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P-2.2 (g)M ]/BB(F9M00 0 11.09F9M00 0Tf
7 )]TJ
ET09F
ET
Q
q
427.2185y
TJ
-0.001 Tc 0.003 Tw 0 -1.217 TD
[(e)-3 (x)-2.8 (p)2.3 (o)-6.7 (s)9.6 (e)-3 (d)2.2 ( t)7.9 (o)-6.6 ( air.)1 ( E)8.7 (x)-2.8 (a)10.6 (m)-6.3 (p)2.2 (le)-3 (s)-1.4 ( in)13.1 (c)-1.9 (lu)2.3 (d)2.2 (e)-3 (:)-4.7 ( alk)-2.5 (ali)10.6 ( m)4.5 (e)-3 (t)-3 (als)9.5 ( ()-2.4 (lit)-3 (h)2.3 (iu)2.3 (m)4.5 (,)-1 ( s)-1.3 (o)-6.6 (d)2.2 (iu)13.1 (m)-6.4 (,)-1 ( p)2.2 (o)4.3 (t)-3 (as)-1.3 (s)-1.3 (iu)13.2 (m)-6.4 ())-2.3 (,)-1.1 ( fin)13.1 (e)-3 (l)10.6 (y)]TJ
0 Tc 0 Tw 33.283 0 Td
(-)Tj
-0.001 Tc -0.008 Tw 0.304 0 Td
[(d)2.2 (iv)-5.5 (id)2.2 (e)-3 (d)2.3 ( m)-6.4 (e)7.9 (t)-3 (al )]TJ
0.003 Tw -33.587 -1.217 Td
[(p)2.2 (o)-6.6 (w)-3.4 (d)2.3 (e)-3 (rs)9.5 ( ()-2.4 (c)9 (o)-6.7 (b)2.3 (alt)-3 (,)-1 ( ir)11.1 (o)-6.6 (n)2.2 (,)-1 ( z)2.6 (in)2.2 (c)-1.9 ())8.5 (,)-1 ( m)4.6 (e)-3 (t)-3 (al al)10.6 (k)-2.5 (y)-4.5 (ls)-1.3 ( )10.6 (an)2.3 (d)2.2 ( ary)-4.6 (ls)-1.3 ( )10.6 (()-2.4 (b)2.3 (u)2.2 (t)]TJ
-0.008 Tw 22.033 0 Td
[(y)-4.5 (llit)-3 (h)2.3 (iu)2.2 (m)-6.3 (,)-1 ( )-11.3 (p)2.3 (h)13.1 (e)-3 (n)2.2 (y)-4.5 (llit)-3 (h)2.3 (iu)2.3 (m)4.5 ())-2.3 (,)-1.1 ( m)-6.4 (e)-3 (t)7.9 (al )-11.3 (c)-1.9 (arb)13.1 (o)-6.6 (n)2.2 (y)-4.5 (ls)-1.3 ( ()-2.3 (n)2.2 (ic)-2 (k)-2.5 (e)-3 (l)10.6 ( )]TJ
0.003 Tw -22.033 -1.217 Td
[(c)-1.9 (arb)2.2 (o)-6.6 (n)2.3 (y)-4.6 (l))-2.4 (,)9.9 ( )10.6 (m)-6.4 (e)-3 (t)-2.9 (al)10.6 ( h)2.3 (y)-4.5 (d)2.2 (rid)2.3 (e)-3 (s)-1.4 ( )10.7 (()8.5 (s)-1.3 (o)-6.7 (d)2.3 (iu)2.3 (m)-6.4 ( h)13.1 (y)-4.5 (d)2.2 (rid)2.3 (e)-3 (,)-1 ( lit)-2.9 (h)2.3 (iu)13.1 (m)-6.3 ( alu)13.1 (m)-6.4 (in)2.3 (u)2.3 (m)-6.4 ( h)13.2 (y)-4.6 (d)2.3 (rid)2.2 (e)-3 ())-2.3 (,)-1 ( n)13.1 (o)-6.6 (n)13.1 (m)-6.3 (e)-3 (t)-3 (al)10.6 ( )10.6 (alk)-2.5 (y)-4.5 (ls)-1.3 ( ()8.5 (t)-2.9 (e)-3 (t)-3 (r)11 (am)4.5 (e)-3 (t)-3 (h)2.3 (y)-4.6 (l)10.6 ( )]TJ
-0.004 Tc 0.006 Tw 0 -1.217 TD
[(s)-4.3 (i)-3.3 (l)-3.2 (a)-3.3 (n)-0.7 (e)-6 (,)-4 ( t)-5.9 (r)-2.9 (i)-3.2 (b)-0.8 (u)-0.7 (t)4.9 (y)-7.5 (l)-3.2 ( p)-0.8 (h)-0.7 (o)-9.6 (s)-4.3 (p)-0.7 (h)-0.8 (i)-3.2 (n)-0.8 (e)-6 ())-5.3 (,)6.9 ( )10.6 (n)-0.8 (o)-9.6 (n)-0.7 (m)-9.3 (e)4.8 (t)-5.9 (a)-3.3 (l)-3.2 ( h)-0.8 (y)-7.5 (d)-0.7 (r)-2.8 (i)-3.3 (d)-0.7 (e)4.8 (s)-4.3 ( ()-5.4 (a)-3.2 (r)-2.9 (s)-4.2 (i)-3.3 (n)10.1 (e)-6 (,)-4 ( )10.6 (s)-4.3 (i)-3.2 (l)-3.3 (a)-3.2 (n)-0.8 (e)-6 ())-5.3 (,)-4 ( w)-6.4 (h)-0.7 (i)7.6 (t)-5.9 (e)-6 ( p)-0.8 (h)10.2 (o)-9.6 (s)-4.3 (p)-0.8 (h)-0.7 (o)-9.6 (r)-2.8 (u)-0.8 (s)-4.3 ( )10.6 (a)-3.2 (n)-0.8 (d)-0.7 ( r)-2.8 (e)-6 (d)-0.7 ( p)-0.7 (h)-0.7 (o)-9.7 (s)-4.3 (p)-0.7 (h)-0.7 (o)-9.6 (r)-2.9 (u)-0.7 (s)-4.3 (.)]TJ
0 Tc 0 Tw 41.174 0 Td
( )Tj
EMC 
/H1 <</MCID 3 >>BDC 
/TT3 1 Tf
-0.003 Tc 0.003 Tw 12.96 -0 0 12.96 72 576.6 Tm
[(H)-1.6 (az)-4.1 (a)]TJ
-0.004 Tc 0.004 Tw 2.019 0 Td
[(r)-0.9 (d)-4 (s)]TJ
0 Tc 0 Tw 1.296 0 Td
( )Tj
EMC 
/P <</MCID 4 >>BDC 
/TT1 1 Tf
-0.001 Tc 0.003 Tw 11.04 -0 0 11.04 72 554.76 Tm
[(A)1.9 (s)-1.3 (id)2.3 (e)-3 ( fro)4.3 (m)-6.4 ( )10.6 (t)-2.9 (h)2.2 (e)-3 ( fir)11.1 (e)-3 ( h)2.3 (az)2.7 (ard)2.2 (,)-1 ( )10.6 (s)-1.3 (o)4.3 (m)-6.4 (e)-3 ( p)13.2 (y)-4.6 (ro)-6.6 (p)2.2 (h)13.2 (o)-6.7 (ric)-1.9 ( )10.6 (m)-6.3 (at)7.9 (e)-3 (rials)-1.3 ( )10.6 (are)-3 ( t)7.9 (o)-6.6 (x)-2.8 (ic)-1.9 (,)9.9 ( an)2.3 (d)2.3 ( c)-1.9 (au)2.3 (s)-1.4 (e)7.9 ( d)2.3 (am)-6.3 (ag)13.5 (e)-3 ( t)7.9 (o)-6.6 ( t)-2.9 (h)2.2 (e)7.9 ( liv)5.3 (e)-3 (r,)-1 ( k)-2.5 (id)2.3 (n)2.2 (e)7.9 (y)-4.5 (s)-1.3 ( )] 
TJ
0 -1.217 TD
[(an)2.3 (d)2.2 ( c)-1.9 (e)-3 (n)2.2 (t)-3 (ral n)2.3 (e)-3 (r)11 (v)5.3 (o)-6.6 (u)2.3 (s)-1.3 ( s)9.6 (y)-4.6 (s)-1.3 (t)-3 (e)7.9 (m)-6.3 (.)1 ( )10.6 (M)-4.7 (an)2.2 (y)-4.5 ( ar)11 (e)-3 ( d)2.2 (is)-1.3 (s)9.6 (o)-6.6 (lv)5.3 (e)-3 (d)2.3 ( o)4.3 (r i)10.6 (m)4.5 (m)-6.4 (e)-3 (rs)-1.3 (e)-3 (d)13.1 ( in)2.2 ( a fla)10.6 (m)4.5 (m)-6.3 (ab)2.3 (le)-3 ( s)9.6 (o)-6.6 (lv)5.3 (e)-3 (n)2.3 (t)-3 (.)1 ( O)-2.1 (t)-3 (h)13.2 (e)-3 (r c)8.9 (o)4.3 (m)-6.4 (m)4.5 (o)-6.6 (n)2.3 ( )]TJ
T*
[(h)2.2 (az)2.7 (ard)2.2 (s)-1.3 ( in)2.2 (c)-1.9 (lu)2.2 (d)2.3 (e)-3 ( c)-1.9 (o)-6.7 (rr)11.1 (o)-6.7 (s)-1.3 (i)10.6 (v)-5.5 (it)7.9 (y)-4.5 (,)9.9 ( t)-3 (e)-3 (rat)8 (o)-6.7 (g)2.6 (e)-3 (n)2.3 (ic)-1.9 (i)10.6 (t)-3 (y)-4.5 (,)-1 ( )10.6 (w)-3.4 (at)7.9 (e)-3 (r r)]TJ
[(e)7.9 (ac)-1.9 (t)7.9 (iv)-5.5 (it)-2.9 (y)-4.6 (,)9.9 ( o)-6.6 (r)11.1 ( p)2.2 (e)-3 (r)11.1 (o)-6.6 (x)-2.8 (id)2.3 (e)-3.1 ( f)10.5 (o)-6.6 (r)11 (m)-6.3 (at)-3 (i)10.6 (o)-6.6 (n)13.1 (.)1 ( I)1 (m)-6.4 (p)2.3 (ro)-6.6 (p)13.1 (e)-3 (r h)2.3 (an)2.3 (d)2.2 (lin)2.2 (g)2.6 ( o)-6.6 (f )]TJ
T*
[(p)2.2 (y)-4.5 (ro)-6.6 (p)2.2 (h)2.3 (o)-6.6 (ri)10.6 (c)-1.9 (s)-1.3 ( )10.6 (m)-6.4 (ay)6.3 ( re)-3 (s)-1.3 (u)2.3 (lt)7.9 ( in)2.2 ( fi)10.6 (re)-3 (,)-1 ( e)7.9 (x)-2.8 (p)2.2 (lo)-6.7 (s)-1.3 (i)10.6 (o)-6.6 (n)2.3 (,)-1 ( s)-1.3 (e)7.9 (rio)-6.7 (u)2.3 (s)-1.3 ( in)2.3 (j)-1.1 (u)2.2 (ri)10.6 (e)-3 (s)-1.3 (,)-1 ( d)2.3 (e)-3 (a)10.5 (t)-2.9 (h)2.2 ( an)2.3 (d)2.2 (/)4.6 (o)-6.6 (r s)-1.3 (ig)2.6 (n)2.3 (ific)-2 (an)2.2 (t)7.9 ( d)2.2 (am)-6.3 (ag)2.6 (e)7.9 ( t)7.9 (o)-6.6 ( fac)-1.9 (ilit)-2.9 (i)10.5 (e)-3 (s)-1.3 (.)]TJ
0 Tc 0 Tw 41.348 0 Td
( )Tj
E(r h)2v.4/P <</ (lin)vww 2.2 (/).9 (h)2 <</ (lin)vww 2.-6.7 (2.2 ( Tj
E(r h2v.4/P <a824/P <a824 (rit)2.2t)-3 (.))>2 <</ i
0 Tw 12.12 0 Td
( )Tj
EMC 
/LBody <</MCID 9 >>BDC 
/C2_0 1 Tf
11.04 -0 0 11.04 90 433.68 Tm
<0078>Tj
/TT4 1 Tf
0.457 0 Td
( )Tj
/TT1 1 Tf
-0.004 Tc 0.006 Tw 1.174 0 Td
[(N)0.7 (e)-6 (w)-6.4 ( u)-0.8 (s)-4.3 (e)-6 (r)8 (s)-4.2 ( )10.6 (m)-9.4 (u)-0.7 (s)-4.3 (t)-6 ( )10.6 (w)-6.4 (o)-9.6 (r)8.1 (k)-5.5 ( u)-0.7 (n)-0.8 (d)-0.7 (e)4.9 (r)-2.9 ( c)-4.9 (l)-3.3 (o)-9.6 (s)6.6 (e)-6 ( s)-4.3 (u)-0.7 (p)-0.8 (e)-6 (r)8.1 (v)-8.5 (i)-3.3 (s)-4.3 (i)7.6 (o)-9.6 (n)-0.7 ( o)-9.6 (f)7.5 ( a)-3.3 (n)-0.7 ( e)-6 (x)5.1 (p)-0.8 (e)-5.9 (r)-2.9 (i)-3.2 (e)-6 (n)-0.8 (c)-4.9 (e)-6 (d)]TJ
0 Tc 0 Tw 26.033 0 Td
( )Tj
-0.004 Tc 0.004 Tw 0.185 0 Td
[(u)-0.7 (s)-4.3 (e)-6 (r)-2.9 (.)]TJ
0 Tc 0 Tw 2 0 Td
( )Tj
EMC 
/LBody <</MCID 13 >>BDC 
/C2_0 1 Tf
-29.848 -1.359 Td
<0078>Tj
/TT4 1 Tf
0.457 0 Td
( )Tj
/TT1 1 Tf
-0.004 Tc 0.006 Tw 1.174 0 Td
[(D)-8.6 (o)1.3 ( n)-0.7 (o)-9.6 (t)4.9 ( w)4.5 (o)-9.6 (r)-2.8 (k)-5.5 ( a)-3.2 (l)7.6 (o)-9.6 (n)-0.8 (e)4.9 ( o)-9.6 (r)8.1 ( d)-0.7 (u)-0.8 (r)-2.8 (i)-3.2 (n)-0.8 (g o)-9.6 (f)-3.4 (f)-3.3 ( h)10.1 (o)-9.6 (u)-0.7 (r)-2.8 (s)-4.3 (.)-2 ( M)-7.7 (a)7.6 (k)-5.5 (e)-6 ( )10.6 (s)-4.3 (u)-0.7 (r)-2.8 (e)-6 ( )10.6 (y)-7.5 (o)-9.7 (u)-0.7 ( )10.6 (h)-0.7 (a)-3.3 (v)-8.5 (e)-6 ( a)7.7 ( b)-0.8 (u)-0.7 (d)-0.7 (d)-0.8 (y)-7.5 ( i)-3.3 (n)-0.7 ( t)-6 (h)-0.7 (e)4.9 ( l)-3.2 (a)-3.3 (b)-0.7 (o)-9.6 (r)-2.9 (a)-3.2 (t)4.9 (o)-9.6 (r)-2.8 (y)-7.6 ( )10.6 (w)-6.3 (h)-0.8 (o)1.3 ( i)-3.2 (s)-4.3 ( )]TJ
T*
[(a)-3.3 (w)-6.4 (a)-3.2 (r)-2.8 (e)-6 ( )10.6 (t)-6 (h)-0.7 (a)-3.3 (t)-5.9 ( )10.6 (y)-7.5 (o)-9.6 (u)-0.8 ( a)7.6 (r)-2.8 (e)-6.1 ( u)-0.8 (s)-4.2 (i)-3.3 (n)-0.7 (g a)-3.2 ( )10.6 (p)-0.8 (y)-7.5 (r)-2.8 (o)-9.6 (p)-0.8 (h)-0.7 (r)-2.8 (o)-9.6 (i)7.6 (c)-4.9 ( a)-3.3 (n)-0.7 (d)-0.7 ( k)-5.5 (n)10.1 (o)-9.6 (w)-6.4 (s)6.6 ( t)-5.9 (h)-0.8 (e)-6 ( )10.6 (e)-6 (m)1.6 (e)-6 (r)-2.8 (ge)-6 (n)-0.8 (c)-4.9 (y)]TJ
0 Tc 0 Tw 26.272 0 Td
( )Tj
-0.004 Tc 0.004 Tw 0.152 0 Td
[(p)-0.7 (r)-2.9 (o)1.3 (c)-4.9 (e)-6 (d)-0.8 (u)-0.7 (r)-2.8 (e)-6 (s)-4.3 (.)]TJ
0 Tc 0 Tw 4.837 0 Td
( )Tj
EMC 
/LBody <</MCID 17 >>BDC 
/C2_0 1 Tf
-32.891 -1.272 Td
<0078>Tj
/TT4 1 Tf
0.457 0 Td
( )Tj
/TT1 1 Tf
-0.001 Tc 0.003 Tw 1.174 0 Td
[(T)-3.1 (o)-6.6 ( )10.5 (e)-3 (n)2.3 (s)-1.3 (u)2.3 (re)-3 ( is)9.5 (o)-6.6 (lat)-3 (i)10.6 (o)-6.6 (n)2.3 ( fr)11.1 (o)-6.6 (m)4.5 ( ai)10.6 (r,)-1 ( u)2.2 (s)-1.3 (e)-3 ( an)2.2 (d)2.3 ( h)2.3 (an)2.2 (d)2.3 (le)-3 ( all)10.6 ( p)2.2 (y)-4.5 (r)11 (o)-6.6 (p)2.3 (h)2.2 (o)-6.6 (ric)-1.9 ( )10.6 (m)-6.4 (at)7.9 (e)-3 (rials)-1.3 ( in)2.2 ( an)2.3 ( ap)2.3 (p)2.2 (r)11.1 (o)4.2 (p)2.3 (riat)-2.9 (e)-3.1 ( g)]TJ
0.005 Tc -0.003 Tw 35.543 0 Td
[(l)5.7 (o)10.3 (v)0.5 (e)13.9 ( b)8.3 (o)-0.6 (x)14.1 ( )]TJ
-0.004 Tc 0.006 Tw -35.543 -1.228 Td
[(o)-9.6 (r)-2.8 ( c)-4.9 (h)-0.7 (e)4.8 (m)-9.3 (i)-3.3 (c)-4.9 (a)-3.2 (l)7.6 ( f)-3.3 (u)-0.8 (m)1.6 (e)-6 ( h)-0.7 (o)1.2 (o)-9.6 (d)-0.7 ( )10.6 (e)-6 (q)-0.8 (u)-0.7 (i)-3.2 (p)-0.8 (p)-0.7 (e)-6 (d)-0.8 ( w)-6.4 (i)-3.3 (t)-5.9 (h)-0.8 ( a)-3.3 ( s)6.5 (o)-9.6 (u)-0.7 (r)-2.8 (c)-4.9 (e)4.8 ( o)-9.6 (f)7.5 ( i)-3.2 (n)-0.8 (e)4.9 (r)-2.8 (t)] 
TJ
0 Tc 0 Tw 22.293 0 Td
( )Tj
-0.003 Tc 0.003 Tw 0.185 0 Td
[(g)0.6 (a)-2.3 (s)-3.3 (.)]TJ
0 Tc 0 Tw 1.576 0 Td
( )Tj
EMC 
/LBody <</MCID 21 >>BDC 
/C2_0 1 Tf
-25.685 -1.283 Td
<0078>Tj
/TT4 1 Tf
0.457 0 Td
( )Tj
/TT1 1 Tf
-0.001 Tc 0.003 Tw 1.174 0 Td
[(R)-1.5 (e)-3 (v)-5.5 (i)10.6 (e)-3 (w)-3.4 ( )10.6 (o)-6.6 (r )10.6 (c)-1.9 (re)-3 (at)7.9 (e)-3 ( a lab)13.1 (o)-6.6 (rat)7.9 (o)-6.6 (ry)-4.6 ( )10.6 (s)-1.3 (p)2.3 (e)-3 (c)-1.9 (ific)8.9 ( p)2.3 (ro)-6.7 (c)9 (e)-3 (d)2.3 (u)2.2 (re)-3 ( f)10.5 (o)-6.6 (r t)7.9 (h)2.3 (e)-3.1 ( p)2.2 (ro)-6.6 (c)8.9 (e)-3 (s)-1.3 (s)-1.3 ( )10.6 (w)-3.4 (h)2.3 (e)-3 (re)7.9 ( t)-2.9 (h)2.2 (e)-3 ( p)13.1 (y)-4.5 (ro)4.3 (p)2.2 (h)2.3 (o)-6.6 (ric)-2 ( )10.7 (m)-6.4 (at)-2.9 (e)-3.1 (rial)10.6 ( )]TJ
-0.004 Tc 0.006 Tw T*
[(w)-6.4 (i)-3.2 (l)-3.3 (l)-3.3 ( b)-0.8 (e)-6 ( u)-0.8 (s)-4.3 (e)-6 (d)10.2 ( a)-3.2 (n)-0.8 (d)-0.7 ( i)-3.2 (n)-0.8 (c)-4.9 (o)-9.6 (r)-2.8 (p)10.1 (o)-9.6 (r)-2.8 (a)-3.3 (t)4.9 (e)-6 ( i)-3.3 (n)-0.7 (f)-3.4 (o)-9.6 (r)8.1 (m)-9.4 (a)-3.2 (t)-6 (i)7.6 (o)-9.6 (n)-0.7 ( f)-3.3 (r)8 (o)1.3 (m)-9.4 ( t)-6 (h)-0.7 (i)-3.3 (s)-4.3 ( d)10.1 (o)1.3 (9.6 (r)-s2-6ol (l)-3.9 ( d(9.6 (r)-1 (f)l.576 0 )8 (o)1.3 (m)-9.rk-7.6 (o) (d)-0.7 ( i)-32 (t)-6 (i)7.6( i)-3.(m)-9.r76 0 )8 h (e)-6 ( u)-0.) (d)-0. (m)-9.6 (n)-0.r)--3 (vs2-6o7 ( i)-3u (d)-0. ((a)-3.( u)-0.a (s)-4.3 ( d)10.76 0 )8 h (e)73 (vs28TJ
-0.00 Tc 0.0[(w)-6.p (e)73 r0 Tc 0 Tw 1.576d)-7
[(R)-1.o6 0 -0.r)-0
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• Ensure all glassware is free of moisture and oxygen. Dry glassware in an oven, transfer it to a 
desiccator to cool, then assemble glassware in the fume hood and purge with inert gas. 

• Transfer pyrophoric liquids following manufacturer’s recommendations, the Aldrich Technical 
Information Bulletin No AL-134, the technique outlined by Schwindeman et al. (2002), or your 
laboratory-specific procedure. 

• Transfer pyrophoric solids (e.g., finely-divided metals) in a dry, inert atmosphere in a glove box. 
• Dispersions of pyrophoric solid in mineral oil (e.g., potassium hydride or sodium hydride) can be 

weighed as follows:2 

o Weigh out required amount of dispersion and seal in a flask under nitrogen. 
o Add dry hexanes via syringe, swirl and let solids settle. 
o Slowly syringe off hexanes. 
o Carefully discard into a separate flask containing isopropanol. 
o Repeat rinse 

https://www.sigmaaldrich.com/content/dam/sigma-aldrich/docs/Aldrich/Bulletin/al_techbull_al134.pdf
https://www.sigmaaldrich.com/content/dam/sigma-aldrich/docs/Aldrich/Bulletin/al_techbull_al134.pdf
https://www.sigmaaldrich.com/content/dam/sigma-aldrich/docs/Aldrich/Bulletin/al_techbull_al134.pdf
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• After rinsing, leave the container open in the back of a fume hood for at least one week before 
disposal. Deface the label. 

• Never leave a container with residue of pyrophoric material open to the atmosphere. 
• All materials (e.g., disposable gloves, bench paper) that contain or are contaminated with 

pyrophoric materials must be decontaminated and disposed as hazardous waste. 
• Submit a request through the online system for hazardous waste pickup. 

Emergency procedures 
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