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Abstract .  C16HnN3, M = 2 4 5 . 2 5 ;  monoclinic,  P2~/c; 
a =  8.066 (4), b =  6.563 (3), c =  23.849 (7) A, f l = 9 3 . 4 ( l )  °, 
Z = 4 ,  dcalc = 1"29 g cm -3. The s t ructure  has been re- 
fined by ful l -matr ix  least-squares  calculat ions  to a 
final R value of  0.068 with 1221 observed intensities. 

Introduction.  Intensi ty  da t a  were collected f rom a 
0 . 5 x 0 . 3 x 0 . 1  m m  crystal  on a Philips P W I 1 0 0  dif- 
f rac tometer .  1959 independent  reflexions were measured  
of  which 1221 were considered as observed with 
l>3a(1),  a(1) being derived f rom count ing  statistics 
(Stout  & Jensen,  1972). The s t ructure  was solved by 
use of  the mult iple solut ion weighted tangent  fo rmula  
procedure  (Germain ,  Main  & Wool f son ,  1971) and  
refined by ful l -matr ix  least-squares  calculat ions  (Bu- 
sing, Mar t i n  & Levy, 1962). The funct ion minimized 
was ~w(Fo-  Fc) 2 where w is the weight  for  an individual  
F derived f rom a(1). 
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Fig. 1. A perspective view of the molecule. 

All the hydrogen  a toms  were located in a difference 
map.  They  were assigned the equivalent  isotropic  
thermal  fac tor  of  the bonded  carbon.  Only coordina tes  
of  the a m i n o  g roup  hydrogens  were refined. The o ther  
hydrogen  a toms  were included in the ref inement  at  
theoret ical  posi t ions ( C - H =  1.0 A). The final R was  
0.068.* Scat ter ing factors  for  ca rbon  and  ni t rogen 

* A list of structure factors hag been deposited with the 
British Library Lending Division as Supplementary Publica- 
tion No. SUP 31717 (10 pp., l microfiche). Copies may be 
obtained through The Executive Secretary, International 
Union of Crystallography, 13 White Friars, Chester CH 1 1 NZ, 
England. 

Table  2. Final coordinates ( x 10 3) and B values 
for the hydrogen atoms (numbered according to 

the atom to which they are bonded) 

x y z B 
H(1) 559 -378  478 5.1 
H(3) 718 - 195 628 5.9 
H(4) 843 101 595 5.2 
H(5) 902 329 509 4-6 
H(8) 626 - 167 390 4"5 
H(3') 893 - 116 314 6.1 
H(4') 898 - 57 217 7.7 
H(5') 768 225 175 7.6 
H(6') 609 453 228 6.7 
H(NA') 491 510 316 6.7 
H(NB') 529 386 381 6.7 

Table  1. Final coordinates and thermal parameters (× 104) and their e.s.d.'s 

B is the equivalent isotropic thermal factor. The expression used for temperature factors is: 

exp [ -  (`0uh z +`022k z +`033l 2 + 2`012hk + 2`0,3hl + 2`023kl)1. 

x y z ,011 `022 

C(1) 6210 (4) -2695 (5) 4996 (2) 217 (7) 186 (9) 
N(2) 6278 (4) -3059 (4) 5531 (I) 267 (6) 246 (8) 
C(3) 7103 (5) -1674 (6) 5870 (I) 256 (8) 337 (12) 
C(4) 7829 (4) 65 (5) 5677 (1) 218 (7) 266 (10) 
C(5) 8421 (4) 2221 (4) 4860 (1) 193 (6) 201 (8) 
C(6) 8290 (3) 2491 (4) 4293 (1) 152 (6) 174 (8) 
C(7) 7504 (3) 1065 (4) 3919 (1) 159 (6) 179 (8) 
C(8) 6828 (4) -648  (4) 4155 (1) 195 (6) 174 (8) 
C(9) 6928 (3) -966  (4) 4738 (1) 169 (6) 169 (8) 
C(10) 7714 (3) 462 (5) 5i01 (1) 153 (6) 211 (8) 
C(ll)  9090 (4) 4255 (5) 4068 (1) 220 (7) 242 (10) 
N(12) 9792 (4) 5629 (4) 3911 (1) 308 (7) 279 (9) 
C(l') 6617 (4) 3043 (5) 3056 (2) 216 (7) 239 (10) 
C(2') 7441 (4) 1393 (5) 3303 (1) 192 (7) 225 (9) 
C(3') 8325 (5) 52 (5) 2970 (1) 281 (8) 368 (12) 
C(4') 8369 (5) 394 (8) 2406 (2) 329 (10) 482 (16) 
C(5') 7588 (6) 2030 (8) 2162 (2) 330 (11) 509 (17) 
C(6') 6683 (5) 3366 (6) 2471 (2) 273 (9) 367 (13) 
N(7') 5762 (4) 4377 (5) 3374 (2) 275 (7) 320 (10) 

for the non-hydrogen atoms 

`033 `012 
29 (1) - 2 9  (6) 
25(1) - 1 7 ( 6 )  
23 (1) 2 (8) 
24(1) - 2 9 ( 7 )  
23 (1) - 4 2  (6) 
22 (l) - 2 5  (6) 
21 (1) - 6  (6) 
23 (1) - 2 0  (6) 
22 (1) - 5  (6) 
21 (1) 11 (6) 
21 (1) - 4 0  (7) 
27 (1) - 9 6  (7) 
25(1) - 3 3  (7) 
21 (1) - 2 9  (6) 
21 (1) - 5 6 ( 8 )  
28 (1) - 4 6  (10) 
24 (1) - 125 (11) 
29 (1) - 7 6  (9) 
35 (1) 49 (7) 

0̀13 0̀23 B 
7 (2) 4 (2) 5"1 
4 (2) 15 (2) 5"6 
7 (2) 8 (3) 5"9 
3 (2) 2 (2) 5.2 
1 (2) - 3 (2) 4.6 
5 (2) -2  (2) 4.0 
5 (2) -4  (2) 4"0 
4 (2) -9  (2) 4"5 
5 (2) 0 (2) 4.1 
2 (2) - 2 (2) 4.1 
3 (2) -8 (2) 4.9 
0 (2) 1 (2) 6.4 

- 1 (2) 7 (3) 5.1 
- 1 (2) 5 (2) 4"6 

16 (2 )  - 1 5 ( 3 )  6-1 
13 (3) - 2 6 ( 4 )  7-7 
15 (3) 5 (4) 7"6 

- 1 3  (2) 37 (3) 6"7 
0 (2) 27 (3) 6"9 
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were those o f  Doyle  & Turne r  0 9 6 8 )  and  for  hydrogen  
those of  Stewart ,  Dav idson  & Simpson  (1965). 

The final a tomic  pa rame te r s  are given in Tables  1 
and  2. 

Discussion. The i r rad ia t ion  of  (I) resulted in the pro-  
duc t ion  of  a p h o t o r e a r r a n g e m e n t  c o m p o u n d  (II) 
which has been identified by the present  X- ray  s tudy 
(Riche,  Chiaroni ,  Doucera in ,  Besseli~vre & Thai ,  1975). 

CN """~'N CN 
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Fig. 2. Newman projection along the C(2')-C(7) bond, angles 
in (o). 

Table  3. Bond lengths (A) and angles (°) 
The mean e.s.d, on angles is 0.3 ° [2 ° for those involving atom 

N(7')]. 

C(1)-N(2) 1.296 (5) C(8)--C(9) 1.404 (5) 
C(1)-C(9) 1.429 (4) C(9)--C(10) 1.402 (4) 
N(2)-C(3) 1.364 (5) C(ll)-N(12) 1.139 (5) 
C(3)-C(4) 1.374 (5) C(1')-C(2') 1.384 (5) 
C(4)-C(10) 1.395 (5) C(1')-C(6') 1.414 (6) 
C(5)-C(6) 1-361 (5) C(I ' ) -N(7 ' )  1.371 (5) 
C(5)-C(10) 1-423 (4) C(2')-C(Y) 1.406 (5) 
C(6)-C(7) 1.417 (4) C(3')-C(4') 1.368 (6) 
C(6)-C(11) 1.445 (4) C(4")-C(5') 1.358 (7) 
C(7)-C(8) 1.383 (4) C(5")-C(6') 1.382 (6) 
C(7)-C(2') 1.484 (4) N(7')-H(NA') 0.95 (3) 

N(7")-H(NB') 1.19 (3) 

N(2)-C(1)-C(9) 125.1 C(4) C(10)-C(5) 122.9 
C(1)-N(2)-C(3) 116.8 C(4)---C(10)-C(9) 119.0 
N(2)-C(3)-C(4) 123.9 C(5) C(10)-C(9) 118.0 
C(3)-C(4)-C(10) 118.6 C(6)----C(11)-N(12) 176.2 
C(6)-C(5)-C(10) 119.8 C(2 ')---C(1 ')-C(6 ')  119.5 
C(5)-C(6)-C(7) 123.0 C(2")---C(1")-N(7") 120.6 
C(5)-C(6)-C(11) 117.7 C ( 6 ' )  C(I ' ) -N(7 ' )  119.9 
C(7)-C(6)-C(11) 119.2 C(7) - - -C(2 ' ) -C(1 ' )  121.5 
C(6)-C(7)-C(8) 117-0 C(7)----C(2')-C(3')  118.6 
C(6)-C(7)-C(2') 121-1 C(I') C(2')-C(3') 119.8 
C(8)-C(7)-C(2') 121.9 C(2')---C(3')  -C(4') 119.7 
C(7)-C(8)-C(9) 121.4 C(3')---C(4')  -C(5') 120.9 
C(1)-C(9)-C(8) 122.9 C(4 ')---C(5 ')-C(6 ')  121.3 
C(1)-C(9)-C(10) 116-4 C(1") - -C(6 ' ) -C(5 ' )  118.9 
C(8)-C(9)-C(10) 120.7 C( I ' ) - - -N(7 ' ) -H(NA' )  113 

C(I')---N(7')-H(NB') 120 
H(NA')-N(7 ' ) -H(NB')  111 

~~ ,  3 ~2 
a 

N2 ', 
C 

Fig. 3. Packing of the molecules down b. 

Table  4. Least-squares planes and atomic deviations 
(in A) from the planes 

Atoms included in the calculation of the plane are marked 
with an asterisk. The general equation for the plane is lX+mY 
+nZ+P=O where X, Yand Z are the coordinates in tl, with 
respect to the orthogonal axes a, b and c* and P is the origin 
to the plane distance in A. 

Plane A 
Plane B 
Plane (A + B) 
Plane C 

0"8641 X -  0"4965 Y -  0.0826Z- 3"6241 = 0 
0-8729X- 0"4827 Y -  0.0713Z- 3"8003 = 0 
0.8682X-O.4902 Y-O.O768Z- 3-7117=0 
0-8129X-0.5581 Y-0"1662Z+ 6"3171 =0  

Plane A Plane B Plane (A + B) 
C(I) -0.004 (3)* -0.032 (3) -0.015 (3)* 
N(2) -0.007 (3)* -0.024 (3) -0.014 (3)* 
C(3) 0-008 (4)* 0.018 (4) 0.015 (4)* 
C(4) 0-009 (3)* 0.035 (3) 0.023 (3)* 
C(5) -0.022 (3) 0.006 (3)* -0.008 (3)* 
C(6) -0.021 (3) -0.006 (3)* -0.014 (3)* 
C(7) 0.015 (3) 0.002 (3)* 0.008 (3)* 
C(8) 0.027 (3) 0.000 (3)* 0.014 (3)* 
C(9) 0.015 (3)* 0.001 (3)* 0.009 (3)* 
C(10) -0.018 (3)* -0.004 (3)* -0-010 (3)* 
C(I 1) 0-034 (3) 0.065 (3) 0.047 (3) 
N(12) 0.125 (3) 0.169 (3) 0-145 (3) 
C(2') 0.059 (3) 0.033 (3) 0.046 (3) 
C(I') -0-974 (3) -0.997 (3) -0.986 (3) 

Plane C 
C(l') 0.002 (3)* C(6') 0.005 (4) 
C(2') 0.003 (3)* N(7") --0.016 (3) 
C(3") 0.001 (4)* H(NA') 0-33 (3) 
C(4') 0.007 (4)* H(NB') 0.36 (3) 
C(5') -0 .012 (5)* 
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The molecu la r  confo rma t ion  of  (IT) and  the a tom 
number ing  appear  in Fig. 1. Bond lengths and  valency 
angles are given in Table  3, the different least-squares 
mean  planes of  the molecule  are reported in Table  4. 

The ident if icat ion of  the ni t rogen a toms was based 
on chemical  considerat ions.  Their  ass ignment  is con- 
sistent with the shortest  bonds  and  the locat ion of  all 
hydrogen  a toms in the difference maps.  

The relative or ienta t ion of  the two a romat i c  sys- 
tems, the a m i n o p h e n y l  and  the isoquinol ine ,  is given 
by the N e w m a n  project ion along the C(2 ' ) -C(7)  bond,  
i l lustrated in Fig. 2. 

The i soquinol ine  mean  plane shows that  several 
a toms of  the r ing deviate significantly f rom coplanar i ty :  
the molecule  is sl ightly bent  a round  the C(9)-C(10) 
bond,  the d ihedra l  angle between planes A and  B 
being 1.1 ° 

A project ion of  the structure a long b, i l lustrat ing 
the packing  of  molecules,  is shown in Fig. 3. Mole-  
cules are l inked into cen t rosymmetr ic  d imers  th rough  
weak hydrogen  bonds  involving the ni t rogen of  the 

a m i n o  group and  the i soquinol ine  ni t rogen [N(7') 
• . .  N(2) = 3.28 A;  N(V' ) -N.  • • N(2) = 162°]. 

We wish to thank  Dr  Claude  Thai  for suggesting 
the p rob lem and for interest ing discussions.  
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Abstract .  Ct7HlvN3, M = 2 6 5 . 3 5 ;  monoc l in ic  P21/c; 
= 1 ( 2 ) , -  c = a = 9 . 7 3 6  (7), b 11.79 1 =12 .566  (10) A, fl 

91.15 (8) ° , V=1442 .3  A3i Z = 4 ,  dca~¢= 1.22 g cm -3. 

The structure has been refined by ful l -matr ix  least- 
squares calcula t ions  to a final R value of  6.2% with 
1156 observed intensities.  

Table  1. Final coordinates and thermal parameters (× 104) and their e.s.d.'s for  the non-hydrogen atoms 

B is the equivalent isotropic thermal factor. The anisotropic thermal coefficients are in the form: 
exp [ -  (fluh z + f122k 2 + fl33l z + 2fl~2hk + 2fl~3hl + 2~23kl)]. 

x y z B,~ B22 B33 B,2 B~3 B2~ B 
N(I) 7981 (3) 3471 (2) 6507 (2) 109 (4) 57 (3) 104 (3) - 2 0  (3) - 3 0  (3) - 3  (2) 4.6 
C(2) 7136 (3) 2766 (3) 7215 (3) 98 (4) 58 (3) 73 (3) 8 (3) - 2 0  (3) - 2 7  (2) 3-9 
C(3) 6783 (3) 1683 (2) 6564 (3) 75 (4) 42 (2) 64 (3) 3 (2) - 16 (3) - 6  (2) 3.1 
C(4) 8185 (3) 902 (3) 4980 (3) 107 (5) 72 (3) 86 (3) 19 (3) - 12 (3) - 3  (3) 4-5 
C(5) 9221 (4) 1132 (4) 4282 (3) 120 (5) 130 (5) 95 (4) 57 (4) - 6  (4) 8 (4) 5.9 
C(6) 9867 (3) 2169 (5) 4289 (4) 68 (4) 177 (6) 104 (5) 13 (4) - 2  (4) 56 (4) 6.4 
C(7) 9526 (4) 3000 (3) 5017 (4) 88 (5) 111 (5) 121 (5) - 2 0  (3) - 2 0  (4) 23 (4) 5-7 
C(8) 8515 (3) 2754 (3) 5739 (3) 73 (4) 68 (3) 95 (3) 0 (3) - 2 4  (3) 4 (3) 4.2 
C(9) 7838 (3) 1716 (3) 5717 (3) 72 (4) 58 (3) 73 (3) 10 (3) - 1 5  (3) 7 (3) 3.5 
N(I') 4538 (2) 2659 (2) 5924 (2) 68 (3) 51 (2) 100 (3) - 1 (2) - 2 6  (2) 14 (2) 3.9 
C(2') 3060 (3) 2427 (3) 5759 (3) 77 (4) 77 (3) 139 (4) - 4  (3) - 2 8  (3) 10 (3) 5-4 
C(3') 2396 (3) 1953 (3) 6722 (4) 90 (4) 100 (4) 138 (5) -21 (3) - 8  (4) 14 (3) 5.9 
C(4') 3243 (4) 1078 (3) 7277 (3) 112 (5) 84 (4) 111 (4) - 3 0  (3) - 7  (4) 22 (3) 5.3 
C(5") 5603 (4) 242 (3) 7531 (3) 137 (5) 60 (3) 91 (3) - 5  (3) - 2 0  (3) 17 (3) 4.8 
C(6') 6847 (3) 638 (3) 7254 (3) 108 (4) 55 (3) 75 (3) 10 (3) - 1 8  (3) - 3  (2) 4-0 
C(8') 5252 (3) 1607 (2) 6162 (3) 82 (4) 43 (3) 83 (3) - 1  (2) - 2 5  (3) 1 (2) 3-6 
C(9') 4552 (3) 929 (3) 6990 (3) 108 (5) 56 (3) 84 (3) - 15 (3) - 2 0  (3) - 1 (3) 4.2 
C(10') 5058 (3) 3223 (3) 4993 (3) 105 (4) 76 (3) 118 (4) 6 (3) - 2 7  (3) 31 (3) 5-2 
C(l l ' )  8142 (4) 210 (3) 7671 (3) 144 (5) 60 (3) 98 (4) 28 (3) - 2 4  (4) - 3  (3) 5.0 
N(12') 9175 (3) - 9 8  (3) 7979 (3) 160 (5) 105 (3) 127 (4) 61 (3) - 3 7  (3) - 1  (3) 6.7 


