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1  Electronic Supplementary Information

2 Table ES-1 Chemical information on 41 musks with ready biodegradation and/or Daphnia acute data

Name SMILES Musk class | Log Log Log % Deg in RB test | Log Log BAF | Log 48h
Kowa Kowb Ko Ab ready test; | pef° BAF upper Daphnia
[ref] (method lower ) trophicb ECs°
301B, X trophic [ref]
C,D,F)
CCC(=0)occ(C
Helvetolide )(C)OC(C)c1cC Alicyclic 5.51 8.34 17 (D) 74 2.78 2.37 0['752]9
(c)(c)ccc
CCC(=0)occ(=
Romandolide | o)oc(c)cice( |  Alicyclic 4.45 7.49 68 (D) & 1.38 1.20 >([’f;(])°
c)(c)ccel
confidential Macrocyclic 5.37 6.33 82( B) P 3.17 2.76
confidential Macrocyclic 4.41 6.76 80 (D) P 2.41 2.26
confidential Macrocyclic 4.81 5.89 84 (F) P 2.80 2.58
CCOC(=0)CC(= P
o)oc(c)cicc( Alicyclic 4.45 8.34 89 (B) 1.38 1.20 0.544, P
c)(c)ccc
CC1cc(=0)ccce . 76 -0.237
ccccec=ccl Macrocyclic 5.26 6.89 70 (F) 3.74 3.65 (76]
confidential Alicyclic 5.37 8.60 19 (B) P 2.72 2.37
. €1Cc1c(=0)oC o 37 >0.173
Serenolide C(C)(c)oc(c)c Alicyclic 5.6 [37] 5.82 8.66 12 (C) 2.73 2.30 37]
2¢c(c)(c)cee2
cc(cyc=c(c)c( p
Sylkolide C)oc(c)(c)ycoc Alicyclic 49 7.84 67 (D) 2.45 2.23 >0.301, P
(=0)c1ccl
3-
0O=C1Cc(C)=CC . -0.409
Methylcyclope cccecceeccl Macrocyclic 5.88 7.31 70 (B,B,D,F) 76 4.48 4.04 (76]

ntadecenone
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Z-4-

O=C(Cccc=ccc .
Cyclopentadec cceceecl)cl Macrocyclic 5.33 6.96 84 (B) 76 3.74 3.35
en-1-one
5-
0O=C1CCcCcC=CC . 72
Cyclohexadece cccecceect Macrocyclic 5.82 7.33 (B,B,C,C,C.F) 76 4.35 3.87
n-1-one
0O=C1CCCCCCC 78
Ethylene .
brassvlate CCCCC(=0)0C | Macrocyclic 4.71 8.60 (B,B,C,D,F,F, 76 1.77 1.58
Y co1 FF)
Omega-
0O=C(0ccccecc .
pentadecalact ccceccci)cl Macrocyclic 6.15 7.17 84 (B,B,D,F) 76 3.83 2.95
one
Ethylene C1Cccccec(=0) 3.65
dodecanedioat | OCCOC(=0)CC | Macrocyclic [%6] 4.22 7.67 83 (B,B,B,C) 76 1.35 1.19
e CC1
0=C1/Cc=C/cC
Oxacyclohexad | -cccccco | Macrocyclic 4.88 6.23 91 (B,C,F) 76 278 2.55 0319
ecen-2-one 1 [76]
Oxacyclohepta | O=C(OCCCCCC
dec-10-ene-2- | C=CCCCCCC1)C | Macrocyclic 5.37 6.33 84 (F) 76 3.17 2.76
one 1
0O=C(c(c(c(cclC
Celestolide | (C)(C)C)C(C2)( | Polycyclic 5’2‘1‘376] 5.93 8.89 S‘z;t"eoj) 10 3.92 3.13
C)C)C2)c1)C ’
0O=C(c(c(cc(c1C
Phantolide | (C2C)(C)C)C2(C | Polycyclic [522277] 5.85 9.14 0(D) 10 4.40 3.64 '?'7‘;1
)C)C)c1)C ’
Ccc1(c)c(c)c(c) -0.0458
Galaxolide (c)cac=C3c(C) Polycyclic 5.9 [29] 5.9 8.17 0(B) 19,26 3.97 3.26 ['79]
COCC3=CC=21
0O=C(c(c(cc(c1C
Tonalide (cc2c)(C)c)c2( | Polycyclic [Szggﬁ 5.7 7.95 s?;::;) 19,26 4.40 4.06 0[33169
C)C)C)c1)C ’
O=C(c(c(c(N(=
0)=0)c(c1N(= . 0 (not
Musk ketone 0)=0)C(C)(C)C) Nitro 4.3[77] 4.3 12.01 stated) 19,26 2.02 1.86
C)c1C)C
Musk xylene | NCO)=0)cle(e Nitro 49(77] | 445 12.27 2(C) 19,26 2.17 1.95

(N(=0)(=0))c(c
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IN(=0)(=0))C(
C)(C)C)C)clC

N(=0)(=0)c(c(c
(N(=0)(=0))c(c

Musk tibetene 10)0)C(0)(C)0) Nitro 5.18 10.11 O(C)d 78 2.50 2.22
clC
N(=0)(=0)c(c(c
m';/'sll‘(ie (1'2(( cg))(( C)OC)))gC( Nitro 5.39 10.47 0(c) 78 2.79 2.42
C)C)C)cl
CC1(C)c2cc(C(
Versalide(1a) C)=0)c(CC)cc2 Polycyclic 5.7 [38] 6.42 8.46 0(F) 38 4.22 3.75
c(c)(c)cce
CSi1(C)c2cc(C( . e
Versalide(1b) | C)=0)c(cC)cc2 | PoMevelic 6.5 7.24 9.28 0 (F) 38 5.61 5.78
si(C)(C)ccl sila [38]
CC1(C)c2cc(C(
Versalide(2a) | C)=0)c(C)cc2C( Polycyclic 4.8 [38] 5.93 7.69 0(F) 38 3.33 3.17
C)(C)cc1
CSi1(C)c2cc(C( Polycyclic
Versalide(2b) C)=0)c(C)cc2si <ila 6 [38] 6.75 8.90 0(F) 38 5.12 5.23
(c)(c)cc
CC1(C)c2cc(C(
Versalide(3a) | C)=0)ccc2C(C)( | Polyeyclic | 4.8 [38] 5.38 7.73 0(F) 38 3.46 3.35
c)ccl
CSi1(C)c2ce(C( Polycyclic
Versalide(3b) | C)=0)ccc2Si(C) . 5.5[38] 6.2 8.45 0(F) 38 4.62 4.84
sila
(c)cc1
Cyc'o:oegzdeca Oggégggggfc Macrocyclic 6.04 7.489 43 (B) 76 4.59 4.11
muscone OC—CC(:l(:CCCé(C:Z:CCClC Macrocyclic 5.96 7.409 80 (F) 76 4.58 4.16
3-methyl-5-
cyclopentadec (Cjégégg(ccc)ggi Macrocyclic ?{Z 5.75 8.075 80 (F) 76 5.21 4.96
en-1-one
10- 0O=C(0cccececc
oxahexadecan | OCCCCCCC1)C | Macrocyclic 4.90 7.979 100 (B) 76 2.71 2.48
olide 1
11- 0O=C(OCCCCCO | Macrocyclic 4.90 7.979 80 (B) 76 2.71 2.48
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oxahexadecan | CCCCCCCC1)C1
olide
Cervolide gc_gé(c)ggg:)céi Macrocyclic 4.90 7.979 97 (B) 76 2.71 2.48
oxacyclohexad | O=C10CCCC(= 1326
ecane-2,13- 0O)cccccecce | Macrocyclic 4.10 8.542 83 (B) 76 2.12 1.98 [.76]
dione C1
CC(C)C1c2cc(C 0.377
Traseolide (C)=0)c(C)cc2C Polycyclic 6.31 9.073 No data 4.17 3.258 [.78]
(©)(C)c()1
cL{C(C)C)C)c(
an':/'b‘:j:te (C)(CC))CC((NN((': %))’: %) Nitro 4.17 10.41 No data 2.27 2.142 '?;O?S
)cl

1 a Measured.

b . .
2 Estimated; see text for details.

3 ¢ P=Measured, US Premanufacture Notice data.

4 9 Stated to be not inherently biodegradable in MITI-II (OECD 302C) test; therefore, assigned 0% for ready biodegradability in the

5  MITI-I (301C) test.

6  °Given as >6.0; extrapolated to 6.5 based on differences among estimated values for the non-Si analogs (i.e. Versalide 1a, 2a, 3a).

7  "Additional references not cited in text:

74. National Industrial Chemicals Notification and Assessment Scheme (NICNAS), Full Public Report: Helvetolide, File No.

LTD/1159, 23 September 2004, NICNAS, Sydney, Australia, 2004. http://www.nicnas.gov.au

75. National Industrial Chemicals Notification and Assessment Scheme (NICNAS), Full Public Report: Romandolide, File
No. LTD/1179, 13 December 2004, NICNAS, Sydney, Australia, 2004. http://www.nicnas.gov.au
76. D. Salvito, A. Lapczynski, C. Sachse-Vasquez, C. L. McIntosh, P. Calow, H. Greim, B. Escher, Ecoxoxicol. Environ.

Saf, 2011, 74, 1619.
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77. A. M. Peck and K. C. Hornbuckle, Environ. Sci. Technol., 2004, 38, 367.
78. Swedish Society for Nature Conservation, Fragrances 2000, Foundations concerning criteria for BRA MILJOVAL
Perfumes 2000, Draft for Public Hearing, 2000.
http://www.leffingwell.com/rap-bmv-fragrances2000.pdf
79. F. Balk, D. Salvito and H. Blok, in Synthetic Musk Fragrances in the Environment, ed. G. G. Rimkus, The Handbook of

Environmental Chemistry, Springer-Verlag, Berlin, Germany, 2004, vol. 3, part X, pp. 311-331.
80. K.-W. Schramm, A. Kaune, B. Beck, W. Thumm, A. Behechti, A. Kettrup and P. Nickolova, Wat. Res., 1996, 30, 2247.
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6
Table ES-2 Forty-eight musks described in research reports and lacking published
biodegradation data®
ID | Source SMILES Odor profile Musk class Reference Ready
chem. biodeg
no. prediction
1| 4, | ccaoccccocococi- Stro“dgly m‘:ky’ Ahcyghl? . " B
0)cc)cect woody, ambery Romandolide
Musky, erogenous, L
2 13 Cci(c)cc(c(c)(c)oc(=0)coc(= mali Alicyclic 44 RB
o)c)cccl animalic Romandolide
3|, | cacceeicociojcoc-oxc Musky, a‘?.bery’ Alicyclic “ B
c)cccl animalic Romandolide
4 s | ceacielencioc(=ojcoc(=o)ce f_mﬁti" Swei’ Alicyclic 14 RB
)CCCC1 slightly musky Romandolide
5 5 | ceuacciciecocicicoc(=0) Slightly musky, Alhcyci?c " NREB
ccjcect sweet Helvetolide
Musky, erogenous, . .
6 18 | CLEC(c(coc(o)(C)coc(=0)cc) Horal Alicyclic 4 RB
cccl ora Helvetolide
7 19 | ceicee(cocio)c)coc(=o)ce Stronf]ly rrlluSky’ Alicyelic 44 NRB
)CCC1 ora Helvetolide
8 | L, | Clcloc(ccoc()C)coc=0)c Musky, natural, Alicyclic “ NRE
c)ccct like muscone Helvetolide
Musky, erogenous, Alicyclic
9 CC1Cc(c(C)oC(=0)coc(=0)cC
24 (c{Cloc=o)coc(=0)cc) floral Romandolide 44 RB
ccci
Musky, powerful, . .
10 | 22 | ci=0)ccacc(ccc(c)cot)cece fresh, anisic, | Macrobieyelic | g RB
. lactone
C2 ambery, fruity
11 27b C1(=0)c20c(cceeeececcr)ce | Strong musk odor | Macrobicyclic 41 NRB
Cc2 ketone
12 27¢ | C1(=0)C20C(Cccceeecc1)cC(C | Strong musk odor | Macrobicyclic 41 NRB
)C2 ketone
Slightly musky, . .
13 | 241 | C1C20C(=0)CCCCCCCCCCCCC2 | aldehydric, fatty, | Macrobicyelic 60 RB
lactone
cc1 woody
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7
Macrobicyclic
14 17 C1(=0)Ccc2cc(cceccol)cecee2 lactone 40 RB
Macrobicyclic
15 18 C1(=0)ccacce(cececo)ccccee2 lactone 40 RB
Musky, sweet, . .
16 58/5 0=C10CCCCCCCCSCCCCL areen Thiamacrolide 7 RB
Musky, powdery, . .
171 3811 o-c10ccececceceseect fruity Thiamacrolide 7 RB
Musky, metallic, . )
I8 1 38/12 1 h_c10cccecccceesce(c)ect sweet s 7 RB
Musky, powdery, . .
191 3813 g-croccececcecescecet dry Thiamacrolide 7 RB
= Musky, pl t M li
20 61 01CcC=Ccocceecceeccer usky, pleasant, acrocyclic 7 NRB
powdery, sweet (ether)
Musky, i M li
71 b 01Ccccocceeccecceer us },]’ mt.ense, acrocyclic 47 NRB
animalic (ether)
22 39 0=C1CCCCCCCOCCC(C)CCOl Macrocyclic 7 RB
Intense, sweet
23 62 _ _ L Macrocyclic 7 RB
C=C1CCCcccoc(=0jccececccc musky, animalic (methylene)
Strong erogenous,
24 63 01C(=0)CC=Ccce=ccceccccect natural musk Macrocyclic 7 RB
25 | 229 Sweet, animalic, |\ oovelic 60 RB
C:C1CCCCCOC(=O)CCCCCCCC1 waxy undertone (methylene)
26 237 O=C1CCCCCC=Ccceecccecol Macrocyclic 60 RB
Extremely
27 246 0=C10Ccc(c)ccoccececccca powerful Macrocyclic 60 RB
28 > 0=C1CCCCCCCC=CCCCCCCCl Civetone Macrocyclic 7 RB
29 6 0=C1CCCCCCCCCCCCCCL Exaltone Macrocyclic 7 RB
30 7 0O=C1Ccce=cccecccccc(ecer Macrocyclic 7 NRB
31 44 _ ~ Habanolide . 7 RB
0O=C10CCcC=Cccceeececcee: (Globalide); Macrocyclic
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8
elegant, metallic
Muscolide; musky,
32 1 01C(=0)CCCCCCCCeecce(c)cl erogenogs, Macrocyclic 81 RB
animalic
Globanone; )
33| 99 1 o-caccceccesceccecect | aldehydic, waxy | acroeyelic ! RB
34 CCISI(C)(C)c2ee(C(=0)C)c(Cecz | Roundandrefined | o o veyelic | 43 NRB
4 . musk note
Si(C)(C)1
Soft but distinct
35 6 C=C1S|(C)(C)(EZCC(C(:O)C)C(C)CC musk note, fjloraL Sila polycyclic 43 NRB
2si(C)(C)1 green-fruity
P _ . | Musky, dry, lightly
36 7 C=C1Si(C)(C)c2cc(C(=0)C)cec2Si animalic Sila polycyclic 43 NRB
(€)1
37 |, | CICC12Si(0)(C)e3ec(Cl=0)Ce(C) Gre]:n’ muSki'i’ Sila nolvevelic | 43 NREB
cc3i(C)(C)2 ambrette see polycy
Distinct musk note
38 C1CC12Si(C)(C)c3cc(C(=0)C)ccc . ’ . .
13 3Si(C)(C)2 frulty-ﬂora], rose Sila pOlyCyCllC 43 NRB
Musky, sweet Noncyclic
39 37 CC(C)C=C(c)c(c)oc(c)(c)cec(= fr}:l,i ’ (Helvetolide 40 NRB
o)cc R like)
. Noncyclic
20 | 38 | cooecococioycicec(zo) | Muskysstightly s olide 40 NRB
fruity-floral .
cC like)
Alicyclic
41 9 | CC1(C)C=C(C(C)OC(C)(C)COC(=0 Helvorid 44 NRB
)cc)cecl elvetolide
42 1 | cc(=c)cac(ce(c)(c)coc(=0)cc) CyCIOHE‘Sk; flr‘ll(‘ty HAlhcyci?; 44 RB
=c(c)ccl strawberry-like elvetolide
43 26 CC1(cC)cc(c(c)oc(c)(c)coc(=0) Alicyclic 40 NRB
c2ccceez)cec Helvetolide
44 27 CC1(C)c=C(c(c)oc(c)(c)coc(=0 Alicyclic
JCC)CCC1 Helvetolide 40 NRB
45 28 CC1(c)cc(c(c)oc(c)(c)coc(=0) Alicyclic
cc)=cccl Helvetolide 40 NRB
46 29 CC1(C)C=C(C(C)OC(=0)CcOoC(=0) Alicyclic 40 RB
cc)ccca Romandolide
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47 30 CC1(C)Cc(c(c)oc(=0)coc(=0)C Alicyclic 40 RB
C)=CccC1 Romandolide
Typical musk, Alicvelic
48 | 42 | CcCL(C)CC(C(C)C(=0)0CC(=0)0C |  fruity, rhubarb, e
C Romandolide 40 RB
JCCC1 rosy

* Additional reference not cited in text:
81. D. Lopes, H. Strobl and P. Kolodziejczyk, in Perspectives in Flavor and Fragrance

Research, ed. P. Kraft and K. A. D. Swift, Verlag Helvetica Chimica Acta and
Wiley-VCH, Zurich, Switzerland, 2005, pp. 47-54.
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