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cagNmCanom o 1552(9)

C6}-C(15}-CRO}O[4) - - 1)
C(14-C(5)-C20)-04) - - : ‘;‘ o -1731s)

| C(10)-C(16)}-C(21)-C(22) - o eeaue
CUSy-C(16-CRI-CE2) . = . amsmy .

| C(24)-Mo(1)-C(23)-0(5) o )
NOMo(MCEHOG) Lm0
NGO)Mo()-C23)}0(5) s
C(12-Mo(1)-C(23)-0(5) - I 127(12)\:
C3)Mo(1-C23-0(5) 1932

. NG)Mo()-C23)-065) . . 151(12)
C(23)-Mo(1)-C(24)-0(6) Sy
N(1)-Mo(1)-C24)}-06) R e
N(5}-Mo(1-C(24-0(6) -~ g0y |
C(12)-Mo(1)-C(24)-0(6) - . . a3y
c3)Mo(1)-c4-06 | 136(13)

' N(3)-Mo(1)-C(24)-0(6) S - 63(14)

Symmetry transformations used to generate equivalent atoms;




© 2000 Amerlcan Chemlcal 8001ety, Org. Lett. Mahnakova 01000288x Supportmg Info Page 122

Ortep Drawmg of Compound (:l:)-12

C26H23N709M0B°CH2C12
- (d53b) ' '
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Crystal Structure Analysrs | , . .
~ Asuitable crystal of D53b2 was coated with Paratone N orl suspended ina small fiber
loop and placed in a cooled mtrogen gas stream at 100 Kona Bruker DS SMART APEX CCD
sealed tube drffractometer with graphrte monochromated MoKa (0 07 1073A) radratxon A |
' _' hemrsphere of data were measured using a series of combinations of ph1 and omega scans wrth
10 second frame . exposures and 0.3 frame. widths. Data collecuon mdexmg and initial cell
" refinements were ail handled usmg SMARTl software Frame integration and ﬁnal cell
- refinements were carned out using SAINT? software - The final cell parameters were determmed :
| from least-squares reﬁnement on 8192 reflections. The SADABS‘ program was used to carry
out absorption correcuons B ' _ IR
~ The structure was  solved nsing Direct methods and difference Fourier technlques
o (SI—IELXTL V5.10).¢ - Hydrogen atoms were placed their expected chemical positions using the
| HFIX command and were included in the final cycles of least squares with i 1sotrop1c U,, s related .
to the atom’s ridden upon ‘The C-H distances were ﬁxed at 0 93 A, 098 A (methine), 0. 97 A
(methylene), or 0.96 A (methyl) All non—hydrogen atoms were refined anisotropically.
Scattering factors and anomalous dispersion corrections are taken from the International Tables
~  for X-ray Crystallography Structure solutxon reﬁnement, graplucs and generatron of
publication materials were performed by using SHELXTL,; V5.10 software Addmonal detarls .
* of data collection and structure reﬁnement are grven in Table 1.

' References

L SMART Versron 5.55, 2000, Bruker AXS Inc Analyhcal X-ray Systems 5465 East Cheryl
. Parkway, Madison WI 537115373, [
2 SAINT Versron 6.02, 1999, Bruker AXS, Inc Analyncal X-ray Systems, 5465 East Cheryl
- Parkway, Madison WI 53711-5373. I |
3. S ADABS, 1996, George Sheldnck Umversrty of Gomngen, _ ‘ B
4. SHELXTL V5. 10 1997, Bruker AXS Inc., Analytical X-ray Systems 5465 East Cheryl

- Parkway, Madrson WI 53711-5373.

5. A LC. WllSOll (ed), Intematwnal Tables for X~ray Crystallography, Valume C. . Kynoch

- Academrc Pubhshers Dordrecht, 1992 Tables 6. l 1 4 (pp. 500-502) and 4 2 6. 8 (pp 219-
| 222) |




©2000 Am_erican'Cheniical SQCiefy, -Org. Létt.;'Malinakova 01000288x Supporting Info 'Page 124

| 'Data for‘C‘or‘ri“pQund ('i)-12»‘ |

Table 1. Crystal data énd structure réfmement for CZJ{ng709MoB-CHzCIZ.

Identification code

- Empirical formula '-7
‘Forinulé Weight
Tembératu:e
Wavelength
Crystal system
Space group

’ Unit cell dimensions

_Vplume

~ Density (calculated)
Absorption coefﬁci_eﬁt

“ F(000)
Crystal size .

| v Theta range for data collection
Index ranges

- Reflections collected -

Independent reﬂecﬁonS» o

- Completeness to theta = 30.57°

. Absorption correction
Refinement method
Data / restraints / parameters

_ Goodness-of-fit on F2

Final R indices [I>2sigma(I)]

R indices (all data) -
Largest diff. peak and hole -

'd53b2m

C27 H30 B CI2 Mo N7 09

77221
100K

0.71073 A

Monoclinic -

P21

a=8.7904(8) A C L a=90.

- b=338313)A o= 1_08.339(2)5.
Cc=111697(10A . - y=90°.
3153.0(5) &>

4

1.627 Mg/m® -

0.650 mm-!
1568

0.13%0.10 % 0.02 mm®

2.01 to 30.57°. . o
-12<h<11,48<k<v47,-10<1<15
27580 ‘ '

9605 [R(int) = 0.0783]

99.5 % -

e T——— “None S |
~ Full-matrix least-s‘quares'on F2 .
9605/0/428 .
L2t

R1=0.0829, WR2=0.1538

“R1=0.1209, wR2 =0.1681

0.901 and -2.100 e A
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Table 2. Atomic coordinates ( x 104 and equivalent isotropic displacement parameters (A2x 10%) ‘

for C26H23N709M0B-CH2C12. ‘U(eq) is defined ?s one third of the trace ofthe_ ‘orthogonalizevd Ul tensor. ~ -

x oy .z Ue

Mo(l) - Caem) - -3475(1) e186(1) o3y

omn : -1867(5) .-4208(1)‘ S -101333) ¢ - 28(1)
o o -3657(4). ' .',_4503(1) E '.-'-9353(4)‘ o 30(1)

o(3) . e 2016(4) . -36321) . -6511(3) - 22(1)

o@ - _ -1319(4) -5391(1) ‘-7016(4)‘": 27 B
CO(S) . -66S@) ¢ -5080(1)  -8566(3) . 24(1) -
o6 - 23764) - -52601) - -6226(3) . 25(1) o
om - . 4614y -5056(1) - -6574(3) . 28(1) . . . S

o® S 910() . -3362(1) . -9006(3) 720 R i |

o9 = - -4797(4) - - -3959(1) o -T3S6(4) o 31(1) o ' B

N(1). - _ o21) 2051(1)  -5s92(4) . 17(1)

N 2384 -2685(1) L4T4203) 141
N L T6s(5) . 34s41)  -4l61(4) - 18(1)

N@) Camss) ;3096(1) o 3596(4) - 16(1)

NS D 33865) - -298S(1) . -6379(4) - 17(1) - 5 4
BYONE I -3187(4) . -2697(1) o '_‘-5484(4) , : 15(1)‘ _' B
N7 o o815 -4219(1), S g018(4) - 16(1) |

B)  : -1716(6) 0 2705Q)  -4285(5) - 1&()

cy o 1) -2798(1) .60204) 1D
oP)) eG4y 2435(1) - S458(5) o 21(1)

o) L Ms(6) . 23T3(1) . -4664(4) ),

C(4) o ,-1‘964(6)_" C3T22(1) . -3346(5) 0 - 21(1)

B0 R | -2064(6) - -3543(1) 2255(5) 22(1)

o) . - -19326) 31S(1) | -2464(5) 20 -

) S am026) -2885(1) . 73365 . 200)

c®) T smee) 2SIl -7070(5) )

co a3 2423(1) o -5897(5) 19(1)
- c(1e) o 205(6). " -4114(1) | o 7654(4) 18(1)
7C(1’”1) ST eas(6) o A3825(1) -6535(5) . _’ --V17(1)

1z o 195(6):' -"'-3926(1) Cl.5465(5) - 21

casy . -12826) - -4140() s808(4) 181
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cdy - -i624(6) - -4428(1) -6922(5) C18(1) -
c(15) 2156 -4T30(1) 66645) . 17(1)
Ccae lo11(6)  -4503(1) 71004) 171
Cocan ' 2299(6)  -4308(1) "-'9256(5)_‘ o "_,24(1‘)“ N
cagy - | .4580(8) .45782) - -10663(6) - 145(2)
ca9). 321006) - 3576(2) . -S300(5) - 29(1)
oo S s o SUI) 7AYo 20(1).
cey '71127(7) LS4  :-9'373(6) O
Sy 2488(6) O ae13q) -70615) o 19(1) N
SC@) . 3136 o -5005(1)  -6573(5) 200)
c4) 5299(6) -5443(2) - -'616_5.(5) E 29y
cEs) 7856y -3409(1) 79428) . 17(1)
ce) L 36196) - -378S(L) - -6900(5) - 21(1) -
Ccas). | 2085(7) . -63952) - 84335) . 34(1)
cy - 24862) . -6380(1) . -10084(1) . 41(1)

ae -3865(2)  -6480(1). -8050(2) 46(1)




e
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Table 3. Bond lengths [A] and angles [°] for CagHsN:0sMoB+CH;Cl,.

Mo(1-CQ26) - 194%s) - N - 14sye)
©Mo()-C(25) ). 'A"'I\I:(7),-C(14)V. 15y
COMo()NG) o 22004) L) j S 1391(9)
Mo(1)-C(12) < . . 2202(5) oc@ce 1)
Mo()-N() © 2259(4) SC@CE) 13
Mo(ING) 2288 CC® L3I0
. Mo(1)}-C(13) 22054 .. OC® . 1388(T) ‘
Mo(1}-C(11) o 2498(5) - . C(8)-C09 RO ~.,f1.§77(7)' :
Com-can | 1.206(6)__: o - C(10)-C(16) - T 1530(6)
0(2)-C(17) S 1.337(6) ' - C(10)-Cc(11) - 3 o  ' _1.537(6) :
- 0(2):C(18) R 1.454(7) L c-c12) S L4150
- o@)}can C1368). . capoa o 14317
- 0(3)C(19) o Laa0e) f - ca3yc(4) o h sy
-0(4)-C(20) S 1.205(6) S caacas) o 1s66)
os-cey 13336  caswcue) . 1.523(7)
CoEkcey o lase  cusceoy 15246)
o@-c3) 1.214(6) - R ca6-ce2 O 1.339(7)
_O(7)-C(23) -13376) R B C(22)-"C(-23.)’_f'. o - 1.472(6)
S om-ce4y T 14536) ocasycy. o 17666)
0(8)-C(25) e . ocasc) . 17I0(6)
o@c@s o nee . |
N()-c) - o 13366) C(26)-Mo(l-)-_C(25‘) L ‘83.A7(2);‘ _ o
murﬁ(z)'“ S 13635) . . CQEMO(EN(S) - B3I(1T) o e o
N@Q)-C3) - 1.351(6) 0 CE)M)NGS) 89.99(17) o |
NQ)-B1) . ST C@eMo(1)-C(12) - 103.59(19)
N@-C@ - 1346 . CE5)Mo()-C(12) - 103.95(19) -
NG-N@ 1364(5) R "vv'.N(S)-MQ(l)'-C_(IZI)' o 16494(17) T
N@cE) 13396 o CREMo()N(I) . 16085(17) | -
N@)-B() D o1s36) 0 CES-Mo()N) . 9160(16)
NO-CT) - 1386) - NEMo()N(I) L 78.1214)
CNONE 13685) .. - . C(12)-Mo(1)-N(1) © 95.56(16) o
N(6)—C(9)‘ B 13386) - - C(26)-Mo(1)-N@) 9n.1718)
NO-B(D) 1S4 CEHM(DNG) - 170.54(16)
S ON@yRCan - 1375(6) CNG)M()NG) - 8078(14)
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v

C(12)-Mo(1)-N(3) oosso4an ’ 'N(S)-N(ﬁ)-B(l)v 120.1(4)

N(D)-Mo(1)-N@3) - 84.50(14) o C(17)-N(7)-C(10) - o 120.0(4)‘. o
C(26-Mo(1)-C(13) ~  67.0419) = - ©CADNT-C(4) . 12584)
C(25)-Mo(1)-C(13} . ~ _,1'04.72'(1‘7) C U COORN(-C(14) . 1035(4)

N(S)-Mo(1)-C(13) : "144.66(16)- e N(4)-_B(1)-N(2) L 11044)

’ 'C(_1'2)-Mo‘(1)-C(13)‘. Comman - N@-B()-NE) - 108.3(4).
ON(DMo(1}-C(13) - 1320006) - - N@BONG) . 1060() | B
NOMo(1)-C(13)  8420(15) - NOODCR) oo -
C(26)-Mo(1)-C(11) - - 109.58(18) . C(3)-_C(2)-C(1) R 104.6(4) ) | J
c@s:Mo(1)-C(T)  7130018) . N(Z)-C(3)—C(2)' S c108.8(4) |
N(5)-Mo(1)-C(11) - | 155.30(15) I ‘-N(3)-C(4)-C(5)_ 8 11i.3(4)

- CI2-Mo(1)-C(11) - 3430(17) .. C(6)-C(5)-C(4) o : 104.1(4) -
NO)Mo()-C(11) | 862214) - N@-C6)-C(5) - . 109.004)

CNEMMo(1)-C(1l) . - 116:89(15) - - NGRCD-C’) 110.3(4)

- C(3)Mo()-C(11) " s864(16) © C(9)-C(8)-C(T) - C104.9(4)

C(17)70(2)¥C(18) " C1Ls) ] N(6)-C(§)-C(8) - 109.1(4)

C(ll)-0(3)-vC(19)’ " 117.4(4) o N(7)-C(10)-C(16) - . 101.8(4) -

C(20)-0(5)}-C(21) Conzow . N(7_)—C(10)-C(11v)" S 1110 |

C@23)-07-C4) - 1152(4) B C(16)-C(10)-C(11) 104.5(4)

CO)-NONEZ) _106.1(4) . - -‘6(3)-C‘(11)-C(12) R 125.5(4)

* C(1)-N(1)-Mo(1) 13313) . o@-can-co) 108.5(4) ,

NONO-Mo()  12023) . SCU2CAD010) o 117.9¢4)

CE-N@-N(1)  109.54) o 0B3)-CADMo(l) . 122.003) o |

C(3)-N2)-B(1) C 127.0(4) o c2-canMe(l) . - 613@) - ‘
CemEeoN@ANEGB() 0 1213@) . - C0C(DMo(l) o LA

. CA-NGN@ 10594) - CO1)-C(12)-C(13) N 6@y
C(4)-N(3)-Mo(1) S 13493) |  C11)-C(12)-Mo(1) O 34403)

CN@ON@Mo() - 11893) - CU3-CADM) - 75003)

" C(6)-N(4)-N(3) ' 109.7(‘4)‘ - C(12)-C(13)-C(14) - _- U 117.9(4)

CONGBO 1274 CDCUDM)  679)
 NG)N@-B(1) 12244 O C(14-C(I3)Mo(1)  1195(3)
CH-NSNE) - - 1062(4) o N()-C(14-c13) 109.3(4) '
COMNE)Mo() -~ BLOE) . . NO-CU4C(1s) o 10L5¢4)

 NO-NE)-Mo() 12263) - - C(3)-ca4-cas) . "1'09.0_(;_1) ,

CCONGNG) - 1095(4) . Ce-015-CR0) . 1129(4) -

C(9-N(6)-B(1) - 130.2(4) - ~CV(}6)’-C(1‘5)-C('14)' S 102.1(3)




- C(20)—C(15)—C(14)

C(22)-C(16)-C(15) "
S C(22)-C(16)}-C(10) -
- C(15)-C(16)-C(10) R

0(1)-C(17)-0(2)

- OM)CANNT)

" 0(2)-C(17)-N(7)
0(4)-C(20)-0(5)

O4)}-C(201C(15)

110.8(4) |
1287(4)
. ',125.0(4)“ :
| 1062(4)
12505 .
123.8(5)

111.1(5)

Lo12a7s)
O 1244(5)

B 0(3);C(20)lC(1_5)
- C(16)-C2)-C23)
. 0(6)-C3)-0(T)
 0(6)-C(23)C22)
0(7)-C(23)-C(22)
© O(8)-0(25)-Mo(1)
" 0(9)-C(26)-Mo(1)
CU1-C(19)-CIR)
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3 110.7(4)
120.5(5)

122.5(4)

125.7(5)

1118(4) |

O imiaey
~177.5(4)
" 110.8(3).

Symmetry transformations used to generate equivalent atoms: - - '

e e s Wy T £ e e s
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* Table 4. Anisotropic displacement parametersm _(Azx 1'03) fbr C26H23N709M0B-CH2C12. The anisotropic '

displacement factor exponent takes the form: -2n?[ h? a*2uM + .+ 2hka*b*U?]

ytl U2 - uBn - us. UlS‘ . P
Mo() 18 ) 1)1 s 1)
o1 s . 24Q) _, SR 0@ s 32
o 3@ RO M@ Q) @ 62 }
0G¢) 192) T 16Q) 30 -1Q2) " R ¢ R 16 ) S '
o @ 1@ . 4@ 4 . 190 Q)
o5 - B@ 8@ ) 3@ . 1@ -s1)
06 28(2) 16Q2) - 33 .;"';_'7('"2) 4 L 41)
Lom % BE. @ 2 150 3(1)
0(8) 42y 15 1@ - 3 1B 20)
09 - 282 . 162) - 500) A 162) . -52) -
N 20 V@ 16 0@ 82 42) et
N2 152 142) 120 Ay A 21y o ‘
NG) 4@ 1@ 200 1 120 - 30)
N4 18Q) . 1@ 18 - 1@ 8@ 31
CNG) - 25) . 1200) 7 -1 1@ 3
NG 192) BT NN ) BN ) W 1¢) DA (0}
NT) 21 12(2) 162) - . ‘1(2') 0 02)

:1¢)) ’21(3) -2 173) '--5-0'(2)'. 8) _ 212) S
oy 1B 15 . 18 . 22 . 62 52 AR
C(2) 16(2) 172 _‘29(3) 42) ‘ e 7(2—‘,—~%~f~~?~—~2(2;)"»<-=- ' - f

c® 00 10 U @ 1 20
c@) - 250) 142) 253) 4@ 1220 0@) .
s w2 B @ % 10
C(6) 232 222 142) 20 1) 42)
on 21Q2) 162) 21 . 0@2) 30 30 »
c® 182 200 .30(3)' 1) -3(2)‘ e 12) .

’, coO) . 192) 182 240) 0@ 10 . 202) -
cao)  2202) 16Q2) - 18(2) 1@ 12 -'2(2)
Coan o 192) 0 2 3@ 1 )

Sci2) . 3003) 122) 192 0 . 42 1@
ca3)  293)  13@2) - e A 142 a0

c4) - 2002) 1R 2@ 52 10 22
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cas) o 2s@2) 8@ 02 20) 12Q2) 42) "
cae) . 252) ' ) o 16(2)““‘;:. 1(2)]_ 52 - -12) -
cn s e 23 12 Q) 4
C(8) 41d) - 45@4)  38@) - 13). - 23) . A1)
c19) 213 18 L 4003) 1@ . Q) - 4Q)
Lceo) 20 0 152) 0 283) . 20 . - %) &) -
cel 4@ . () M@ -153) 20 S@)
@y 2 1 N0 1) ) 1@
Ry ue) 1) a2 ) A
cey  BE)  BE BE M ) u@
@) @ M) 1 2 . 100 @) -
cee) 213 - 4@ 263) 2 150 @)
Ccas) - 320) B@ O NG 4G 20 . 3@
01(1) 62(1) 28(1) . | J31(1) -4(1). 3 12(1) ' ;1_2(1)
Cl2)  s21) 34D . 551 . -6(1) . 24 o)
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Table 5. Hydrogen coordinates ( x 10%) and isotropic displacement parameters (A2x 10 3)
. fOl'»C26H23N709M0B'CHA2C12. o B : ‘ '

x oy oz Uy

H1A) 1507 2021 6627 . . .. 20
H(2A) S 2431 267 5594 25
-~ HGA) L8100 o 2147 4144 m
CH@A) 0 2020 . 39987 3494 25
H(5A) . .. 219 3667 . . 1530 © 27
. H(6A) - 1973 ¢ 2039 1897 . 24

H(TA) - - 5139 . 3034 8085 24
HEA) - . 6240 ° 2393 - 7585 . 28
H9A) R AR 1 5451 23
H(10A) Lo 543 4018 8379 21
H(124) - 960 3921 4587 .. 25
H(13A) Lo 1599 a0 . 8077 o 22
H(144) 2687 %61 7097 2

" H(15A) - 224 4188 . 5741 20

C H(18A) .-5564_ . 4720 10700 - 67
CH(18B) . 3941 4738 11059 6T
H(18C) S a8ss 4326 A3 - 67
H(19A) L 4131 ¢ 3435 5409 - 44
H(19B) 3560 eesgd4—-weened9i2 L 44
H(19C) S 2753 31 1S4 a4

CHQIA) - . 995 - 5364 -10195 . . 53
HQIB) - 2251 5486 0488 . 83
HQIC) - - 449 5647 8985 53
H(22A) o 3138 4437 - . ;50 23
HQ24A) = 6398 -5454 - 6202 . 43
H(24B) . 4649 | 5646 6720 - 43
H(24C) 5300 5490 5207 . 43

 H(ISA) - . . . -l601 - 6142 -8059 4

" H(1SB) 1306 6609 8071 L 41
CHQ) C o 178050)  -2461(12)  -3690(40) - - 3(11)
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' Table 6. Torsion angles [°] for CycHysN;OsMoB+CH,Cly.

C(26)}-Mo()-N(-C(1) ~ . s -107.4(6) . ST 1
CCESHM)ND-C)- - a2y | | | |
CNOM(NCH) . 1218@)

S CUDMo()N-C) iy
CONGMMo(D)-N()-C(1) e 156.5(4)
C(13)-Mo(1)-N(1)-C(1) R o "‘7'9.4(5) o

‘C(11)-Mo(1)-N(1)-C(1) S " B  .‘:39.'0(4)‘
CCEOMUMNDNG - e
CESMo()NI)N@ - 131a0)
NOM(DNON@) T CATE N

C(12)-Mo(1)-N(1)-N(2) N 1)

N(3)-Mo(1)-N(1)-N(2) - T L X 'c) R

'C(l3)-Mo(1)'-N('1)-N(2)'F' o : E o - ©o-1107(3) B
CIDMo()N(N@) L sy
_C(1)-N(1)-N(2)-C(3) . - .0.5(5) B
 Mo()-N()N@-CGE) . 17180)
| C)NINQ@)-B(I) S O 1649(4)

Mo(1)-N()-N@H-B(1) I X O S

CRE}-Mo(DNG-C@) = 499 |

. C@50-Mo(1}-N(3)-C4) . D 143.9(10)

NOMo()NGCE) o 13106)
CCO2-Mo(-NG)-C@) . . saus)

N(1)-Mo()-N(3)-C(4) . —~»~—-~ C150.1(5)

C(13)-Mo()NG)-C(4) ~ S " -16.9(5) R

C(11)-Mo(1)-NG)}-C(4) ~ 20

CRE-Mo(D)NG)N@ . . 12483) |

COSMo(D-NG)N@) o 29912) - -

N(S-Mo(1-NG)N@4) - o a3y

C(12)Mo(1)NG)N@) e

NO-MoONGN@ o 360®) A
C(I3)Mo()-N@N@ . 1ee3@ o o _—

CUD-Mo(NGN@ @ o |

C(4)-NG3)}-N@)-c(6) = L 075y

Mo(I)}-NG):-N@)-C(6) . o 17483)

CANGN@BL) L 1729
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| Mo(l)-N(3)-N_(4)-B(l) J T Y10 N
| C(26)-Mo(1)-NG5)-C(7) | B VE 1) N
L CEHMONG-CD 0@
CUMo()NGKC(T) - o 1628(6)
CN(D)-Mo()-NG)}-C(T) .. O 1308(4)
NOMo()INGCD) - 140904
CUMo()NG)-CT) o 769()
CADMO()NGKC) . T9.0(6)
CREOMONGING) -~ o 140.004)
CES)Mo(1)-NGWNGE) e -136303)
C(12)-Mo(1)-N(G)-NG6) . LT 218)
NOMODNSNE T -4463)
N(3)-Mo(1)-N(5)-N(6) - 41.6(3) :
C(13)-Mo(1)-N(5)-N(6) 0y 1
© C(11)-Mo(1)}-NG)-N(6) SR o | 964)
COONGNG-CO ~ . a3E)
Mo(1)-N(5)-N(6)-C(9) A
COHNG)NE)-B(1) B L aT61@)
~ Mo(1)-N(S)}N(6)}-B(1) T 030)
C(6)-N@4)-B()NQ@) - o L 130105)
 NGWN@-BON® S a0
© C(6)-N(4)-B(1)-N(6) e O U )
NONOBONG - sess)
CE-NQBONE . o -136.3(4)
NNQ@IB()-N(E) -~ =mosesn L 6(s)
C(3)—N(2)—B(1)-N(6) S | .".106.7(5)_’
CONON@BONSG - 5486)
COMNE)-BONG) - Lo 216
N(5)-N(6)}-B(1)-N(4) S S 589(5) .
CONEO-BOND o)
© N(5)-N(6)-B(1)-N(2) e T o o 595(5)
NQ)-N()-C(1)-CQ2) . . IR 01 ,
CMo(DN(D-CA}CE@ o 17080)
NO-CM-CRICE) e
| NON@-CO-CD) s
B R ST I A
C-CRCEAOND e

N -
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N@NGCARCE) e
Mo(1)-N@)-C(4)-C(5) - B -174403)

CN@MC@W-CE-CE L ewe T
N@)}-N@-C6)-C5) o R /() R ]
 BU-N@-CO-CG) . L amswy |
anCECON® e
NONG-CTCE® 1)

| Mo()NG)-C(-C(8) el 174903)
NE-COC®-CO) 056
N(5)-N(6)-C(9)-C(8) B 11(5)
B(lj_—N(6)-C(9)—C(8)_ ‘ L e  1'7'5._1(5)
CO-CE-CONGE) . - 036

. 'C(17)-N(7)-C(‘10)-C(1‘.6) S -99.9(5)
C(4}N(-C10-C(16) - -~~~ 4654
CUT)}N@)-C0-CAl) - ST 1493y
CUNTCAO-CAn k24

Ccusyo@yc(n-c1z) - e 4_9".9.(6) |

| C(19)-0(3)-C(11)-C(10) o P X 10
C(19-063)-CaMo(h)y ©gs4(4)
NOR-C(10-CA1XO0(3) .~ -158.9(4)
C(16-C1O-CAD-03) . . 9214
N(7)-C(10)-C(11)-C(12) o o . 50.6(5)

" C(lé)-C(lO)-C(ll)-C(lZ)‘A . R -58.4(5) '
N(7)-C(10)-C(11')-Mq(1')7 B N 2 OR o , _
C6)}CIOFCHTMo(y™ "~ oL 127193) O
CROMo(-CAN-0B) . 158604 R '
CEHMCANO®) o 86
'N(S)-Mo(l)-C('ll)'-O(3) TR o T ' 40.0(6)
C(12)Mo(1)}-C(11)-03) . . S -1160(5)
N(1)-Mo(1)-C(11)-0(3) - -~ S 1030)

CNGMe)-CD-0G3) . 92204
C(13)-Mo(1)-C(11)-0(3) L 156.04)
CEOMo(-CAD-CA2) - 8sse)
C(25)Mo(1)-C(11)-C(12) S a6140)
NG)Mo()-CAI-C(12) . 1560(3)
NO-Mo()-CAD-CA2)  105.6(3)'
NGMo()-C(1D-CAD) L B S
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C(13)-Mo(1)-C(11)-C(12) SR SR - -.40'.0(3) :
* C(26)-Mo(1)-C(11)-C(10) . S 24.2(4)
Cc@sMo-c(in-co) SLEG)
L ONGMWMo(l-C(l-C10) - ,-94;4(4)_
| CUMo()-CA-C() - L 109.64)
N(1)-Mo(1)-C(11)-C(10) R PP 16,
N(3)-Mo(1)-C(11)-C(10) L 13343
C(13)-Mo(1)-C(11)-C(10) D 1 69.6(3)
L o@-can-caacay e
C(10)-C(11)-C(12)-C(13) S om0
CMo()-C(I-C(12-C(A3) - 71s@)
o@-can-cazMe®) . 1106(4)
C(10)-C(11)-C(12)-Mo(1) S 10444
CQ6)}Mo(1)-C(12)-C(11) . S 10493)
© 0(25)-Mo(1)-C(12)-C(11) E N X1,
N(G)-Mo(1)-C(12)-C(11) - S ‘.-139.2(6) o :
N(1)-Mo(1)-C(12)-C(11) o o -74.9(3)
NG)»Mo(1)-C(12-C(1l) o .158.9(3)
C(13}-Mo(1)-C(12)-C(11) ..~ . - T 114.2(4)
CCE6)}Mo(l)-C(12)-C13) O 0303) |
CES)Mo(1)-C(12-C(13) 6103
- N(5)-Mo(1)-C(12)-C(13) - (R o .',-106.6(6) :
© N(1)-Mo(1)-C(12)-C(13) T L 1709(3)
| NG)MMo(1)-C(12-C(13) - R 869(3) - , R
C(11)-C(12)-C(13)-C(14) o asag ‘ "'
' 'Mo(1)-C(12)-C(13)-C(_14)' _' - o o 1128(@)
CAn-CUD-CANMo) - 7760) |
C(26)-Mo(1)-C(13)-C(12) - . .. 1023
S C@S)Mo(l)-C(13}-C12) o 93.803) .
CNG)MMo(D)-C(13)}-C(12) . o 1s4s@)y
CON()-Mo()-C(3-c2y ST ma@
 NO)MMo(1)-CU3)C(12) o so4)
CMo(1-CU3)-C(12) . . 3700)
CQ6Mo()-C(13)-C(14) O so6@)
C(25)-Mo(1)-C(13)-C(14) -~ . - . _168(4) -

St oy
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.C(12)-Mo(l)-C(13)-Cb(14)' L o ;110.6(5)_- .
N()Mo(-CU3-CAd o 122383)
'N(3)}-Mo(1)-C(13)}-C(14) * . L 16008)
_ C(11)-Mo(1)-C(13)-C(14) S L T36(4)
CUNND-CACA3) o 15074)
CUO-N(-C(14-C(13) - R L 6548
CAND-CA4-CAS) " . . eaas)
C10)-N(D-C(14)-C(15) . - I Y O R
| CODCACARND) s
 Mo()-C(3)-CAYNTY T oaes)
. caca3-caa-casy o -  559(5)
Mo(1)-C(13}-C(14-C(15) o 135003)
N(-Cadycasycasy o . 31.8(4)
C(13)}-CO4yCAs}CU6) - o 834(4)
CNMCU4-CAs-0Q0) 887y
| caaRcQaRcisyco) o o 156.1(4)
C0}-C(15-C(16)-C22) - -63.4(6)
CO4-CAS-CA6-C22) o 1716(5)
- C(20)-C(15)-C(16)-C(10) - l'v L o . 114.8(4)
C(14)-C(15}-C(16)-C(10) A 43(5)
N(-C(0-C(16}-C(22) - 153505)
can-caoycae-ce2) .. S 909(5)
N(7)-C(10)-C(16)-C(15) N o a75)
© C(11)-C(10)-C(16)-C(15) L 09y ) . |
gio@ean o) oy e e
CU®-0@-CANNT . . 176604) |
CA0N(T}-CA7-O1) o 208
C(14)-N(7)-C(17)-0(1) ERR '. -159.0(5) -
- C(10)-N(7)-C(17)-0(2) - PR . 1622(4)
CugNOyCaRoOD . Bae
C(21)-0(5)-C(20)-0(4) e X O
C(21)-0(5)-C(20)-C(15) R | L C 91
' C(16)-C(_15)-C(20)-O(4)> .‘ ' - a o "'156.5(;5) _
L CUaCO5-CO-0@) o 897(6).
CU6-C(IS}CEO-0G) o 281)
© C4)-C(15-C20-0(5) . . T 85.8(5)
C(15)-C(16-C22-C23) . 15@)
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©C(10-C(16-C22-C23) . -1764(4) B
cepomc@yo®
CEH-0M-CEHC) -~ o amo@)

| CU6-C2-CE3-06) 3@
caecp-c@yom L amsa@)
CEOMICESIO®) o 6®)

ONGMMo(D-CESJO® o e
C(12)-Mo(1)-C(25}-0(8) S ese)

© N(1)-Mo(1)-C(25)-0(8) S T ()

" NG3)-Mo(1)-C(25)-0(8) . S 11 W
cayMomycasyo®) s
C(11)}-Mo(1)-C(25)-08) - . L 174(100)

| CESMo(D-C26:00) . oasal)
NGS)-Mo(1)-C26)-009) - - L4311
C2Mo(1)-C26-00) . . sian
ON()Mo(1)-C26}09) - - . oas1y
N(3)-Mo(1)-C(26)-0(9) BRI _ C122(11) .
C(13}-Mo(1)-C26}09) o asiay

CAD-Mo(1)-C26-00) 1161 -

Symmetry transformations used to generate equivélenf atoms:
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o Ortép Draiy»iﬁg‘ fo’f CQ'mpouhd (i);IS

J . '_ 30% probability ellip_sbidé o

it oy St o i e T




- © 2000 American Chemical S{ociety;ﬂorg. Lett., Malinakoya olOOO288_x Supportin_g Info Page 140
'CryStal Structure Analysis for'k‘C‘ompound (i);'ls

.' A suitable crystal of HMB 99b (Compound (+) 15) was mounted ona glass ﬁber usmg epoxy
- cement. lefractlon 1nten51ty data were measured at room temperature (omega scans) using -
graphite monochromated CuK,Jl radratron (1. 54178 A) on a Siemens P4/RA diffractometer.
Three representatlve reﬂectlons were monitored after every. 97 reﬂectlons as a check on ' _
| mstrument and crystal stablhty, no apprec1able decay was observed Lorentz polarlzatlon and
| an absorptlon correctlon based on a SCI'ICS of; ps1 scans, were applred to the data (XSCAN S).
The structure was solved usmg Direct methods and dlfference Fourier techniques
(SHELXTL V5.10).2 Hydrogen atoms were placed their expected chemical posrtrons using the
- HFIX command and were included in the ﬁnal cycles of least squares wrth 1sotroprc Uj; ‘s related
to the atom s ridden upon. The C-H dlstances were fixed at 0.93 A,098 A (methme) 0.97 A
- (methylene), or 0.96 A (methyl) All non hydrogen atoms were refined anisotropically. The -
_ welghtlng scheme used during refinement was 1/ &%, based on countlng StatlSthS
Scattermg factors and anomalous d1spers1on correct1ons are taken from the International T. ables :
for X-ray Crystallography Structure solutlon reﬁnement ‘graphics and generatron of
' pubhcatlon matenals were performed by us1ng SHELXTL, V5 10 software ‘Additional detalls of
‘A data collection and structure reﬁnement are given in Table 1.
. References | - o _ 4
" 1.. XSCANS V2. 31 1997 Bruker AXS, Inc Analyt1cal X -ray Systems 5465 East Cheryl
o Parkway, Madlson WI 53711 5373. e e i e o o
2. SHELXTL V5.10, 1997, Bruker AXS, Inc Analytlcal X-ray Systems 5465 East Cheryl s
-t Parkway, Madison W1 53711-5373.

3 A.J. C. Wilson (ed), International T ables forX-ray Crystallography Volume C Kynoch
- 'Academrc Publrshers Dordrecht 1992, Tables 6.1.1.4 (pp 500- 502) and 4 2068 (pp. 219- K
222). |
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Data ‘:fo‘r_v Compourid | (i)-IS -

Table 1. ‘CrYstal data and structure refinement for'hmb99ab. '

Identiﬁcaﬁon- code
Empirical formula

| .Formula weight .
Temperature
Wavelength -

;Cr‘ystal system |
Space group ‘

' Unit cell dimeosions

- Volume

z ,
Demsity (calculated) |

p ;\bsofption coefficient -
F(000)

_Crystal size

Theta range for data collectlon .

Index ranges
_Reﬂectlons collected

Independent reﬂectlons

Completeness to theta = 56. 76° .

* Absorption correctlon -
Max. and min. transmission

: ,Reﬁnement method

Data / restraints / parameters:

Goodness of-fit on F2

Fmal R indices [I>251gma(I)]

R indices (all data) -
Extinction coefficient -

Largest diff. oeék and hole 7

" hmb99ab

C27 H32 B MO N7 07

. 673.35

299(2) K

154178 A4

~ Monoclinic ©

P2(1)/c

 a=142329(6) A Ca=90e.

b=158683(6)A B—112107(4)°
c=143681(5A - y=90°

. 3006.5(2) A3 |

':v'4 )

1.488 Mg/m®

. 4.048 rnn"fl
© 1384

0.10 x 0.28 X 0.22 mm?
3.35 to 56.76°.

‘-1<—h<—15 -17<—k<-—1 -14<=1<=13

4859 .
3937 [R(int) = 0.0387]

'977%‘ 

v Integratlon

0.6781 and 0.4292

- Full- matnx least-squares on F2
-’j‘3937/0/4o1
1066

0 0395, 'wR2 = 0.0948

R1=0.0472, wR2 = 0.1009
0.00028(3) '
0:551 and -0.687 e A7 -
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Table 2. Atomic coordinates (x 10‘f) and equivalent isotropic displacement parameters (Azx 103)

for hmb99ab. U(ecj) is defined as one third of the trace of the orthogonalized Ul tensor. ) ‘

x oy oz Uk

Mo(1) S maI@y 23791 - 7599(1) - 43(1)
“NQ) B 61513)  31873) . 60953) 63(1)
NQ . T8 3059()  ' 61963 - ss(1)
NGO 6603 - 2nE).  79053) ss()
NG TR . 3149 8IG) 51(1)

N(5) . 5888(3) :1926(3) S 6991(3) . oea(1)
N6 . 6844(3) . 1598(3) 7303(3) . e0(1y

NT . 107033) L 2036(2) - 8524(3) ,49(1). :
oy o 1A3@) - 1B 99303) . T2
o(ic) . C02003) - 14982) 9638(3).,.: ey
0(2) - O 110343) . 6292) B4sS3) 81

02C) , : -.8842('3)> T%Q) 6693(3) . 82(1)

0(3) S 9748(2) 3933(2) - 92032). . 57(1)
" 0(4) S 127126) - 1147(4) 6724(5) O 1573) )

- 0(5) 12616(3) 1796(2) 80413) . 70(1)
10y T s 1813 8861.(4)‘ SRS ¢ ‘ o
cy ) - 3G | 8546(3) Coasy . - B
c(2) o 93073) . 3365(3)  7530(4) - 47(1)
o se2@ 141003) o214 s8()

cE . TGRSy 264 1(3) 70134 48(1)
oy - O 1051903) 22373) . T492(4) - S3(1)
cs) | L 113573) 2923) 76184 . S6(1)

ce o 11557(3) 331003) "‘86‘66(4)"4_  54(1)’ i
() - 10787(3) . 2844(3) - 9009(3) s0(1)

co . 12651(3) -7*"3.177(4)', ©9390(4) - 66(1)
C(10) S 13424) 36 8965(5) . 85(2)

c(11) | 13165(4) 32004) O T8BA)  85)
c12) ©12301(4) - 2574(4) . 7480(4) - 65(1) -
cay . s 130 THIG) - 79Q)
casy . 13s6) o Ale@) 82596) - 103Q2)

cae) L 110S7(4) - 1257(4) . L1786y
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c(17) 64T 4T5(48) 10387(6) . 132(3)
C(13) a ©9186(4) - 4699(3) . - 8770(4) 68(1)
c(18) C5639(4) . - 3547(4) - 5193(5) . . - 84(2)
ca9) : 6278(5) 3684(4) - 4719(4) . 81(2)
C(20) - 7198(4) . 3364(3) © . 5369(4) C62(1)
ceny . 6032(4) - 3633(3) 8568(5) 71(2)
C(22) S 6824(5) . . 3770(4) - 9444(5) - ©78(2)
Cc(3) " 7654(4) 73453(3) - 9283(4) 59(1)
C(24) : - L OS21(4) - 1297(5) - 6822(5) - B4(2)
c@s)y - - 5729(5) - 550(4) 7028(6) © - 99(2)
C(26) . S 6T3(5) 760(3) - - 7325(5) - 772)
B(1) , T 5741(4) 2878(4) 6882(5) 65(2)
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Table 3. Bond lengths [A] and angles [°] for hmb99ab. o

- Mo(1)-C(1C) L 1919(5) - ; . C(1)-C(7) AR :'1-'.543(6) L
Mo(1}C2C)" . 1938) - C@@) 1436(7)
CMo()NE) 22118 . ce-c@ 1.524(6)

T Mo(1)-C(2) o 22356) L C@)C(s) . | | 1.573(7)
 Mo()-N@) L 22474 . - COCUD) - 153
 Mo(1)-C(3) S 289 o) 1SS -
CMo(DN@) - 224@) . C6<O) 15286)

S Moy . 2614 - qeCm | 1548(6)
NO)-Cas) R 12) B o'() ¥e (1)) N . -'1.»5'15(7)i R _

N(1)-NQ2) s Ccaoean o st
N(1)-B(1) - o 1S36®) - CUD-Cc2) - 1516(8)

©N(2)-C(0) o 132166) | ca4-caus) 14679
N@}C@en . 136 . caeas) 1.‘343(8)_'?7
NGWN@) . 1365(5) - C(19)-C0) 13877
NG)}-B(1) LSl . CceDo@) . 13548)
N4MCR3) . 13296) . . c@peE). - 1387)
NG-C4) - 1BIn) - ceaces) 136109)
N(5)-N(6) S 136() .. C25)-C26) O 13758)
NG)»B() s B o -

CNe-ces) 1 ',‘C(IC)-Mo(l)'-‘C(Z.C)‘ o 84.9(2)

- N(7)-C(16) 13746 - C(IO-Mo(1)-NE) 920607

N(7)-C(4) 446 - CRO)-Mo(1)-N©) ~ ~ 81.83(18)

Ny == 1443(6) CUO-MO(1-CE) - 10355(18) i
O(1)-C(16) - o sKe . CEOMO()CR) - 1021@Q). S
ow-cny - 1468(7) . v‘vi,,-'N(6)-Mo(1)’-C(2)',““ T 164.14(16)

o1o-c(cy 1166 C(1C)-Mo(1)-N(4) - 8832(17)

o@-C(6) - .. LISIE) - . CQOMo()N@4) - 15951(18)

020-C2C) -~ L1716) . N(6)}Mo(i)N@) - 79.12(14)

o@-Cy . 132 . CQ-Mo()-N@) . 9829(16)

: ’0(3)._(:(13) '_ L 1ae06) ‘C(IC)-Mo(-lx)-C(Sv)”.b ) , 163;11(18)_.
o@-ce 186 _‘C(2‘C)-Mob(-1’),-C(3)_ o -6s3219)
0(5)-C(14) L) N(6)-Mo(1)-C(3) ©14190016)
05)}-C(12) . 1450(6) L C@Mo(1)-CE) S 3699(17)

cy-c@ - 1.360(6) C U N@Mo(1)-C3) - 135.15(15) -
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~ C(18)-N(1)}-B(1)

C(1C)-Mo(1)-N(2) -

C(2C)-Mo(1)-N(2)

- N(6)-Mo(1 )»N(@2)

C(2)-Mo(1)-N(2)
N(4)-Mo(1)-N(2)

COMo()-N@)

- C(1C)-Mo(1)-C(1)
C(2C)-Mo(1)-C(1) -~
- N(6)-Mo(1)-C(1)
 C@Mo(1)-C(1)

| N@)-Mo(1)-C(1)
C(3)-Mo(1)-C(1) -

N(2)-Mo(1)-C(1)
C(18)-N(1)-N(2)

N(2)-N(1)-B(1)
C(20)-N(2)-N(1)
C(20)-N(2)-Mo(1)

© N(1)-N@)-Mo(1)

| C(1)-NG)-N@)

 C(26)-N(6)-N(5)
C(26)-N(6)-Mo(1)
N(5)-N(6)-Mo(1) *

C(16)-N()-C@d) = -
CC6)N(T-C()

C(21)-NG)-B(1)
N(4)-N(3)-B(1)
C(23)-N(4)-NQ3) '

"C(23)-N(4)-Mo(1)
" N(3)-N(4)-Mo(1)
C(24)-N(5)-N(6) .

C(24)-N(5)-B(1)
N(6)-N(5)-B(1)

C(4)-N(7)-C(7)
C(16)-0(1")-C(17_)

© C(1)-0(3)-C(13)

169.27(16)
102.02(18)
- 80.94(14)

83.21(15)

82.40(14)
- 87.32(16) .
C7436(17)
11030017 |
.16038(15)
31:34(15)

86.26(13)

156.85(16)°
11021(14)
S 109.1(4)
© U 128.6(5)

122.1(4) -

.105.6(4)

13513)
11923)
108.5(4) _
1004
o 121.5(4) -
106.34)
132.4(3)
' 1206(3)

109.1(5)°

T 1313(5)

119.6(4)

. 106.1(4)
130.7(4)
123.13) -
C12134) |
C106@#)
Clo44@)
1104(5) -

116.54)

C(14}0(5)-C(12)
O(1C)-C(1C)-Mo(1) - -

0(3)-C(1)-C(2) -

- 0@3)-C(1)-C(7)

C(2)-C(1)-C(7)
0(3)-C(1)-Mo(1) -

C@-C()Mo()
L O(T)-C(1)-Mo(1)
- C(1)-C2)-CR)
- C(1)-C(2)-Mo(1)
© C(3)-C(2)-Mo(1)
-0(2C)-C(2C)-Mo(1)
. C(2)-C(3)-C(4).
. CQ)-C(3)-Mo(l)
- Cay-C3)Mo(1)
N(7)-C4)-C(3)

N(7)-C(4)-C(5)
C3)-C(4)-C(5)

O caresycE
c12-C(s-cl)
ceeecd
- COMCE-C)
 C(9)-C(6)-C(5)

- C(7)-C(6)-C(5)

N(7)-C(7)-C(1)

L NO)-C)-C6)

- C(1)-C(7)-C(6)

C(10)-C(9-C(6)

S C(9)-C(10)-C(11) . -
C(12)-C(11)-C(10) .
- 0.(5_)-C(12)-C(11)A
_ocaCE
oU)ca2cE)

0(@4)y-C(14}0(5)

_O(4)-C(14)-C(15) .

'O(5)-C(14)-C(15)

_ ..118.5’(5)A
C1T59(4)
| 1262(4).

108.8(4) -

S04
121.6(3)
- 58.7(3)

| 114003)
114.5(4)

89.9(3)° .

73.6(3)
©176.6(5)

115.2(4)

. 694(3)

. 121.6(3)

109.0)
1 101.5(4)

109.3(4) .

C1148(4)
“113.6(4)
0394
o 23@)
©112.0(4)

: 103.1(4)
101y = e

102.2(4)

Cl061@)
C113.065)

113.3(5)

151(5)
| 108.04) |
10974
. 109.8(5),
12197 -
1244(7)
S u3ey
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0(2)-C(16)-0(1) 12515 vN(4)-Cl(23)-C(‘22)':F.' o 111(}).‘7(5) |

O@-CU6}N(T) 12655) . - . N(G-CQ4-C25) - - 109.1(5)
Q(l)-C(16)-N(7) o 108.5(5) - o C(24)—C(25)-C(26), 3 ‘1705.3(5)~ _
C(19)-C(18)-N(1) C1093) N(6)-C(26)-C(25) 110.3(6) .
C(18)-C(19)-C(20) 1044(5) S UUNGYBMNG) - 1074(4)
N@)}-CQRO-C(19) . - 11165). - NG-BONG - 1084(5) o
NG-CQI-CE2) - 10996) - CNGBOND 10965 .

CR1-C(22-C23) = 1045(5)

Symmetry transformations used to generate equivalent atoms: '
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Table 4. Anisotropic displacement parameters (A2x 10%)for hmb99ab._ The anisotropic ~ -

| displacement factor exponent takes the form: -27[ h2a*2UM + .. +2hka*b* U]

: ;'A U - Sy Ul o ouB . s yn
Mo(l)  38(1)  42() - as1) - 20) 15 1y
N() 41 o T4(3) 64(3) "12(2) 162) . 42
NQ) EETC) N 1) BT 1) NUNNPTe) MNP 710 RENRRRNES ¢) RENR
NG 41 @ B@) 1@ - 270 @)
N@4)  46(2) 02 5@ Ay 1) 42
NG 41 M3 683y 22) 17) . -142)
NO) OSB3 - s B A0 20 -4Q)
_N(7)> 4302 512 o 52 1"4(2) 1) L 9(2)
o m@  e@ TG 20 25Q) - 162) |
O(1C) - 67(2) . -86(3) B8R . R R 1)
02 %@ 6@ - . 85(3) . 3@ 242 | 13@) |
0Q2C)  7503) 65 108G) . 3@ -35Q) . 3@2)
03  s0@ 6@ - s 3@ - 1@ 100)
T o@) 26809 116(4) C128(5) ,-30(4)’ 1206 -165)
o) 6@ . 3 700 20 5@ 1502)
cac)y 463 483 &) . o 5@ 3@
o1y 44 9@ a3 o4 182) 202
CR . 43) . 4@ 483 - 17 1) 6Q)
c@o)  4903) s83) ¢ 66(3) 33 200 @)
C(3) 42(2) 583y - 41(3) T 5(2) '13‘(2’)‘7’%—7‘%“7‘1"(2‘)"**‘“":‘“‘"“‘-_~'
Ca) 26 5003) 643 6@ - 312 - 0
) s03) 6@ s 1) 1@ A1)
C(6) 3353 6eE) 1) 162 S0 -
) 40(2) 623) - 463) 82 - 142)  5Q2) i
S oe) M) 8@ 663 . () 1B . -G)
o0 5203) 9s)  1045) T 4@) S 263 110 » o
Ccan - SBE) US54 43 6G) o
c12) s0@) . 4@ - s63) . @) 6@ 3@ '
C(14)  603)  93(S) - 9AS) . 244 . 38(3) . -19G)
C(15)  644) - T94) 1446 184 14@) | 120)
ce)  493) 824 SU4)  16G) . 19G) uE
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_‘C(177) o 197(9) 81(5) . 100'(,6)  o 3&(4)_ o 36(6) E 43(5)
€(13) . 62(3) 55(3) | »”76(4) S03) "14(3) 1 9@3)
Cay 533 - 1055) - 64 @) s L 173)
| VC(19.) ST 1015) . 54(3) o 2309) o 93) iy 16(3)
C(20). 93) 7403) - S350 C16(3) 5(3) ,
c@y se) @ e 123 a0 - e
:C(22)' 854y 80(4) 87(4) _‘ - -103) 514y 133 ‘i ,
C@23)  s83) - 61(3) o 613) . 4(3) 0 ) |
C@4 ST 1085) a4y '._ -13(4) o '22(3)  D364y
CE) . 90%) @) 16 206)  as) o ardy
.C(_26) (O 553) - 97(5) 83) . 303) . ‘-13('3‘) |
-B(ll).b 6)  81(4') CTR@W o uE) . 1e) uE)
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" Table5. Hydrogen coordinates ( x 10%) and isotropic displacement ﬁafa.rxietefs (A2x 10%) for hmb99ab. |
| h x0T Sy Lz U(eq)
HQZ) . 9000(30) 3760Q30) - 722080) © 28011 - .
HE) 926030) . - 2660(20) = 6350(40) Coa0(12) S
H@A) . 10595 L s ‘ '_‘7115 e
CHGA) - . 1022 3360 71, 61
CH(6A) . 11400 3914 . 8597 65
“H(IA) 10200 - S 2798 o e
H(9A) o 12760 3482 10008 79
HOB) . Coaa7ss 2583 . cesss 7
CH@I0A) 1402 - 3244 935 . 102
H(10B) 13467 4079 - . %003 102
H(11A) 12993 3e9s 72 o2
CH(UB) . 13766 " 2054 7829 102
H(124) 12150 .. 2469 . 6766 78
CH(ISA) - . 1341430 7893 - 154
H(SB) . 12755 - S223 0 ossil 154 L }
H(150) S 138ss 583 - g8ll . 154 - O
HQ7A) . . 1920 . s® 1105 198 S
'H(17B) 11200 0 186 10168 198
H17C) 11026 .16l 1018 198
H(134) . 9200 5077 9209 . 102
CH(I3B) 8493 4558 8377 102
H(3C) . 9485 . 495 8349 - 102
H(18A) T 4952 36807 TTTTTTUASIY 101
©H@9A) - - 6136 - 393 . 4097 o8
CHEOA) 7791 3364 5238 74
HQlA) 5361 . 37700 - 8446 - - 85
CH(224) 68l o021 10025 . 94
H@3A) - s34 . sz o1ss 71
H4A) -._4V521', o159 6600 101
AH>(25A) | 5453 AERREET & IR 6978 9
HQ26A) . .- 7269 315 7514 93
H() . 4980(40) . 305030).  667030) - - 65(l4) -




Table 6. Torsion angles [°] for hmb99ab. . . -

117.6(3)

COI8)-N(1)-N@-C20) 176
B(1)-N(1)-N(@2)-C20) ~ 176.8(5)
C(18)N()-N@)-Mo(l) ~ -1762(4) . .
B()-N()N@Mo(l) -~ -10(6)
| CIO-Mo(DN@-CRD) . 17408)
CRCMo()-N@)-C20) ~  -567(5) " .
N(6)-Mo(1)-N@)-C20)  -1363(5)
CQ)-Mo(1-N(2)-C0) .~ 443(5)
 N(4)-Mo(1)N(2)-C20) ~  143.6(5) |
C(3)-Mo(1)-N(2)-C(20) - j.}7.4(5) o
| C()-Mo(1)-N@)-CQ0) 60.5(5)
CUCMo(DN@N(D) - -89(11)
| CRO-Mo()NQ@-N()  1204(4)
- N(6)-Mo(1)-N(2)-N(1) 40.8(3)
C(2)-Mo(1)-N2)-N(1) 138.6(4) y
© N(4)-Mo(1)-N(2)-N(1) -3933) L
C(3)-Mo(1)-N(2)-N(1) -175.6(4)
C(1)-Mo(1)-N2)-N(1) 1122.53)
CRDNGN@-CE3)  -106)
B()-NG}N@-C23)  -1703(5)
CRDNG)N@Mo(l)  ~ 1706(3)  *
B()-NG)N@Mo()  136)
C(1C)-Mo(1)-N(4)-C(23) - ' 33.7(dy
| C2C)-Mo(1)-N@)-C(23)  1042(6) -
N(6)-Mo(1)-N(4)-C(23) 12618
C(2)-Mo(1)-N(4)-C(23) -69.8(4)
C(3)-Mo(1)-N(4)-C(23) 733()
N(2)-Mo(1)-N(4)-C23) - -151.7(4)
C(1)-Mo(1)-N(4)}-C23) - -40.8(4).
C(IC)IMo()-N(4NG) ~ -1354(3)
CQOMo()-N@ANB)  — -6496) |
N(6)-Mo(1)-N(4)-NG3) -~ -43.003)
C(2)-Mo(1)-N(4)-N3) 121203)
C(3)-Mo(1)-N(4)-N(3)

 B)NE)-N©-C(26) -
C24)N(S)-N(6)-Mo(l) -
 B(1)-N(S)-N(6)Mo(1)
. C(10)-Mo(1)-N(6)-0(26)
' C(2C)-Mo(1)-N(6)-C(26)

N(2)-Mo(1)-N(6)-C(26)

. C(1)-Mo(1)-N(6)-C(26)
“C(10)-Mo(1)-N(6)-N(5)
,C(2C);Mo(1)-N(6)-N(5) ‘

' N(2)-Mo(1)-N(4)-N(3)

C(1)-Mo(1)-N(4)-N(3)
C(24)-N(5)-N(6)-C(26) -

O(2)-Mo(1)-N(6)-C(26)

' N(4)Mo(1)-N(6)-C(26)

C(3)-Mo(1)-N(6)-C(26)

C(2)-Mo(1)-N(6)-N(5)
N(4)-Mo(1)-N(6)-N(5).

" C(3)-Mo(1)-N(6)-N(5) -
“ N(2)-Mo(1)-N(6)-N(5) )
" C(1)-Mo(1)-N(6)-N(5)

C(2C)-Mo(1)-C(1C)-0(1C)

 N(6)-Mo(1)-C(1C)-O(1C)
" C(2)-Mo(1)-C(1C)-0(1C)
N(4)-Mo(1)-C(10)-0(1C)
C(3)Mo(1)-C(IC}O(1C)
- N(2)-Mo(1)-C(1C)-0(1C) . -
C(1)-Mo(1)-C(1C)-0(1C)
| 0(13)}-03)-0()-CR)
0(13)-0B)-C-C(T)
. C(13)-0(3)-C(1)-Mo(1) |
| C(10)-Mo(1)}-C(1}-0(3)
C(ZC)—Mo(l)—C(l)—_O(:’a‘) B
‘_ N(6)-Mo(1)-C(1Y-03) -
 C@Mo(1)-C(1)-03)
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392(3)

150203)

- -0.3(6)

L -179.9(5)

176.5(4)
-3.1(6)
-51.5(5)

©33.005) -
. 138.6(6)
- -139.4(5)

- 629(6)
1366(5)
.96.9(6)
132.54)

143.0(4)
-37.4(8)
44.6(4)

-113.14)
- -39.4(4)

87.1(6)

1216)

-40(6)

138(6)

_.3_9(6) .

" 176(6)

97

126(6)

2.8(7)
149.5(4)

.75.0(4)
- -86.1(3)
-164.4(3)
38.5(6)
C1159(5)



N(4)-Mo(1)-C(1)-o(3) ' . 323) - -

 C(3)}Mo(1)-C(1)-03) . 1563(4)

N@Mo(D-C(1-03)  837G)
©CO0Mo()-C(-CR) - 158.003)

 CQOMo()-C(1)-C2) . 79.7(3)
N(6)}-Mo(1)-C(1-C(2) -1543(4)
N@)-Mo(1)-C(1)-C2) - -112.6(3) - -
C(3)-Mo(1)-C(1)-C(2) =~ 404(3)
N@-Mo()-C(1}-CQ2) ~ -3220)
CUCMo()-C(1)-C(T)  ~ ~ 474(3)
C(2C)-Mo(1)-C(1}-C(7) - -30.9(4) -
N(6)}-Mo(1)-C(1}-C(7) ~ -  950(5)
C(2)-Mo(1)-C(1)-C(7) o -11046(4)
N@)-Mo(1)-C(-C(7) ~ 13673)
COEMMo(D-C(1-C(T)  -702(3)
N@)-Mo()-C(1}-C(T) - -142.83)
0(3)-C(1)-C2-C(3) L 179.7(4)

COM-C)-CRCE) . 300(6):

- Mo(1)-C(1)-C2)-C(3) - -71.9(4)
O()}-C(1)-C)Mo(l) ~ -108.4(4)
C-C()-C@)-Mo(l) -~ 101.9(4)
| C(10)-Mo(1)-CQ)-C(1) ~ - -217(3) -

CROMo(1-CC(1) -10933) -
N(6)}-Mo(1)-C(2)-C(1) = - 147.9(5) -

N Mo(1)-C)- C(I1’)""""‘"'""*'."""6'8'.“5'(3)'” T
. COMo()-CQMC(1) . -115.6(4) .
N(2)-Mo(1)-C(2)-C(1) 149.8(3) )

| C1C)Mo(1)-C(2}C(3)  93.93)
CQO)-Mo(1)-C(2}-C3)' - 63(3)
N(6)-Mo(1)-C2)-C3) -~ 965(6) -

| N@-Mo(1)-C2-C3) - -175.80) |
N(2)-Mo(1)-C(2)-C(3) 946(3)

| .C(1)-Mo(1)-C(2)-C(3) | - 115.6(4)

C(1C)}-Mo(1)-C20)-02C) © 608) .

N(6)-Mo(1)-C(2C)-02C)  -32(8).

| C(2)-Mo(1)}-C(2C)-0QC) ~ 163(8) - -

. ‘,N(4)-Mo(1)-C‘(2C)-O(2C) N

C(3)-Mo(1)-C(2C)-0(2C)

N(2)-Mo(1)-C(2C)-0(2C) -

C(1)-Mo(1)-C2C)-0QC)
~ C(1)-CQ)-C(3)-C(4)

© Mo(1)-C(2-C(3)1-C(4)

- C()C@-CEMo(l)

(10 Mo(1)-C3)-C2)
- C(2C)-Mo(1)-C(3)-C(2)

N(6)-Mo(1)-C(3)-C(2)

N(4)-Mo(1)-C3)-C(2)

_ N(2)-Mo(1)-C(3)-C(2) -
L COM)-CECD)
C(1C)-Mo(1)-C(3)-C(4) -
C(2C)-Mo(1)-C3)-C(4)

N(6)-Mo(1)-C(3)-C(4)
C(2),—Mo(1)-C(3)-C(4)

| N(4)-Mo(1)-C(3)-C(4) |
~ N(2)-Mo(1)-C(3)-C(4) .

C(1)-Mo(1)-C(3)-C(4)
C(16)-N(7)-C(4)-C(3)

 CON)-CA-CE3)
~ C(16)-N(7)-C(4)-C(5)

C(N-N(T)-CA-C5)

" C@)-CE)-CHNT)
- Mo(1)-C3)-CA-N(T)
| C@)-CENCEKCS)

L Mo(1)-C(3)-C(4)-C(5)
 N(7)-C(4)-C(5)-C(12)
 C(3)-C(4)-C(5)-C(12)
~ N(;7)-C(4)-.C(5)5C(6)

C()-C(4)-C(5)-C(6)
C(12)-C(5)-C(6)-C(9)

CU4)}COICEOCO)

C(12)-C(5)-C(6)-C(T)

© C@)»-C(5)-C(6)-C(T) .

11(8)

167(8)
-111(8)

132(8)

--34.1(6)
1163(4)
o 822(4)
952(3)
173203)
. 153.903)
. 58(4)

82.3(3)

34.1(3)

12.4(4)

- -65.6(4)
.98.5(4)
107.6(5) ~

113.5(4)

-170.1(4)
' 73.'6('4‘) ’
- 131.8(4)
-67.8(4)
-112.9(5) -
47:5(4)
54.9(5) -
‘-‘25.6(5.)' :

-55.3(5)

| -135.7(3)
1 99.3(4)
- -145.7(4)

-26.1(4)

- 89.0(5)
Co626)
1'1,8.4(4)
127.1(4)
L 254)

© 2000 American Chemical Society, Org. Lett., Malinakova 01000288x Supporting Info éage 151>




- C(16)-N(7)-C(7)-C(1)

CANTCOCl)

C(16)-N(7)-C(7)-C(6) -
- C(4)-N(7)-C(7)-C(6)
0(3)-C(1)-C(7)-N(7)
C(2)-C(l')-C(75¥N(7) '

Mo(1)-C(1)-C(7)-N(7) '_ -

O(3)-C(1)-C(T)-C(6)
C(2)-C(1)-C(7)-C(6) :

Mo(1)-C(1)-C(7)-C(6) -

| COXC(6)-C(N-N(T).
CS)-C6)-CNT)
C(9)-C(6)-C(7)-C(1)
C(5)-C(6)-C(7)-C(1)
C(7)-C(6)-C(9)-C(10)
C(5)-C(6)-C(9)-C(10) .

©C(6)-C9)-C(10)-C(11)
- C(9)-C(10)-C(11)-C(12) |

C(14)-0(5)-C(12)-C(11)
C(14)-0(5)-C(12)-C(5)

© C(10)-C(11)-C(12)-0(5)
© C(10)-C(11)-C(12)-C(5)

| C(6)-C(5)-C(12)-0(5)

CA-C(5)-C(12)-065)

45.4(6)
-164.8(4) -

C(6)-C(5)-C(12)-C(11)
C(4)-C(5)-C(12)-C(11) |
C(12)-0(5)-C(14)-0(4) -
- C(12)-0(5)-C(14)-C(15)
C(17)-0(1)-C(16)-02)
C(17)-0(1)-C(16)-N(7)

C(4)-N(7)-C(16)-0(2) '

C(1)-N(7)-C(16)-0(2)

1309(5)
625(4)
107965) .
-49.9(4)
C1ses¢)

46.0(5)
20.2(4)
-90.7(4)
63.8(5)

130103)
90.3(5) -
130.4(4)
154.4(4) -

-84.9(4)

167.9(5)
52.5(6)

 -44.4(7)

-9.9(8)" C
-106.4(5) -
133.9(5)
-649(6)

547(7)

73.1(5)

©-46.2(6)

-7.5(9)

174.2(5)

-11.1(8)

L 168.9(5)

-18.1(8)

- v--l 72.8(5)

CN(-C1610(1)
C(7)-N(7)-C(16)-0(1) - ‘\
N(2)-N(1)-C(18)-C(19) -~

B(1)-N(1)-C(18)-C(19)
N(1)-C(18)-C(19)-C(20)

CN()-N@)-CQ20)-C(19)
| - Mo(1)-N(2)-C(20)-C(19) i
- C(18)-C19}-CRONQ)

N(4)-N(3)-C(21)-C(22)

* B(1)-NG3)-C(21)-C(22)
N(3)-C(21)-C(22)-C(23)
“N(3)-N(4)-C(23)-C(22)
© Mo(1)-N(4)-C(23)-C(22)
C(21)-C(22)-C(23)-N(4) -
- N(6)-N(5)-C(24)-C(25) - |
© B(1)-N(5)-C(24)-C(25) * -
 N(5)-C(24)-C(25)-C(26)
~ NG)-N(6)-C(26)-C(25)
_ _Mo(l)-N(6)-C(26)-C(25) E

C(24)-C(25)-C(26)-N(6)

. C(24)7N(5)¥B(1)-N(3) _
 N(6)-N(5)-B(1)-N(3) '

C(24.)-N(5)-B(1)-N(‘l)‘ :

- N(6)-N(5)-B(1)-N(1)
. C21)NG)YB(1)-NGS)
- N@NG)B)-NG)
. -CQ1)-NEG)-B()-N() -
. N@-NGMBON(I)

C(18)-N(1)-B(1)-N(5)

N(2)-N(1)-B(1)-N(5) o
~ C(18)-N(1)-B(1)-N(3)
 N@)-N()-B()-NG3)

Symmetry transformations used to generate equivalent atoms:
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| ‘1.61.9‘(4) |
72(7)

2.2(7)

-177.0(6) ) B
1.8(7)

-0.6(6)

2170.0(4)

0.6(6)

0.4(7)
. 179.8(6)

0.2(8) -
027
1763(4)

006)
123.3(6)
57.3(6)
-118.4(6.)__ g

61.1(6)

© -108.5(6)
L 583(6)

133.9(5) -
59.(6)

115:9(6)

176.8(4)
C-07(7)
156
»1.69.6(5) '
-1.3(7).
10.26).

-58.3(6)
C12726)
- 58.6(6)

age 1

d
-/

s3-



