




Tab$edl nfrared absor pr€iHbEhHOHIB @igmene(nT GO & omr A, 5
Resi dauke) ( 32

Positidopr |l dentit Refer
3465 3( OH) (24"
2930 3CEH) (24)
188 st€E=)ci d (24)
1543 3PE2T) (24)
1386 l€HAERdDdef orn (24)
1283 3*€I0) alidiHg, (24)
1077 3*€i0) (24)
842 U OHD) (24)
537 U OCO) ac (24
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Tab%$2e nfrar ed

P e adkfst er

Position |l denti tRefer
4288 v+t EH (7)
4195 vs+Vvat € H (7)
3624 vi+vsl € Q (23)

3622, 3577 w'€HEHOH (17,
3507 v w'€Q (23)

350364 1393435291 w'EHEHOH (17,
29909 ;1€ H (7)
2971 wiEHRIEHOH (17,
2935 viviss EREEHOH (17,
2902 witH (7)
2888 witHEHOH (17,
2871 Combinat (17,
2823 Combinat (17,
2812 v+ l€H (7)
2785 ?

2369 vstv tEQ (23)
2347 i€ Q (23)

23227317 v;1ETOID (23)

229212 7212 6 0 i€ Q (23)
1480 vslEHRIEHOH (17,
1450 elEHRIEHOH (17,
1406 wiEHIEHOH (17,
1383 Combinat (17,
1365 vlEHRIEHOH (17,
1339 Combinat (17,
1296 witH (7)
1272 i EHIEHOH (17,
1251 witHEHOH (17,
1067 vid EH'EHOH (17,
1048 vig CH!EHOH (17,

102150 0 9 it EREHOH (17,
868 iz EHREHOH (17,
804 vidg CEHEHOH (17,
64 3 vt Q (23)

Nadd indicates a | attice mod

absor p€HMHOHYB O/ 'EHheret § 5000
de@®dsi tion

D

nA,

[
<



Tab32ZI nfrared absor p€HWHOHIBY ' ECHheret £ 500 nA, !
Peadkfst er i(T&adiati on
on | Il denti t yRefer
v+t € H (7
v( OH) (2
vt+vl€Q (2
7
2

a

T
o
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vitEHIEHOHY( OH (1
v, wl€Q (
lCHEHOHV OH( 17,
1€ H (7)
vwICH €EHOH
v( OH)
vavi st € 1€ HOH
Vll?:H,
wlCTH € HOH
vEEH)
v( OH) aci
witQ
wli€tQ
v( OH) aci
Vlléo
Vlléo
3CEreE)
3t€=0) HOC
3:€=0)
32H0 3 €E=0)
3:€=0)
3tEXE)
vl HIE HOH
l1CHAEHRdDdef or
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Tab3ZInfrared absorptfHWCHaABKLICfEHeaes( 5000

Resi dauke) ( 32
|l denti t Refer

Positimon (

3622, 3518,
2963, 291
187
1585
1411
1244
1 0 9190 2956 3
796
657

3( OH)
3C€H)
3t€C=Q)c i
32T

l&HEHdef orn
3 TI0)  alidiHg ,

3 €i0)
i O%D)
i( 0CO)

d

ac

(
(
(
(
(
(
(
(
(

24
24
24
24
24
24
24
24
24

nA,

[
<
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TabSzxl nfrared

absor p€HMHOHYB O/ 'EHheret § 5000

P e adkfst er

de@®dsi tion

Position |l denti tRefer
4 258 v+t EH (7)
4 169 vs+Vvat € H (7)
3624 vi+vsl € Q (23)
36228 3573 wiEHREHOH (17,
3507 v w'€Q (23)
3 550 23544 6,333 7, ilEHEHOH (17,
29909 ;1€ H (7)
2971 wiEHRIEHOH (17,
2935 viviss EREEHOH (17,
2902 witH (7)
2888 witHEHOH (17,
2871 Combinat (17,
2823 Combinat (17,
2812 v+ l€H (7)
2 768 ?
2 374 i€ Q (23)
239 vstv tEQ (23)
2 302 V31 €L O D (23)
282 326 it Q (23)
1480 vslEHRIEHOH (17,
1450 elEHRIEHOH (17,
1420 ?
1 420 wiEHIEHOH (17,
1383 Combinat (17,
1 366 lEHRIEHOH (17,
1296 witH (7)
1251 witHEHOH (17,
1067 vid EH'EHOH (17,
1 094 vig CH!EHOH (17,
102150 0 9 itEREHOH (17,
868 vi 2 € HBPC HOH (17,
8a vig ER'E HOH (17,
643 vt Qo (23)
NotlLe indicates a | attice mod

nA,

[
<



TabSagkl nfrared

absor p€HMHOHYB O/ 'EHheret § 5000
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Tab3ZI nfrared absor p€HWHOHIBY ' ECHheret £ 500 nA, !
Resi dauke) ( 32

Position ( | deynt it Refer
3411 3236, 3( OH) (24
2969, 2942 3CTH) (24)
183 tC=cid (24
1582 stE2E) (24)
14119368 l1CHrEHRdeforn (24)
(
(
(

1263 3(*&I0)  alidDiHg , 24,
826, 796 u O%D) 2 4)
67,642 i OCO) ac 2 4)
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Tab$&I nfrared absor pCiHFeC Qasei B MOVt %1 Af o5 hr

Peadakfst er dE®osition

Positi@on ldentity Refere

4393, 4309, Overtones/ CnHab (25, 3

388, 3621, vi+vt€Q (23)
3506 v, w'€Q (23)
2969, 296 vio * €2He (25, 3
2 9 4239, 5 Vg + V1 113C2H6 (2 5, 3
2879 Vs BCoHe (25, 3
2833 V2 + Vg + Vi 2°CoHe (25, 3
2723 V2 + Ve BCoHe (25, 3
2634 Vs + V1 2°CoHe (25, 3
2371 vs+tw 1€ Q (23)
2384 i€ Q (23)
2 322 Rk oal 04 0) (23)
288 B826 1€ Q (23)
1462 Vi1 113C2H6 (25, 3
1381, 136 V613C2H6 (25, 3
1113 ?
821 V1 2°CoHe (25, 3
643 vw'ta (25, 3

Notle i ndi cates a | attice mode.



Tab$S®l nfrared

absor ppEiHg'C Qasei B MOOt 5 Af 0 5

Peaks aftelrKddepositio
Posit@on ( l dentityRefer
4148 Combi n&Hd or (7)
3637 3( OH) dang!l (24)
3621 vi+wl€Q (23)
35209 3( OH) (24)
3506 v, WiTQ (23)
3399, 3242, 3( OH) (24)
3013 3CEH) (24)
29909 v:1€H (7)
2970 3CEH) (24)
29624960 vi o €He (25,
2936 3€H) (7)
2914 vs + Vi 1t €He (25,
2878 Vs L €He (25,
2 8 6298 3 7 3PEH) (24)
2759 3( OH) (24)
2721 V2 + Vg T EHe (25,
2602 3( OH) aci« (24)
2391 ?
2384 3( OH) aci( (24)
2342 v:1EQ (23)
23309 v+ 1€ Q (23)
2320 vwitioD (23)
2 2 9242 8202 7222 6222 5 witQ (23)
2171 3( OH) aci« (24)
2138 wlto (23)
2090 wlto (23)
2068 wield (23)
2 06270 3 9 3LEM1E) (24)
2011 3( OH) aci ¢ (24)
1807 3T =0) 1&® (24)
1678 3t€=0) (24)
1651 32H0 3t€=0) (24,
1498 1CHAEHdef orme (24)
1461 VllltzHe (25,
14411371 1CHAEHdef orme (24)
1364 V61€2H6 (25,
1296 VilCH (7)
1282 3:€0)  aldiHg , (24)
10009 3(tE€I0) (24)
821 V121€2H6 (25,
643 w1t Q (23)
629 G OCO) aci (24)
Notle i ndi cates a |l attice mode

hi



Tab$$dl nfrared

absor ppEiHg'C Qasei B MOOt 5 Af 0 5

Resi dake) (32

Positimon ( l dentit Refer
3473, 3337 3( OH) (24)
2955, 2924, 3CEH) (24)
1680, 167 st€E=)ci d (24)
1565 3PE2T) (24)

14 419368 l1CHrEHRdeforn (24)
1150 3*€0)  alidiHg, (24)
895, 845 U O%D) (24
642 U OCO) ac (24

hi



Fi gur@ TS R spectradHepfcathamediaxi den ( BOnioxd sdreeb gifGd)adi at i on, e
irradiation by energetic electrons at 500p nhaé TBHReO sKp ehcrtsr,a a(nad
before irradiation, (b) after irradiation, and o(clevtelaé i enicd
groups related to the reagents (green) and irradiation produ



